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'_'wi‘th':mi‘s moduﬁ@*
“audio Sthch And . .
- reduced cost.

~Starting with a single 8%-inch by 19-inch rack
- frame assembly, the user can build to a 20-input
by 20-output configuration through selection of
plug-in switching and amplifier boards. =

~Stillusing the same basic frame assembly, other
configurations such as 20 by 5, 10 by 20 or com-

 binations in between can be assembled. Greater

capacities, including dual inputs or outputs, are
just as easy . . . just add.

Control?...a snap1 pushbuttons thumbwheels
dials, touch.pads . . . even a computer.

SE‘F 58, ".”handrg'
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Best: of a.,II, users W|1I realiv appreciate_the :
economy. By specifying the initial capability for
any remotely-controlled, switched audio drsm..
bution network, the buyar saves now and isn‘t
‘penalized later. High I'Eliablilt‘y' solid-state audla
SW|tchmg costs can be cut to as little as $10 per
crosspoint . . . mgn!ficantly less than competitwe
switching systems, . i

Write today for complete detalls to home off:f:e 1hy
or eastern region office — P. O. Box 17342
Dulles  International Alrport Washmgton D.
20041; telephone (703) 471 -4078.

DYNAIR ELEcTnal\llcs llu-'
6360 FEDERAL BLVD., SAN DIEGO, cg 82114
PHONE: (gm 582:9211; waf (swi 33 _zua‘u
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400 DAYS.

A progress report on the RCA Satcom
System. America’s first operational domestic
communications satellite system.

On December 21, 1973, RCA Globcom’s
Satcom System became operational and
substantially reduced the cost of coast-to-coast
communications.

Today, the Satcom System’s private, voice-

grade leased channels are providing a proved,
cost-effective alternative to overland cable
and microwave circuits.

This is only the beginning.

Later thisyear, RCA =
Satcom Phase Il will begin

with new earth stations, an advanced design,
high-capacity satellite (shown below), and
extended service to the entire United States. This
service will include applications for TV and CATV
transmission, full transponder systems and
special services for government and industry.
For information on how the RCA Satcom
System can benefit your company, contact
Satcom Marketing, RCA Global
Communications, Inc., 60 Broad
Street, New York, New York 10004.
Phone: (212) 363-3986.

REA &
Communications
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VIR signals aid transmitter adjustments
...A report on how one station is using
these signals and special equipment to
eliminate adjustments and get con-
sistent color. Archie Brusch.

Challenging test tapes and records...BE
runs a series of tests looking for ways
to improve signal quality by test tapes
and test records. The article includes
notes on equipment and test tape and
record distortion. Dennis Ciapura.

Avoid confusion with status lights...
BE’s maintenance editor describes a
number of situations where status
lights would aid station operations.
Includes examples of circuits connec-
tions in typical applications. Pat
Finnegan.

Digital math workshop...Last part in a
series of articles on digital math that
are designed to help engineers under-
stand digital circuits. This last part
includes a number of test exercises and
answers. Harold Ennes.

About the cover

The cover photo was taken at
WCVB-TV, Boston. The key
is color, and our article on
page 18 tells how the VIR
signal can be used to keep
color adjustments under
control. {Photo courtesy
Philips Bdcst. Equip. Corp).
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VIDEG SWITCHER

PROFESSIONAL PERFORMANCE
IN SMALL FORMAT

With over 100 switchers now in service, the
reputation of Grass Valley Group’s Model
1400-12 switching system is now firmly es-
tablished. The switcher provides the same
type of features you expect in a high-quality
studio system. For example: Clamped ver-
tical interval switching, remote controlled
matrix, internal/external keying and matte,

bordered wipe patterns, and accurate color

timing.

Available options include chroma key, color
black/matte generator, Borderline, non-sync
inhibit, automatic sync-add inputs, and an
AFV system. Model 1400-12 is available in
NTSC, PAL, and PAL-M versions.

For additional information, call or write the
Grass Valley Group, Inc.

A TEKTRONIX COMPANY

THE GRASS VALLEY GROUP, INC. A6\ -

Station Plaza East
GREAT NECK, NY 11021
{516) 487-13,]1

February, 1975

4419 Van Nuys Bivd, Ste 307
SHERMAN DAKS, CA'91403
(213) 9906172

1644 Tullie Cir, NE P.0. Box 482 . 810 W Bristol Street
ATLANTA, GA 30329  MABANK, TX 75147  ELKHART, IN 46514
(404) 634-0521 {214) 887-1131 (219) 264-0931
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. DIRECTAER 0
CURRENT sk, FROM D. C.

February, 1975 / by Howard T. Head

Heme'Radie Warning System Selected

The White House Office of Telecommunlcatlons Pollcy (OTP)

has announced a new policy respecting home radio warning systems
for communicating attack or disaster warnings directly to the

- general public., Under the new policy, the National Weather Serv1ce
- VHF/FM forecasting and warning system (weather radio) will be the
~only Federal Government radio system employed for this purpose. '

This syetem 1ncorporetes a special tone—alert SLgnal Already on

the market are home receivers which can be activated autemetlcally__
by this tone signal at the option of the receiver owner. OTP has
"expressed the hope that mass productlon of these receivers will brlng
the cost "within the reach of every American Cltlzen.*

--The National Weather Service transmitters operete either on 162.4
'MHz or 162.55 MHz generally with a power of 1000 Watts. A service
~range of 40 miles is expected. There are 70 stations now in
operation in the larger metropolitan areas with a network of 350
stations ultimately planned. The completed system is expected to
make coverage available to 90% of the U.S. population, The pro-
jected cost of the completed system is around 3 million dellars,'
and the terget date £or completion is the end of 1977.

"The new OTP pollcy does not affect the exlstence or eperatlon of
the Commission's Emergency Broadcast System (EBS). EBS will -
~ continue in operation, but OTP considered it to be unsuitable for
~ a national attack and disaster warnlng system, since even its tar-
_get response time of five minutes was considered inadequate, and
as a practical matter, EBS response tlmes are eften much longer,-
-even when the system works. - - :

-'Cemmission'critieized en'Operator EXams

The North Carolina Association of Broadcaeters {NCAB], in a recent
flllng with the Commission, has told the FCC that its operator's
study guide does not adequately prepare students for the actual
examination for a Third Class Operator's permit. Stating that

- "fundamental fairness requires that there be a reasonable
correlation between the official study materials" and the

(Continued on page 6)
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or even MORE money, compare with the Sparta Studio/
Remote Audio Control Centers. They are classed by them-
selves in providing complete production-and-remote
broadcast facilities, as we discovered when we tried to
measure up ‘“‘competing” units. Which is probably why

Sparta Any
AC155B/  Other
ASC305B Maker?

5-Mixer mono (AC155B) with 14 inputs
5-Mixer Stereo (ASC305B) with § inputs
Pushbutton multiple input selector
Studio guality audio performance
Console removable battery-operable
Four selectable outputs, plus earphones
Monitor speaker built-in
Cue (all mixers) to built-in speaker
Muting standard

HRENERREE]
OUuooooodo

Sparta’s innovation leadership in creating
these Studio/Remote Centers of outstanding
utility speaks for comparing all Sparta professional
broadcast equipment against any other.

We want you to write or call us collect for
the Sparta information you need to consider in any new
equipment decisions.

None for the money...

even our competitors sometimes buy them!

Instead of offering the familiar comparison of our equip-
ment versus others’ in this space, in all fairness we can only
list some features of ours and let you try to find an equal . . .
we cannot.

Sparta Any
AC155B/  Other
ASC305B Maker?

] Custom instant-start turntables

] Micro-balanced tone arms

O Furniture-grade cabinetry

O Matching utility shelf accessory

] Matching bench-&-lid accessory

] Lift-leaf table extension

] Designed to do two jobs interchangeably
and perfectly!

I So reasonably priced that do-it-yourself

can’t compete!

We're in the business of You.
=S EBARITTA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
(916) 383-5353 - Telex 377-488 * Cable SPARTA

a Subsidiary of 4€ Cetec Corporation

For More Details Circle (3) on Reply Card
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DIRECT CURRENT
FROM D. C.

(Continued from page 4)

examlnatlon, NCAB pointed out that in the last eleven months, 107
of 125 North Carolina applicants had failed the test for the
Third Class permit. The Association went on to say that "this

is a matter of particular concern to broadcasters who are trying
to seek out and extend new employment opportunities to minorities."

New TV Propagation Curwves Still in Limbo

As the case nears its entry into its second decade, the Commission
continues to debate the matter of the adoptlon of new field
strength vs. distance curves to be employed in predicting the
coverage areas of TV broadcast stations. Although it has long

been known that the "official" curves contained in the Commission's
broadcast Rules predict service ranges for UHF TV stations
generally larger than are ordinarily realized in actual practice,
the Commission and the broadcasting industry have been unable to
agree on replacements for the curves which are now part of the
Broadcast Rules and Regulations.

A famlly of curves developed in 1965 was objected to by broadcast
engineers on the grounds of lnaccuracy, and these curves were
revised a year later, although in the face of some continued
objection. About this time, TV broadcast licensees woke up to

the fact that almost all stations would have their coverage con-
tours shrunk by the use of the new curves, and the UHF stations
would be much more seriously affected by this reduction. Even
this realization generated little concern, since most TV

stations rely on audience surveys to determine actual viewing.

The increasing penetration of CATV systems, however, caused

many stations to take a closer look at the matter, since the
coverage and non-duplication rights of broadcastlng stations
carried on cable systems are established in terms of the coverage
contours. In the hope of making the new curves more palatable to
broadcasters, the Commission proposed in 1971 to make a further
change in the contour distances, by re&eflnlng the values of

field strength required to provide a given grade of TV broadcast
service. These proposed changes likewise ran into industry opposi-
tion.,

FCC Chairman Dick Wiley is anxious to clear up all pending cases,
including this one, and the debate at the Commission continues.
Broadcast statlons, especially those on UHF channels, want
maximum carriage and non-duplication rlghts from cable systems,
while cable systems would prefer to exercise their own option as
to which stations are carried. The Commission has considered a
pDSSlble substitution of a system of fixed mileages to determine
carriage and non-duplication rights, but this proposal has also
run into disagreement. At this writing, the Commission has
tabled the matter, still hoping to find some solution that will
fly.

BROADCAST ENGINEERING
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MASTER VIT TEST SETS A state of the art sys.terr-l of-test equ.lr‘nent, m-aster
sync generators and distribution amplifiers designed
to let the user build a system to fit current needs and

expand on the same system as requirements grow. The
1100V frame is common to all video, pulse, test and

sync modules and the 1100A is common for all audio
modules.

1100 series modules currently available:

1100V/A Video/Audio Frame
1101V/A Video/Audio Power Supply
1102 Digital Sync Generator
1103 Color Standard

1104 - Color Sync Lock |
1105 Black Burst/Bar-Dot Generator
1106 Automatic Sync Changeover
1107 Module Extender
1108 Staircase Generator (linearity)
1109 Miltiburst Generator
1110 : Sine‘2 Pulse and Bar Generator
1111 Encoded Color Bar Generator
1112 Video Distribution Amplifier
1113 Ditferential Input VDA
1114 Pulse Distribution Amplifier .

- 1115 Pulse Delay Amplifier
1116 ’ VITS Composite Test Signal Generator
1117 VITS Delete/Insert
1119 Audio Distribution Amplifier
1120 Audio Preamplifier
1121 : ~Audio Monitor Amplifier
1122 Subcarrier Distribution Amplifier
1124 Waveform Monitor
1129 - VIR Signal Generator

VDD AT g AMERICAN DATA CORPORATION
| "—_’é= o wIRPAR

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

ADC SOUTHEAST ADC SOUTHWEST ADC MID-ATLANTIC ADC NORTHEAST ADC WEST
205-837'5180 713-341-7272 301-460-1454 6172372600 213-387.7756

DISTRIBUTION AMP_LIFIERS

For More Details Circle (4) on Reply Card
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EMEI FecHNOLOGY. INC.

ROUTING SWITCHERS FOR
EVERY REQUIREMENT

REPLACES PATCH PANELS
VIDEO/AUDIO B

* Plug-in Construction
* Local or Remote

* 12 or 15 Inputs

* LED Status Indicators

12x6  $2535 15x6  $3075
12x12  $4485 156x12 $5440

\REMOTE CONTROL FOR BROADCASTERS
VIDEO/AUDIO

Plug-in Modular Const.
Momentary Pushbuttons
* LED Indicators

* |nput-Output Amps

* Optional Vert. Int.

k.1
*

12x6  $3747 16x5  $4470
12x10 $5630 16x10 $6740

THE ULTIMATE

* 20x10 Matrix W/P.S.

* 5 Level Switching
1—Video, 2—Audio &
2—bi-directional auxiliary

* Breakaway Audio

* Memory — CMOS Logic

* Any Type Control

20x10 Audio/Video
W/P.B. Control

SINGLE CHANNEL SWITCHERS

12 or 15 Inputs-Video/Audio 12 In $695
- 15 In $795

20 Inputs-Vert. Int.-Custom Control
Similar Features of 20X
‘P.B. Remote Ccntrol $1295

AX Audio Switchers as Low as $12.00/Xpt.
QUALITY AT A PRICE EVERYONE CAN AFFORD!

Send For Brochures & Price List

COMMUNICATIONS TECHNOLOGY, INC.

4306 GOVERNORS DRIVE SSW. e HUNTSVILLE, ALABAMA 35805

205-837-7340

$10,560

For More Details Circle (5) on Reply Card
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TV cameramen
form societies

TV cameramen will be pleased to
learn that there is an organization
prepared to give special attention to
them: The American Society of TV
Cameramen, Inc. As reported in an
earlier edition, there is also a
second group called The Guild of
Television Cameramen. This later
group is headquartered in England.

Unfortunately, most cameramen
around the world, as well as in the
U.S., have not been aware of these
two organizations. Now it appears,
as a result of publishing something
on the existence of the Guild, that
the two apparently have common
goals. Since there is now communi-
cation between the two, it may
result in a melding of the two into
an international organization.

For further information on the
American Society, we suggest U.S.
cameramen correspond directly
with Robert Zweck, ASTVC Presi-
dent, Box 1189, Radio City Station,
New York, N.Y. 10019.

Remote services

could be problem

The NAB has vigorously opposed
a request by business and edu-
cational radio to share the 450 and
455 MegaHertz bands presently
allocated for broadcasting’s remote
pickup services.

In comments urging the Federal
Communications Commission to
dismiss the proposal, NAB said it’s
an effort ‘“to wrest additional
frequencies’’ essential to high-
quality broadcasting merely ‘“‘to
satisfy the nebulous demands of the
Land Mobile Services.”

NAB said the business/education
radio filing ‘“‘is fraught with am-
biguities, half-truths and, above all,
a total lack of understanding as to
the intended purpose of the Remote
Pickup Broadcast Service.”

“Remote pickup frequencies are
a programming tool and not a busi-
ness convenience,’’ it said.

BROADCAST ENGINEERING
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;2"25 IO 6 ~ AVAILABLE NOW . . PROVEN IN SERVICE
| g 4.5 METRE EARTH STATION ANTENNA

@ Measured patterns meet CCIR/FCC {3225 log )
© requirements
® 4/6 GHz receive/transmit
® New high efficiency feed (patent pending)
® G/T of 30.47 dB at 30" elevation
@ Universal mount : :
@ Quick - easy - manual erection — no crane required

v :

: j% . Full details on this and’ot_h_er-s_i_z_es..--i:ﬁ':B,dl_’lgﬁn_'-}'_07'2".-_" '

ANDREW CORPORATION 10500 W. 153rd St., Orland Park, IL., U.S.A. 60462 Telephone: {312) 349-3300
ANDREW ANTENNA COMPANY LTD. 606 Beech St., Whitby, Ontario, Canada L1N 5S2 Tel: {416) 668-3348
ANDREW ANTENNA SYSTEMS Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS 171 Henty St., Reservoir, Victoria, Australia 3073 Telephone: (03) 460.1544

ANDREW ANTENAS LIMITADA Av. Brigadeiro Faria Lima, 830s/64 Caixa Postal 22.252, 01452 Sao Paulo, Brasil Tels: 210-2808, 211-5132
For More Details Circle (6) on Reply Card
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- 900 SERIES CONTROL UNITS
Plctured s the Schafer 903 time-oriented MOS Memory: system
with 24 hour (or up fo 7 days) advance pmgramming capability.

More features are standard eqmprnent on thi 803 than on any
other- com{:larahjy' !Jrﬂ:ecl s.ystam Automatrr Memary Loadmg and

o The Schafer 902 is the goof-proof system. 48 format sequence
'thumhwhee]s make the 902 the ultimate in -simplicity. Add a
Randnm Access 2000-step MOS cartrldge programmer, and yau

“Operation Re-regulation”

NCTA will sponsor two ‘“‘Oper-
ation Re-regulation” conferences
for cable operators and representa-
tives of Congress and federal agen-
cies in March.

Expanded versions of the NCTA
Legislative Conferences held the
past two years, the conferences are
designed to acquaint law makers
and policy makers with cable

st .

‘..I'anfled Encoded ‘Logging are available, too.

vlde virtilly unlimited storage and programming control,

. all the 700 computer models,
-.."Y{')I..l. CAN'T OUTGROW A SCHAFER/NTI 700 COMPUTER.

industry positions on current legis-
lative and regulatory issues.

Cable operators from the Eastern
half of the country will attend the
first conference, March 2-4. Oper-
ators from the Western states will
attend the March 16-18 meeting.
Both conferences will be held at the
L’Enfant Plaza Hotel in Washing-
ton, D.C.

_'_' 700 SERIES COMPUTERS

Yoli can't D_utg;rw.r a Schafer/NTH 700 system with integral -compufer!
_'Each 700 is totally modular and may be expanded at 'a'm«r time to pro-

From the.

‘smallest 730 10 the Ultimate 770, each Schater/NTI computer system
offers standard features not available o any other systern at any price.

To prove it we have a new brochure that qut_liné's iﬁe_ capabiiitie.;s _of

Why hot send for it and see for your

“Have the most flexible Jowcost automation system r the world.

10

THE AUDIOFILE

chinges:

-'tuswnly from Schafar,

ii’iﬁiilll’i%ﬁ'ﬁ

Bon't forgat . .

] =
pr——
fene—

tennas, remember ..

S

; SCHAFEF? ELECTRGNICS CGHPGRATION
767 Castilian Dr.
Santa Barbara Research Park

~ Goleta; California 93017

For More Details Circle (7) on Reply Card

NEW STANDARD IN MULFIPLE: CARTRIDGE MACHINES .

THE random-accass -:.art.nclge systerﬁ you've been waiting forl. The AUDl-OFILE is
‘all solid-state, fast, 'and has audic quality equal to the best snng!ei:!ay cart. ma-
Use it in your dutomation “system, or with DJ mntml in your studio. THE

. The AUI}IOFILE E‘K-

. Schafer is the ore-stop source for all vour eqipment require:
ments. When you need studio equipment or transmitting gear, automation or: Audio:
files, réelto-rael or cartridge recorders, consoles or turntables. transmitters or an-
SCHAFER HAS T ALL.

Tl i
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NAB asks for
fee refund

The National Association of
Broadcasters is demanding that the
Federal Communications Com-
mission refund to broadcasters
millions of dollars in annual fees.

Its filing with the FCC points
that the Supreme Court held that
its decision invalidating annual fees
for cable television also applied to
broadcasters; that the FCC itself
conceded this in cancelling fees for
cable, and argued that failure to
refund broadcast fees would consti-
tute “‘arbitrary and invidious dis-
crimination.”

NAB'’s petition said that in view
of the Supreme Court decision and
FCC’s announced intention to re-
fund cable fees, broadcasters are
entitled to “‘equal treatment” under
the law.

NAB also noted that the high
court held that regulated industries
also perform a public service and
should only be assessed for the
benefits they derived and the assess-
ment of annual fees meant that
“CATV’s and other broadcasters
would be paying not only for
benefits they received but for the
protective services rendered to the
public.”

The NAB petition said the FCC
itself “conceded the impropriety of
the existing annual broadcast fee’
by noting that the Supreme Court

ruling “‘raised certain basic ques-
tions’ about its schedule of annual
fees.

“Since the standard utilized by
the Commission in setting the cable
fees was arbitrary and unlawful,”
NAB’s petition said, ‘*‘the same
would hold true for that upon
which the broadcast fee was pre-
mised.

“A disparate treatment between
the cable and broadcasting indus-

tries...would invoke evidence of
arbitrary and invidious discrimi-
nation.

“NAB submits, therefore, that as
a result of the NCTA (Cable)
decision and the determination to
refund annual cable fees, the
Commission is now obligated at law
to respond to broadcast petitions
for annual fee refunds in a like
manner.”’

BROADCAST ENGINEERING
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Chapter chairmen should see that
information on meetings and other
news is sent promptly, as soon as it
is available, to the SBE Editor, Joe

SOCIETY OF BROADCAST ENGINEERS. INC

P O Box 88123 Indianapols, Indiana 46208

Broadcast Engineering magazine
provides this means whereby the
members of the Society of Broad-
cast Engineers can report on SBE
chapter meetings, announce future
events, and have articles, papers,
and other technical and nontechni-

Risse, P.O. Box 131, Dunmore, Pa.
18512. Include photographs when-
ever available; preferred photo-
graph size is 8 x 10, but smaller
sizes are also usable.

The deadline for submitting copy
to the SBE Editor is the 25th of the
second month preceding publica-
tion.

(Continued on page 14)

cal items published.
ELECTRONIC

L IV E JOURNALISM

REMOTE-TV BROADCASTS
INSTANTLY WITH THE NEW
NURAD ANTENNA SYSTEMS

NURAD MODEL 20 QP 1

NURAD QUAD POLARIZED ANTENNA SYSTEMS FOR THE 2.0
GHz and 7.0 GHz MICROWAVE BANDS OFFER THE

FOLLOWING FEATURES:
m Unattended operation with remote control.

m Rejects multi-path signals when used in
the circular polarized mode.

m Remote transmit antenna set-up time
reduced to minutes.

m No “Microwave Survey” required.

® Eliminates the use of rotational components
or adjustments,

m Operational even with obstructions in
normal transmission path.

m High gain for long range operation.
For further information contact:

NURAD

INCORPORATED

2165 DRUID PARK DRIVE
BALTIMORE, MARYLAND 21211
AREA CODE 301—462-1700

For More Details Circle (9) on Reply Card
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These pictures were taken at the
mini-convention sponsored by the
New York Chapter. SBE has been
successful with their mini-conven-

tion mainly because the Chief
Engineer - the chief buying in-
fluence - heads the list of attendees.
However, these conventions also
have included key sessions with
industry heads covering important
industry issues.

BROADCAST ENGINEERING


www.americanradiohistory.com

TV Station Executives...

EIMAG’s 1975-model 8963 TV triode
saves you money Six ways.

When you purchase your new TV transmitter with EIMAC’s 8963 the new 25
kW power triode, you benefit six ways: 1. The 8963 saves 1200 watts per
hour in filament and screen power over a tetrode. That's over $250 a year
in your pocket*. %. The new-design ripple fin radiator of the 8963 gives
better and quieter cooling with reduced blower power requirements.
J. The 8963's cool cathode and husky grid structure mean lower inter-
nal temperature and increased reliability. 4. Simple triode circuitry
reduces components and resulis in less downtime and failures.
5. EIMAC'’s 3,000 hour warranty is a potential savings on tomorrow’s
tube replacement cost. 6. The 8963 gives you the gain and perform-
ance of a tetrode with the economy and circuit stability of a triode.

Put dollars in your pocket
and enjoy improved trans-
mitter reliability with the
EIMAC 8963. For complete
details, ask your TV equip-
ment distributor or write
EIMAC, Division of Varian,
301 Industrial Way, San
Carlos, California 94070. Or
contact any of the more
than 30 Varian/EIMAC Elec-
tron Device Group Sales Of-
fices throughout the world.

division

varian

*Based on an 18 hour transmitting day at 3¢ per X*WH—and rates are going up (Business Week, Oct. 5, 1974).
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of FM monitors
made for remote

State-of-the-art performance. It’s
made TFT a leader in AM and TV
monitoring. And, now, it's available
in a complete line of FCC type-
approved FM monitors. Choose
from two baseband units — Fre-
quency and Modulation (Model 723)
or Modulation Only (Model 734) —
plus stereo and SCA!

Like all TFT monitors, the FM line
is tailor-made for remote operation.
For one thing, you don't need an
RF amplifier to drive the baseband
monitor. So, you get an exception-
ally clean demodulated signal.

Furthermore, you don’t have to
give TFT monitors much after-
installation attention. The Mode!
723, for example, doesn’t need per-
iodic calibration because its sta-
bility is =100 Hz per year. Other
features that make TFT monitors
ideal for remote include: digital
(BCD) or optional analog logging
outputs, and several alarm options:
Carrier-Off, Loss-of-Modulation,
and Off-Frequency.

Advanced design techniques are
hallmarks of all TFT instruments. In
the stereo monitor, for example,

m TIME AND FREQUENCY TECHNOLOGY, INC.

phase lock loop circuits ensure
supetrior, highly stable separation
measurements. Another example is
the use of crystal filters in the SCA
monitor to provide excellent selec-
tivity.

Frequency synthesizer design is
another TFT advantage. And, the
Model 723 can be calibrated directly
against NBS, using a TFT Model
735 WWYV Receiver.

In addition, the precise accuracy
needed for measuring peak modu-
lation is provided by digitally set-
table peak flashers that display
plus and minus peaks simultane-
ously. This is standard, both on the
baseband monitors and on the SCA
unit.

All TFT monitors meet applicable
FCC requirements, and baseband
units have high level inputs for
direct transmitter hook-up. This
allows you to make all necessary
proof-of-performance measure-
ments.

For a demonstration on your fre-
quency, call or write TFT at the ad-
dress below. In Canada: Glentronix
Lid., Don Mills, Ontario,

3000 OLCOTT STREET, SANTA CLARA, CA 95051 (408) 246-6365

For More Details Circle (11) on Reply Card

14

wwWw americanradiohistorv com

SBE

(Continued from page 12)
Chapter Reports

Chapter 1: Binghamton, N.Y.
Chairman: Bill Sitzman, Jr.
Tyrone, N.Y, 14887

On December 10th, optional dinner
at the Ramada Inn was followed by a
meeting at WBNG-TV, Binghamton.
Bob Raboin, Supervisor, End User
Sales, Amperex Corp., demonstrated
the Plumbicon camera tube plus other
innovations of the Amperex and
North American Philips Co., in the
video field. Chairman Sitzman
thanked Doug Colborn for having
presided over the previous meeting
while the chairman was recuperating
from loss of voice.

Ususally the chapter meets on the
2nd Tuesday at the Owego, N.Y.
Treadway Inn. For further informa-
tion on future meetings phone (607)
273-2970.

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

The December 12th meeting was
held at the Cowboy Restaurant, 60 E.
49th St. Morley Kahn and Mike
Faulkner of Dolby Laboratories, New
York, discussed the reduction of net
FM pre-emphasis when Dolby type
encoding is simultaneously employed.
The technique was demonstrated and
applications were reviewed.

For information on future meetings
in New York call Chairman Lyons at
(212) 335-1600.

Chapter 16: Seattle, Wash.
Chairman: Harry Lewis
Seattle, Wash. 98125

The December 11th meeting, held
in the Downstairs Banquet Room,
featured Russ Williams, Ampex Re-
gional Sales Engineer, who demon-
strated and described the AMPEX
AVR-2 modular portable quad video-
tape recorder,

Chapter 17: Minneapolis-

St. Paul, Minn.

Reorganization Under Direction

of:

Joel Humke, St. Paul, Minn.

Reynold Lark, Egan, Minn.
Editor’s Note: Thanks to Engineers

Humke and Lark, Chapter 17 is on

the way back to becoming one of the

largest and most active. Arrange-

{Continued on page 16)
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== Nost agrﬁ:t* he way to do £hat is WIth one of Lhc)se
little paftable color videotape systems. The ones they
alac: agree don t quite stack up to film.

- Well, we agree too. They don t. Not on a
i .studlo monitor anyway.

' But what about the guy s&ttmg at home in

KAIL

?‘SQ_EEISI Dl Ame Blva., Complon Calil. 80220

-

front of his TV set? He doesn’t know how many .acannmg
lines a studio monitor has or how many his TV set has.

All he knows is that he sees the news or he doesn't:

Lf there was a fire downtown at 4 o'clock and he hears
about it on the radio driving home, he wants to see it at
6 o'clock. Instead of hearing about it. Again. '

And if one station can get that kind of news on the
air consistently, chances are the guy at home will be watch-
ing that one station, Consistently,

And chances are that station will be using the Akai
VTS-150, the portable color videotape system that's being
used by more stations in more states than any other system.

If you'd like to find out why, just write us and we'll
send you a brochure.

If you'd like to see why, just write us and
we Il come and show you.
something to think about.
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canon | R

One-Inch Plumbicon®Color Camera Zoom

PV 10X15

Igmm to igomm; /2.0

o Wide Angle

e Close Focusing 3.9’

e Bayonette Mount

¢ Adjustable Back Focus

e “Macro Focus™ Operation

e Small Size

¢ Lightweight

e Light Transmission Over 80%

e For All One-Inch Color Cameras

Canml CANON U.S. A., INC., o NEVADA DRIVE, LAKE SUCCESS, N.Y. r1040
BROADCAST OPTICS & N.V. Philips of Holland (516) 488-6700
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The best by far...
because Revox delivers what

all the rest only promise.

------ “§r w5 EEREEY §W
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For complete details write:
Revox Cormp., 155 Michael Drive, Syosset, NY. 11791
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(Continued from page 14)

ments are being made for a meeting
place and technical speakers. Contact
either one of the above to learn when
the next meeting will be held, and
where.

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

The December 19th meeting, held
at Buddies Upstairs, was a general
discussion meeting which included
seating of newly elected officers:
Chairman Jim Hurley, Vice Chairman
Jack Cvetic, and Secretary-Treasurer
Frank Davis.

The November 5th MiniVention
was reviewed and it was generally
felt that this event was most success-
ful. A repeat for next year was
planned for discussion in the early
future. The encore was being urged
by a number of the exhibitors.

Chapter 21: Spokane, Wash.
Chairman: T. O. Jorgenson
Spokane, Wash.

Featured speaker, Frank Coile,
Chief Engineer of KWSU, discussed
Translators in Eastern Washington
for Educational Television on Novem-
ber 18th at the usual luncheon
meeting at the Castle Restaurant. Mr.
Coile suggested that the group hold
at least one meeting in Pullman,
Washington in 1975.

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

The December 19th meeting, held
at the Northway Inn, Syracuse, was
chaired by Hugh Cleland, program
director. The program started with a
20-minute videocassette, courtesy of
WCNY, on using and taking measure-
ments with the Tektronix 520 Vector-
scope. Following that, the meeting
was open to a general engineering ex-
change or open discussion on prob-
lems, solutions, new developments,
and FCC regulations.

Chapter 25: Indianapolis, Ind.
Chairman: Don Morgan
Indianapolis, Ind. 46217
Chairman Morgan presided over
the November 19th meeting at the I
U. Dental School. The Tek Corp.,
demonstrated Broadcast Signal mea-
surements. Tektronix Engineers Paul
Raymond, Juan Moore, and Roger

(Continued on page 55)
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Cable TV takes on Jupiter

Worden takes directions from Larry Sturges.

Apollo astronaut A}
Program coordinator George van Valkenberg looks on.

the strength of
“Gibraltar] yet -G8
uniquely mobile | -
and flexible. |

The Quick-Set Gibraltar Balanced

Pedestal offers everything you want for

strength, quiet mobility and unlimited

versatility.

125-pound camera capacity

Floating 4-inch column

Height range from 36 to 56 inches

Steering wheel with brake for steering

or raising and lowering

Glides through 32-inch

doorways

@ 6-inch casters have cable
guards

@ Rubber timing belt drive to

casters for silent operation

Crab and tricycle steering

Gibraltar Cradlie Head has “Quick-On” plate and
is available with one or two handle cperation. g

send for
T free catalog
INGCORPOQRATED

3650 Woodhead Drive Northbrook, lllinois 60062
312/498-0700
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By Joe Roizen

(Photos by Donna Roizen)

The largest and most mysterious
planet in our solar system which
has fascinated terrestrial astrono-
mers for several hundred years is
Jupiter. Ground observations have
established the size, rotational peri-
od, and other topographic features.
But in an effort to ever refine our
knowledge of our own solar system,
NASA Jaunched two space vehicles
in the past 32 months which were
targeted to go around Jupiter and
send back signals relating to that
planet’s atmosphere, magneto-
sphere, radiation belts, and other
scientific details.

While the measurements of Jupi-
ter’s specific characteristics are of
interest to specialists in the scienti-
fic fields involved, the aspect of the
Pioneer 10 and 11’s fly-by that
most intrigued and amazed tele-
vision viewers all over the world
were the actual images of the
planet returned from the satellite
by a television camera that must
easily be the most sophisticated
(and expensive)} color TV camera to
date. The statistics regarding the
problem of sending back any
signals at all are impressive. Pio-
neer 11°s transmitter, generating an
8-watt output, sent its electromag-
netic radiation through 430 million
miles to space, a distance so great
that even at the speed of light
(186,284 miles per second) it takes
42 minutes for the signal to arrive
at earth.

Holding Down
The Noise

Since the earth is rotating, three
separate ground stations located in
Goldstone, California, Madrid,
Spain, and Canberra, Australia are
used to constantly track the space
vehicle with parabolic disk anten-
nas measuring 210 feet in diameter.
By the time the 8-Watt signal
reaches earth, it is at an infinite-
simally miniscule level, in order of
a quadrillionth of a watt, or in
electrical terms minus 153 dB.

BROADCAST ENGINEERING
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To amplify this signal without in-
serting additional system noise, the
amplifiers at the ground stations
use masers operating at 7° K, a
temperature achieved through the
use of liquid nitrogen and needed

to slow down atomic activity within F'-Vb¥
the solid-state devices used for gong"”es
separating this minute signal from CE 4age

background interference. If dis-
tance is not enough, there is a
further problem that when the
spacecraft approaches the planet
and achieves periapsis it must go
through severe radiation which may

Management Highlights

Cable, community college television, and local
educational institutions scored a significant plus
in providing over a million viewers in the San
Francisco Bay Area with television access to a
momentous event that unfolded itself over a five
day period and which received only cusory
coverage from the national networks. If there was
ever an example of the advantages that are
available to the viewer through intelligent use of
a cable system, this was probably one of the
prime ones.

NASA’s exploration of our own solar system
through the Pioneer series of space vehicles,
which carry television cameras that send back
pictures of our neighboring planets, is one of
space technology’'s greatest achievements that is
unfortunately eclipsed by the more dramatic
Apollo missions that involved human passengers.
From a technical standpoint, the problems of
sending back television images and other scienti-
fic data from distances approaching six astro-
nomical units are phenomenal.

The average viewer getting his evening dose of
national news was given only a few minutes of
highly condensed pictorial reporting during the
peak activity period near periapsis. Obviously,
much more was going on at NASA’s Mission
Control as Pioneer 1l began sending back reams
of information while it was in the proximity of
Jupiter. Scientists, who had designed and were
conducting the on-board experiments, all
gathered at Moffett Field to explain what was
happening to science editors and other experts
attending the press briefings.

NASA’s desire to publicize this event and to
also record and distribute later led to a unique
opportuinty where literally hours of fascinating
program material obtained through interviews
with the assembled experts were made available
over microwave lengths to the local cable
companies, TV equipped community colleges,
educational stations, and museums. At least, the
population in this area had a picture-window
view of an historical and technological space
success which the rest of the nation saw only
through the dim porthole of restricted prime
time.

February, 1975
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affect the performance of the unit
significantly and may even damage
it beyond recovery.

Television viewers throughout the
United States were given relatively
short news briefs about the Pioneer
11 Jupiter fly-by by science re-
porters such as Roy Neal and Jules
Bergman which limited reporting of
this significant event to a mere few
minutes of national network time.
That 1s deplorable when one con-
siders the amount of time allocated
to murder, mayhem, and military
activities instead of to a positive
accomplishment of this kind. View-
ers in the San Francisco Bay Area,
however, who were connected to
cable television or those willing to
visit local community colleges, edu-
cational institutions such as the San
Francisco Arch Diocese and mu-
seums like the Exploraforium, were
able to see extended coverage of the
whole project through a very unique
TV system set up by NASA at their
Ames Research Center in Moffett
Field.

Press briefings during the critical
days of the Jupiter {fly-by were

conducted with full color coverage
and permitted viewers to listen to
the scientists and project leaders
who explained the progress of the
spacecraft and the state of the data
being received. Press representatives
could ask questions and received
direct responses from such noted
scientists as James van Allen, who
discovered the radiation belt
around earth which is named after
him, and Dr. Guido Munch of the
California Institute of Technology,
who has conducted the infrared
radiometer measurements of Jupi-
ter’s net heat energy output which
may solve one of the greatest
mysteries as to whether Jupifer is
actually radiating more heat than it
receives from the sun.

The combination of the pictures
being generated by the imaging
photopolarimeter on Pioneer 11,
with its ever closer views of Jupiter
and those coming from the press
center or the studio, were con-
stantly being recorded in U-Matic
and one-inch format on a pair of
Sony and two IVC 80O series
machines. It was possible therefore

WITH THE
NASCO VIDEOTYPER

Live or video tape programming. Insert titles in
existing video tapes with simple typewriter style
operation. Displays up to 16 lines of copy in easy
to read characters. Supered titles and special
effects. Built in sync generator. Price—just $1,815,

(A\ = m
() Saesien

947 Janesville Ave,
Fort Atkinson, Wis. 53538
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to either feed live signals of the
events at NASA out to the viewers
that were hooked intb the system
and to repeat these programs at
more convenient time (one press
conference was after midnight)
through the use of VIR playbacks
that went through digital time base
correctors in order to make them
broadcast stable. If the national
networks needed locally prere-
corded Jupiter images to overlay on
their commentary, the VTR ma-
chines with the correctors could be
used for that purpose.

Public interest in this television
solar system spectacular was ob-
viously high since the San Francisco
Exploratorium reported that they
had 10,000 visitors go through to
view the special monitors they had
set up for this purpose. The local
cable companies figured that they
were reaching 200,000 homes as far
south as Monterey and potentially a
million viewers. Obviously, this is
one of the areas where cable TV
can provide a unique service to the
community by bringing high in-
terest information to local subscrib-
ers of an event which regular
commercial television cannot or will
not assign much time to.

The method by which the images
are returned from Pioneer 11 is in
itself worthy of description. The
imaging photopolarimeter, which
was conceived by Dr. Tom Gehrels
of the University of Arizona and
built by the Santa Barbara Re-
search Center is a most unique TV
camera weighing nine and half
pounds, using 2.2 Watts of power
and employing a one-inch telescope
as its lens to scan celestial bodies in
our solar system. The IPP consists
of a dichroic image splitting system
that divides the light coming
through its lens into red and blue
components. Two super-sensitive
photo diodes generate electrical
signals proportional to light inten-
sity which are stored in the came-
ra’s EC memories in the sequential
fashion they are received from the
stepping action of the lens system
as it scans in increments across a
controlled angular position of up to
141 degrees. Since the spacecraft
itself spins approximately once
every 12 seconds, the combined
spin/scan motion produces the two
dimensional requirements for creat-
ing an image.

BROADCAST ENGINEERING
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VIR helps automate
transmitter

adjustments

By Archie Brusch, KATU, Portland, Ore.

The three units of the 1440 are shown installed in the rack at KATU. CE William
Vandermay is pointing to the small meter panel, while Assistant CE Archie Brusch
points to the control panel. Top position in the rack goes t¢ the heart of the device.

18 BROADCAST ENGINEERING
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In March, 1971, the five Port-
land, Oregon television stations
were involved in an actual on-air
test of the VIR signal. Stations
KATU, KOIN-TV, KGW-TV,
KOAP-TV and KPTV were acti-
vated during the experimental
period with KOIN-TV acting as the
originating station. Through the
cooperation of Pacific Northwest
Bell and associated AT&T compa-
nies, the signals were sent through
a 1,000 mile loop to simulate a
typical transmission circuit, then
back to Telco and fed to the
various stations involved in the test.
The tests were supervised by mem-
bers of the BTS committee and
representatives from interested
engineering firms and television
consultants from throughout the
USA were in attendance, observing
and serving as judges of the test
results.

Pre-selected color slides with an
assortment of APL’s, color satu-
ration and hues were transmitted
both with and without the VIR
signal. When the VIR signal was
sent, each transmitter operator
adjusted his phase, chroma ampli-
tude, luminance amplitude, black
level, etc., for an optimum re-
covered demodulated VIR signal.
The group of skilled observers at
the receiving site then made color
and quality judgments on the
signals from the four stations trans-
mitting (unfortunately, disaster
struck and the KOIN-TV towers
fell the previous morning so their
transmitter could not participate).

Judgments were made with and
without VIR adjusted signals. VIR
adjusted signals showed a definite
improvement in picture quality, and
perhaps to be expected, showed
that the worse the picture degra-
dation before VIR, the more signifi-
cant the improvement as seen with
VIR.

At the receiving site, all four
channels were optimized on a
carefully engineered receiving
system. All color receivers were
made identical as to light output,
color balance, etc., and the trans-
mitters involved had been opti-
mized previously.

It was at this test site that the
first hint of the concept to use the

February, 1975

VIR as a reference in order to
electronically automate transmitter
adjustments came to our attention.
This gives you a little of the back-
ground of the VIR signal, where it
originated, and how it was officially
field-tested in Portland.

A new and useful device for video
control is the Tektronix 1440
Automatic Video Corrector. KATU,
Channel 2, an ABC affiliate in
Portland, Oregon, has been oper-
ating a 1440 since April of 1974, in

conjunction with our RCA TT-30FL

Parallel Television Transmitter,
with such interesting results that we
felt we should share our experience
with other stations.

Your Transmitted Signal

Basically, the 1440 can be used
in two entirely different appli-
cations, as shown in Figure 1. First,
in open loop operation, it could be
used to automatically adjust in-
coming video from various sources
such as a network feed or a remote
teed. We do not use the device in
this manner. At KATU, we have
installed the 1440 in a closed loop
circuit at the transmitter.

The VIR signal is added to the
program signal at the studio Master
Control output. It traverses the STL
and transmitter. A Telemet 43501
Demodulator recovers the video
signal, including the VIR signal,
from the transmitter’s output feed
line and feeds it back to the 1440.

The 1440 also receives the video
signal from the STL and introduces
compensatory changes in this signal
as it is being fed to the transmitter.
These changes or pre-distortions
are determined by the distortions
suffered by sync, burst and the VIR
signal as recovered by the demodu-
lator and fed back to the 1440’s
other video input.

Correcting Errors

The 1440 can correct; sync
amplitude, burst amplitude, and
set-up, picture modulation depth,
chrominance to luminance gain
errors, and burst to chroma phase
errors.

The first three errors are subject
to FCC tolerances, and the last two
directly affect saturation and hue
errors in the received picture. The

wwWw americanradiohistorv com

1440 now uses the VIR as a
standard to rebuild the signal as it
appears at the transmitter output
coax feed line in the following
manner: the SYNC GAIN is ad-
justed to exactly 40 points, and
stays at 40 points, even with soft
tubes which are stretching and
compressing the sync level with
APL changes. There is no compro-
mise, no question, you get a clean
40 points—no more, no less.

The BURST GAIN is also con-

trolled to exactly 40 points—no

more, no less, just as sync gain is
held constant. When viewing the
recovered signal through the de-
modulator on the Tektronix 529
waveform monitor, flipping the
RESPONSE knob on the 529 to
HIGH PASS gives you a presenta-
tion of burst and Chrominance
Reference Bar that you can lay a
straightedge across.

Because the chroma of the burst
should be matched exactly to the
phase of the Chroma Reference
Bar, the 1440 does just exactly that.
When viewing the line 19 VIR
signal on the 520 Vectroscope, the
phase displacement is negligible
and the lengths of the vectors
match exactly, even under severe
APL conditions.

Working on the same philosophy,
the 1440 now turns its attention to
the CHROMA itself. If the sample
from line 19 VIR tells the 1440 that
the CHROMA is down 5 points at
the transmitter output line, then it
adds enough CHROMA GAIN to
bring it back up to 40 points.

The VIR signal includes a
chrominance reference of 40 points.
This is modulated on a 70 point
pedestal. This chroma reference will
suffer both differential gain and
differential phase distortions in the
transmitter.

When the amplitude and phase
are restored by the 1440, a lot of
wrong looking faces look right
again.

The 1440 corrects burst ampli-
tude to 40 points, independently of
its chroma gain correction, so if
there is a lot of differential gain in
the system, flesh tones and your
burst are both correct. You will
know when this is happening but
your viewers will not.
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Turning its attention now to the
portion of the VIR which rides at
50 points on the recovered wave-
form (Luminance Reference), our
electronic smartbox now either
shifts the overall video gain up or
down as needed and lays that
portion of the VIR signal exactly on
S0 points.

While doing all of the above, the
device is also eyeballing the set-up
on the recovered VIR signal, and
lays it exactly where you want it.
Want 7.5 points? You get 7.5
points!

As any transmitter engineer will
confirm, if you had manually ad-
justed the above parameters as
previously described, you would
spend the next ten minutes careful-
ly going over and over the same set
of adjustments, each time correct-
ing to smaller and smaller errors,
until your eye said, “‘it’'s o.k.” The
1440 makes the corrections fast and
simultaneously. Once presented to
the signal to be corrected, it
corrects all six items mentioned in
the discussion above—in about 300
milliseconds. It does not just start
to correct in 300 milliseconds, it
completes the job in 300 milli-
seconds. As a result, the variation
in transmitter power output is
negligible and needs little or no
attention.

Figure 2 shows the classic VIR
signal, and the points involved in
the previous discussion are all
marked for clarification. With this
information, you will better under-
stand the method used by the 1440
to correct to the VIR, which is used
as the “standard™ by the device.

Physical Layout

Physically, the entire system in-
cluding the meter panel and control
panel consists of three units. The
latter two are sold as an accessory.
The 1440 itself (without the two
accessory units) occupies 3%z inches
of panel space and all cabling and
fittings occupy about 19 inches of
depth. This unit is mounted on
slide rails and may be pulled out
for service, using a simple adaptor.
The panel simply contains an on-
off switch, a fuse and four LED
indicator lights telling which of the

four modes the 1440 is operating -

in.

One of the accessory units con-
tains six sensitive zero center meters
in a 1% inch panel. Total depth,
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including cabling, is about 11
inches. The other accessory unit
contains external adjustments, some
in the form of pots with knobs,
others are recessed controls with
screwdriver and adjustment slots.
More about both of these units
later in greater detail. The three
units described are interconnected
by two 36-conductor cables with
blue ribbon connectors.

An unusual bonus is the ability
of the transmitter engineer to use
the meter panel to do many things.
If your incoming video is normal,
you can assume (we find) that the
1440 is functioning pertectly, there-
fore, you can make ratio adjust-
ments on things like sync, set-up,
master gain, chroma, burst gain,

c., by simply adjusting the trans-
mitter control and watching for the
1440 meter on that function to
cross the ZERO mark.

The zero center meters show the
corrections being applied to video
in order to produce the classical
VIR signal at transmitter output.
Take sync gain for instance. If your
transmitter is in reasonable shape,
and the incoming signal ratio is
correct, and you note that the 1440
sync gain meter is, say at +10, then
you can safely run your sync gain
on your transmitter (if it has one) to
return the meter to zero and you
will find that you have optimized
your transmitter, which can then be
confirmed by flipping the 1440 out
of the circuit into its bypass mode.

The above illustration actually
has occurred at KATU several
times because we are remote con-
trolled from the studio and it is
easy for the remote operator to run
up sync {(or make other adjust-
ments} not realizing that he is
doing so. The 1440 corrects for this
error, but the maintenance man
can then eyeball the meter panel
and reset sync for zero reading
knowing he is returning the trans-
mitter to normal adjustment.

Another very useful function of
the 1440 is to observe the SYNC
GAIN meter during varying APL.
When your transmitter tubes are
near the end of their useful life,
sync will bounce with varying APL.
As long as the 1440 will control
(read on scale), you know that you
are safe in keeping the tubes in the
socket, thus extending their life.
You also have a built-in tube
checker for rejecting them. We also

BROADCAST ENGINEERING
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New Sony U-matic news team...
from action to broadcast in 30 minutes.

Or even less time, With less
equipment. And at less total cost than
you're probably paying now for
news-gathering and teleproduction,

The major networks, ABC, CBS,
and NBC, and many stations nationally
are using the new Sony U-matic
VQ-3800/ 2850 Videocassette System.

All your work is done on
economical, reusable videocassettes.
After location taping, either microwave
the signals or send the cassette to the
studio for quick and accurate editing.
Or go right on the air with the use of
a time base corrector.

You eliminate film cost and
processing time, especially when
important events break close to
air-time deadlines.

You start with the Sony VO-3800
portable VideoRanger ™ recorder and a
color camera, such as the Sony
hand-held DXC-1600. The VO-3800 can
record three 20-minute cassettes on a
single battery charge. It has NTSC color
and EIA monochrome standard signals,
remote control, two separate audio
tracks, automatic power shut-off, and
on-the-scene playback capability.

Sony.

‘ ‘

Ry
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Accurate electronic editing is
achieved with two Sony VO-2850
mastering recorder/editors and the
Sony RM-400 Remote Automatic Editing
Controller. The RM-400 provides search,
pause, and automatic back-spacing.
The V0-2850 has a signal-to-noise ratio
in excess of 45 dB for video and audio,
also separate editing capability for
video and two audio tracks,

Of course, the VO-3800 portable
VideoRanger ™ or the VO-2850 editor
can be used independently of each other.
In addition to electronic news gathering,
these versatile new videocassette units
can add new capability and economy in
production of documentaries, on-site
retail spots, and general studio use,

For complete information and/or
a demonstration write us today.

Sony Corporation of America
Video Products Dept, BE-025-210
9 West 57th Street

New York, New York 10019

The proven one!

Sony fii"Color
Videocassette System

TV reception simulated.
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use it to observe the condition of
our driver tubes, final amplifiers,
etc., as follows.

We can supply the RF sample
signal to our demodulator from
several strategic points by using a
cross point switcher with high grade
coaxial relays and commercial 6 dB
pads terminating each line coming
from the sample points. The most
important sample point is the
output of the Vestigial Sideband
Filter, and the recommended
sample point to feed your demodu-
lator which then feeds its own video
into the 1440 for a closed loop
corrective sample.

Let us assume there is some sync
stretch in our transmitter. We know
this just by glancing at the SYNC
GAIN meter on the meter panel.
(Although the signal being broad-
cast is still perfect.) Let us say it is
reading -15. Now, we have a terrific
service instrument at our fingertips.
Simply select the sample coming
from Transmitter A (remember, our
Parallel transmitters are twins) and
see if the meter goes back to
normal. If it does, you have just
given Transmitter A a clean bill of
health. So, we then select the
sample from Transmitter B final
stage. This shows (in this case) the
-15 reading. Having followed the
abnormal reading to Transmitter B,
we wish to know if it is the final
tube or the driver tube. So, we
select the next sample from the
driver stage output. If we find the

VIDEQ SOURCES WITH
VIR SIGNAL INSERTED

MASTER SWITCHER l

-1440. IN OPEN LOOP CORRECTION MODE

Fig. 1 Open and closed loop operation.

meter still reading abnormally at
-15, the trouble is probably in the
stage just preceding our sample,
which 1is the driver. Should the
meter read normal on this stage,
however, the trouble is obviously in
the final amplifier stage.

It appears then, that we have a
built-in servicing system, thanks to
the combination of the 1440 and
our selective RF sample points,
thus reducing maintenance time.
Your imagination should by now be
showing that you can find the
source of frequency response trou-
ble. This can be done during
air-time, thus providing a dynamic
servicing instrument for use on the
air, with little or no effects to the
viewing public. While I am sure
that Tektronix did not intend for
the 1440 to turn into a ‘“Trans-
mitter Checker,” that is the way it
has turned out at KATU!

Modes Of Operation

As mentioned, the 1440 operates
in one of several different modes of
operation. Let us take a look at
them. First, it can be manually by-
passed with a lever switch on the
control panel. This gives you a look
at your system without the correct-
ing efforts of the 1440 and is a
useful service function.

In the manual control, the knobs
on the front of the control panel
become the controls for an excellent
in-line, manually operated pro-
cessing amplifier without the auto-

FRUM STL

1440 fed DEMOD et

| TRANSMITTER e

-1440°IN CLOSED LOOP CORRECTION MODE
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matic correcting abilities previously
described.

The most important mode is the
VIRS control position. In this
mode, the 1440 is using the VIR
signal from line 19 as seen at the
transmitter output sampling point
through the demodulator, and con-
trolling the signal automatically.

When VIRS
Is Not Present

Pre-set mode 1s also very im-
portant. Assume that the VIRS is
not present on the programming
material. What then? Simple! The
electronic brain inside the box says,
“I see no VIR, therefore 1 com-
mand the circuitry to proceed to
the PRESET mode.” Now a dif-
ferent set of screwdriver adjust-type
controls have been pre-set to match
what the 1440 was doing on VIR
control, and when the unit flips to
this pre-set condition, no one out
there in TV-land is aware of it.
True, dynamic corrections are not
now taking place, however, the pre-
set controls are set for optimum
and unless your transmitter de-
velops severe trouble during pre-set
mode, you are in good shape. Why
drop the VIR? Let us talk about
that a bit.

We face several problems at
KATU that are perhaps not nor-
mal. First, we are operating by
remote control from the studio.
FCC requires that the operator at
this control point (studio, in our
case) be able to adjust all ratio and
power levels. Second, we are oper-
ating two Parallel transmitters
(RCA TT-30 FL) into a combiner
and the 1440 must control both
transmitters.

How about this legal require-
ment? Let us say the 1440 is
functioning on VIR control and the
remote operator decides to change
sync level. He pushes the correct
buttons on the Moseley remote
system to run the sync level higher,
but the 1440 recognizes an ab-
normal situation and automatically
starts cranking the sync back down!
In other words, the 1440 will defeat
each and every function that it is
capable of controlling, as far as the
operator at the remote end trying to
adjust things.

To solve this problem, provisions
are made to drop the VIR where it
is inserted at the studio. The
absense of the VIRS then places

BROADCAST ENGINEERING
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d MILLION FEET OF FILM — ZERO MAINTENANCE!

i %

STy i

RALPH G. WEISINGER, AWARD-WINNING CAMERAMAN-DIRECTOR, AVON PRODUCTIONS

This 1s the verbatim text of an unsolicited letter received from My. Weisinger, reproduced with his permission:

“Ithought you’d be interested M 0 VI 0 I n A conservative estimate of
to know that our 6-plate M-77 all this footage running back

Moviola has recently had its and forth, at up to 240 frames
first replacement part. It was the film slide, a second, for at least 125 round trips, gives
and after estimating how many feet of film us a rough figure of just under 5 million
passed over it, I figured it might be wear- feet of film.
ing a little bit. The total cost of the replace- No other piece of equipment 1n our inven-
ment was $6.00. s tory has performed so flawlessly
gkt and without maintenance or down
time. It's probably' the best in-
vestment we ever made and
that’s why we bought a 4-plate
model to keep our 6-plater com-
pany.”
Ralph G. Weisinger
Avon Productions Inc.

Since we bought the machine we
estimate that we have run 250,000
feet of original material thru
the machine without a scratch,
add to that 250,000 feet of
workprint material, which was
then cut down to approximate-

ly 35,000 feet of edited footage.

Need we say more?

magnasync,/moviola corporation
A Subsidiary of Craig Corporation
5539 RIVERTON AVENUE / NORTH HOLLYWOQOD, CALIFORNIA 91601 / (213) 877-2791

February, 1975 For More Details Circle (18) on Reply Card 23
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NOTE: The chrominance reference and the program color burst have the same phase.

Fig. 2 The nominal vertical interval reference (VIR) signal.

the 1440 in its pre-set mode. This
gives the operator complete and
entirely legal control over the
transmitter tatios, etc., should he
need it. We never have needed it
yet.

The VIR signal was originally
intended to be a ‘‘quality key” that
the show producer applied to his
program at the point of origination.
Then, at destination, if the burst
phase is adjusted to be in phase
with the VIR chroma reference,
and the VIR amplitude points are
used as standards, the operator at
the transmitter (or studio) can
make the program being broadcast
look exactly like the originator
intended it to look, despite its
degradation along the way.

Until program producers become
fully aware of the advantages of
this system and technical details for

application of the VIRS for trans-
mission are worked out and stan-
dardized, it is advisable to DE-
LETE the incoming network or
other VITS and insert your own. At
KATU, we insert VITS, (including
VIRS, on line 19) of the vertical
interval, using a Tektronix R149
waveform generator. This is the last
operation that occurs to our studio
feed and occurs at the point we
feed the microwave STL. Thus, we
have absolute control over the
quality of VITS, including our VIR.

Now, upon occasion, after staying
up all night to make sure your
transmitter will pass the best of
color programming, you will find
that the station is transmitting
black and white. We have a very
popular series called “Movie Clas-
sics’’ and most of these old-timers
are available only in black and

wwWw americanradiohistorv com

white. What happens to our 1440
which depends on VIR during such
programming? Well, if you do
nothing, the 1440 will flip over to
pre-set, which is good, but not
dynamic. So, you insert the VIR
signal without burst when on black
and white and the 1440 then goes
right on regulating monochrome
parameters and doing the job of
maintaining sync and video ratios
and gain.

General Installation Information
It goes without saying that a
chain is only as strong as its
weakest link, and we have at least
two important items as links in this
chain besides the 1440. First, how
about the transmitter? It must be
reasonably cledn as far as band
pass and power making ability.
{Continued on page 56)
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he Editor-In-Ch

‘Now you can economically edit on helicals
and automatlcally transfer in mmutes to quads

The editing system you 've

- been waiting for.

‘Meet the Editor-In-Chief. Our
thrifty new Vidicue 5050,

It defies obsolescence.
You can expand from two to
three machines at will. Or -
move up in logical stepstoa

- completely automatic on-
line, off-line system where
editing is done on low cost
helicals and transferred in
minutes to guads.

Easy to learn, and to
operate too. Simple
keyboard entry. Visual -

display of tape position and all edit
points. Exclusive jam sync, eliminating
forever the need to pre-record SMPTE
edit code on tape. A/B rolls, color
framing, special effects switching,
time base correction. The works!

- Yet this remarkable video tape
editing system is priced far below
competition. In fact, there is none.

COMPUTER

VIDICUE
5050

DATATRON |

QUAD/
HELICAL
SWITCHER

TELETYPE

-

l'__'l'__“l

SPECIAL |
EFFECTS |

| SWITCHER |
-

RECORD
QUAD
PLAY | )
HELICAL

PLAY
HELICAL

RECORD
HELICAL LY

nmoExCcCo

OrrxO—rmI

The importance of Jam-Sync.
Our exclusive jam-sync eliminates the
need to pre-lay-down the SMPTE edit
code on an entire length of fresh tape

. being used to assemble a show from
other tapes. Instead, during pre-roll,:
the system time code generator is auto-
matically set and sync'd so that time
picks up exactly where it left off —to

the frame. This saves quad
head wear. Tape wear, too.
And is also a great time
saver on stop-and-go live
production by generating

a continuous uninterrupt-
ed elapsed time on the
tape.

Save your expensive quads

. for other jobs.

The block diagram tells the
story. You can edit on-line
or off-line. Do time
consuming edits on low cost
helicals. Edit event times
are stored in the computer

and a punched tape prepared. Using

this tape, a precisely edited show can
be automatically transferred to guads
in minutes.

Your quads have never had it so

good. Or your pocketbook either.
We'd like to tell you the whole
story of our Editor-in-Chief.

Why nol write or phone today.

‘JatatroN, INC. cre ssreusomson

1562 Reynolds Ave., Santa Ana, California 92705 (714) 540-9330 » TWX 810-595-1589

Mailing Address e 0 Box 11427, Santa Ana, California 92711
For More Details Circle (19) on Reply Card See Vidicue in action-NAB Show Booth 602
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Although electrons can be made

to paint an audio analogy with near

' perfect precision, there comes a
time when the program must be

stored. Audio recordings on plastic

disks and magnetic tapes are the

most common storage mediums

employed and it is here, at the

electro-mechanical conversion, that

: the audio engineer meets his
greatest challenge.

The broadcaster has his oppor-
tunity to share that challenge when
By Dennis Ciapura it comes time to convert the
mechanically stored program back
to its electrical analogy for broad-
cast to the radio listener. Even if
the broadcaster was to install a
perfectly transparent cable link to
cach listener’s home, the fidelity of
the program would still depend
upon the accuracy of reproduction
that the tape or record playback
systems at the station are capable
of. That fidelity capability is best
measured by testing the fidelity of
test tape and record reproduction.
In the “bad old days” when
recording standards for equali-
zation varied as much as quad
standards do today, the job of
insuring accurate reproduction of
every recording that came down the

Diane Ciapura inspects the $30 component that
shapes the sound of a multi-million dollar radio
Turntable system used in tests described. station.

26 BROADCAST ENGINEERING
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pike was often a frustrating one.
With today’s tape and record
equalization pretty much stan-
dardized, the testing process for
frequency response is quite simple
and really takes very little time.

One area that is virtually un-
known to broadcast engineers is
that of tape deck and phono dis-
tortion testing. The reason that
these tests aren’t commonplace,
despite the fact that the oppor-
tunity for audio disaster is very
great when dealing with electro-
mechanical conversions, is that the
test materials are largely unavail-
able. Have you ever seen, much less
used, a distortion test tape or
record? How' ironic it is, that most
broadcasters can easily produce
data and curves for the frequency
response and distortion of every
segment of their broadcast chain,
except the very tape decks and/or
phono reproducers that feed the
audio into the system!

In our proof change survey series
of articles, Broadcast Engineering
proposed the use of standard test
tapes and records for equipment
performance measurements. Since
very little experience in this area
existed in the broadcast industry,
we decided to pick the minds of
some top people in the recording,
test tape and record industries to
see what types of test tapes and
records are available now and what,
if any, new types could be gener-
ated to widen the scope of trans-
ducer tests that could be done in
the field. We were primarily in-
terested in looking into the factors
involved in producing low distortion
test tapes and records that would
be suitable for use as signal sources
for the equipment performance
measurements, as well as routine
maintenance tools.

For our test tape investigation,
we turned to Mr. John G. (Jay)
McKnight, president of Magnetic
Reference Laboratory in Palo Alto,
California, who is currently serving
as the chairman of the Measure-
ments and Definitions Sub-commit-
tee of the N.A.B. Tape Cartridge
Standards Committee, as well as
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many other advisor positions in this
tield. Jay is recognized as one of the
world’s top tape experts.

We Rolled

Our Own
Before we attempted any further
investigation, we decided to record
our own distortion test tape on a
broadcast type recorder to see what
results could be expected before we
proposed any standards for a
production line product. After all,
it would mean very little to propose
that a standard test tape with less
than 1 percent distortion be em-

+10:d8 DISTORTION

ployed to test station deck perform-
ance if some basic limitation made
such a tape impossible to produce.
If, however, we could produce a
suitable tape on relatively un-
sophisticated equipment, then it
would seem logical to assume that a
somewhat better product could be
produced by a test tape manu-
facturer.

Our test machine was a Scully
280-2, which is a 2 track stereo
record/play deck. We chose a speed
of 7¥2 1.p.s. and Ampex 406 record-
ing tape, so that a common mode
of broadcast operation and an

* PERCENT
: 1 HARMONIC
L . il DISTORTION
20 501000 200 . 400 1K 2K K 7.5K
FREQUENCY
Fig. 1a Graph depicting distortion vs. recorded audio frequency for the

sample tape.

SAMPLE D ISTORTION TEST TAPE RESULTS

11 (¢ T L R ) _,
LEVEL | pprouEncy | CHANNEL 1 _-CHANNEL? AVERAGE
(TR 0,50 0.67
100 0. 65 0.45. 055
400 0. 65 0.45 0.55
R 1000 0.65 0.45 0.55 - -
5000 0.95 0.90 0.93
7500, .| . 100 - 1,00 100 |
- i 1 |
@+10 dB 400 .50 1.10 1.30
400Hz . | g
CLIPPING | +16dB +16 dB +16dB
| v
TAPE: AMPEX 406 (1/4")
SPEED: 712 1PS _ 1
RECORDER/REPRODUCER: SCULLY 380:2 {2 TRACK STEREQ)
REFERENCE LEVEL: 200 nWhbim :

Fig. 1b Detailed results of the tape distortion test.
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easily attainable tape would be
employed. No special or modified
circuitry was used and the tape
sample was selected at random.

Figure 1 illustrates the distortion
vs. frequency response character-
istics that we were able to attain.
We ran the same series of measure-
ments on each of the channels and
averaged the results to obtain the
data for the curve. The bias was
adjusted for minimum distortion
with O level referenced to 200
nWb/m fluxivity. In record pre-
amplifier input level was adjusted
to keep each tone at 0 level for a
uniform playback output level. The
same tests were performed on
several other machines of the same
type but with different test equip-
ment and different engineers, so,
we know that the results are not a
fluke peculiar to one set of test
conditions, as all of the results were
very similar.

As you can see from the graph,
mid-band values of around %2
percent are attainable and a 1
percent limit at the frequency
extremes is reasonable. Even at a
+10 dB level, the average distortion
at 400 Hz is still only 1.3 percent
and a +16 dB input was required
to cause visible flatening of the
waveform with the 406 tape. Figure
1b gives the individual distortion
levels for each frequency. A 16 kHz
toroid type low pass filter was used
to eliminate supersonic bias compo-
nents and weighed the measure-
ments so that only audible compo-
nents would be measured. Oscillo-
scope checks of the null type distor-
tion meter output showed that the
distortion consisted mainly of
third harmonic. Measurements
beyond the 7.5 kHz fundamental
that we used would have been
pointless because even the second
harmonic of higher frequencies
would fall outside of the bandpass
of the ear, radio broadcast and our
tests.

Figure 2 shows the bandpass
characteristic employed and Figure
3 shows the test arrangement that
we used, for those who wish to
duplicate the procedure. No at-
tempt was made to reduce the high
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Fig. 2 Bandpass characteristics used for the distortion measurements.
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Fig. 3 Test equipment and recorder/reproducer used to produce the sample

tape.

frequency distortion by employing
pre-distortion techniques. Most of
the distortion takes place during
the recording process, so, the use of
pre-distortion would simply com-
pensate for that distortion, thus
insuring that the play-back measure-
ments included play-back system
distortion only.

Motional feedback methods have
been used successfully for many
years to reduce the inherent non-
linearity of disk cutters and even
speakers. While motional feedback
would not be possible with tape
systems, the fact that a test tape is
a series of single tones makes the
pre-distortion process quite simple,
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since each tone could have its own
individual compensation tailored to
the record transfer characteristic at
that frequency.

The next step in our test tape
investigation was to consult with
our tape expert, Jay McKnight, to
see what his thoughts on the
subject were. Although we knew
that a distortion test tape with a
“less than 1 percent” spec could be
produced singly, we wondered if
such a tape could be added to the
series of standard test tapes pro-
duced by an existing commercial
firm, and manufactured in normal
quantities. After a discussion of the
inherent system limitations that

BROADCAST ENGINEERING
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must be dealt with, and a review of
what kinds of tests the engineers in
the field could use, we asked Jay if
in his opinion a tape with less than
1 percent harmonic distortion from
50 to 7500 Hz could be produced.
As we expected, he said that it
could.

A multi-track cartridge would be
more difficult to produce because
of the lesser tape width that can be
recorded on for program tracks due
to the portion occupied by the cue
track, but it appears that a
distortion test cart could also be
produced. As a matter of fact, an
appropriate type of tape could have
been recorded on the Scully 280
that we used for our tests, and then
loaded into a cart for use in play-
back distortion tests. Unplugging
the cue pick-up head leads would
prevent ‘‘stop’” activation. Of
course, a commercially made test
cart would be cut in the standard
track configurations and once
again, pre-distortion techniques
used to reduce the recording
distortion.

Jay agreed that most of the
distortion occurred during the
recording process and that play-
back head linearity was not normal-
ly a problem. We checked the
distortion of our test machine’s
play-back pre-amps and found it to
be just over 0.1 percent. As a
practical matter, when measuring
tape system distortion below 1
percent, the smoothness with which
the deck handles the tape can have
as much affect on the measure-
ments as the distortion components
when using null type test equip-
ment, because any speed fluctu-
ation will change the frequency of
the reproduced tone slightly. This
causes the tone frequency to flutter
about the center of the null
frequency, thus adding some am-
biguity to the meter reading. It is
usually possible to catch a smooth
stretch in which to make an
accurate measurement, however,
and if a tape deck has so much
wow and flutter that distortion tests
are difficult, a greater maintenance
priority lies waiting in the tape
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BL-40 MODULIMITER

The Automatie
AM Broadcast

Limiter With
Tweak-ability

Unlike other broadcast limiters that are factory-set automatic, our Model
BL-40 MODULIMITER offers front panel adjustments and separate meters
for output level, peak hmitingand RMS limiting. No matter what your format,
hard rock to classical, MODULIMITER is readily adjustable to maximize
transmitter efficiency and extend coverage. Our patented electro-optical atten-
uator provides unobtrusive, smooth, true RMS limiting. An ultra-fast F.E.T.
peak limiting section prevents unwanted overmodulation with no peak clip-
ping. Qur “Phase Optimizer” maintains most favorable signal polarity permit-
tingup to 125% positive modulation without negative undershoot. The BL-40
MODULIMITER offers all state-of-the-art automatic features plus complete
adjustability not available in others. UREI quality, of course.

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

Exclusive export agent: Gotham Export Corporation, New York

For More Details Circle (20) on Reply Card

wwWw americanradiohistorv com

29


www.americanradiohistory.com

30

= ; L
5 4 [ 0.002"MINIMUM STYLUS RRDIUSHH| &
& REFERENCE VELOCITY » 5cm/sec, V . =
= 3t ; ! 5
= i TTHh =
& Ly S ARIRE aE
e i Lo S

T LT

LTI '
4 0: 0007 “"MINIMUM JU A
TSTYLUS RADIUS 1~ [Ty [
REFERENCE VELQC ITY 7 .vf

I =semssec.— |- A ki

D

el 1o A ] TLL

i BT
ant®

g = s
400 1K K. 5K

| ———— = CONSTANT VELOC ITY CHARACTERISTIC, NO EQUALIZATION.

s « DISTORTION AFTER 75 p sec EQUALIZATION,
Cmezmiam = DISTORTION AFTER PLAYBACK-EQUALIZATION.
©esweennee = D]STORTION WITH PLAYBACK EQUAL|ZATION ONLY.

Fig. 4 These graphs show the calculated values of second harmonic that can

be expected due to tracing error during playback,

assuming negligible

recording distortion and perfect vertical angle matching.
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Fig. 4a Formulas used to generate the curves shown in Figure 4.

handling machinery! We have made
tape deck distortion measurements
with several types of distortion
meters ranging from inexpensive kit
form products offered by Heath
and FEico, to the automatic null
Hewlett Packard equipment and
have not experienced any problems
unless the deck under test had
some mechanical deficiency.
Looking at the test tape situation
as a whole, since excellent frequen-
cy response test tapes like the MRL
21 series already exist and low dis-
tortion high level tapes are a
reality, there is no reason why truly
complete tape deck performance
tests can not be done in the field.
thus assuring the broadcaster that
his tape playback quality is com-
mensurate with the fidelity capa-
bility of the rest of the broadcast

chain. A good, comprehensive test
procedure for FM broadcast would
consist of running a reproducer
alignment tape through each tape
deck to adjust the equalization for
the flattest response, then run a
high level low distortion test tape,
including a 400 or 1000 Hz tone at
10 dB above reference level, as well
as the 50 to 7500 Hz at 0 dB series.
This procedure would show up any
response, distortion or headroom
problems in the tape equipment
and yet still represents a very small
investment of engineering time and
money.

Now, How About
A Distortion Test Record?
Our expert opinion for the test

record project was Dan Gravereaux,
of C.B.S. Labs, Recording Research
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Division. Dan is a top authority in
the field of disk recording and
playback and has had his work
published nationally.

Like many other technical situ-
ations, there are two sides to the
record distortion story; the distor-
tion recorded onto the record
during the manufacturing processes
and the playback distortion, which
depends upon many factors. While
modern mastering techniques can
produce a test record with a very
small amount of recorded distortion
through the use of motional feed-
back techniques, it is difficult to
retrieve the same degree of per-
tection during playback. So, our in-
vestigation was aimed at finding
out what type of test record would
be best suited to AM and FM
broadcast testing and what kind of
results engineers in the field could
expect to get with the kind of
playback equipment currently in
use. Assuming that tone arm track-
ing error has been kept to a
minimum, high frequency tracking,
or tracing error, is one of the prime
playback distortion problems. Al-
though the waveform on the record
can be cut with as little as about Y%
percent distortion, it is cut with a
chisel shaped cutting stylus which
results in harmonic generation
when we attempt to trace the wave-
form with a spherically shaped
playback stylus. The larger the
stylus radius, the more distorted the
output waveform will be.

Unfortunately, the requirements
for good low frequency tracking
and good high frequency tracing
are contradictory. To maintain
good contact with the groove walls
while tracking low frequency com-
ponents, the stylus should be rela-
tively large, but to trace the
intricate treble modulation, the
stylus should be as small as
possible. The most common method
of dealing with the problem is the
elliptically shaped stylus. The dual
radius tip does a good job of main-
taining groove wall contact while
tracing the higher frequencies with
improved accuracy, because the
smaller radius can better follow the

BROADCAST ENGINEERING
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path cut by the chisel point. Most
of the distortion is second harmonic
and can be calculated quite easily.

Figure 4a is the formula for
estimating the second harmonic
distortion. As you can see, the
distortion 1is proportional to the
frequency, the velocity and the
minimum stylus radius. It is also
inversely proportional to the square
of the linear speed. From this
relationship we may deduce that
the best conditions for low tracing
error distortion would be minimum
velocity, minimum stylus radius and
maximum linear speed. Since our
test record is supposed to be a high
level distortion testing device, the
velocity must be the same as
normal program material would
produce, so, we are limited in this
area. The stylus radius is a function
of what the broadcaster has in his
phono pickup at the station, usually
a 0.7 mil. spherical in older equip-
ment, or one of a variety of
elliptical combinations in the high
performance phono systems.

The linear speed is proportional
to the disk r.p.m. and the circum-
ference, therefore, the highest linear
speed for a 33% r.p.m. record
would exist at the outer band.

To get some idea of what the
tracing distortion limitations are,
we calculated the second harmonic
content for various conditions of
equalization for 0.7 mil. and 0.2
mil. stylii. The 0.2 mil. radius could
be the smaller radus of an elliptical,
so, these curves apply to the high
performance systems, while the 0.7
mil. curves show the limitations of
the common spherical. We assumed
that the distortion test series would
be cut at the outside of the disk
and used 10%” diameter to calcu-
late the linear speed.

Using a reference velocity of S
cm/sec., we first plotted the distor-
tion for a constant velocity. Next we
applied the increase in velocity
resulting from the 75 usec. stan-
dard recording equalization used on
the high end. This is not the dis-
tortion that would appear at the
output of the phone pre-amp,
however, since it does not take the
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Video Tape Timer

REPLACES
MECHANICAL TIMER
ON

AMPEX
AND

RCA VTR’S

® Hour-minute-
second-frame display

e Bright LED readout

e All solid state

e Direct replacement on VTR

® Remote display option

RECORTEC, INC.

777 PALOMAR AVENUE & SUNNYVALE, CALIFORNIA 94086 e (408) 735-8821
For Mare Details Circle (21) on Reply Card

the source!

that’'s who AMPRO is with -a variety of consoles available im-

mediately from stock . . . 4, 6, 8 10 and 12 channel audio

consotes in mone, dual mono, stereo and dual stereo/simulcast

versions with your choice of either slide or rotary fader! Heavy

duty components used throughout PLUS:

@ 4 input transformer coupled preamps and step type faders
with cue on all channels.

® 124 dBm protected transformer coupled outputs.

® Protected monitor with 4 muted outputs and separate phone
amp.

® Built-in cue, intercom & remote talkback systems.

@ Stereo phasing test switch for audible evaluation of source
phasing on all stereo consoles.

Add in shielded PC hoard mixing bus to eliminate maintenance

problems, 104 dB Mic to Program output and much, much more

and you'll see why AMPRO consoles set the industry standard.

Priced from $1,795 to $4,795.

AMPRO also manufacture a complete line of automatic tape

cartridge recorder/reproducers and multi-cartridge units. Finanec-

ing available to qualified buyers. Call Alex Meyer collect or write

today for details.

AMPRO CORPORATION

2220 Maplewood Ave., Willow Grove, Pa. 19090 e (215) 657-3100
Professional Equipment for Broadcasting Professionals

See us at NAB Booth # 910 South Hall
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Fig. 5 A recording equalization curve is a composite of the
standard 75 usec curve and an inverted 25 usec curve. This
type of record equalization would result in a high level test

record that would simulate the levels normally distributed
across the band after the standard equalization is applied.

high frequency roll-off at the play-
back end of the system into
account. Since the second harmonic
of any of the higher frequencies
would be attenuated more than the
fundamental, a significant re-
duction of second harmonic content
results.

The next curve shows the re-
sultant second harmonic level for
the closed loop; 75 usec. record
equalization and complementary 75
usec. reproducing equalization,
which is the standard high frequen-
cy characteristic of the RIAA or
N.A.B. standards.

The last curve is a plot of the
distortion for a constant velocity
record characteristic when played
back with normal equalization.
This would result in an overall
frequency response that rolls off on
the high end with a 75 usec.
characteristic. This has interesting
implications for the FM broadcast-
er, because the phono output would
be complementary to the transmit-
ter’s 75 usec. pre-emphasis. The
break points of the curves are not
exactly the same, but it is close
enough that the error is negligible.
If a test disk was cut with normal
equalization on the low end and

flat at the high end, the phono
preamp roll-off would cancel the
transmitter pre-emphasis resulting
in constant modulation vs. frequen-
cy when the broadcast chain is flat.

Although this kind of test would
provide a very convenient method
of checking overall FM frequency
response, it would not provide a
very good distortion check for the
phono system because the average
spectral distribution of energy in
modern program material contains
more treble energy than the un-
equalized recording would provide
for a distortion test. On the other
hand, program material does not
normally contain treble energy at
full level, at least not for a
sustained time period. Most recent
studies show the average spectral
distribution to fit very well into a
25 usec. characteristic. This is one
of the reasons that Dolby B for FM
broadcast converts the 75 usec.
curve to 25 usec.

We conclude, therefore, that the
optimum recording equalization for
a distortion test record would be
the standard 75 wusec. minus 25
usec. to simulate the average spec-
tral content of program material.
This type of test would provide a
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Fig. 6 Calculated values of second harmonic distortion
due to tracing error that could be expected if the record-
ing characteristics shown in Figure 5 are employed.

good check of the reproducing
system’s ability to do its job with
respect to distortion performance.

Figure 5 illustrates the composite
+75, -25 usec. equalization curve
that could be used. Figure 6 shows
the second harmonic distortion due
to tracing error that can be
expected for 0.2 and 0.7 mil. stylii.
A peak capability test as is already
contained in the C.B.S. BTR150
test record would be a worthwhile
addition to the distortion test series.
This test provides a series of tone
bursts at 10 dB above the reference
level, excellent for assuring ade-
quate “‘headroom.”

It is important to bear in mind
that the tracing distortion is not the
only source of distortion. An error
in the phono pickup vertical track-
ing angle can also result in the
generation of considerable second
harmonic distortion. A S5 degree
error will cause about 1 percent but
if the angle is within 2 degrees, less
that 2 percent can be expected.
Fortunately though, distortions do
not usually add, so, the actual
performance is really amazingly
good if the phono reproducing
system is in good shape. We would
hope that any station holding an

BROADCAST ENGINEERING
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FCC license would maintain a
reproducing system capable of
meeting the distortion and response
standards for type of service
licensed.

Although the rules do not specifi-
cally regulate the program sources,
few engineers would approve of 7V2
percent AM distortion or 3% per-
cent FM distortion before the
program even reaches the control
console! Most broadcast phono
preamps have very low distortion
levels, some less than 0.1 percent,
so it is the mechanical aspects of
the disk reproducing system that
are likely to present the greatest
challenge. The N.A.B. rumble spec
is -35 dB referenced to 1.4 cm/sec.
at 100 Hz. This may seem like a
rather loose specification, but bear
in mind that this frequency falls on
the low frequency boost part of the
reproduce equalization curve, so, if
the turntable has rumble compo-
nents around S0 Hz, they will be
boosted about 5dB more than the
100 Hz reference level.

The N.A.B. rumble testing pro-
cedure specifies a measurement
bandpass of 10 to 250 Hz, + 1 dB,
with 6 dB/octave roll-oftf below 10
Hz and 12 dB per octave above 500
Hz with 500 Hz 3 dB point. If the
primary rumble frequency is kept
below 10 Hz, the preamp response
roll-off will usually exceed the
N.A.B. numbers, so, the turntable
and preamp system may add less
rumble noise to the distortion
measurements than the rumble spec
suggests.

On the other hand, a system with
a lot of 50 Hz rumble will be a
tough cookie to crack if the turn-
table rumble spec does not exceed
the N.A.B. spec by much. The test
procedure specifies that standard
reproduce equalization should pre-
cede the metering system, which
means that the very low frequencies
will get a lot of boosting. At any
rate, if the rumble exceeds the
playback distortion, the quality of
reproduction being passed on to the
listener is impaired and the engi-
neer should know about it. Not
many broadcast stations have
rumble meters, but most have
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distortion meters or have a way of
obtaining one for proof measure-
ments. So, if some mechanical
problem interferes with the phono
distortion tests, the alarm flag will
be raised, even if the actual
measurement cannot be related to
the N.A.B. spec.

Tone arm tracking error will also
affect the distortion measurements
as will the quality of the pickup
itself. All of these factors combine
to make phono distortion measure-
ments look rather unimpressive.
For this reason, not too many
people brag about their phono
system distortion specs: most engi-
neers would rather talk about the
preamp and its less than 0.1
percent spec. However, judicious
selection of components, compre-
hensive testing and careful mainte-
nance can produce startling im-
provements in audio quality. It is
often amazing to find that records
which appeared to have been dis-
torted recordings, can be cleanly
reproduced atter improvements are
made to the phono reproducing
system. We must begin to go
beyond the routine response tests
and learn to accept the less than
spectacular test results as reality
and not shy away from distortion
testing because we can’t make a

less than 1 percent across the
board.

To see just what kind of perform-
ance an average system could
actually produce, we ran some tests
using high level recorded tones; the
1000 Hz ‘0" level tones on the
C.B.S. BTR150 and STRI100 test
records. The tests were performed
with two different pickups installed
in the tone arm, one with a 0.3 x
0.7 mil. stylus and the other with a
0.4 x 0.7 mil. stylus, both by
different manufacturers. A popular
broadcast type turntable with a 12”
arm adjusted for optimum tracking
was used for the test platform. The
turntable rumble measured -40 dB
which would allow for a test
resolution of 1 percent distortion
using a null type distortion meter.
The test bands near the outside of
the disk were reproduced with 2 to
3 percent distortion while the same
level tones near the inside showed 4
to 5 percent. The results for both
phono pickups were about the
same. Preamp distortion at the
same frequency was below 0.1
percent.

These figures represent stereo
playback specs which involve both
lateral and vertical modulation and
are therefore the result of’tracing
errors in both directions at once.

- _J PHONO |
; i PREAMP® [T

"TOROTEL |

#19664 |
LOW PASS
FUT ER

QRK-12 TURNTABLE WITH

GRAY 306 MICRO-TRAC ARM
(SHURE M5SE & EMPIRE 999EX
INSTALLED FOR.DISTORT IOM TESTS

=MLY ONE CHANNEL OF STEREC-AUDIO SHOWN

600 LOAD AN

F_W G O

: O 65
HEWLETT PACKARD 1404
0SCILLOSCOPE

NEHE

HEWLETT PACKARD 334
AUTOMATIC NULLING DISTORTION METER

Fig. 7 Test equipment and connections for disk distortion tests. Using this

setup, the distortion of the

reprcducing system can be

tested and

corrections made to minimize tracking and tracing error.
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This is one of the reasons that our
measured results show more distor-
tion than the calculations for
simple lateral tracing distortion
would indicate.

As a matter of fact, the distortion
under the same test conditions,
except for lateral modulation only,
was about 1.5 percent. In all cases,
standard RIAA reproduce equali-
zation was employed. Generally, the
greatest playback non-linearities are
due to tracking and tracing errors,
so, we reoriented the phono pickup
in its mounting and measured the
distortion after each modification.
The vertical angle was varied by
shimming the front of the pickup
and then the rear and the angle of
the pickup with respect to the tone
head center line. The end result
was that we were able to reduce the
stereo distortion to about 1.5 per-
cent at the outside of the disk and
to about 3.2 percent at the inner
bands.

Obviously, careful use of a test
record and a little time can result
in more audible performance im-
provement than just about any
other engineering endeavor around

the broadcast station. You cannot
expect to always obtain a two to
one improvement in reproducing
distortion, particularly if you get
about 1.0 percent right off the bat,
but the opportunity for increasing
performance to some degree is
always there just waiting for some-
one with a test record and distor-
tion meter to come along and tweek
it out.

Figure 7 shows the test setup that
we used, for those who wish to
duplicate the tests. The turntable
and phono pickups used for the
tests are relatively inexpensive units
and represent equipment that is
likely to be in use at broadcast
stations.

The 15 kHz toroid filter is not
really required if distortion tests
with a 1 kHz fundamental only are
performed, since no significant
components above 15 kHz are likely
to be encountered. Be sure to check
the preamp distortion and S/N
ratio before starting the disk tests.
The noise should be measured with
the pickup installed so that any
induced hum can be caught and
corrected. Make sure that the

0pti~ranging...

3 Monsanto

exclusive!

Select the Counter or Counter/Timer that provides the
functions you need and get AGC and Monsanto’s
exclusive Opti-ranging for optimum display resolution.
AGC prevents erroneous measurements at marginal
input amplitudes. Opti-ranging allows the selection of |
resolution, prevents gate change interruption of display
and retains the unit value of any one decade. In contrast
to autoranging, Monsanto’s unique Opti-ranging offers
all the advantages of automatic and manual operation
without the inherant disadvantages of both. Contact
your nearest Representative or write for full specifica-

tions and prices.

Prices start at $6 25
| ]

UNITED SYSTEMS CORPORATION

9 Full Digits,
standard on all models.

818 Woodley Road .

For More Details Circle (23) on Reply Card

Dayton, Ohio 45403 »

Ph: (513) 254-6251 « TWX: (B10) 459-1728
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frequency response is flat before
attempting the distortion checks
and don’t be afraid to load the
pickup with other than 47K if
that's what it takes to flatten out a
resonant peak.

Summing Up

In summary, tape and record
transducer testing is still one of the
sadly neglected corners of our
business. Although we hope to see
high level test records and tapes
produced in the near future, no
manufacturer can be expected to
produce something that few people
will buy. Familiarity breeds interest
and interest breeds experimentation
and toward these ends we submit
this account of our exploration of
the electro-mechanical conversion
with the hope of sparking increased
testing in the field. 1f you have any
questions or comments, feel free to
drop us a line.

We wish to thank Jay McKnight
of Magnetic Reference Laboratory
and Dan Gravereaux of C.B.S.
Recording Research Division for
their generous gifts of time and
knowledge.

8500 Series — 4 models, Univer
Counter/Timers 50 MHz through 1 GHz

8700 Series — 3 m
Frequency Counters 150 MHz through 1 GHz

. omeranery o« MlONS@Nto
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We penetrate the
San Francisco
BayArea

27 of the 39 San Francisco Bay Area FM
stations have purchased Jampro FM an-
tennas. Of the top 9 stations with 50 KW or
more ERP, 8 have Jampro antennas. And
for many good reasons! Better stereo per-
formance due to lower VSWR. High power
corona-free operation in foggy San Fran-
cisco mountain top transmitter locations.
Join the majority of FM broadcasters in the
5th largest market in the country, serving
over 1.6 million homes, with 3.3 million
adults*. Buy a JAMPRO antenna, if you
don't already have one! Choose from four
different types to meet your particular
power and coverage requirements. Phone
or write us. Our experienced antenna en-
gineers will be happy to discuss your re-
quirements.

*Statistics available upon request

ANTENNA
COMPANY

A DIVISION OF
COMPUTER EQUIPMENT
CORPORATION

(916) 383-1177
6939 POWER INN ROAD
SACRAMENTQ, CALIF.
95828

Let Jampro help you
penetrate your market!
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Avoicd confusion with
STATUS LIGHT.

By Pat Finnegan

Status lights can help you avoid
confusion, and they can be extremely
functional in the program format. Here
you see a status light that indicates
incoming calls from mohile unitsx.
even though the speaker may be

muted. The light is operated by a
carrier operated relay in the base
receiver.

 REGULAR CIRCUIT OR BUS

6V CONTROL
- VOLTAGE.
6V LAMP
' 'gmumk-_tmcﬂlfdnﬁﬂ]ﬁﬁ?- ,

- REGULR | GvicoNTROL
- EQUIPMENT  VOLTAGE
AP e

H 6V REMOTE LA

Fig. 1 These are the most common
methods of adding a status light to a
circuit. Care should be taken, how-
ever, to avoid changing the electronic
characteristics of the circuit.

" " REGULAR CIRCUIT FUNCTION

L CRmesoe
CONTROLVOLTAGE ~

e o e R B SR
2 =

STATUS LAMP

. VOITAGESUPPLY: |

Fig. 2 Here is a simple example of how to use a relay or switch to show a
condition. In this way, the status indicator is isolated from the circuit.
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During multiple switching opera-
tions and at other times when
special events take place, a few
simple status lights wired to strate-
gic points in the system can make
the operator’s life easier. At the
same time, they may help avoid
switching errors caused by operator
confusion or forgetfulness.

Elaborate status monitoring
arrays found in complex switching
or automation systems are not
needed in average station opera-
tions. But a few simple lights can
alert the operator that certain
events are happening, about to hap-
pen or should happen. Such lights
can be ecasily added to any system.

General Methods

While there are a number of
ways to operate status lights, most
applications will fall within a few
basic categories.

Connecting a lamp across a cir-
cuit or bus is the simplest and most
common method. The lamp will
draw its power from the circuit
itself. If there is already a lamp in
the circuit and a remote lamp is
desired, the remote lamp is con-
nected in parallel with the original
one.

The use of spare contacts on a
relay or switch that will operate
during the times desired is the next
most common method. The relay or
switch has other primary duties,
and the lamp switching is only a
seconday function. The lamp may
draw power from the relay or from
an external power supply.

In circuits where IC’s and tran-
sistors are directly involved, either
transistors/relay combinations or
relays only are used to switch the
lamps. In many cases, a transistor
will act directly as the switch for
the lamp, the transistor driven by

BROADCAST ENGINEERING
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One of akind...

Thefirg howte
proof of performance package

that every AM chief engineer
has been waiting for..

Mﬂlﬂt’f] HENetRing s
ROOF oF
PERFORMANCE PACKAGE

Now, for the first time, a book
that tells you in step-by-step
detail just how to perform all

the necessary technical pro- USE THE COUPON BELOW TO ORDER
cedures which comprise the Only $6.9

FCC’s annual Proof of Per- pgagepald?

formance Test. This in-depth  r - - - - - - - = - - - - - - - - 1

BROGDCGST encGineerinGg, .

1014 Wyandotte Street, Kansas City, Mo. 64105 '

analysis of each regulation
and its corresponding pro-

1

|
cedure will provide you with a | Please send me copies of |
genuine understanding of what ' BROADCAST ENGINEERING’S PROOF OF ,
|

PERFORMANCE PACKAGE at $6.95 each
tggufg%eeﬁtpsegta? gggthggvrrt]re]te | (postage paid). My payment is enclosed.

e First proof package ever
offered b AdAress . .o o
e Standardized test

fOI’ FCC and Stations : Y :
e Includes proof forms for L State. Zipo . |
logging Comoe ol ol 4
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low lever DC signals or logic sig-
nals.

A status light may be used in a
double duty mode, that is, the lamp
indicates two separate functions

LOW LEVEL DG
OR LOGIC INPUT

i

when they occur. By wiring a resis-
tor in series with the lamp, during
turn on by the first function, it will
glow at less than full brilliance. A
set of contacts from a different

— i - (A)
POWER
SUPPLY L5 s
o ———=——=——0 [AMP VOLTAGE
{ |
71 HIGHER
: : CURRENT
LOW LEVEL DC at LAMP
OR LOGIC INPUT | : @ J_
= = == (B)

Fig. 3 Here are two ways to use a transistor as an interface. In (A), directly as a
switch. In (B) it is used to operate a relay when the lamp requires more current

than a transistor can carry.

circuit function, when operated, will
short out the resistor, causing the
lamp to glow at full brilliance,
indicating the second function is
taking place.

Design Your Own
Although complicated circuitry is
not necessary to operate status
lights, a few basic principles should
be given consideration in your
design.

A lamp added at any point in an
operating system should have no
adverse effect upon that system. If
the lamp obtains its power from the
system internal power supply, care
must be exercised that the addition-
al current drawn by the lamp or
lamps do not overload the power
supply or damage components in its
feeder system. Although many in-
candescent lamps are physically
small, they still draw appreciable
current.

IT KEEPS MANNIX FROM
SHOOTING MARCUS WELBY.

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

It's 100 times more stable than
any crystal oscillator system.
Ends routine monitoring, stan-
dardization procedures, adjust-

ments. Eliminates much external test equipment. Combines the
304D Rubidium Frequency Standard with the 650A TV Carrier
Synthesizer. Just plug the 6500 system intothe transmitter socket
previously occupied by the quartz crystal. Without further atten-
tion, unaffected by environmental conditions, it will keep your
station’s carrier frequency stable within .05Hz per year. The
6500 is FCC approved and already in wide use. Write or call for
full technical and application information.

Tracur, Inc. Industrial Instruments |

6500 Tracor Lane e Austin, Texas 78721 ¢ AC 512/926-2800
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RUBHCHROMA
PROBLENS ..

We all know chroma should be right
when it reaches your station — but take a
look at it. If you are receiving low chroma
with some envelope delay, the Matthey
Chroma Corrector can cure it FAST,

One knob gives you control over +40%
chroma level and another over +100ns
chroma delay. Adjusting the chroma does
not effect the luminance signal.

It has bypass, remote control and is right
for NTSC video. Use it for cleaning up
chroma after distortion by microwave link,
or use it at VTR output for up-rating your
VTR performance.

You'll like its small size, fast operation,
effectiveness, AND low cost.

Telemsion Equipment Associates, Ine.

BILL PEGLER
Box 1391+ BAYVILLE,N. Y. 11709

516 - 628-8068

For More Details Circle (28) on Reply Card
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Management highlights
Pat has shown how a lot of confusion can be avoided by using status
lights to indicate conditions that operators should be aware of. In~

some cases, you can-see that status lights can |mprove the program
format by making the operator(s) more eff;cuent

The danger, of co,urse_, is that you can go.overboard with status lights
to the point that they actually add confusion. First, think about your

operation and where |rr|tat1ng operating problems occur,

You'll

probably find a circuit here that will eliminate that problem. As Iong as
you stick to solvmg problems, you 1 1mprove ‘your operation:

When many lamps are being
added to an operating system, a
special power supply should be
built that will supply power only to
the lamps and associated relays.
This power should be isolated from
internal power supplies by the use
of “*dry contacts’’ on relays or
switches.

Strong RF fields can induce cur-
rents in long remote cable leads
and allow interference to enter the
equipment in this manner. When
strong fields are present, shielded
cable should be used for the lamp
runs.

AMPEX

NON-POPPING GATE
SPRING MODIFICATION

®Scully

FLUTTER BAR
RECONDITIONING

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

Techniques

How a lamp will be operated
when applied to a circuit will often
be dictated by the circuit itself, But
when there is a choice of methods,
here are a few of the many tech-
niques possible.

The switched ground technique
has developed with solid state
equipment and can be used to
switch a lamp also, especially from
a remote location. There is nothing
complicated about it, the ground
return side of the circuit is switched
rather than the voltage side. This
method has the advantage of reduc-

ing transients into the equipment,
since static or similar transients are
usually positive going voltage. Also,
should the cable become shorted,
the only adverse effect will be a
continuously burning lamp rather
than a blown fuse in the power
supply. However, if the lamp is at a
remote location from the power
supply, then it makes no difference
which way the switch is done since
the high side of power must be
routed to the lamp anyway.

A transistor as a switch or an
interface is another technique, es-
pecially useful when working direct-
ly with IC’s or transistors. An IC
normally cannot carry the current
draw of a relay or of a lamp. As an
interface or a switch, the transistor
can be turned on by low level DC
signals from the IC’s or logic sig-
nals. If the lamp level of current is
a high value, the transistor can turn
on a relay which will handle the
higher current through its contacts.
When selecting a transistor for this
application, the relay coil or lamp

STEREO

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

NEW RIN GBACK ANTENNA

e

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

36 HOUR SERVICE — LOANERS AVAILABLE

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

Simplifies Alignme . Seeds Installation

Low profile ringback frames available on all Mark
Grid Parabolic Antennas. 3-point mounting greatly
reduces path alignment and installation time.

Ringbacks further improve already extremely low
wind loading characteristics of Mark Grid Antennas
compared to solid dish type parabolics. Frequency
- : range 400-900 MHz, 2GHz. Others available on special
JMINNEAPOLIS | M Aﬁ [MAG/\/ET/CS/N@’ application. Nest 4 to a crale. Write:

Originators of the grid antenna.

8125 PLEASANT AVE SO

5439 W. Fargo
Skokie, Ill. 60076
(312) 675-1500

(6\2 884 7393

For More Details Circle (29) on Reply Card For More Details Circle (30) on Reply Card
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SWITCH OR
RELAY CONTACTS
OF 1ST FUNCTION

 LAMP - 1 o=
-VOLTAGE

RELAY CONTACTS
INSECONDFUNCTI&N

SERIES | o ik
IS | emigeh

Fig. 4 Here's how you can make the lamp provide a second indication while the

first function is still in operation. You'll
the lamp glow brighter.

C{JNTROL RODM POSITION

e e e e e e

note that shorting the resistor will make

SPARE RELAY CGNTPtCTS IN
EQUIPMENT AT SQME DISTANGE

=
T | STATUS LIGHT
sty POWER‘,‘ @
SilEE ] SupplY —:l
e =g} 2l
| - ~

Fig. 5 This is an example of the switched ground technique.

TRANSMITI'ER

CUNTRUL ROOM ﬁ
POSITION

r*—-—--w-g

il

LEJW ild ".-'OLTAGE

STEP-DOWN
~ TRANSFORMER

Fig. 6 When a 120 VAC circuit must be monitored at a distance,

"

use a

step-down transformer and a rectifier to send low voltage DC to the lamp.

40
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This status indicator
panel used at WLBC shows which
alarm has gone off.

current will flow through the tran-
sistor, so the one selected should
have adequate power rating.

Other applications require a very
large and bright light as can be
supplied by 120 VAC. If this light
circuit is to monitor one that is
solid state, it is important that the
120 VAC be isolated from the low
level solid state circuits. Even the
field around the AC circuit can be
damaging to sensitive solid state
elements. The best device in this
application would be the solid state
relay. Isolation is provided by the
photo-optics in the relay, and the
relay can be turned on by logic
levels from the solid state equip-
ment.

If the circuits that are to be
monitored are only 120 VAC or
higher, such as found in a trans-
mitter, it is not desirable to route
this high AC voltage out through
low voltage switching or monitoring
circuits. A step-down voltage trans-
former will provide the safest meth-
od. The transformer is located at
the higher voltage location and a
further refinement can be obtained
by rectifying the low level AC volt-
age into a DC voltage for routing to
the remote point.

Maintenance

Whether the status lights are
those in a large system, individual
lights on separate equipment items,
or lights the station has added to a
system, most can be afflicted with
common problems.

Troubleshooting failures in lamp
circuits, particularly a multi-light
system, can prove difficult if the
only information provided is that of
a hazy memory. When designing
and installing status lights, even if
only a single lamp added to a piece

BROADCAST ENGINEERING
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of equipment, make some clear
drawings that can be read at some
later date when trouble develops.
On a single lamp to a piece of
equipment, the information can be
drawn in on the regular schematic.
One major fault that can afflict
any light system is the application
of over-voltage to the lamps, result-
ing in very short lamp life. Many
power supplies, (both commercial
and home-brew) that provide power
only for lamps, are unregulated.
Design often concerns itself mostly
with providing an adequate current
capacity for the expected number of
lamps in use. But seldom are all
the lamps turned on at the same
time, and at other times there may
be none turned on. At such times,
the output voltage of the trans-
former or rectifier can rise to al-
most the peak value of the AC
voltage. As lamps are turned on,
the load will pull down that voltage
depending upon the load at the
time. For example, a 24 Volt DC
supply with only one or two lamps
drawing current can be supplying
over 30 Volts to those lamps. The
lamps will glow very brightly, but
they will also have a very short life!
The real solution to overvoltage is
regulation of the power supply if
possible. This can be done with
zener diodes, or if the transformer
can handle it, add a bleeder resistor
across the supply to draw an
amount of current that will hold
the voltage within limits. But you
must remember the full load situa-
tion when all the lamps are on. The
transformer can become over-
loaded, or the voltage will be so low
that the lamps are very dim.
Transistors can be the victim of
lamp over-voltages. When higher
than rated voltage is applied to the
lamp, it will draw more than nor-
mal current. If this current is pass-
ing through a transistor used as a
switch, the transistor can fail when
it is used as a switch. It a situation
where the lamp and transistor ate
designed only for an intermittent
duty cycle, something else may fail
causing the equipment to stay on
continuously. The equipment in
turn will cause the lamp to remain
on. Current flowing through the
transistor in this continuous duty
manner will cause it to overheat

February, 1975

and probably fail.

As mentioned earlier, an over-
bright lamp is a sure sign of an
over-voltage situation, and this can
be used as a clue in trouble-
shooting. If the overbright lamp is
operated from the regulated power
supply of the equipment itself,
something has caused it to lose
regulation and its output voltage is
now higher than normal. But this
voltage is not only fed to the lamp,
it is supplying the other solid state
circuitry also. The high voltage will
damage many of the transistors and
1C’s unless it is corrected quickly.
Thus a bright light in this situation
can be a clue to an alert operator
to check the power supply and
correct the situation before further
damage occurs.

A large automation system will
have many lights. These are not
merely “‘dress lights” but serve a
useful function. When lamps burn
out, it is important that they be
replaced as soon as possible. It can
be very confusing to have more
than one machine operating at once
and not knowing which one is on
the air and which one is cueing up.
Such a system, however, can have a
number of different voltage lamps
in use. So it is important to use the
correct one for replacement. Many
of the miniature lamps look the
same physically, but the type num-
ber on them will tell you which to
use. A 28 Volt lamp, for example,
plugged into a 6 Volt socket will
barely light if at all, while a 6 Volt
lamp plugged into a 28 Volt socket
will burn out immediately.

Longer lamp life can be obtained
in many cases by the use of over
rated lamps. That is, use a 28 Volt
lamp in a 24 Volt socket, etc. Of
course, the lamp will be dimmer,
but if the situation can tolerate a
dimmer light the life will increase
remarkedly.

Summary

A few status lights can prove very
helpful in the average station oper-
ational system. But overdoing the
job and adding lights for the sake
of lights, will only make the situa-
tion confusing and negate the pur-
pose of adding them in the first
place. O

www americanradiohistorv com

FIDELIPAG

ACCESSORIES
& CARTRIDGES

i

CART-A-ROUND
CARTRIDGE
STORAGE RACKS

Each WR-25 Modular  as=#
Rack holds 25 Type A 4
Cartridges . . . eight
can be mounted on
our Mobile Carousel
Base to make up
the MR-200.

WR-25  $13.26

MR-200 $145.95

TABLE TOP
CARTRIDGE RACK

Model TR-96 holds

96 Type A cartridges,
Model TR-48 holds 48.
TR-96 $73.85

TR-48 338.55

STUDIO ON AIR LIGHT

brilliant red lettering on et black background
can be seen even in the brightest ambient
light conditions. $29.95

CART-E-RASE
DEMAGNETIZER

can be used for erasing
cartridges, reel-to-reel
tape, film sound
stripping, etc. $34.50

ALIGNMENT
PROBLEM?

Keep your cart equipment bt
in perfect working order with:

¢ 350 STA Alignment Cariridge $38.50

& 350 STF Wow and Flutter Cartridge $24.50
* 350 STQ Cue Test Cartridge $35.00

¢ Head Insertion Gage $3.35

¢ Height Gage $12.95
Contact your Fidelipac Distributor or

{F FIDELIPAC’

A Division of TelePro Industries Incorporated
109 Gaither Drive, Mt. Laurel, NJ 08057
(609) 235-3511

® Trademark of TelePro Industries incerporated

See us at NAB-Booth # 221, North Hall
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Workshop in digital math

Part 5 of a series/By Harold Ennes

These practice problems will enable you to
double-check how well you have absorbed previous
material. The Part number of the text to be reviewed is
indicated after each exercise number. Solve each
exercise on your own, (with the help of a suitable
review if necessary), before checking the solution.

1. (Part I). Convert the following binary numbers to
their decimal (base 10) equivalents:

(a) 101001.01

(b) 1011.1111

(¢} 11101010.101

(d) 0001.0001

2. (Part 1). Find the binary sum and give decimal
equivalent of:

(a) 1000 + 1001

(b) 1101.1 + 1000.101

(c) 0000.1110 + 0001.1110

(d) 0000.11111 + 0011.111

3. (Part I and Part IV). Find the difference of the
following by two methods; straight arithmetical as in
Part I, and by using complements as in Part IV.

(a) 1110-0110
(b) 101001 - 001010

4. (Part II).
addition:
(a) 1011 X 1110
(b) 1011 X 11010

Find the products by over-and-over

i o oy PR _ TRUTH TABLE
G e : INPUTS OUTPUTS
14 sy S AT e BL T
}'OWPUT 1 0 0
0 1

- e 12 0

, 3 AL = ! 1

B IN = € LR e LR

E}vompmz

S. (Part 1I). Find the following quotients. Remember
that a quotient, in math, is the result of division; the
number of times one quantity is contained in another.
Therefore, solve by two different methods: straight
arithmetical division, and by over-and-over subtraction.

(a) 10010071100
(b) 1000/0010

6. (Part 111). Convert following decimal numbers to
binary notation:

(a) 124.875

(b) 250

(c) 0.53125

(d) 187.625

7. (Part 11I). Write the following decimal numbers in
BCD:

(a) 864.2

(b) 1,087

(c) 25.8

(d) 265

8. (Part I1I). Convert the following binary numbers to
octal:

(a) 1000110100

(b) 111100100.01

9. (Part I11). Convert following octal values to decimal
using binary as intermediary:

(a) 744.2

(b) 1064

(c) 272.5

(d) 31.7

ol

Fig. 17 Logic diagram and truth table(to
be completed) for exercise 13.

olT

CIRCUIT 1~ ~ CIRCUIT 2

TRUTH TABLE
INPUTS | ourpurs
ok B |€IRCUIT 1| CIRCUIT 2
: e AR
0 o
1 0
1 1

Fig. 18 Logic diagrams and truth table (to
be completed) for exercise 14.

BROADCAST ENGINEERING
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10. (Part I1I). Convert following octal numbers to
decimal using straight octal conversion (no inter-
mediary):

(a) 31.1

(b) 1064

11. (Part 1I1). Read aloud the Boolean expressions:
(a) AB
(b) A+B
(c) AB
(d) A+B
12. (Part 1V). Solve by additive method:
(a) 110101 - 001011
(b) 1111 - 11010
(c) 1110101 - 1111010
(d) (1001 0100) - (0001 0010) This is BCD.
(e) (0001 0010) - (1001 0100) This is BCD.

13. (Part III). Complete the truth table for logic
diagram in Figure 17.

14. (Part 111). Complete the truth table for the logic
diagrams of Figure 18.

Solutions To Exercises
1. (a) 32+84140.25 = 41.25
(b) 84+2+14+0.54+0.25+0.12540.0625 = 11.9375
() 1284+64+32+8+42+0.54+0.125 = 234.625
(d) 140.625 = 1.0625

2. (Review Table 3 and examples, Part I).
(a) 1000 (8)
+1001  (9)

10001 (17

(b) 1101.100 (13.5)
+1000.101  ( 8.625)

10110.001 (22.125)

(c) 0000.1110 (0.875)
+0001.1110 (1.875)

0010.1100 (2.75)

(d) 0000.11111 (0.96875) Note: 2-S — 0.03125
+0011.11100 (3.875)

0100.11011 (4.84375)

3. (a) arithmetical: 1110
- 0110
1000

complement: 1001 (inverted 0110)
+ 1

1010 (complement of 0110)
add 1110

11000 (answer) = +8

(b) arithmetical: 101001
-001010

011111 (ans)

February, 1975

Coote

Model 712
Master Clock
and

Time Distribution
Systems

l B

AEMOTE UETh =
READOLITS 1BAPLILEE
MEREL 7128 ¢ CLOCKS

712 MASTER ZWIRE 12V
CLOCK DRIVER ALTEANATING

[:] (Ie] GI5] freueses

HRS MIN SEC

DIGITAL TATA

) M2
SINE WAVE DIGITAL DATA

SYNCHRUNDUS ‘
CLOCK
MOV EMENTS

MODEL 730 EVENT TIMER

NUMERICAL EHARACTER
GENERATOR MOOEL 740

AL *
=

. HEAL TIME SUPERIMPOSED ON TV MONITORS

Timing excellence for the small station — only
$1250.

@ High intensity 12 or 24 hour digital readout.

® Accuracy of 1second per month from internal
time base. Also accepts external reference.

® [ncludes double count and fractional second
controls.

® Auto switching to DC battery power if AC
is lost.

® Master operates remote digital readouts,
synchronous movements, and impulse
clocks.

® Digital data output controls Cooke Event

Timers, Numerical Character Generators and
other equipment.

Cooke Engineering @mm

Division of Dynatech Laboratories, Inc.
900 Slaters Lane ® Alexandria, Va. 22314 @ 703/548-3889
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ANSWERS TO

 EXERCISE 6 . :
| 256 | 128 | e 32 16 B 4 2 1 .| 05 | 82 | 0125 00635 003125
L 1 1 1 p Tniln vt aa e :
B[ 1 o oo 0 T 1 0 E '
(€) : il 0 1 0 0, | 1
(D1 1 0 1l 1 o 1 0 :

Fig. 19 Solution to exercise 6.

Procedure for above (review Table 6 and examples
of Part 1) is as follows, starting with LSD as 1st digit:

Ist digit:
1st digit:

2nd digit:
Jrd digit:

4th digit:

Sth digit:

6th digit:

(b) complement: 110101

1-0 = 0.
1-0 = 0.
0-1 = difference of 1 and borrow 1.

no 1 exists to borrow yet, so 0 in top row
becomes 1 and 1-0 = 1 with borrow 1 car-
ried over.

now a 1 exists to borrow, so 1 in top row
becomes 0 and 0-1 = difference of 1 and
borrow 1.

no 1 to borrow, so 0 top row becomes 1 and
1-0 = 1 with borrow 1 carry over.

now a | exists to borrow, so 1 in top row
becomes 0 and 0-0 = 0. Prove answer by
noting that decimal equivalent is 41-10 =
31. Note that this procedure is cumbersome
relative to the following complementary
operation:

(inverted 001010)
+ 1

110110 (complement of 001010)
add 101001

1011111 = +011111 = 31

4. (a) 1011 X 1110

Accumulator Multiplier

00000000
10110

10110
1011 - -

1000010
1011 - --

10011010

Operation

1110 Move multiplicand 1 space left -
add

1100 Move multiplicand 2 spaces left -
add

1000 Move multiplicand 3 spaces left -
add

0000 Answer = 134 (11 X 14 = 154)

(b) 1011 X 11010

Accumulator Multiplier

000000000
1011 -

10110
1011 - - -

1101110
1017 ----

100011110

Operation

11010  Move multiplicand 1 space left -
add

11000  Move multiplicand 3 spaces left -
add

10000  Move multiplicand 4 spaces left -
add

00000  Answer = 286 (11 X 26 = 286)

5. (a) 0011.0 (answer)
1100 )100100 straight arithmetical
1100 division
1100
1100
0000
100100
1100
11000 First subtraction
1100 4
. over-and-over
1100 Second subtraction .
1100 subtraction
0000 Third subtraction

Answer is decimal 3 = binary 0011

(b) 0100 (ans)
0010 1000 straight arithmetical
10 division
0000

Over-and-over subtraction:

1000
-0010
0110
-0010
0100
-0010
0010
-0010

0000

(First subtraction)
(Second subtraction)
{Third subtraction)
(Fourth subtraction)

Answer is decimal 4 = binary 0100

6. See Figure 19 for answers. If necessary, review
operations given in Figure 8 (Part 111).

7. (a) 1000 0110 0100.0010
{(b) 0001 0000 1000 0111
(c) 0010 0101. 1000
(d) 0010 0110 0101
8. (a) 001 000 110 100 binary 1000110100

1 0 6 4 octal 1064

BROADCAST ENGINEERING
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(b) 111 100 100 . 010  binary 111100100.01

11. (a) AB reads “A and B”

(b) A+B reads “A or B”
(c) AB reads ‘“Not A and B”, “inverted A and B”
(d) A+B reads “Not A or B”’, “inverted A or B”

7 4 4 . 2 = octal 744.2

9, octal : 4 4 . 2
4-2-1 binary : 111 100 100 010 12. (a) 110100
=pure binary: 111100100.010 + 1
= 256+128+64+32+44+0.25 = 484.25 decimal 110101
(b) octal: 1 0 6 4 add 116101
e 1101010
4-2-1 binary: 001 000 110 100 (b) 00101

=pure binary: 001000110100

(inverted 001011)
(complement of 001011)

= +42

(inverted 11010)

+ 1
= 512+32+16+4 = 564 decimal
eeima 00110 (complement of 11010)
(c) octal: 2 7 2 5 add 0(1):(1)1 0101
4-2-1 binary: 010 111 010 . 101 =T
=pure binary: 010111010.101 recomplement: 1010
— 128+32+16+8+2+0.5+0.125 = 186.625 N
decimal _— .
(d) octal: 3 1 7 _1011 = 1011 = -11
4-2-1 binary: 011 001 11 (c) 0000101 (inverted 1111010)
=pure binary: 011001.111 + :
= 16+8+1+0.5+0.254+0.125 = 25.875 decimal 0000110 (complement of 1111010)
add 1110101
10. Refer to Table 7, Part IIL QIO = -1111011
(a) octal 31.1 = 3 X 81) + (1 X 80) + (1 X &1 ,
—G3X8)+AXD+UX0.1295 recomplement: 0000100 (inverted)
24 + 1 + 0.125 = 25.125 decimal + 1

N

(b} octal 1064

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

The reasons? Maximum legibility
for one. The character design of each
of our fonts is the result of long, care-

512 + 48 + 4 = 564 decimal

VIDIFONT.
The broadcasters’ choice.

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

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

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

wWwWwW americanradiohistorv com

0101 = -0101 = -5 decimal

Like to see Vidifont inactual on-air
formats? Just give us a call at (203)
327-2000. Ask for Vidifont sales.

CBS LABORAITORIES

ADwisionof CBS Inc.
227 High Ridge Road, Stamford, Connecticut 06905
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(d) 1110 1101 (inverted subtrahend)
+ 1 |
1111 1110 (complement of subtrahend)
add 1001 0100

11000 10010 = BCD 1000 0010 = 82 decimal

Note that the complementary method of computa-
tion is the same for BCD as for pure binary. Just
remember to add 1 to each group of 4-bits.

(¢) 0110 1011 (inverted subtrahend)
+ 1 1
0111 1100 (complement of subtrahend)
add 0001 0010
01000 01110 = (1000 1110)
recomplement: 0111 0001 (inverted)
+ 1 |
1000 0010

recomplemented = -(1000 0010) = -82 decimal

13. The symbols of Figure 17 indicate all NAND gates.
The small circle on the output indicates the output is O
only when simultaneous 1's occur at the input. The
output is a ‘1" at all other times.

See Figure 20 for the completed Truth Table.
Reason as:

TRUTH TABLE

INPUTS ouTPUTS
CONDITION

A B 1 2
1 0 0 0 0
2 0 1 1 0
3 1 0 1 0
4 1 1 0 1

Fig. 20 Completed truth table for Figure 17.

Condition 1. Since A and B are both 0, gate 1 output
is high. (1). Gates 2 and 3 receive this 1 at one input,
but a 0 from A and B inputs. So gates 2 and 3 outputs
are both 1’s, thus gate 4 will have simultaneous 1's at
the input, resulting in low (0) at Output #1. Gate 1
feeds paralleled inputs (both inputs tied together) of
gate 5. Since gate 1 output is high, gate 5 will be low
(0) at Output #2.

Condition 2. B input now a 1 while A input is a 0. So
gate 1 output is still a 1, and you know immediately
that Output #2 is still a 0. The | from input B and the
| output of gate 1 makes gate 3 a O output. Gate 2 has
inputs of 1 and 0, so its output is a 1. Therefore gate
4, having a 0 and a | input, goes high (1) for Output
#1.

Condition 3. A now a 1, with B a O. Note that the
overall result is the same as for condition 2.

Condition 4. A and B both 1, making gate 1 a 0O

output. Thus gate 5 goes to a 1 at output #2. The 0
out at gate 1 feeds one of the inputs of gates 2 and 3,
while 1's are injected at the opposite inputs from A
and B. So gates 2 and 3 will both a high (1) output,
giving gate 4 simultaneous 1's at its inputs. Therefore
gate 4 produces a 0 for Qutput #1.

If you now study your completed Truth Table, you
will see that Output #1 could be called the sum, and
Output #2 the carry. The overall circuit satisfies the
following addition table:

A + B = Sum Carry
0 +0= 0 0
0 +1 =1 0
1 +0 =1 0
I +1 =0 |

14. Circuit 1 should be recognized as an OR gate. The
symbol and Truth Table was given by Figure 12, Part
111,

Circuit 2 indicates 3 NAND gates. Gates 1 and 2
have inputs tied together. Following the reasoning of
the solution to exercise 13, you should be able to
complete the Truth Table as shown by Figure 21. Note

TRUTH TABLE
INPUTS OUTPUTS
A B CIRCUIT 1| CIRCUIT 2
0 0 -0 0
0 1 1 1
1 0 1 1
1 1 1 1

Fig. 21 Completed truth table for Figure 18.

that the hookup of these NAND gates forms an OR
gate, and could be replaced by the symbol of circuit 1.

Don’t Stop Here

This entire series has hopefully enabled those of you
needing help to overcome your initial ““‘mental block™
to digital math. But it admittedly serves only as the
“kindergarten” grade in your complete training. There
are many more ‘‘codes” than those covered in this
study. There are many different procedures, many
more challanges, many more opportunities.

If you have applied yourself to the contents of
previous text, and have really ‘‘digested’ the
operations outlined, you will have little difficulty in
mastering more advanced studies. You will have
constructed a solid foundation upon which to build
your future growth.

Author’s Note
Re/Digital Math, Part 3 in the
November issue, page 59, middle
column, lines 13-14-15-16 from the
top should read:

Octal 2 6 . 1

t t t
Binary 010 110 . 001 =
Pure binary 10110.001 (This was
shown as 101110.001)

BROADCAST ENGINEERING

WWW americanradiohistorvy com


www.americanradiohistory.com

IKEGAMI TK-355

11

...super-reliable
low-cost colorcamera”

says Midwest Teleproductions.

“At under 60 Ibs., the TK-355 moves to new smooth zooming with unigue push-pull control . ..
camera positions with a quarter the manpower and the built-in diascope registration chart for
and time of our previous studio-type color instant emergency set-up and alignment.
cameras. And it’s fantastically reliable. Our three No other low-cost color camera we’ve tested
Ikegami TK-355’s cover all events at the new is so portable, so reliable, so easy to use, and
sports and entertainment center in Northwest delivers such great pictures at moderate lighting
Ohio, The Coliseum. With these cameras, it’'s been levels. Ikegami has really put it all together in
zero downtime all the way! the TK-355/1" .
There are plenty of little ‘extras’ which make Len Zaller, Operations Manager
the TK-355 a pleasure to use, too. Like velvet- Midwest Teleproductions, Inc.

For further information and/or demonstration, call or write:

IKEGAMI ELECTRONICS INDUSTRIES INC.OF NEW YORK

35-27 31st Street, Long Island City, New York 11106/ Telephone: (212) 832-2577

For More Details Circle (34) on Reply Card
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"] jumped from tughoat
to television

i el
5 . “Ee

] after | got |
First Class FCC License”

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

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

When you complete any CIE licensing course you'll get your FCC
License or be entitled to a full refund of all tuition paid. This
warranty is valid during the completion time allowed for your
course. You get your FCC License ... or your money back.

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

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

*Hw.ngeﬁ ~ MAIL COUPON TunAv FOR FREE BOOK -

FCC License
CI Cleveland Institute
kd of Electronics, Inc.

\\ 1776 East 17th Street, Cleveland, Ohio 44114

Accredited Member National Home Study Council

e '\ Please send me your FREE book,
> Wl “"How To Get A Commercial FCC License.”

Address

City

State Zip Age
Veterans and Servicemen:

1
|
|
|
|
I
|
|
|
(please print) :
|
I
I
|
|
|
I
|
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PEOPLE i 10 s

Dennis G. Christensen has been appointed Vice Pre-
sident, Marketing, at Television Research Interna-
tional, Mountain View, Calif. He was previously
national sales manager for IVC and Datatron. Also at
TRI, Gary H. Beeson, formerly regional distributor
sales manager at IVC, has been appointed Manager,
Marketing, and will be responsible for the company’s
new helical VTR editing system:.

Peter Waldeck has been appointed Vice President
as well as a member of the Board of Directors of
CPD International, Inc., the newly formed export
marketing subsidiary of Cinema Products Corp., Los
Angeles....The Lynch Communication Systems Inc.
announced the appointment of Victor Mayer as
Manager, Systems Assembly...Brian C. Mitchell has
been appointed field service engineer of Conrac video
products....Javelin Electronics, Division of Apollo
Lasers, Inc., has announced the promotion of Donald
T. Heckel to Vice President of Marketing....The
International Division of Communications Technology
Corporation, Los Angeles, has announced the ap-
pointment of James C. Hawley as Manager for Latin
America.

Lykes Electronics Corporation, Tampa, Florida,
announced the appointment of James Starks as
General Manager of the Systems Division, and Carlo
McDaniel as the new Chief Engineer.

CATV

Carl De Simone has been named outside sales re-
presentative in Anixter-Pruzan’s Southwest district.
De Simone will call on CATV, power utility and
telephone accounts in Southern California from the
company’s district office and warehouse facility in
Santa Ana....Larry G. Morris has been named
director of corporate planning for General Cable Cor-
poration. He replaces William N. Nuckols, who has
been elected vice president of the corporation and
general manager of the Special Products Group....
Carlos Katz has been named chief research engineer
at General Cable’s Power and Control Cable
Research Center.

Radio/TV

Harold L. Kassens, Assistant Chief of the Commis-
sion’s Broadcast Bureau, has announced his retire-
ment. Kassens expects to continue his broadcast
activity in the Washington, D.C. area as a consulting
engineer....James R. Hobson special assistant to
Chairman Richard E. Wiley, has been appointed
Chief, Renewal Branch, of the Broadcast Bureau. He
replaces Richard J. Shiben, recently named Chief of
the Renewal and Transfer Division....James J. Brown,

'senior supervisory attorney of the License Renewal

Branch, has been appointed assistant chief of the
Broadcast Bureau’s Renewal and Transfer Division.

BROADCAST ENGINEERING
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U PRODUCTS

TBC Systems

Television Microtime, Inc., has an-
nounced two new TBC systems, the
Series 610 and Series 640.

The new Series 610 is an advanced
analog TBC and replaces the separate
stand alone units that preceded it.
The Series 640 is Microtime's entry
into the standalone digital TBC field.

Both of the new systems include a
host of features such as built-in sync
generators, full proc amps and direet/
heterodyne processing. In addition,
both the Series 610 and 640 will
accept RS-170 or RS-330 composite
syne and may be interfaced to H lock,
V lock (capstan servo'd) or no lock
VTR’s.

Because of this breakthrough,
Microtime is offering to retrofit its
present customers’ TBC's to assure
them of obtaining full benefit from
the advanced design of the newer
Microtime systems.

For More Details Circle (68) on Reply Card

Wideband Delay Lines

Walther M. A. Andersen has intro-
duced the Model BID-600 wideband
IF delay line available, off the shelf,
in binary increments up to a maxi-
mum of 8.0 usec and with 250 nsec
the least significant bit. Other delay
values may be furnished to meet
individual requirements.

A low loss wide bandwidth device,
the BID-600 is designed specifically to
simplify system delay trlmmmg The
line may also be used in other
applications requiring distortion-free
signal delay at IF.

The Model BID-600 offers center
frequency of 60 MHz and 3 dB band-
width of 30 MHz. Amplitude ripple,
across the bandwidth, is +0.2 dB
maximum. Maximum  attenuation
is 20 dB. Both input and output
VSWR is 1.4:1. Third-Time spurious
is -35 dB maximum while other
spurious is -45 dB maximum. Delay
tolerance, singly, is +0.005 usec and
in matched sets, +0.001 usec.

For More Details Circle (69) on Reply Card

Modular Storage System
For Carts

Simpac International, Newport
Beach California, has recently intro-

February, 1975

duced its modular storage system for
broadeast cartridges. The modules are
like building blocks, interloeking in all
directions; top, bottom, sides, and
back., Several configurations can be

made; such as carousels, or "“A"
frames. With this capability, carts can
be stored in wasted space.

Features of the system include:
space saving - you can store 10 carts
in an area 5 inches by 10 inches.
These modules in most cases, will
store carts in 25-50% less space than
anything on the market. The parts
are light weight and rugged and due
to the precision molding, carts suffer
no damage as a result of being
dropped into slots of existing racks.

If you haven't seriously
considered the new
Setchell Carison
Dual-10 Monitor,

('f ircu '[r N"I{_;f.]l_l le
and the elimin

rtainly worth
[-10
ea per monitor

best thing to serviceles
At Its Performance. Horizontal
*\nsplmm Bandwidth, 8N

Iding
Ilti i d”

1 to eliminate cr

For compl lat:
tion, write to us tod: ay.

f=sc ELecTRONICS, INC.

530 Sth AVE, N NEW BRIGHTON, ML S8i2  [612) &33-3131
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Now! Monitor
audio channels
visually —

the easy way

e ———

VUE-SCAN

Eliminates
""head-swiveling” —
replaces up to

28 VU meters

You keep your eyes on a single TV-type
screen instead of eyeballing a whole string
of VU meters. VUE-SCAN displays each
analog channel as an easily-read illumi-
nated har. The bars are always present as
a background reference. As the voltage
level of a channel increases, the bar
representing it increases in height and
color intensity. Blue represents a normal
operating condition—red immediately
signals an overmodulated condition. VUE-
SCAN can be used as a self-contained
accessory with any Audio Designs or
competitive console. Write us for details.

ADM Consoles
are built to the
most exacting guality
standards. Unigue plug-in
modules provide exceptional

flexibility for expansion.

AUDIO DESIGNS AND MANUFACTURING, INC.

16005 Sturgeon, Roseviile, Michigan 48066
Phone: (313) 778-8400, Cable: AUDEX

In Canada: TELAK, Scarborough, Ont,

NEW PRODUGTS

(Continued)

Modules sell for about half the cost of
other racks.

For More Details Circle (70) on Reply Card

Automatic Movie
Programmer

Dynasciences Video Products, Blue
Bell, PA. has announced the introduc-
tion of the MCM-90, Automatic Movie
Programmer.

This new addition to the Dyna-
sciences line is a low cost, automatie
sequential switcher intended for use
with video cassettes for automatic
programming of movies and other
multi-reel events. The MCM-90 can be
used with an external timer to pro-
vide programming at scheduled times
during the day.

The MCM-90 will be available in
two versions: The MCM-90S for use
with Sony machines and the MCM-90J
for use with JVC cassettes.

For More Details Circle (71) on Reply Card

Monochrome
Monito

#
¥

5

MODTEC

_ e

® High Resolution — 800 line for
bright, crisp detail.

® Exceptionally High Reliability —
100% solid-state modular con-
struction.

® Ease Of Maintenance — All 5
modules easily replaced for rapid
service.

® Reduced Spares — All 5 circuit
modules common to CRT sizes
from 9 to 23 inches.

® Flexible Installation — Available
in chassis, cabinet {with optional
hangers) and rack mount models.

Call or Write for Brochure
— MODTEC DIVISION —

BROADCAST

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

(416) 438-3804

For More Details Circle (37) on Reply Card
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STOP VTR

BREAKUP
WITH

BREAKOUT.

THE AUTOBLACK
DEVICE THAT
SWITCHES VIDEO
TAPE PLAYBACK
ON THE AIR ONLY
WHEN THE VTR

HAS STABILIZED.
*

The VS—21 puts Color-Black
on the line until it senses that
VTR has achieved playback
“lockup” . .. then automatic-
ally switches (in the vertical
interval) to VTR's output.

Audio Follow included (use it,
or not, as desired).

End forever the embarrassing,
unprofessional, costly airing
of video tapes when VTR's
transport hasn’t stabilized and
settled down.

Easily connects to any quad
VTR. No attachment to, nor
disruption of, internal video
or sync wiring. Your Lockup
tallylite triggers the VS—21.

Hang a BreakOut on the output
of each VTR for low-cost tape
playback insurance protection.

Ultr (]} '0‘
Aundio ¢
Produets®

P.O. Box 921 - Beverly Hills - California

kN
©

90213 U.S.A. - Telephone (213) 849-1433

NUSUAL, the

Uity
[re LTIMATE from

Aundio }
Pixtee

ALWAYS THE UNIQUE, the
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BROADCAST ENGINEERING


www.americanradiohistory.com

o be used to synchronize additional tape
N machines.
- — Typical applications for Minimag

H Di reCtional include: connecting two 16-track audio

tape recorders (ATR) to make them

Antenna function as a single 30-track machine;

= providing variable or fixed delay

4

effects; keeping an ATR in perfect

o
Monltorlng § sync with a VIR for audio “sweeten-

ing”; synchronizing for TV and FM

Simplified stereo simulcasts; recording remote
overdub tracks, ete.

The Minimag synchronizer is sup-

plied as a complete unit, with built-in
code generator. It has a capture

Jack Hansen, WFMD, Frederick, Md. range of +50 seconds and will main-
tain synec, or variable offset for any
With the Model AM-19D (210} Digital Antenna Monitor, length of time regardless of tape
accuracy is assured and operating cost savings are realized. Now stretech or shrinkage. If tapes are
antenna phase angle and loop current ratio readings can be taken by within 50 seconds of syne, it will
lesser grade operators. The easy-to-read numeric readout provides adjust motor control voltage automa-
exact readings and eliminates interpretation errors common with tically until they are in perfect syne,
conventional meters. Resolution is 0.1° for phase angle and 0.1% for with or without offset.
current ratio. o
Contact us now on this and other FCC type approved Anten- For More Details Circle (73) on Reply Card
na Monitors.
' ‘ , _ Tape Cart
F I Machines
' Broadcast Electronics, Inc. an-
UTUMA c ’ NSTHUME/V TS nounces the introduction of the new
932 PHILADELPHIA AVE, Spotmaster ® Series 2000 tape cart-

ridge machines. These machines are
of completely new design, and they

SILVER SPRING, MARYLAND 20910 (301) 589-3125

For More Details Circle {39) on Reply Card

Tall Struct v :
all Struoture Accurate
Flash Technology Corporation is Field Strength

introducing its ElectroFlash™ System

for radio and TV towers. The FAA
approved system utilizes sharp lower MeaSlll‘ementS

cutoff of the optical beam to reduce

downward radiation. Can Be
Internal louvers are included to

provide ground shadowing, if needed. Ea.sy

The system also includes two-wire
control and mg)mtorln%' .fallu;.e alarm With the Model FIM-21, electromagnetic
contacts, two beacons driven Irom one field strengths can be measured to within
power converter, and extended effec- 2% across the entire 535 to 1605 KHz
tive flash duration at night. AM band. And to intensity levels as low

For More Details Circle (72) on Reply Card as 10 gV/m. Its integral shielded antenna
in the cover, front panel speaker, large

illuminated mirrored meter, and ganged
Electronic Synchronizer OSciIIator/rECIeiver tur_ling, make it _easy
A new electronic synchronizer de- to operate in the field. An Optlon?l
telescoping stand adds convenience. It's
veloped by Automated Processes, also a versatile instrument — use it as a
Inc., 80 Marcus Drive, Melville, N.Y. tuned voltmeter for RF bridge measure-
11746, is described by the company as ments.
“the lowest-priced and smallest pro-
fessional-quality synchronizer on the
market today”. Called the Minimag ®,
it measures only 19” wide x 13" high
x 12”7 deep, and sells for under $2,000.
The Minimag provides all essential

functions required for the synchroni- I I

zation of mag tapes. It will interlock UTUMA C NSTHUMEN TS
any two tape machines, video, multi- 932 PHILADELPHIA AVE.
channel, sprocketed or unsprocketed SILVER SPRING, MARYLAND 20910 (301) 589-3125

audio, and two or more Minimags can

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

For More Details Circle (40) on Reply Card
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Get the feel of the ‘'Velvet Touch”
drive system, no-slip starting and
super soft suspension of RUSSCO's
rugged CUE-MASTER and
STUDIO-PRO turntables. With
heavy-duty synchronous motors,
Olite bronze bearings and only
3 moving parts, you've got
long-wear dependability!

~RLlSS5CO

ELECTRONICS INCORPORATED

1070 BROOKHAVEN, CLOVIS, CALIF.
PHONE (209) 299-2167

52 For More Details Circle (41) on Reply Card

NEW PRODUGTS

(Continued)

represent a significant advancement

. in Spotmaster design.

The Series 2000 quality cartridge
machines incorporate unique, new
features which enhance operation.
Simplicity of design permits these
machines to be offered at new low
prices without sacrificing the quality,
performance and durability previously
available only in more expensive
units.

Series 2000

cartridge machines

. have low power consumption and run
| cool to protect tapes. Their noise

figure exceeds 57dB, and start/stop
times are the fastest in the industry—
under 80 milli-seconds. Standard fea-
tures include balanced transformer
output, 1,000 Hz cue, 150 Hz cue and
provision for remote control and
telephone interface.

Separate front panel plug-in mod-
ules are used to implement record
and audition functions. These add
flexibility and permit instant field
conversion of Series 2000 playback
machines. Table top units accept A, B
and C size cartridges, and the dual
rack mount configuration accepts size
A and B cartridges.

Broadcast Electronies is offering
the new Series 2000 machines with an
18 month warranty.

For More Details Circle (74) on Reply Card

Splice Finder/Bulk Eraser

The Senstrol automatic splice finder
and bulk eraser minimizes audio
cartridge tape splice search time,
saving AM and FM radio stations
countless man-hours in cartridge
handling. The UMC splice finder
features a built-in bulk eraser to
further simplify the processing of the
thousands of A, B, and C sized
cartridges required by most radio
stations.

For More Details Circle (75) on Reply Card

Video Compressor

Consolidated Video Systems has
introduced a video compressor as an
option to its Model 600 digital video
synchronizer.

The video compressor is designed
to electronically reduce a video pic-
ture to one-fourth its original size
both horizontally and vertically. De-
signated Model 600-2, the video com-
pressor ‘is believed to be the first

wwWw americanradiohistorv com

Digital Tape Timer

*Fits ALL

2" machines
+*Optional remote
display
*Power Supply
included
sField proven for
more than 2 years
sThe ORIGINAL exact-
replacement timer;
installs with one
nut
«THE SAME

LOW PRICE

$595.

DHErTAL TREE TIMER

OTHER VAMCO PRODUCTS

$595
$395
$195

- @ Chroma key input switchers
¢ Composite chroma key kit
« Digital program Clock/Timers

e Routing swiltchers
e 1 in 12 out Video DA
e 1.in 20 out Audio DA
+ Color Monitors/Receivers '

VAMCO
ENGINEERING

Box 7512
Tulsa, Oklahoma 74105
(918) 252-4142, 747-0421

leadership through creativity in design

For More Details Circle (65) on Reply Card

| 200 SERIES
 MONO CONSOLES

o 5or 8 mixers, Daven typestep
 aftenuators = i

Gart (high) and mike (low) level

~ inputs switch selectable

‘@ Usable in remote control

i applieationg oo

 Full dual channel metering,

~ identical program and audition

~ transformer outputs

‘e Internal cue, phone and 10 watt
_monitor amps

@ Excellent electrical specs

4 FULL LINE INCLUDING 12

OTHER MODELS AVAILABLE

. CALLORWRITE '

BENGEE 5ROADCAST ELECTRONICS

Silver'Speing, Maryland 20910
RN pione: 3hes sl
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commercially available device which
compresses a video picture and meets
broadcast standards. The effect of the
television compression is similar to a
half-size photo in optical terms. Once
the signal is compressed, the operator
has a choice of positioning the
reduced picture in any of six locations
on the CRT.

“The significance of this product to
broadcasters is vast” says Daniel J.
Yomine, CVS President. “Until the
announcement of the video compres-
sor, the only way to accomplish the
same thing has been either to use film
or a ‘Rube Goldbert’ method of
shooting a TV monitor with a live
camera. In television news, sports,
and special events coverage there has
always been a meed for video com-
pression. It is one more television
production technique which was pre-
viously only practical through the use
of film.”

For More Details Circle (76) on Reply Card

Back-Pack Color TV Camera

A new back-pack color TV camera
offering production quality perform-
ance was introduced by CEI of
Mountain View, California.

Designated the CEI-290, the camera
is ideal for mobile video' taping and
live TV broadecast production applica-
tions. The system includes four dis-
crete units: (1) camera head with
standard 10:1 Angenieux f2.8 lens; (2)
back-pack electronics; (3) detachable
view finder and Bell hip-pack mount-
ing adapters; and (4) camera control
unit with NTSC encoder and operat-
ing control panel. For greater eco-
nomy and flexibility, the control unit
is interchangeable with the CEI-280
broadcast studio camera.

The CEI-290 back-pack system
weighs only 40 pounds. It will operate
up to 600 feet from the control unit.
The camera head can be operated up
to 30 feet from the back-pack elec-
tronics unit. For studio use, it has a
tripod mounting and quick-connect 7"
view finder. The system is priced
from $43,000 and includes the only
2-year warranty in the industry.

In addition to TV broadcast
cameras, CEI offers a line of TV
camera systems for medical and
industrial applications. All CEI equip-
ment is designed and manufactured in
the U.S.A.

For More Details Circle (77) on Reply Card

Delay/Echo Unit

Revox is now offering a delay/echo
unit that incorporates an endless loop

February, 1975

cassette that can be used with any
AT7 recorder by removing the deck
plate and reel turntables and attach-
ing the cassette mounting plate. The
changeover takes less than 10
minutes.

Applications include: automatic
message repeating; continuous short-
term program monitoring; time delay
for tape echo or control of program-
mable machinery. For the last appli-
cation, the variable speed control unit
may be used to extend the range of
available time delays.

For More Details Circle (78) on Reply Card

Video Delay Moduie

Andersen Laboratories, Inc., has
developed a high-performance, com-
pact 1H unity gain video delay
module for applications in drop-out
compensators, vertical aperture cor-
rectors, comb filters, and video disc
systems.

The 1H Video Delay Module con-
tains the drive and recovery circuitry
necessary to pass base-band NTSC or
PAL video with outstanding fidelity,
The actual delay is achieved in an
ultrasonic glass delay line at RF
frequency.

Reel-to-reel...
for real

sensmg muEt! functlon edit mode supe q p
automatic tape lifters, TTL logic ctrcultry, capabihty

of handling dissimilar size reels.

.and more too

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

a collect call to ‘us will reveal an interesting story that
you may have been waiting to hear. Make the real move 1o

reel-to-reel. .

ATC. Collect numberSOS 828-1381.

INTERNATIONAL TRPETRONICS CORPORATION

2425 South Main Street ® Bloomington, lllincis 61701

Marketed exclusively in Canada by McCurdy Radio Industries Lid., Toronto

For More Details Circle (43) on Reply Card
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SPORTSCASTERS —

ISN'TIT TIME YOU GAVE YOURSELF A HELPING HAND 7?7 ?

Hands-free communication is within your
reach. Television Equipment’s well-proven
Sportscaster headset, with integral dynamic
boom mike, gives you complete freedom
of movement — just right for those tense
moments when you need to consult

your references.

The headset has a. . . 4

Dynamic Boom Microphone; 400 OHMs, frequency
range 50-15,000 Hz, sensitivity 2mV {(loaded) for
close speech.

Double Headphones: independently wired, 200
OHMs each, frequency range 50-15,000 Hz,

Ventilated foam cushions eliminate perspiration and
let you hear ambient sound (optional ear-enveloping
cushijons).

Price: $ 75.00
Delivery from stock

Weight: 6% oz. Practically unbreakable components.
Optional cough switch.

“For your helping hand phone today. . .

In Canada call:

Conway Electronics Enterprises, Ltd.
416 e 742-0063

Television Equipment Associates, Inc

BILL PEGLER 516 ¢ 628 - 8068
See us at
NAB Booth #710 Box 1391 ¢ BAYVILLE,N.Y.11709
South Hall
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ask abhout our II_GW
~ am|fm|tv monitors

+ 000

: E:g BELAR

.. . -
Call or Write ARNO MEYER

BELAR ELECTRONICS LABORATORY,

Lancaster Avenue at Dorset, Devon, Pa. 19333 Box 827
(215) 687-5550
For More Details Circle {(61) on Reply Card
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T
SPECIAL EFFE&‘JTS GENEH.&T{)RS M-DNI?ORS
_SYNC CENERATORS, CONSOLES, MIC MIXERS.

SHINTRON

144 ROGERS ST, CAMBRIDGE, MA 02142 ULS.A,
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(Continued)

The unit is also available in Yz H
configurations.

In quantities of 100, the module is
offered at a unit price of less than
$250. Delivery is 90 to 120 days AROQ.

For More Details Circle (79) on Reply Card

MCR Microwave Repeater
System

The MCR-11 from Communications
Carriers is an all solid state RF
heterodyne microwave repeater sys-
tem for long haul transmission in the
10.7 GHz through 15 GHz frequency
bands.

The MCR system offers several
advantages over standard microwave
equipment. It is self redundant or fail
safe. (The system can tolerate com-
ponent failures and still maintain
service without switching to stand by
equipment. Because of this feature,
the MTBF of the MCR-11 is an order
of magnitude greater than typical IF
heterodyne equipment.) The repeater
is nearly distortion free due to the
near perfect transmission properties
of RF amplifiers. The parts count is
Y3 that of an IF heterodyne system.
Instantaneous RF bandwidths are
available from 256 MHz up to 250
MHz; output power up to 1 Watt;
noise figure 6 dB; frequency stability
.001%; fade margins up to 50 dB;
power consumption 70 Watts.

The MCR-11 will meet signal-to-
system noise transmission standards
consistent with 1 picowatt per mile.
Both indoor and outdoor packaging is
available. The MCR repeater system
can be used for single and multiple
TV signal transmission, 1800 voice
circuit F.D.M. or 40 megabit quadra-
ture phase PCM.

The MCR system has been in field
trials for 1.5 years at the F.A.A. and
is now F.C.C. type approved.

For More Details Circle (80) on Reply Card

Flutiter Meter

An inexpensive audio flutter meter
that complies with the IEEE and DIN
recommended standards is now avail-
able from 3M Company’s Mincom
Division.

Designed to sell for under $400, the
Model 8160 is the third in the 3M
Brand Industrial Instrumentation line
of audio flutter meters.

For More Details Circle (81) on Reply Card
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Digital Air «
Temperature

The Announcer’s Friend

Indoor and Outdoor Sensors
Walnut-Finish Console

Gold Anodized Panel
Multi-Sensor Selector

Remote to Any Distance

12" Sperry 7-Segment Display
Slaves Available

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

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

(214)
Texas 631-2490

Electronics, Inc.
P. 0. Box 7225B
Dallas, Texas 75209

X1 <] <1 X1 [T <] <]
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(Continued from page 16)

Lucas demonstrated applications of
the Tektronix 1480 oscilloscope, the
7L13 Spectrum Analyzer, and the
Tektronix color video monitor and
color corser.

Chapter 26: Chicago, IIl.
Chairman: Brad Anderson
Chicago, Ill. 60680

New chapter officers elected at the
November 19th meeting are: Chair-
man, Bob Churchill; Vice Chairman,
Craig MecCartney; Secretary-Treas-
urer, Jim Grinnell; Past President
and Chairman of Convention Plann-
ing, Brad Anderson; Program Chair-
man, Ken Steininger.

The scheduled program was cancel-
led at the last minute, thus providing
the opportunity to exchange informa-
tion concerning the move of some of
the stations to the Sears Tower and
the circular polarizations tests being
conducted by WLS-TV. Descriptions
of the equipment being used by
WLS-TV, WTTW-TV, WFYR-FM,
WCLR-FM, WLAK-FM, and the prob-
lems they have encountered were
presented by Larry Ocker, Pat Al-
varez, Warren Schulz, and Jim Grin-
nell. A movie showed some of the
construction in progress. Tours were
provided through the transmitter

{Continued on page 57)

« Transformer input
- Two year warranty

KPRC—WSM (OPRYLAND)—WWL—-KTW—WDAI-WCAU

With Users Like These
Can There
Be Any Doubt?

You can be sure that no other unit will give you all the features you will
find in the Bethany Audic Distribution Amplifier! Check these for a few:

+ 20-20 KHZ-.5db (max) response
+ .1% overall distortion
- Input and cutput VU metering

- 18 outputs with 80 db isolation

All this and more for a low $295.00 gives you the finest performance and
versatility available anywhere. For more details, call us collect (713) 783-
1260, or talk to our representatives™

. @ BETHANY
¢+ INTERNATIONAL, INC.

5750 Bintliff, Suite 201
Houston, Texas 77036

THE HOLT CORP. OF PENN., INC. BETHLEHEM, PENN.
KLOPF AUDIO/VIDEO COMPANY DAYTON, OHIO
OPTIMEDIA SYSTEMS, INC. CLIFTON, NEW JERSEY

*We are interested in representatives in other areas.
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The No.1 number for
tape cartridge
equipment

3D SERIES REPRODUCER
A collect call to the above number
will bring you all the facts you need
to know about tape cartridge equip-
ment. One call will establish a
working relationship between you
and our broadcast oriented
people...a relationship that de-
livers dependable performance at
a truly competitive price. The re-
lationship will last as long as you
use ITC equipment...in the selec-
tion of equipment, proper servicing,
and adaptation of machines to your
broadcast requirements. If you're
thinking tape cartridge equipment,
find out why hundreds of stations
depend on ITC.

WRA SERIES RECORDING AMPLIFIER

E—

Call collect for

details on ITC's

equipment and

leasing plan

B INTERNATIONAL

lE TRAPETRONICS
CORPORATION

2425 South Main Street,
Bloomington, Illinois 61701

For Mare Details Circle (47} on Reply Card
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Fig. 3 The KATU system of RF feed points.

(Continued from page 24)

Band pass is probably the most
important. As mentioned previous-
ly, the 1440 will *baby” soft tubes
as discussed under its ‘‘tube check-
er’’ function.

Only one RF coax feed line from
the directional coupler at the
output of the Vestigial Sideband
Filter is necessary to make the
1440 perform excellently. But is it a
flat line? To make sure, you might
feed it into your station sweeper,
(ours is an RCA BW-5) and note
your waveform, perhaps take a
Polaroid photo of same. Then add
a quarter wavelength line to the
end of the feed line and sweep the
systenm again. Now compare the two
sweeps. If they are reasonably close
in appearance, your line is probably
flat.

Having made sure the sampling
line from the directional coupler is
flat, then the demodulator should
be adjusted according to the manu-
facturer's instruction book so that
it is neither under-driven nor over-
driven by the sample. This problem
was solved long before the advent
of the 1440 when we purchased the
Telemet 4501 Demodulator. The

AGC on this device allows us to go
to quarter power and less without
disturbing the quality of the re-
covered RF signal from the de-
modulator. The Telemet 4501 per-
forms very satisfactorily and a
second one is used at the studio
remote control operating console.

Whichever type of demodulator is
employed, a simple field change is
required to allow the 1440 to
“time” the chopper pulse generated
by the demodulator. In the case of
the 4501, a BNC fitting and a small
piece of coax was all that was
required. The manufacturer of your
demodulator will supply you with
the needed information. More
recent serial numbers of some
demodulators, including Telemet,
have the change built into them to
accomodate the 1440.

We wish to thank those who have
cooperated with time and infor-
mation toward this article. Mr.
William Vandermay, Chief Engi-
neer of KATU has spurred us on
with both encouragement and
cooperation. Mr. C. J. Benninger,
night Transmitter Maintenance
Engineer, has patiently borne our

www americanradiohistorv com
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plea for special tests and check-
outs. Other members of our staff
and community have shown lively
interest in our efforts and our
thanks goes to them for their
cooperation and assistance in mak-
ing this project possible.
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ULTIMATE
ACCURACY!

Radio-Controlled Quartz
Crystal Movement

This amazing timepiece solves the
problem of absolute accuracy thatis
SO necessary in the modern com-
munication industry.

Each clock contains a solid state
radio receiver that is constantly
tuned to the Naticnal Bureau of Stan-
dards' station WWV. Periodically the
clock hears a signal that triggers the
up-dating mechanism, correcting any
minor deviation of the second hand.
The clock is also equipped with bat-
tery stand-by power. Line power
surges, brown-outs, and power fail-
ures have no affect on the clock.

Available now for $1 8750*

White or black dial

*Volume discounts for multiple orders

RADIO
TIME SERVICE

INCORPORATED

P.O. Box 6613
Tucsen, Arizona 85733
(602) 793-8174

For More Details Circle (84) on Reply Card

(Continued from page 55)

rooms and through the Sears closed
cireuit studios. Larry Ocker, Chief
Engineer of WITW hosted the meet-
ing which was also made possible by
Bruce Wallace and the Sears A/V
Department.

Chapter 28: Milwaukee, Wisc.
Chairman: Ed Wille
Milwaukee, Wisc.

Members and guests met on De-
cember 10th at the Qak Creek Power
Plant to hear Armand Trinitapoli,
Lynn Kaiser, and Larry Calvin, pre-
sent the program “WATTS UP”
which included a tour of the Qak
Creek Power Plant of Wisconsin Elee-
tric. A number of members and
guests met prior to the tour at
Donny's for dinner.

Chapter 32: Southern Ariz.
Chairman: Hobart J. (Bart)
Paine

Tucson, Ariz. 85717

The December Christmas party was
reported in the preceding issue. The
January meeting was scheduled to
feature Richard N. Lawrence of
Telemet for a program on the new
3706 Sideband Analyzer and related
transmitter tests.

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.

ELECTRONICS MFG. CO
DALLAS, TEXAS 75217

CONTINENTAL
BOX 17040

For More Details Circle (85) on Reply Card
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PHILLYSTRAN"

100,000 V.
per ft.

withstand
plus the
strength
of steel

Phillystran, the proven
impregnated aramid fiber, will
change your thinking about
antenna guys.

Excellent weathering resist-
ance, creep rate less than
0.1% per year. Flexibility
equal to synthetic cables —
excellent dynamic properties.

Phillystran cable of the same
diameter and break strength is
1/5 the weight of steel cable.
Terminations — no problem.
Phillystran is now being used
successfully with potted and
mechanical end fittings.

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

PROMPT RESPONSE TO
REQUESTS FOR
ENGINEERING DATA.

j@hilqdelphia
" “esins

PHILADELPHIA RESINS CORPORATION
20 Commerce Drive, Montgomeryville, Pa. 18936
Phone: {215) 855-8450 » Teiex: 846-342

For More Details Circle {66) on Reply Card 57
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SPACE SAVERS
FOR YOUR
CROWDED
STUDIO '

® Same built-in per-
formance and
reliability as our
famous single
units.

® 3 5or 15 deck
units, cabinet
or rack mount.

® Mono and stereo with record,
switcher, electronic cross
fading, sequencer, and remote
control options.

® May be incorporated into pro-
grammed automation
systems. :

o : ALSO
SINGLE DECK
CARTRIDGE
MACHINES AND AUDICO
CONSOLES
BROADCAST ELECTRONICS
8810 Brookville Road
Silver Spring, Maryland 20910
Phone: 301-988-4983

For More Details Circle (50) on Reply Card "

__ Jinon COMMUNICATIONS SERVICE, INC.

JAMES TINER, Pres.

COMPLETE TOWER AND ANTENNA SERVICE
AND INSTALLATION
Branch Office:

St. Louis, Missouri

(314) 727-7228

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

Wb Spocivtice In Toners”

For Mare Details Circle (51) on Reply Card

FREE CATALOG & AUDIO APPLICATIONS

CONSOLES
KiTS & WIRED
AMPLIFIERS
MIC., EQ, ACN,
LINE, TAPE, DISC,
POWER
OSCILLATORS
AUDIO
TAPE BIAS
POWER SUPPLIES

| HARD-TO-FIND PRECISION TOOLS

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

JEINSEN TOOLS
4117 M. 441h Street, Phoenix, Arix. 85018

For More Details Circle (53) on Reply Card
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PROFESSIONAL SERNIGES

Midwest Engineering Associates
Consulting Engineers

F. W. Hannel, P.E.
BSEE; MSEE

7304 N. Oxford, Peoria, lllinois 61614
(309) 691-3426

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and 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 RQOIZEN
VIDEO CONSULTANTS
International TV Systems
Marketing/Technical Writing
1429 San Marcos Circle
Mountain View, CA 94043

{415) 326-6103/967-1263

CLASSIFIED

Advertising rates in Classified Section are 13¢
per word. each insertion, and must be accompanied
by cash to insure publication.

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

Minimum classified charge. $2.00.

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

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

WANTED

WANTED: All surplus broadcast equipment
especially clean AM, & F.M. transmitters,
contactors, capacitors. Surpluss Equipment

Sales. Clark & Potomac Phase monitors. 2
Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada 1-73-tf

WANTED: Educaticnal Public Broadcast station
needs surplus broadcast equipment, 10 watt or 1
kw FM transmitter, plus any studio equipment.
Tax exempt status. Contact Community Radio
Project, 885 Arapahoe, Boulder, Colorado 80302.

12-74-3%

WE ARE LOOKING for new, unused 55875 and
XQ-1070 type tubes. Also transmitting and other
tube types. Call collect or write: Temtron
Electronics, 138-69 Francis Lewis Boulevard,
Rosedale, New York 11422. Tel: 212-978-5896.
2-75-1t

NON-PROFIT CHRISTIAN Videc Ministry desires
used video equipment, studic and remote,
accepted as a write-off from commercial stations.
Color cameras, switching systems, effects gen-
erator, etc., needed. Contact: Maranatha Minis-
tries, PO Box 93, Mentor, Chio 44060 2-75-1t

BROADCAST AND RECORDING equipment for

evangelical Christian non-profit organization.
Audio Dept., Open Door Ministries, Box 867,
North Adams, Ma. 01247 2-75-1t

Applied Video Electronics, Inc.

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

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

ROSNER TELEVISION
SYSTEMS
CONSULTING & ENGINEERING

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

A. F. ASSOCIATES, INC.
Consulting and Engineering
tor
TV-CATV-AM-FM
Specialists in systems designs and quadru-
plex video tape recorders.

415 Stevens Ave., Ridgewoud, N.J. 07450
{201) 447-0096

W. H. BRADLEY, P.E.

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

February, 1975

6181 TUBES, new or used. Color Camera, any
make. Box 609, Altoona, PA. 16603 814-943-2607
2-75-2¢

WANTED: your surplus stage-studio and projec-
ticn lamps. SITLER'S ELECTRIC SUPPLY, INC.,
P O Box 10, Washington, lowa 52353 1-75-3t

EQUIPMENT FOR SALE

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

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

6-74-12t

STODDART NM-30A radio interference-field
Intensity meter. 20-400mhz. Like new condition—
1966 manufactiure. Complete with AC P3, dipole
antennas, cables, tripod, & inst. book. Calibrated
prior to shipmeni—%$1,585. SINGER EMA—910
radio interference-field intensity meter. 1-10GHZ.
Like new condition-$9,250. 3urcom Associates
{213) 382-6985. 9-74-6t

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

MAGNECORD-VIKING-TELEX PARTS: Largest
stock in the country. Factory prices. Try us for
hard to find items. Dept. E, DUNN INDUSTRIES,
12157 Valliant Drive, San Antonio, TX 78216, (512)
349-2953. 12-74-6t

EXCESS INVENTORY - BRAND NEW TUBES -
4CX1000A's, 4-125A's, 4-400A°s, 4CX250B’s,
4CxX5000A's, 805’s, B815’s, 6B4G's, 6161, 6942,
7007/6166A's; MANY OTHER TYPES at whole-
sale prices. Rebuilt 17ENP22 and other scope
tubes; PE-250 camera chain available; a
compilete inventory of transistors, diodes, 1.C.'s,
solid state rectifier replacements. Write for free
catalogue. TEMTROM ELECTRONICS, 138-91
Francis Lewis Blvd., Rosedale, NEW York 11422,
Tel: (212) 978-5896. 12-74-4t

LARGE QUANTITY USED RECORDING TAPE.
2500" mylar on 10%2" NAB reel. $1.25/reel.
WMDR, Box 461, Moline, Ill. 61265, 1-75-3t

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

1-73-tf

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

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. Mastertone Co.,
1105 Maple, Dept. B-E 1, West Des Moines,
lowa, 515-274-2551 8-73-tf

REBUILT CARTRIDGE TAPE EQUIPMENT. Spot-
lessly clean and thoroughly tested. 30 day
moneyback guarantee, ONE YEAR warranty.
Also, REPAIR AND RECONDITIONING SERVICES
for cartridge equipment by factory trained
technicians. Send for complete information:
AUTODYNE, Box 1004, Rockville, Md. 20850,
(301) 762-7626. 1-75-tf

BUILD YOUR OWN TV AND RADIO PRODUC.
TION EQUIPMENT. Easy, inexpensive, {mostly
IC). Plans or kits: Special Effects Generator,
Automatic Logger, Vertical Interval Video
Switcher, Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crys-
tal Controlled Wireless Mikes with Matching
receivers. Subsonic Tone Control for audio tapes,
8MM SOF Cameras and Projectors, Distribution
Amplific 53 (Sync. Video, Audio), Audio Control
Boards (Studio & Remote) Proc-Amp with  >m-
pensation and regeneration for adapting Helical
Scan VTR's to broadcast standards. PLUS speci-
alized correspondence courses in Tlephone En-
gineering {$39.50). and Integrated Circuit En-
gineering ($49.50). Plans from $5.95 to $15.
SUPER CATALOG plus years updateing of new
devices Air Maited $1.00. Don Britton Enterprises
PO Drawer G, Waikiki, Ha. 96815. 5-74-24t

STODDART RADIO interlerence-tield intansily
meters. Stoddart NM-22A, 150KHZ-32MHZ. Com-
plete - $2,195, less antennas - $1,595. Stoddarnt
NM-30A, 20-400MKRZ. Complete - $1,295. Stod-
dart NM-52A, 375-1000MHZ. Complete - $1,495,
less antennas - $1,095. All are in excellent
condition and calibrated prior to shipment.
Surcom Associates, (213) 382-6985. 12-74-6t

100 WATT UHF TV TRANSLATOR: Emcee model
U-HTU-100-D. Slightly used less than 6 months.
Channel 24 in, channel 18 out, can be retuned.
New cost $7,000.00. Available immediately for
$2,000.00. Frontier Engineering Corporation, P.O.
Box 265, Florham Park, New Jersey 07932, (201)
822-3030. 12-74-3t

FM EXCITER AND STEREO GENERATOR: New
Solid State FM Exciter, complete with Stereo
Generator. 1975.00. Terms. COMMURNICATION
SYSTEMS, INC., DRAWER C, CAPE GIRAR-
DEAU, MISSCURI 63701. 314-334-6097 1-75-2t

FOR SALE - IVC 820C 1" Color VTR's Guam
Cable TV has switched to 34" cassettes to save
shipping weight. We have four recorders in
excellent operating condition for sale at our Los
Angeles office at $900 each. Also, spares and
tapes available. Phone (213) 474-2891. 2-75-1t
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EQUIPMENT FOR SALE(CONT.)

SERVICES (CONT.)

HELP WANTED (CONT.)

BACKGROUND MUSIC RECEIVERS. Excellent
condition, latest design. $90.00 each. WMBDR,
Box 461, Moline, 1ll. 61265 1-75-3t

EC-175 FREQUENCY COUNTER: Accurate direct
frequency measurements of your AM BROAD-
CAST, FM BROADCAST, and REMOTE BROAD-
CAST units through 175 Mhz. Works on AC and
12V DC. Complete with Accesscries. 489.95
F.O.B. Terms. COMMUNICATION SYSTEMS,
INC. Drawer C, Cape Girardeau, Missouri 63701.
314-334-6097 1-75-2t

TWO-IVC 150 Plumbicon Color Cameras with:
Extended red, Lenco CEC 810 Broadcast
encoders; One RTH Servo Iris 10:1 Zoom Lens;
One 6:1 Nikor Zoom Lens; Two Gibraltar
Quick-Set Heads and Dollies, 50-Ft. Cables, and
Remote Camera Control Units, $25,000.00 One -
MOD RSS Teleprompter Unit with Two Displays,
Control Unit Cables, and |BM typewriter,
$3.500.00. Contact: John M. Allison, Taft
Broadcasting Corporation, Houston, Texas,
77027. Phone (713) 622-1010. 1-75-2t

CVS 500 TIME BASE CORRECTOR Less than 1
year old, completely factory checked since last
used.

MICROBAND CORPORATION OF AMERICA
(212} 964-5700 2-75-1t

FULL LINE TUNING and phasing components
available, including contactors, also large supply
separate contacts for E. F. Johnson contactors.
Write: Geleco Electronics, Ltd., #2 Thorncliffe
Park Drive, Unit 28, Toronto 17, Canada. Phone:
{416) 421-5631. 2-75-1f

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 re-
built machines. Satisfaction guaranteed. Example
A77 with Dolby $675 plus shipping. Write require-
ments to ESSI, Box 854, Hicksville, N.Y. 11802
(212-895-9257). 2-75-2t

COLLINS 830E SERIES FM 5KW Final Amplifier
with Solid State Power Supplies. MINT Condition
$4500.00. Station WGUC, 110 Emery Hall,
University of Cincinnati, Cincinnati, Ohio 45221.
Phone: (513) 475-4444. 2-75-1t

745" TV TOWER, 6-1/8 Trans. line—8 yrs. Good
Condition. Channel 62 antenna. WXON-TV, P.O.
Box 20; Walled Lake, Mich. 48088 (313) 624-0310

2-75-2t

RCA TR22 Low Band with mono and coler ATC
and RCA TR5 Low Band Color Video tape re-

corders, Dynair TS-100B Side-band analyzer.
WWAY-TY, P.O. Box 2088, Wiimington, N.C.
28401. (319) 762-8581. 2-75-21

FOR SALE: RCA RT-16, 6 deck multicart
cartridge tape playback unit. New condition, still
in factory carton. Originally $2500; will seli for
$1500. Contact Chief Engineer, WCUZ RADIO, #1
Mckay Tower, Grand Rapids, Michigan 49502.
616-451-2551. 2-75-2t

TELEVISION MOBILE UNIT, 8 x 30', Gerstan-
schlager custom on IH chassis, low mileage,
power distribution system, air conditioned,
equipment consoles, interior and exterior storage
compartments. Complete production complex.
RCA TR-4 lo-band color VTR, air bearing
conversion with compressor, splicer harness
(edit). RCA-TR-5. Write to: Broadcast Engineer-
ing, Dept. 316, 1014 Wyandotte St., Kansas City,
Mo. 64105 2-75-1t

SERVICES

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

2-74-tf

FRENCH ELECTRIC COMPANY, INC. TV and
Radio ¢general service including electrical
contracting, TV and Radio Engineering;over 25
years experience. CALL US—WE WILL WIRE
YOU. 371-9100. Detroit, Michigan. 9-74-8t

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters. Frequency change, repair or replace-
ment of oven types; also new vacuum types.
Quality products, reasonable prices and better
delivery! Dont be without a spare crystal. Repair
of G.R. 1931-A/B modulation monitors and
frequency change of AM and FM frequency
monitars. Over 30 years in the business. Eidson
Electronic Co., Box 96, Temple, Texas 76501.
Phone (817) 773-3901. 12-74-tf

MAINTENANCE AND OPERATIONS engineer
needed for University color television production
center. Equipment includes: Ampex 1200s, GE
color cameras, digital switchers with grass valley
effects. Send resume and salary expectations to:
Dr. Charles Anderson, Director of Medla Services,
Academic Complex, Western Kentucky Univer-
sity, Bowling Green, Kentucky 42101. Western
Kentucky University is an equal opportunity
employer. 1-75-2t

COMMERCIAL RADIO MONITORING CO. Preci-
sion frequency measurements since 1932. Local
and mobile service covering entire midwest plus.
Test instruments, counters, monitors repaired
and certified. Lee's Summit, Mo. 64083. (816)
524-3777. 9-74-tf

CAMERA TUBES...ALL TYPES EXCEPT ORTHI-
CONS CAN NOW BE RECONDITIONED AT AN
UNBELIEVABLE PRICE, LEAD OXIDE TYPES
$275.00, 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
(FORMERLY COLLINS TELEVISION SERVICES.)

7-74-9¢

HELP WANTED

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 Blvd., Suite 623. Los Angeles, Calif. 90028.
Tel: {213) 462-7301. 8-73-tf

r
FIELD SERVICE ENGINEER
Extensive travel, all benefits. Experience
in color video and swiiching systems
preferred. Contact: Mr. Buzan, Vital
Industries, inc., 3700 N.E. 53rd Ave.,
Gainesville, Fla. 32601. Phone 904/378-

1581,
_J/

REGIONAL SALES and Application Engineering
Manager - Chicago Based. Key man required to
manage distributor sales and carry out applica-
tions engineering with Broadcast, Teleproduction
and origination studio customers. Products in-
clude time base velocity and correctors for quad
and helical VTRs. Applicant background shouid
include current video engineering and sales
experience. This is a career opportunity for a
qualified and aggressive individual willing 1o
assume independent responsibilities. TELEVI-
SION MICROTIME, INC., Subsidary of Anderson
Laboratories, Inc., 1280 Blue Hill Ave., Bloom-
field, Conn. 08002 Att: Pat Pond, Perscnnel
Manager. An Equal Opportunity Employer 2-75-1t

National Sales Manager
Western Regional Sales Manager
Central Regional Sales Manager

Establishing a new sales organization to
market an exciting new product line of time
base correctors and, yet to be introduced
interactive television products - nation wide.
Looking for high caliber, experienced
personnel with video product sales background.

Engineering Manager
Senior Design Engineers

Exciting new products that demand

experienced design engineers with video
recording and video product design
background.

Contact or Send Resume To:

EQfron oo

3700 B-2 N.E. 53rd Ave. Gainesville,Fla. 32601
Phane (904) 377-1411

.
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IMMEDRIATE OPENING for studio maintenance
technician, experienced with Quad VTR's, to work
with color facility and FM radio station, First
Class license required. Write, enclosing resume,
to L. Alexander, Personnel Dept., San Diego
Community College District, 3375 Camino Del
Rio South, San Diego, CA, 92108. 2-75-1t

TRAINING

PASS FCC first and second class exams with
new 21 - lesson, 450-page course. Starts with
basic efectricity. Over 800 FCC-type, multiple-
choice questions and sample exams inclulded.
No previous technical knowledge required. Com-
mercial Radic Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 275G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class $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

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

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. lliustration book in-
cludes current FCC-type exams. Radic License
Preparation, 1360D Duncan, Manhattan Beach,
Calif. 90266. 8-74-tf

FIRST PHONE in six to twelve weeks through
tape recorded lessons at home plus one week
personal instruction in Boston, Philadelphia,
Detroit, Atlanta, Minneapolis, Seatile or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Prepara-
tion, 1060D Duncan, Manhattan Beach, Calif.
90266 Telephone 213-379-4461 2-75-tf

It's Time...

March of
Dimes Time.

THIS SPACE CONTRIBUTED BY THE PUBLISHER

BROADCAST ENGINEERING
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Our new E series audio equipment will
improve your sound and cut your
costs . . . or your money back!

TURNTABLE
PREAMPS

STUDIO MONITOR
AMPLIFIERS

{

Elasshoans

MIC & LINE
AMPLIFIERS

CONTROLLERS

K resaawss

AUTOMATIC TAPE CARTRIDGE

& CASSETTE LOADERS

TEN DAY FREE EVALUATION AND 2 YEAR GUARANTEE
INSURE YOUR UNCOMPROMISED SATISFACTION

TURNTABLE PREAMPS
Preamps costing almast 3 times more will not com-
pare with these units. RIAA/NAB equalized -+1db,
0.5MV sensitivity at 1KHz for -+4dbm out, balanced
outputs, —75db s/n at 10mv in, 0.05% distortion,
-+21dbm max. out. Internal power supply.

MP-8E Mono %86 SP-8F Stereo $137

MIC & LINE AMPLIFIERS

Dual function and superb performance. Inputs for
mic and line, #=0.5db response 10Hz-20KHz, 67db
gain on mic channel(s) +26db gain on line inputs.
Balanced inputs & outputs, 4-21dbm out max, 0.1%
distortion. Internal power supply.

MLA-1E Mono $98

MLA-2E Dual Mono/Stereo $139

AUDIO DISTRIBUTION AMPLIFIERS

From 1 in/6 out to 20 in/80 out in one small pack-
age. Whatever your distribution reguirements we
have an answer. All units meet or exceed the fol-
lowing specifications: Balanced bridging/matching
inputs, balanced 600chm outputs, =+ 0.5db re-
sponse 10Hz-20KHz, = 3db 5Hz-40KHz, 26db gain,
-+21dbm out. max. capability, 0.1% or less distor-
tion, outputs isolated by 80db, hum and noise 90db
down referenced to -+21dbm out. Internal power

supplies.
DA-6/E Table top. 1 in/6 out. $131
DA-6R/E Rack mount. 1 in/6 out, $149
DA-6BR/E  Rack mount. 1 in/6 out. Individual
level controls for each output. $165
DA-6RS/E  Rack mount. 1 in/6 out stereo or 2
in/12 out mono. $229
DA-16BR/E Rack mount. 1 in/8 out sterec or 2
in/16 out mono. Individual output
level controls, selectable metering &
headphone monitoring. $287
DA-2080/E Rack mount main frame with protected

power supply, metering & headphone
monitor. Will accept up to 10 slide in
modules. Each module has 2 inputs
& 8 outputs. Individual output level
controls & selectable meter switch. Up
to 20 in/80 out.

Main Frame
Modules 2 in/8 out

DA-2080/E
DA-2080/E

$150
$135 ea.

AUDIO CONSOLES & CONTROLLERS

Our new series 35 audio controller introduces a
new concept in audio mixing. Allows separation of
controls from the audio functions. Controls can be
placed in any convenient location in the studio,
while electronics may be mounted anywhere for
easy maintenance & hookup. Remote DC control
for completely unaffected audio.

This versatility gives you a custom designed con-
sole at a standard production model cost.

Features include; 8 channels, mono, dual channel
mono, stereo, dual channel stereo, or combina-
tions; paralleling 2 units for quad, fail safe power
supply & plug in interchangeable cards.

Performance specifications are; 0.3% or less dis-
tortion, 124dbm equivalent noise on low level chan-
nels, approximately 25w power consumption,
—70db crosstalk, balanced bridging/matching in-
puts & response within = 2db 20Hz-20KHz. Series
35 audio controllers start at $71200.

AUTOMATIC TAPE CARTRIDGE AND CASSETTE
LOADERS

So easy to use & accurate that our largest winder
competitor has been using one of these to load
their own carts.

Eliminates guesswork. Set the dials to the length
desired. The exact amount of tape is fed onto the
cart or cassette hub and then shuts off automatical-
ly. Also has exclusive torque control for proper
tape pack on different size hubs. Winds at 30 IPS.

ACL-25/L $185
For Mare Details Circle (54) on Reply Card

www americanradiohistorv com

Winders also come in higher speed models (ACL-

60 series). Same operation as above but winds at
60 IPS. Accepts 14” pancakes.
ACL-60T/E  (tone stop only) $266
ACL-60B/E (Blank tape loader) $331
ACL-60BT/E (for both prerecorded and

blank tape) $375

STUDIO MONITOR AMPLIFIERS

Exceptional reproduction! Internal muting. = 2db

response from 20Hz-40KHz. 25w music power, 20w
RMS into 8 ohms. Hum & noise 65db below rated
outpufts.

Distortion less than 0.25% at less than 20w out,
1% or less at 20w. Works into 4-16ohms. Baianced
bridging inputs, variable bass contour, internal over-
load & short circuit protection.

SMA-50/E Table top (mono} £125
SMA-500/F Rack mount (mono) $142
SMA-1000/E Rack mount (sterec-40w) $196

REMOTE POWER CONTROLLERS (DUAL)

Safe, transient free means of controlling 110V/AC,
Turntables, on the air lights, etc.

PR-2 (toggle switch on/off) $39
PR-2B (momentary contact actuation) $54

Give us a call or write today for further details.
You'll be money and performance ahead.

CALL COLLECT — (916) 392-2100

WRITE — 3516-C LaGrande Boulevard
Sacramento, California 95823

RAMKO RESEARCH
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The extraordinary Shure SM7 professional microphone features something
you've never seen before: a built-in Visual Indication Response Tailoring
System that offers you four different frequency response curves—and shows
you the curve you've selected with a graphic readout (see above) at the back
of the microphone! Choose: 1. flat response; 2. bass roll-off; 3. presence
boost; 4. combination of roll-off and presence. And there’s more: the SM7
delivers exceptional noise isolation with a revolutionary pneumatic suspen-
sion mount. .. an ultra-wide, ultra-smooth frequency response. .. an integral
“pop” and wind filter . . . and a cardioid pickup pattern that looks “‘text-book
perfect.” The Shure SM7 Studio Microphone was extensively field-tested in
recording studios and broadcasting stations! Write:

Shure Brothers Inc.
222 Hartrey Ave., Evanston, lil. 60204 a SHHURE

In Canada: A. C. Simmonds & Sons, Ltd.
For More Details Circle (55) on Reply Card
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