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smnarf
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CDL has just raised the standard
for video production switchers. Again.

The CD-480 is the first totally new full scale
production switcher from CDL in 7 years.

It offers every wanted feature, from superb
Chroma Keying to Rotating Wipes with Colored
Borders and Soft Edges.

We applied unique technology to create an

operator's “dream”. A single CD-480 Effects CD.460

Amplifier can perform production sequéences -

that are not possible even on a conventional glves yOouU the

triple M/E switcher. -/
compeﬂﬂve

The CD-480 is not just a new switcher, but a I

completely modular production system. OdVOﬂnge.

Call us!

CENTRAL OYNAMICS LTO

Canads: 147 Hymus Bivd . Monlreal. Que  HYR-1G1 @ 514-697-0811
U.5.A. 230 Livingston Street, Northvale, NJ 07647 @ 201 7167-1300
Chicago: 312-991-4720 @ Los Angeles: 213-789-0574
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Automated Processes created these

NEW AUDIO AMPLIFIERS.

WILL YOUR PRESENT AMPLIFIERS MEET THESE SPECS?

From the leading U.S. manufacturer of audio consoles comes a new series of audio amplifiers with the most advanced
specifications and unexpected features available anywhere.

Designed at the request of a major broadcasting network, these modular amplifiers will replace their present audio
facilities and are specified into all their new installations. This series of Automated Processes’ Audio Amplifiers will out-
perform any competitive audio equipment!

CHECK THESE SPECS:

All amplifier modules provide transformer isolated inputs and outputs. Each amplifier may be pre-set for the desired
gain by means of strapping on mating connectors. In addition, some are equipped with voltage controlled amplifiers which
permit remote level control and muting, as well as remotely controlled limiting.

Reliability and safety features include: short circuit and overload protection; automatic current limiting.

MIC-PRE/LINE AMPLIFIER,
Model 7312

® |nternal voltage-controlled
amplifier.
* Remote DC control of output level
and muting.
* Remotely controllable internal
limiter.
Gain Range: 20 dB to 54 dB, micro-
phone strapping
10 dB loss to 24 dB gain,
line strapping
Maximum Input 0 dBm, microphone
Level: +30 dBm, line
Maximum Qutput: +30 dBm, contin-
uous sine wave
Frequency Response: .=+=0.5 dB, 30 Hz
to 20 kHz
Distortion: [less than 5% T.H.D. at
full output, typically .05% at nor-
mal operating levels.
Maximum Output Noise: 100 dB be-

low full output, 20 kHz bandwidth

DISTRIBUTION AMPLIFIER,
Model 7326

* Six transformer-isolated outputs
capable of driving six 150 ohm loads
to + 30 dBm simultaneously.

Gain Range: 10 dB loss to 30 dB gain

Maximum Input Level: +30 dBm

Maximum Output: +30 dBm (all 6

outputs simul-
taneously)

Maximum Qutput Noise: 100 dB

' below full
output, 20
kHz band-
width

Output Isolation: Greater than 50 dB,

50 Hz to 15 kHz

Frequency Response: *+0.5 dB, 30 Hz

to 20 kHz

Distortion: Less than .5% T.H.D. at

full output, typically .05%
at normal operating
levels.

MONITOR AMPLIFIER,
Model 7702

® 20 watts of sine wave power into
150 ohm, 8 ohm, or 25 volt loads.
® Internal voltage-controlled amplifier
permits remote DC control of audio
level and muting.
Gain Range: 32 dB to 60 dB
Maximum Input Level:
High Gain Strapping: 0 dBm
Low Gain Strapping: +30 dBm
Maximum Qutput: +43 dBm (20
watts) continuous
sine wave
Maximum Qutput Noise: 85 dB below
full output
Frequency Response: +0.5 dB, 30 Hz
to 20 kHz
Distortion: Less than 5% T.H.D. at
full output, typically .05%
at normal operating
levels.

Change to the very best... contact us for further details and prices.

AUTOMATED PROCESSES, INC.

789 PARK AVENUE, HUNTINGTON, NEW YORK 11743 « 516-427-6024

April, 1976
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The 20-year VTR Revolution. In the first of a 2-part
series, BE's Video Editor retraces the history of
quad recorders which began, officially, in Chicago
20 years ago. Joe Roizen.

Sliding Into Accuracy. The author explains how
slides are used at WOR-TV for camera alignment.
Joseph Kaspar.

Help! I've Got A Problem. A modification on the
ACR-25 gives an audible alarm capability that
warns operators that there is a problem. Elmer
Schorle.

Small Market Radio Is Alive And Doing Well. BE
visits a small market station in lllinois and con-
firms that the backbone of American radio is doing
a lot more than surviving. Dennis Ciapura.

Small Market Workshop. The author talks about the
common problems of transmitters and tells what to
do until the doctor comes. This is part of a con-
tinuing series of articles that will deal with the
“how-to” aspects of this market. Peter Burk.

Is U.S. Television Inferior? A comparison of U.S.
television with European systems. Discusses dif-
ferences and speculates on how U.S. TV can be
improved. Ron Whittaker.

About The Cover

Our cover photos were
taken during our visit
with small market station
WRMS, Beardstown, Ill.
Article begins on page
40. Cover photos by
Dennis Ciapura.
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Regional Adveriising Sates Offices on
Adverlisers' Index page.

Copyright, 1976, Intertec Publishing Corp. All Rights Reserved: Material may not be
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Broadcast Engineering is published monthly by
Intertec Pubtishing Corp., 1014 Wyandotte Street,
Kansas City, Missouri 64105,

Telephone: (913) 888-4664.

Broadcast Engineering is mailed free 1o qualified
persans engaged in commerclal and educational
radio and television broadcasting. Non-qualified
subscriptions in the U.S. are $6.00 one year,
$10.00 two years, $13.00 three years. Outside the
USA add $1.00 per year to cover postage. Single
copy rate 75 cents, Back Issues rate $1.00.
Adjustments necessitated by Subscription ter-
mination at single copy rate.

Conirolled Circulation postage paid at Indiana-
polis, Indiana.

III INTERTEC PUBLISHING CORP.

Subsidiary of HOWARD W. SAMS & CO., INC.

Robert E. Hertel, Publisher
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1600 SERIES SWITCHING SYSTEMS ARE AVAILABLE
IN STANDARD CONFIGURATIONS FOR ALMOST ANY
APPLICATION-IN NTSC, PAL, AND PAL-M VERSIONS
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THE GRASS VALLEY GROUP, INC. A4\

A TEKTRONIX COMPANY

Swation Plaza East 4419 Van Nuys Blvd, Ste 307 1644 Tullie Cir, NE P.O. Box 482 810 W Bristol Street
GREA| NECK, NY 11021 SHERMAN DAKS, CA 91403 l_\TLANTA GA 30329 MABANK, TX 79147 ELKHART, IV 46514
{516) 4871311 {213} 9906172 {404) 634-0521 {214) 887-1181 (219) 264-0931

April, 1976



www.americanradiohistory.com

CURRENT &= D.C.

April, 1976/By Howard T. Head and Harold L. Kassens

AM Antenna Sampling System Standards Adopted

The Commission has adopted new technical regulations establishing
standards for the design and installation of sampling systems for
AM directional antennas. The action brings to a close a pro-
ceeding instituted approximately three years ago.

The new regulations, first of their kind, describe the require-
ments of the sampling system in considerable detail. In addition
to the existing requirement that the antenna (phase) monitor be
type-accepted, specifications are established with respect to the
type and length of sampling line, together with the fittings to
be used with it and the routing of the line between towers and
transmitter. The details of the sampling loops are spelled out
and the circumstances under which current transformers may be
employed in lieu of sampling loops are prescribed.

The new requirements will apply to all construction authorized
after March 18, 1976. Existing stations are not required to re-
build their sampling systems, but for those who do on an optional
basis, the licensee will be exempted from routine reading and
logging of antenna base currents, and making monitor point read-
ings more frequently than once a month.

FM Interference to TV Channel 6 Still a Problem

The Commission continues to grapple with problems involving FM
broadcast interference to TV Channel 6 on a case-by-case basis.
In a recent case in New England, the Commission authorized an
educational FM station to shift to a lower frequency and increase
power notwithstanding protests of interference to the Channel 6
TV station. The educational FM band, beginning at 88 MHz, is
immediately in frequency above TV Channel 6 between 82 and

88 MHz.

The problem continues to grow as public agencies encourage the
construction and expansion of public radio in the educational
portion of the FM band immediately above the TV channel. 1In the
New England case, the Commission conditioned the grant on non-
interference to TV reception, requiring the FM permittee to es-
tablish that no interference was being caused to Channel 6 re-
ception, and to install filters wherever such interference

might occur. (Continued on page 6)

BROADCAST ENGINEERING
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We in the West welcome

Sparta was asked, “Can you make a console
which does more, in less space, better, than
you’ve ever built before?”

Our response was the Western double-barrel
above — the 3000-Series consales!

Model 3310 Monaural 10-Mixer Console

® Dual-channel, with noiseless DC switching,
identical Program and Audition metered busses.
® QOversize mixer knobs controlling precision
step attenuators, On/Off remote mixer control.

¢ [arge illuminated VU meters (4-1/2"), and
heavy duty lever switches. ® Interchangeable
low- and line-level input cards, the latter with
three input sensitivities switch selectable. ® In-
tercom ... Send/Mix selection feeds remote
lines or mixer...one-motion complete acces-
sibility . . . bridging input...all active circuits
plug-in, IC.

Model 3410 Stereo 10-Mixer Console

® All features of the 3310...and MORE!
* ‘Pan Pot’ to position audio source across
stereo field. ® Metered mono output.

They do more .. . in less space . . . better . . . less expensively
than any other broadcast console!

€ >PARTA

Division of Cetec Corporation
5851 Florin-Perkins Road. Sacramento. Ca. 95828

(916) 383-5353

For More Details Circle {5) on Reply Card
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DIRECT CURRENT
FROM D. C.

(Continued from page 4)

The Commission has two proceedings pending which if acted on
could largely eliminate the need for case-by-case consideration
of such proposals. A proposal in Docket 14185 issued almost ten
years ago provides for a table of allocations for non-commercial
FM stations. Action on this proposal was delayed for a time
pending concurrence of the Canadian and Mexican authorities, but
this has since been received. Likewise, a proposal in Docket
19183 inguiring into a wide variety of interference complaints,
including this one, has lain without action for almost five years.

Inquiry Into TV Captioning for Deaf Expanded

The Commission has issued proposed rules which would permit the
encoding of a signal on Line 21 of the TV raster to permit
specially-designed TV receivers to display captions associated
with the program. The system, developed by the Public Broad-
casting Service (PBS), would provide visual captions for viewers
with serious hearing impairments. PBS has said that over 13
million persons in the U.S. would benefit from the system.

The pending proposal would be applied on a voluntary rather
than a mandatory basis. It is in addition to a concurrent pro-
posal to require the captioning of emergency information notifi-
cations on all such messages on a mandatory basis.

Short Circuits

The Commission has eliminated rule provisions permitting the use
of the International Digisonics Code (IDC) on TV commercials...
An experimental authorization has been issued for AM oOperation
on 530 kHz (see 7/75 and 12/72 D.C.) for the Walt Whitman Bridge
across the Delaware River at Philadelphia...The proposal to ex-
pand the Class D Citizens Band from 23 to 50 channels has run
into a snag because ten pairs of channels would have a frequency
difference of 455 kHz, the AM standard I.F. ...The Commission has
reminded TV licensges that the color burst should be deleted for
monochrome transmissions except for brief inserts...A proposal
has been made for a 10 kW station to operate on 160 kHz in the
Washington, D.C. area to provide helpful information for Bi-
centennial visitors...The Commission has proposed relaxation of
TV receiver tuner accuracy above Ch. 70 from +1 kHz to +2 kHz
...NAB has petitioned the Commission to permit 100 MHz in the 6
GHz band to be used on a shared basis with common carriers so as
to provide ENG circuits...Don't sing it, Sam: The Commission
has urged licensees not to sing or hum the weekly EBS test mes-—
sage, stating with stuffier-than-usual language that "musical
rendition or alteration of the EBS test announcement does not
adhere to the seriousness of the EBS program."

BROADCAST ENGINEERING
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McMartin Industries, Inc. ® 4500 South 76th St. ¢ Omaha, Nebraska 68127 ¢ (402) 331-2000 ¢ Telex 48-485
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NDUSTRY NEWS

Station ID’s With Names, Too

The Commission has amended its
rules concerning station identifica-
tion announcements to permit the
insertion of a licensee’s name be-
tween the station call sign and the
city of license.

The action was in response to a
petition by Straus Communications,
Inc.. seeking relaxation of Section
73.1201(bX1) of the rules.

Straus contended that no purpose
was served by literal adherance to
the provisions of Section 73.1201(b)
(1) which required that in station
identification announcements, the
station’s call sign shall be ‘“‘im-
mediately followed by the name of
the community or communities
specified in its license as the sta-
tion's location.”

KGMLI, Inc. supported Straus’
petition, but also proposed that the
FCC permit an insertion such as
XXX *the sound of’ anytown in
the station identification announce-
ments.

The Commission said that inclu-
sion of the licensee’s name in the
identification would aid, not hinder,

Drug Panels

The Federal Communications
Commission, in cooperation with
the Federal Trade Commission, an-
nounced recently that three panels
exploring the possible impact of
televised over-the-counter drug
advertisements on children, adole-
scents, and adults, are scheduled
for May 20 and 21, 1976, at the
FCC (1919 M Street, Northwest,
Washington, D.C. 20554) to provide
the agency staffs with information
and guidance in future research
projects. Each of these panels will
consist of selected individuals whose
names will be subsequently an-
nounced.

Two of the three panels will dis-
cuss existing research while indicat-

the informational purposes of these
announcements. Moreover, it
pointed out that grammatically,
insertion of the licensee’s name be-
tween the call letters and location
would provide for a better flow
than the licensee’s name being
mentioned after station location.

It said, however, insertion of a
phrase like ‘‘the sound of’ as
KGMI sought, was material that
has no function in terms of station
identification, and would likely re-
sult in confusion. Moreover, it
posed a problem in terms of
Commission policy prohibiting in-
clusion of promotional material in
these announcements.

In response to a petition by
William E. Loucks seeking a re-
quirement that the state as well as
the city of license be required in
station identification announce-
ments, the FCC said such a re-
quirement had not been shown to
be necessary, but it encouraged
such announcements in instances
where they might be useful in
avoiding confusion.

Are Planned

ing directions for future research on
(1) the question of cause and effect
relationships between televised over-
the-counter drug advertisements
and the misuse of such products by
young children, and (2) similar
questions concerning the role of
televised over-the-counter drug ad-
vertisements and the illicit use of
restricted drugs by elementary
school children, adolescents, and
adults. The third panel, in addition
to discussing research needs, will
consider various actions that could
be taken by broadcasters, adver-
tisers, manufacturers, Congress,
various governmental entities,
schools, and the general public
should action be deemed appropri-
ate.

www americanradiohistorvy com

Commission Adopts
Sampling Rules

The Commission has adopted
rules setting minimum standards
for the installation and mainten-
ance of sampling systems for an-
tenna monitors at standard broad-
cast stations employing directional
antennas.

(Sampling systems deliver sam-
ples of tower currents to antenna
monitors which provide indications
for the radio operator of the rela-
tive phases and amplitudes of the
currents in the elements of a direc-
tional array of an AM station. The
information is needed to ensure
proper maintenance of the radiation
pattern in order to minimize inter-
ference to other stations.)

The new rules, which become ef-:
fective March 18, will apply to new
stations, stations making major
changes and stations incapable of
maintaining their directional an-
tennas in adjustment, where some
portion of the difficulty can be
attributed to inadequacies in the
monitoring system.

The action terminated a rule-
making proposal begun February
21, 1973, to determine what con-
stituted the basic elements of an
adequate sampling system and the
feasibility of promulgating mini-
mum standards for its design and
installation.

The Commission noted that on
January 10, 1973, in Docket 18471,
it adopted rules providing for the
type approval of antenna monitors
and established June, 1, 1977, as
the date by which all standard
broadcast stations employing direc-
tional antennas will have to aban-
don obsolete monitors of question-
able accuracy and be equipped with
stable, accurate and easily mani-
pulated instruments of modern
design.

The Commission said the current
proceeding was the final step
toward ensuring that the perform-
ance of directional antennas will be
adequately monitored.

The rules adopted govern the de-
sign and installation of sampling
systems and relax certain logging
requirements for those stations
employing sampling systems meet-
ing the minimum standards pre-
scribed.

BROADCAST ENGINEERING
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(Ten minutes
inthelife of'a
pulse count news editor)

“And now for the 6:...”

5 \ :s “And now for the 6:00 O’clock...”

“And now for the 6:00 O’clock ne...”
“And now for the 6:02 O’clock news?”

CMX editing systems are com-
mitted to SMPTE time code editing
because 1t 1s fast and accurate (+0
frame). There are no differences L4
between preview and record. v -
With CMX, you no longer have =mmmsle
to “punch and pray”. You can .
edit with precise syllable and
frame control.

&4 Keep your pulse under control with
= | CMX time code editing.

C SYBIEME

3303 Scott Boulevard, Santa Clara, CA 95050
Phone: (408)988-2000 Telex: 910-338-0554

SALES AND SERVICE —New York: (212)371-1122,
Los Angeles: (213)980-7927, Dallas: (214)242-2690

For More Details Circle (7) on Reply Card
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FCC releases FM study results

On December 4, 1975, the Com-
mission formally reopened the rule-
making proceeding concerning the
use of clear channels in the
standard broadcast band. This ac-
tion was taken with the expressed
intention of seeking a final resolu-
tion of this issue with due regard to
present-day conditions and current
Commission policies.

To facilitate these efforts the
Commission recently contracted the
Office of Telecommunications (OT)
to carry out a study of coverage
areas for all FM stations currently
operating in the continental United
States. This study was done in
order to determine the number and
location or residents in this country
who do not enjoy primary aural

SERIES 3000

® Auto release deck — massive, quiet
operating air damped solenoid.

® |ow power consumption — less
than 45 watts.

® PHASE-LOK 11 head bracket
minimizes stereo phasing problems.

¢ Full range of mono and stereo
models for A, B and C size carts.

SERIES 4000

® All the same solid features as the
SERIES 3000 with added standard
features — microphone inputs,

e Modular design with fold down front panel

and slide out direct drive decks.
® Auto release decks — massive, quiet
operating air damped solenoids.

® PHASE-LOK Il head brackets — minimize

stereo phasing problems,

@ Separate electronics for each deck on 2 PC cards.

OVER 40 CART MACHINE MODELS. ALSO AUDIO CONSOLES,
AUDIO PROCESSORS, AND STUDIO ACCESSORIES.

BROADCAST ELECTRONICS INC.

— A FILMWAYS COMPANY —

8810 BROOKVILLE ROAD, SILVER SPRING, MD. 20910
PHONE: 301-588-4983 TWX: 710-825-0432

CABLE: “SPOTMASTER"

dummy head in record position {an playhack models} and many others.
® New styling for the discriminating broadcaster.
@ Additional optional features include internal fault/splice detector.

For More Details Circle (8) on Reply Card
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service during the nighttime hours.

The Office of Telecommunica-
tions was instructed to develop two
sets of coverage maps; the first
designating station contours at a
signal strength of 1 mv/m and the
second designating contours at a
signal strength of 50 uv/m. Both
sets were developed using the Com-
mission’s standard propagation
model.

The OT study now has been
completed. The results indicate
there are approximately 150 coun-
ties, with a total population of less
than 2 million persons, located be-
yond the reach of FM stations.
Additionally, the results indicate
that all such counties are located in
the western half of the U.S. These
findings are based on the assump-
tion that a signal strength of 50
uv/m is sufficient to assure ade-
quate reception of FM service.
Maps designating the coverage of
FM stations now are available for
public inspection in the Commis-
sion’s public reference room at
1919 M Street, N.W., Washington,
D.C. 20554. They may be viewed
during normal business hours (i.e. 8
A.M. to 4:30 P.M., Monday thru
Friday). It is hoped that the availa-
bility of this information will facili-
tate the Commission’s efforts to
determine the best possible use of
clear channel frequencies.

FM channel
study available

The Research and Standards
Division of the FCC's Office of
Chief Engineer has released a
report “'FM Broadcast Channel
Frequency Spacing’.

Written by Harry Fine and
George Sharpe, the report studies
the effect of reducing the adjacent
channel frequency offset from the
currently used 200 kHz to 150 kHz
and to 100 kHz. The analysis shows
that both the 100 kHz offset, with a
receiver filter, and the 150 kHz off-
set, with no filter, are more efficient
in population and area coverage
efficiency than the 200 kHz offset
for both stereophonic and monaural
operation.

A limited number of copies of
the report—FCC/OCE RS 75- 08—
are available for public distribution
in Room 7202, 2025 M Street,
N.W., Washington, D.C. 20554.

BROADCAST ENGINEERING
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...and the company whose innovations over the past
10 years revolutionized color television cameras in the
U.S. and throughout the world, now puts its 3-Plumbi-
con picture and a beam-splitter prism into the most
exciting new lightweight camera value on the market.

The PHILIPS LDK-11. Full broadcast quality
for both ENG and commercial production!

With the LDK-11 no longer must broadcasters or pro-
duction companies sacrifice picture quality or opera-
tional features for portability. Broadcasters started
using the LDK-11 in danuary, 1976 and the reactions
have been outstanding. A typical report from one of
the first stations to get delivery...“the field pictures look
as if they were shot in our studio!”

Battery or AC powered and with full production
control either remotely or at the backpack, the LDK-11
has all the key Philips engineering features that make
it like no other comparable camera in the world. These
features include Philips famed 3-Plumbicon® tube pic-
ture, beam-split prism with bias light and Philips
linear matrix for superb colorimetry.
Also included are H & V contours,
auto iris, auto white balance, gen-
lock sync generator, switchable
gain and gamma, built-in color
bars, remote VIR and zoom con-
trols, and two audio channels.

All this and more add up to the

utmost flexibility and economy for ENG, local remote
and studio production... without compromise. And
the LDK-11 is available now!

Send for more information. Or, better still, have
your Philips representative set up a demo for you.
But do it today before you get TKOd into anything
else. Broadcast Products, Philips Audio Video Systems
Corp., 91 McKee Drive, Mahwah, New Jersey 07430.
(201) 529-3800.

. PHILIPS

*TM N V PHILIPS

For More Details Circle (9) on Reply Card
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dbxnew 160 ., .
compressor/limiter

dbx. 160

SOk P RS S0 /L M TER

She’s got a compression ratio you can set anywhere from 1:1 to infinity.
And she’s got a very low distortion figure even at high compression
ratios. You can set her threshold from —38 to +12 dBm, and her two red
LEDs let you know whether she’s above or below threshold. Her meter
range is from —40 to +20 dB, and you can set her meter zero at any line
level between —10 and +10 dBm. Her illuminated meter is switchable to
read input, output, or gain change.

She uses true RMS level detection, which you know is more relia-
ble and accurate than other methods. Her dynamic range is enormous
and her noise contribution practically negligible. Her output is auto-
matically ground loop compensated and she is protected against tum-on
and tum-off transients. She is beautifully packaged and small enough
that you can take her with you wherever you go. Or you can bolt her into
the rack where she’ll give you alifetime of faithful service.

You're going to love this little mother, especially when you leam
her price. She costs only 300.00, which is a lot less than you pay for
those other mothers. She’s available now at your dbx professional equip-
ment dealer’'s. For complete spec information including the little mother’s
measurements, circle reader service card or contact:

dbx, Incorporated
296 Newton Street
Waltham, Mass. 02154
617/899-8090

For More Details Circle (10) on Reply Card
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Jazzed up EBS
Needs clarification

Occasionally the Commission re-
ceives reports of broadcast stations
transmitting Weekly Off-The-Air
Monitor Tests (73.961(c) in a
“Jazzed Up" or singing manner.

With the advent of the new two-
tone EBS Attention Signal, the use
of singing or *“Jazzed Up’” Test
Announcement Procedures must be
clarified.

The Emergency Broadcast Sys-
tem was established to provide an
emergency network capability for
the President to communicate with
the public during emergency situa-
tions and, in some instances, may
be activated for the benefit of state
and local officials in connection
with severe weather and other types
of day-to-day emergencies. Part
73.961(c) of the Commission’s rules
state, ‘‘Weekly Off-The-Air Monitor
Tests will be conducted by all AM,
FM and TV broadcast stations once
each week between the hours of
8:30 AM and local sunset. These
tests will be conducted in ac-
cordance with procedures set forth
in the EBS Checklist furnished to
all broadcast stations."

While the above regulation, along
with the procedures set forth in the
EBS Checklist, does not specifically
prohibit the addition of any music,
humming, background noise, etc.,
to the test message, the Commis-
sion is of the opinion that any form
of a musical rendition or alteration
of the EBS Test Announcement
does not adhere to the seriousness
of the EBS program.

The Commission wishes to em-
phasize the importance of the EBS,
wherein it provides the general
public with a reliable medium with
which to acquire accurate and con-
cise information, in case of any
emergency situation.

The Commission urges broadcast
stations to voluntarily refrain from
transmitting EBS Test Announce-
ments in any of the above men-
tioned formats.

Send Your
Operating Tips To
Station-To-Station

BROADCAST ENGINEERING
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ANNOUNCES
THE ULTIMATE

PVi8x12B2 P18x16B2
(tor 1"/25mm (for 1%4"/30mm ; L §
Plumbicon*) Ptumbicon) i% |
Focal length 12-216mm 16-288mm 7
with 1.5x range
extender 18-324mm 24-432mm
with 2x range extender 24-432mm 32-576mm
Maximum relative
aperture 1:1.6(1=12-172mm) 1:2.1 (1=16-230mm)
1:2.0(f=216mm) 1:2.7 (f=288mm)
2oom ratio 18x 18x
Image format covered 12.Bx9.6mm; 16.0mm 17.1x12.8mm; 21.4mm
dia ia

Minimum object distance

from front vertex 0.7m (27.6") 0.7m(27.6")
Cbject dimension at

minimum object

distance: Wide: 103.2 x 77.4cm. 129.0cm diameter
Tele: 53 x 4.0cm; 6. 7cm diameter

Back focal distance 62.65mm (in air) 78.08mm (in air)
Glass compensation 69.2mm (BK7) 70.2mm (BK7)
Wavelength range for

color correction 400-700nm 400-700nm
Weight 23kg (approx. 501bs.} 23kg (approx. 501bs.)
Dimensions 466.5mm length x 284mm width x 260 5mm height
Focus and

Zoom control Manual. with plug-in interchangeable servos
Range extender conirol Plug-in servo/ manual

*TM N V. Phllips of Holland

The new Canon 18x series for major broadcast cameras. With the best relative aperture,
superior wide angle and shorter M.O.D. Choice of manual or servo focus and zoom. Built-in
servo/manual operated 1.5x and 2x extenders. And interchangeable, plug-in servo modules,
for easier service. All at a competitive price.

Judge for yourself. Compare the specifications below. Factor in Canon'’s nationwide service
and comprehensive loaner program. And see a demonstration.

For more information, please write or call:

Canon’
Canon U.S.A. Inc. Head Otfice. 10 Nevada Drive. Lake Success. N Y 11040(516) 488-6700 o 140 Industrial Drive. Eimhurst. Il 60126 1312)833-3070 ¢
123 Paulanino Avenue Easi. Costa Mesa. Ca 92626 {714) 979-6000

Canon Optics & Business Machines, Canada. Lid.. 3245 American Drive. Mississauga Omario L4V 188, Can.
Canon Amsterdam N.V.. Industnal Products Division De Boelelaan 8. Amslerdam. Netherlands

© 1975. Canon U.S.A Inc,
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newTC-80
il automatics,
ad

' Triﬂx.

The deluxe TC-80 live color including white balance, black
camera redefines “top-of-the- balance, centering, and a unique
line”, with unmatched picture automatic iris. Fewer operator
quality, real operating adjustments for better
convenience, super-siable picture quality.
mechanics, easiest setup... All setup and operating controls be employed, from the largest
and add-on Triax. are away from the camera head, 34-to-1 to 10-to-1, or even smaller.
This is the first American-built and are brought up on the CCU Prism, lens, tubes, yokes can
camera with add-on Triax ... buy front panels with knobs. No all be changed and interchanged
it now, or simply add it later in screwdrivers are needed. easily, without realignment.
the field! No camera Use either standard or anti- There's much more. Write
modifications required. comet tail Plumbicon* camera Harris Corporation, Broadcast
A full complement of auto- tubes . .. without modifications. Products Division, 123 Hampshire
matics is standard in the TC-80, And a wide variety of lenses may Street, Quincy, Illinois 62301.

"Reg. T.M. of N.V. Philips of the Netrerlands

'HAFlRIS

COMMUNICATIONS D
o INFORMATION .

For More Details Circle (12) on Reply Card
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Certification Program

There will be no blanket mailing
of the Certification application
packets to the membership. En-
gineers interested in taking the
exam should simply write to the
National office and request an ap-
plication form. Similarly, all candi-
dates who want to be Certified
under the Grandfathering Provision
should make the same request.
Consideration for extending the
Grandfathering Provision past the
previously designated June, 1976,
cutoff date, will be taken up at the
SBE Board meeting in Chicago
during the NAB Convention. Please
look in your post-convention copy
of The Signal and the May SBE

Jamieson
Compact Model

JAMIESON FILM

o g

{ Kraange, ing

COMPAN

= OALL TEX A

TELEX v3-0932

5011 FOREST gl
PHROME: 214-350-1283 =
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column in Broadcast Engineering
for that decision. The SBE address
is: P.O. Box 88123, Indianapolis,
Indiana 46208, attention: Vince
Flanders, Certification Secretary.

Attention, All Members

There are many among you who
may be eligible for an upgrade in
membership. If, for instance, you
are an Associate Member and have
received your First-Class license (or
the equivalent), or perhaps hold
Member status and are eligible to
become a Senior Member, contact
Vince Flanders. He will send an
application form, which will be re-
viewed, upon receipt, by the Admis-
sions Committee, and will then mail
a new certificate indicating your
new grade of membership. There is
no charge for this procedure unless
you are a Student Member and up-
grade to a Member standing. Then
you must pay the difference in
membership fees.

In both the SBE Directory and
the new SBE stationery, the address

Notice!
SBE Application
orm
Is Printed On
Page 23
For Your Convenience

for The Signal office in Washing-
ton, D.C., is listed incorrectly.
Please note that it should read 2000
N Street, N.W., etc.,, not 200 N
Street. There is, indeed, a 200 N
Street in that city, and the home-
owners may not be interested in

your newsletter correspondence.
Assistant Secretary Vincent
Flanders announces that the printer
in New York mailed both the spe-
cial issue of The Signal, and the
SBE directory during the second
week in February, and members
should have received them by now.
(Continued on page 20)

\ Jamieson
NolinTV!

Why is the Jamieson Processor No. 1in TV?

The best answer is from someone who owns one.
Someone you know owns a Jamieson. Probably a lot of
people you know. Why not ask them about it? The best
way to get an unbiased appraisal of its performance.

Or ask us ... we'll be more than happy to tell you about
the Jamieson Processors and give you references.

JAMIESON’S ADVANCED DESIGN TECHNOLOGY FEATURES

e Film advance virtually tension-free. The demand top-overdrive
film transport uses no clutches, floating rollers or film sprockets.

e Smaller machines take only half the floor space.

e Solution volumes reduced 15 times over open-tank designs.

e Temperature in primary solutions is controlled to an accuracy of
a few hundredths of a degree.

e The eliptical shape ofthe tube protects the film and provides high
induced turbulation.

r---—-—— S S S D N e BEAE
Please send information on Jamieson Processors and a list of some users.
l Name Title I
Firm Phone I
Y [ ) |
Address City
CRLCI B state Zip JAMIESON FILM COMPANY ]
8 8E-4 6911 Forest Park Rd. Dallas, TX 75235 |
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One of the things RCA does best
is help keep your lights lit.

With tubes — camera, receiv-
ing and power. SK replacement
semiconductors along with a
complete stock of RCA exact
replacement parts.

RCA’s new Distributor and
Special Products Division can
supply them all. And more.

It's certain to make all your

April, 1976

broadcast and broadcast mainte-
nance needs much simpler to
meet. With a minimum of panic
and a maximum of efficiency.

Cur new division was set up
to make your life a lot easier, and
to keep you “on-air” more de-
pendably. It's ready to start doing
it. Now.

For More Details Circle (14) on Reply Card
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For full information, check
with your RCA Distributor or
contact RCA Distributor and
Special Products Division, Bldg.
206-2, Cherry Hiil Offices, Cam-
den, New Jersey 08101.

In Canada, contact RCA
Limited, Distributor and Special
Products Division, Sainte Anne-
de-Bellevue, P.Q.

Distributor and
Special Products Division

17
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ipex AVR-3.The

Two de(_‘“(leS ago, ‘»\nl})ex Super high bund pi'ot new ;\VR-3, with Sll})e]' I Ilgh
introdtuced the tirst videotape The Mouthful Band Pilot, signal correction 1s
recorder, and now Ampexopens That‘ Becames An Evelul triggered on a continuous basis.

a new generation of \"TR capa How does a VTR compen Color \'elqgity errors.z‘m(l e‘(llual-
bility with theall-new AVR-3.the ., e [or signal irregularities ization variables are “‘seen’”’ and
machine that thinks for itself. - & Lo 2 . corrected before they can be

3 o ! ~introduced during the recording e 1. The result? Pext

You'll wantan AVR-3lora ha6e2 In the past, those correc- ¢ LoPaYed: LhE 1esu =ECE)
couple of basic reasons: lor the tions were made on the basisof ~ DIEIUTes: You can see the

intelligent” way itdoes an out- iy ¢ppge information. In the difference.
standing job for vou, and lor
the superb pictures it makes. In
any broadcast band it delivers
superior picture quality.
With Super High Band Pilot
vou have the most foolproof
record plavback technology
available.

“Intelligent.”” What
does 1t mean’ It'sa lotol
things, such as automatic
sensing and switching of
speeds and bands. It’s
an all-new optional
Edit Controller tor
ieleproduction capa-
bilities that once
seemed impossible. It's
fast. etficient, gentle
tape handling. And
much more.

I'here 1sn't
anything in the
world like an AVR-3.
It produces unequal-
led pictures; 1t
protects vou against
erors in plavback set-
tings; 1t provides the
easiest and best
editing vou've ever
known; 1t’s going 10
give vou longer ser-
vice life than anv other
VTR vou've ever
owned. AVR-3 is the
best recording invest-
ment on the market.
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First " Intelligent” VTR

With Super High Band
Pilot, you’ll get a picture at 7%
inches per second that’s virtually
as good as you've learned to
expect from 15 ips High Band.
Half the tape speed means half as
much tape. It's 2a money saver.

When you order your
AVR-3, you'll be able to choose
one of the following pairs of
recording bands: Super High
Band Pilot/High Band; High
Band/Low Band Color; Low
Band Color/Low Band Mono-
chrome. And no matter which
pair of bands you specify, you'll
get both 15 ips and 7% ips
speed capability.

“Intelligent”

Putting the Brain to Work.

The first thing you’ll notice
about your new AVR-3 is the
way it “knows’ how a given
videotape was recorded. It'll auto-
matically sense the recording
speed and the band you used,
and will switch to the right play-
back configuration. Intermixing
tapes won't be a problem, be-
cause the AVR-3 always knows
how to sort them out.

The second feature you’ll
notice is the way your AVR-3
handles tape. Punch up a fast
shuttle, and AVR-3 programs the
acceleration from a gradual
start to speeds up to aflying 375
5. 'Then, as the tape approaches
-ﬂf-t’t’t‘l (or a cue point), the

program takes over again,
producing a smooth deceleration
curve to a precise, dead stop.
You’ll never damage a tape as you
run it back and forth, time after
ume, on an AVR-3.

[ "L
Editing
If You Can Imagine It, You Can
Accomplish It.

The standard AVR-3 editor
permits manual insert and
assemble edits. If your needs are
simple, you can stop right here.

The optional Edit Con-
troller takes you the rest of
the way. Using either time code
or tape timer information, it
includes search capability. This
feature gives you separate video
and audio edit points, and the
keyboard control allows you to
move or enter edit points at will.

There’s more. An optional
color framer eliminates all
color ambiguities between
edited segments. A time
code generator and reader
anda character generator are
other handy options.

Housekeeping and

computer control

What else does the AVR-3
IQ do to make your life easier?
Once the video and audio edit
points are keyed in, Edit
Controller takes over the house-
keeping. It automatically
computes and controls pre-roll
addresses, acceleration/decelera-
uon profiles, synchronizing
information, and all switching

necessary for precise edits. An
optional computer interface lets
you work with any external
editing system, such as the fully
computerized Ampex EDM-1.

Good at First, Better Every Year.
Even the basic AVR-3 model
will outperform most previous
top-of-the-line VTRs. And
no matter how you equip your
AVR-3, it'll cost less than you'd
expect and then pay for itself with
many years of reliable, pro-
fessional service.
Complete technical data
and performance specifications
are now available in our AVR-3

brochure. Contact
your Ampex Video Sales Engineer,
or write us for your free copy.

AIVIPEX

Ampex Corporation
Audio-Video Systems Division
401 Broadway, Redwood City
California 94063, (415) 367-2011

For More Defails Circle (15) on Reply Card
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(Continued from page 16)

SBE Membership
Application

This month's issue of Broadcast
Engineering contains a copy of the
SBE membership application. Even
if you already belong, you may
want to clip it out to pass on to a
friend who may be interested in
joining. At the same time, why not
acquaint him with the objectives of
the Society of Broadcast Engineers:

(1) to share and increase knowledge
in the field of broadcast engineer-
ing. and to promote the advance-
ment of this, and related, sciences;
(2) to establish standards of profes-
sional education, training, and
competence for broadcast engineers,
and to professionally recognize the
achievement of these standards; (3)
to stimulate interest in broadcast
engineering, and to encourage the
exchange of ideas among its practi-
tioners; (4) to create a working
alliance with other organizations
affiliated with broadcasting, with

20

No other tape cartridge machine
can do so much for so little

Recorder/reproducer $775

PDII

SERIES

At last—a machine that records
and plays mono tapes in the A"
size cartridge, stops automati-
cally on the 1kHz cue tone
and—offers you longer life, less
maintenance and better perfor-
mance than any other cartridge
machine at an economy price.

Compare for yourself

O ITC's famous air-damped solenoid
with Teflon coated plunger as-
sures super-quiet operation.

O Deck is milled from a solid block of
Y2 inch thick aluminum. It won't
warp...presents the same flat,
stabte surface to cartridges every
time. Assures correct azimuth of
heads.

O Heavy-duty micro adjustment
head assembly with adjustable
tape guides. Designed for easy,
accurate adjustments.

0O Direct-capstan, 450 RPM, hys-
teresis-synchronous drive motor
—with an electrolyzed shaft
—minimizes wow and flutter.
Eliminates need for rubber belts
and separate flywheel assembly.

O Newtrim-tine design lets you place
three units side-by-side in a 19
inch rack. Each unit is only 53
inches wide, 5% inches high and
15inches deep.

O Features latest solid state compo-
nents, even for switching applica-
tions. No relays. Printed circuit
cards plug in.

- 7

Reproducer
$550

Cail us and we'll prove it to you

For complete information call us collect at 309/828-1381. You'll
be talking to experienced broadcasters who not oniy know what
ITC equipment can do—but know what you want it to do.

INTERNATIONAL TAPETRONICS CORPORATION

P.O Box 241 s 2425 South Main St.. Bloomington. IL 61701

112.0001

For More Details Circle (16) on Reply Card
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emphasis on the interests of the
listener; and, (5) to hold meetings
for learning and discussing profes-
sional advances, and to promote
additional activities which fulfill the
purposes of this Society.

SBE CHAPTER
MEETINGS

Chapter 9: Phoenix, Arizona

Chapter 9 met February 24 at
7:00 p.m. at KAET in Tempe. Pete
Bernstein and Kaas Vanderkyle of
Amperex demonstrated a complete
setup of the Plumbicon tube. (Leon
Anglin. Chairman, SBE, P.O. Box
615. Phoenix. Arizona 85001, (602)
285-7333).

Chapter 11: Boston, Mass.

The Boston SBE Chapter met on
Wednesday, February 18, at Micro-
wave Associates in Burlington,
Mass. Following an organizatienal
meeting. Mr. Dan McCarthy and
Mr. Frank Miani gave a test
demonstration of a multi-hop mi-
crowave video and audio system.
(Bob Molloy, Chairman, 66 Bellevue
Street, Manchester, New Hampshire
03103, (603) 669-1250).

Chapter 15: New York, N.Y.

On February 12, members of
Chapter 15 met to hear Mr,
Leonard Kahn of Kahn Communi-
cations, Inc., Freeport, New York.
Mr. Kahn spoke on AM stereo,
using a conceptual approach in his
discussion which included a practi-
cal demonstration of the system. A
question-and-answer period fol-
lowed. (John Lyons. Chairman,
WWRL, 41-30 58th Street, Wood-
side, New York 11377, (212) 335-
1600).

Chapter 16: Seattle, Wash.

The Seattle Chapter held a spe-
cial evening meeting on February
11 to give everyone plenty of time
to tour the KSTW.TV studios.
Members reported that the facility
was indeed impressive.

Also, Chapter organizers are
working on a Regional Convention.
Tentative dates are May 26-27, at
the Sherwood Inn in Seattle.
Among the early participants sche-
duled are: Ampex, IVC, RCA, and
several well-known local distribu-

(Continued on page 22)
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TINER COMMUNICATIONS SERVICE, INC.

We want you as a regular customer!

We are anxious as ever to serve you in your tower and antenna
needs with our COMPLETE SYSTEM SERVICE

-

TOWER ERECTION ¢ GROUNDING SYSTEMS ¢ TOWER RELAMPING
e ANTENNA ERECTIONS ¢ TOWER PAINTING (5-year-guarantee)
e ICE SHIELDS e FABRICATION e LIGHTING COMPONENTS &
WIRING « CHEMICAL ACID TREATMENT FOR RUSTY GUY WIRES

and our specialty
TOWER INSPECTIONS

L

¥ T &= -1 i ~ ]
ke, B L WL L Y ety
(R

Cortificate of Towes Inepaction :‘2 j{
LS

This cprtifies that the instaltalwons Isled bolow heve been inspoctod by Tiner Communica-

tions Service, Tnc. and have pessed «n it prepy inchsds 5 = Y

marking end operalional relisbifly as biat can be sssured by proper maintenance e

Miulnmﬂsvlmhﬂeuﬂuznqm!lm Ly
Winer Cosmanicuiions Service, Ine. -

Mmoo sor

Den bholnes, lows 80027 *

We can offer you the most complete tower, antenna inspection available at a cost
only slightly higher than you are probably paying now for only relamping. Our tower
inspections are not a hit and miss system. We use a complete 10 page Inspection
Report booklet, with a checklist for each area on the tower. The actual inspections
are performed by experienced tower men using the highest quality equipment for
vertical alignment and guy tension measurements.

The Inspection Report Booklet will include photos of trouble spots on your tower,
with full explanations and cost estimates on repair.

CERTIFICATES OF INSPECTION are issued along with the Inspection Report.

FROM OUR
SATISFIED CUSTOMERS

"I would Jike o compliment you and
your tower crew on the fine workmanship
and coordination during the installation
ol our Gates 12-Bay FM antenna. The
care and handling of this expensive piece
of equipment made a great impression on
all of us here at KRNT."

Charles F. Quentin (signature)
Chief Engineer

KRNT RADIOQ

Des Moines, lowa

“Your inspection report i3 quite com-
plete and tells me a lot more than any
other inspection | have ever had on the
tower in twenty years.”

Keith K. Kelcham (signature)
Chief Engineer

WOI AM-FM-TV

Ames, lowa

“The inspection reports arrived yester-
day. They give a very good picture of the
condition of the 2000 ft. lower, as well as
the condition of our 300 t. TV translator
towers. A most complete and profession.
al job! | am sure insurance companies
would be happy to share such a report.”

Alvin H, Smith (slgnature)
Chief Engineer

KTIvV

Sioux Cily, lowa

“It is a source of comlort for both
myself and my chief engineer to know
that we can count on you for last service
and a satisfactory job when the occasion
arises.”

Dick Painter (signature)
General Manager
KYSM

Mankato, Minnesota

]umfa COMMUNICATIONS SERVICE, INC.

P.O. Box 3827, Des Moines, lowa 50322 {515) 278-5501

For More Details Circle (17) on Reply Card
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THE

COMPLETE
VIDEQ-AUDIO
ROUTING

SYSTEM

...only Datatek
has all these features:

22

o
t

*

L aian

¢ Choice of matrix building blocks—12 x 10
(breakaway audio), 20x 10,20x 15,30x 10 0or 30 x 15

¢ Independent, simple and flexible control facility for
each bus

e Front access operational adjustments (input and
output gain, frequency response, cable equalizing)
with modules in normal operating position (not on
an extender)

e Allconnections are plug-in

e Front access video, audio-and power test points

e Four section continuously adjustable cable
equalizers on both inputs and outputs

e Plug-in matrix PC boards are all front mounting and
vertically oriented for unrestricted air flow

e Crosspoint latch feedback tallies (BCD) and source
(camera) tallies brought out as standard

e Simple expansion facilities (video, audio, control,

tally and power connectors) provided as standard

Soft clamp provided for video inputs

Differential (hum bucking) bridging video inputs with

high return loss

Two video outputs and two +24dBm (150 or 600

ohms) balanced audio outputs per bus

Multi-reference vertical interval or random switching

facilities for each bus

Rear access audio level systemizing pad facilities

Highest quality non-proprietary multi-source

components used throughout

m__ R
DATATEK 1166 W. Chestnut St.

ORP.,
LAYV “°""  ynion, N.J. 07083 (201) 964-3656 |

For More Details Circle (18) on Reply Card
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SBE

(Continued from page 20)

tors. (Bob Ingalls. Chairman, 5441-
i187th Avenue. N.E., Redmond,
Washington 98052, (206) 543-7774).
Chapter 17: Minneapolis/St.
Paul, Minnesota

On February 17, SBE members
and their guests met in the Rarig
Center at the University of Minne-
sota to hear Mr. Robert Seaburg,
field engineer for Tektronix, give a
demonstration of the Tektronix
1440 Automatic Video Corrector.
Mr. Seaburg also brought two 650
picture monitors, a VTR deleter-
inserter, a R146 sync. generator, a
1480R waveform monitor, and a
RS520A vectorscope for members to
inspect at the meeting. (Lance
Raygor. Chairman. Route 1. Box
337. Chisago City, Minnesota
55013. (612) 373-4807).

Chapter 20: Pittsburgh, Penn.

Members of Chapter 20 invited
Mr. Terry Lloyd. of Time and Fre-
quency Technology, Inc., to their
regular noon meeting on February
19. Mr. Lioyd gave a slide presen-
tation on their new two-tone EBS
system which complies with the
FCC Rules which just went into
effect April 15. Uim Hurley, Chair-
man, WTAE-TV, 400 Ardmore
Bivd., Pittsburgh, Pennsylvania
15230, (412) 242-4300).

Chapter 22: Central New York

The February program for Chap-
ter 22 featured a presentation by
Bob Gritfiths. of Telemet, who
spoke on the parallel development
of TV broadcasting and test equip-
ment. Also, Mr. Alex Kwartiroff,
Telemet director of engineering,
discussed the application and use of
TV demodulators and brought
along one of their newer devices—a
synchronous detector for TV de-
modulators.

In March, Mr. Terry Lloyd, of
TFT, conducted an evening pro-
gram on EBS: its purposes, inter-
connection, and operational proce-
dures, plus a view of the TFT EBS
gear.

Tentative , scheduling shows that
Chapter 22 invited Ampex to their
April meeting to cover the subject
of video data storage, and in May,
Tektronix will present the evening’s

(Continued on page 70)
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Application For:

O New Member
O Student Member
SOCIETY OF BROAOCAST ENGINEERS, INC. [0 Associate Member
P. O. Box BB123 Indianapplis. Indiana 46208 O Chanbe in Grade
O To Member
O Sr. Member
T NAME TITLE CR OCCUPATION
.E,‘? [ JADDRESS CITY & STATE P
3
:E :' EMPLOYER City STATION
- .
_;0’272' { JADDRESS city STATE ZIP PHONE
O
% ECC LICENSES . OTHER TECHNICAL SOCIETIES
Please complete all blanks. Should you require more space please use other side of this application.
EMPLOYMENT RECORD: Station or kind Time Employed Position or
most recent first . of business From To Duties
a. Employer b. Address
a.
[
b.
a.
2
b.
Total Years of Responsible Field of Radio Television
Engineering Experience: Activity: Other
EDUCATION:
TYPE OF NAME AND ADDRESS [ NUMBER OF YRS. | GRADUATE? | LAST YEAR
SCHOOL OF SCHOOL COURSE COMPLETED DEGREES? ATTENDED
College
Trade or
Mechanical
Corresp.
or Night
Two references Tamiliar with your work:
Name Address Ovccupation
[
2.
2 . . .
A Enclose $15.00 (or $7.50 for bona fide students). No action taken without Dues.
o
" Signed _ Date e _
g | agree to abide by the Constitution and By.Laws of the Society if admitted.
: ADMISSIONS COMMITTEE ACTION: Date . Approved for Grade
Action Deferred for More Information : Candidate Notified
Chairman’s Signature Entered in Records
April, 1976 : ' 23
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Blue Bananas welcomes a twist
or two from Edd (that's right, Edd)
Monskie, the CE at WRBJ, St.
Johns, Michigan. Edd writes that
during his stay at WBST-FM,
Muncie, Indiana, one of the news-
casters fell into the old outcue trap.

One of the newscasters didn't re-
member to stay. quiet after giving
the outcue to his newscast. After
giving the cue to the operator, he
said to himselt but out loud, *‘That
was the newscast I've ever
done.”” only to discover that the
board operator had left the mic on
and his passing thought became a
slice oft the old blue banana.

One time 1 was helping co-anchor
a half-hour newscast with a volup-
tuous blond. Her low, sexy voice
almost equalled her physical ap-
pearance. The outcue of the news
was pre-written with the names

- filled into blank spaces.

24

During the course of the news.
our order was mixed up, so she
ended up concluding the program,
which was my ending. It ended with
her saying. "*I'm Edd Monskie
with...."” She finished the news exit
professionally without even flinch-
ing. while another engineer and 1
were literally rolling on the floor
with laughter.

Of course the wire services slip
on the old peels, too. One wire
summary told of how a Senator
from Florida was being indicted for
accepting $10.000 worth of
“brides™.

Edd ends with a recent live,
slippery short spot that should have
been *“Spartan Pot Pies” but went
on the air as Spotan Part Pies.

The Trouble Is...

Closed mics that come open in
the night have always been a source
of trouble. A simple way to cut
down this possible problem is to tie
indicator lights to the switching cir-
cuits.

Girls, Girls, Girls,
Yes, We Had Girls!

Qur next item in the Blue
Banana bunch comes from Dan-
ville. 1llinois. We'll let Bud Sunkel
tell his own story. It goes something
like this:

From
BLUE

BﬂNtl'I’NAS
SAG TAILS

This was in the late 1940's, early
1950%s...when RADIO was RADIO.
When PERSONALITY meant more
than TIME AND TEMPERA-
TURE., *“and get it all said in ten
seconds or less’". 1 was the Sign-on,
morning Personality DJ on WDAN,
Danville, lllinois.

In those days. after a three hour
DJ stint, you were bushed...you had
to work, new material, some re-
search, because people either
listened or turned it off...with radio
there was no *‘grey” it was black or
white...you had ears and imagina-,
tion...no tube to look at. But also in
those days, in a small market sta-
tion, and small staff, the *'personal-

DaucHua

ity” man became a staff announcer
for the balance of an eight hour
work day.

In time, after my show, 1 found
that during the 9 a.m. CBS news, |
could catch up my program log...
put away my records, wash my
coffee cup. and be free to do one of
two things..listen to Arthur God-
frey for 90 minutes and Oxydol on
Stella Dallas, or go to where the
action was...and the office girls, up
in the carpet rooms. They all came
in at 8:30 a.m. but by the time they
removed snowboots, coats, combed

www americanradiohistorv com

4 .

hair. updated last night's activity...
they were ready for work by 9:00
a.m. too. Also, by this hour,
Management_had “hit the streets” |
apologizing for my errors of the
morning...or the local doughnut
shop...personally 1 didn’t care, as
long as they got on their way to
permit me to be a *'big man” with
the girls in the front office. Arthur
Godfrey was good for 28 minutes,
30 seconds per session, and with
practice, | could ricochet off the
walls and make it from the front
oftice to the control room in 3.4
seconds...some of my handprints
are still imbedded on the walls of
WDAN. '

Also, back in those days, holidays
were celebrated on the actual anni-
versary of the event...such as Memo-
rial Day...remember? Eleventh
month...eleventh day...eleventh
hour.

So at 10:00 a.m. my time, 11:00
EASTERN TIME 1 rejoined Arthur
Godfrey and started my mad dash,
obstacle course back to the carpeted
front office while Arthur Godfrey
was saying....

“How-Areya.  How-r-ya....Since
this is Memorial Day. what say we
pause for 60 seconds in memory of
this important day. and each of us.
in his own way, take one minute of
silence to say a prayer”...At this
time, | started part two of a hot
new joke, and only heard the dead,
cold silence coming from the
speaker in the hall...CBS must
have gone dead. In my normal, or
better speed. | got back to the Con-
trol Room to break in on the
silence and blurt out.... “‘We have
lost our network...please stand by..
we will return to Arthur Godfrey as
soon as technical difficulties are
corrected”...Music up and under....

Also. last visit to front office...no
more mad dashes...and ya know, 1
found out. by necessity. Arthur
Godfrey did do a pretty good
show....1 heard every one from that
day on....

Send your Blue Banana to Blue
Bananas, The Editor, Broadcast
Engineering Magazine, 1014 Wyan-
dotte, Kansas City, Mo. 64105.
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BROADCAST
TRANSMITTERS

FCC TYPE
ACCEPTED

DEPENDABLE AND EFFICIENT, WITH INNOVATIVE
DESIGN FEATURES FOR TODAY'S BROADCASTER

For months we've been shipping transmitters— 100 alone to the CBC in Canada. Now
our 3, 5, 12 and 20 KW FM transmitters are FCC type accepted —and we're taking orders
and shipping to U. S. broadcasters. Applications are currently on file for lower and
higher power FM transmitters, and a full range of AM transmitters. Exciting things are
happening at CSl!

+ New design features increase efficiency, ¢ Solid state phase lock loop exciters.
provide greater reliability, and reduce

maintenance.  Output power directly adjustable from
« All RF stages in separate shielded front panel without changing tuning or
compartments. loading.

» Sliding shorting contacts for tuning
and loading. All tuning and loading
adjustments from front panel.

» Low voltage control circuitry for
personnel safety. Provision for remote
control standard. Control relays are

* Grounded grid zero bias triode output front panel mounted for easy adjustment
stage for stability without neutralization. and replacement.

P
Jmé‘ —ELECTRONICSINC.
¥ /

2607 RIVER ROAD, CINNAMINSON, N.J. 08077
TELEPHONE 609-786-1060  TELEX 831679
MANUFACTURERS OF AM AND FM BROADCAST TRANSMITTERS

For Mare Details Circle (19) on Reply Card
April, 1976
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Video Tape Recprders: ]
A never ending revolution

Part 1 of a 2-part series/By Joe Roizen

The annals of science and
industry are littered with the writ-
ings of two types of people, the
thinkers and the doers. While
conception obviously predates con-
struction, there is no shortage of in-
stances where the conception alone,
although recorded in some periodi-
cal, is not reduced to practice and
someone else, either simultaneously
or at a later date, finally creates the
device in question.

Video recording also had its
thinkers and a diligent search of
old patents and long forgotten
books yields a few of these early
concepts. It almost seems as if one
searched far enough, one could find
a crude drawing made by Leonardo
da Vinci proposing a means of
committing images to a medium.

The earliest chronological pro-
posal for the use of magnetic re-
cording to store pictures was found
by the author in a book titled,
**Handbuch der Bildtelegraphie und
des Fernsehens” which was pub-
lished in Germany in 1932, and
which describes a series of schemes
tfor picture telegraphy proposed by
Dr. Fritz Schroeter, professor at the
Berlin Technischen Hochschule and
a director of Telefunken. The illus-

This article is the first part of
a 2-part series giving speciai
insight into the history of
VTR's, a history that began
to unfold twenty years ago
this month.

This series is a condensa-
tion of a paper Mr. Roizen
delivered at the Sir lsaac
Schoenburg Memorial Lecture
for the Royal Television So-
ciety.

trations in the book quite clearly
resemble present day transverse and
helical scanning formats which are
used currently for video recording
on tape.

Some of these proposals date
back to the late twenties, a period
during which the British patent
oftfice also issued a patent to Boris
Ritcheouluff of London who de-
signed a picture recorder of con-
siderable ingenuity based on the
Valdemar Poulsen machine devel-
oped in Denmark at the turn of the
century.

In 1938, an Italian inventor by
the name of Luigi Marzocci filed a
patent application for a variety of
rotary head recorders which were
clearly intended for sound recording
and so labelled in the patent.
Nevertheless, the drawings are so
amazingly similar to the arcuate
and transverse video recording con-
cepts which came later that the
company which held the rights to
Marzocci's invention were prompted
to consider legal action against
Ampex after they commercialized
their VTR.

Even as the Ginsburg group were
developing th transverse recorder, a
German engineer by the name of
Eduard Schueller, working in Ham-
burg for Telefunken, filed for a
patent on the 30th of June 1953
covering a two head helical recorder
that is almost identical in concept
to a few of the machines that were
later produced in America, Japan
and Germany.

There was an air of normal
conviviality among the 200 station
owners and managers attending the
CBS television affiliates meeting
that preceded the opening of the
National Association of TV Broad-
casters convention in the Conrad
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Hilton Hotel in Chicago. As the
delegates filed into the Normandy
Lounge to listen to their head-
quarters manager, William Lodge
deliver the annual report, they had
no inkling that this April 14, 1956
meeting would expose them to one
of the most unusual technical
developments which would signifi-
cantly alter television from that day .
forward.

It was not out of the ordinary at
such gatherings to have a camera
pointed at the podium and a few
monitors set up in the room so as
to convey the aura of television. If
any of those in attendance noticed
an unfamiliar high pitched whine,
they probably assumed that it" was
due to a faulty fluorescent lamp or
some external machinery.

Bill Lodge made his prepared
presentation with what seemed like
a pregnant pause at the end.
Suddenly, the monitors in the room
were showing what must have
seemed to the audience as an
impossibility, for they were looking
at an instant playback of the Lodge
speech, with an image clarity
indistinguishable from the original
they had seen a few minutes earlier.
There was a hushed silence as those
in the room tried to relate this
assult on their senses, with their a
priori knowledge that TV images
could not be immediately repeated
by -any known device.

As the impact of what was hap-
pening before them sank in, the
silence was broken by an equally
sudden roar of applause, cheers,
whistles, and stamping of feet. The
curtain behind the podium opened
to reveal a large gray console that
looked like a gargantuan audio
tape recorder, with overgrown reels
of tape on its horizontal top plate.

BROADCAST ENGINEERING
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Hovering over this whirring magne-
tic monster. with locks of obvious
relief, were a tew of the engincers
responsible tor developing it.

With the presentation over, the
normally staid and dignified execu-

tives from television stations all
over the country crowded in around
the VTR. trapping the operating
personnel against the machine,
while they pushed., elbowed and
stood on chairs to get a glimpse of
this latest video marvel.

The VIR crew, who just a few
minutes earlier were hokling their
breath in the tond hope that this
hastily assembled contraption of
infinite electro-mechanical complex-
ity would pertornt on cue. were now
busily answering questions {rom
excited interrogators who were
naturally curious about perform-
ance. price and availability.

The prearranged plan had been
to record the output of the mono-
chrome camera covering Bill Lodge
up to a certain cue point, then the
machine was rewound and put into
the “play” mode just as Lodge's
comments e¢nded. There was no
available monitor tor the team be-
hind the curtain to check the play-
back betore punching it up on the
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TV screens in the other part of the
room. As a result, they had to
operate on the blind faith that
everything was working well. That
short silence at the beginning of the
playback seemied like an eternity to
Ginsburg. Dolby. Anderson and
Pfost. four of the kcy members of
the Amipex engineering team.

All the hardships. the concen-
trated etftorts. the eindless hours of
work. and the frequent disappoint-
ments were suddenly swept away in
the euphoria of success which
triggered off an avalanche of video-
tape recorders that now permeate
the entire television world and
represent a billion dollar plus
industry.

In the tfour days following, this
small Calitfernia-based company
wrote orders for $4.000.000 worth
of their magnetic miracle, which
represent one of the most expensive
recording devices ever made selling
at approximately $50.000). Neverthe-
less, its obvious benefit to TV
operations, at least in the program
delay category. was suiticiently at-
tractive to warrant the huge invest-
ment that the major networks
hastily committed in order to
equip themselves with VTR's.
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This set of photographs
represents some very
early pictures coming
from tape. The upper left
is from the firs: FM
system, and there is
plenty of distortion
evident from banding
effects. At top right is a
better result obtained
with an improved
blanking switcher and
better heads. Bottom left
is the quality of the
image coming from the
first NAB machine in
1956. Bottom right
wasn't really on any
screen, but it does
depict the setting 20
years ago when the VRX-
1000 was introduced at
the Conrad Hilton

A Calculated Risk

Taking a calculated risk, the
company's ftounder. Alexander M.
Poniatoft, followed the advice of his
two top technical aides. Walter
Scelsted and Myron Stolarotf, and
sponsored a research program to
pursue the rotary head approach to
video recording. The gamble paid
off and videotape recording was
launched into an ever expanding
sphere of television importance and
utility.

The story behind this scientitic
breakthrough is a fascinating one
on a variety of counts. On the
technical side, the diversity of
opinion in the engineering com-
munity as to how to achieve video
recording on a magnetic medium
was very great. Large organizations.
such as RCA. the BBC and others,
were sutficiently convinced of the
viability of the high speed, longi-
tudinal approach that they were
committing considerable sums of
money to explore teasibility.

Before delving into the personal
histories of the individuals involved
and the contributions they made, it
might be well to review the prior
art in existence up to that revela-
tion in Chicago in 1956.
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This is a very early shot
illustrating the
segmented scan aspects
of quad VTR's. The
venetian bling effect is
one of the many
geometrical errors that
were to become familiar
t0o maintenance
engineers. Skewing,
scalloping and
quadrature were new
words added to the
electronic lexicon.

Extending
Known Principles

While all of these esoteric prog-
nostications had technical merit,
they were too far ahead of existing
tape and head technology to war-
rant much attention from serious
experimenters in the field. Instead,
the major efforts at that time (late
torties, early fifties were directed
toward extensions of the known
principles of magnetic audio re-
cording by extrapolating those
operating parameters into the re-
gion of video signals.

Four such known projects were
going on, the best publicized one
being at the RCA laboratories in
New Jersey. Under the direction of
Dr. Harold Olson, a man with an
excellent reputation in the field of
acoustics, a team of researchers
built and demonstrated a series of
longitudinal, high speed VTR's that
made monochrome and color pic-
tures.

RCA Innovations

The first laboratory prototype
shown publicly in 1953 used tape
one-half inch wide and ran at 30
feet/sec. There were five tracks on
the tape and a 7,000 foot reel ran
for 4 minutes. Subsequently, the
tape speed was lowered to 20 feet/
sec. and the playing time raised to
15 minutes. RCA felt confident
enough with this advanced machine

to make some program demos at
NBC in late 195S.

The RCA system reduced the
incoming color video signal into its
RGB elements. each of which went
on a separate track, as did the
synchronizing information. The
fitth track carried the audio signal
which was recorded in FM with a
carrier and deviation of 90 kHz and
plus/minus 15 kHz respectively.
The stationary magnetic heads of
one micron gap width could handle
frequencies up to 1,5 MHz.

The RCA machine had many
innovations that became fairly
standard on subsequent VTR's.
Tape tension servos, eddy current
brakes. luminance/chrominance
scparation and sync reinsertion,
familar techniques today, were all
part of these early recorders.

Clear across the country. in a
well equipped lab on Sunset Blvd.
in Los Angeles, another VTR
project was under way. under the
sponsorship of Bing Crosby. The
tamous singer's early relationship
with the Ampex audio recorder and
its rapid rise in popularity must
have given him the idea that a
similar breakthrough in video
would be tremendously profitable.
With the help of his brother (who
was also his business manager),
they set up Crosby Enterprises and
hired John Mullin to head up a
group of engineers who were to
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pursue yet another technical
proach.

The basic theory was to use divi-
sion multiplexing with 10 channels
covering the split up of the desired
video frequency range. A bandwidth
of 17 kHz per channel produced a
cumulative spectrum of 1.7 MHz,
adequate for monochrome repro-
duction. Sync was recorded on an
eleventh track to avoid the distor-
tion effects of the band separation
filters,

By 1952 Crosby Enterprises were
inviting broadcasters in to look at
credible results of off air black and
white recordings. There were, how-
ever, some severe picture impair-
ments that would require much
improvement before the recorder
could be considered acceptable to
broadcasters. After transverse video
recording was introduced, the
Crosby project was acquired by the
JM Company as their Mincom
Division and was put to other
recording tasks in the instrumenta-
tion field.

The BBC also saw the potential
advantage of a vision magnetic re-
corder, and in 1952 assigned Dr.
Peter Axon to lead a long-term
effort in this direction. The ma-
chine was called VERA (Vision
Electronic Recording Apparatus)
and was quite different from its
contemporaries. Many of the de-
velopments achieved in this re-

ap-
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53000 Digital Framestore Synchronizer

Jld take a wall full of equipment to handle the job e Frame or Field Freeze for special effects.
DFS-3000 does in just 8.75 inches of rack space. ® Remote Control Panel for production flexibility.
ract, every synchronous treatment needed for the full ® Synchronous clean-up of non-synchronous switches
pectrum of NTSC compatible broadcast activities is eliminates picture tearing and rolling.

siterally at your fingertips in this light, rugged, fully

All these features, and broadcast quality too, are pack-
portable system that goes anywhere.

aged complete with power supply and analog circuitry

Just check this list of available features: in this fully modular system that weighs less than 60
e Two complete fields of store for full broadcast Ibs. Even more sigrificant, power consumption is a
versatility. mere 250 VA, keeping heat problems to a minimum.
® Infinite window TBC corrects time base errors on any For information on our demonstration program, call
VTR including ENG. or write George Grasso, MCI, P.O. Box 10057, Palo

® Look Ahead Velocity Compensator cleans up color Alto, CA. 94303. Phone: (415) 321-0832.
vectors on direct color VTR's ior truer color presen-
tation across entire picture.

® Video Compressor enables producer to insert sec-
ond live image in any quadrant of screen

® Joystick Control allows compressed picture to be
nositioned anywhere on screen.

® Broadcast Quality SPG permits synchronizer to be
used as station reference

® Memory Analyzer ensures system integrity.

Micro Consultants,Inc.

DISTRIBUTOR FOA QUANTEL LIMITED
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This picture shows the
first use of an Ampex
VTR for an on-air
broadcast of the Douglas
Edwards news show.

corder served as departure points
for subsequent helical VTR's that
were developed later.

The half-inch tape moved at 16
teet/sec. and a 21-inch diameter
reel gave 15 minutes of playing
time. VERA was capable of a 3
MHz bandwidth, a significant
achievement for its era in longit-
udinal recording. The fundamental
approach was to separate the video
signal into two bands: the first for
all low frequencies up to 100 kHz,
the second from 100 kHz to 3
MHz. Low frequencies were re-
corded by FM techniques while the
highs were applied to the tape in
AM form. The carrier of 700 kHz
was modulated upward for sync
pulses and downward for peak
whites (the opposite of most present
systems) and was deviated by plus/
minus 300 kHz.

In playback, the two separate
frequency bands were combined to
produce an image good enough to
put on the air in 1958. VERA had
many unique features, among the
most notable being heads made of
ferrite cores clad with permalloy
with a gap width of 0.5 microns
and a closed loop tape drive system
which held tape speed to 0.04% by
locking to an external sync genera-
tor and comparing the sync off tape

with the reference source.

The BBC terminated the project
when it became evident that the
transverse approach, introduced by
Ampex, would become the standard
of the industry. As a matter of fact,
Dr. Axon also recognized this
potential and shortly after became
Ampex’s managing director of their
Reading operation.

The Japanese
Develope DESSAN

While little information was
coming out of Japan in those days,
it later became evident that several
Japanese organizations were also
experimenting with videotape re-
cording. The longitudinal effort was
called the DESSAN project and was
named after an artistic technique
which did the broad brush back-
ground first (i.e., low frequencies)
and filled in the detail later (high
frequencies).

In 16533, Toshiba was experi-
menting with crude helical scan
systems, which five years later
evolved into both single and dual
head prototypes. The presentation
of the first Japanese paper by
Norikazu Sawazaki of Toshiba on
helical recording, at the 1960
SMPTE meeting in Los Angeles,
stirred up quite a controversy about
the relative merits of basic VTR
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formats which is still going on. It
also caused Ampex to rush to
completion an ill-fated two inch
helical recorder (the VR8000) which
was shipped in heavily sealed,
locked boxes to the following NAB
convention in Chicago. Flying dif-
ferent aircraft, Ginsburg and
Maxey had the only keys to the
locks. It was to be demonstrated
only if a competitive broadcast
recorder, with a helical configura-
tion, was shown. There were none
and the black crates were returned
to Redwood City unopened.

Lest anyone wonder at this cloak
and dagger scenario, it should be
explained that fortunes were made
or lost on Ampex stock, often as a
result of rumor or innuendo. When
Dr. William Glen of General Elec-
tric announced the first thermo-
plastic recorder, which he claimed
would challenge the videotape posi-
tion in television, the mere possi-
bility caused a run on the market
which took several years of sub-
sequent evidence that the process
was impractical for Ampex stock to
recover.

Videotape recording had become
big business, and like its counter-
parts in other high technology
fields, it needed constant R & D to
keep it ahead of the game. O
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THE BIGGEST ADVANCE OF AUDIO CONTROL
IN THE LAST 15 YEARS . ..

Noiseless input select switches. Noiseless
audition / off / program select switches.
Noiseless audio mixers. Noiseless cue
switching. Do these things make any
sound at all? You bet! Probably the
cleanest sweetest low distortion sound
you've heard from any audio console
regardless of price. Not only that but
these babies are loaded with features
that: (1) you will only find in consoles
selling for 5 to 10 times more; (2) you’ll
only find in these consales . . . period.

From our exclusive illuminated Touch Pad
audio select switching, thru our, "better
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than a VU meter”, solid state light emit-
ting meters, to the highly reliable & noise-
less method of audio control. That's not
all. Prices that are almost unbelievably
low (compared to what you're used to)
and performance that takes second place
to none.

Want more? OK, how about RAMKO's
exclusive SIMUL-Q or our full range gain
select on each input, or the cue and mon-
itor mute select patch boards on each
channel (except the last one). The plug
in amplifier cards or the RF suppression.

For More Details Circte {21) on Reply Card

Call collect or write today. You’ll find it
both an exciting and profitable adventure!

MODELS & PRICES
SC-5M Single Channel, mono
DC-5M Dual Channel, mono
DC-5MS Dual Channel, stereo .
DC-8M. Dual Channel, mono
DC-8MS Dual Channel, stereo .

RAMKO RESEARCH

3516 C LaGRANDE BLVD.
SACRAMENTO, CA 95823
Telephone (916) 392-2100

$ 605
$ 742
$ 979
$1,199
$1,760
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A painless slide
into accuracy

By Joseph Kaspar/Maintenance Supervisor, WOR-TV, New York.

Why is it that no radio station
would dare to go on the air without
first thoroughly checking its output

- with VU meters, analyzers, and

other assorted test instruments? Yet
many smaller TV stations think
nothing of starting their daily pio-
gramming without giving a second
thought to the qualitative output of
their cameras by checking them
against a calibrated source.

One of the most effective test
aids used by engineers and techni-
cians to set up their television
cameras is the precision test slide.
These slides are designed to provide
all basic measurement information
necessary for consistently meeting
performance standards for both
color and monochrome TV systems.

Patterns provided by the test
slides are used as a reference in
adjustment and performance testing
by introducing a known standard
and interpreting the results ob-
tained. This is similar to the time-
honored method for calibrating
electronic test instruments by
checking them against secondary
standards, which themselves are
checked periodically against pri-
mary standards.

Test slides and patterns have

Reference standards mentioned in
this article are available as follows:

1. IEEE Standard 202 from |.E.E.E.,
345 East 471h Street, New York, N.Y.
10017,

2. EIA Standard for Broadcast Tele-
vision RS-170 from E.I.A., 2001 Eye
Street, N.W., Washington, D.C. 20006.

3. EIA Standard for Closed Circuit
Television RS-330 from E.ILA., 2001
Eye Street, N.W., Washington, D.C.
20006.

4, “"Specification for Gray-Scale
Operational Alignment” from Tele-
Measurements, Inc., 145 Main Avenue,
Clifton, New Jersey 07014.

been part of our daily routine from
the beginning—and we've been in
TV from its inception. They make
it possible for WOR-TV to meet its
performance standards—without
which we could not survive as a
major New York station.

The station’s three small field
cameras are also checked each
morning before being turned over
to the news crews. The test set-up
consists of a color monitor, a rack-
mounted Tele-Measurements test
pattern illuminator, wave form
monitor, and associated equipment.

| have found that four slides are
sufficient to meet our needs for
normal preventive and corrective
maintenance. The four patterns we
use at WOR-TV are Tele-Measure-
ments’ color registration slide, a
custom high-resolution slide, a cus-
tom linear gray scale slide, and a
color fleshtone slide. The slides are
stored in the space provided on the
illuminator front panel.

The three studio cameras are also
checked each morning on an easel
under actual studio illumination,
using test pattern charts. The
critical task of balancing the came-
ras is accomplished at the control
monitor by a member of the video
crew. With the four test slides and
charts, the normal daily check-out
of a camera will take about 10 to
15 minutes. .

WOR-TV broadcasts baseball
and football games regularly from
Shea Stadium. and special techni-
ques have been developed to check
out the field camera used at the
ball park. Fixed locations., such as
the center field scoreboard, provide
reference points for aligning ca-
meras, but in general, the proce-
dures are the same as those
employed for working with the
studio cameras.

Test slides are available in a
variety of patterns, which provide
reference standards for virtually all
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color and monochrome equipment
needs. At WOR-TV the four most
widely used are the patterns for
setting resolution, linearity ball,
registration, and gray scale. A de-
scription of how each test slide is
used follows.

Resolution Test Pattern TM-102
is standard reference for measuring
resolution, testing for streaking,
interlace, shading, scanning linear-
ity and aspect ratio and was
originally developéed for the Retma
chart of 1956. Resolution is the
total number of white-to-black
transitions that a camera can dis-
tinguish across a predetermined
area. The higher the ability of the
camera to resolve, the greater the
apparent focus or sharpness of re-
produced image.

Limiting resolution is measured
by observing the wedges of the
pattern on a high-quality monitor
and noting the reading at the point
where lines are no longer discern-
ible. The slide provides horizontal
and vertical wedges with resolution
of 200 to 800 lines. Center and
corner resolution are measured
separately. Vertical wedges provide
the measurement of horizontal
resolution, which is a function of
pick-up capability, video amplifier
band pass, and beam spot density.
The horizontal wedges measure
vertical resolution—a function pri-
marily limited by the number of
scanned lines provided in the
system. This is normally 525 lines
at a JO-frame per second rate.

Shading and gray scale responses
are determined by displaying on a
wave form monitor the mid-scale
gray background and shading scale
or chips around the center resolu-
tion wedges. When uniformly il-
luminated, the pattern will be seen
as a flat background on the wave-
form monitor at line and field
rates. The gray scale provides a
guide to measure the ability of the
camera to differentiate shades from

BROADCAST ENGINEERING
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axt time

to tote
a lot of light,

ours: theirs:

Performance at 10 ft. with 1TkW 3200°K 3 2
lamp. Doors 200° open. 133f.c. 64 f.c.
) | 4 way removable 2 leaf
light contro barndoors reflectors
price $64.00 $65.00
"Photometric data in room with black walis and ceiling (test it yourself
and see).
For more
information
contact:

Berkey Colortran
Department BE-476
1015 Chestnut St.
Burbank, CA
91502, U.S.A.

Tel. 213 843-1200
Telex: 677252

or contact:
Berkey Colortran U.K.
Department BE-476
P.O. Box 5, Burrell Way
Thetford, Norfolk

IP24 3RB, England

Tel. Thetford 2484
Telex: 851812944

Berkey Colortran. &
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black or white. Accurate measure-
ment of lincar transition should be
made, using a response chart
approximating that of the pick-up
tube characteristics.

Interlace errvors are indicated by
a displacement of the line bursts
outside of the central pattern and
by intersecting lines in the central
area of the pattern. On modulator-
equipped cameras. beam alignment
may be adjusted by using the center
concentric circles and varying the
beam alignment to achieve mini-
mum ringing on heating action. A
tail of white or black on the top
and bottom bars of the chart is a
sign of streaking or smearing. This
condition indicates a frequency
response problem in the camera
system. Linearity may be checked

by observing the symmetry of

circles on the pattern on a monitor

™ il

of known performance characteris-
tics.
Distortion Testing

The linearity ball pattern is used
to accurately measure the geometric
distortion of camera sweeps. The
distortion may be quantitatively
determined, regardless of the
characteristics of the monitor used
tor display., by tollowing this test
procedure.

With the camera positiened on
the ball pattern. superimpose u
cross-hatch generator producing a
line pattern of 315 kHz horizontally
and 900 kHz vertically over the
camera output. and observe on a
monitor. It all the lines intersect in
the white center arca of the
“donuts.” the linearity is within 1%
of the picture arca, It the lines
intersect anywhere in the black
area, the linearity is within 2%,

wwWw.americanradiohistorv.com

The author checks out one
of WOR-TV's cameras with
a rack-mounted test pattern
system. The Akai camera
on the tripod is focused on
the test pattern, projecting
it onto a color monitor
screen for comparison.”
Monitor also shows black-
and-white picture and wave-
form.

This is a standard resolu-
tion test pattern for mea-
suring resolution and
checking for streaking, in-
terlace and scanning linear-
ity. The pattern was de-
veloped originally for the

RETMA chart of 1956.

Should the lines cross outside the
circle, the distortion is more than
2%, which is higher than that
acceptable according to EIA stand-
ards RS-170 and RS-330.

When adjusting color cameras,
set up the green, the luminance, or
the recommended reterence channel
using the aforementioned method.
Then match the other colors to it,
using the registration pattern.

The registration pattern is used
tor adjusting the coincidence of
images on multi-tube color cameras.
Once the reference channel linearity
has been properly set-up. the other
channel is superimposed over it and
adjusted to match it, following the
camera manufacturer’s recom-
mended alignment procedure. Re-
gistration should be observed on a
high-quality monochrome monitor
with an approximately 17-inch dis-
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play. If the camera has provision
for inverting the reference channel,
it will make critical matching easier
to accomplish.

The gray scale pattern checks the
light-to-signal transfer characteris-
tics of television camera pick-up
and processing. The pattern will
reproduce a pair of crossing stair-
steps on a waveform monitor,
corresponding to the response of
predetermined retlectance density
of textured chips. By selecting the
appropriate scale progression for
the pick-up response of the tube,
an accurate determination of
gamma, gain, black level, and color
tracking can be made.

Tele-Measurement  test-pattern
slides are available in two sizes.
The 2" x 2" size is for use with
film chains, slide projectors or
direct-coupled equipment. The 8" x

April, 1976
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RESCLUTION

10" size is employed with test
pattern illuminators. The latter
provides for critical camera testing
without need for support lighting.
The test patterns also are available
on 18" x 24" paper charts for use
under normal scene lighting.

Accurate Pattern
Placement

Positioning accuracy is important
when adjusting or performance-test-
ing the TV camera system. The
camera optical axis must be per-
pendicular to the plane of the test
pattern. The distance from the
camera to the test pattern is a
function of the test pattern format
and the focal length of the lens.

Unless specified otherwise in the
camera manufacturer’s instructions,
a simple test method is to reduce
the monitor sweep so that the raster

wwWw.americanradiohistorv.com
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edges are visible, and then under-
scan the camera to allow the cir-
cular edges of the tube to be viewed
on the screen. Set the image size on
target using the normal lens or
focal length, if equipped with
camera zoom.

If necessary, truck the camera to
adjust the image size so that the
outer corner of test pattern touches
the pickup edge. Finally, adjust the
camera sweeps to fill the screen
horizontally and vertically using
standard and alignment procedure.

Precision test slides with an
illuminator or diascope should be
part of test “‘tools” in every TV
broadcast station, CCTV studio,
and college TV training facility. It
assures meeting performance stan-
dards with easy-to-use test methods
that will save much time for both
the operator and engineer.
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By Elmer T. Schorle, Jr.

Equipment manulacturers sup-
plying broadcasters most often fill
the basic need for that type of gear
very well, but sometimes those
using the equipment come up with
minor additions, or modifications
that tend to turther improve an
item, as it interfaces with their
particular plant or system ol opera-
tion. Were the manufacturer to try
to anticipate the variety of altera-
tions that might make his product
fit cach individual installation, and
incorporate each. price and com-
plexity would quickly become bur-
densome.

Ampex's ACR-25 Videocassette
Recorder is one item that has in-

This photo shows the “audiolarm” mounted on the ACR-25 left control panel.

HEI.P' Ive Got A Problem

corporated what would at first seem
every feature imaginable to our
needs. for now and the future, with
it's many automatic functions, ram-
dom access programming, and abil-
ity to interface with complete auto-
mation systems. But even it, in day-
to-day use, started thoughts towards
little changes to help it either
become easier to service. or more
adaptable to the use we had for it

1 had previously documented the
addition of LED indicators aiding
diagnosis of mechanical switch per-
tormance (March issue of BE)
which quickened trouble-shooting.
The tollowing is another alteration
which tended to improve reliability
and adaptability, as the ACR-25
fit into our system of operation,
and which others might find usetul.

WwWWWwW.americanradiohistorv.com

Calling For “HELP”

Often the ACR-25 is called on to
pertorm in a relatively unattended
state, once it has been loaded, pro-
grammed. and assigned to the "on
air line” automation systems. If
something malfunctions, it will go
into a “Test” mode, with lamps
signitying the trouble. Unfortun-
ately, nearby personel may not be-
come aware that trouble exists until
too late when nothing appears at an
appointed time.

To alert operators to the fact
that the ACR-25 needs attention,
and has gone to the test mode,
we have added an Audio-alarm to
each of our machines. The alarm
emits a beeping tone when there's
trouble. This simple system has
saved many air spots when alerted

BROADCAST ENGINEERING


www.americanradiohistory.com

YOUASKED FORIT.
AND HERE IT IS.

Manual ever offered.

Here's everything you need to comply
with the FCC's annual
proof-of-pertormance test. Every
procedure, every detail is spelled out
step-by-step in simple, concise
language—ail reviewed by the FCC. You
save time, money, headaches—and
you're sure of doing it right the first
time.

Broadcast Engineering’'s FM
Proof-of-Performance Manual includes all
required logging forms for pulling both
mono and stereo proofs. A complete
chapter on FCC Rules. Dozens of helpful
troubleshooting tips and fime-saving
measurement and logging techniques.
Detailed procedures on how to pre-test
your station before pulling the Proof.
And more.

Your FM Proof Manual shows you

* how to prepare the test equipment

* how to connect the test equipment

* an efficient method of measurement and
a loock at the performance requirements

* how 10 use the data summary sheet and
evolve the graphs

* how to comply fully with FCC rules and standards
PLUS...you get individual repfaceable forms for
completing the equipment performance tests.

$6.95

IMMEDIATE
DELIVERY!

hed DY

BROA

Use this
coupon to
make your
life easier!

BROGDCAST eNGINeeRING. |

1014 Wyandotte St., Kansas City, Mo. §4105

All this in one package. And all for $6.95

SPECIAL OFFER!

Order Both Manuals AND SAVE!

ClPlease send me______ copies oi the FM
Proot-of-Performance Manual @ $%6.95 each

{iPlease send me___ copies of the AM
Proof-of-Performance Manual @ $6.95 each

[IPlease send me________sets of the FM and
AM Proof-of-Performance Manuals @ $12 for BOTH.

=
|
|
|
|
I
|
|
|
|
|
|
|
|
)

CIMy check or money order is enclosed [ Please bill me
Name
ONLY $12 for both! Address
Over 1,000 AM Manuals city |
now in use
Stat ZIP.
Volume discounts available i
on request. NOTE: Broadcast Engineering pay$ the postage on all orders! I
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operators quickly rendered aid 10
correct a mis-thread or other fault.
Several 3- and 4-spot breaks have
been completed by quick thinking
technicians while still in the *"Test™
mode, after being called by the
alarm.

Equipment

Requirements
The equipment required is one
Audiolarm beeper (#AL-175, Floyd-
Bell Assoc. Inc.). one Microswitch
#2PBi11 (same as a VR2000 brake
release switch, Ampex #120-057),
and one 6-32 machine screw 17

long. with matching nut.
Qur alarm is mounted in a
1-1/8" round hole. centered below
the tape speed pushbutton. on the

“I‘Q

;"

Sy,

-

This view shows the alarm muting switch on the door edge near the test panel.

ACR-25 lett secondary control
pancel. (See accompanying photo-
graph). The alarm will operate from
a logic level signal. or 28 volts. but
since wiring was more easily tacili-
tated with the 28 volt source. the
logic level leads were clipped and
scaled with shrinkable tubing. and
connections made to the screw tie
points of the alarm. The alarm s
connected parallel to the lamp in
the TEST push button on the Test
Control Panel, with the positive
wire routed through the normally
open contaets of the microswitch.
This switeh (see photograph) is
mounted on the rear edge of the
control panel door, and serves 1o
mute the alarm when the operator
opens the door to gain access to the

www americanradiohistorv com

Test panel (it being very hard to
think with that noise in your car).

Conneetions #1 and #2 on the
Test lamp/push button are used,
with #2 the plus voltage source.

Finatly. the machine screw s
placed in a tapped and threaded
hole in the ACR-25 center panel,
positioned to actuate the switch
when the eontrol panel door is
closed. The sccondary panel front
dropping cover can be left in place,
as the alarm seems to echo louder
with it closed than open. and can
be heard throughout our operating
area.

It is but a simple addition, but it
has paid it's way many times by
calling immediate attention to
problems. O

BROADCAST ENGINEERING
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Now there's =

For Better
Program-Audio Back-Haul

I-"armnn s New 4.5- Ml-lz

Aural Carrier

It's the newest option available with the
FV41 FM Transmission Channel System.

It gives you crystal-controlled frequency
stability of £200 Hz, to help maintain precise
4.5-MHz picture/sound carrier separation,
along with the low distortion, low noise and ex-
cellent frequency response of the FV41 system.
And, it includes low-pass filtering to clean up
the spectrum above 4.2 MHz before putting
your audio signal onit. That's typical of Farinon'’s
attention to detail.

A natural companion-piece is Farinon's
SS12000 Baseband Microwave, the easy-to-
install, dependable system with the 9-dB re-

ceiver noise figure that has become the com-
petitive standard. It's also the system that allows
proof-ot-performance testing with a standard
550-MHz counter instead of an expensive
13-GHz counter.

Or, put your back-haul on Farinon's fine
FV Heterodyne Microwave. Either way, for de-
tails on Better Back-Haul, contact . . .
Farinon Electric, 1691 Bayport Ave..
San Carlos, California 94070, U.S.A.
Tel. (415) 593-8491. Telex 34-8491.

In Canada: Farinon Electric of Canada, Ltd.,
657 Orly Ave., Dorval, PQ. H9P 1G1, Canada.
Tel. (514) 636-0974. Telex 05-82-1893.

arnon

For More Details Circle (23) on Reply Card
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Small Market Radio

Is Alive And Doing Well

By Dennis Ciapura

This is the story of a radio sta-
tion in a small town with a big
heart. In a way, it's the story of
several thousand .radio stations that
dot this great land of our’s and
really represent American radio.

If you work in a small market.
this story may have a familiar ring,.
for your station probably has a lot
in common with WRMS. While the
super-stations in the major metro
hubs may serve millions of people
in one fell swoop, it's the thousands
of little stations that bring radio to
most of the country.

It's always interesting to take a
lcok at the big stations and see
what's- newest, biggest. tallest or
just about any other kind of "est"
that big radio folk delight in, but
let's spend a little time in reality
and see what makes good old hot
dog. apple pie and Chevrolet's radio
click.

On a beautiful stretch of the
linois River about 75 miles south
of Peoria. sits the town of Beards-
town lllinois. population 6100. Like
many Illinois towns, Beardstown
shares in the Lincoln heritage and
is proud of it’s history. The famous
Duff Armstrong murder trial in
which Lincoln won his first im-
portant case as a young lawyer,
took place in Beardstown and the
courthouse/museum commemorates

the event.
The town's name comes from its

founder. Thomas Beard, a German
immigrant who settled there over
one hundred and fifty years ago. It

is in this setting that Beardstown
Broadcasting. WRMS AM/FM
makes its radio home. WRMS AM
went on the air in 1959 with 500
daytime watts from a two tower
directional antenna system. For
many years this facility was the
town’s only radio station, but in
December of 1975 WRMS FM
signed on and nighttime radio
service was initiated in Beardstown.

The importance of the addition
of the FM to the town is best re-
flected in the fact that the station
has covered over 60 basketball
games ajone during the season just
past. Since most of these games are
played after local sundown. the AM
never had an opportunity to provide
the town with what. in this part of
the country. is an important com-
munity service.

The new FM is a class "A™,
radiating 3 kw at 300" HAAT, and
gets out very well over the flatness
of the central Illinois geography.
The station's studios are located
right on Main Street. not far from
the river and across the street from
the Beardstown Post Office. Al-
though the main industry in the
community is agriculture. several
large businesses are operating in
the area. like Oscar Mayer and
Trinity Steel. which have plants
there. as well as many others like
Bohn Aluminum, and Alton ' Box
Board. Kent and Critic feeds are
made there, and the lllinois Glove
Company is busy making guess
what.

It seems a happy blend of quiet

WWW.americanradiohistorv.com

agriculture and modern industry on
mile #88 of the lllinois River, pro-
viding between one and two hun-
dred thousand dollars a year in
radio revenue. While those figures
may look more like monthly income
for major market operators, it's
quite possible to run a nice com-
munity oriented radio business
within the framework of that in-
come and that's really the story
behind the scenes at WRMS.

A great part of the efficiency that
has helped WRMS grow is based
on a multi-talented statf. The sta-
tion operates with a full time staff
of four people and a part time
complement of four. Just about
everybody at the station has an
FCC license and does something on
the air as well as performing some
management or administrative
function. It sounds hectic, and
often is. but each staff member is
afforded an opportunity to grasp
“the big picture’ and get a real feel
for what makes radio work,

Station manager, John Conner,
has a First Class FCC ticket and is
the sales manager. head of the news
department and sports director.
These are not merely titles, but
functional descriptions of what
John actually does. He is on the air
with live newscasts several times a
day and handles the play-by-play
for the sportscasts, and quite well
we might add, along with selling
ads and sponsorship and supervis-
ing the day-to-day operation of the
station.

John started with WRMS when

BROADCAST ENGINEERING
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still in high school at age 16, in a
pioneer vocational work/study pro-
gram  at  Beardstown High. John
was the first of the vocational
students in the new program and
worked at the radio station in the
morping while attending classes in
the atternoon.

He went on to study for his First
Class license and has worked full
time at WRMS ever since. John was
promoted to station manager in
1972 and has steadily increased the
station’s business with a program of
community involvement and an
mtelligent sales effort.

The chief engincer is Art Zeeck.
a busy fellow with 64 years under
his belt and electrons in his blood.
Art joined the stall in 1970 and like
maost of the staff., handles an air
shitt as well as his  engincering
duties. Art is one of a couple of
guys in town who can be called
upon for advice on just about any-
thing clectrical or electronic in
nature and scems willing to give
anvbody in town a hand. He is also
a volunteer member of the Beards-
town rescue squad which has grown
into quite an ctficient emergency
umt.

Art’'s primary function is to
supervise four part time and one
full time operator who are working
under provisional permits while
they study for their permanent FCC
tickets. He also maintains the AM
and FM transmitters as well as the
studio equipment on Main Street
The transmitters and antennas for
AM and FM are at separate loca-

April, 1976

The studio building
of WRMS is in the

heart of Beardstown
That's Main Street,

of course.

Inside the WRMS studios there's an atmosphere of station pride
and community service. It may be relaxed, but it's serious
business for the Conners, shown here working out the details
of another day on the air. Susan Pilger, looking on,

also handles an air shift.
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Kevin Sager brightens up
the morning show. [n the
WRMS production
studio, Brenda Carlock
punches a cartridge in
and begins her day.

tions: the AM ubout a mile south  tor and makes a point of covering time staffer and is the station's
of town and the FM about S miles  any important town meetings and mid-morning and afternoon man.
north near Frederick. There's just  functions to represent the station.  Kevin, 23, along with Bruce Boston,
enough travel between facilities 1o Two girls on a work/study program  a Beardstown High junior. and

keep things busy. trom Beardstown High, Brenda Mike Yost, a senior. form the
June Conner. John's wife, is the Carlock and  Susan  Pilger. help  balance of the air statt,

station book-keeper and traffic June in the office as well as The AM and FM simuleast an

supervisor as well as salesperson.  working on the air. up-tempo rock/MOR tormat in the

She s also the public attairs diree- Kevin Sager is the fourth full  daytime. while the FM runs sports

VIDEO-TYPE BY Today, more Datavision D-3000
John Young & 3M Character Generators are bought for their
mesee. character quality...than their low cost.

SMOKING...THE Now supplied with multiple type fonts at no extra
PUBLIC HAZARD! charge. OPTION A — Piper Roman (a classic serif face),
Regular Caps, 28sl and Small Caps, 20sl; plus Upper
and Lower Case, 28sl. OPTION B — Video Gothic (a
modem san-serif face), Regular Caps, 28s! and Small
Caps, 20sl; plus Upper and Lower Case, 28sl. OPTION
C — Both Piper Roman and Video Gothic faces in
Regular Caps, 28sl and Small Caps, 20sl. FEATURES:
¢ GRAPHIC ARTS CHARACTERS ¢ 4-PACE

Shown above is Datavision “Piper Roman”, using MEMORY ¢ 2-CHANNEL DISPLAY ¢ CHARACTER
Upper and Lower Case Fonts, 28si. EDGING & OPTIONAL 1,000 PAGE MEMORY
® & MORE.

Get the facts and a free on-site demonstration. Call or
write today. Datavision Video Products, 3M Company,
15932 Shady Grove Road, Gaithershurg, M 20760.
Phone: 301-948-0460.

Datavision Video Products
MINCOM DIVISION cummnv

- —— - S ——

For More Details Circle (24) on Reply Card
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remotes and casy listening music in
the evening. This varied format
gives the station the diversified pro-
gramming  necessary for a small
community and the announcers
experience with several types of air
work.

The smdios are equipped with
mano Gites equipment with enough

Nexibility to allow for expansion.
The station is looking forward to
installing sterco gear in the near
future as a continuation of the sta-
tion’s pohicy ol turning economic
expansion back into increased ser-
vice to the community.

The studio and AM gear is the
original station equipment from

1958, but in typical farm country
trugality, has been meticulously
maintained and  kept  serviceable.
I'he FM transmitter is a new CCA
3000D. which was installed in
December of 1975, The addition of
new stereo studio and  transmitter
cquipment will bring the FM side
right up to the state of the art. In a

For mono, stereo ... AM, FM, TV

ONLY FIDELIPAC GIVES YOU A CHOICE

MODEL 300

The most popular NAB car-
tridge . performance and
price make it the mono broad-
caster’s first choice.

—~

MODEL 350

For use in stereo machines
with inadequate tape guidance.
The precision is provided by
adjusting the cartridge.

AND, for extended play, there's Fidelipac's Models 600
and 1200. For details, contact your Fidelipac Distributor or

April, 1976

For More Details Circle {25) an Reply Card

www americanradiohistorv com

MASTER CART

For the modern stereo broad-
caster satisfied with noth'ng
less than the ultimate in per-
formance.

HOELIPAG

109 Gaither Drive - Mt. Laurel, NJ 08057
(609) 235-3511

Trademark
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Theres no
one system
forevery
communications

We turn on voice messages when
dependable voice communications
are critical. That's when David
Clark Company's Communications
Systems offer reliable solutions.

Because your communications
problems vary, so do our Intercom
Systems, modules and headsets.
We'll tailor a system to solve your
every voice message problem. Qur
compatible modules provide the
building blocks for custom inter-
com installations.

From missile sites to theaters,
large construction jobs to remote
oil drilling sites, TV studios to
shipyards, our Intercom Systems
help you hear while suppressing
ambient noise.

For more information, call or
write today.

from ""the quiet people’ at

Wil L‘Ia ke company

INCORPORATED
370 Frankiin 81 Worcester, Mass. 01604
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Chief Engineer Art Zeeck tunes up the new FM
transmitter, and the day is officially underway.
Throughout WRMS, there is a professional, yet personal
approach to broadcasting that is the hallmark of any
successful station,

town like Beardstown, program-
ming and technical improvements
do not go unnoticed for long be-
cause of the one-to-one relationship
between the station and the com-
munity, and that provides a real
incentive for the station to make
improvements whenever possible.
Large market residents often
think of small towns as places
where people grow up on farms and
then move to the big city leaving
the old home town to the dogs.
This is largely untrue of course.
Mrs. Conner’s folks. the Carls. are
proud to point out that their grand-
children are the seventh generation

‘brought up in the community.

Small towns with good transporta-
tion (Beardstown has river, raiiroad,
highway and air) are always attrac-
tive places for new industry and
just plain nice places 10 work.

Too many engineers and an-
nouncers turn away from small
markets because they can't see
beyond the bucks to where the
values lic. In this Bicentennial year,
we think it's particularly appropos
to take a second look at the small
business aspects of our broadcast
industry and the American spirit of
individualism that still abounds
there. O

and doing well.

How About Your Station

BE went to Beardstown to spend a day with a small
market station. Too often we think only of the giants.
At WRMS we found a successful station, a proud dedi-
cated staff and a reminder that small market is alive

www americanradiohistorv com
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SBE

(Continued from page 22)

program. {Gary Hartman, Chair-
man. WSYR. 1030 James Street,
Svrucuse. New York 13203, (315)
474-3911).

Chapter 26:; Chicago, lllinois

Chicago SBE members met Feb-
ruary 18 at WTTW, Channel 11.
First. Mr. Don Mesquita, of TFT,
gave a review of the new EBS Rules
and the equipment needed 1o
comply on April 15, He also showed
some of the manufacturing steps
necessary to ensure long life and
reliability of current electronic
equipment.

Mr. Larry Ocker, chief engineer
at Chicago’s PBS educational sta-
tion, WTTW, then invited everyone
to tour the facility and to enjoy the
refreshments. He spoke of the
changes that took place when the
production people wanted to con-
vert to stereo programming by
using a local FM station along with
WTTW. The audio fax had to be
extensively revamped both in the
studios and the VTR room. Audio
Design was chosen as the supplier
for the new stereo console, and
their representative, Bob Bloom,
was present to speak from the ven-
dor's point of view, on their design
concepts, and how WTTW's prob-
lem was solved. Mr. Al Skierkiewicz
and John Kennamer, ot the WTTW
staft, talked about the new concepts
from the maintenance and mixers’
position, and how the operational
aspects were handled. VTR excerpts
of some of the shows done with the
new setup were shown, utilizing the
big-screen projection unit. (Bob
Churchill, Chairman, SBE, 121 W.
Wacker Drive, Chicago. Illinois
60601, (312) 729-5215).

Chapter 32: Tucson, Arizona
Mr. Terry Lloyd from Time and
Frequency Technology, Inc., pre-
sented an informative program with
slides on the subject of EBS. He ex-
plained the interconnections and
operational procedures of EBS and
the manufacturing techniques
adopted by TFT for producing EBS
equipment, including 100% [.C.

{Continued on page 68)
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Send only
the best.

Thomson-CSF Laboratories Mark IV Image Enhancer is preferred
by most TV stations. Because it sharpens both vertical and hori-
zontal detail. And improves picture resolution as well as color
fidelity. The Mark IV, with unique “crispened-comb” filter, sepa-
rates chrominance from luminance, providing sharper contrasts
with more defined picture detail. Available for all monochrome and
color cameras. Now from Thomson-CSF Laboratories.

\

THOMSON-CSF LABORATORIES, INC.

37 Brownhouse Road, Stamford, Connecticut 06902
(203) 327-7700/ TWX (710) 474-3346

ES-300: Four digit incandescent display, one hundred minute timer (93.59) with six controls:

Count Up, Count Down, Min-Set, Sec-Set, Stop, Reset. $168.00
ES-301: Identical to ES-300 except with planar, gas discharge display. $185.00
ES-302: Equivalent to ES-301 plus fast-set lever wheel programing. $238.00
ES-400: Three digit ten minute timer (9:59) with Start, Stop, Reset. $ 98.00
ES-510: Four digit sixty minute timer (59:59) with Start, Stop, Reset. $125.00

ES-500: Six digit, twelve hour combination clock/timer with five controls: Start, Stop, Reset,
Fast Advance, Slow Advance. $150.00
STANDARD OPTIONS AVAILABLE: Kit; Slave; BCD Output; Remote

Connector; 6/ Remote Cable and Pushbutton Set; 220V A.C., 50Hz;

9% or 19” Front Panel 3%" high; 3 Wire Cord and Molded Plug.

Tenths of seconds are available on all timers except the ES-500.

Relay Contact Closure at Zero and/or Stop at Zero available on

ES-300, 301, and 302, Crystal Timebase available for ES-500.

Custom optlons and special orders available.

WRITE, WIRE OR CALL TODAY
5052 Centinela Avenue .

For More Details Circle (27) on Reply Card

PERFECT TIMING

Low Cost ESE Right On Timers

Inglewood, California 90302 . (213) 674-3021

for More Details Circle (28) on Reply Card 45
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omall Market Vopishon

What To Do Until The Doctor Comes

By Peter Burk/Chief Engineer, WQUA, Moline, lil.

Whenever the transmitter circuit
breaker makes a dull thud, it's
usually accompanied by another
dull thud...right in the engineer’s
stomach!

The transmitter has the nearly
singular ability to keep us off the
air for long periods of time. As a
result, we sometimes approach
transmitter problems differently
than we would other equipment.
Maybe it’s because the transmitter
is bigger than we are, physically.
While we can’t completely eliminate
transmitter troubles, we can sub-
stantially reduce them, and as a
fringe benefit, reduce the number
of bromos consumed by the en-
gineer.

Our patient, the transmitter,
needs a number of things to remain
healthy. First, a good physical fit-
ness program, including a good
diet, plenty of fresh air, and fre-
quent check-ups. Second, someone
to diagnose its minor ailments and
prescribe remedies before the prob-
lems become serious, and third, a

HIGH GRID CURRENT:
NO BIAS
EXCESSIVE RF DRIVE
LOW PLATE CURREMT

HIGH PLATE CURRENT:
LOSS OF Blas OR DRIVE
PLATE CIRCINT DETUNED

TUBE SOFT
INCREASED SCREEM VOLTAGE

LOW GRID CURRENT;
LOW DRIVE
LOW FILAMENT EMISSION
INCREASED PLATE CURRENT

LOW PLATE CURRENT:
LOW EMISSION
LOW SCHEEN VOLTAGE
EXCESSIVE BIAS

Figure 1 Typical symptoms
and possible causes.

well prepared trauma center to take
care of emergencies. Since we as
engineers don't usually have a fully
staffed transmitter medical center
to handle these functions, we have
to be prepared to handle all of
these elements ourselves.

Let's talk briefly about the first
requirement—a good physical fit-
ness program. Respiratory ailments
can be avoided by making sure that
the transmitter gets plenty of fresh
air. While a jog around the antenna
farm each morning might seem
appropriate, a more practical solu-
tion is to make sure that air flow
through the transmitter is adequate.
Make sure that cooling intakes are
not restricted and that the exhaust
air duct runs straight from the
transmitter where possible. Exhaust
fans should be provided with an
interlock so that failure will not be
allowed to cause potentially disas-
terous heat buildup in the trans-
mitter. A manometer installed
across the air filter will allow you to
monitor the condition of the filter.

Check Now....
Avoid Problemis Later

Next on our physical fitness pro-
gram is a healthy diet. Feeding the
transmitter nice clean AC will
reduce gastro-intestinal problems,
both for the transmitter and for the
engineer. If you use three-phase
power, insist that the power com-
pany provide you with closed delta
or wye connections...never open
delta! Each leg on any power feed
should be fitted with surge protec-
tors. Lightning is definitely toxic to
your transmitter's body.

Your regular transmitter check-
ups will help you spot problems
before they become serious. Keep
accurate records on all of the trans-
mitter’s vital signs, including a fre-
quent calculation of efficiency. A
good barometer of tube aging is the
amount of drive necessary to main-
tain output. Monitor final filament

WWW.americanradiohistorv.com

voltage and maintain slightly below
manufacturer's ratings for as long
as possible to extend the life of the
tube.

Make your proof of performance
work for you. The performance of a
properly maintained transmitter will
not deteriorate from one year to the
next. Any drop in performance
should be investigated, even if the
numbers still meet FCC specs.

Monitors are as succeptable to
failure as any other piece of elec-
tronic equipment. Since we depend
on them to know what our trans.
mitter is doing, they should be
returned to the factory every couple
of years for recalibration.

There are some areas where over-
maintaining does more harm than
good. Tube rotation, for instance,
probably does more to reduce
socket life than it does to increase
tube life.

Troubleshooting
The Transmitter

Our second area of concern, the
area we'll devote the most attention
to here, is troubleshooting. Before
we can put the transmitter “under
the knife”, we certainly have to
know where to make the incision.
Fortunately, exploratory surgery is
usually not too painful, and the
fatality rate is next to nothing.
Developing a good, logical ap-
proach to solving transmitter prob-
lems will save many hours of lost
air time.

Approach each problem with the
attitude that the transmitter was
healthy once before and it'll be
healthy again. You can be almost
certain that the problem is a faulty
component. Don’t pick a time when
the transmitter is down to design a
new version of the circuit that's
causing trouble. Get it working the
way it was designed to work first.
Remember, if it worked once, it'll
work again.

The first problem is to define the

BROADCAST ENGINEERING
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Fig. 2 A method of checking a modulation

This article is based on a paper pre-
sented last month at an engineering ses-
sion during the NAB annual convention
in Chicago. BE wishes to thank the NAB
and Peter Burk for their interest in serv-
ing the needs of small market radio.

BE extends an invitation to all size sta-
tions to submit material that will help
further the professionalism of the broad-
cast industry,

About the Author

transformer for shorted turns.

I TEST

0-500uA
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Fig. 4 Latching relay for

troubleshooting intermittents.

COURTESY OF RCA

Fig. 3 Circuit for checking high
voltage diode stacks.

problem. How often have you gone
digging into the box not knowing
what you were really looking for?
The meters on the transmitter were
put there for just that purpose.
They give you a chance to diagnose
the problem before you open the
doors on the transmitter. In order
to effectively use these tools, you'll
have to know what the normal
indications are. If you haven't
already done so, make a card that
you can post right by the trans-
mitter that has all of the para-
meters listed. Then you can in-
stantly spot anything unusual. In
fact, logging the lower stage para-
meters daily is not a bad idea. This
will let you spot trends that indicate
an impending disaster.

When you do spot something un-
usual, apply a little basic theory to
determine the probable cause (Fig.

April, 1976
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1). For example, a change in grid
drive indicates a problem in a lower
stage or possibly a bias problem in
the indicated stage. If the drive to
the buffer or driver falls off slowly
over a period of time, better think
about tube replacement. Of course,
lack of drive doesn’t always mean
low emission. The interstage tuning
should be checked.

If the tuning capacitor doesn’t
seem to have much effect, you
might have a few turns shorted in
the coil. One thing to be cautious
of here; most tuning capacitors will
rotate continuously. If something in
the coupling network is off reson-
ance, you may see a fairly normal
peak in drive to the next stage at
the point where the capacitor is at
minimum or maximum capacitance,
even though you’re far from reson-
ance. To eliminate this false indica-

www americanradiohistorv com
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Fig. 5 Power failure detector for
remote transmitter sites.

tion, put a mark on the front panel
that coincides with the point where
the capacitor is fully meshed, If
apparent resonance is achieved at
this point, or 180 degrees from it,
suspect a problem in the coupling
network.

An increase in oscillator plate
current indicates that possibly the
stage is not oscillating. A simple
tool for making a quick check here
is a transistor radio. You should be
able to follow the signal from the
oscillator, through the buffer, and
into the driver.

If the transmitter won't stay on,
it's a little harder to make the
meters tell you anything. You still
don’t have to shoot randomly into
the dark, however. Use a logical
approach to isolate the stage that’s
causing the breaker to trip. Usually
the first step is to remove the load
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Fig. 6 Buck/boost transformer for adjusting
voltage. Polarity of transformer determines

increase or decrease.

from the supply. Exercise care so
you won't create further problems,
though. Running a tetrode or
pentode with screen veltage and no
plate voltage is a good way to
destroy the tube. Once you've con-
firmed that the supply itself is
okay, disconnect each segment of

the load until the breaker will stay

~in. Then you can make DC checks
to guide you to the troubie.

A Plan Of Attack

Unfortunately, not all component
failures are as simple as dead
shorts or complete open circuits. As
an example, modulation trans-
formers will occasionally develop a
short across just a few turns. Here's
a simple way to check the trans-
former using parts that you have on
hand at the transmitter. Connect a

tower lamp across each side of the
primary to provide a load and
connect 110 volt AC to the second-
ary. Measure the voltage across
each lamp; they should be within
ten percent of each other (Fig. 2).

If you have narrowed your prob-
lem down te a power supply, use
the same logical approach to find
the detective component. Break the
supply into three parts: trans-
former. rectitier, and filter. Divide
the faulty area into still smaller
units until you find the defective
component.

Don’t allow yourself to rationalize
that a component is probably okay
just because it’s located in a spot
that’s hard to reach. This sounds
very basic, but for some reason,
when we're under pressure, we fre-
quently throw basic logic out the

Fig. 7 Emergency 3-phase half-wave rectifier.
Voltage will be approximately 50% of normal.

window and end up taking three
times as long to find the problem,
trying to take shortcuts. I cannot
over-emphasize the time tested,
sure-fire approach of dividing the
circuit into progressively smaller
units until the defective component
surrenders,

Rectifying
The Problem

If your transmitter uses encapsu-
lated diode stacks. remember that
you can't check them for opens
with an chmmeter. More often than
not. however, a stack will short and
that you can readily check with the
ohmmeter.

If you want to keep a better
watch on the condition of encapsu-
lated rectifiers, measure the voltage
drop acress a brand new stack.

www americanradiohistorv com
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Then you can go back any time and
read the drop across the ones in the
transmitter. If the drop is lower,
one or more of the diodes in the
stack has shorted.

If your transmitter uses high
voltage stacks made up of many
individual diodes, it's not a bad
idea to check them once in a while.
Sometimes a few diodes in the
stack will short, leaving the stack
operational, but subject to prema-
ture failure. Figure 3 shows a
simple circuit that can be used to
check each diode without taking the
stack apart. If the cell under test is
shorted (or connected with reverse
polarity) the meter will read full
scale. When the switch is pressed, a
good cell will read about 100
microamps. Anything above this
indicates a degraded cell. With the
connections reversed, anything
under full scale indicates poor
forward conduction or an open cell,
If you don’t have a spare stack on
hand, a small investment in a
handful of diodes would be a good
idea. Don't forget to keep some
appropriate value bypass caps and
equalizing resistors on hand, too. If
you find yourself rebuilding a stack
in the middle of the night, having
fresh components with nice, long
leads will speed the task along con-
siderably.

One solution for mercury vapor
rectifier problems is to replace
them with solid state units. In addi-
tion to improved life and freedom
from arcbacks, you have eliminated
the rectifier filament transformer—
just another source of “'ooze” in an
older transmitter. If you're still
using mercury vapors, have a spare
set all cooked in and stored verti-
cally, ready to install. That initial
30 minute ionization period seems
like hours if the transmitter is off
the air.

For some reason, most engineers
treat meters as if they were sacred
cows. They are just another com-
ponent in a transmitter and subject
to the same failures as any other
component. Let's look at several
ways we can confirm that those
wagging needles are telling the
truth.,
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Most transmitters have sample
voltages brought out for use with
remote control systems. The sample
is generally taken from the same
point as the local meter, but scaled
down to something under five volts.
If you measure the voltage at this
point with a good VOM, you can
compute the ratio between the
VOM and the local transmitter
meter. If you later suspect the plate
voltmeter, just check the remote
sample point with the same VOM

and you'll know for sure.

You can check an RF ammeter
by putting another meter in series
with it. If the readings aren’t within
four percent of each other, at least
one of them is in error.

Next Month

Next month we’ll continue this
discussion with deeper search into
the circuitry and how to put a hex
on Murphy's Law.

allnew automation system from SIHIE

it's here! The all-new DP-2.
Microprocessor controlled, it offers
more custom features than any other
unit available today. .. features such
as 8,000 event capacity; built-in
external function control; automatic
record of network; automatic
transmitter logging option; mag
tape, paper tape and solid state
storage facilities; interfacing to
business computers; sub-routines
in any size; video readouts and
programming; and up to forty audio
channels,

P e
3 ]
|

Systems Marketing Corporation

The DP-2 is available in low-boy
console with desk as shown or in
standard racks. It's versatile and
inexpensive ...and it's from the
people who invented computer
assisted broadcasting—SMC. It's
loaded with features that will "hype"
your station's air sound and profits.

Get allthe facts on the new DP-2
system for yourself. Return the
attached coupon today for more
information,

(1]

have your Representative call me.

| want to know more about DP-2.
Send complete information and

-

1005 W. Washington Street Name
Bloomington, lllinois 61701
309-829-6373 Station
Bmmt amm' Address
Ouh mﬁ, ﬂum\zsc
Zip Phone (area code)
75-105

For More Details Circle (29) on Reply Card
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Television

It is not uncommeon for someone
to return to the U.S. trom a trip
abroad and remark, “Their tele-
vision pictures seemed sharper and
clearer than ours. and their sound
seecmed better than what I'm used
to over here.”

The question of whether the U.S.
is “'stuck’” with an infetior technical
system of television by today's
world standards is a legitimate one,
since it is well known that histori-
cally we got into the television
business rather early. It fact, it was
in 1941 that the National Television
System Committee (NTSC) recom-
mended the standards for U.S. tele-
vision to the FCC. This was only
two years atter U.S. television was
publically “unveiled'’ at the World’s
Fair. Since that time, there have
been some very significant break-
throughs in TV technology—break-
throughs that have subsequently
been available for incorporation in
TV systems adopted by other
cotintries.

From the standpoint of the
number of countries in the world
using the various TV systems, the
U.S.-NTSC system could actually
be considered a "minority system.”
The majority of countries are on
some type of 625 line system.

World Television Systems

Although there are actually 14
separate technical approaches to
broadcast television used in the
world, just a few systems serve the
vast majority of countries. The
basic differences in the systems lie
in the number of lines. the channel

Technically
Inferior?

By Ron Whittaker

]
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width (RF bandwidth), the type of
modulation used for audio and
video and the approach to handling
color information.

The number of lines ranges from
405 used in the United Kingdom
for their black and white broad-
casts, to 819 lines used by one TV
service in France. The channel
width ranges from S to 14 MHz.
Audio is FM in most systems. (AM
television audio is generally asso-
ciated with national systems that
are being phased out, but France is
a major exception here.) Both posi-
tive and negative modulation of
video are used, but like the U.S.,
most national systems use negative
modulation. Three approaches to
handling color information are used
—the U.S.-NTSC, the German
Phase Alternate Line (PAL) system
and the French Séquential Couleur
A Mémoire (SECAM) system.

The U.S. system of 525 lines, 30
frames per second (60 fields) is
shared by Canada, Mexico, Latin
America. Japan, Peru, Panama, the
Phillipines. Puerto Rico and South
America.

Most of the rest of the world is
on the 625 line, 25 frame system.
Whereas the U.S. system uses a
combined audio and video band-
width of 6 MHz, the 625 system
uses both a 7 and 8 MHz band-
width, depending upon the country.
France's 819 line system, with a
bandwidth of 14 MHz, is capable of
very high resolution. but its incom-
patibility with the rest of Europe
has presented such a problem that
it is being replaced by the 625 line

wWwWWwW.americanradiohistorv.com

What do you mean 525 lines?
| can only count 480!

European standard. (Both of
France's systems use amplitude
modulated sound.)

The Communist countries almost
all use the 625 line system with a 8
MHz bandwidth, The 405 line sys-
tem used in the United Kingdom
tfor black and white broadcasting, is
phasing itself out with the growth
of color there, which is broadcast
by the 625 line, 8 MHz system.
Although it might be nice to
assume that a country's TV stand-
ards were based purely on technical
needs and quality considerations, in
actual fact, political considerations
have been a major factor with many
countries.

Two basic systems have emerged
as major world systems—the 525
line. 60 field system of NTSC, and
the 625 line. SO field system using
one of the PAL approaches to
color. These are the two systems
most often compared.

525 Lines Vs. 625 Lines

Against one of the newer 625 line
systems, it would appear that the
United States is coming off “second
best” in TV picture quality because
of the tewer scanning lines and the
narrower bandwidth (6 MHz vs. 8
MHz). Studies, in fact, indicate
that, under many conditions, the
625 line approach, in general, pro-
duces pictures with more apparent
detail. However, comparisons are
extremely difficult because of a
profusion of complicating factors
all along the line. Studies on TV
picture sharpness comparisons go
back over ten years, and the proce-

BROADCAST ENGINEERING
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Old-New
Reel Time
Recorder

Telex/Magnecord series 1400
broadcast quality recorder/re-
producer. An old name that spells
reliability. A new design for to-
day’s state of the art.

¢ The Old. Telex/Magnecord
products are still made. in the
USA so parts and service are
always available. The series 1400
is still built on a solid die cast
aluminum main frame for reli-
able operation around the
clock. It’s still available

in full, half

and

quarter track configurations, has
fail safe differential brakes and
accepts 8% inch reels. It also still
comes with three motors—but
then, that's touching on the new.
e The New. A brushless d.c. servo
drive with a crystal oscillator con-
trol reference so accurate it vir-
tually eliminates program timing
errors. New, three speeds: 3% -
7% - 15ips. New catenary head
block for straight tape loading,
the convenience of one hand
cueing and the bi-level illumina-
tion of push button controls.
New DTL logic controls
eliminate EMI and

provide fast,

spill

proof tape handling gentle
enough for half mil tape. And
new electronics, clean to 60 dB
S/N at all speeds.

® If you're looking for a real ime,
reel recorder with old name reli-
ability but designed for today’s
demands, you'll find it in the
Telex/Magnecord series 1400.
For complete infor-

mation please

write:

PROOUCTS DF SOUND RESEARCH

TELEX

COMMUNICATIONS. INC
9600 ALDRICH AVE. SO. * MINNEAPOLIS, MINN. 55420 U S.A.

Europe: 22, rue de la Legion-d'Honneur, 93200 St. Denis, France
Canada: Telak Electronics. Ltd.. Scarborough, Ontario
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dures which have been developed
for controlling variables and trying
to objectively evaluate an essenti-
ally subjective thing like picture
sharpness have become incredibly
complex. (Are you most atfected by
vertical resolution or horizontal
resolution? What is the relative
amount of image blur of the 25
frame and the 30 frame systems
when it comes to a moving subject?
What about color sharpness versus
luminance sharpness? What about
the system's ability to handle con-
trast and a thing called “modula-

tion transfer function?”" What view-
ing distance are you considering?...
etc., ete.)

“Copping out’ of a discussion of
all these (important) issues and
dropping down somewhere near the
“bottom line.”” it can be stated
that repeated subjective compari-
sons of the two systems rather con-
sistently point to a slight superiority
in the 625 line system for reproduc-
ing image details.

[t must be kept in mind at the
same time, however, that a “‘price"”

You Have a Right
To Expect More from Scullys
Family of Recorders.

And look what you get with Scully’s
280B/284B series. One to four
tracks. Plus these important features:

e Optional DC capstan servo

e Motion direction sensing logic

e [nnovative low-noise electronics
e Functionally illuminated controls
e Optional 14" reel capability

e Reproduce-only version (285B)

e Variable speed accessory with
L.EE.D. speed read-out

For multi-channel application, Scully
has the 284B-8, one inch 8-track
master recorder with DC servo and
14" reels. You'll solve a lot of
recording problems at once with the
versatile Scully family.

Sales, service and replacement parts
are available from over 200 world-
wide distributors.

Get the facts.Write, Telex or phone:

®Scully| Metrotech

Division of Dictaphone

475 Ellis Street

Mountain View, California 94043
{(415) 968-8389 TLX 34-5524

ks of Dictaphone C

Scully and Mettoirch are Rye New York

For More Details Circle (64) on Reply Card
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is paid for this slight but significant
increase in picture resolution. The
extra one or two megahertz of RF
bandwidth means that fewer sta-
tions could be accommodated in an
existing television spectrum space.
For countries with a limited num-
ber of TV stations on the air,
this is not a problem, but with
countries such as the U.S. or Japan
this compromisé of bandwidth for
stations would be significant. Also,
as the number of lines goes up, the
complexity of the associated elec-
tronics increases.

All things being equal. a 625 line
TV system will be able to resolve
(horizontal resolution) about 100
more lines than a 525 line system.
As will be explained later, a great
many things get in the way of con-
sistently experiencing this greater
resolution capability, however—at
least from the standpoint of a home
viewer,

But. for a moment, continuing
the 525-625 comparison, it might
be helptul to refer to a study in
Raymond Wilmotte's analysis in
“Technological Boundaries of Tele-
vision." distributed by the National
Technical Intormation Service of
the U.S. Department of Commerce.
In a simulated comparison of a 525
and 625 line system at a distance of
about three feet from a 20 inch
wide TV monitor, subjects rated a
S25 line picture as ‘‘poor’’ in
sharpness and a 625 line picture as
“fair.”” As viewing distance in-
creased, however. the difference in
relative perceived sharpness was re-
duced. At a distance of about 6 feet
both systems were judged as
*good,” although the 625 line sys-
tem was still recognized as being
superior. At 12 feet the difference
between the two systems was pet-
ceived as being even less significant,
but subjects still gave the image
sharpness of the 625 line system a
slightly better rating.

Practical Quality Comparisons

Comparisons which take place
under conditions that are more
“laboratory” than “home" leave
out some very basic intervening
variables. Once you trace what
happens to TV picture quality on a
set owned by '"Mr. Average Ameri-
can,” some really depressing things
become apparent. And here is
where the quality of the U.S.

(Continued on page 57)
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U.S. Color

(Continued trom page 52)

system until rather recently really
took a back scat.

The weakest link in the whole
TV quality chain i1s the home re-
ceiver. For starters, many consumer

sets do not even take advantage of

the tull video bandwidth resolution
broadcast by U.S. television sta-
tions. The reason mostly comes
down to cost-cutting considerations.

The same, of course, can be said
ot the quality of audio associated
with a typical home receiver. Al-
though the FM audio signal may
meet FCC standards and be *flat™
from S0 to 15.000 Hz when it is
broadeast. by the time it is filtered
through a low-grade TV audio sec-
tion and a four-inch speaker. the
resulting quality leaves a great deal
to be desired.

Unfortunately. it scems that most
TV set owners are only concerned
about TV audio when it is not
there! And. understandably, manu-
facturers are not willing to put
themselves at a price disadvantage
by upgrading audio sections if the
typical buyer cannot recognize or
appreciate the ditference, or—and
here is another aspect of the prob-
lem—il" a great percent of the pro-
gramming contains a rather re-
stricted audio quality to start with
(due to old optical fitm 1tracks.
poor network relay quality. etc.)

Since audio fidelity is generally
not stressed in U.S. television pro-
ductions, hooking your hi-fi system
up to an early (rcelatively pure} sec-
tion of your set’s audio system may
provide you with audio information
that you may subseqguently decide is
better oft being “lost™ in a poor
audio system. (Why is it that com-
bination hi-fi and TV systems
typically don’t route the TV sound
through the full-range amplifier
and speakers?)

NTSC Vs. PAL

As originally proposed. the PAL
system of color was seen as an
improvement in the NTSC system,
and not as a completely new
approach. The basic idea is to
correct for hue error in TV pictures
(resulting from phase distortion) by
a phase error compensation method
ot switching alternate scanning
lines through a shift of 180 degrees.
In eftect. a NTSC color signal is
{Continued on page 59)
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THE WILKINSON

AM2500B 2.5 KW
AM BROADCAST
TRANSMITTER

FEATURES

Solid State Modulator Driver

Solid State Exciter

Only One Tube Type - (4) 4-1000A
Variable Vacuum Capacitor Tuning
Motorized Variable Capacitor Loading
Low Distortion, High Level Modulation
Accessible Drawer Construction

Solid State Timing Circuits

Self-Testing Silicon Power Supplies
Automatic Recycle

Simplified PA Tuning - Only two controls
Double Duty Plate & Modulation
Transformers

Pretuned at Customer’s Frequency

Power Cutback (optional)

Designed for Remote Control

Ample, Roomy Cabinet for Ease of Service
Completely Metered

Uses Standard Parts with Original

Maker Numbers

WIEKINSON

ELECTRONICS, INC.

701 CHESTNUT ST. TRAINER, PA. 19013
TELEPHONE (215) 4975100
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The National Association of Broadcasters bas an-
nounced the election of 18 prominent broadcasters
trom throughout the nation as members of its Board
of Directors. .

Elected to the Radio Board were:

District 2—{(New Jersey and New York) William
O'Shaughnessy, president, WVOX AM-FM, New
Rochelle, N7Y. o

District 4—{(North Carolina, South Carolina and
Virginia) Carl V. Venters, Jr., president and general
manager, WPTE/WQDR, Raleigh, N.C.

District 6—(Arkansas, Louisiana, Mississippi and
Tennessee). Len Hensel, vice president and general
manager, WSM AM-FM, Nashville, Tenn.

District 8—(Indiana and Michigan). John R.
Anderson, president and general manager, WCCW
AM.FM, Traverse City, Mich.

District 10—(lowa, Missouri and Nebraska). R.
M. McKune, president and general manager,
KTTR/KZNN, Rolla, Mo. -

District 12—(Kansas and Oklahoma). Pat Mur-
phy. vice president and general manager, KCRC
AM-FM, Enid, Okla.

District 14—{Colorado, ldaho, Montana, New
Mexico, Utah and Wyoming). Wayne Cornils, presi-
dent and general manager, KFXD AM-FM, Nampa,
lda.

District 16—{(Arizona and Southern California).
Jack Willis, vice president and general manager,
KHEP AM-FM, Phoenix, Ariz.

Class “A" (markets of 500,000 population or
more). David G. Scribner, president, Doubleday
Broadcasting, KHOW AM-FM, Denver, Colo.

Class '*B" (markets with populations between
100,000 and 500,000). Herbert W. Hobler, president,
WHWH/WPST, Princeton-Trenton, N.J.

Class '“C” (markets with populations between
15,000 and 100,000). Dick Painter, general manager,
KYSM AM-FM, Mankato, Minn.

Class "'D'" (markets with populations below
15,000). Jack S. Younts, president and general
manager, WEEB, Southern Pines, N.C.

(Thirteen Radio Board directors—nine from odd-
numbered districts and four at-large—have another
year to serve. The remaining five directors are
appointed to represent national radio networks.)

Results of the Radio Board election were certified
by a three-member committee made up of Gordon
Peil, WKYS(FM), Washington, D.C., chairman, and
Bruce Houston, WEAM, Falls Church, Va., and
Charles Macatee, WMAL, Washington.

Business-Industry

Since last month’s column, we’ve received word of
more changes within the broadcasting community.
...For instance, at Television Research International,

(Continued on page 60)
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U.S. Color Teletunken was quoted as saving added circuits 10 U.S. receivers to
that the NTSC solution to televising  help stabilize color balance, the
color “certainly belongs 1o the out- NTSC color svstem was rather
standing phyvsical and technical ivagile and unstable. PAL and

(Continued from page 57)

transmitted in one line and a  masterpieces of the century.” SECAM were both considered to
“mirror image” of the signal in the However. until recent develop-  represent superior broadeast techni-
next line. The eve then averages the  ments resulted in the addition of ntinued on page 63)

two lines and perceives the separate
lines as combined (averaged) color
information. Unwanted phase shifts WRAP IT
caused by VTR problems, multi-
path reeeption or  whatever  then . TO GO
altect the two opposite signals so T: )
that the errors L_‘unccl |..‘1l€h 01h'cr. ' Microphone cable, coaxial
The net eftect is a picture with cable, power cable. Wrap 'em
extreme chroma stability. The pro- on Hannay reels to go wherever
cess requires high speed clectronic your mobile eguipment must
switching circuitry, which increases go. Hannay reels make cable
the cost of receivers about four per- handling faster, easier and
cent. safer to help you set up sooner

This super-simplified explanation and stow the Cf:!ble quickly
does not really do justice to the wher the show is over. Choose
basic PAL process. And there are th.e reels you need from a
actually three forms of PAL cur- wide range of standard and

' , ' custom models. Send for

rently in use. Some of the newer

i i 0 complete information on Hannay
versions have a color signal that is il worlBToadEaR entl
totally stable and durable under ex

tremely  adverse reproduction and HANNAY
transmission conditions. n E I s

But cven the Germans who de-
\'CIODC(I PAL have great l'l."spCCl CLIFFORD B HAMNAY & SOM. INC., WESTERALO, NEW YORK 12183
for the NTSC idea. Walter Brueh ot For More Details Circle (36) on Reply Card

STEREO

with a full range of high reliability

»Scully AMPEX gl_z}ryc_gi
Tv TRANSLATORS FLUTTER BAR NON POPPING GATE FORIOLDERIMDOECS:
RECONDITIONING SPRING MODIFICATION

CAPS W/GUIDES
REFLACEMENT HEADS

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED

TV TRANSM'TTERS ORIGINAL EQUIPMENT SPECS.

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

TV AMPL'F'ERS 36 HOUR SERVICE — LOANERS AVAILABLE

INSTALL YOURSELF. Buy MMI| heads with com-
plete written and pictorial i1structions.

' scrogyre mreAroLs | paf [vaGhETICS ric]

Imoustrries imnc N ¥

21 Commerce Drive <« Montgomeryville, Pa. 18936
{215) 368-2600 TWX 510-661-7265

For More Details Circle (50) on Reply Card For More Details Circle (51) on Reply Card
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OUT OF SYNC

AGAIN!

Not with -
VACC’s model 100

Introducing: VACc's NEW Model 100 NTSC
Color Sync Generator

You know that horrible feeling. . . .when
your master sync generator has drifted out of
spec. . . .or has just failed.

You'll never have to live thru that again if
you have a VACc model 100 as a spare.
NTSC stability is guaranteed to be 10 Hz of
3.5679545 Mhz over a SIX MONTH DURA-
TION. Unique MOS/LSI technology improves
reliability by drastically reducing compo-
nents. All outputs (H & V drive, composite
blanking & sync, burst-flag, and subcarrier)
are digitally controllied to eliminate drift from
temperature and aging.

There's only one NTSC color sync generator
that has that kind of long-term stability which
retails for $700; it's the new VACc¢ model
100. Nothing else even comes close. There's
more we can tell. Circle the bingo card and
mail today, or call (303)-667-3301.

Video Aids Corporation of Colorado

Manufacturer’s of:
Editor-programmers
Party-Lines

Gen-Lock Sync Gen's.
Cross-pulse Gen'’s.
Burst-Phase Meters
De-Mod & Monitor Kits

)

VIDEO AIDS corporation of colorado
112 West 4th Street, Loveland, Colorado 80537
phone {303) 667-3301
For More Details Circle {38) on Reply Card

k(vapor seal).

People

{Continued from page 58)

Inc., Harold C. Blakeslee assumes his company's
presidency....A background in radio and broadcast-
ing has resulted in Edward M. Corse being
appointed staff engineer at LPB Inc.

The newly formed Beaucraft Division of UMC
Electronics has chosen Charles E. Collett as its
manager of sales and marketing while Cindy Guzzo
fills a similar position of marketing manager at
Pacific Recorders and Engineering Corporation.

Bill Kneedler has recently received word of his
appointment to general manager of Unimedia....
Several states away in Omaha, Nebraska, McMartin
Industries has given the responsibility of central
sales manager to Tom S. Butler.

An election at Conrac Corporation resulted in
Frederick S. Wonham being chosen their board
director....Videodetics of Anaheim, California, an-
nounces that Ron Coleman has joined the company
as national marketing manager with special empha-
sis on Learning Resources Products....And in this
same area, the new director of marketing at CCA
Electronics is A. W, (Bill) Trueman.

The Federal Communications Commission has
seen some changes in personnel recently as Arthur
Bernstone, chief of the Rules and Standards
Division, retired and Alan R. McKie. assumed the
job of deputy executive director.

VERY
LOW COST

ECONOMIC: These plastic
cases are cheaper than
wood crates when the costis
amortized. Prices start at

$30.49 ea.

INDESTRUCTIBLE: Made of high-density polyethylene giving
very high impact resistance.

PROTECTIVE: Custom foam cushioning is available for your
delicate equipment.

SUPER TOUGH: They with- I
stand 100 trips by air and THERMODYNE

meet Air Transport Assn.
Specification 300-CAT-1. ~ INTERNATIONAL
[ |

VARIETY: 56 standard sizes LT D.
THREE GRADES: 1) rain- 12600 YUKON AVE |I
For More Details Circle (39) on Reply Card
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i HAWTHORNE
tight 2) air-tight 3) military  CALIFORNIA 90250
(213)679-0411
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WEW PRODUGTS

High Performance
TBC

Consolidated Video Systems, Inc.
has introduced the CVS 520 high
performance digital time base cor-
rector. The CVS 520 is designed to
handle segmented (Quads, IVC
9000, etc.) and non-segmented (He-
lical, U-Matic, etc.) video signals
principally for broadcast and other
high level studio systems. The CVS
520 utilizes a 9 bit, 4 times
subcarrier, PCM digital sampling
technique.

Specifications include: Signal-to-
noise greater than 60 dB; Differen-
tial phase less than 2°; Differential
gain less than 2%.

The CVS 520 standard features
include: Line by line velocity cor-
rection in all color modes; Auto-
matic direct/heterodyne color
switching; Video level meter; Built-
in drop-out compensator; Built-in
adjustable proc amp; Front panel
primary and secondary controls;
and the active video portion of the
last 8 lines of vertical blanking may
be individually selected to pass vit,
vir, and other test signals.

For Mare Details Circle (82) on Reply Card

Framestore
Synchronizer
A new Digital Framestore Syn-
chronizer (DFS-3000) has just been
announced by MCI (Micro Consul-
tants. Inc.), national distributor of
the product. Manufactured by
Quantel, Ltd. of Caterham, Eng-
land. the DFS-3000 is capable of
storing 2 complete fields of video.
The unit is capable of synchroniz-
ing any video source including VTR
inputs. The source may be local or
remote, fed by line or satellite.

For More Details Circle (65) on Reply Card

Digital
Clocks/Timers

Pacific Recorders and Engineer-
ing announces the new Digitimer 11
family of clocks. Two standard
master clocks, the DT-2M (reads in
minutes and seconds) and the
DT-2T (reads in minutes, seconds
and tenths) have four pushbuttons
on the front panel that control
(Continued on page 62}
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Get

27 Handles
on Your EQ

27 precise vertical equalizer controls on the Model 527-A front
panel show graphically the 40 Hz to 16 kHz equalization you
introduce to create the sound you want. Each of the 527-A’s
precision equalizers is centered on a standard ISO 1/3 octave
frequency, providing the engineer/producer with a creative tool
which gives him total command of the entire audio spectrum for
contouring or correction. The versatile 527-A also doubles as a
“room equalizer” for correcting deficiencies in monitor or sound
system response, using the controls as attenuators for
system peaks.

Whether your interest is live performance ampli-
fication, live recording, re-recording, mastering,
or breadcast production, the 527-A
is an indispensable creative tool,

So, get a handle on your EQ
problems. Get a 527-A
from your UREI
dealer.

11922 Vvalerio Street
No. Hollywood, California 91605 (213) 764-1500

Exclusive export agent: Gotham Export Corporation, New York ) \

For More Details Circle (40) on Reply Card
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remote pickup broadcast systems

up broadcast band, the B-1100T FM transmitter, combined with the TBM-1100R&
FM receiver, affords today's broadcaster the highest-quality program relay

} system he can buy. On-the-spot originations, ranging from symphony music

! to emergency news-break coverage, puts the broadcaster “where it's at” ...

) quickly, economically and reliably.

TBM-1100R FM Receiver

MECMartin.

4500 South 76th Street - Omaha, Nebraska 68127 - (402) 331-2000 - telex 048-485
For More Details Circle (41) on Reply Card

MODEL 7200

k

chroma
eyer

Produces chroma-keyed output from two encoded video inputs
Comb Filter

Zero chroma delay
Sync adding capability for non-composite inputs
Remote control panel includes vertical-interval key on/off switch

DYHASCIENCES <=2 erocuct=

Township Line Road, Blue Bell, PA, 19422
A SUBSIDIARY OF W.‘ﬂ.t.'@_l!e,-: Tel.: {215) 643-0250 / Telex: 84-6358
For More Details Circle (42) on Reply Card
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timing functions.

Both master clocks have com-
plete remote control capability and
up to ten master clocks can be
paralled. Each clock can drive as
many as ten DT-2S8 slave units
(DT-2S reads minutes and seconds)
placed up to fifty feet away.

The unique member of the
Digitimer family is the DT-2C. A
digital timer with a clock face. The
DT-2C reads in minutes and sec-
onds. digitally, in the center of a
simulated clock face. Replacing the
sweep hand on the clock face are
60 illuminated LED’s. As the
seconds tick off, so do the LED's
allowing the viewer to see how
many seconds have elapsed. This
illuminated sweep second hand pro-
vides a unique, yet functional way
to give talent a visual idea of time.
The DT-2C can be used as a single
timer. or can be used as a slave
from either the DT-2T or DT-2M.

For More Details Circle (66) on Reply Card

Edit Decision
Lister
Time Tech Corp. announces the
low-cost answer to the problem of

NOTHING TO
BURN CUT!

9

“SOLID STATE
RECTIFIER TUBES

Replace vacuum and gas rectifiers
with filamentless, dependable EDI
SOLID-TUBE® silicon solid-state
rectifiers for all these advantages:
No filament or transformer. Greater
reliability. Constant output. Long
life. No warm up. No heat. Proved
in use. Meets or exceeds tube
ratings. Lower cost. Full range of
replacements.

Write for a complete list of equiva-
lent tube types, general informa-
tion, and costs. Application advice
also available.

® SEND TODAY

I electronic
devices ch

21 GRAY QAKS AVE.. YONKERS, N.Y. 10710
\ (914) 965-4400. TWX 710 560-0021

For More Details Circle (80) on Reply Card
BROADCAST ENGINEERING


www.americanradiohistory.com

TR R s

»U.S.”Color

(Continued from page 59)

ques, even though they resulted in
some loss of vertical resolution. The
latest NTSC receiver technology
now makes possible color stability
which definitely rivals the best of
the PAL systems.

Quality and the U.S. Consumer

The television system in the
United States is highly responsive
to the preferences of consumers,
probably more so than in any other
country. As a greater awareness
develops for uncompromising audio
and video quality in television, the
industry will undoubtedly respond.
But a television viewer who is not
motivated (or does not know en-
‘ough) to adjust the contrast or color
balance on his set to bring into the
general ballpark of NTSC inten-
tions, is not going to lead a cam-
paign to upgrade technical quality.
(How many homes of non-broadcast
friends have you visited where you
were just itching to get up and fix a
badly adjusted TV set?} For many
people, television is still some sort
of an enigma.

The writer has an aunt (with a
master's degree) who has lived in a
particular area for several years and
only recently found out the U’ on
her VHF dial can be used to get
three UHF stations in her area. She
had just always assumed that these
stations weren't available for some
reason. She even had been watching
several VHF stations in mono-
chrome because she did not under-
stand the mysteries of the fine
tuning knob. For such people the
new automatic frequency and
chroma circuitry will make all the
difference in the world (once they
buy new sets).

U.S. broadcasting, being in a
competitive commercial environ-

(Continued on page 67)

Products
(Continued from page 62)

having to hand-write all of the
pertinent information for each edit
decision during a pre-edit preview
session. The editor can concentrate
on the material and not be dis-
tracted by manually writing
SMPTE time, type of edit (Audio/
Video), Reel Number of the source
material and whether the edit point
is a Start or Stop.

April, 1976

The Model 9510 Edit Decision
Lister records all of this infor-
mation automatically when an edit
point is selected ‘‘on the fly” and
neatly formats the list on a stand-
ard ASR-33 teletype. A tape re-
corder remote keyboard on the
control panel of the unit allows
control of the previewed material

For More Details Circle (69) on Reply Card

Limiter, Bridging
Amplitiers
ITI Electronics, Inc. is now
making available to broadcasters,
two amplifiers which are useful in

the control and monitoring of audio
signals. These amplifiers have
gained a good reputation for re-
liability and performance in the
telephone industry, and are part of
a complete line of amplifiers used
to fill a variety of functions in

telephony. ) :
The ITI-TLC 222 Limiter Am-
plifier provides control of level. It
employs an LED/photo-diode feed-
back which assures fast attack and
low distortion in its leveling action.
The TLC 222's integrated circuit
gain stage has been chosen for its
(Continued on page 65)

SYSTEMS

C

‘DIGITAL

BROADCASTING

..thefutureis now! and
CHYRON leads the way in
TV-AM-FM SYSTEMS...

® CHYRONII HIGH RESOLUTION
GRAPHIC GENERATOR

® CHYRON IIIA TITLING SYSTEMS

= DIGITAL STILL FRAME
STORAGE UNITS

® DIGITAL AUDIO SPOT
STORAGE UNITS

m DYNAMIC MONTAGE
GRAPHIC SYSTEMS

B EBU/SMPTE SUBTITLING

For complete information write:

TAROIN

OWISION OF CHYRON CORPORATION

\

QES Newtown Road, Plainview, New York 11803 * (516) 249-3296 /
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Six different audio DA’s designed
to solve all of your distribution
problems.

From our table top 1 in/6 out to our
powerful 20 in/80 out. Stereo or mono
operation, output metering, individual
level controls and balanced inputs and
outputs are just a few of the many fea-
tures found in these superb DA’s. Per-
formance? Response — 10 Hz - 20 KHz
+0.5 db; Dist. — 0.1%; Output level
— 420 dbm max; Signal/Noise — —90
db; Channel separation — 80 db. Qual-
ity? All RAMKO products are backed
by our 10 day freeé trial and 2 year war-
ranty. They have to be good to do that.

Call collect or write today!

Models & Prices

DA-6/E 1x6 (table top) $ 145
DA-6R/E 1x6 (rack) . $ 165
DA-6BR/E 1x6 (rack, indiv. cont ) $ 179
DA-6RS/E 2x12 (rack) $ 239
DA-16BR/E 2x16 (rack, meter, elc) $ 295
DA-2080 up to 20x80 (rack) 8325 - $1,675

RAMKO RESEARCH

3516 C LaGrande Blvd.
Sacramento, California 98523
Telephone (916) 392-2100
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Zoom in!

(This column will tfeature ASTVC
personalities who, from time to
time, will tell their siories of
interesting events or incidents tak-
ing place while telecasting or taping
in the studio or on location. This
story is sent to us by Al Camoin.
NBC cameraman and a member of
the board ot ASTVC))

Air date:
March 9, 1976...

"A couple of very interesting
events occured on my recent trip to
California to tape the GO show.
This special was based on stunt
men and how their stunis are
performed.

We chose Lake Piru. Ventura
County. as our main location for
the taping. We had our normal first
day jitters. but everything was going

{Continued on page 66)

TEKTRONIX

Why?

Tektronix makes
great waveform
maonitors. But
they‘re a case of
overkill in non-
broadcast appli-
cations where
the more than
satisfactory
UAP WM31 at
only $725 allows vou to s-t-r-e-t-c-h
that tight budget. {The $500 you save
will almost pay for another WM31}).
Besides, WM31's sensational single-
line/single-field sweep not only centers
the display on the screen where it be-
longs {sorry about that, Tek) but
gives you the same width of display
on a 3-inch CRT that you get in the
{off-center) half of the expensive
5-inch tube (touche!). WM31 also
lets you see all the synch (twice, at
that!) instead of = 2 circuitry. We
must be doing something right. Get
the details and see why.
.TektrOmx, Inc.,

Vitra Audio Produects

s
Trberlstoe
5. aisrerhsntins

trademark

BOX 921 BEVERLY HILLS, CALIF. 90213
[213) 276-2726

For More Details Circle (47) on Reply Card
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MARTIL.

The Name to
Remember . . .

RADIO
REMOTE PICKUP
150 - 450 MHZ

\. \ PARADES ¢ SPORTS
) RECORD HOPS ® NEWS
COMMUNITY
EVENTS
SUPPER CLUBS
| RESTAURANTS
RELIGIOUS
SPECIAL EVENTS ® OPEN
HOUSES © SALES ® WATER
CARNIVALS * FAIRS

RPU
Transmitter

$975.00 (150 MHZ)
$1145.00 (450 MHZ)

FEATURES: ® All Solid-State ® Direct FM Modu-
lator ® Broadcast Quality — Continuous Duty
® Four Audio Mixing Channels ® Plug-in Modu-
lar Construction ® |.F, Crystal Filter ® Taut Band
Meters

Radio Remote Pickup Equipment is wversatile,
dependable and an entree to profitable radio
broadcasting. That is the acclaim given to Marti
RPU Equipment by American Radio Broadcasters.
"“How did we ever operate a radio station with-
out it?”, is the comment most often heard after
equipment has been purchased and put into
service.

The progressive minded, community spirited
broadcaster, can find many uses for Remote
Pickup Equipment. He will do many more re-
motes than he is presently doing, simply be-
cause the equipment is available at a moment’s
notice. To coin an old cliché, “It doesn’t cost —
it pays.”

Add Color to
Your
Remotes. ..

PORTABLE
BROADCAST
REMOTE PICKUP
TRANSMITTER

Model RPT-1
$495.00 (150 MHZ)

FEATURES: ® Portable operation on internal re-
chargeable nickel-cadmium battery. Total weight
only 54 lbs. ® All Solid-State ® Built-in battery
charger ® Dual frequency operation (One crystal
included) ® Meter indicates battery condition
and modulation ® Whip antenna mounted di-
rectly on unit ® Broadcast-quality Compressor/
Limiter handles toughest remote pickup condi-
tions ¢ Two microphone inputs {one push-to-
talk) and one Hi-Level input each with individ-
val mixing gain control

COMPLETE LINE OF ACCESSORIES AVAILABLE

MARTI fi'/('c/ FONLCS, ..y M.

Box 661 @ Clebuene. TX 75031 @ A177645-9183
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Products
(Continued from page 63)

low-noise characteristics. This com-
bination of good limiting action,
low noise and low distortion is ideal
for demanding applications in the
broadcast industry.

The ITI-TLC 666 Bridging Am-

plifier provides monitoring capa-
bility. Its input impedance of 100K
ohms assures that a bridging con-
nection will not alter the trans-
mission characteristics of the line,
introduce noise, or diminish the
level of signals being monitored.

For More Details Circle (70) on Reply Card

Remote TV
Antenna

Nurad, Inc., has developed a new
circularly polarized transmit an-
tenna called the Goldenrod. The
Goldenrod, to which Nurad has
given the designation Model 20
HEI, is approximately equivalent in
performance to a two-foot parabolic
antenna with feed, but presents far
less wind loading, is much easier to
handle and store, and less suscep-
tible to damage from handling. As
such, it is well suited for use as a
transmit-antenna complement to
Nurad’s Quad Polarized 2 GHz
Receive Antenna System that is
now being employed by over fifty
metropolitan stations in their re-
mote TV broadcast operations.

For More Details Circte (71) on Repty Card

Tape Velocity
Indicator

Pacific Recorders and Engineer-
ing has announced the availability
of their TVI (Tape Velocity Indica-
tor). a digital variable speed (£+.33%)
for use with the MCI JH-110,
JH-100, and JH-114 tape recorders.

Ten-turn vernier speed control
provides the fine adjustment capa-
bility to shave time off a “6l
second’ spot, sharpen a flat, com-
pensate for off-speed tapes, and
accomplish any number of special
eftects, such as flanging and delay.
Front panel button switching selects
between fixed (crystal) and variable
speed.

For More Delails Circle {72) on Reply Card

ANGEMEBUX service cororation of california
13381 BEACH AVE  VLNIGE. CalIF 9029 + (713) 821-5080
FACTORY SERVICE

CENTERS

REPAIRS - PARTS
ACCESSORIES

ANGENIGUX serice corporation of new york

1500 OCEAN AVE . BOHEMIA, NY 11716 * (516) 9672424

For More Details Circle (35) on Reply Card
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ForTape Heads
Head for TABER .

At Taber you get precision work, quality results and low price...
unmatched by any other audio head manufacturer.

TABER professional audio heads are available in full track through
16 track configurations including %" 4 channel for your Ampex 440
series and Scully 280 series recorders.

TABER provides expert and prompt reconditioning service for all
audio head configurations.

Loaner assemblies are available.
For heads, head for Taber. .. the best source available.

Send for free brochure.

Manufacturing & Engi‘neen \g Company
2081 Edison Ave. - San Leandro, Ca. 94577 * (415) 635-3831

i —
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J4

i contact ALLIED before you buy or trade E
P '
| ]

$1275.%

(F YOU ARE NOT RECEIVING OQUR MONTHLY CATALOG CALL OR WRITE
317- 962-8596
ALLIED BROADCAST EQUIPMEMENT
124 Sovth 6th Street

Richmond, IiIndiana 47374
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SYS'em 90...
the first
micro-computer

program
auvtomation

controller!

Now, Harris micro-computer
technology offers you:

+ 15 exclusive features

o Extremely versatile format
control

« Easiest operation

s More “brain power” per
dollar

There’s much more, and
we'd like to tell you alf about it.
Write Harris Corporation,
Broadcast Products Division,
123 Hampshire Street,

Quincy, lll. 62301.

DS et |
S e o

-’ _ |
-

COMMUNICATIONS ANC
' INFORMATION HANDLING
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Zoom In
(Continued from page 64)

well. The next shot was to involve
two stunt cars and a motor cycle.
The cycle was to race through a dirt
gully while our car was chasing the
other on a paved road. At a parti-
cular point, the cycle was to cross
between the two racing cars.

The cameraman at the taping
that day was Bob Keyes who was
stationed on the road at the cross-
over point. Bob was using the
hand-held **90". I, with a PCP 70,
was positioned on a hill overlooking
the entire stunt. Tape was rolling as
the cars sped towards us....Sud-
denly, the unexpected happened!
The cycle was a second or two late
at the crossover and the second car
had to swerve to avoid colliding
with the cycle which was now air-
borne.

At that point the accident hap-
pened. The second car was now in
an uncontrolled skid and Bob and
our Mobile Unit were in its path!

It all happened in seconds. The
car hit Bob and then collided with
the Compact Mobile Video Unit.

You can imagine the panic.
Everyone ran to see how Bob was.
When [ got there, I saw Bob lying
under the car.

Roger Harbaugh, acting as ca-
mera assistant, was also lying on
the embankment. Bob was hurt,
but we didn't know how badly.
Roger was shaken, but OK. For-
tunately, the unit manager had ar-
ranged for an ambulance to stand
by for the entire taping and so Bob
was immediately taken to the
hospital.

Later, we were told about Bob’s
injuries. X-rays revealed several
cracked ribs and minor bruises but
otherwise he was all right. Our
prayers were answered. -The amaz-

ing Bob, cameraman that he is,
came back two days later to finish
his job...."”

Take 2!...
JIM SCHOONMAKER
at WCiX...
(Miami, Fla.)

(What are some of the typical
‘“‘chores™ that ASTVC members
find themselves involved with at
their various stations throughout
the USA? Jim Schoonmaker relates
his day.)

“Opns personnel at CIX work in
both the studio and ON-AIR ops
since all breaks are reel-to-reel (film
and VTR). Thus, there is a four-
person on-air crew: switcher, audio/
log-keeper, projectionist, and tape
operator.

People tend to move around
among the different jobs, including
running camera in the studio. 1 do
audio, projection, and some ca-
mera. 1'd like to get into tape (I've
aiready done some of that) and
then switch.

On-the-air ops are very harried
because every break is local, but if
you can handle things here, another
station would be no problem.”

(Thanks for your report, Jimmy.
If it's any comfort to you, the
Nightly News control room seems to
be “slightly harried” from time to
time...s0 you see, you're in good
company.)

Take 3!...
NEW ADDRESS!...

Please take note of the mailing
address for applications, inquiries,
etc. Send them to: BOX 296,
Sparkill, New York 10976. Articles
for the column should continue to
be sent to: BOB ZWECK, Room
670, NBC, RCA Bldg., NYC 10020.

Texas Weather Instruments

Electric Rain Gauge

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

525. Free.
Also, a complete line of

Electronics, Inc. \
P. 0. BoX 7225B (¢1 50
Dallas, Texas 75209

Model 525

L -2
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provements are still needed to re-
flect the tull quality potential of the
NTSC system.

It will probably be at about this

1 1 time that a 1.000-plus line. high re-
DlreCtlonal solution. jumbo screen television
system will be introduced. Already

Antenna two rather promising approaches to
greatly shrinking the RF bandwidth

Monitoring required for the broadcast (or

y e cablecast) of high resolution video
Slmpllfled have been unveiled. The emerging

popularity of video projection sys-
tems will undoubtedly uaccelerate
the need for a high resolution
system. A television system with
over 1.000 lines would provide the

With the Model AM-19D {210} Digital Antenna Monitor, same resolution as average 35mm
accuracy is assured and operating cost savings are realized. Now motion picture film. such as used at
antenna phase angle and loop current ratio readings can be taken by your local motion picture theater.

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 .“"h ]',000']'05.0 Lives WPUld make
current ratio. it possible to focus a high resolu-

Contact us now on this and other FCC type approved Anten- tion camera (we've got those too) on
na Monitors. this page and viewers at home
would be able to read every word.
A high number of lines such as
this. coupled with the supporting

" UTUMA c lvs THUME/V TS bandwidth capability. effective in-

Or, 1o put it another way. a system

932 PHILADE._PHIA AVE. (Continued on page 69)
SILVER SPRING, MARYLAND 20910 (301) 589-3125
U S COlOI’ For More Details Circle (52) on Reply Card
R —
(Continued from page 63) Accurate

ment, has not had the luxury of

consistently going with *‘top of the Field Strength

line” equipment and being able to

justity the engineering hours re- Measurements

quired for an uncompromising engi-
neering regimen. In the majority of Can Be
other countries TV quality stand-
ards were initially set by a public- Easy
tunded television system that did
not find itsclf in a strict cost-com- With the Model FIM-21, electromagnetic
petition situation. field strengths can be measured to within

2% across the entire 535 to 1605 KHz

The Future of U.S. Quality AM band. And to intensity levels as low

. as 10 UV/m. Its integral shielded antenna

There are already some signs that in the cover, front panel speaker, large

U.S. consumers are becoming much illuminated mirrored meter, and ganged

more concerned with video and oscillator/receiver tuning, make it easy

audio quality. The public awareness o opsrate in fhe fidd. An Sptiotl

fhiout hi-il =audle equipment la telescoping s_tam_:i adds convenience. It's

. . ; X also a versatile instrument — use it as a

radio and recordings is testimony to tuned voltmeter for RF bridge measure-
the tact that a large percent of the ments.

public can recognize the desirability
of a higher quality and even be
willing to pay for it.

Once this generation of color
receivers saturate the consumer
market and viewers become accus-
tomed to a stable color picture.

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

gTUMZIC lVSTI?UME/VTS

something will have to be oftered to Q32 PHILADELPHIA AVE.

entice potential buyers to upgrade SILVER SPRING, MARYLAND 20910 (301) 589-3125
their receivers. A number of im-
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SBE

screening and testing with com-
puterized circuit-board testing. (H.
J. “Bart” Paine. Chairman. Chief
Television Engineer, University of
Arizona. College of Medicine, Tuc-
son, Arizona 85724. (602) 882-6644).

(Continued from page 45)

Chapter 36: San Diego, Calif.
Chapter 36 met on Thursday,
February 26, at KCST in San Diego
to meet Mr. John Baumann of
Broadcast Communication Devices,

Inc. He reported on a new conver-
gence editing system for video and
acquainted members with other
equipment made by Optec Engin-
eering. (Bill Montgomery, Secre-
tary/Treasurer, SBE, 6841 Convoy
Court, San Diego, California 92111,
(714) 556-8080).

Chapter 37: Washington, D.C./
Northern Virginia

SBE members in the greater

metropolitan area held a joint

wor AN/ FM/T

l BELAR

AN MODUCATION MON(TOR

When accuracy Counts...Lount on Belar

MONITORS

BEL AR CALL ARNO MEYER (215) 687-5550

B ELECTRONICS LABORATORY, INLC.
B LANCASTER AVENUE AT DORSET, DEVON. PA. 19333 - BOX 826 * (215) 687-5550
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Whatever :\'
your film
chain, EEV .

can wrap ~
up your ]
Vidicon
needs.

We have the tubes you
need, when you need them.
We can send matched sets
—or singles selected for
appropriate color channels.
Full techrical back-up
service available. For
technica! data and details
of our very competitive
prices, contact us now.

EEV NORTH AMERICA

ENGLISH ELECTRIC VALVE NORTH AMERICA LTD.

1 American Drive * Cheektowaga, NY 14225
(716) 632-5871 * TWX: (710) 523-1862

67 Westmore Drive * Rexdale, Ontario M3V 3Y6

(416) 745-9494 * Telex: 06 965864
A member of the GEC-Enplish Electric Group of Companlies
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meeting in February with the Audio
Engineering Society at the WTTG
studios in Washington, D.C.

Central Florida

One of the more recent, soon-to-
be-chartered Chapters held its
meeting in February at the Channel
24 studio in Orlando. Mr. Terry
Lioyd. of TFT, and Mr. Dick
Cunningham, of BCS Associates,
Inc.. held a slide show and seminar
on EBS. A discussion period fol-
lowed. Uokn Weyrick, Chairman,
5765-F Kingsgate Drive, Orlando,
Florida 32809. (305) 857-3729).

/
warchwhar
you hear

)

i ]
¥

odefelfed Yedate Aeds

Great sound is in sight with the
Amber Audio Spectrum Dispiay.
The Amber 4550 produces a

| graphic representation of spec-
tral energy content in real time;
objective visual analysis zeros
in on your target sound. The
4550 provides greater trans-
mission, production, and main-
tenance control, and even gives
you a good look at what the
competition is up to. Two inde-
pendent memories accumulate
information for before and after
observations. Compact and low
cost, easy to set up and easily
used by non-technical personnei.
Setyour sights on winning sound
with the Amber 4550 Audio
Spectrum Display. Write for
more information.

amber

Awmber Electro Design Lrd
1064 chemin du Golf
Montréal Quibec Canada
H3E TH4

(514) 769 2739

Exclusive export agent Gotham Expon
\\Corpora:ion. New York.

/
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QUALITY TALKS

FOR
WENE

Endicott, New York

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

. ,.-Er'*.i'
C""‘“‘“’L‘“@

CONTINENTAL ELECTRONICS MFG. CO.
BOX 17040 DALLAS, TEXAS 75217

For More Details Circle (57) on Reply Card

U.S. Color

{Continued from page 67)

terlacing. etc. would render the
scanning lines almost invisible, even
for a screen measured in feet at a
close viewing distance. Under these
conditions television would no
longer be basically a ‘‘close-up
medium,” since the eye would be
able to select details or small areas
from the {arge screen to concentrate
on, much the same as it does in
theatre or in ‘‘real life."

Possibly, just as the United
States pioneered the way for color
television in the world, we can also
introduce a practical high resolu-
tion television system which would
again be the basis for a world
standard in the coming decades.
And, maybe this time political egos.
or whatever, can be pushed aside
for an internationally compatible
system which will facilitate the ex-
change of programming between
the countries of the world. Could
engineers make possible interna-
tional channels of communication
where diplomats and politicians
have failed?

Bl bench mark
i cartridge machines

helarnige
)

| g -
]

m E'm]_r _\--Ei"

o

Measure all others against us
Other cartridge machines are copies of ITC's, but won’t per-

1

form like IT

s. The differences are inside. Design innova

tions, master workmanship and superb customer services are
ITC marks of leadership in quality cartridge equipment. We'll
prove it with our famous 30-day guarantee of satisfaction.
Write. Or phone us collect: 309-828-1381.

[
IE INTERNATIONAL TAPETRONICS CORPORATION
2425 SOUTH MAIN ST., BLOOMINGTON, ILLINOIS 61701
Markeled in Canada exclusively by McCurdy Radio Induslries Ltd., Toronto, Ontario

Form 1130004

© 1975 by ITC
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FUJINON
BCTV LENSES

1 %n 1 "
1. Complete Field Zoom 22x25 22x18
(Pictured above) f:2.2 1.8
With 1.5x and 2.5x
sarvo operated buill-in
extenders.
2. Wide Angle Lens 10x15  10x11

Compact and shortest  1:2.8 2.1
M.O.D. with built-in 2x

extender.
3. Studio Standard 16x17 16x13
High transmission, 21 1.6

aberration free. short
M.O.D. mutti-range
lens.

4. Low Cost Fleld Zoom  14x37.5 14x29.5
Available with 1. 5xand 2.2 1.8
2.5x add-on extenders.

5. Low Cost Studio K10x16
Standard $:2.0
High quality, compact
lens with normal range.

1 ” "
6. ENG Lenses K7x11  A10x10
Pictured below) 2.0 f:1.9
xtreme light gather- ATx9
ing power w.th ideal f1.4
ranges of zoomand ABx12.5
focusing. 120

Extrerne Width Angle KF9A  AFBA
Fixed Focus Lens.  1:1.8/9mm f1.4/6mm

Special and Exclusive:

7. Rota-Version Mounted bebaman
Image rotation and 3pbo 134" color
inversion optical camera and zcom
system. lens.

*All Fujinon BCTV Lenses have Electron
Beam&oating. the world's most advanced
lens coaling process. EBC makes our
lenses the almost perfect transmitters of
light. Thus, our zoom lenses’ ability to
transmit light remains remarkably con-
stant from wide angle to telepholo.

Fujinton Optical, Inc., 420 West £nd Avenue
New York. N.Y. 10024 Phone: {212) 724-2834
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1 plet-
milfies &
reel

Ampex and Socoich
all professional grades

TAPE
on reels or on hubs

EMPTY il sizes, widths

REELS andhubtypes

BOXES forall reels, in various colors
LEADER-, TIMING-& SPLICING TAPES

Top Quality Competitive Pricing
Immediate Shipment
Call or Write for our Catalog

ﬂecordmg supply corp.

1291 RAND RD -DES PLAINES, IL 80018
312/297-0955
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V-LOCK HELICAL
for BROADCAST

The VvS§-1000 is an accessory es-

" pecially designed for 2" and 3"
helical VTRs. Requiring no modifi-
cation to the VTR, it wili V-lock
virtually any machine now on the
markel.
® UPGRADES VTR to true V-lock
® |\DEAL companion to any TBC
® TRUE V-LOCK never requires

adjustment of V-phase

® HOOKS-UP in just seconds
® TAPE PLAYER becomes an

economical broadcast source

® ELIMINATES heterocolor moiré
® IMMUNE 10 power line frequency

changes

oreqQon magnetics

P.C. Box 13374 {503) 233-8295
Poriland. Oregon 97213
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PROFESSIONAL SERVIGES

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications snd Field Engineering
Computerized Frequency Surveys
345 Colorado Bivd.

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

SMITH and POWSTENKO
Broadcasting and Telecommunications
Consultants
2000 N. Street, N.W.
Washington, D. C. 20036
(202) 293-7742

Joseph & Donna Roizen
VIDEO CONSULTANTS

International TV Systems
Marketing/Technical Writing
800 Weich Rd., Suite 354
Palo Alto, Ca. 94304

Tel: (415)326-6103

LIGHTNING ELIMINATION ASSOCIATES
CONSULTING ENGINEERS
LIGHTNING RELATED PROTECTION

strikes - surges - transients, etc.

ROY B. CARPENTER, JR. - DIRECTOR
9102 Firestone Bivd.. Downey Ca. 90241
{213} 923-1268 Cable: LEAINC

BUILD A BETTER
STUDIO

Call Aderhold Construction
Company. A complete con-
struction management team
of architects, builders, en-
ginsers and designers. No
problem too large Or t00
small. 404/233-5413.

Aderhold Construction
Company

3384 Peachtree Rd. NE/ Atlanta. Georgla 30326

MIDWEST ENGINEERING ASSOCIATES

C’onsu[ting gnginuu

6934 A N. UNIVERSITY
PEORIA, ILLINOIS 61614
(309) 692-4233
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oG & AUDIO APPLICALIOMS

James Tiner, President

TINER COMMUNICATIONS SERVICE, INC.

“We Specialize in Towers"
Complete Tower and Antenna
Installation and Service

P.0O. Box 3827. 15201 Hickman Road
Des Moines. lowa 50322 (515) 278-5501

CONSOLES
KiTS & WIRED
AMPLIFIERS
MIC., EQ, ACN,
LINE, TAPE,DISC,
POWER
OSCILLATORS
°.!;3‘!.“-<..,§ POWER SUPPLIES

AVE
AL 90078

P. W. LEE ASSOCIATES, INC.
Over 36 Years in Communications
And Broadcast Engineering
AM-FM-TV Frequency Measurements

P.O. Box 1575
Thousand Oaks, Calif. 91360

B0S) 492-5055 (213) 889-7769
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PROFESSIONAL SERVICES

TELECOMMUNICATIONS Tahcan Inc.
AND —
BROADCAST CONSULTANTS _r_ -

Sales / Programing / Menagement / Enginesring
Field Services

4425 East Mot St

918-742-5410 Tuisa. Ckla 74135

W. H. BRADLEY, P.E.

Consulting Radio Engineer
Engineering Applications
& Field Engineering
Phone: 918—245—5444
J00 west 41 Street,
SAND SPRINGS, OKLAHOMA, 74063

DAWKINS ESPY

Consulting Radio Engineers
Applications/Field Engineering
P.O. Box 3127 Olympic Station 90212

Beverly Hills, California

(213) 272-3344

CLASSIFIED

Advertising rates in Classified Section are 25
cents per word, each insertion, and must be
accompanled by cash to insure publication.

Each initial or abbreviation counts a full
word. Minimum classified charge, $2.00,

For ads on which raplles are sent to us for
forwarding (blind ads), there is an additional
charge of $3.00 per insertion, to cover depart-
ment number, processing of replies, and mailing
costs.

Ciassifled coiumns are not open to advertising
of any products regularly produced by manu-
facturers unless used and no longer owned by
the manufacturer or a distributor.

TRAINING

FIRST PHONE in six to twelve weeks through
tape recorded lessons at home plus one week
personal instruction in Boston, Philadeiphia,
Detroit, Atianta, Kansas City, Seattle or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Prepara-
tion, 1201 Ninth, Manhattan Beach, Callf. 90266,
Telephone 213-379-4461, 8-75-tf

GET YOUR FIRST TQO GET THERE FIRST! DON
MARTIN SCHOOL OF COMMUNICATIONS/ Since
1937, training Broadcasters for Broadcasting! 1st
Phone training using latest methods and com-
pletely equipped Transmitter studio. Call or write
for details and start dates. Don Martin School,
7080 Hollywood Bivd., 5th floor, Hollywood, CA
90028. Call (213) 462-3281 or (213) 657—58866_
75-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simpllified
answers plus FCC-type exams and answers. 3rd
class includes broadcast endorsement $1.00. 2nd
class $2.25, 1st class $1.50. Free catalog. Ameco
Publishing, 275G Hillside Ave., Williston Park,
N.Y. 11596, 8-72-tf

PASS FCC first and second class exams with
new 21-lesson, 450-page course. Starts with
basic electricity. Over 600 FCC-type, multiple-
choice questions and sample exams Included. No
previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 275G Hillside
Ave,, Wiliston Park, N.Y. 11596. 8-72-tf

Aprit, 1976

TRAINING (CONT.)

WANTED (CONT.)

EARN YOUR ELECTRONICS DEGREE by corre-
spondence, G. |. Bill approved. For f{ree
brochure, write Grantham School of Engineering,
Informatlon Desk, 2000 Stoner Avenue, Los
Angefes, Calif. 90025. 8-72-tt

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. fllustration book in-
cludes current FCC-type exams. Radio License
Preparation, 1201 Ninth, Manhatian Beach, Calif.
90266. 8-75-t1

SERVICES

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

SPOTMASTER PARTS—24 hour service. Repairs
and rebuilding of your Spotmaster equipment.
Franchised Spotmaster repair service. 90 day
warranty. COMMUNICATION MEDIAS/BROAD-
CAST COMPONENT DISTRIBUTORS, P.O. Box
54, Allentown, Pa. 18105, 215-437-0607. 6-75-12t

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505, 7-71-41

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

1-73-1

BUILD YOUR OWN TV AND RADIO PRODUC-
TION EQUIPMENT. Easy, Inexpensive, (mostly
IC). Plans or kits: Special Effecls Generator,
Automalic Logger, Vertical Interval Video Switch-
er, Solid State Lighting Board, Preset Audlo-
Video Board, Preset Lighting Board, Crystal Con-
trolled Wireless Mikes with Matching receivers.
Subsonic Tone Control for audio tapes, 8MM
SOF Cameras and Projectors, DIstribution Ampli-
fiers (Sync. Video, Audio), Audio Control Boards
(Studio & Remote) Proc-Amp with compensation
and regeneration for adapling Helical Scan VTR's
to broadcast standards. PLUS specialized corre-
spondence courses in TELEPHONE Engineering
($39.50), and Integrated Circuit Engineering
($49.50). Plans from $5.95 to $15. SUPER
CATALOG plus years updateing of new devices
Air Mailed $1.00. Don Britton Enterprises, P.0O.
Drawer G, Waikiki, Ha. 96815, 5-74-24t

CAMERA TUBES...ALL TYPES EXCEPT ORTHI-
CONS CAN NOW BE RECONDITIONED AT AN
UNBELIEVABLE PRICE, LEAD OXIDE TYPES
$300.00, VIDICONS FROM $35 TO $200.00. ALL
RECONDITIONED TUBES COME WITH 500 HOUR
WARRANTY. FOR DETAILS WRITE: RODONCO
ENGINEERING, CAMERA TUBE DIV,, 4020
STAPLETON DR., BLOOMINGTON, IND. 47401.

8-75-t1

STILL LOOKING for good Cartrldge Rebuiiding?
Quit looking—we're here! Rocky Mountaln
Cartridge, Box 1676, Pueblo, Colo. 81004. 4-76-1t

FREQUENCY MEASURING SERVICE—WE'RE #2
—MONITOR REPAIRS-~MOBILE UNIT—covers
Northern 3% (., Eastern lowa, Eastern Minn.,
Southern %4 Wis., Western Mich., and Western
Ind., monthly. Radio Aids, 528 Ravine Ave., Lake
Bluff, tllinois 60044, (312) 234-0953. 2-74-tt

WANTED

WANTED: All surplus broadcast equipment
especially clean A.M. & F.M. transmitters,
capacitors, 112 Clark & Potomac Phase monitors,
Field Strength Meters, etc. High prices. Ali
custom duties pald. Surplus Equipment Sales at
2 Thorncliffe Pk. Dr., Unit 28, Toronto 17, Ont.,
Canada (416) 421-5631.

WANTED: Pre-1926 radio equipment and tubes.

August J. Link, Surcom Associates, 305 Wiscon-

sin Ave., Oceanside, Ca. 92054, (714) 722-6;_6%-
76-tf

1-76-tf
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WANTED: Wx2 or 120 series FS meter in good

condition. Contact Chris Hood, 11 E. Prospect

Avenue, Pittsburgh, Pa. 15205, 412-921-2943.
3-76-2t

WANTED: Approximately 470' of 7/8" Heliax.
May be new or used as long as in servicibie
condition. C. Barney Scholl, 32 Shenango St.,
Sharon, Pa. 16146, 4-76-1t

EQUIPMENT FOR SALE

EMPIRE NF105W, interference intensity meter, 4
plug-ins, $1500.00. ROHDE-SCHARTZ FMV devi-
ation meter, $1000.00; JERROLD 7048, $200.00
{904) 587-5263. 3-76-2t

SPOTMASTER, FIDELIPAC, RUSSCO, ROH,
ELECTRO-VOICE, OTARI, RAMKQ, SCOTCH,
STANTON, NORTRONICS, SHURE, SENN-
HEISER, TELEX, MAGNECORD, and VIKING are
all items distributed and serviced by COMMUNI-
CATION MEDIAS/BROADCAST EQUIPMENT DIS-
TRIBUTORS, P.O. Box 54, Allentown, Pa. 18105,
215-437-0607. "Sudden Service” our specialty.
6-75-12t

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500
machines. Price $49.00 each prepaid, while they
last. 90 day warranly. Terms check with order
only, no COD's. Not recommended for Tapecaster
series 600 or 700.
TAPECASTER TCM, INC., Box 662
Rockville, Maryland 20851
1-72-t1

FOR SALE: Television STL System Ralheon KTR
2-7 GHZ dual link for audio and video complete
with ant., trans. line, and 8 X 12' reflector. Also
TR 22 High dand color video tape machine. Write
WXON-TV, P.O. Box 2020, Southfield, MI, 48075
or call 313-355-2901. 11-75-1f

SPOTMASTER EQUIPMENT AND PARTS now in

Texas from Sales Southwest, 4002 Houston

Highway, Victoria, Te<as 77901. 512.578-4323.
11-75-tf

FULL LINE TUNING and phasing components
avallable, including contractors, also large supply
separate contacts for E. F. Johnson contactors.
Wrile: Geleco Electronics, Ltd., #2 Thorncliffe
Park Drive, Unit 28, Toronto 17, Canada. Phone:
(416) 421-5631. 2-75-

MICA AND VACUUM transmitting capacitors.
Vacuum relays. Large stock; immediate delivery.
Price 1ists on request. SURCOM ASSOCIATES,
305 Wisconsin Ave., Oceanside, Ca 92054, (714)
722-6162. 3-76-tt

WHATEVER YOUR EQUIPMENT NEEDS-—new or
used—check us first. We Specialize in broadcast
equipment. Send $1.00 for our complete listings.
Broadcast Equipment & Supply Co., Box 3141,
Bristol, Tenn. 37620. 375t

MAGNECORD PT6-A RECORDERS. Rebuilt units
and new and used Magnecord, Telex, Viking, and
Spotmaster parts. Huge supply, lowest prices.
REBUILT CARTRIDGE TAPE EQUIPMENT. Sopt-
lessly clean and thoroughly tested. 30 day
moneyback guarantee. ONE YEAR warranty.
REPAIR AND RECONDITIONING SERVICES for
cartridge equipment by factory tralned tech-
nicians. Send for complete information:
AUTODYNE, Box 1004, Rockville, Mmd. 20850,
(301) 762-7626. 8-75-tt

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters. frequency change, repair or replacement
of oven types. Also new vacuum types for RCA,
Gates, Collins, etc. transmitters. Quallty prod-
ucts, reasonable prices and better dellvery! Don't
be without a spare crystal. Frequency change and
service for AM and FM frequency monitors. Over
30 years in the business. Eidson Electronic Co.,
Box 96, Temple, Texas, 76501. Phone (817)
773-3901. 12-74-tf

USED RCA TR-22B VTR—High Banded with
Editor, DOC, Compressor, used Headwheel
panel, Autd guide and Cue. Low hours, no
problems. Call Lowell Shore, 616-775-3478. -
4-76-21
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EQUIPMENT FOR SALE (CONT.)

EQUIPMENT FOR SALE (CONT.)

HELP WANTED (CONT.)

GE PE-250 Color Camera, GE TY-1068 helical
antenna ch. 22, Collins stereo console 2125-1,
more Items on list. S. R. Cathrall, WEZF-TV, Box
22, Burlington, Vermont 05401, (802) 655-3663.

Pt 4-76-3t

SELF SUPPORTING pipe mast, six sections. Two
each—20' x 24" diameter, 20' x 19%:" dlameter,
2> x 15" diameter with base and de-icing.
Bognor B4UAM transmitting antenna, Channel
79. 120° of Andrew 3-1/8" Hellax transmission
line. Purchaser to dismantle and remove from
present site on 17-1loor office block. Bids should
be submitted to Mr. F. T. Klinkhammer, Channel
SeventyNine Ltd., 99 Queen St. E., Toronto,
Ontario. 4-76-11

350 FT. IDECO seli-supporting, heavy-duty,
galvanized, triangular steel tower. Dismantled,
with two beacons, clearance lights, photo electric
controls and flasher, boits and nuts. Bundled,
ready to ship, $35,000.00. Have prints, (608)
784-7373, William Bruring, WWLA, La Crosse,
Wisconsin 54601. 4-76-4t

SONY MV 10,000 high band, two-inch helical
scan videocorder with CVS 500 time base
corrector. Machine has only 120 hrs on it. Also:
IVC 960CD one inch color video recorder with
complete edit functions. We are now accepting
offers. Premore Productions, 9336 West Washing-
ton Boutevard, Culver City, Ca. 90230 (213) 870-
8011. 4-76-11

DIMMER—Brand new, untouched Century 6-Cir-

cuit Remote-Control 2-scene-preset "Dimmy"
$995. Soundesign, Box 921, B.H., California
90213. 4-76-1t

GATES TRANSMITTERS: (2), HFL 20,000, Serial
No. 75270, M-8534, frequency 3-28MC, carrier
power 20,000 watts PLP, RF line input 50 ohms:
208 volts, 3Ph, 60 cycle input. Vacuum Tube
Industries, Box 358, Canton, Mass. 02021, {(617)
828-1650. 4-76-1t

NEW SPARTA 680 Exciter, list price $2,350 - only
$1,800. Telephone (813) 391-9994 for details.
4-76-1t

CHANNEL 60 ANTENNA and 400 guyed tower.
Exc. Cond., Will trade for? 312-357-1211.  4-76-3t

SPOT MASTER AUDIO CONSOLE. Never used.
58ES200 (5-mixer, stereophonic)—$1700.00; ITA
5000-A-FM Transmitter (S5KW). Solid State with
AEL-2202 A-FM Exciter and AEL-2213 Stereo
Generator, also Mosley 67KC Sub Carrier,
including (2) Good 4CX 5000 A Tubes and (1) 4CX
250 Tube. Complete package—$8300.00; Spot
Master BETM200 Pre-amp (Used less than 40

‘hours)—$45.00; UTC Plale Transtormer CG310

72

{brand new)—$385.00; Craig 4350 Scanning
Monitor Recelver {new, with 5 crystals), $210.00;
(2) Shure Volcegates M625 (used less than 10
hours), $60.00 each; (2) Gates 16" Turntables
{good condition)—$90.00 each; (2) Bogen MXM
Mixers—$40.00 each; (2) Rectilinear #12 Speaker
—$60.00 each; (2) Rectitinear Lowboys—$100.00

each. All prices net. FOB Hempstead, NY.
Telephone {516) 485-9200. 4-76-11
SPECTRUM ANALYZER: HPB8551B/HP8518B.

Excellent condition. Analyzer covers 10MHZ to
43GHz. Recenlly calibrated and aligned. Com-
plete with manuals—$4900. Contact S. Koppel-
man; EMCEE, Box 116, White Haven, Pa. 18661;
717-443-9675. 4-76-1t

TELEVISION BROADCAST EQUIPMENT mountad
In flexible bus: 3 Marconl Mark IV camera chains
with associated equipment, sync generator (dual),
MK4, cue and communication unit. Tektronix
waveform monitor RM529. Conrac monitors:
14-inch, 4 CNA-8's; 9 lenses—1-3/8" to 12".
Manuals for everything. With or without vehicle.
Texas Electronics Exchange. 906 West Jetferson.
Dallas, Texas 75208, (204) 942-2940. 4-76-1t

LOGGING SYSTEM, complete, English text with
two teletypes, digital clock, encoder & deccder,
prinlts hours, minutes, Sseconds and AM-PM.
Nearly new $4,800.00. Belar FM RF amplitier,
new condition, $275.00. Moseley RPL-2, $475.00.
Hewlett Packard Counter, Mod. 524, with time
Interval and 100 mc. piug in's, $495.00, KSRN,
Reno, Nevada 89501, 702-7686-1045. 3-76-3t

A FEW COMPETITIVELY PRICED used Revox A77
decks available. Completely reconditioned by
Revox, virtually Indistinguishable from new and
have the standard Revox 90 day warranty for
rebuilt machines. Satlisfaction guaranteed. Ex-
ample, A77 with Dolby, $675, plus shipping.
Write requirements to ESSI, Box 854, Hicksville,
N.Y. 11802 (516) 921-2620. 10-75-6t

ASSISTANT ENGINEER (COLLEGE INSTRUC-
TIONAL TV DEPT.). Full-time permanent non-
exempt position. Experienced. Installs & repairs
TV and other electronic equipment. Modifies
custom made electronic equipment. 40-hour
week. Ideal working conditions with loads of
benefils. For interview (212) 969-8000, extension
373, St. John's University, Queens. 4-76-11

GATES EXECUTIVE, 10 channel simulcast solid
state console, new Stergo line amplifiers, $2500;
complete Marti M-3 Dual STL with transmitter
remote control, turned to 943.15 mhz and 842.85
mhz, includes: antenna transmission line, spare
tubes and crystals, $2500; Spectrasonics Compli-
miter, $275; Collins PB 150 Mono playback
cartridge machine, $150; Fairchild Conax FM
limiter $50; McMartin TBM-2000 FM SCA Monitor
and relay receiver, $100; Marti SCG-67 Sub
Carrier Generator, $75; 12" Microtrak tonearm,
$45; 4-72" Equipment racks, make offer. Call Ray
Thomson, Chiefe Engineer, KDKB (602) 833-8888.

4-76-1t

SITUATION WANTED

ENGINEER-ANNOUNCER with First Phone, AM
& FM combo experience, maintenance at di-
rectional AM. Technical school graduate, military
ity electronics experience, CET. Seeking perma-
nenl employment in broadcast engineering or
comboman position near central Indiana. Age 30.
Send name and address with Info on position.
Kenneth R. Garvick, R.R. #1, Box 304-M,
Pittsboro, Indiana 46167. 4-76-1t

HELP WANTED

TECHNICAL HELP—needed immediately, experi-
enced engineers for TV remotes, Slo-Mo, VTR
editing, Transmitter and ES operation. Send
resume and salary requirements to P.O. Box
7817, Atlanta, Georgia 30309. 4-76-1t

ENGINEERS with first phone for southwestern
VHF, studio and transmitter. Experienced or
beginner, but must have equivalent of trade
school or military training. Paid holidays,
vacation, retirement plan and other benefits.
Send brief resume with past earnings history and
present salary requirements to Chief Engineer,
KOAT-TV, P.O. Box 4156, Albuquerque, NM,
87106. 4-76-1t

TELEVISION CHIEF ENGINEER
—Responsible for designing, in-
stalling, and maintaining all UN/{
television facilities (including a
recently completed color pro-
duction/distribution syStem).
Five or more years of closed cir-
cuit color experience, including
swilching. optical projecting,
and helical VTR's. Position re-
quires FCC first class Radio-
Telephone License, completion
of a two year technical School in
clectronics. and five years of
television experience or any
combination of related training
and experience totaling Seven
years. Salary range is $13,322 to
$16.308 depending on training
and experience. All applicants
must apply before May 3, 1976.

All interested applicants
should apply dlrectly to:

STAFF PERSONNEL OFFICE
UNIVERSITY OF NORTHERN IOWA
CEDAR FALLS, |A 50613

An Equal Opportunity/Atfirmative
Action Employer
Minorities may identify yourselves
for purposes of Alfirmative Action

TV SYSTEM ENGINEER WANTED. Graduate engi-
neer, experienced in Microwave and CATV sys-
tems 1o work in System planning and instal-
lations for largest MDS operator. Approximately
25% travel. Contact Microband Corporation of
America, 176 Broadway, New York, New York
10038. 4-76-2t

MOVE UP from your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 6331 Holly-
wood Bivd., Sulte 623, Los Angetes, Callf. 90028.
Tel: (213} 462-7301. 8-73-tf

PART-TIME SUPERVISION: MATV Installations
your City. $200.00 day possible. Melvin Cohen,
1620 N, Federal Highway, Boynton Beach, Fla.
33435, 4-76-9t

ELECTRONIC TECHNICIAN—operation and
maintenance of Norelco, Ampex and CDL
equipment preferable. Opening avallable immed|-
ately at full service Mid-west quad tape facility.
Send resume and date avallable to: Dept. 350,
Broadcast Engineering, 1014 Wyandotte St.,
Kansas City, Mo. 64105. 4-76-2t

MANAGEMENT ENGINEERING ASSISTANT to
join staff of public television Engineering Depart-
ment. Must have three 10 five years professional
experience in engineering management position.
Require excellent digital logic experience along
with top technical skills and demonstrated ad-
ministrative abiity in union shop. Resumes only
to Jay Rayvid, WQED-TV, 4802 Fifth Avenue,
Pittsburgh, Pennsylvania 15213. WQED Is an
equal opportunity employer. 4-76-1t
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SWITCHER! . ..

© Select for
PERFORMANCE

© Select for
COST EFFECTIVENESS

© Select for
RELIABILITY

@ Select for
EXPANDABILITY

© Select for
RELIABLE SOURCE

Select DYNAIR
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SERIES 8100 AUDIO SWITCHER {f
Frequency Response 0415 dB (20 Hz to 20 /

kHz) — Harmonic Distortion less than 0.15% —
Hum and Noise 85 dB below maximum output —

SERIES 1400 VIDEO SWITCHER

Frequency Response 8 MHz 0.1 dB,
12 MHz +0.5 dB — Differential Phase
0.1° — Differential Gain 0.1% — Crasstalk
better than 60 dB

Crosstalk better than 70 dB I
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Pushbuttons to computers control our switches. Specify
from an inventory of standard controls, describe your

DYNAIR ELECTRONICS, INC.

desired control, or invent your own. Our crosspoints are
addressed discretely or with BCD so flexibility comes

naturally. DO IT YOUR WAY!

6360 FEDERAL BLVD.,SAN DIEGO, CA. 92114
PHONE: (714) 582.9211; TWX: (910) 335.2040

a»

For More Details Circle {2) on Reply Card
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Rack ‘em up.

For studio, broadcasting, recording, or public-address, Shure audio control
components offer more features and more performance, dollar for dollar,
than similar equipment. And—just as important—Shure audio components
are easier to work with. Their compact size and versatility equip them tor
an extremely wide variety of audio control applications—and built-in input-
output flexibility means quick set-up anywhere. For a permanent installation
or a component system that can be adapted to meet any need, Shure has
the right combination. To obtain a copy of the Shure catalog, see your
dealer or write:

Shure Brothers Inc. ®,
e el L 5
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
For More Details Circle (3) on Reply Card
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