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MODEL TS-010D with [U-TS fcc App“"“[n |

The Model TS-010D comprises two self-contained units, the Benavac Mark |l dual hetrodyne channel pr

cessor and the VPS-10 amplifier. Any off-air channel 2 to 83 can be converted and re-transmitted on ar
VHF channel 2 to 13.

When reguired, an identification unit, Model |U-TS, is available to provide automatic station identificati
by superimposing a 4 KHz, AM modulated code signal on the aural carrier of the transmitter channel.

WRITE FOR PRICES AND SPECIFICATIONS TO:

E DELTA-BENCO v.7o.

70 RONSON DRIVE * REXDALE * ONTARIO
(416) 247-7431 TELEX 02-21211

Circle Number 1 on Reader Reply Card
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Cohu has the line on
Color Film Cameras.

Cohu is in full production on 1500 Series Color Film Cameras. We are
ready to fill your camera requirements for a single unit—or several

Our cameras are designed to provide continuously reliable oper-
ation and are produced to exacting standards by craftsmen who care.

Unique features found in this camera include a new optical system
with 60% minimum peak transmission in each channel. Flare and
ghosting are virtually eliminated. Precision triple action automatic
circuits— sensitivity, black level and white level—provide ease of
hands-off operation. Three long-life separate mesh vidicons bring re-
tubing costs to an industry low. An image enhancer takes detail signal
from the green channel for horizontal and vertical aperture correc-
tion. Instant paint control permits rapid colorimetry adjustments.
Register and color balance the camera in only 3 minutes.

It is the most superb color film camera available, and it's priced a
lot lower than you'd expect. We are proud of our 1500. So are the
many customers who have purchased them.

we're meeting the demand. EXEIITE

ELECTROMNICS. INC

BOX 623, SAN DIEGO. CALIFORNJA 92112 - PHONE 714-277-6700 - TWX 910-335-1244
! Circle Number 4 on Reader Reply Card
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been designed for KPRC. Their new operation is designed
with functional and artistic concepts.
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NAB Engineering Sessions. Continued coverage of the 50th
annual NAB convention. Focuses on papers and panels of
the Engineering Conference. Ron Merrell.

NAB Management Sessions Attack Issues. The story of how
the NAB approached the major issues facing the broadcast
industry today. Ron Merrell.

29

Update On Broadcast Automation. BE's automation editor
presents a roundup of automation equipment on display at
the NAB convention and explains how the approach to auto-
mation should meet industry needs. Morris Courtright.
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Operating Weather Radar By Remote Control. A description
of how one station installed a weather radar system to meet
their unusual needs. Includes licensing and operator require-
ments. Harold Dorschug.
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editor shows how antennas and equipment can be protected
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NEW! MODEL 900SE-5 SPECIAL EFFECTS SYSTEM
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FEATURES
® 8 WIPE PATTERNS ® BURST LOGIC
® WIPE PATTERN BORDERS ® WIPE PRESET
@ INTERNAL/EXTERNAL KEYING ® CHROMA KEY*
® COLOR MATTE”® ® BUS TALLY RELAYS®
® BUS TALLY LAMPS ® NO DRIVE PULSES REQUIRED

*OPTIONAL EQUIPMENT

DESCRIPTION

Model 900SE-5 has been developed to fill the need for a professional, yet eco-
nomical, color special effects system.

The switching amplifier and other modules are identical to those used in other
GVG special effects systems. The compact remote control panel is designed for in-
stallation in existing switching systems or control consoles.

Model 900SE-5 will be offered in both 525/60 and 625/50 versions, either
NTSC or PAL. Suggested applications for the 900SE-5 include small TV studios,
remote vans, and industrial/educational systems.

Price: $1600 Plus Options

THE GRASS VALLEY GROUP.INC.M
SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

3515 Sunset Blvd. Station Plaza East 125 South Wilke Road Redbird Airport
0S ANGELES, CALIF. GREAT NECK, N.v, ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS
213) 462.6618 {516} 487-1311 (214} 330-1245 {214} 330-1245

1644 Tullie Circle, N.E.
ATLANTA, GEORGIA
(404) 634-0521

e
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DIRECT CURRENT
FROM D. C.

JUNE, 1972

by Howard T. Head

New Operator Reguirements for AM Directional Antennas

The Commlsslon 1s preparing to issue new rules relaxing the present
requirement that a first-class operator be on duty at all times at

AM broadcast stations employing a directional antenna. The relaxa-
tion will apply also to higher power non-directional AM and FM trans- -
mitters which had previously required a first-class operator on duty. .
The Commission action was in response to a petition by the National
Association of Broadcasters NAB) requesting this relaxation.

Under the new rules, a first-class operator must be in regular fulltin
employment by the broadcast station, but is not required to be on

duty at the transmitter or control point during the hours of directiord
operation. The operator on duty is required to hold a third-class
ticket with broadcast endorsement, Other requirements include a
five-day-a-week inspection of the installation and the employment

of a type-approved phase monitor,

Changes Proposed in Coding of Commercials

In a tacit admission of inability to produce coded film commercials
meeting the requirements of the present coding rules, International
Digisonics Corporation (IDC) has proposed that the Commission
eliminate the present standards defining the areas in the four corners
of the:.picture to which the code must be confined (See March 1972
Pompous Predictions). IDC now proposes instead that codes be permittec
simply on the basis of non-degradation of the television picture.

IDC points out that the coding characteristics can be readily controllf
on video tape. One of the principal features of the coding scheme,
however, was the supposed ability to employ the coding scheme on

film material, especially commercials, since film constitutes the
great bulk of commercial material.

All comments and replies on the proposed relaxation have now been
filed with the Commission. Coded material is still being produced
unde; temporarily relaxed rules (See Nov. 1971 D.C.) pending final
Commission action regarding new coding standards.

BROADCAST ENGINEEM*
|
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-oday EVERY frame in the
TOP SHOWS...

- [u]
..is indexed
for ELECTRONIC
- [ |
2diting
sday you need faster production, lower production
asts and more sophisticated editing. There’s only one

aswer . . . electronic indexing of all taped
ames so that —

.scenes can be located automatically
and rapidly.

.previewing and program planning
can be both exacting and
economical.

.edit points in final assembly can
match editing decisions accurately
to a single frame.

‘ecause most shows develop their own
diting standards, methods and tech-
iques, equipment versatility is also im-
ortant. The exceptional modularity of
.ECO Electronic Editing equipment pro-
ides for unequalled response to such
wdividuality.

new guide to electronic editing

12 page brochure describes electronic indexing and editing
techniques as well as preview and post- production economies
Function and application of EECO’s modular electronic editing

equipment is included.
Send for your free copy today.
/

S=C@ — 1

SLECTRONIC ENGINEERING COMPANY of California

1441 E. Chastnut Avenue. Santa Ana, California 92701 » Phone (714) 547-5651 » TWX 910-595-1550 » Telax 67-8420
Circle Number 6 on Reader Reply Card
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(Continued from page 4)

CATV Committees Formed by Commission

The Commission has organized two new Government-Industry committees
to consider both technical and non-technical aspects of the Commission
new CATV regulations {See April, 1972 B.E.). One committee will
concern itself primarily with such matters as the relationship

between Federal and non-Federal government regulation, while the other
committee will deal with CATV Technical Standards.

The Technical matters to be explored include the adoption of standards
governing color parameters, ghosting, studic originaticn equipment,
two-way transmission, and non-TV use of cable channels. In addition,
the committee will review technical standards already adopted in order
to assure that they reflect the current state-of-the-technical art.

Commission Denies Petition for Nighttime AM Power Increases

Acting with what for the Commission is something like lightning
speed, the Commission has turned down a proposal filed barely a month
earlier asking that all Class IV stations on the local channels be
permitted to increase nighttime power from 250 Watts to 1 kW (See
May, 1972 D.C.). Although the Commission conceded that the proposed
power increase would provide the more than 1000 Class IV local channel
stations with improved ability to overcome man-made noise at night,
the Commission concluded that treaty restrictions with other North
American countries, especially Cuba, imposed serious obstacles to the
power increase,

The most surprising aspect of the Commission's action was its unexpecte’
promptness. Now if the Commission can just dispose of the AM Clear
Channel case (Docket #6741}, which was opened on February 20, 1945 '
and is still not completely decided.....

Short Circuits '
Neal McNaughten has been named Chief of the FCC Broadcast Bureau's
Rules and Standards Division...A new four-channel Stereo Radio Com- !
mittee (See March 1972 Pompous Predictions) has been formed and 1
has held its first meeting...The Committee has abandoned a proposal

to reduce channel spacing in the 450 MHz broadcast remote pickup

band and to reassign a portion of the band to land mobile use; at

the same time, the band 2110-2113 was made available for aural STL
operation in ten major cities.

BROADCAST ENGINEERI
/|
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#¥  DYNASCIENCES VIDEO PROCESSING
AMPLIFIER SYSTEM, 6000 SERIES —
‘ CLEARS SIGNAL DISTORTION.

‘_h' -
- L . - -
" ":_’ . * lf If you don’t want your scene to be foggy, use
] ! the DYNASCIENCES VIDEO PROCESSING
AMPLIFIER SYSTEM.

’ ! The Model 6000 Video Processing Amplifier
5 - - el . L

Wfﬁ? i £ System improves the scene. It is simple to

=R operate (full video processing in one unit) and

can be used with color and helical scan systems

for CATV-ETV-CCTV and Broadcast. The sys-

. [ 2
ep@- z S tem is complete with Sync Generator and
oy ‘) = “j,.;r, -—%-_'.3 Genlock. Sync pulses, blanking, chroma level,
o el o and burst phase can now be corrected. The
.8 Genlock compensates for delay of one or more
W " . = .
o oo o] scan lines.

L o e —  —
Big Ben’’ is the name given to the huge
lock in the Parliament Tower, Westmin-
ter Palace, London England. The name
riginally was given to the tower bell,

il'rst installed in 1856,

1 - MOt
- - . a b,

Uhy not briqhten = b
Ip your foqqy scenc! e

| WHNVA\SQHENEBES I VTi:lWeNOS s:ﬁﬁjchfAD «BLUE BELL, PA. 19422

CORPORATION | relepnone: (215) 643-0250
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Shotgun Dynamic
Microphone

NORTH AMERICAN PHILIPS CORPORATION
10O EAST 42n0 STREET. NEW YORK NEW YORK 10017

MICROPHONES - HEADPHONES

OISTRIBUTED By
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$149.00 Net

AKG CANADA » DIVISION OF DOUBLE DIAMOND ELECTRONICS « SCARBOROUGH. ONTARID

Circle Number 8 on Reader Reply Card

VTERS 10 10 momon

Meter Face Static

Charge

Editor’s Note: Sounds like this solu-
tion to your problem may have other
broadcast applications.

Since Broadcast Engineering oper-
ates as a broadcast forum, we’re
always glad to give space for ideas
from the field. If you have a
problem that seems impossible,
drop us a line and we’ll let the other
BE readers take a shot at solving it.

Address your correspondence to:
Letters To The Editor, Broadcust
Engineering magazine, 1014 Wyan-
dotte, Kansas City, Mo. 64105.
Please indicate that we have permis-
sion to print your letter.

Dear Editor:

| have encountered a problem on
our ITA AM transmitter recently,
and I would like to share its solu-
tion with others with the same
problem.

We have encountered a situation
where a static electric charge
builds up on the meter faces and
deflects the needle away from the
correct reading. In our case, the
plate current meter was reading 480
mA when the actual current was
420 mA. This static buildup is
probably attributable to the airflow
from the internal blowers as well as
the low humidity in the transmitter
building. This problem can be veri-

accu FIVE

Solved

fied by wiping the meter face a
observing if the needle deflects.

The solution is to install a stat
drain from the meter face
ground. | used GC Silver Print, |
conductive silver paint. | painted
narrow stripe down one side of tl
meter face and then over the side ¢ !
the meter case to the chassis. F
sure to scrape the paint from tt |
chassis at the point of contact ap
be sure the meter face is clean.

N. Moss, € |
WSJM AM-Fi
St. Joseph, Mic

AEL Officer Change
In the March issue of BE, v
wrote in the People In The Nev
section that AEL has a new pres¢
dent. At least that’s what the hea
line said.

In the column, it was explaine
that Leonard L. Rosenfeld ha
been appointed President of AE
Communications Corp. (AELC(
not AEL), the CATYV subsidiary
AEL. Dr. Leon Riebman is st
the President of American Ele
tronic Laboratories, Inc. (AEL).

A RACK MOUN
MINI- CONSOL

Price $493.

For complete information please contact: Director of Sales (402) 342-27°

MMartin

memartin industries. inc. - GOS norih thirteenth 8treel -omaha. nebraska . 681¢
Circle Number 38 on Reader Reply Card
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ending Congressional bills
ied at creating a Consumer Pro-
4ion Agency with the power to
=rvene with other government
'ncies were labeled today “ex-
ples of enthusiasm for a good
ase gone wild. ™’

dichard W. Chapin, chairman of
. Board of Directors of the
3B, opposed provisions of the
ils that would make the CPA a
uper-regulatory agency ... with
i power to intervene in the pro-
2dings of all other regulatory
encies in Washington.™

Speaking during the University
iMissouri’s annual journalism
sek, Chapin, president of the
Siart Broadcasting Co., Lincoln,
Bbr., said that while such an
2ency may be ‘"necessary and
ieful,’’ the proposed ‘"massive
rwer of intervention would make
mess'’ of proceedings of the Fed-
al Communications Commission
al other regulatory agencies.

He said the CPA would be able
Itake the FCC to court if it disa-
ges with any Commission deci-
on. Also. he added, it would have
& power to demand that the FCC
tbpoena any information the CPA
Els necessary to fulfill its mission
(representing the consumer.

The NAB Board Chairman said
ie implications to broadcasting of
‘ch sweeping authority are enor-
ous.

“Broadcasting,”” he said, ‘‘al-
ays seems to draw most of the
tention, and 1 am sure we would
: very quickly the target of many
“the Consumer Protection Agen-
I'sactivities. "

He said FCC proceedings, al-
ady excruciatingly slow and
amplex in many cases, '“would be
b slowed as to make forward
ovement imperceptible if this
Iper agency were granted the
dwer to intervene in every situa-
on.”’

Chapin said NAB has asked its
ilember stations to oppose the in-
‘rvention feature of the bills, and
alled on his audience to study
1€m and lend broadcasters their
Ipport.

ine, 1972
.

WOULD YOU BELIEVE
A MASTER DIGITAL CLOCK SYSTEM
PLUS TIME-TEMPERATURE-ID
FOR $3500

SYSTEM INCLUDES:

CRYSTAL CONTROLLED MASTER DIGITAL CLOCK
3-LINE CHARACTER GENERATOR

OUTSIDE TEMPERATURE SENSOR
SYNC-LOCKED GENERATOR

OPTIONAL KEYBOARD ADDRESSOR

Simply plug this unit into your transmitter line and auto-
matically display Time-Temp-ID plus one line promo's
over program video at pre-programmed intervals or on
manual command.

The master clock can also serve as a standard for all
station clocks. It has outputs for impulse as well as
digital clock displays.

Write for further information or actual demonstration . . .
Be first in your market with this unique device.

AMERICAN DATA CORPORATION .cvrsviic, scaeans

o~ | 4306 Governors Drive / Huntsville, Alabama 35805

Jomm e | Phone (205) 837-5180

Circle Number 9 on Reader Reply Card 9
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DUSTIEY NEWS

from conventional televisions
STV. Proposals in the rule makg
applying to cable TV will be ¢

Commission Lengthens sidered later. -l
STV Sports Restriction sports cvents have neen teledl

live or on a same-day delayed &
s18, on conventional TV in a ¢
Sports events which have been sports events like the Super Bowl, munity during any one year of &

presented on conventional televi-  which result from the restructuring  five years preceding a propod
sion may not be presented on sub- of an existing sport, may not be STV showing there, then S¥
scription television (STV) unless shown on STV until five years aft- showing of the events, live or op
they have been off the air for a peri- er the events have been intro- same-day delayed basis, is prols
od of five years under terms of an duced. New sports events arising  ited. (STV delayed showings
amendment to the rules adopted by~ from situations other than restruc-  permitted if the delay is other tly
the FCC (Docket 18893). turing, such as cricket or jai alai, same-day delay.)

The restriction had previously will not automatically come under If a regularly recurring spos:
been limited to two years. It ap-  the five-year protected period, but  event takes place at intervalsif
plies to sports events that are regu- will be dealt with as they develop. more than one year, and the evib
larly televised on conventional TV, has been televised live or ara
either live or on a same-day de- Anti-Siphoning same-day delayed basis on convi
layed basis. The action amends Section tional TV in a community in &

The Commission also extendeda  73.643(b)(2) of the rules and was  year during the 10 years precedp
prohibition against the STV show- initiated in a rulemaking notice re- proposed STV showing in t 1
ing of regularly recurring sports leased July 1, 1970. The rulemak- community, then STV showig
events, such as the Olympic ing proposal was designed to pre-  there on a live or same-day delail

games, from two to len years. New  vent ‘‘siphoning’’ of sports events  basis is also prohibited.

/
Now you can

save more than 50% on
video program control equipment.

No . .. we're not having a sale. Qur building didn‘t burn
down and we haven’t lost our lease. But you can save more
than 5C percent when you buy DYNAIR Series-150 vertical
interval program control equipment.

How? You'll find out quickly when you check the prices |
of comparable equipment of other manufacturers. For the
same capability, you will pay from two to three times as |
much. And you probably won’t get the quality and reliability !
of DYNAIR equipment.

On DYNAIR program switchers, you won‘t find cheap,
troubtesome sliding fader potentiometers; we use quality.
gear-driven, focking split-tever controis. Nor will you find
other inexpensive and unreliable components. The 150 Series
uses the latest silicon solid-state devices available — over 80
percent of which are in integrated-circuit form — the same
quality components and temperature-compensated circuitry
used in our broadcast and aerospace equipment. Fully color
delay compensated too.

If you take time to compare . . . you'll buy DYNAIR.

) DYNAIR ELECTRONICS, INC.
VS-153A MIX/EFFECTS SWITCHER 52895 Sl o AL BUULEYARD @

SAN DIEGO, CALIFORNIA 92114

Circle Number 10 on Reader Repiy Card
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2C Invites Comments
- On Exclusivity Of
Jn-Network Programs

i dditional comments have been
ated by the FCC on two specific
.qts in a Commission study on
Jusivity of non-network televi-
s programing and ways to pro-
> freer distribution of non-net-
.tk programs to UHF television
=ions and cable television sys-
#1s (Part 73 of the rules) (Docket
{£79).
‘"he Commission on May 10,
48 had proposed to prohibit
geements between Stations and
pa-network program suppliers
wich may prevent television sta-
ins from presenting programs
shwn by other stations in nearby
cnmunities. The rule would apply
scsuch non-network programs as
shdicated features and feature
{ins.

Exclusivity
Time Limits

na further rulemaking proposal,
reased January 18, 1971, the
Cmmission concluded that the
legth of time a station has exclu-
sity rights to present programs
s)uld be explored. The FCC said
ihppeared that contracts for non-
mwork programing are usually for
eended periods and for multiple

showings, and that exclusivity gen-
erally lasts as long as the right to
broadcast under the contract, in-
cluding multiple runs.

Special Services

Amended rules in the Safety and
Special Radio Services to provide a
cut-off date for the filing of mu-
tually exclusive competing applica-
tions have been proposed by the
FCC. The rules would also apply
to major amendments and petitions
to deny applications on which
public notice filing is required.

The proposal would amend Parts
1,81, 87, 89, 91 and 93.

The rules would apply generally
to applications for fixed microwave
stations, industrial radio posi-
tioning stations for which frequen-
ciesare assigned onanexclusive
basis, aeronautical advisory, en-
route, fixed and airdrome control
stations, and maritime public coast
stations. They would require appli-
cations that are mutually exclusive
with an application already on file
to be accepted for filing if they are
filed no later than one day before
issuance of the Commission order
setting the first application for
hearing, or within 60 days after re-
lease of the public notice listing the
first application, whichever date is
earlier,

TV Tuner Data Available

‘A revised edition of the TV
ining Panel bulletin on *'INTER-
RETATIONS OF THE FCC
IJLES ON COMPARABILITY
DR VHF AND UHF TELEVI-
‘ON RECEIVER TUNING"
(CE22) has been issued by the
CC. It updates a bulletin origi-
Uy released in December 1971
d includes additional interpreta-
‘:lns issued by the Panel since that
e,
Section 15.68 of the rules re-
fires that 40 percent of TV re-
‘iver models manufactured after
;ly 1, 1972, for use in the United
ates must have comparable sys-
ms for tuning the VHF and UHF
" tannels; after July 1, 1973, 70 per-
- ‘Ntof the receiver models must
* Ve this capability; and after July
1974, comparable tuners must be

Ine, 1972

a part of all receivers.

The TV Tuning Panel was
founded to consult with the Chief
Engineer on the rules. The purpose
of the interpretations is to provide
guidance for manufacturers and
others on interpretation of the
rules.

The bulletin is in the form of
questions and answers dealing with
a particular aspect of the compa-
rable tuning rules. A copy of the
rules is attached to the bulletin.

Television receiver manufac-
turers may obtain copies of Bul-
letin OCE 22 at Room 756, 1919 M
Street, N.W., Washington, D.C.

The Panel also answers written
questions on specific problems.
Questions should be addressed to
the Secretary, TV Tuning Panel.

www.americanradiohistorv.com

Here’s

today’s

newest
1kW AM

transmitter

GATES’
BC-1H

| Gates' new BC-1H 1000 watt AM trans-
i mitter features reliable, long life 833A
tubes, solid state osclllator, instanta-
neous power cut back to 250 watts, and
120% positive peak modulation capa-
bilities. It will be operating rellably at
your station for years to come. Get the
detalls on tomorrow's transmitter today.
Write Gates Radio Company, 123 Hamp-
shire Street, Quincy, lllinols 62301

GATES

A DWISION OF HARRIS-INTERTYPE

Circle Number 11 on Reader Reply Card
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THE
DELTA

TRIO

for optimum
monitoring
of your
antenna
system

Model OIB-1 Operat-
ing Impedance Bridge
measures “in circuit”
impedance of net-
works, transmission
lines and antennas.
Accuracy =5% =1 Ohm.
5 kW Power rating-
VSWR 3:1.

Model CPB-1 Com-
mon Point Bridge
measures resistance
to-2%+10hm and re-
actance t0=5%:+10hm
at full power.

Gt
Model RG-1 Recei-

ver/Generator com-
bines a high output
power signal gener-
ator with a shielded
receiver for use with
Model OIB-1 or any
other impedance
bridge.

With this “Delta Trio", you can either “spot check”,
or continuously and accurately monitor actual “on-
the-air” operating impedance of transmission lines,
networks and antenna systems to maintain a "clean
signal” at peak operating efficiency.

If you're operating with a directional antenna,
there's real value in being able to keep the radiating
system in close adjustment at all times. . .continuously
verify common point impedance to insure full power
output...plus locating and correcting any antenna
problems—fast!

Complete details and application data are avail-
able without obligation —just write or call Bi| Cottles,
DELTA ELECTRONICS, INC., 4206 Wheeler Avenue,
Alexandria, Va. 22304 (703) 751-3133.

DELTA ELECTRONICS

Exporter: DELTA ELECTRONICS, INC.
International Division, 154 E Boston Post RD
Mamaroneck, N. Y. 10543, Telex 1 37327, Art Rocke
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Commission Sets:
Limit On
Positive peaks

Amendments to the standard broadcast rules whiy
will restrict the degree of modulation which may &
employed by AM broadcast transmitters have bej
adopted by the FCC (Docket 18867). The new rud
set a limit of 125 percent modulation on positive peid s
and provide for separate definitions for modulations
the positive and negative directions.

In a rulemaking notice adopted May 22, 1970, il
Commission stated that some AM broadcasters wig
now using transmitters with modulators capable i
supplying more power to the carrier than necessary ¢
100 percent modulation with a symmetrical wavefol:
—for example, a 5 kilowatt transmitter with a moe
lator normally intended for a 10 kilowatt unit. Cé
cerned with the increase of sideband power and 1
possibility of interference to other stations, unds
audio distortion and excessive carrier shift, the Co
mission proposed that the 100 percent ceiling on neg
tive peaks be applied to positive peaks as well.

Approximately one-half of the comments oppos
the setting of positive modulation limits, one third
vored a restriction but urged that the maximum p; .

' missible level be set from 115 to 130 percent, whs

some broadcasters supported the adoption of the I
percent limit. A majority of the comments in favorf
the higher limits came from broadcasters using equs
ment capable of producing positive modulation peas®
in excess of 100 percent, the Commission sa.

pointing out that the practice is not confined to s-

tions using excessively large modulators. The Co

mission said that a transmitter designed for operatii

at two power levels, such as 1 kilowatt daytime a’

250 watts nighttime, can be adjusted to the low!

power level by reducing the input power to the fil

RF stage and still produce high levels of modulatif
when operating at the lower level.

Commenting that it did not wish to place arbitri
restrictions on modulator design by type acceptaré
procedures because a transmitter with some exce
modulating capability will provide a higher qualé
signal in normal operation, the Commission said it w8
imposing a restriction on modulation level and settig
the ceiling at 125 percent because it would be hift
enough to accommodate the higher peaks of naturafi
asymmetrical programing but not so high as to
crease average sideband power to troubiesome level

In maintaining modulation levels within the né
ceiling the effective amount of non-linear distorti®
may not exceed 7.5 percent—the maximum permitts
by Section 73.40(a)3), the Commission said, and t!
limit of 5 percent for carrier shift prescribed by Sectil
73.40(a)(5) applies in all cases. The Commission s
that a modern transmitter should be able to meet the#
requirements unless excessive amounts of limiting &
employed or the transmitter is driven beyond its line!
modulation characteristic.

BROADCAST ENGINEERIIE
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'he Commission stressed that the 125 percent is
. absolute ceiling’® and emphasized that the rule
=ndment is not intended to '‘require or even to en-
¢rage”’ licensees to increase their levels of modula-
(1, ‘‘nor should it be taken by equipment manufac-
wers as an excuse to alter their designs or
\cifications to facilitate the use of increased modula-
i1 levels.”” Again emphasizing that it was prescribing
.absolute limit on positive modulation, the Commis-
in reminded the licensees that modulation indicators
‘st be accurate enough that the peak amplitudes
wserved do not exceed 125 percent.

tew EANS-EBS Rules

Major revisions of the Emergency Action Notifica-
on System (EANS) and Emergency Broadcast
sstem (EBS) rules and regulations have been adopted
t the Federal Communications Commission. This is
sroadcast system under which the Nation would be
kpt informed in case of National, State or Local
aergency. The FCC. together with the Office of Te-
ommunications Policy and the entire telecommuni-
dions industry, have effected the substantial changes
tthe EBS.

Major changes recommended by the National In-
astry Advisory Committee include a simplified EBS
hecklist for receipt of an EA or tests: simplified
athentication procedures; deletion of the Civil De-
nse Attack Warning from the EBS Emergency Ac-
n Notification; positive control and double-checked
ithentication at the origination source prior to release

an EAN or Closed Circuit Test. Improved arrange-
ents have been made for use of the EANS and EBS
¢ the State Governors and local authorities.

Defense Commissioner Charlotte T. Reid stated:
It is absolutely essential that the President and State
nd local authorities have an efficient and reliable
leans of communication with the public in times of
mergency."'’

“The Emergency Broadcast System is totally de-
endent on the voluntary organized participation of
1e entire broadcast industry, including vital support
‘om the Radio and Television Networks, Associated
ress and United Press International, and the Com-
lunications Common Carriers.”” Mrs. Reid further
tated: **| would hope that as the revised system is in-
talled, more and more participation will be evidenced
‘y‘?he broadcast industry for the benefit of the publ-
“We have done everything possible to reduce the
lements of chance to a minimum in order to provide
he public with the best system possible, and | am
nost grateful for industry’s voluntary support.”

' une, 1972
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New, authoritative
and indispensable. ..

IEEE Standarcd
Dictionnary’
Electrical arncl
Electrorics Iérins

or shp
wthorte rvt Emooicas B drec irscns &

|EEE STANDARD DICTIONARY
OF ELECTRICAL AND
ELECTRONICS TERMS

The product of decades of Jabor by thousands of
engineers, scientists, and teachers, the [EEE
Standard Dictionary of Electrical and Electronics
Terms defines 13,000 technical words from every
area of electrical and electronics engineering.
Each definition is an official standard of The In-
stitute of Electrical and Electronics Engineers Inc.
The dictionary contains hundreds of new terms as
well as revisions of earlier ones, making it the most
up-to-date and complete single-volume reference
of its kind.
Here are some of its special features:
¢ 13,000 technical definitions, embracing the total
technical language of electrical and electronics
engineering
over 700 pages, including more than 140 illus-
trations
compilation by leading authorities in 31 fields of
specialization
extensive revision of previously published defi-
nitions to eliminate duplications and to reflect
recent developments
hundreds of new terms never before found in
dictionary form.
Just published 736 pages 142 ilus. - $19.95

l WILEY-INTERSCIENCE, Dept. 093-A 2801-Wi l
a division of JOHN WILEY & SONS, Inc H 1]
605 Third Avenue, New York, N.Y. 10016 wiley

I I'd like copies of the IEEE Standard

Dictionary of Electrical and Electronics Terms
| (0 471 42806-X) @ $19.95 each.
My check (money order) for 3 is enclosed

I Wiley-Interscience will pay postage and handling

I Bili me. | wlll pay postage and handling

I City State Zip

|
|
I Name Title I
i
|
1

WILEY-MTERSCIENGE
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KPRC
moves into dream
operation

This TV-AM operation moves into its third
home, where each step in its facility
development was based on technical and
architectural compatibility.
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Fig. 2 First floor Jayout of the KPRC facility

SN

Flg. 3 Second floor layout.
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Station KPRC-TV/AM/FL
owners of one of the oldest sets#
call letters in the broadcasting
dustry, moved to a new uitra-mis
ern $3.2 million building on Tul
day, March 21. But for all the cais
tal expenditure, it has an e\
greater significance for the ind!
try. |
The move to the new buildingh
landmark in broadcast-integraid
design, marked the third major &
cility change KPRC-TV/AM I¢
had since the TV station operat
from a quonset hut on Housto®
Old Post Oak Road, in 1948.

Looking At History

In a way, the third move to 18
lavish new quarters, could well
a parallel of the overall growth®
the broadcast industry itself.

From the tiny quonset hut sis
KPRC-TV/AM moved to its se
ond location in 1953. That buildi#
was dedicated on March 29, 19
and on that same day, K PRC/A!
celebrated its 25th year of affil®

BROADCAST ENGINEERIM
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bn with NBC.

From a 2,000 set audience in the
PRC-TV (then KLEE-TV} sig-
il area on that auspicious day in
148, KPRC-TV's market area is
ow over 500,000 homes. From a
ngle studio with two cameras in
arly KPRC-TV days, the new
ant boasts three of the most mod-
n studios ever built; two of them
‘e S0 x 70 feet and one ‘‘small’’
udio is 40 x 50 feet.

The new KPRC-TV/AM studios
nd plant was on the drawing board
) nearly three years. It has been
esigned both artistically and tech-
ically to provide the ultimate in
toadcast efficiency and effective-
ess.

The building plan features three
asic units, clustered around a high
aulted gallery. The largest unit of
he complex houses the television
woduction studios and related con-
rol and engineering space. On the
pposite side of the gallery from
he_ production area, a two-story
it houses KPRC-TV’s News

lune, 1972

Department, film and tape produc-
tion facilities, film processing and
storage area.

Executive, administrative and
sales offices are housed in the three
story unit at the end of the vaulted
gallery. Also in this unit are the
studios, sales, administrative and
program facilities for KPRC Ra-
dio.

A concrete pylon, at the front of
the building. supports the micro-
wave relay system. The pylon is
187 feet tall, and is the world’s tall-
est “‘slip-form’" structure made of
architectural concrete.

Technicians get to the top, for
equipment maintenance, via an
elevator inside the pylon.

The microwave support struc-
ture could have been just another
steel skeleton. But, instead, it was
designed to be pleasing to the eye
and the pylon serves as a dramatic
focal point of the broadcast center.

The building also inciudes an
engineering annex with shops and a
covered parking garage for KPRC-

www.americanradiohistorv.com

Fig. 1 Four separate control
areas, two for production
and two for air broadcast,
are provided and allow the
three studios to be linked
together in any combination
through a separate master
control.

TV's five remote color telecasting
units plus six fully equipped news
gathering vehicles for KPRC-TV
News. The parking lot for employ-
ees and visitors accommodates 210
cars.

KPRC-TV has integrated the
advanced state-of-the-art innova-
tions into its new facility. The TV
and AM studios have all been de-
signed acoustically by Dr. C.P.
Boner, a well known acoustical
expert.

Complete Kleigel lighting sys-
tems, which give the TV studios
the aspect of a Broadway theater,
have been installed. And lighting,
dimming, patching, raising and
lowering and other functions can
be controlled remotely in each of
the studios.

The production control centers
are equipped with four of the latest
video switchers. There are four
control centers; two production
control and two air control which
provides flexibility for use in net-
work origination from KPRC-TV.
Space has been provided for twen-
ty monitors in the control room.

Radio Acoustics

The radio studios, all acoustical-
ly treated, are 10 x 12 x 15 and
each is equipped with new console.
Each studio can be used for an-
nounce or production purposes,
and inter-mix capabilities have
been built for tie-ing in with the TV
studios.

Double-wall construction of
high-density concrete provides
complete sound isolation for each
studio.

The studio windows are double,
high-density Acustipane glass.
Each pane is three-quarters of an
inch thick and weighs approximate-
ly three-hundred pounds.

The ceilings, and all plumbing
and pipes between floors, are sus-
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pended on **shock-hangers' 10
¢liminate any chance of unwanted
sound from vibration or noise
transfer from above.

Proper acoustical control is
maintained by a mixture of sound
absorbing and sound reflecting
matenals. The large three-inch
thick panels on the walls and ceil-
ings are Tecktum, an acoustical
absorber, and the solid walls form
the reflecting surface. The ratio of
the absorbing surface 10 the reflect-
ing surface determines the ideal
acoustical properties of the studtio.

Emergency Power

A stand-by power generator
provides ample electricity to keep
the radio station on the air during
an emergency. In addition 1o one
studio and control room, enough
power is provided for lights and the
pump system necessary to drain
the Terrace Studios.

The emergency power supply is
a naturai gas-powered sysiem

16

which eliminates the fuel storage
problems associated with petrole-
um-fired generators.

The news department covers
6,000 square feet and production
facilities for special documentaries,
mixing, editing, interviews and
other special events have been in-
cluded within the news facility.
Also included is available space for
personne! working out of KPRC-
TV for various activities.

To quote Paul Huhndorff, Vice
President for engineering for the
Houston Post Broadcast Division,
“Anyone can always build some-
thing bigger and better. Wherever
you go you'll find someone with a
bigger and better lighting system,
or studio or master control. But |
daresay that you are not going to
find under one roof anywhere all of
the sophisticated items we have
integrated here. | don't think that
anywhere in the werld you'll find a
plant that’s as complete in every
respect as this one here.""

Fig. 5 KPRC Radio also
broadcasts from its terrace
studios (see Fig. 6). The
large space used by the two
on-air studios is a result of
experimentation in design

of space for optimum
acoustical response.

AN TRATIVE

Fig. 6 Layout of the Radio facili

Fig. 7 KPRC Radio n
Note the acoustical
material in the audio
duction facility.

BROADCAST ENGINEERIN
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| June, 1972
h—__

Fig. 4 Three acoustically
correct TV production stu-
dios, have been included in
the KPRC complex. Eight
color cameras may be used
in any studio combination

Faith In Qur Times

The architectural firm for the
new KPRC-TV/AM plant was
Wilson, Morris, Crain and Ander-
son, which worked with the KPRC
staff coordinated and directed by
Huhndorff.

The new KPRC-TV/AM broad-
cast building was officially dedicat-
ed, Tuesday, March 21, with a gala
open house and dinner party. And
it goes into operation at a time
when there are a number of serious
threats to the industry. Instead of
simply being a costly venture,
K PRC rises up for us today as a
symbol of industry faith and dedi-
cation.
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At The NAB.....

Engineering
Sessions
Cover Wide
Range of
Interests

By Ron Merrell

In this section, BE continues its
roundup of engineering sessions
held during the NAB. New Prod-
ucts section focuses again on prod-
ucts displayed in the exhibits.

18

Lively
Industry-FCC
Panel
Discussion

WWW.amerncanraciohisionacom

Industry-FCC Panel
The Industry-FCC panel,
ways a popular session, was
active than it has been for the
few years.

While the feeling often pre
that little or nothing can come fi
this session, the 1972 version
well worth the time and effort.

Notably, there were more
neers stepping to the audience
crophones with challenges
questions. The engineers wer
in a lynching mood, but they ¢
prepared to talk about the
things are . .. and about the

BROADCAST ENGI
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The 50th annual convention was evidence
broadcasters and manufacturers. Most exhi
onstrations and equipment purchasing. Picture

ineers who inspect their plants.

t was on this point that Dave
ert, engineer for KXRO,
ed what training (by the Com-
sion) these inspectors received
ore going into the field as FCC
. He pointed out that (1) he had
how one how to use a FS me-
and (2) Rules interpretations in
field and at the Washington of-
certainly do differ. To this
t question the FCC members of
panel said there was no special
ing.

his FCC statement brought on

new interest when Wally Johnson
said that the Commission was on
the doorstep of beginning an over-
haul of Part 73 of the Rules. (See
Industry News.) The engineers
who commented on this question
wanted to be certain that the FCC
field offices would be so well in-
formed on the changes that their
interpretations of the Rules would
not conflict with Washington.
There was concern for added con-
fuston.

Barely a week earlier, the FCC
adopted an amendment to the
Rules (Docket 18867) on positive

WWW-amel'icanra.d.LQ.h.iSLQﬂLC.Qm_.—‘

of the economic revival among
bits were fhe scene of live dem-
d above is a theater-style

camera demonstration by Philips Broadcast Equipment Corp.

The Engineering Conference of
the 50th NAB national convention
was well attended this year by engi-
neers from across the nation. Of
course it was obvious that small
markel stations once again were
not sending their engineers.

This edition of BE will cover
some of the engineering sessions
not previously covered in the May

modulation. (See Industry News of
this edition.)

The FCC members pointed out
that the 125 percent in the amend-
ment is an absolute ceiling. And
they were anxious to point out that
they did not intend to ‘‘require or
even to encourage’’ licensees 1O
increase their levels of modulation.

On Rules interpretations, the
engineers were reminded that a call
to the Washington office is one
sure way to clear up inspection
problems. But even this comment
was digested as one more proof of
inconsistency.
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YOUR BEST
FM ANTENNA

COMBINATION

CIRCULAR
ANTENNA

. =
T . o

7
) ’

PLUS

RADOME

The CCA 2nd generation FM
circularly polarized antennas
have already been field
proven in over 100 installa-
tions. With low wind loading
radomes, we've eliminated
deicers. deicer wires, power
drain. and thermoslats
What better combination s
theret!!

CLVA ELECTRONICS
CORPORATION
716 JERSEY AVE.. GLOUCESTER CITY,
N. J. 08030 + Phone: (609) 456-1716

No. 1in AM and FM
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issue. There simply is toe much
happening to cover the entire con-
vention. Also, please note that the
New Products sections of the May
and June issues focuses on new
equipment shown at the conven-
tion.

And in order that management
might follow the proceedings, this
section will be followed by papers
of special interest to management.
We do feel that today’s engineer
must stay up-to-date on general
industry problems, so we suggest
careful study of the management
section.

Engineers Urged
To Participate

James D. Parker, a member of

NAB's Engineering Advisory
Committee urged broadcast engi-
neers to participate in rule-making
proceedings before the Federal
Communications Commission and
to make their views known on tech-
nical matters which have direct
bearing on their operations.

*‘In one sense,’’ Parker said, *‘it
1s a matter of self-protection, and in
another sense you can assist in
seeing 1o it that changes in the
rules, in keeping with the times, are
made that will be of benefit to you.

"*Should it not be practical for
you to participate as an individual
station, you are encouraged to
make your views known to the
NAB Engineering Department, or
to any individual member of its
Engineering Advisory Committee
—as well as to any other industry
or professional group with which
you may be affiliated—so that your
views may be considered along
with others in developing a view-
point representative of the indus-
try.”’

Parker pointed out that, at all
times, there are many actions un-
der consideration by the FCC
staff, each of which require careful
and painstaking scrutiny at each
step in the chain of events.

Parker reviewed about a dozen
dockets for which the filing dates
have passed, but which are stijll
awaiting final Commission action.
He also mentioned three petitions
which had been accepted by the
Commission but on which no ac-
tron had yet been taken.

The list of important technical
issues before the FCC is long, Par-
ker said, and broadcast engineers’
expertise is important in helping

the Commission to reach decisig
that are fair and equitable to ever
one concerned.

We have no way of knowing hg
effective any one engineery
comment might be, but certain
the place to lodge your complanli
or suggestions is with the F(CI
Their address is 1919 M Stre
NW., Washington, D.C. 20554, =

NAB Engineers Urged
To Promote Transiators

In a paper intentionally desigig
to be more persuasive than tech
cal, Vincent E. Clayton, Direci
of Engineering of the Bonneve
International Company of Si
Lake, told NAB Broadcast Eiil
neers that television translates
have been in existence for so#
time now but that many broadci#!
ers have not fully realized thr
potential benefits.

Urging engineers to take the tie
and effort to present to their m
agers and owners an adequate |
planation of what a translator i
how much it will cost and whaitl
might mean to them in direct @
indirect returns, Clayton stai!
that **The optimum broadcastes
use of translators is lagging.™'

“‘For instance, you might &
them how much capital outlay at
operating cost increase they wol
be willing to expend for a 25 p*
cent increase in ARB homes? Tis
could be a starting point. Obviok
ly, not all markets could be «
panded this much by the use#
translators but some have. Qurs
tion in Utah increased its cover:#
from about one half million to |
128,000 by the use of translator:b
Ciayton said.

He further pointed out that ‘*T€
wired country concept,’’ as exet
plified by cable TV, has a definé
weakness: the high cost of cablig
rural and low population area
**And here, translators shine. ThY
can provide signals to these ares
at a fraction of the cost of a ca®
system.’’

Two particular benefits of tras
lators were cited by Clayton: Or.
the broadcaster can increase |
ARB home count and possibly
audience share; and two, he d
help preserve the spectrum 1l
broadcasting.

He also emphasized the low cd
of translator installation. One-w!
FM translators cost as little &
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00 each; VHFE-TV at one-watt,
%00: while both UHF and VHF-
translators in the 100-watt size
ild average out at $9,000. Oper-
g costs, 0o, were described as
remely low.
See to it that your managers
> a careful look before discount-
the value of FM and television
a1slators. They are important
s to enhance our image, our
=nue and our survival as broad-
ters: and it is the broadcaster’s
sonsibility to make the most out
ais facility for his ownership and
fhis audience.”’

Eftect of RF Output
On TV Picture Quality

peaking before the Broadcast
rineering Conference, Thomas
‘Gluyas, Broadcast Systems,
‘A, Camden, N.J., explored the
tcts of RF output systems on

transmitter picture quality.
Jescribing his subject as limited
iscope, since he was discussing
sy the RF circuits which couple
nsmitter to antenna, Mr. Gluyas
‘phasized that, nevertheless, the
nblem was a multi-faced one
wering a number of separate
:mes relating to performance in
ims of picture quality.

Jluyas listed seven parameters.
fur of these parameters, he said,
ire significant for the transmitter
itput system: long delayed echo,
L’ factor 2T pulse and bar,
Jrominance/luminance gain in
tuality, and chrominance/
Ininance delay inequality. The
‘maining three; differential phase,
ferential gain and signal to noise
lio are not ordinarily degraded to
‘y measurable degree by trans-
Itler RF output system.

 —

‘ —

B.LER3CH
ULCER
SPECIALIST

HES A BROADCAST ENGINEER. ZHAT'S
WS MOMULICHTNG JOB
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Gluyas analyzed the causes and
measurement techniques for each
of the significant parameters. in-
cluding picture impairment caused
by internal components such as
line joints, elbows, patch panels,
coaxial switches and the reflections
from test load, harmonic filters and
bridge deplexers, each of which
will reflect. at scattered times, a
miniature replica of the main sig-
nal.

Parallel transmitters, or parallel
amplifiers connected in quadriture,
Gluyas said, absorb reflections
from the antenna and reduce ghost-
ing. “*This arrangement is equally
effective in absorbing reflection
from the various RF components
following the combiner in the trans-
mitter room. This improves the
amplitude versus frequency re-
sponse of the system, the 2T pulse
and bar 'K’ factor and, to a de-
gree, the chrominance/luminance
gain and delay inequalities,”” he
said.

Careful testing by RCA utilizing
parallel transmitters deliberately
not tuned to optimize the ghost
cancellation confirmed this state-
ment, as Gluyas illustrated with
charts and graphs of the tests.

Puise Duration
Moduiation System

A new method for obtaining the
audio power for high-level plate
modulation of an AM transmitter
was described to broadcast engi-
neers attending the Broadcast En-
gineering Conference.

The new modulation system,
known as PDM (pulse duration
modulation) was described by
Hilmer Swanson, a design engineer
of the Gates Radio Company.

Pointing out that the new equip-
ment was not only extremely light-
weight as compared to presently
used plate modulators—the Gates
PDM at only a few pounds as
compared to the tons of weight in
present modulation transformers—
Swanson also stated, **1t is signifi-
cant that this is accomplished with-
out resorting to complicated hard-
to-adjust circuitry. Transmitters
utilizing a pulse duration modulator
have a single final RF power ampli-
fier tube and a one-tube final modu-
lator stage.”’

Mr. Swanson compared the op-
eration of the conventional plate-

CCA eLecTroNicS

50 KW AM

with
CONVENTIONAL
HIGH LEVEL MODULATION

and

AIR COOLING

You are cordially invited to visit
our plant and watch the AM
50,000 go through its paces!!
LILI ELECTRONICS

CORPORATION

716 JERSEY AVE.. GLOUCESTER CITY.
N. J. 08030 « Phone: (609) 456-1716

CCA rrecTronics
Announces a

25 KW FM

AIR COOLED TRANSMITTER

WITH INDEPENDENT 3 KW

DRIVER AND ONE POWER
AMPLIFIER TUBE

CCA ELECTRONICS
CORPORATION
716 JERSEY AVE.. GLOUCESTER CITY.
N. ). 0B030 » Phone: (609) 456 1716
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UNLIMITED
VARIETY

INCOMPARABLE
QUALITY

SWITCHCRAFT
PHONE PLUGS

Why waste time ‘shopping around"

. . whatever your plug requirement—
regardless of size or type, Switchcraft
makes it, and makes it better! The
one piece tip rod, for instance, is
Staked into the terminal to assure
tightness . . . the tip rod can't fall put'
Switchcraft offers you the world's lar-
gest selection of phone plugs . with
solder terminals, screw terminals, ca-
ple clamps; 250", .206”, .140“, ,097”
finger diameters; shielded handles, or
tough plastic handles; single plugs,
twin-plugs; 2<conductor or 3-conductor
—you name it! Chances are it's a
thoroughly proved, field-tested STOCK
PIUE from the incomparable Switch-
craft line of plugs.

SEND FOR NEW CATALOG p-202
Or see your Switchcraft Authorized |n-
dustrial Distributor for immediate de-
livery at factory prices.

e < ®

- L

5535 No, Eiston Ave,
Chicago, llingis 60630
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modulated transmitter to the linear
mode ‘‘similar to an analog com-
puter.”” In the PDM transmitter,
the modulator operates in a switch-
ing mode, as in a digital computer.

Claiming that no new RF modu-
lation process 15 involved in the
PDM operation, he said that it is
still high-level plate modulation of
a Class C RF amplifier. However,
the difference lies in the manner in
which the audio signal is translated
and applied in series with the RF
amplifier plate supply.

Salient features claimed for the
PDM include: reliability, ease of
maintenance, and operating econo-
my.

The most troublesome compo-
nents in an AM transmitter, the
modulation transformer and reac-
tor, have been eliminated by use of
the pulse duration modulator. Be-
cause the modulator stages operate
in a highly reliable saturated
switching mode, small changes in
component characteristics have
negligible effect on the modulator
performance. Tube and transistor
linearity has almost no effect on the
modulator performance. The mod-
ulator tubes and transistors operate
in a manner similar to a switch. All
they have to do is turn on and off.
Tube life under this mode of opera-
tion will be increased greatly.

Because of the reduced cost of
the components and the inherent
low failure rate of the saturated
switching mode circuit, mainte-
nance costs are lower. Trouble-
shooting procedures are simplified
by the fact that the modulator
stages are inherently either operat-
ing properly or not operating at all.
Linearity is not important. Most of
the modulator is solid state.

With an overall efficiency of 65
percent normally achieved and the
lesser number of tubes, transmitter
operating cost is greatly reduced
from that of transmitters using
conventjonal high-level modula-
tion.

Automation of
WINS Transmitter

Details of the conversion of the
WINS, New York, transmitter
plant to automated operation were
described by Bruce R. Ratts, Engi-
neering Manager of the station.

Spurred to a revision of transmit-
ter circuitry by the impending re-
tirement of the veteran transmitter

www.americanradiohistorv.com

chief who had designed the in
face equipment in 1965, WINSy
gineers undertook the problena
redesign with the intent of plang
the entire transmitter plant imy
automated mode except for pog
and modulation adjustment 4
required FCC supervisory cong
by the licensed operator at the @
trol point. The automated syspg
was completed and put into ops
tion in midsummer of 1970.

Credit for design of the sysg
was given to Martin J. Petersn
Jr., WINS assistant chief enging
Edward W. Rose, transmitter e
neer, was responsible for the &
chanical construction and wiring

The automatic installation ¢m
sists of nine vertically mouns
bathtub chassis, with full accesis
both sides, and which house lg
and switching equipment. Thit
racks contain all automation eqp
ment, plus audio and monitodl
facilities. The remote conu
equipment occupies two mie
racks. One contains the origl
remote control and telemen
equipment less the buffer reis
which were transplanted to the
ic and automation section ra@
The second contains the hel &
instrument pots for calibratiore!
monitoring samples, the emergs
cy STL link receiver and misce
neous items. The whole is powes
by floated storage batteries ton:
sure against interruption.

Ratts pointed out that, althoi®
the plant was designed for nora!
mode of automatic operation, ‘¢
control point engineer has #
manual override, and monitorin®
all necessary circuits.”” Howe®
the automatic control is so &
signed that, were the control pit
engineer to make a mistake [
choose an inoperative circuit, ‘0
automatic equipment will swith
back to the functioning circuit.”

Special Effects J

New techniques for special M
effects can yield results comp#
ble to the high-quality capabilié®
of motion picture editing eq¥
ment, broadcast engineers wi
told today.

Albert E. Busch, Directo®
Engineering of the Broade#
Equipment Division, Sark§"
Tarzian, Inc., of Bloomington#
scribed a newly developed sp¢
effects generator.

ENGINEERI'LP
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Jescribing currently used TV
gipment for special effects as
ited as to available effects,
ich demonstrated ‘*Cinematte
‘as a completely new departure.

\ digital special effects genera-
. the Cinematte 1 is designed to
“vide a video production tool
h superior technical specifica-
s and with expandable produc-
i capability comparable to that
ymotion picture editing. The
gipment also has potential for
.nputer control and pre-pro-
PnNming.

The digital generator concept
wnoves the noise, instability and
1-linearity problems of the ana-
o waveform generators. It also
mreases the available transition
sterns by making transitions
sed on pulse code comparisons
itead of voltage level compari-
as.

datterns available with the Cine-
atte 1 include vertical and guillo-
te wipes, horizontal, diagonal
al circular wipes, squares, and a
amber of specialty patterns. ‘A
fhily of precision rotary wipes
el many specialty wipes such as
srs, pentagons and curtain effects
lve been designed,”” Busch said.
“he TV production man will have
feilities at his command which
ral those of motion picture in va-
rty and surpass them in conve-
tnce.”’

Differential Phase
And Gain Measurement

A new technique for differential
lin and phase calibration of
badcast demodulators was de-
#ibed to broadcast engineers by
hn Venczel, Senior Engineer of
& Telemet Company.

Venczel pointed out that the cri-
tion of a good quality TV system
N be formulated as one which
Ul.retain the identity of the input
d output waveforms. However,
‘nany practical case there will be
difference between input and
$tput or, in other words, they will
\distorted. To be able to tolerate
Qtorllons, they have to be classi-
1d,” he said.

The most obvious way to deter-
‘neé the differential phase and gain
“tortion in a TV transmitter is to
*d an appropriate test signal into
2 medulaton, then modulate it
fd measure the differential phase
‘d gain. The accuracy of this

e, 1972

.

measurement depends mainly on
the accuracy of the modulator.
Telemet engineers have developed
a test modulator which can provide
an undistorted signal for differen-
tial phase and gain measurement of
TV demodulators, yielding a meas-
urement by which the accuracy of
the demodulator may be judged
and compensated for.

Requirements for adequate per-
formance of test modulators, Ven-
czel said, are two:

e The 15 kHz sidebands of the

Model 5511

42.17 MHz spectrum line have to
be negligibly low

e The parasitic phase modula-
tion of the carrier must be lower
than the required accuracy of the
ditterential phase.

I'he first condition can be met in
the modulator by proper use of a
spectrum analyzer; the second
condition requires a high quality
modulator. The Telemet test mod:
ulator achieves the desired result
by using double balanced mixers
witha DC bias.

' SPOTMASTER "=
IS HERE.....

with outstanding new audio consoles

from $775

Here are the audio consoles for stations whose standards are higher
than their budgets. Look what you get
Model 5M11 Mono—11 HI/LO inputs into 5 mixers
Model 8BM20 Mono—20 HI/LO inputs into 8 mixers
Model 5511 Stereo—11 pairs of HI/LO inputs into 5 mixers
Model 8514 Stereo—14 pairs of HI/LO inputs into 8 mixers

Electronic switching of input
channels via FET's

Low and high level preamps
for each channel

Top quality ladder attenuators
(Daven or equiv.); carbon pots
optional at lower cost in mono
models

Identical program and audition
output channels for dual con-
sole capability

e Individual program, audition,
monitor, cue and headphone
amplifiers, plus mono mixdown
amps in stereo models

¢ Solid state construction through-
out; modular, plug-in circuitry;
superb specs; complete with
self-contained power supply

Beautiful as well as functional;
wood grain side panels

Write or call for details about the budgel-pleasing prices

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookville Road, Silver Spring, Maryland 20910 = (301) 588-4983
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NAB management sessions
attack major issues

As a continuation of the NAB
convention coverage in the April
1ssue, this section will focus on sta-
tion management issues. For those
of you who did not attend, its im-
portant to know that the manage-
ment sessions were well attended

. and in some cases, overflowing
into the halls.

According to the equipment ex-
hibitors, there was at least as much
interest in the new equipment on
display. Most exhibitors were re-
cording their highest NAB conven-
tion sales in years.

NAB Meets The Issues
Head On

The National Association of
Broadcasters by resolution urged
the Federal Communications
Commission to reject proposals to
expand the Fairness Doctrine to
require counter-advertising and
mandatory public access to broad-
casting facilities.

Adopted at NAB’s annual busi-
ness meeting during the Golden
Anniversary Convention at the
Conrad Hilton Hotel, the resolu-
tion recommended that the Com-
mission instead '‘adhere to Fair-
ness Doctrine policies which rec-
ognize the right of the public to be
informed, rather than the right of
any individual to gain physical ac-
cess to a broadcaster’s facilities.””

Counter-advertising and public
access proposals by the Federal

Trade Commissionand **special
interest parties’’, it said, ‘‘relegate
licensees to the role of common
carriers without the freedom to
make the journalistic judgments
essential to an informed public.”

Another resolution called on
Congress “"to move rapidly toward
the enactment of fair and equitable
renewal criteria which will restore
stability to the broadcasting indus-
try.”’

A third commended the FCC for
“‘reappraising radio’s role’’ and
urged the Commission *'to proceed
with its etforts to develop simpli-
fied and realistic regulation of ra-
dio.”’

Whitehead Hits Counter Ads

Clay T. Whitehead, a man some
have called **'The Czar of the Air-
waves,”' rejected the idea that a
government czar for broadcasting
would serve the public interest.

Dr. Whitehead, Director of the
Administration’s Office of Tele-
communications Policy (OTP),
called such an idea “‘fantasy’’ and
warned broadcasters that the out-
come of a pending Supreme Court
case may well determine whether a
government controlled broadcast
system is “‘only my tantasy or your
future reality.”’

Speaking at the Joint Radio-TV
Assembly, Dr. Whitehead identi-
fied the court case as one involving
the Business Executives Move for

e

Dr. Whitehead.... It could get so
bad that Archie Bunker could
kickoff the broadcast week on
Saturday nights and the rest of the
week would be devoted to
rebuttals."

&8
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Vietnam Peace (BEM) and its &
tempt to purchase anti-war editas
al-type spots.

The Supreme Court will be &
viewing that BEM decision m:g
by the D.C. Court of Appealsi
decision that there could be no w
ban against selling airtime for &
expression of controversial issue

*Until BEM,” Dr. Whitehad
said, “*it was thought that the &
ferent treatment accorded the pit
media and the broadcast media v
constitutionally justified becausel
the scarcity of spectrum spas
That was a rationale that Il
broadcasters separate trom l&
government and entitled to mosuf
the benefits of First Amendm¥
protection.’

But the Appeals Court in BK
created a new rationale for singly
out the broadcast media for unidg
treatment under the Constitutios
Whitehead said. That rationale#
described as follows:

(1) Broadcasting is now the mil.

important public forum.

(2) The content of such an ¥
portant medium must be rek
lated for the public to derg
full benefit from it.

(3) The First Amendment t&
rier to content regulation &
communications medium d*
not shield government actk
lies.

(4) Therefore, content can™
regulated if broadcastings
found to be the government &
First Amendment purposes.

Dr. Whitehead then warned t#
“*this kind of logic is specious i
cannot support unique treatmit
for broadcasting under the Cont
tution. When the faulty logic of i€
BEM case is exposed, all that =
mains is the effort to control ¢c*
tent in broadcasting because it 15!
important and effective commu®
cations medium,’’ Dr. Whiteh#
said.

Such a conceptual approa™
‘‘distorts the First Amendm¥
protections of broadcasting sim¥
as a convenience,”’ he added, ¢

ENGINEERIF
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sned that this same type of ap-
wach also underlies the recent
unter advertising proposal of the
deral Trade Commission (FTC).
Fhe FTC plan calls for giving
e air time for the discussion of
wertising claims that are disputed
yscientist. or for the discussion of
} negative aspects of advertised
aducts.

*What this boils down to,”" Dr.
\hitehead said, ‘‘ls that there
suld be government-controlled
sess to the broadcast media to
ute a personal opinion on almost
ay matter. Although this proposal
ws made in the FCC’s Fairness
betrine inquiry, it has little to do
ith that Doctrine. Rather it would
ape the Doctrine into a new tool
tregulate ad vertising, and thereby
epand it far beyond what was
gginally intended and is now ap-
fopriate.”’

The OPT Director then warned
at, if approved, such a govern-
ent-controlled right of access to
wvertising could be logically ex-
inded to apply to programming as
ell.

**1t’s not as farfetched as it may
wund,”’ Dr. Whitehead said, then
tked ‘‘How would the courts re-
ond to claims that ... Sesame
reet’s Cookie Monster encour-
ies poor eating habits? ... It
huld get so bad that Archie Bunk-

could kickoff the broadcast
tek on Saturday nights and the
st of the week would be devoted
iTebuttals.””

“*Some may think that the public
‘ants endless debate of the merit
faspirin . . . and Marcus Welby,"
. Whitehead said, **but | hardly
unk that an infinite variety of
harges and counter charges 1s
hat the public wants or what ad-
ertisers will underwrite.”’

Klein Brings
Nixon Message
“We believe in the stability of
ne license renewal process . . . and
/€ believe that counter-advertising
5 counter to the system of free

une, 1972

et

NAB President Wasilewski . . .
“It does not mean that we throw

in the towel . .."”

LA

broadcasting,’’ the Administra-
tion's Director of Communications
told his NAB audience.

In remarks designed to tell
broadcasters where the Adminis-
tration stands on issues of impor-
tance to broadcasters, Klein said,
counter advertising would be a
great discredit to the United
States.

Klein added his own personal
view on two issues of interest to
broadcasters. A broadcaster, Klein
felt, should have ‘‘every right to
develop CATYV in his own com-
munity.”” He also said that cross-
ownership of broadcast and news-
paper properties in the same com-
munity does not necessarily rule
out healthy competition between
the two media.

Mr. Klein then read a tive page
greeting from President Nixon.

Push For
License Renewal Law

The move to bring stability to the
license renewal process is '‘the
most powerful, concerted effort
ever mounted by members of the
National Association of Broadcast-
ers,”” according to Mark Evans,
chairman of its License Renewal
Task Force.

Speaking to the Joint Radio-TV
Assembly, Evans reported that 204
Congressmen and 43 Senators have
indicated support for license re-
newal legislation with an additional
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68 Congressmen and |18 Senators
indicating they are ‘‘favorably in-
clined’’ toward such a measure.

He congratulated broadcasters
for efforts made so far and assured
that the drive to secure passage by
Congress is still going forward.

“The question we now must ask
ourselves,”” he added, ‘‘is:

“Where do we go from here and
how do we get there?’”

He went on to outline the Task
Force ‘‘game plan,’” urging broad-
casters to take the following steps
to help assure passage of license
renewal legislation next year:

(1) Contact those Congressmen
who have not been reached
about the need for license sta-
bility.

(2) Contact once again those
Congressmen who have been
reached.

(3) Pay more attention to the
responsibility broadcasters
have to relay the thoughts and
attitudes of elected representa-
tives back to their public.
*Surely,”” he said, *’we can do
better than scheduling mem-
bers ot Congress on our air for
five or 10 minutes at 7 a.m. on
Sundays.”’

(4) Call on religious, charitable
and ethnic groups, newspaper
editors and local officials—all
of whom broadcasters con-
stantly work with. ‘*Ask for
their visible, tangible help in
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Newly appointed FCC Commissioner
Charlotte Reid. Treasury Secretary
John Connally . . . . pause and reflect
and occasionally give credit that
something has been accomplished

in this country.

the torm of letters, particularly
to Congressmen, as well as
statements of support.”’

If broadcasters will follow
through on these suggestions, Ev-
ans continued “‘we will then face
those hostile to this legislation with
overwhelming ¢vidence that this is
legislation that many people, not
Just broadcasters . .. regard as
being in the public interest.”

CATV Rules vs.
Small Market TV

The FCC’s new rules for cable
television and the problems they
create for small market telecasters
were discussed at a Television
Assembly of the Annual Conven-
tion.

Participating were Jack Rosen-
thal, KTWO-TV, Casper, Wyo., a
member of the NAB's Secondary
Markets Television Committee;
Sol Shildhause, chief of the FCC's
Cable Television Bureau, and
Robert W. Coll of McKenna. Wil-
kinson & Kittner, a Washington
law firm.

Coll gave an extensive explana-
tion of the rules to open the discus-
sion.

Shildhause said the FCC was
assured by adopting the rules that
both CATYV and television will
“‘remain alive and healthy".

Noting that the rules settled a
long-standing conflict, he said that
no one side can have everything its
own way.

He said the rules recognized the
fragility of secondary markets,
permitting only a minimum number
of distant signals to be carried by
CATYV in small market areas.

He promised that the FCC
would keep a close watch on how
the rules operate in small market
areas, and will adjust as necessary.

26

“Today, we have only a blue-
print,”” he said. ‘‘Perhaps tomor-
row we’ll have a track record.”

Rosenthal, representing small
market broadcasters commented
that in his opinion the new rules
“‘take tfrom the poor and give to the
rich.”

He pointed out that there is no

restriction on CATV curriage of

distant signals outside of a 35-mile
zone, no protection to the broad-
caster on syndicated programs, and
no exclusivity on network pro-
grams except that CATV was
barred from showing programs
simultaneously with a local broad-
cast.

Small market broadcasters, he
said, are particularly concerned
with the 35-mile zone, feeling that
it is inadequate. They also feel
there is a lack of any protection on
syndicated programming.

Regulation Need
Common Sense

The Federal Communication
Commission’s goal is a "‘balanced,
objective, realistic and common
sense approach to the regulation of
radio’’, radio broadcasters were
told.

Discussing FCC radio regula-
tions, Commissioner Richard E.
Wiley said the public interest does
not necessarily require that **one of
the most widely admired and en-
Joyed service to the American peo-
ple be subjected to what many of
you regard as regulatory overkill.”

Commissioner Wiley and Rich-
ard W, Chapin, Stuart Enterprises,
Lincoln, Neb., board chairman of
the National Association of Broad-
casters, reviewed the efforts of the
Commission and NAB to re-regu-
late radio at a radio management
conference.
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to the Commission ways to reli¢
radio broadcasters of unnecess

regulation. Commissioner Wi
heads the FCC group.

Chapin said the first recomm
dations submitted were in the te
nical area: use of remote monitc
relaxation of first class opera
requirements, auxillary broadc
service, and the visibility and
cessibility of transmitters.

Commissioner Wiley said
feels the need “‘to properly adj
our administrative focus to m
radio’s particular problems.™

He said he is committed to
view that it is very much in
public interest *"that we continué
enjoy in this country a healthy z
economically viable commer
radio broadcasting system."’

All too often, he said, when '
Commission has attempted to
sign “*meaningful and appropria
rules for the regulation of bro
casting, it has tended to think
terms of large market, VHF teleis’
sion.

**Accordingly.”” he noted, ‘¢
dio, and particularly small mar
radio, has sometimes been sadd
with a regulatory burden which,
best, is out of proportion 10 W
the public interest realistically
require and, at worst, is both |
practical and wholly unnect
sary."’

He said the Commission wa
to determine if its regulatory i
thority is being exercised ir
**meaningful and pragmatic m
ner’’ consistent with the public
terest.

To this end, he said, the Cof
mission will analyze each rule p
taining to broadcasting *‘in order

(Continued on page
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HELIAX®
ELLIPTICAL WAVEGUIDE

S e

13 sizes for 13 frequency ranges. ..
for all 4 corners of the world

M ERREREER AL AR RBAL L
"B B R "SR AL IR IR

From 1.7 to 15.25 GHz. From Bombay to Baltimore. Andrew has the right size
of HELIAX elliptical waveguide for your system.

But we don’'t stop here! We also provide connectors, a full line of microwave
antennas and accessories, plus engineering and installation assistance for your
entire system. Our delivery is as fast as you want it, We are not through until
you are satisfied.

Always specify Andrew and HELIAX. The right combination of integrity, service,
flexibility, strength, easy installation, and proven system performance. Add it
all together, and you get quality. Don’t accept any less.

Contact us at any of the locations below.

¥ ANDREW

ANDREW CORPORATION, 10500 W. 163rd St., Orland Park, (L, U.S.A, 60462
ANDREW ANTENNA COMPANY LTD. 606 Beech St., Whitby, Ontario, Canada
ANDREW ANTENNA SYSTEMS Lochgelly, Fite, Great Britain KY5 9HG
ANDREW ANTENNAS 171 Henty St.. Reservoir, Vicioria, Australia 3073
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Five inch monochrome
assembly features three
5" units in rackmount
configuration. Small size
requires less rack space
than similar units and
permits monitoring of 3
separate video signals.
High quality, all-purpose
monitors with Setchell
Carison UNIT-IZED®
plug-in circuit modules.

New 10” monochrome
video monitors offer
horizontal resolution of
640 lines or better plus
100% solid-state
circuitry for long-life
reliabitity. Unit is
available in rackmount
or in attractive metal
cabinet. A 12” model is
also available.

In addition to 640-line
resolution, the 16"
monochrome monitors
have all major operating
controls located on the
front panel for ease of
operation. Front-panel
screwdriver adjustments
for vertical linearity,
vertical height, and focus
provide protection
against accidental
misadjustment,

Nineteeninch mono-
chrome video monitors
offer traditional Setchell
Carlson quality, including
exclusive UNIT-IZED®
plug-in circuit modules
for easy maintenance.
Horizontal resolution is
640 tines or better.
Available in rackmount
or attractive cabinet
models.

Professional quallig
color video monitc
offer broadcast quyy
a modest price.
Horizontal resolutiil
300 lines (color) a1 g
set-up controls are
located behind a hge
front panel to prevt
accidental misadji.
ment. Also availabi
25" model.

The 23" monochrome
video monitor offers
excellent picture quality

and attractive styling at a

modest cost. Circuitry Is

100% solid-state and the

horizontal resolution is
rated at 640 lines or
better. Monitor has a
variety of applications
due to multitude of
professional-quality
features.

The quality and reliability of Setchell Carlson
circult construction. Eve
assuring operating dependability and maximu
maximum stability, long-life, 1ow power drain,
is meticulously designed to give you outstandi

For many years, pecple involved in many
training, industrial TV applications, custom re

Regulated circuitry in the

25" color monitor
provides extremely
stable operation and
prevents raster size or
brightness deviations
due to line voltage
fluctuations. Horizontal
resolution is 300 lines
{color). Set-up and
operating controls are
front-mounted for ease
of cperation.

ry Setchell Carlson pr

“Educator” Monitor/
Receiver, 23" mono-
chrome model!, is
designed specifically for
educational and training
applicatlons. Controls
are front-located.
Tamper-proof control
compartment door with
lock is optional.
Horizontal resolution is
600 lines or better with
video signal input. Alsc
available in 25" color
model.

The Color “Educator” is
a 25" model offering
big-screen, sparkling
color — 300-line {color)
resolution — plus
big-room audio.
Designed specifically
for educational and
training applications, the
“Educator” series
Monitor/Receivers offer
the utmost in reliability,
flexibility, and ease of
operation.

Setchell Carlson'’s
solid-state UHF/VF "
television receiveri¥i
RF demodulator priéh
a high-quality comit
video signal and
separate audio sigit
assuring excellent
monochrome and d@f
picture quality. Itis®
for video recordingh
as a signal source I

video monitors. y

products is legendary. SC Electronics pioneered the concept ol
oduct features this concept in our UNIT-IZED® plug-in circult (l"“
m ease of maintenance. One hundred percent solid-state circuif i*
and a minimum of heat. Every feature in a Setchell Carlson prot

ng performance at a modest cost.
different facets of broadcasting, closed circuit television, medic

mote installations, and in the field of education have been able I

depend on Setchell Carlson quality and reliability. It has become a tradition. We know that whatever your ap

you will find a product to fit your need In the Se
Let your SC Electronics
Remember SETCHELL CARL
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SON, where quality is a traditio

. The new Reliables. Or, write to us for more infc'l‘,"k

SC ELECTRONICS, ¥

A SUBSIDIARY OF AUDIOTRONICS CORI”

530 5th AVE. N.W.
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Update On Broadcast
Automation

This review of what’s happening
in broadcast automation reveals
a new trend in the approach

to real broadcast needs.

3y Morrls Courtright/BE Automation
zditor and head of Courtright
:ngineering, Flagstaff, Ariz.

ol too many Yyears ago large,
morous machines with a multi-
e of switches, pins, pinwheels,
yboards, flashing lights and
Yrains’’ of innumerable composi-
n were introduced with much
ly-hoo and fanfare. Install one
these marvels of engineering
ad, supposedly, you could cut
dur staff and sit back relaxing
hile all your programming and
' thnical switching problems evap-
fated and the profits rolled in the
or,
Not too surprisingly, and to the
sagrin of many, the veil of eu-
wria disappeared and automation
vealed itself as a very handy,
orkhorse machine to have
'ound, but not as a panacea.

Emphasis
On Simplicity
' And, with very few exceptions,
'e automation displays at NAB
is year reflected this trend. While
'€ large, complex systems are
vailable, the emphasis is on sim-
‘.hpity and practical flexibility
nl!s and gimmicks were quite
bviousiy absent. Not that there
‘asn't a variety of systems; there

. Ine, 1972
i

were, and the broadcaster still
must make a careful choice of the
particular system for his station.

Itisapparent, though, thatthe
small market broadcaster now has
a selection as well as those contem-
plating a highly sophisticated
system. Also apparent this year is
the willingness of manufacturers to
assemble the system the broad-
caster wants to do his job rather
just offering the so-called **stock™
system and expecting the broad-
caster to adapt.

As aresult of the broadcasters
apparent disenchantment with
highly sophisticated ‘‘do-it-all””
systems and the manufacturers
trend to build machines and sys-
tems more practical for the smaller
station, this year's NAB displays
can be fairly well categorized by
the function they perform: televi-
sion switching, radio program op-
eration, and administrative data
processing.

Working In

A Blizzard
It must be emphasized though,
that systems to control switching
as well as to perform the adminis-
trative functions are still available,
particularly for television. Central
Dynamics Corp., Sarkes-Tarzian
and General Electric in particular
offer total automation packages
that handle everything from video
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switching to traffic and sales.
These same manufacturers provide
master control automation as do
Vital and Grass Valley Group.

Those stations more concerned
with the blizzard of paper asso-
ciated with station operation will
find welcome relief. And, as with
the programming systems, a trend
to simplicity, including standard
computer programming languages,
and a slant to meeting the broad-
casters hard core needs are ap-
parent.

Broadcast Computer Services
introduced the use of the new mini-
computers that have found much
favor in science and industrial ap-
plications and is oriented to re-
ducing the paper work headaches.
Cox Data Systems and Data
Communications Corp (BIAS)
both demonstrated the use of ter-
minal equipment connected to a
central computer for a station man-
agement information system. A
typewriter terminal, a cathode ray
tube display, or both, are located
on the station premises and these
devices are connected to a targe
central computer, either through a
minicomputer or directly, by data
transmission lines. The station data
base is maintained in the central
computer and is instantly available
to station personnel via the ter-
minal device. These on-line real-
time systems are designed to im-
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prove operating efficiency, mini-
mize revenue losses and increase
response to the customer’s neceds
by use of data processing tech-
niques long ago accepted by busi-
ness and industry.

Program Control

The most numerous displays, as
usual, were equipment for auto-
matic control of radio program-
ming. As noted, the trend this year
was Lo smaller, simpler systems
and responsiveness 10 the needs of
the broadcaster. The most notice-
able change in equipment was
Schater's new 900 series and use of
carousels nstead of the old
window tape spotter. The system
cancontrol programming by for-
mat, time insertion or a combina-
tion of the two. Not emphasized,
but readily available is the Model
8000 automation system using a
process control computer, and,
tucked away upstairs, was the ab-
solute minimum in program control
a simple sequential switcher
running a bank of cassette ma-
chines.

The biggest splash was probably
Broadcast Products who have gone
contrary to the trend this year.
Rather than scaling down an ex-
tremely large machine, BPI started
last year with a small machine and
this year introduced the AR-2000
complete with English print logging
and facilities for computerized
billing and raffic operations.

A newcomer to the automation
freld is VIF International dis-
playing a very simple controller for
sequential control of music with
clock controlled commercials and
1Ds.

1GM came on strong with a new
Model 700 using the instacart mod-
ules for talk or music and reel-to-
reel tor music. Still in the wings, of
course, is the punch card 600
system as well as the compact 400
and 500 system. The instacart is
one of the few alternatives to car-
ousels for random access handling

of the spot load with the demise of

the window tape. Again, as last
year, the demonstration of the In-
stacart’s ability to split sentences
between cartridges must be heard

b
to be believed.

SMC, another strong conteng
showed the Model 600 Digi-c:
system which uses the small pla§
card for event control and the Df
digital programming system cq
plete with English print loggip
One of the few systems to us
true ferrite core memory, the D
does not lose memory, or use al
lery to minimize chance of loss
the event of power failure. Of g
interest is the fact SMC uses ¢
puter compatible ASCI1I codings
the cartridge cue track to log spd
while they are playing, not j
when the event was scheduled.

A most useful ancillary gimmi
is the ability of the system to &
spond to a sonalert buzer tone o
any phone line and make the cal}
the next scheduled event. Whatm
easy way to bring in on-the-sj¢
news reports or remote broadcass
but be careful who has the n
chine’s phone number.

Similar to last year, but on a [&
grandiose scale, Gates Radio
played a fully automated FM ¢
tion, including a KW transmite
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And take a view of our incredible new low
cost PULSE CROSS Picture Monitor incor-
porating underscan, variable bandwidth, in-
ternal or external sync. and audio!

request bulletin no.

Ultra Audio Products

Post Office Box 921
California 90213 U.S.A. J

OF PAYING SHOCKING PRICES FOR

ELABORATE WAVEFORM MONITORS |

OFFERING COSTLY SELDOM-USED FEATURES:
TRY THE NEW VW-0 waveForMonitor™

especially for CCTV, Educational, Cable-TV..
atthe lowest cost in the broadcast industry

Beverly Hills
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yning into a dummy load. A digi-
s programming systems using
S memory and also featuring
8Cll coding on the cartridges,
4 is a custom installation as are
yst of the Gates systems. The
Siterion vertical stack multiple
garidge unit is the other alterna-
4> for sequential handling of car-
wges.

Hiding in the midst of the glam-
pus video and transmitter dis-
siys was the RCA automation
sstem which again is oriented to
tstom installation. Sparta Elec-
finics seems to be concentrating
o sequential program control for
& smaller station with the Sparta-
ation 103 all cart or 121 reel-to-
{2} and cart combination and
kilding upwards to add more au-
o sources. CCA has expanded its
#inimation to include a little more
fxibility, but is also a sequential
entroller aimed at the small mar-
it broadcaster.

' Last, but by no means least, is
‘t= Autogram system shown in the
ollins display. A relatively simple
it quite flexible system, the Auto-

gram falls between the simple se-
quential switcher and the sophisiti-
cated card or digital programming
system and is well suited for the
small to medium market broadcast-
er. The lack of major Changes to
this system indicates the manufac-
turer is sticking to a reliable, time
proven set of hardware. An item of
no small interest to the engineer
who must look after the system, or
the manager who must live withiit.

Automatic
Logging

In a category by themselves, but
a definite part of the total automa-
tion picture, are the automatic
transmitter logging systems.
Mosely Associates again offers its
time proven digital transmitter
logger and status indicator/alarm
system. while Rust introduced a
chartlogging unit and new status
and alarm system.

So, in a nutshell the picture of
automation as shown at NAB this
year is one of simplicity, perhaps
even austerity, and a desire to meet

the real, specific needs of the
broadcaster. Almost all manufac-
turers now offer a full line of auto-
mation ranging from simple se-
quencers to digital control systems.
As always, the amount of flexi-
bility is directly proportional to the
cost and the broadcaster more than
ever must make a careful compar-
ison of different systems under
consideration. With the many
combinations now available, cost
alone can not be taken as the sole
indicator, as an inflexible se-
quencer with many audio source
devices can cost more than a more
sophisticated controller with less
devices. The true decisive factor is
what the station intends to do with,
and expect from, the system.

Thus, this seems to be the key to
finding your way through the maze
of equipment shown this year. De-
fine and state your needs, including
format flexibility as well as just the
kind and amount of audio sources
devices, then carefully evaluate
what is offered. There is a system
to meet your needs, and, after all,
it's a buyers market.

Increase Head Life with ISOLAIR
New Clean Air Unit by LIBERTY

1 1is unit provides a laminar down
| w of the cleanest possible air
il the critical video head area.
| tcessive wear and damage by
Iirborne contaminants are virtu-
;\ly eliminated, extending head
/le by 100% or more and in-
| Iring better overall VTR perform-
ace, as well as saving time and
oney. The unit is suspended
om the ceiling thus requiring no
dditional floor space. 1t is easily
istalled and maintained and
ieets Federal Standard 209a,
lass 100.

Eadditional positive effect is the
mulative result of the constant
ltering of air from the entire
30m, so that during an extended
eriod of use, the level of contam-
Jants in the surrounding envi-
anment is progressively reduced

Call or write.

-t
All are drilled for
optional auxiliary ball-
bearing 1ide roliers,
$7.50 per et exira,

Load cable,
wire, rope
or anything
on reels
onto
Roll-A-Reel
for easy,
smooth
pay-cut

or take-up.

@ Easily portable

® No jacks

® Handle any resl diameter

® Heevy stes] frame

® Slanted front

# Ball-bearing, adjustabls rollers
® Positive roller tock for

4 LIBERTY INDUSTRIES, INC.

LIBERTY 598 Deming Road, Berlin, Conn. 06037
. Telephone (203) 828-6361
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*
Liberty Industries has the capa- :
bility for providing complete clean .
air environments for any size or STYLE A .
*
type of operation. Our sales en- 1,500 fbs. cop. for reals STYLE B
gineers are ready to help you. FIAG 28" wide. Welght & 3000 Ibs. cap. for 1 resl up to 48"
PRféE $65.00 e wide; or for 2 reels up to 24"
fo.b. Cincinnati e wide each. Weight 1105,
« PRICE $110.00
® Special sizes on request. « f.0.b. Cinclnnati
7386 Resading Road
ROLL-A-REEL Cinclnnsti, Ohlo 45237
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With acomplete
line of profes-
sional audio at-
tenuators, Wa-
ters Manu-
facturing has
solved the noise
problems usually en-
countered in convention-
al fader controls.

The answeris MystR®—Waters’
proprietary conductive plastic
resistance element. MystR's
glass-hard, smooth wiping
surface achieves noise levels
below 20 wV (at least 100 db
down) over a trouble-free life
of at least ten miltion opera-
tions. Precision engineered to
provide professional *‘feel

Waters' attenuators also fea-
ture adjustable damping. Zero
to 90 db of truly “stepless”

32

key to trouble-free
mixing

attenuation is
achieved with
Waters' computer-
controlled curve-shap-
ing technique which ac-
tually tailors the attenuator
resistance element assuring
superior tracking accuracy.

For your key to trouble-free
mixing send for Waters” Audio
Attenuator brochure which
describes their complete line
of linear and rotary attenua-
tors and pan pots. Use the
coupon provided, or better
yet, phone 617-358-2777 for

immediate service.
Circle Number 24 on

e

| WATERS l

MANUFACTURING, |

A\W LEIS\‘ Post Road '
Wayland. Ma 01778

I'd like further information on Waters attenuators
and MystR® conductive plastic elements.

(0 Send me your attenuator brochure and "The
MystR Story™
O I need additional information:

Name _ -
Positlon. e =
Company.____ __ Phone_ =
Street _ _City___

State = _ — = __Zip_

r---——---

L
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3. 1 Photo of downtown Hartiord with WTIC-TV at "A", Tr

‘Yon, where the transmitter is located, is beyond the top of the picture.

avelers Weather Service at "B,

and microwave receiver ai 'C’

Operating Weather Radar by Remote Control

By Harold Dorschug*

*Director of Engineering
Research, WTIC-Tv,
Hartford, Conn.

Weather radar systems are ap-
p_earing in more and more televi-
l.'fsmn stations around the country
and are no longer a novelty. How-
ever, WTIC-TV in Hartford,

' Conn. has recently installed a sys-
‘tem containing a number of unique
and practical features which make
L it of interest to other stations plan-

June, 1972
F s

ning the purchase of such equip-
ment.

What is different about the
WTIC-TV installation? The RF
unit is separated eight miles from
the control point and operated by
remote control. It also has two
contro} terminals. Furthermore, it
is believed to be the only system of
its kind in the world, and one of a
very few remote-controlled radars
outside government or military ac-
tivities.

This multi-terminal arrangement
is necessary because the studios of
WTIC-TV are situated in a rela-
tively low spot surrounded by taller
buildings as shown in Figure 1.
These would cause severe blocking

www.americanradiohistorv.com

of the radar beam in three direc-
tions. Consideration of all possible
sites within reasonable distance
disclosed that the WTIC-TV trans-
mitter plant eight miles west in
Avon, Conn. offered the most ad-
vantages. It is the highest point in
the area with unobstructed views in
all directions.

The main terminal is at the Trav-
elers Weather Service, a commer-
cial weather forecasting service
and subsidiary of Broadcast-Plaza,
Inc., licensee of WTIC-AM-FM-
TV. It is indicated by B in Figure
. A second terminal arranged for
television use is in studio B at
Broadcast House marked by A in
Figure 1.
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= DEMODULATOR TRANSM
CMSAE - converer CONVERTER HOSULALOR 1 vorg Y CONVERTER CONVERTER ]
DOWNTOWN HARTFORD LINE AVONCT.
-1
A-BASIC CONTROL PATH FOR REMOTE CONTROL
RADAR ANALGG- PARALLEL- AMHz SUBCARRIER MICROWAVE
TELE-METERING DIGITAL SERIES MODULATOR/ IRANSMITTER —_—
QUIPUTS CONVERTER CONVERTER DIPLEXER
REFERENCE
CLOCK RADAR V I0LO
{4 MHz 0SC} 10-2MHz)
B-ADDING TELEMETERING TO RADAR SIGNAL AT AVON CT,
SERIES DIGITAL
Fap PARALLEL ANALOG
CONVERTER CONVERTER
14MHz) I l
MICROWAVE RADAR TELE-METER]
— RECEIVER DISPLAY READOUTS
F VIDED
LP PROCESS ING
0-2MHD)

C-CREATING RADAR DISPLAY [N DOWNTOWN HARTFORD

Fig. 2 Block diagram of the basic elements in the radar remote control system at WTIC-TV.

The WTIC Radar System

The remote control system
which makes operation of this
widely separated equipment possi-
ble, is shown in simplified form in
Figure 2. The technique is to con-
vert all analog control functions to
binary coded digital form. When
put in serial form, these functions
can be handled by narrow band in-
terconnecting circuits. At the far
end of the circuit, a digital-to-ana-
log conversion occurs making the
functions avaitable for direct con-
trol use.

Primary functions such as power
application, elevation, azimuth,
scan rate and certain mode instruc-
tions originating at either down-
town terminal are carried to the
transmitter at Avon, Ct. as shown
in A of Figure 2. The frequency-
shift keyer utilizes 1100 Hz for a
binary code ‘'O and 2300 Hz for a
*“1"’. The voice-grade telco line has
a 1200-baud capacity.

34

Antenna position information
and certain other servo values are
telemetered from the transmitter to
the downtown terminals as shown
at B. Basically, this consists of a
regular television microwave relay
system in which radar video occu-
pies the lower 2 MHz of the chan-
nel and the digital BCD train is
used to modulate a 4 MHz diplexed
subcarrier.

At C of Figure 2 is the method of
creating the radar display. Filters
separate the two portions of the
signal after which they are proc-
essed for their respective uses. In
the case of the BCD bits, they pass
into Digital-Synchro converters
which control the servo units and
Digital-Sine/Cosine converters
which operate Azimuth and Eleva-
tion indicators.

The microwave receiver is locat-
ed on the 18th floor of a nearby
building to provide path clearance
from Avon and is marked as C in

www.americanradiohistorv.com

Figure 1. A co-axial cable connes

that point with the Weather Servi:

terminal. A similar cable plus [
control circuits carry on from the
to the studio.

The radar system is a ty@
MR781 manufactured by Vil
Services Division of Automatit
Industries, Inc., Fort
Beach, Florida. It operates in tf
range 5450 to 5825 MHz witht
peak power output of 250 kw. T?
normal pulse repetition rate is 2/
PPS, but it has been necessary
modify this somewhat to avoid ¢
teraction with the bit rate of t
remote control system. Pulse wid}
is 2 microseconds.

The antenna is a six-foot dib
mounted atop an unused FM tow
originally 200 feet high. Waveguié
connects the antenna and RF uit
which is housed in a small buildi}
at the base of the tower. This #
rangement is shown in Figure 3.

The remote control sub-syste:

BROADCAST ENGINEERINE

Waltiy

=


www.americanradiohistory.com

'3. 3 Radar RF system at Avon, Conn. The ra- Fig. 4 Travelers Weather Service Terminal. Display at left is the Range
sme had not been installed when this picture Height Indicator {RHI) and at right is the Plan Position Indicator (PPI).

15 taken.

as designed and supplied by
lencom, Inc. of St. Petersburg,
lorida, as a vendor to Vitro.

The main control terminal is
nown in Figure 4. The right sec-
on contains the Plan Position In-
icator (PPI) scope and the major
perating controls. The left section
as functions of special interest to
1e meteorologists. At top is the
\mplitude Range Indicator and
elow it the Range Height Indica-
or. These two features allow in-
‘estigation of specific weather
thenomena useful in forecasting
wut which have no meaning to the
elevision audience.

At Broadcast House the televi-
iion terminal is built into the
veather set in studio B as Figure 5
shows. Actually, only the control

‘1 2anel is visible since the PP1 scope
s concealed behind the set. This is
possible because a vidicon camera
is permanently attached to the PPl
for conversion of the rho-theta ra-

June, 1972

Fig. 5 Studio terminal at right with camera monitor just above. The PPl and camera
are behind the panel
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dar scan to the X-Y television ras-
ter. The monitor visible in Figure 5
is fed from the camera output and
is principally used by the forecast-
ers in positioning a small white
pointer in the picture for emphasis.
The pointer, generated electroni-
cally, is controlled by a joy-stick on
the panel and may be moved to any
point the display requires.

Three overlays with maps outlin-
ing the area within 50, 125 and 250
miles are in place over both PPI
terminals. Edge lighting illuminates
the proper overlay automatically
when the range selector is operat-
ed.

A recent storm center is shown
in Figure 6 as it appeared on the
PPl. A long persistence CRT is
installed in the TV PPI terminal
and a ‘‘sticky’’ vidicon in the cam-
era for maximum retention of the
image. Since the radar scanning
rate is variable but usually between
4 and 6 RPM, it is a problem to
maintain full video level for the 10
to i5 seconds between scans. Con-
sideration is being given to using
one of the high-resolution scan
converter tubes available although
this presents a problem with the
overlays.
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Fig. 6 Example of severe storm center displayed on PP|. The range was 125 miles.

The FCC License

Weather radar stations are Ii-
censed by the FCC in the Industri-
al Radiolocation Service. Regula-
tions for this service are contained
in Subpart M of Part 91 of the FCC
Rules and Regulations. Broadcast
engineers faced with installing a
radar should read Part 91 and Sub-
part M carefully because there are
many differences between this part
and the more familiar Parts 73 and
74.

FCC Form 400 is used 1o make
application for the license. Since
this form is used for all Safety &
Special Services applications and
does not pertain directly to radar
installations, an engineering state-
ment giving specific details must be
supplied. Remote control features
must be fully explained. If the
equipment is not type accepted,
additional information must be
submitted.

Frequencies available for this
service are listed in Section 91.604.
All use is on a shared and second-
ary basis and every assignment by
the FCC must be cleared by the
Interdepartmental Radio Advisory
Committee (IRAC). It would ap-
pear from our experience that an

application specifying any frequa{
cy between 5600 and 5650 Ml
has little chance of being grant,
because of primary governmer
use.

Licenses are issued for a fi
year period which is not concurr
with the broadcast license. M
the termination date well so t
renewal will not be overlooked.

The microwave station is
censed as an Intercity TV Rel
Application is made on Form 3
and about the only word of cauti
necessary here is that if the tele
sion station already operates
STL and one or more Remc
Pickup Stations, selection of
additional frequency must be jus
fied under the terms of Secti
74.602. The emission designa
for a radar with a control ci
subcarrier is F9.

Operator Requirements
Contrary to popular opinion,
Ship Radar Endorsement is E
quired on the operator’s license £
the person doing the radar servig
for this class of station at this tims
Section 91.154 (a) requires orh
that all transmitter adjustments 8
tests during installation, servicid
or maintenance shall be made ¢
the holder of a First or Secol

Class commercial license.

For routine operation, Secti®
91.154 (c) permits an unlicensh
person to perform all necessag
control actions such as turni#
power on and off, changing sce
ning patterns and similar functics
as long as the operations do 1l
affect power or frequency.

Section 91.160 concerns itsé
with Station Records and should 2!
studied carefully to determine wht
kind of a log must be kept. Cos
pared to the relaxed conditiod
found in some other parts of S
tion 91, this portion is quite strict

The weather radar at WTIC-1
is the only one at this time in t&
northeast and it is proving to bd
valuable device for meteorologid
forecasting and a TV attracti®
which has been enthusiastica’
accepted by the public. The dif*
culties of operating a radar by
mote control under adverse con*
tions have been overcome and a¥
station with a similar environme
tal problem may now consider t*
benefits of radar without concern

BROADCAST ENGINEERIN
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Artie Altro makes the WOR-FM sound, while Eric Small, Sebastian Stone and Promotion Director, Kim Olian look over a new album.

WOR-EM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. “We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you're a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
You want.

There are two Stanton professional
cartridge series. The Stanton 681 Series is engi-

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
make it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the “industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive
“’|onghair” brush to keep grooves clean and protect
the stylus. They belong in every quality repro-
duction system—broadcast or high fidelity.

For complete information .
and specifications on Stanton
cartridges, write Stanton
Magnetics, Inc., Terminal Drive, N 4
Plainview, L.I., N.Y. 11803. STANTON

TR 2

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible systems.
Circle Number 25 on Reader Reply Card
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By Pat Finnegan*

Antenna towers projecting like
necdles into the sky, are tempting
targets  for lightning  discharges.
Such discharges can produce havoc
with equipment on the tower, at the
tower base, and inside the transmit-
ter building.

Protection is based mainly on a
static drain principle. Charges build-
ing up within the vicinity of the
tower are drained off o ground be-
fore they can develop full damag-
ing potentials. Lightning surikes
nearby also can induce strong cur-
rents in the tower. These currents
must also be drained before they
can cause damage.

Grounded towers: These are the
easiest to protect. The first require-
ment is a sharp pointed rod above
the highest point of the tower, and
this means above the top beacon.
Some towers use three rods in a
cluster. These rods must be securely
bolted to the tower with a good
electrical contact. During tower in-
spections, these rods should be in-
spected and especially the connec-
tion to the tower. Wind flexing of
the rod can sometimes cause the
bolts to work loose and the rod may
break off.

Antennas and transmission lines
should be grounded to the steel
tower at various places down the
tower. At the base of the tower, a
heavy copper strap should connect
the steel tower to one or more
ground rods driven several feet into
the ground. The concrete pier is not
a good ground connection.

Insulated towers: The insulated
AM tower presents more problems
since the antenna base must be RF
insulated from ground. Protection
at the top is the same with lightning
rods above the beacon. Since the
lightning path will follow the lines

‘BE Maintenance Editor
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of least resistance, try to provide
this. The RF feed line to the tower
should have at least one or two
loops in it about 12” in diameter
so as to make that path inductive.

The path to ground across the
insulator should be ball or hom
gaps. These gaps should be as close
together as practical so as to reduce
the gap resistance. Adjust the gap
so that it will not arc across on sus-
tained 100 percent carrier modula-
tion. The setting should be just be-
yond this point so as to allow a small

Lightning
Protection
For
Antenna
Towers

amount of leeway. Incidentals
these gaps need to be kept cleaidl
out as insects may build nests h*®
and cause RF arcovers.
Precautions mentioned so far Wk
not entirely eliminate current sur®
from lightning, so it is very impd:
ant that line or antenna meters
not left active in the circuit. Thi®
should be either removed, or a got
meter shorting system used. A suff
of current will invariably burn #
delicate meters left active.
Discharges across the gap Wl

BROADCAST ENGINEERI®
b


www.americanradiohistory.com

arious points on an insulated AM
require special attention for mini-
damage from lightning.

METERS
MUST BE SHORTED

VAN

O

TWELVE INCH C
INDUCTIVE LGOP i

LIGHTNING ROD
——" ABOVE BEACON

(]} COOD ELECTRICAL

i CONNECTION
C,)_ ______ BOND ANTENNA
1 T0 TOWER
| —
(= REMOVE INSULATION &
BOND FM LINE TO TOWER
Js) AT SEVERAL PLACES
L~/ ume
TOWER

-

2

#

OPEN GAPS JUST
BEYOND PGS1TION
MODULATION PEAKS

4

i N | [ ]

R

B o

WILL ARC OVER

X
ISOLATION
COPPER UNIT
STRAP

COPPER STRAP

-

/ i’
GROUND SYSTEM

+ RELAY
VOLTAGE

- RELAY

l VOLTAGE

|
(.

/1
£ ARC ACROSS GAP

WwiLL COMPLETE
RELAY COIL CIRCUIT.

AN

I

General arrangement of an arc quencher. Arc across the gap will
te relay circuit and cause it to operate. Contacts may be normal
r closed, depending upen circuit operated. Capacitor in series with
a lead for tuning purposes will prevent quencher from operating.

luse a short of the RF and thus
& load on the transmitter. The
ansmitter needs protection in the
ay of an arc suppressor. This is
mply a relay device whose coil
ircuit is completed through the arc
Self when one occurs. The relay
Pérates to either remove plate
. oltage or RF drive so as to quench
1€ arc. Once the arc is started, the
F will sustain it unless the RF is
‘moved. When making changes in
1€ antenna tuning unit, care must
€ taken not to add a series capac-

S
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itor to the line or the relay circuit
path will be broken.

The ground side of the ball gap
at the tower base should be con-
nected to the antenna ground sys-
tem by a very heavy strap.

The side mounted FM antenna:
It should be bonded to the tower
with a good electrical ground, as
should the transmission line up the
tower. If the line has an insulating
cover, this should be opened and
the line bonded at various points.

wWWwWWwW.americanradiohistorns com 3 .

Where the line crosses the tower
base through an isolator or insulated
section, the line should be bonded
to ground at the nearest point after
it crosses the base.

Guyed towers have insulators
broken up into insulated lengths
for RF detuning purposes. These
insulated wires will have high volt-
ages induced in them from light-
ning, and there is well enough
charge to jump these insulators.
Carbon can build up or the insu-
lator can crack and fall off. Car-
bonized, cracked or missing guy in-
sulators should be replaced as soon
as possible.

All these techniques are not
guarantces there will be no light-
ning damage. System clements in
the tuning house should be inspected
after storms for damage. The tun-
ing house or at the ends of guys arc
not a safe place to be during a
storm or the period immediately
preceding. It is most unwisc to try
calibrating antenna meters or have
somecone on the tower during the
period preceding a storm—Ilet alone
during the storm itself. Often, the
atmosphere is highly charged just
prior to the storm.

Recently, a new process has be-
come available for lightning pro-
tection of broadcast towers. This
has been made available through
Lightning Elimination Associates, a
California firm. The new process
approaches the problem of lightning
by elimination rather than protec-
tion. While the sharp pointed light-
ning rod normally used—and the
new process have the basics in com-
mon—the new process speeds up
the efficiency of the static drain
principle so tremendously that
charges are drained off faster than
they can build up.

Not only will this eliminate light-
ning strikes on the tower and im-
mediate vicinity, but will eliminate
strikes over a wide area. Each tower
is a customized job. An installa-
tion may include a top cone, side
panels, special guys, or a combina-
tion of these, all containing thou-
sands of scientifically designed sharp
points, along with a very efficient
grounding system, which will drain
the static faster than it can build up
over a wide area.
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'WILKINSON LINE SURGE PROTECTORS
REALLY WORK

WKCI]
STERED

101.3 FM

2827 OLD DIXWELL AVENUE, HAMDEN, CONN. 08818 I

Wilkinson Electronics, Inc.
1937 MacDade Blvd.
Woodlyn, Pa. 19094

Attention: Guffy P, Wilkinson
Dear Sir,

In May of 1970 WKCI was thrown off the air by a large line |
voltage surge that arked our rectifier stacks in our FM xmtr.

During July of 1970 we purchased and installed a Wilkinson |
Surge Protector model S513a3, Since that time I know of two '
times that the line voltage surges have been large enough to i
blow the fuses in the primary of the power companys on the
pole distribution transformers which are located outside our
building. Both times the Wilkinson has kept our equipment
from being damaged,

I have a few questions that I would like to have you answer
if possible. The last time we were hit only one fuse of the
three phase line was blown and this left the other two legs
in tact. It also made some of the lights in the building
glow at half power. Our transmitter. had low voltages and
would not stay on the air but while this was happening
the announces reported that much smoke was coming from the
Wilkinson surge protector. Visual examination revealed
no damage, This brought up much discussion around the
station as to:

1. How can you tell if the Wilkinson is working?

Z, How can you tell if the VWilkinson has been damaged?

3. How can you test this Wilkinson?

There must be some way to test this 'blue gray hox' that |
just seems to keep working and working.

Thanks in advance for any information that you can send me,
and many thanksa for a piece of equipment that is really
doing a job.

Very truly yours,

Wodder B 1l |

Winston R, Suitor
Chief Engineer

1937 W. MacDADE BLVD.

HHINSON

ELECTRONICS, INC.
[ S SIS e T TELEPHONE (215) 874-5236/874-5237
k__ /

Circle Number 31 on Reader Reply Card
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WEER'S EXCHANGE

Cart Reminder Light

~ In today’s fast-paced broadcast
world, probably every announcer
has found himself staring at a load-
bd cart machine and wondering,
*did | play that cart or didn’t 1?7
At WSTM, a quick answer is avail-
‘able. When the start button is
pressed, a simple circuit added to
pur ATC/Gates Criterion ma-
chines turns on a pilot lamp which
will remain on until the cartridge is

- removed from the machine.
! When a cartridge is inserted, the
24-Volt relay power supply voltage
' appears on pin 4 of the remote con-
‘trol connector. This is wired to a
- pilot lamp which is controlled by an
SCR. Pressing the start button
‘ momentarily applies 24 Volts to pin
' 2 of the connector. This is used to
“Switch the SCR. Once turned on,

&

the SCR will remain on as long as
the voltage is present on pin 4, and
it will be until the cartridge 1s re-
moved. The 50 mFd capacitor is
necessary because the relay power
supply is pulsating DC. and with-
out filtering the SCR would turn oft
when the voltage dropped to zero.
A relay could have been used
instead of the SCR, but the SCR is
cheap, reliable, and completely

quiet. The pilot light assembly was
easily installed on the front panel.
According to the announcers, this
is another one of those little things
that helps make life easier.

Charles R. Strickland
Chief Engineer
WSTM-FM

Louisville, Ky.

Mic Relay Modifications

Mr. Sweigart’s circuit in the

- February, 1972 issue of BE
prompted me to apply the idea here

at WHUN. | began by making a

few modifications, such as the ad-

“dlllon of S3b and ¢, so that the
~black box could, indeed, be by-

£

ie. 1972

passed. Due to the somew hat
“live” nature of our studio, | felt
that a delayed off feature for mut-
ing was desirable, regardless of
how the mike was lo be controlied.
A series RC network across the
muting relay coil in the console

www.americanradiohistorv.com

Number 89 in a series of discussions
by Electro-Voice engineers

FOUR-CHANNEL
ON THE
RISE

HOWARD DURBIN
Senlor Vice President
and Technical Director

With a varlety of encoding techniyues now avaflable,

either as records vou cnn play direetly, or encoders

you can use to convert original 4<chunnel material to

vixed stereo, what is the effect on the listener

Lo has selected a specific decoder for his 4.channel
systein?

In most cases he will hear a perfectly sutislactory
performance. albeit in some cases slightly different
from the specitic locations intended by the recording
engineer. But even this variation is now being re-
duced with the Introduction of the new Electro-Yoice
universal"” decader. This IC circuit is uvailsble in
sepurate decoder, in o receiver, and as an element for
other manufacturers to include in either component
or puckaped stereo equipment. It decodes any of the
known matrices with remarkable accuracy und with,
out the necd to change swilches or settings on the
purt of the listener

It is expected that in the near future the industry will
settle on 4 recommended “standard” for matrix de
coding. lowever, for many recording enyineers this
standurd will simply be a starting puint for variation.
much as the RIAA curve is really just a reference
standard rather than a firm rule to be followed.

For this reason our four-channel encoder, Model 7445,
s0 widely used by FM stations and recording studios.
will soon have several encodings selectable by the
engineer. This permits fuvoring the left-right spread.
or front-back separation depending on the heeds of
the progrum. Meuns to up-dute E-V encoders now in
the field will be available.

One other fuctor concerns many FM broadcasters to-
day. It is the announcement of so-culled “discrete”
dises, It seems likely that the FCC will require re-
visions of present FM broadcast standards before any
“discrete” broadcust technigue is perniitted on other
than an experimenta) basis. Even so, “discrete discs
can be played (as stereo records) without broadcast-
ing the directional information on the disc's sub-
channels. And a listener with a matrix decoder can
reconstruct an interesting 4-channe} effect, Just as
he now “enhances” stereo records you presently play.

While some of the directional effects may be reduced,
none of the music is lost with this technique. And
it has been proposed that even “discrete” discs enmploy
matrixing of the main channeis so that either matrix
or discrete demodulaters can be used to play the sume
record, Thus the record would be truly compatible for
all forms of playback equipment, including matrix
FM stereo broadcasting.

Software for programming of 4-chunnel is continuing
to increase in availability. And 4.channel hardware is
expected Lo urrive in muss quantities this year. While
sterea will remain with us for years, much as mono
has survived, it is probable that d4-chunnel FM will
soon become the Fule rather than the exception,

For further Information on 4-channel slereo,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Depl. 624V
633 Cecil St., Buchanan, Michigan 49107

ElechhoYbres

a GULTON subsidiary

Clrcie Number 26 on Reader Reply Card
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insures that de-muting is delayed
until the mike is off.

In the “*black box’", K2, which is
normally ‘‘picked-up’’, is an in-
stant on-delayed off unit, by virtue
of the series RC network across
it's coll. The 150 resistor across
contacts | and 4 (of K2) loads the
mike input of the console to pre-
vent the pick-up of ‘‘audio crud™
as sometimes happens with an un-
terminated high-gain input.

The operation of the circuit is as

follows:

e Pressing S| operates K1, which
is sealed in by it’s own contacts |
and 2. The console muting relay
is operated by contacts 4 and $
(K1). Contacts 2 and 3 (K1) are
opened, opening the circuit to
K2, which after a time delay de-
termined by R, C, and R coil
drops out. Contacts 2 and 3 and
5 and 6 (K2) are closed, turning
on the mike.

e Pressing S2 drops out K1, seal-

B-501 Mono Console $750.00

subcontrol rcom application

version

Professional performance

mixer consoles

another new

mcmartin console
"FIVE'channel mzxer

McMartin has designed a series of 5-mixer consoles for production or

with enough fiexibility to serve as the
main control console in smaller station operations

Two models are availlable: The B-501 mono and the B-502 stereo

Plug-in card design for all program circuits permits full latitude In assign-
ment of ten input sources to the five mixing channels

human engineering
combine to offer the user the ultimate in monaurai and stereo five-

For complete Information, contact: Director of Sales (402) 342-2753

MCSMartin

+ 8035 north thirteenth street - omaha. nebraska - 68102 .

B-502 Stereo Console $1,050.00

attractive design

Cucie Number 27 on Reader Reply Card
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ing in K2, and opening the ci

1o the console muting rel;
When K2 seals in, the mike |
is opened, and the 150 n:sisﬂ
substituted for the mike. Afteg
delay, the console muting reg
drops out, de-muting the spes
ers. The sequence 1s: mute, mg
on, mike off, de-mute.

o Operating S3 restores nornt
muting contro] (S3a), and byps
ses the mike around K2, (Si
S3c) restoring normal operatio
This circuit is particularly vsesd

in a studio or announce booth, g
ing the announcer control over &
mike and monitor, but still pern
ting over-ride control by the eny
neer. My thanks to Mr. Sweigh
for the idea.

Jeff Bixby,
WHUN, WHUN-4 '
Huntingdon, |

Quad In Virginia

The acceptance of auadropho
broadcasting has been 1errific
the Richmond area. And we h:
found that in order to have g
direction and separation for
quadrophoni¢, exact phase r
tionships must be maintained
the whole audio chainof the stati
The telephone lines which we u
from the Holiday Inn to our stud8 1
were balanced within 2° of phi#
across a 15,000-cycle range. AlE
our exciter separation was check
and phase relations in the excif
tuned and correcied. The bet#
separation, the more exact 1
phase relationship, the better 1
quadrophonic broadcast.

We aiso found that the Londa -
Phase-4 recordings are excellg
quadrophonic records. They cé
tained quite a bit of good directi#
information. We did use them di#
ing the live broadcast, and are né
preparing 10 go into more depthd
recording quadrophonic music. ¥
will expand our hours of broad
ing as more and more material
comes available. We have al
added a Type B Dolby to our
system, and found remarkable
duction in tape hiss noise on
air, but this is an article and st

In its own.
Sam Straus, |
Wi

Richmond, =

BROADCAST Encmsennt
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WEW PRODUCTS

(Use circle number on reader service card for further information)

Video Cassette
Machine

Broadcasting executives and
1igineers, meeting for the National
ssociation of Broadcasters con-
antion saw the first public demon-
ration of the Noreleo “*VCR' or
ideo cassette record/playback
achine. The unit was shown op-
;ating in the exhibit area of Philips
roadcast Equipment Corp., a
ibsidiary of North American Phil-
)s Corporation.

s ? :

The Norelco VCR demonstrated
it NAB records and plays back in
olor and black & white through
;onventional home receivers. The
it itself is compact, rectangular,
ind fits easily on a small tabletop.
It is highly portable, weighing ap-
roximately 33 pounds. Both
sound and picture are carried on
one-half-inch magnetic video tape

which is contained in a cassette
about the size of a paperback book.
One cassette records/plays 50 min-
utes of color or monochrome pro-
gramming.

The Chicago color demonstra-
tions were comparable to the best
reception one is likely to receive
under favorable circumstances on a
home TV set.

John S. Auld, president of Phi-
lips Broadcast Equipment Corp.,
says that the early market for the
Norelco VCR will be education,
industry and government, not the
consumer market. Price. he says,
will be competitive and consistent
with the high quality of the Norelco
unit. No quantity production
commitments will be given at this
time.

Circte Number 60 on Reader Reply Card

FCC Type Apptaved
AM Monitor

A new AM frequency and modu-
lation monitor that measures fre-
quency and percent modulation of
AM broadcast transmitters off the
air without using an RF amplifier
was introduced by TIME AND
FREQUENCY TECHNOLOGY,

INC. at the NAB convention.
Called the Model 713, the new
monitor has a sensitivity of 2.5 mv,
(Continned on page 44)

ask about our new

am|fm|tv monitors

Call or Write ARNO MEYER
;BELAR ELECTRONICS LABORATORY, INC.

Delaware & Montrose Avenues, Upper Darby, Pa. 19084 Box 83
(215) 789-0550

Clrcle Number 49 on Reader Reply Card
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Hybrid amplitier delivers
10 full watts distortion free.

54495

Applications:

[] General purpose power
amplifier.

[ Studic monitors.

[] P.A, syslems.

[ Line amplifiers.

Specifications:

Input Impedance: 10,000 Ohms
Nominal (Gain Control)

Output Impedance: .3 Ohms
Typical

Input Voltage: 300 MV. for 10
Watts Output

Output Load: 8 Ohms

Frequency Response: Y2 DB
20-100,000 HZ

Power Cutput: 10 watts RMS

(Harmonic Distortion: <0.5%)

S/N Ratio: 90 DB Typical |

idling Current: 30 MA Typical

Size: Rack Mounting, 19%2” Long,
3" Wide

Audio Communications Corp.
625 - 60th Street,

West New York, N. J. 07093
201-854-1950

[J Please send me RHA-10

|

|

|

|

|

|

at $44.95 each. t
J My check for isen- |
closed. (Include $1.65 postage |
per unit.) |
[] Please send C.0.D. 1
[] Please send, FREE of charge, |
your spec sheets on your com- |
plete line of Solid State Ampli- |
fiers, Oscillators, Power Sup- I
plies and R.F. Boards I

|

|

|

|

|

|

Name
Address
City

Circle Number 28 on Reader Reply Card
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. for your every broadcasting need, and with 100% financing!! It's faster, easier,

éPARTA service your needs.

A smooth and profitable operation is yours with SPARTA equipment

dollar for dollar you can't find a better buy in quality broadcast products.
Call or write us today and we'll send you colorful brochures detailing .our complete product line.

SPARTA HAS EVERYTHING!!!

and less costly for you to let

because value is built in, in such a way that

3 PARTA ELECTRONIC CORPORATION

5851 FLORIN-PERKINS ROAO SACRAMENTO, CALIEORNIA 95828 196} 383-5253

A QIVISION OF COMPUTER EQUIPMENT GORPORATION
Circle Number 29 on Reader Reply Card

(Continued from page 43)

a 40 dB of AGC range, and pro-
vides digital readout of frequency
error in 1 Hz resolution. Enterfer-
ence due to intermodulation prod-
ucts of unwanted signals are sub-
stantially minimized due to the
absence of the RF amplifier.

Model 713 maintains a frequency
accuracy of +2 Hz per year and
can be used as a 10-MHz general
purpose frequency counter. Be-
sides the built-in modulation cali-
brator, there are two peak flashers
in the Model 713 to provide simul-
taneous display of positive modula-
tion up to 129% and negative 100%
modulation.

Optional accessories include,
off-frequency alarm, telemetry
output, BCD oranalog output of
frequency error for automatic Jog-
ging and plus 5% and minus 10%

44

carrier level alarms. A remote
meter panel, Model 704A, s avail-
able for duplicating the display of
the Modulation Meter and (he two
Peak Flashers.

Circle Number 61 on Reader Reply Card

Low Cost
Color TV Camera
Shibaden Corporation introduced
their all new professional color
camera. the FP-1200.

The new camera is a 3-tube
Plumbicon design with specs that
make it applicable for broadcast,
cable, medical, educational and
industrial TV,

The FP-1200 features include:
standard NTSC encoder, color bar

generator, aperature correction,

www.americanradiohistorv.com

masking amplifier, electronic te-
perature compensation, neutil
density filter turrent, remote reg:
tration, red channel compensati
ElA sync generator, and cale
compensation (1,000 feet).

The FP-1200 package inclucs
camera head, 5-inch viewfinder, )
feet of cable, camera control ut
and 10:1, 16:160mm F2.5 lens (+
cludes cable driven zoom and foct
and auto iris).

Circle Number 62 on Reader Reply Card

Time Mark Gen For
Calibrating Scopes

A_new time mark generator, I
Hewlett-Packard Model 226
supplies narrow one-volt pulses®
precise time intervals for calibr-
ing the time bases of oscilloscop®
and recorders.

A single front-panel control *
lects 30 time intervals. The®
range from 2 nsto 10sinal, 2"
sequence, and correspond to 1*
sweep timing on most oscilloscop
A crystal-controlled clock assuis
+0.002% interval accuracy aff
only ¥5-hour warm-up. Marker o+
put impedance is 50 ochms.

BROADCAST ENGINEERIfﬁ
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A l-volt trigger output pulse is
40 available. It can be used to
gernally trigger the oscilloscope
ting calibrated or other equip-
nt. Trigger rate is coincident
«th the markers up to the 100-ns
age. The trigger on faster ranges
; automatically counted down to
' MHz.

A TTL-compatible programming
otion makes all ranges program-
'able with a 6-bit binary instruc-
on. This enables computer control
« oscilloscope calibration, for
ample. The option requires 6
wallel lines plus 2 timing lines.

Circle Number 63 on Reader Reply Card

Lens Extender
The new lens extender manufac-
red and marketed by Birns &
wyer is designed for Angenieux
ns applications for both the Arri
y and Arri 35. Firm president,
ick Birns, reports significant im-
rovements in the new extenders,
ne a 3-element and the other a 5-
ement lens, to double the focal
ngth of all Arri Angenieux lenses.
alled the TeleZoom, the 3-ele-
ient lens converts the 12-120 An-
, enieux to 24-240 and the 9.5 to 19-
90. According to Birns, the
‘eleZoom S is the most brilliant
xtender for the Arri 35 Angenieux
oom lens ever made, doubling its
xal length. TeleZoom 5 can also
i€ used for the Arri 16.

Circle Number 64 on Reader Reply Card

Wideband Scope

The Hickok 5000A Wideband
Jscilloscope offers wide dynamic
‘iange and sensitivity (10
nV/division) at an economical
wrice. The 5000A Oscilloscope has
eatures ideal for field service ap-
lications as well as for a wide
ange of general purpose applica-
ions, as in research and develop-
nent laboratories, quality control

and production testing.

HICKOK
7T

i

iy c-=r

24

Vertical bandwidth is from DC
025 MHz (-3 dB point). An ultra-

dune, 1972

i

stable triggering circuit provides
solid waveform displays beyond 50
MHz. Either the positive or nega-
tive slope of the input waveform
may be selected to start the sweep.
From the internal source, the
sweep will trigger on a waveform
as small as 0.2-division deflection.

Built-in vertical delay line pro-
vides S0 nanoseconds of display
prior to the trigger point on the
input waveform.

The S000A has 3% calibrated
vertical sensitivities from 10 milli-
volts to 50 volts per divisionin 1, 2,
5 sequence. Input impedance is |
megohm, 30 picofarads. Overload
protection is 600 volts on all but the
most sensitive range, where it is
300 volts. Rise time is 14 nano-
seconds.

The overdrive characteristic of
the vertical output section facili-
tates critical viewing or measure-
ment of the waveform in detail.
The vertical amplitude of any
waveform may be increased to five
times screen height without more
than 3% distortion.

The SO000A oscilloscope sweep
speeds range from 50 nanoseconds
to 2 seconds per division in a 3%
calibrated 1, 2, S sequence. It also
has continuously variable sweep
speeds between ranges.

The Hickok SO00A Oscilloscope
is small—6%" high x 1114” wide X
19" deep, including handles—and
weighs only 24 pounds.

Circle Number 65 on Reader Reply Card

GET
COMPLETE
DETAILS

Use Free Readers
Service Card.
Be sure to
include your
name and address.

wWwWWwW.americanradiohistaory com. .

-
25 full watts of Audio
from one hybrid package

56995

s
— :

Delivers power for:

[7] Hi-Fi stereos.

7 General purpose power

amplifiers.

] Studio monitors.

] P.A. systems.

] Line amplifiers.

[] Musical instrument amplifiers.

Specifications:

input Impedance: 10,000 Ohms
Nominal (Gain Controi)

Output Impedance: .2 Ohms
Typical

input Voltage: .5V for 25 Watts
Output

Output Load: 8 Ohms

Frequency Response: 'z DB
20-100,000 HZ

Power Output: 25 Watts RMS

(Harmonic Distortion: < 0.5%)

S/N Ratio: 90 DB Typical

Idling Current: 30 MA Typical

Size: Rack Mounting, 192" Long,
3” Wide

R —
I———_——— — e e — —

Audio Communications Corp.
625 - 60th Street,
West New York, N, J. 07093
201-854-1950

Please send me RHA-25
at $69.95 each.
] My check for is en-

|

|

|

|

1

|

|

l closed. (Include 32.75 postage
| per unit.)

i Please send C.0.D

| Please send, FREE of charge

I your spec sheets on your com-
1 plete line of Solid State Ampli-
1 tiers, Oscillators, Power Sup-
1 plies and R.F, Boards.

|

|

)

1

|

Name
Address

State Zip
e —————— e e e e o s

Circle Number 30 on Reader Reply Card
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the first step toward standard?

Two industry bodies of international
standing have finally undertaken, after
deliberate study, to lead the way out of the
quadraphonic matrixing jungle. Without
dictating a fully developed system to anyone,
the Record Industry Association of Japan
and the Electronic Industries Association of
Japan have promulgated a set of basic
standards and ground rules. The effect of
these standards is twofold: First, they
attempt (o establish satisfactory
compatbility among different systems
while still permitting frecdom for further
development and ultimate refinement.
Second, by establishing relationships
between the direction for sound sources and
corresponding vector directions of
modulation, they attempt to point out the
correct path to be tollowed in development
while avoiding pitfalls that may lock
serious anomalies into the system.

Most current matrix encoding systems but
not all—as far as they go—fall within the
standards prescribed for “regular matrix
system disc recordings.” (‘The one
conspicuous exception is pinpointed in the
standards reproduced here, in the form
promulgated by the RIAJ.) But only one of
the acceptable regular-matrix systems
now in actual use offers total realization of
the defined capabilities.

It is our proud claim that the Sansui QS
coding system faithfully reproduces every
modulation condition set forth in the
master diagram of the standards. Where
other systems fall short in some directions,
Sansui QS can accept and accurately
reproduce all sounds in every direction of
the sound field and at any point within
the field, including sounds at the center. It
is free of dropouts, cancellations,
discrimination, shifts in position, false
localization or directional ambiguity. It is
the only fully developed system now in
use with the same symmetrical,
omnidirectional capability of a discrete
tape system, and for which compatible
decoding equipment is widely available.
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Standard of the Engine

REGULAR MATRIX SYSTEM DISC RECORDI

Promulgated on March 23, 1972 by the
Englneering Committee of the RIAJ.

1. SCOPE OF APPLICABILITY

This standard shall apply to commercially marketed regular
matrix system disc recordings. JIS regulations set forth unde
S. 8502 (Disc Recording) shall apply to all aspects of such re
cordings not covered by this standard,

2. RECORDING SYSTEM

The sound groove of the regular matrix system disc recording
shall be modulated by two signals, left and right, in two direc
tions at 90° to each other and at 45° to the record surface. These
two signals shall be converted trom multiple original signals in
accordance with the regulations given under sub-section 2.1.
The left signal shall be recorded In the wall ot the groove which
is closer to the center axis of the record, and the right signal in thi
opposite wall.

If the two signals are in phase with each other and identical i ]
quantlity, they shall be recorded in such a manner that they c: n
be reproduced by the movement of a reproducing stylus tip
directions parallel to the record surface and lateral to the sou
groove,

2.1. Converslon of Signals

The two signals that modulate the sound groove shall ¢onsi
of one left signal and one right signal converled from multiple
original signals. The conversion of original signals into these t
signals shall basically be achieved in the manner describe
below.

2.1.1. Front and Back Signals

A signal originated al the front center shall be converted into
lett signal and a right signal which are mutually in phase and c
identical quantity. A signal originated at the back center shall b
converted into a left signal and a right signal which are out o
phase with each other by 180° but of identical quantity,

2.1.2. Left and Right Signals

A signal originated on the lefl-hand (right-hand) side of t
front and back centers shall be converied so that the left (righ
signal is of greater quantity than the right (left) signal.

2.1.3. Center Signal

A signal originated at the center of the original sound fie
shall be converted so that the left and right signals are of iden-
tical quantity but so that the former has a phase lead of 90°
relative to the latter.

Isn’t the Sansui QS encoding system
the one you should be evaluating right now?
Put it to the test yourself. Compare it with any othe
For a demonstration or literature, call or
write us directly at any of the locations listed h¢

BROADCAST ENGINEERIN
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for four=channel matrixing

mittee. Becord Industry Association of Japan

2 Relationship of Direction of Sound Groove Modulation to
ound Source Direction
 The relationship of the direction of the modulation of the sound
oove to the direction of the corresponding sound source in the
iginal sound field shall, in principle, be such that the angular
irection of the former is half the angular direction of the latter
e Figures 1 and 2).

Flg. L. Dirsction of Sound Source (§) Fig 2 Direction of Saund Groove Madulation ™
Front Center Varticsl Dwrection
5
P
4
5 .
/ 7
P Len s Right = :;::wl
S -,
Back Centar
OREWORD

" The Engineering Committee of the Record industry Associa-
ion of Japan has compared and examined the various matrix
ystem disc recordings being marketed by various manufac-
urers to date. Resuits of such studies have ascertained that all
{ them, with the exception of the SQ matrix system, are based
undamentally on one and the same system, that they are en-
oded similarly, and that they possess satistactory compatibitity
ith one another. Hence the same committee hereby standard-
zes them as “reguiar matrix system disc recordings.”

. SCOPE OF APPLICABILITY
This standard governs only those aspects which are peculiar
the regular matrix system disc recording. All other aspects,
uch as its physical dimensions and quality, shall be regulated
y JIS. S. 8502 (Disc Recording).
The regular matrix system disc recording which this standard
gulales encompasses all matrix system disc recordings that
re cut by converting the information of sound source directions
nto linear modulaticns of a spiral sound groove.

. RECORDING SYSTEM

So as to ensure compatibility with two-channel stereo play-
ack, this standard is formulated in compliance with the stereo-
honic recording system stipulated under JIS. S. 8502.

Thus the regular matrix system disc recording manufactured
this standard, when and if reproduced by regutar two-channel
tereo playback equipment, does not impair the relative sound
hagca- and sound volume balance between the left and right
annels.

4

Sansul Elecironi¢cs Corp. New York

Los Angeles

3. RELATIONSHIP OF DIRECTION OF SOUND GROOVE
MODULATION TO SOUND SOURCE DIRECTION

The relationship of the direction of a sound source in the
original sound field to the direction of the modulation of the
sound groove on the regular matrix system disc recording is set
forth in Figure 3.

The term *'the direction of a sound source in the original sound
field” is used to describe the direction of a sound source in-
tended at the time of recording, while the term “the direction of
the modulation of the sound groove™ is used to describe the
locus of the vibration of a cutting stylus tip.

To reproduce the regular matrix system disc recording in more
than two channels, it is thus possible to place three or more
loudspeakers freely, depending upon the matrixing parameter
of the decoder used (including a speaker matrix type).

4. ABBREVIATION

When there is a need to abbreviale the regular matrix system
disc recording, it is recommended that “RM" be utitized.

DARECT(On OF SOUND GROOYE ROBULATION

e
-
o Seurcas

[

Bach Cente:

Note: A3 the sound source moves closes to the center of 1ha sgund feld. the focus #pprosches an ellpse
When it is 81 tha dead center, the locus 85sumes & perfect Circle

N

Sansui Ah724 SANSUI ELECTRONICS CORP.

32-17, 618t Street, Woodside, N.Y. 11377. Tel.: (212) 721.4408. Cable: SANSUILEC NEW YORK.
Telex: 422633 SEC VI

333 Wesl Alondra Blvd Gardena, Calit. 90247. Tel {213) 532-7670

14-1, 2-chome. lzumi Suginami-ku Tokyo 168. Japan. Tel (03) 323-1111. Cable SANSUIELEC

For tuli detaiis, )
contact your nearest Sansui office now.

Diacem Building Vestingstraal 53.55. 2000 Antwerp, Tel.: 315663-5 Cable: SANSUIEURO ANTWERP

6 Franklurt am Main, Reutarweg 93. Tel.: 33538

Sansul Electric Co., Lid. Tokyo
Telex; 232-2076
Sansui Audlo Europe S.A. Belglum
Telex: ANTWERP 33538
Germany, W.
Vernitron Lid, U.K.

Thornhili Southampton S09 S5OF Southampton 44811. Cable VERNITRON SOTON. Telex: 47138
Clrele Number 50 on Reader Reply Card

June, 1972

[

47

oA ’


www.americanradiohistory.com

Broadcasters’ Choice:

A71Mk.II-B

Spotmaster/Revox
CAN C TN

e lifetime guarantee

e Superb specs & performance

» Advanced features

s Accepts 102" reels & NAB hubs

Check that price again . . . for a broad-
cast quality stereo tape recorder with
all the performance and features of
machines costing 50% more. Spotmaster
and Revox have joined forces to create
the Model A77 Mark TI-B (the “B"
stands for “broadcast”), a ruggedized
version of the recorder that is winning
laurels all over the world.

Guaranteed for life. Every basic part of
the A77 Mark B is protected by a
lifetime guarantee except the heads,
capstan and pressure roller, which are
guaranteed for a full year. This should
tell you something about the reliability
engineered into the Mark [I-B.

18 new features. The original A77 mod-
el, so widely praised since its introduc-
tlon, has been improved in 18 ways.
For example, a new oscillator clrcuit for
greater efficiency, lower distortion. A
modified and strengthened braking sys-
tem. A new hardening process to reduce
capstan wear. Improved tape handling
and spooling.

But we didn't change the already
great things: servo control capstan, gut-
standing speed stability, 102" reel
operation, modular and plug-in electron-
ics, pinpaint editing ease, separate bias
adjustment for each channel and speed,
remote control of all functions, unde-
tectable wow and flutter, 30 Hz to 20
KHz response, etc.

Designed for rack-mounting, the A77
Mark [0-B provides 2- or 4-track stereo
operation at 7% and 3% ips. Other
speeds, full-track heads, accessories op-
tional. Call or write:

BROADCAST ELECTRONICS, INC.

8810 Brookviile Rd., Silver Spring, Md. 20910
(301) 588-4983
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Nab Management Sessions
(Continued from page 26)

assess the current validity of the
rule and whether it should be con-
tinued, modified or replaced by
some new and better rule.”’

Commissioner Wiley also said he
finds it difficult keeping up with the
constantly changing FCC regula-
tions and it is his full time job.

Employee
Motivation
There are three possible ap-
proaches that a broadcaster might
choose to use in seeking to moti-
vate employees, according to Pro-
fessor Gregory D. Barnes of
Purdue University.

Speaking to the Secondary Mar-
kets TV Program, Professor
Barnes said two new theories on
how to get people to perform had
been advanced in the last two
years. One, he felt, will replace the
current popular motivational
theory that he calls **The Old, Old
Story."

**The Old, OId Story"’ theory,
according to Barnes, is based on
basically nothing but stimulus-re-
sponse. Motivation is simply a
matter of finding the right sti-
mulus.”’

He said these four stimuli are
available to the broadcast general
manager;

(1) The Club (‘‘If you don't ¢
what | want, I'll beat the h{
out of you.'")

(2) The Cross (*‘Do it because
is right.’") This is effective wi -
the over-30 set since it implic)
that if you don't do what
right you may get away with @
in this life but not the next.

(3) The Buck (‘*If you do what
want, you’ll get some pleasu -
out of it."")

(4) The Ego (‘*Man wants to b
more competent tomorro
than he is today."’) The advai
tages of this approach are sin
plicity, generally acceptabilit
and individuality .

Professor Barnes said a variati
of this approach is currently pn
posed by B.F. Skinner in his boo
Beyond Freedom and Dignity.

This approach, the ‘*Behavior
Technology’’ approach, Profess
Barnes said, has one basic premis /!
that behavior is determined by i
consequences—that Tuesday’s a
tion is caused by Monday's cons
quences of *“Sunday’s action.”’

According to this approach, |
continued, man has no brain, ai

angé‘nieux service corporation of califor
13381 BEACH AVE., VENICE, CALIF 90291 - {713) 87)
’T ) . W Now Two of
H ) ) FACTORY SERVE §
i }'J‘ & CENTERS |

angénieux corporation of americ

440 MERRICK RD., OCEANSIDE, H.Y. 11572 * {5)8) 676 ©
Circle Number 35 on Reader Reply Card

for you, the profesional

The Gray Model 303 Micro Trak®

Tone Arm

Tracking capabilities as low as 1/10
gram, resonance less than 10 Hz. Ab-
solute simplicity and yet incorporates

a plug-in memory balancing head,
sapphire: jewel bearings to provide
virtually frictionless vertical rotation.
We'll be pleased to forward complete
specifications on micro trak at your

request. . . . You'd probably worry
about it if it wasn't from Gray.

GRAY RESEARCH

AND DEVELDPMENT COMPANY OIVISION
ONE FIFTY paAk AVENUE, £ HARTFORD, CONN. 08106
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4s mind is a blank slate upon
gich experience writes.”” So, *‘if
paavior is determined by its con-
squences, then the way lo change
mavior is to change the conse-
g:nces and rearrange the way in
wich the consequence is related to
¢ behavior,”” Professor Barnes
od.

Seneral managers wanting to
mtivate employees with this ap-
mach, he said, must follow this
pttern: If permissiveness is a
{oblem, the manager must ‘‘crack
dwn,"’ because behavior followed
| y punishing conseguences is less
bely to occur again. And when the
pender has modified his behavior,
mcind word should be given soon
ger.”’
i*One should not have to bribe
2 manipulate people,”” he said.
‘This theory denies that man has a
fain . .. Skinner did a lot of his
ork with pigeons, but he should
imember that people are not pi-
ons!’’

. The final motivational approach
‘scussed by the Purdue Professor
icalled **The Law of the Jungle.”

e described it as one that appeals
| the instincts in order to moti-
ite. Pointing out that this one is

s#vered in a new book, Corpora-
wn Man by Anthony Jay, he said,
this approach telis us that man
¢ 1sa brain that takes the raw mate-
¢ 3l of the senses and shapes and
rrganizes it into thought in accord-
ice with its own built in structure.
he more we meddle with his
ain, the worse it gets.”
If management would ‘*moti-
ite,”’ the professor said, ‘it must
ilk to—and listen to—the ani-
fals.""

J

T—

Connally Reveals
Income Tax Survey
In a luncheon address before the
Oth annual convention of the Na-
!onal Association of Broadcasters,
reasury Secretary John Connally
aid this country no longer is alone
N a pedestal, but is among nations
hat are equal.
Mr. Connally also brought per-

{Continued on page 50)

lune, 1972
L—

(

TIMER

e Electronic Stopwatch

e Plugs into Most
Cartridge Machines

e Model DT-20
NET PRICE $1 5 ﬂ-ﬂ ﬁ

TARPECASTER

HBT LINE

TOLL FREE DRDER NUMBER

800 638-0877

PLEASE USE OUR REGULAR MUMBER FOR
SERVICE AND TECHMICAL INFORMATION

PIGITAL

TAPECASTER TCKN, | ~C
Box 662 ® 12326 Wilkins Avenue, Rockvilte Maryland 20851

Area Code 301 881-3888

S

accurate measurement of
the fourth dimension

Standard Electric Time has deveioped
and manufactured units for the precise
measurement of elapsed time since
1932. These panel mounted or portable
units are available in several models
with accuracies 1o plus or minus one

miliisecond. They can be connected to

electrical or electronic circuits for
temote start, stop and reset.
/ For full details request catalog 261

/

5100 1/5 sec.

5-60 1/5 vec. 60 min.
SM-80 1/100 min. | 60 min.
$-10 1/10 »ec. 1000 sec.
5-8 1/1000 min. | 10 min.
S-1 1/100 sec. | 60 sec.

MST-100 | 1/1000 sec. | 6 sec.
MST.500

1 6000 sec.

171000 yec. | 30 sec.

PANEL MOUNTED

www.americanradiohistorv.

89 LOGAN STREET  SPRINGFIELD. MASS, 01101
Circie Number 37 on Reader Reply Card

PORTABLE

STANDARD
ELECTRIC TIME

DIVISION OF JOHNSON SERVICE COMPANY
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{Continued from page 49)

sonal wishes from President Nixon
who praised broadcasters for the
‘‘outstanding service the industry
hasrendered this nation’" and its
continuous efforts to inform the
American people.

The Treasury Secretary said this
is a time of trial and turmoil,
marked by the divisiveness of Viet
Nam and the dissension at home.
Those in political life and our
systemn general are being chal
lenged, he said.

He cautioned the people to
pause and reflect and occasionally
give credit that something has been
accomplished in this country,

Turning to the economic policies
instituted by the President last
August, the Treasury Secretary
said the Administration does not
believe in controls, but it also does
not want to see the ruins of run-
away inflation.

He said the people must face up
to the fact that we live in a competi-

tive world and there is rough e,
nomic competition from abro:
Japan is increasing competition i
so is the European Commg
Market.

This should concern us, he sa
if we want to maintain our standi
of living,

Connally also disclosed thaj
recent survey of income tax retus
in the southeast part of the couny
revealed that 97% of those not pi
pared by the individual taxpawe
were fraudulent.

O
Compressor-Limiter
Amplifier:_

- "(The Great Leveler)

445!

You can stop riding gain now, even when
a shouter and whisperer are on the
same tal show. The Model CLA 20/40
Compressor-Limiter Amplifier does it
automatically instantaneously

for both AM and FM. Switchable controls
permit symmetrical (FM) or asymmetri.
cal (AM) peak limiting; pre-emphasized
or flat response; compress/limit, com-
press only, or compress/limit off. Auto
matic gain control range is 40 dB dy
namic, and the compression ratio is
better than 10:1. All solid state plug-in
modular construction assures trouble.
{n_ale reliability. Write for complete de-
ails

BROADCAST ELECTRONICS, INC.

A Fitmways Compeny
8810 Brookville Rd Silver Spring, Md. 20910

The Gray 6400 Pre Amplifier

Become acquainted with the Gray
6400 Series Turntable Pre-Amps. Re-
alize the high quality reproduction
they’ll provide. Higher outputs (0
dBM into 600 OHMS) and smaller
packages than ever. Three output
curves fully adjustable to match re-
quirements. Monaural (6400) Stereo
(6401). Complete specifications af
your request. . . . You'd probably
worry about it if it wasn't from Gray.

50

GAL DATA

For further Information, ¢lircle data
Identification number on reader service card.

100. Ballantine Lab., Inc.—The
1972 condensed catalog details the
company’s complete line of elec-
tronic test and measurement instru-
ments including automated and
programmable equipment. Many of
the products listed are state-of-the-
art designs and several are unique
in their classes of instrumentation.
The company’s products strike a
fair balance between frequency-
domain and time-domain instru-
ments. The catalog (#142) has sec-
tioned each Ballantine product cat-
egory. Within these sections are
individual product descriptions and
detailed specifications. The
product categories covered are:
Computer-Compatible Digital AC
Instrumentation; True RMS Wide-
band AC Voltmeter/Amplifiers;

r -
Uy

GRAY RESEARCH

AND DEVELOPMENT COMPANY pIVISION
ONE FIFTTY PARK AVENUE. . HARTFORD, CONN. 08108

Chrcle Number 39 on Reader Reply Card

Logarithmic Voltmeter/Amplifiet
Ballantine ‘‘Classics’’: Widebal
Portable Oscilloscopes and Acce
sories; Oscilloscope Calibrato:
AD/DC Precision High Voltas
Calibrators; Primary AC/L
Transfer Standards and Accesy
ries; and Accessories (usable wa
a number of instruments rathe
than one particular instrument).

101. BURWEN LABORAT-
RIES—A series of data sheets en-
tled ‘‘Stop Noise Pollution in yet
Program Material”® is now ave
able. The series includes inform-
tion on the company’s Model 20}
Noise Eliminator, Model 104
Dynamic Noise Filter and Mod
1030 Amplifier-Noise Filter. T¢
data sheets include photos, illusti
tions, features and specifications.

102. EICO ELECTRON] :
INST. CO.—Eico’s 1972 catalds
features the company’s comple!
line of over 200 electronic kits af
factory assembled instruments !
the fields of Test Instrumentatios
Security Electronics, Stereo Hil

FREE CATALOG . __
HARD-TO-FIND PRECISION TOOLS

Llsts more than 1700 ltems=——pliers,
twe€Zers, wire suiprers. vacuum systems,

relay tools, optical equipment, 100l kits
and cases. Also includes four pages of
useful "Tool Tips" to aid in lool selection.

JENSEKEN TOoOLS and ALLOY]]
4117 N. 44th Street, Phoenix, Aritono 85010

Circle Number 32 on Reader Reply Card
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stomotive/Marine  Electronics.
& the HiFi enthusiast, Eico of-
ies the new ‘*Quatrasonic’’ and
sund-4"" channel adaptors. The
adiophile will also find Eico Solid
iite Stereo components high in
sformance and quality.

03. FUJI FILM—A new 12-
pze brochure on the Fuji Film
tgh Band Video Tape H701 is
aw available. The brochure
ssers such areas as friction coeffi-
¢nt, magnetic field angle of orien-
1ion, behavior on high band video
1e recorder, mechanical proper-
1s, tape durability, splicing prop-
eies and storage.

104. GENERAL AUTOMA-
JON’ INC.—A new 30-page
behure describing the new SPC-
i family of minicomputers is now
aailable. This low-cost, high per-
fmance computer is designed for
domation projects in industrial
zplications, such as manufactur-
iz, process control, data acquisi-
sn, communication control, lab-
catory instrumentation, and
achine tool control. It is ideally
sited to any application where a
kEh performance, low cost com-
pter can be justified. The new
PC-16 is available in three dif-
rent cycle times and six different
f-the-shelf configurations. The
so-color fully-illustrated brochure
'ovides up-to-date information
id detailed specifications on the
ymplete SPC-16 product line in-
uding available software, inter-
ice units, and compatible peri-
aerals.

105. GULTON TECHNI-RITE
ILECTRONICS—Described in
s bulletin is the company's new
D channel event recorder, Model
R-820, that provides *‘on-off"’
fformation via a new stylus-less
on-impact thermal printing tech-
ique. The recorder optionally
rovides simultaneous printing of
umeric data on the clear center
trip of the chart—also by the new
on-impact thermal printing tech-

lg‘ique. Eight chart speeds are of-

gred and an internal chart rewind

“§ standard. Suitable for rack-

; ounting or portable use, the TR-

1 20 offers greatly improved relia-

ility and maintenance characteris-

| ICs over any other event recorder

7
# resently on the market.

une, 1972
i—

106. GRAY RESEARCH—A
product specification sheet i1s now
available on the company’s Profes-
sional Turntable Preamplifiers.
The 6400 Series professional turnt-
able preamplifiers are self con-
tained, self powered, RIAA/NAB
equalized units, designed to pro-
vide high quality disc reproduction
for the professional user. Applica-
tion of state of the art, low noise,
integrated circuits allow higher
output levels (0 dBm into 600
Ohms) and smaller package sizes

Series preamps are available in two
configurations; the Model 6400 for
monaural FM, and AM applica-
tions. and the Model 6401 for full
two channel recording and FM
stereo requirements.

107. HUNTER ASSOCIATES—
The new 19-page Technical Aid
Catalog features many new items
invaluable to engineers, techni-
cians, and scientists—including a
complete line of precision portable
drafting boards, a micrometer-ad-

(Continued on page 32)

than ever before possible. The 6400

Fight

Them All

Heart Attack, Stroke
High Blood Pressure
Rheumatic Fever

GIVE...iks

HEART FUND

Aristocart: less of what you
don’t want, more of what you do

e Less wow and flutter

e Less db loss in mono
mix from stereo

¢ Less variation from
cart to cart

e More consistent
Phase relationship

e More head life—as

much as double
e More tape life—less
pressure, less wear

“We get consistent, clean
sound from the fabulous
Aristocart”—Wally Nelskog,
KIXI, Seattle, “Tremendous
improvement. Consistent
cart to cart”’—Tom Milner.
KEZR(FM). Anaheim. “Only
cart that's really satisfactory”

_Paul Wieman, KKDJ, Los
Angeles.

Introductory offer lets you convince
yourself. Dealer ‘inquiries invited-

3950 Home Road, Bellingham,
Wash, 98225 » (206) 733-4567 -

Circle Number 40 on Reader Reply Card

lomorrow's engineering loday.
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Tech Data

(Continued from page 51)

justable arc rule for drawing the
true arc of any radius up to 216.9"
various metric conversion scales
and slide-rules, a simplified uitra-
fast desk-top file and retrieval sys-
tem, do-it-yourself nomograph kits
and many other unique products.
Also includes a section of several
hundred hard-to-find professional
and reference technical books.

109. INTERNATL. RECTIFIER
CORP.—The Spring Edition of
*Semiconductor Cross Reference
and Transistor Data Book'' is now
available. The completely revised
64-page volume contains over 35,-
000 listings, incltuding 10,000 types
not previously shown, making it
one of the most comprehensive
cross reference books in the indus-
try. Types included are transistors,
diodes, zeners, capacitors, recti-
fiers, and SCRs. Specifications,

“SPECIAL”
SPECIAL
EFFECTS

STANDARD IN ALL VPM SERIES
VIDEOPRODUCTION SWITCHERS —

10 or 20 inputs available with ‘the’
most asked for options (such as 30
PATTERNS INCLUDING STAR
SQUARE AND DIAMOND) bullt-in as
value packed features. See this
quality serles of video production
units. Call us, we'll answer all your
questions!

RICHMOND HILL LABORATORIES INCORPORATED
964 Koehl Avenue, Union, New Jersey 07083

(201} 381-5955

Circle Number 42 on Reader Reply Card

head
hunter’'s

HEAD.

VTR manufactured

or reconditioned

Professional head hunters know that only
at Taber can you find the kind of value
you seek in VTR heads. Taber heads are:

e Precision made in a sophisticated
laboratory, tested to produce total re-
Send Yor our sponse and playback.

free brochure today

Call or Write:

o Guaranteed to meet or exceed equip-
ment manufacturer's specifications.

° Priced at only $310.00 for 4 new heads
TA B E R installed, or $100.00 for 4 reconditioned
heads (Add $25.00 if monitor post
MANUFACTURING & needs lapping).
ENGINEERING CoO. Free loaner assemblies available.

2081 EDISON AVE.:SAN LEANDRO, CALIFORNIA 94577 & PHONE: (415) 635-3832

electrical characteristics and ¢
line drawings are given for |
line of silicon and germanium g
sistors. An applications oriens
table permits the user to locate 4
description which fits his requy
ments, and determine the prog
transistor; prices are shown g
each unit in the table.

116. MOHAWK WIRE AQ
CABLE CORP.—Mohawk nu
has literature and specificationsg
their Television Color Cama
Cables and Connectors. Price |
are also included.

111. NEW ENGLAND LAM
NATES CO.—A new two-pz
data sheet describes the 205NM.
and epoxy glass laminate of excs
tional homogeneity which virtuiu
eliminates printed circuit bog
processing problems. Advantasd
of this high reliability, lame-ret
dant substrate are given. Comply
property values under stated ti!
conditions are presented along wi
comparable NEM A specificatiol.

115. RENTAL ELECTRONIG
INC.—A new 60-page, 1972 Inst:
ment Rental Catalog containig
specifications and rental prices 4
more than 25 different kinds zd
hundreds of different modelsid
electronic test and producti®
equipment is now available. Te
company’s cataiog offers 1-monk
3-month, and 6-month rental rate

116. ROH CORPORATIOMN:
Manufacturers of audio process§
equipment now has available spe:
fication sheets on their equipme:
Included are Module Cal
Frames, Module Socket Asser
blies, Program Amplifier, Circl
Board Extender, Microphone/Li#
Preamplifier and Distributi®
Amplifier. Price lists are include

PRE-FAB SCENERY |

=) 1 B Saves, time
o ¢ = money & manpows

= Broadcasters are Ir

proving the appearant
of their programs |
using prefabricated #&
nery, a materlal whic
creates professlons
looklng sets at gred
savings. It comes réac
to use, sets up gulck
and looks completely ai
thentlc. *Custom Logo
panels also avallable.
For a catalog wri
Feller Vacuum Fore
383 Canal! Place Br

Dept. BE, N.Y. IDMJ

[ R
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hookreview

emiconductor Diode Lasers was written by Ralph
A\ Campbell and Forrest M. Mims. Chapter 1 dis-
.ses the history and development of the laser with
ae attention to light-generating devices in general,
u light generation by semiconductors particularly,
ize the LED might be considered the direct ancestor
dhe semiconductor laser. The theory of lasing action
sxplained. The need for cooling in some lasers is
icussed.

“he next two chapters describe the fabriction and
':trical properties of the injection laser. Coherence,
IF most important aspect of laser light, is explained.

“he remaining chapters of the book are devoted to
ccuitry and practical applications. Circuitry includes
pse generators, modulators, power supplies, detec-
16, and receivers. Optical systems and viewing de-
ves are described. The last chapter covers several of
it many applications already a reality and suggests
olers L0 come.

[his book is available through the Howard W. Sams

L., Inc., Indianapolis, Ind.
Cwcle Number 71 on Reader Reply Card

[ransistor Specifications Manual, Fifth Edition, has
ben written by the Howard W. Sams Engineering
Sff. In this updated edition, the electrical and phys-
ul parameters, along with the manufacturers, of
mrly 10,000 transistor types, have been compiled.
le manual is an excellent reference for engineers,
:hnicians, servicemen, or anyone who enjoys
wrking with transistors.

The manual has three main sections designed to
$pply a maximum of data about the transistors: a
&cifications section, a lead identification section,
« an outlines section.

The specifications section contains the electrical
formation needed for most applications. The max-
lum voltage, power, current, and temperature limits
lit should not be surpassed are given as well as the
llarity, leakage, gain, and frequency parameters for
©h transistor. Even a special section of specifica-
bns for RF power transistors is included.

. In the lead and terminal identification section, the
hnual provides the physical arrangement of the leads

Id identifies each as to whether it is collector, emit-
¥, or base.

The outlines section has drawings of the physical
ape and contains all important physical dimensions.
s section assists tremendously in determtning
- ether or not a transistor will fit into a desired phys-
Al area.

When available data indicates that a specific tran-
itor type is no longer being made, the last known
anufacturer is furnished, and that particular tran-
stor type is tagged obsolete.

This book is available through the Howard W. Sams
0., Inc., Indianapolis, Ind.
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ERASE

RECORD
BEPRODULE

MONO - STEREO

Profegsional Dirsct Reépiacement Heads with

complete written ond pictorici instructions
el WS

Our foctory will claon, rebwid. adjust and test your
haad ASSEMBLY...instoll new MM heods.
repiate minor hardwore and modify your gate
to accept our "NON-POPPING" springs

36 HOUR SERVICE — LOANERS AVAILABLE
(612) 884-7393

MINNEAPOLIS

8125 PLEASANT AVE. SO., MINNEAPOLIS. MINN. 55420

Circle Number 20 on Reader Reply Card

Handle Cable on
Power Reels

Specify Hannay electric
rewind reels to handle long
lengths of live power cable
or for coaxial cabie storage.
Positive chain and sprocket
rewind mechanism assurées
smooth, dependable re-
winding at the touch of a
button.

Send for complele calalog of power and
manual rewind reeis 1o handle cable.

www.americanradiohistorv.com

CLIFFORD B. HANNAY & SON, INC., WESTERLO, NEW YORK 12193
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“l went from tugboat
to television

after | got y
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 tells it: “Even before | finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “two-car’” family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

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

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

License or be entitled 10 a full refund of all witicn paid. This

warranty is valid during the completion time allowed for your

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

So send the coupon below today for our FREE book or write
Cleveland Institute of Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114

Approved Under G.1. Bill
All CIE career courses are approved for educational henefits
under the G.i. Bill. H you served on active duty since January
31.1955, or are in service now with more than 180 days of
active duty, check box for G.I. Bill information

| MAIL COUPON TODAY FOR FREE BOOK

I b el 8
Lommerisal
HCL Ve vt
Cleveland Institute
of Electranics
1776 E. 17th ST. CLEVELAND, OMID a4amia

Please send me your FREE book
“How To Get A Commercial FCC License.”

. ]
I} |
| |
| i
| i
| |
! |
i Name. - —_— S I
| {please print) :
| Address — ——— |
| |
I City e e —— |
| |
: State e W Wa7Ink Age ]
I Veterans and Servicemen: {
I [J Check here for G.I. Bill information. :
| Zegredlied Member Nationak Home Study Councll BE76 §

www.americanradiohistorv.com

New Rules Affect
Antenna Resistors

The FCC has finally adopted a Rules amendm
that will, in some instances, eliminate the use of
tenna power resistors. The move is aimed at g
proving specifications and measurements of the po#
of standard broadcast stations.

The new rules (Docket 19200) will do more tls-
improve measurements. These resistors waste pos
and are a burden to licensees.

Where necessary, and subject to safeguards tos
sure satisfactory performance, the new Rules W
allow operation of AM transmitters at less than th
rated power,

(To protect other stations from excessive interg
ence, certain AM stations are required to restrict -
power delivered to their antennas to a value lower ti
the normal transmitter output power. In the past,#
Commission has required that in such instances &
transmitter be operated at its rated power and that ¥
excess radio frequency power be consumed in a2
sistor inserted in the antenna feed system. This prca
dure wastes power and burdens licensees.)

Change In
Licensing Procedure

The Commission also provided for certain chan@#
in the licensing procedures for AM stations. Underig
new procedure, each licensee will specify the actl
antenna input power, as well as the rated or **no
nal’’ power of the station. While these two vali!
sometimes differ, it has previously been the practicsé
make them equal, on paper, by arbitrarily adjusig
certain of the antenna parameters. It is believed 1&
the new licensing system is more realistic and i
prone to error. Changes in station licenses will ol
narily be made at renewal time.

To implement the modified licensing procedure, "
Commission is requiring that applications for licei
renewal filed after October 1, 1972, include ceris|
additional information, specified in a Public No#'
being sent to all broadcast licensees. This Notice i@
contains information for those licensees who wisld
file applications for modifications of license to eli®
nate antenna resistors.

This proceeding was initiated with a rulemaking fir
tice on April 8, 1971, in response to a petition by CH
apeake Broadcasting Corporation, licensee of stal
WASA, Havre de Grace, Md.

Send Your
Exchange Ideas
to
Broadcast Engineering
Yes — We Pay _

BROADCAST ENGINEERIH


www.americanradiohistory.com

LHSSIINAI SERVIBES

[

VIR JAMES
CONSULTING RADIO ENGINEERS
. Appllcations and Fleld Englinearing
I 345 Colorado Bivd.
% Phone: [Area Code 301} 333-5542

{ENVER, COLORADO 80206
Mamber AFCCE

.

=

COURTRIGHT
ENGINEERING

'.

MORRI!S COURTRIGHT, Jr., [Pel=
itomation - Applicatlons Field Engineering
ELECTRICAL AND BROADCASTING
sute No. 1, Box BS4A, Flagstaff. Arlz. 86001

J Phone (602) 774-8206

—

{ CAMBRIDGE CRYSTALS

l PRECISION FREQUENCY
MEASURING SERVICE

t SPECIALISTS FOR AM-FM-TV

445 Concord Ave. Phone 874-2810
Cambridge. Mass. 02138

TODD ASSOCIATES

CONSULTING RADIO ENGINEERS
Alva C. Todd, Ph.D., P.E., Principal

)7 5. Summit Avenue, Ph: (312) 8324104 °
VILLA PARK, ILLINOIS 60181

B. F. GOLDBERG & ASSOCIATES
“nsulting Radio Engineers, Architects-Engineers
since 1961 . . .
AM, FM and TV Applications
| Facllities Planning & Architectural Service
Acoustical Expertise
field Engineering
Antenna Measurements & Proofs
2100 Beltline Bivd.
Columbia, §. C. 29204

103} 782.5302

- SENCO, Ine.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
' WASHINGTON, 98250

© GlASSIHED

Advertising rates in Classified Section are 15¢
f word, each insertion, and must be accompa-

*d by cash to insure publication.

Each initial or abbreviation counts a full

'"!- Upper case words, 30c each.

Minimum classified charge, $2.00.

For ads on which replies are sent to us for for-
‘“dlng. there is an additional charge of $2.00

cover department number, etc., which is
lpfit:: in advertising copy, and processing of
tIC]asslﬁed columna are not open to advertising

any products regularly procﬁxeced by manufac-
'ers unless used and no longer owned by the
“Anufacturer or adistributor.

s
‘ 1972
| =3

ADVERTISERS” INDEX

American Data Corporation 9
Andrew Corporation 27
Angenieux Corporation of America 48
Belar Electronic Laboratorles, Inc. 43
Broadcast Electronlcs 23,48,50
CCA Electronics Corp. 20,21
Cieveland Institute of Electronics 54
Cohu Electronics, Inc. 1
Delta-Benco LTD. Cover 2
Delta Electronics 12
Ditch Witch (Charles Machine) CE-11
Dynair Electronics, Inc. : 10
Dynasciences Corp., Instrument Syst. Div. 7
EECO—Electronic Engineering Co. 5
Eastman Kodak Company CE-5
Electro-Voice, Inc. 4]
Feller Vaccum Form Studios, Inc. 52

Gates Radio Co. Div. of Harris-Intertype

Carp. 11
The Grass Valley Group, Inc. 3
Gray Research Div. 48,50
Clitford B. Hannay & San, Inc. 53
International Good Music 51
Jensen Tools and Alloys 50
Liberty Industrles, Inc. 31
McMartin Industries, Inc. 8,42
Minneapolis Magnetics, Inc. 53
North American Philips Corp. (AKG) 8
RCA Electronic Components CE-7
RHA Audio Communications Corp. 43,45
Richmond Hill Laborataries, Inc. 52
Roll-A-Reel Company 3t
SC Electronics, Inc. 28
Sadelco, Inc. . . CE-12
Sansui Electranic Corp. 46-47
Shure Brothers, Inc. Caver 4
Sparta Electronic Corp. . ... 44
Spotmaster . ... ... 23,48,50
Standard Electric Time N o 1 A AN
Stanton Magnetics, Inc. 37
Switchcraft, Inc. . ; 22
Taber Manufacturing & Engineering Co. ... 52
Tapecaster Electronics 49
Telemet Company . Cover 3
Ultra Audio Products . 30
Visual Educom, Inc. S . CE-9
waters Manufacturing, Inc. oo 3z
John Wiley & Sons, Inc. .............. 13
Wilkinson Electronics, Inc. .. ....... 40
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BUASSTFIED

Training

To advance in electronlies, knowledge and
ability are required. Grantham offers correspon-
dence and resident instruction, in depth, leading
to the degree of Asanclate in Science in Elec
tronics Engineering. G. [. Bill approved. Credit
for previous training and experience nllowed
Free Catalog Write: Dept. E-2, Grantham School
of Electronics, 1505 N. Western Ave., llolly
wood, California 90027. 6-67-tf

PASS FCC EXAMS with Ameco books. Fach
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class 75c, 2nd class $2.25, 1st class $1.50. Free
catalog. Ameco Publishing, 314G iHillside Ave

Williston Park, N.Y. 11596 5-72-tf

Firat phone through tape recorded lessons at
home plus one weck personal instruction In
Washington, DC, Atlanta, Boston, Detroit, New
Orlesns. Minneapolis, Sesttle, Denver, Port.
land, Los Angeles. Proven results. Qur 1 7th year
teaching FCC license courses. Bob Johnson
Radio License Preparation, 1060D Duncan,
Manhattan Beach, Calif. 80266. Phone 213-379
4461 1.69-tf

Services

CHRYSTAL & MONITOR SERVICE, Fre
quency change, repair or replacement of oven
type brondeast crystals. Also frequency change
and recalibration or repair of AM frequency
monitors, and H-P FM monitors. Fast service at
reasonable prices, 30 years experience! Call or
write: Eidson Electronic Co. Box 96, Temple, Tx.
76501. Pho. 817 773-3901 9-70-tf

MISCELLANEOUS FOR SALE

DICTIONARIES, WEBSTER. Library size,
1971 edition. brand new, still in box. Cost new
$45.00. Will eell for $15. Deduct 10% on orders of
6 or more. Mail to North American Liquidators
1450 Niagara Falls Bivd., Dept. TT-1809, Tona-
wanda, New York 14150. C.0.D. orders enclose
$1.00 good will deposit. Pay balance plus C.0.D
shipping on delivery. Be satisfied on inspection
or return within 10 days for full refund. No deal-
ers, each volume specifically stamped not for
resale. Please add $1.25 postage and handling
New York State residents add applicable sales

tax. 472-4t
FOR SALE

RADIO STATION 5,000 Watts Eastern

Arizona $175,000 . . . substantial cash Harold

Bruzee KHIL ... Willcax 6-72-6t

Equipment for Sale

“New & Used Towers, Bu{ Sell or Trade,
Erect. Ground wire 85¢ Ib. Bill Angle, 919-752-
3040, Box 55, Greenville, N.C. 27834."  2-71-tf

HELIAX—STYROFLEX. Large stocks—bar-
gain price—tested and certified. Write/call for
price and stock list, Sierra-Western Electric, Box
23872, Oakland, Calif. 94623. Tele: (415) 832
3527 1-71af

BROADCAST TAPE CARTRIDGES. New
empties; load yourself and save. Sold in lots of 25
only. 25/$1.20 each; 50 or 75/$1.10 each;
100/81.00 each. Enclose payment with order
shipping collect, Redding Radlo, Box 344, Fair-
field, Connecticut 06430. 3.72-4t

RCA AVQ-10 Weather Radar system complete
with Raydome, Heater, 400 cycle power supply,
VJ-B menitors, cabling and spare parts—excel-
lent condition, ready to use. Priced at % original
cost. Some installation assistance included
Dept. 261, Broadeast Engineering, 1014 Wyan.
dotte Street, Kansas City, Missouri 64 1053
-72-41

FOR IMMEDIATE DELIVERY: New AM
PEX AG-440B, AG-500B, AG-600B, AM-10, AA-
620 CBS Volumax & Audimax, RUSSCO turn-
tabies, GRAY tonearms, E-V & AKG micro-
phones, CONTEL Tape Cartridge Equipment
and many other broadcast 'Froducts. SPECIAL
PACKAGE DEALS. CONTINENTAL ELEC-
TRONIC WHOLESALE CORPORATION, PO

Box 206, Hialeah, Fla. 33012. Phone (305) 822-
1421. 5.72-3t
55
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EQUIPMENT FOR SALE CONT.

CARTRIDGE TAPE E(QUIPMENT——Com-
pletely rebuilt and reconditioned. Tapecaster
and Spotmaster Record/Playbacks $375.00.
Playbacks $250. 30-day money-back guarantee.
AUTODYNE, P. O. Box 1004. Rockville, Mary-
land 20850 {301/762-7626) 11-71-tf

ONE STOV for all your professional audio re-
quirements. Bottom line oriented. F. T. C.
Brewer Company, P. O. Box 8057, Pensacola,
Florida 32505. 7-71-tt

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500 ma-
chines. Price $39.00 each prepaid, while they
last. 90 day warranty. Termns check with order
only, no COD's. Not recommended for Tape-
caster series 600 or 700.
TAPECASTER TCM, INC. Box 662
Rockville, Maryland 20851
1-72-TF

WEATHER RADAR—WIilling to Invest $1000
And Some Time To Have A Weather Radar? We
Offer A Used RCA Model CR-104A Marine
Radar In Excellent Condition. Easily Converted
For Weather Radar Application. Inspection In-
vited. Marine Radio Equipment Co., 124 W
Lake St., Northlake, 111. 60164 6-72-1t

For Sale, Ampex AG-100 reproducer and AG-
105 recorder-reproducer. Good condition, in-
cludes manual. $100 Ed Horn WMSM Box 3
Emmitsburg, Md. 21727 6-72-1t

3000W BT3/A $1750; 160° Self Supporting
Tower; Gates M6095/BFE10C 10W $995. KIML-
FM, (916) 489-8659 6-72-1t

AMPEX 1000B VTR maodified for lo band color
electronic editer, Processing section, TEK-
TRONIX waveform monitor, 30 used 1 hr & % hr
2"tapes—2 RCA TK41 10 Color cameras with
solid state preamps and all associated equip-
ment and cable, 30 used color 10 tubes, normal
lens complement—2 HOUSTON-FEARLESS
pneumatic camera pedestals (new)—2
HOUSTON-FEARLESS cradle heads for TK41
{new)}—COMPRESSOR for pneumatic pedestals
-3 GEB&W 10 cameras Model PC 11 with
normal lens complement plus 3 200mm tele-
pheto lenses, 30 RCA 5820 used 10 tubes, 1000’
new B& W camera cable 2 GATES Level Devils
-priced for quick sale to Educational Institu-
tions, Cablecasters, Broadcasters. Call 312-467-

0300 Chairman TV Dept. Columbia College
6-72-11

Collins 26w Limiter, recently removed from ser.
vice, gond condition, 4 years old, asking $125.
Also new Andrews 1x2 coaxial patch panel, $400
or best offer. R. Lawler, Box 342, Princeton, N.J
08540. 6-72-1t

KTR-1000 COLOR TV MICROWAVE LINKS
NTSC Color TV plus program audi¢ microwave
links for studio-xmtr, CATV, etc. Rack mounted.
Mfr. Raytheon. 25 sets in stock, as new condi-
tion. Alse 1n stock components of Collins Micro-
wave link MW-103. Radio Research Instrument
Co.Inc. 3 Quincy Street, Norwalk, Conn. Tel

203-853-2600 6-72-4t

Wanted

Wanted: Gates CST 101 Spot Tape Machine,
MUST WORK, Please call or write, James
Cohee, General Manager, Stouffer's Denver Inn
3203 Quebec Street, Denver, Colorado 80207
303-321-3333 6-72-1t

Would you donate your depreciated broadcast
equipment to help train teenagers as future op-
erators and engineers? Contributions are tax
deductible in accordance with Internal Revenue
Code. For details write Harbert Hills Academy.
Olive Hill, Tennessee 38475. 6-72-1t

56

Representatives Wanted
Broadline Manufacture of Radio Broadcast
Equipment needs estabtished Representatives to
call on Radio Stations, Schools, and Audio
Sound. May work on commission basis or act as
Distributor. Most areas open. Write Dept. 263,
Broadcast Engineering, 1014 Wyandotte Street,
Kansas City, Missouri 64105. 6-72-1t

Help Wanted

Job Headquarters for all Radio and Television
Engineers. Immediate openings exist in 9
western states and elsewhere for qualified engi-
neer and technical personnel. All categories
from trainees to experienced transmitter main-
tenance, chief, assistant chief, live color video
maintenance and technical operations. Send us
your complete resume now. The AMPS Agency,
11661 San Vicente Blvd., Suite 300, Los Ange-
les, Calif. 90049. Telephone: 213-820-2678. By
Broadcasters — For Broadcasters. 11-68-tf

SALES ENGINEER wanted for Ea |
gu.S.A. Custom switching and termin
ment, video and audio. Vital Industrs |
3614 S.W. Archer Rd., Gainesville, Fl.»
(904) 378-1581.

SALESMAN—PHOTOGRAPHIC & K
FILM INDUSTRIAL EQUIPMEN1{:
sales in 13 western states. Submit rem
cluding salary history to Personne! Dey *
nology Incorporated, HF Photo Systes
sion, 11801 West Olympic Blvd., Los 5y
California 90064. An equal opportus
ployer. f

FIELD SERVICE TECHNICIAN_Hr
GRAPHIC & MICROFILM INDU R
EQUIPMENT. Installation & PN iy
western states. Submit resume includi
history to Personnel Dept., Technologyiu.
rated, HF Photo Systems Division, 14
Olympic Blvd., Los Angeles, Californ:%
An equal opportunity employer.

THIS WON'T
SAVE YOUR

HEART

- - I.‘_

" ' 4

o .
d Coniribuied by the Publl'
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Act now to reduce i

risk of heart attack:

e Control high blood
pressure

e Watch your diet at
your weight

e Don't smoke cigarele:

s Exercise moderatel,
regularly

e Seeyourdoctor

periodically

GIVE..

so more wili

HEAI
FUNI

]
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READER SERVICE CARD

1

-; BROAGDCAST enaGineerinGg ———

b . . please contact

For issue of June 1972-Use until September 1, 1972  manutacturer direct

3

»-1 Use This Name_ e — _Title_

- Handy Card Bt B

] ation or Lompany_
1 For More R
| mation ]

3 nfor Address/City_____

" On The

N

b Products State. Zip

N Described 3 9 17 25 33 41 49 57 65 73 61 89 97 105 113 121 129 137 145 153 161 169 177 185 193 200
2 10 18 26 34 42 50 58 66 74 B2 90 g8 106 114 122 130 138 146 154 182 170 178 186 194 202
4 11 190 27 35 43 51 59 67 7?5 B3 9t 99 107 115 123 131 139 147 155 183 171 179 167 195 203
4 12 20 28 36 44 52 60 68 76 B4 92 100 108 118 124 132 140 148 156 164 172 180 168 196 204
5 13 21 29 3T 45 53 61 69 77 B85 93 101 109 117 125 133 141 149 157 165 173 181 189 197 205

b 6 14 22 30 38 46 54 62 TO 78 86 94 102 110 118 126 134 142 150 158 168 174 182 190 198 208
7 15 23 31 39 47 55 63 71 79 87 95 103 111 119 127 135 143 1517 159 167 175 183 191 189 207
B 16 24 32 40 483 56 B4 72 80 88 96 104 112 120 128 136 Y44 152 160 168 176 184 192 200 208

READER SERVICE CARD
' BROADCAST enGineerinG

!I ; . please contact
: For issue of June 1972-Use until September 1, 1972 manutacturer direct

- N T. !
| Use This ame. . itle.
|
Handy Card
1 Station or Company.
| For More
] .
| Information Address/City
1 On The
4 Products State_ i Zip
! Described 1 9 17 25 33 41 49 57 65 73 81 83 97 105 113 121 128 137 145 153 161 189 177 185 193 209
t| 2 10 18 26 34 42 S0 58 66 74 82 90 98 106 114 122 130 138 146 154 162 170 178 186 194 202
3 11 19 27 35 43 S1 50 67 75 83 91 99 107 5 123 131 139 147 155 163 179 178 187 195 203
4 12 20 280 36 44 52 60 €8 76 84 92 100 108 116 124 132 140 148 156 1684 172 180 188 196 204
;| s 13 20 29 37 45 53 61 69 77 BS 83 101 100 117 125 133 W1 149 157 165 173 181 189 197 205
l 6 14 22 30 38 46 54 62 70 78 B6 94 102 110 118 126 134 142 150 158 166 174 182 190 198 206
h 7 15 23 31 39 47 55 63 71 79 B7 95 103 M 139 127 135 143 151 159 167 175 183 191 199 207
;I 8 16 24 32 40 48 56 64 72 80 BB 95 104 112 120 128 136 144 152 160 168 176 184 192 200 208
k | e : S T

-—— e - e e = - - — . - = & -

| BROADCAST eNGINEERMG FREE SUBSCRIPTION CARD

To start or renew your subscription to Broadcast Engineering D | want to START a subscription to

|l on a no-charge subscription basis you must check all appropriate Broadcast Engineering now.

boxes, print your name and address, sign and return this card

promptly. D | want to RENEW my subscription to
Broadcast Engineering now

Piease check ali boxes
that apply AND occupation titie

’ B oD Distribut f
) AM Radio Station L e
; i aadcast Equipment
EAbcasttion O Educatlanal Radlo Station PLEASE PRINT
panysammercia O Industrial or Medical TV
D TV Station, Educational O ITFS
O Broadcast Equipment Mfgr. O Network Owned Station

[ CATV System
O CCTV or Instructional TV
O Campus Radio Station

[ Recording Studia, Audio Name__ =
or.video
[J Microwave

D Consulting Firm O Government Agency, Library Title o
My occupation title bs: —~ T B
. Qi imstian‘ite Is: O Engineering Supervisor,
8 gwne;J Pl’eslde:&, Officer Director i
en. Manager, Advisor of O Program Manager, Station . —
Directar Mangager Station or Co. =
O Chief Engineer [ Gonsulting Engineer
O Englneer, Technician ) Other: specify.
Are you responsible for more than one station of facility? [ Yes Street— T —— = -
Be sure you have checked one box by each arrow! [ Ne

City __ State.___Zip.

lease sign here

WWW.americanridiohistorv.com N ——
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6 cents

Postage
Required
BROAGDCAST enGineerinG
P.O. Box 21502
El Paso, Texas 79998
Atin: Engineers Tech Data Dept.
6 cents
Postage
Required
BROADCAST enGineerinG
P.O. Box 21502
El Paso, Texas 79998
Attn: Engineers Tech Data Dept.
6 cents
Postage
Required

BROADCAST enGineeRriNG

1014 Wyandotte Street
Kansas City, Missouri 64105

Attn: Evelyn Rogers

www.americanradiohistorv.com
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expands easily...
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because of our connections.

= Mechanical layout allows for easy cabling,
easy timing.

m Provides up to 30 inputs— without combiners.
a Minimum degradation—what goes in

comes out.

m Economical, whetherit's a 12X4 or 120X 400.

For complete details and technical
specifications write or call.

‘. m A GEOTEL COMPANY

Amityville, New York 11701 (51 6) 541-3600

REGIONAL OFFICES

Chicago, lIl. (312) 627-6026 Chattanooga, Tenn. (615) 886-3032
Houston, Tex. (713) 946-5796  Santa Ana, Calif. (714) 540-6756

W Gitle Number 2 on. Resder Reply Card
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A production console’for $312 !

Eureka! A complete remote and studio produclion console for a fraction
of what you'd expect to pay for a console with comparable features and
performance! Simply purchase a new Shure M675 Broadcast Master and
the extremely popular Shure M67 Professional Microphone Mixer. By com-
bining these two units*, you get inputs to handle microphones, turntables,
phone lines and tape machines — with cuing provision on line and mag-
netic phono inputs. Result? A versalile low-noise, low-distortion broadcast =
production console for in-studio, remote, and standby assignments; a
complete CATV console; a studio production console. All for $312! For
complete technical data, write:

Shure Brothers Inc., g! _ E
222 Hartrey Ave., Evanston, lll. 60204. Y | SHURE ‘

*Each model is also available separately: M67 — $162 net; M675 — $150 net.
Clrcle Number 3 on Reader Reply Card

n
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