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by Alan Carter

Washington DC Efforts by utility com-
panies to encourage commercial and
residential use of energy efficient
fluorescent light bulbs, which can pro-
duce radio frequency interference (RFI)
of AM reception, may cause the FCC to
re-examine its lighting device standards.

DAT and

by John Gatski

Las Vegas NV Besides headline-
stealing car CD and DAT players, other
products such as digital processor
receivers, recordable CDs and anti-
tape copying DAT recorder prototypes
were previewed at the Winter Con-
sumer Electronics Show.

Buyers flocked to the car receiver
company displays to look over the
DAT decks and the CD shuttle systems
that allow multi-play and easy removal
of the units to prevent theft.

But other hot products on display
during the January show which also
garnered a lot of attention include ad-
vanced diversity style reception,
programmable station finders and bet-
ter tuners.

A frequent topic of conversation
piece was the Technics CQ-ID90
tuner/deck with ID Logic, a technol-
ogy that allows the tuner to automati-
cally select a programmed format sta-
tion while driving anywhere in the
US.

The driver simply has to push one
of the six format buttons (classical,

Hot at Winter CES
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The RF lamps were the subject of an
extensive proceeding from 1983 to 1987
that ended in no change to FCC stan-
dards, much to the frustration of some
broadcasters. But several broadcast en-
gineers with key AM station groups said
new campaigns promoting fluorescent
bulbs may warrant a renewed investiga-
tion.

| The Winter CES featured the
latest in high-tech wizardry.

CDs Are

C&W, rock, jazz, easy listening and
talk) in any area, according to Technics
and the radio will digitally list the sta-
tions in that area which offer the
selected format.

The technology is based on a 2-
megabit ROM and microprocessor that
contains all US AM and FM stations
over 1 kW, which amounts to 4500 AM
and 4900 FM stations.

Advanced diversity

Another interesting bit of technol-
ogy was the Blaupunkt Auto Direc-
tional Antenna, which operates simi-
lar to diversity reception via four an-
tennas electronically configured in a
“phase array” within the bumpers.

“The antenna goes several steps be-
yond diversity,” said Blaupunkt Pub-
lic Relations Spokesman Gordon Sell.

The Auto Directional Antenna pro-
vides up to 6-8 dB of directional gain
in the direction of the stronger station
signal while blocking out weaker sig-
nals that cause interference and mul-
tipath, according to Sell.

Blaupunkt also demonstrated its

(continued on poage 11)

Susquehanna Radio Corp. Engineer-
ing VP Charlie Morgan said that before
the bulbs are used widespread, there
should be further studies into RFI. “The
key is if we have a number of them in
a home, we have trouble.”

New push for RF lights

The extent of the use of the energy ef-
ficient lamps was underscored in an
ABC World News Tonight with Peter Jen-
nings report focusing on Massachusetts
Electric. As part of the overall energy
conservation program, the utility com-
pany will install the bulbs free of charge.
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RF Bulb Effort May Hurt AM

A similar program for commercial
users is underway by Potomac Electric
Power Co. in the Maryland suburbs of
Washington DC.

The program in use by Massachusetts
Electric also is in place at its sister utility
companies, Narragansett Electric and
Granite State Electric. The customer base
affected is 1.3 million in Massachusetts,
Rhode Island and New Hampshire.

A spokesman for New England Power
Service Co., parent company of Mas-
sachusetts, Narragansett and Granite
State utilities, said any products used

{continued on page 10)

FCC Faces High Court

by Charles Taylor

Washington DC The Supreme Court
will hear two cases this spring that will
examine the constitutionality of FCC
policies giving preference to minority-
owned businesses seeking broadcast
licenses.

State and local government guidelines
already have been established, after the
court ruled last January that the Consti-
tution limits the adoption of programs
giving preference to minority-and
women-owned businesses in govern-
ment programs.

But federal guidelines remain cloudy
and when the cases come to the high
court, probably in April, decisions made
regarding FCC minority policies likely
will set national precedence for other
agencies as well.

No occasion for federal view -~
”So far the courts have had occasion
to look at what state and local govern-
mental bodies can do, but it has not had
occasion to look at how far the federal
government can go with what we'll re-
fer to as race-based governmental
{continued on page 3)
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FCC Extends STL July Deadline

by John Gatski

Washington DC Bowing to
pressure from engineers con-
cerned about the approaching
STL type notification deadline,
the FCC has decided to ex-
tended the deadline three
years, from 1 July 1990 to 1
July 1993.

Although the FCC staff indi-
cated last fall it would not ex-
tend the deadline, Mass Me-
dia Chief Roy Stewart said in
a Commission announcement

issued 18 January that subse-
quent information provided by
the Society of Broadcast En-
gineers (SBE), National Public
Radio (NPR) and broadcasters’
letters prompted the change.

NPR told the Commission
that 70% of public stations use
STLs with many using two—
one as a back-up.

According to the FCC, NPR
estimated that it would cost
each station $4573 to bring STLs
into compliance, a burden that
may be impossible by 1 July.

Stewart said the Commission
also has received numerous let-
ters from broadcasters support-
ing an extension or permanent
“grandfathering” for STLs
made before 1985.

In 1985 the Commission
decided to require STLs to
meet the type notification
specification within five years
because of an anticipated
crowding in the 944-952 MHz
band.

Stewart noted that an exten-
sion was granted, in part, be-

cause the expected congestion
was overestimated. He also
noted that stations have only

concern over the deadline is
“due to their lack of planning,”
he said in the announcement.

. . .extension was granted, in
part, because the expected
congestion was overestimated.

recently begun evaluating the
costs of type notifying STLs.
Much of the broadcasters’
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We have re-invented cabinet technology

Naturally, with all of Wheatstone's exper-

lence at building and interfacing consoles. it
wis inevitable that we would take on the
design and manufacture of suitable furniture
for our audio installations.  First we listened
to engineers and their requests. then we went
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ment over previous design
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cquipment cabinet~ with fully interchangeable
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The deadline extension
comes despite STL manufac-
turers’ efforts to test and type
notify some older models that
meet the FCC specifications
and offer upgrades for those
that do not in order to meet
the original 1990 deadline.

In addition, STLs manufact-
ured after the FCC’s 1985 Re-
port and Order do meet type
notification deadlines.

The Commission empha-
sized that the extension
“should not be interpreted as
modifying our intent to require
licensees to use more
spectrum-efficient bandwidths
in congested areas where there
is a need to accommodate new
STLs”

The Commission also noted
that “we wish to emphasize
that while we will grant the
requested delay, all existing
STL/ICR equipment must com-
ply with the current technical
standards and must be noti-
fied by July 1, 1993 if it is in-
tended to be used after that
date”

For information from the
FCC, contact Jim McNally at
202-632-9660.
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Court Eyes FCC Minority Policies

(continued from page 1)

policies,” said Harry Cole, a partner with
Bechter & Cole in Washington, which
will represent one of the involved par-
ties in court.

“The review of the two cases will give
the court the opportunity to consider
the question and issue at least some
general guidelines that would be ap-
plicable to the FCC, all other federal
agencies and ultimately, the Congress,”
he said.

Specifically, the Supreme Court will
examine Commission policies that allow
distress sales of broadcast licenses to
minority-owned companies and those
that give preference to minority-and
women-owned companies in compara-
tive hearings for new licenses.

Distress sale unconstitutional

The first case to be judged by the high
court was ruled upon last April by a
Washington federal appeals court and
judged the FCC’s distress sale policy un-
constitutional.

The decision was based on the FCC's
initial award of a license in a distress
sale to Astroline Communications, a
partnership controlled by minority in-
terest Richard Ramirez. The appeals
court ruled, however, that the license
should go to computer consultant Alan
Shurberg, who had been trying to get
a TV license in Hartford, CN since

1982.

Astroline, in turn, appealed to the
Supreme Court.

The second case upheld the constitu-
tionality of an FCC policy giving
minority and women applicants some
preference in awarding new licenses.

In an appeal ruling, a broadcast
license in Orlando, FL. was awarded
to the Hispanic-owned Rainbow Broad-
casting Co.

before the court—comparative prefer-
ences and distress sales,” Cole said.
"If you urop back and look at it not just
from the narrower FCC perspective but
from the overall perspective of Constitu-
tional law, what the Supreme Court has
done in recent years in looking at affirm-
ative action as reverse discrimination has
narrowed considerably regarding what
governmental bodies can do,” he added.
However, James Winston, executive

’’The bottom line is that there is a
reasonable and likely potential that the
court is going to throw out the
Commission’s policies. . .””

Metro Broadcasting, a competitor, ap-
pealed the decision with the Supreme
Court.

Renounce minority favoritism

Cole, who represents Shurberg Broad-
casting in the first case, believes the court
will lean toward reforming policies that
renounce favoritism toward minorities
and women.

“"The bottom line is that there is a
reasonable and likely potential that the
court is going to throw out the Commis-
sion’s policies, at least the two that are

1990.
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director and general counsel of the Na-
tional Association of Black-Owned
Broadcasters (NABOB), said he does not
expect the Supreme Court to rule against
both minority issues, nor does he think
the cases will result in drastic changes
for minorities dealing with the FCC.
“It may not be good news, but we
don't expect it to be devastating,” he
said. “This won't close the door on

minority preferences; it could just nar- -

The perfect
cart

machines
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row it,” Winston said.

He added that if the court were to rule
distress ownership unconstitutional, it
will not have that much effect, noting
there have been only four such cases in
the last nine years. Ruling against the
comparative hearing preference would
be more serious, he said, although he ex-
pects the policy to stand true.

The FCC and the Justice Department
both have filed comments with the Su-
preme Court urging it to turn down the
appeals. The organizations said that the
court did not need to explore the issue
because Congress is scheduled to recon-
sider Commission policies later this year
when it passes its appropriations bills.

A ruling is expected in late spring.

In a related matter, the Supreme Court
rejected a request to reconsider the
FCC’s Fairness Doctrine, which was
eradicated in 1987. A New York peace ad-
vocacy group claimed it deserved equal
time to contest advertisements in favor
of a nuclear power plant.

NAB and the Reporters Committee for
Freedom of the Press opposed the re-
quest to reinstate the doctrine.

For information on the minority
preference cases before the Supreme
Court, contact Harry Cole at 202-833-
4190 or NABOB at 202-463-8970.

STEREO RECORD/PLAYBACK $4295°°

With phase error, tape spec fluctuations and harried DJs,
a cart machine’s working environment is far from perfect,
That’s why you need Phase Trak 90: There’s never been
a beftter cart machine for the real world of radio.

® Continuous non-encoded phase correction circuitry®
actually cleans up carts that sound dull on ordinary
machines—no re-recording necessary.

B Automatic Tape Analysis system with Learn Mode
gets the best performance from every tape formulation.

@ Lockout functions eliminate on-air mistakes like yank -
ing a cart before it's cued or forgefting to remove

it after it's played.

® Robust, fully modular plug-in construction takes every-

thing a DJ can dish out.

Phase Trak 90. Quite simply, the best cart machine ever
made. Call Bob Arnold at (217) 224-9600, or ask your
Broadcast Electronics distributor for complete information

* Patent Pending

** FO.B. Quincy, IL: Exclusive of sales or use tax

E BROADCAST

ELECTRONICS INC

4100 North 24th Street « P.O. Box 3606 ¢ Quincy, IL 62305
Tel: (217) 224-9600 e Fax: (217) 224-9607 e Tix: 250142

Circle 45 On Reader Service Card



4 Radio World

February 7, 1990

DAT in Las Vegas: Play It Again

by Judith Gross

Falls Church VA s this the year that
DAT finally lives up to its hype?

Out at the winter CES in Las Vegas—
city of sin—there was evidence that it is

those who hyped CDs and ended up
carting the music anyway. ‘Course a lot
of those folks were using the el-cheapo
brand of consumer CD players.

But one thing’s for certain (as | said last
time): carts keep on hanging in there.

on its way, once the anti-copy legislation
gets through Congress.

Meanwhile, the recordable CD is fi-
nally a reality, at least it was shown at

the show. So now the debate is, will
DAT ever get its chance to capture a
fair share of the pro and consumer mar-
ket?

[ know a lot of stations who said they’d
wait for the recordable CDs. But logic
seems to tell ya that if there’s room in the
world of audio for vinyl and analog tape,
there ought to be a place for DAT.

OK, maybe not the primary source,
but two hours on a tape is a lot of listen-
ing/play time.

Meanwhile [ hear some stations which
went all DAT are mixing media more
and more these days. Then there are

Two Transmitter Sites?
Lee Waller says “no problem” with Burk

Out on the cart sales front, comes a bit
of news from Broadcast Supply West.
Seems the company has discontinued its
cart reloading service.

Tim Schwieger, VP of marketing, says
the process is a precision one, and it got
tougher and tougher to find that labor
force who could do a good job and keep
the cost low. But he says new cartridge
sales are booming. Stay tuned, we'll give

you more details next issue.

Also at the winter show, by the by, was
that nifty personal Walkman-styled ra-
dio from Sangean that has both FM ste-
reo and (drum roll please) AM stereo.
Yes.

Told you several columns back about
it, after I saw it at the SBE national con-
vention. Well, Steve Kravitz’s company,
Rradco (two Rs) is handling them for the
broadcast market. You'll finally be able
to hear your AM station in stereo, and
it sounds good. Also it won't cost you an
arm and a leg.

Hey, even over at the NAB they pro-
cured a couple of these models, and
that’s even with their own “ultimate” ra-
dio sitting there in the lab. So, if you're
interested in getting one of these AM
and FM stereo models from Steve, call
him at 708-576-0554.

And look at that, they went and
changed the area code for the Chicago
suburbs to 708 and nobody told me!

And speaking of the CES, it wasn't all
work (it never is in Las Vegas). Over at
the newly-opened Mirage, some furry
felines frolicked in a sumptuous pool.
Yes, they're tigers. And yes, they’re the
rare white variety. So if you'd rather view
the wildlife than gamble ... but then

Sir Battison and Sir Hallinan

again, the NAB spring show is in Atlanta
this year. (Gee, maybe we can persuade
the Peachtree folks to bring in the big
game and the one-armed bandits.
Hmmmm.)

Also speaking of the SBE, there was
quite a turnout for an elegant luncheon
in DC in mid-January. The occasion was
two-fold. One: the SBE board was hav-
ing its January meeting. And two: an

AM stereo is ready for you!

award was given to my old buddy from
Binghamton, Charlie Hallinan.

Charlie was the one who started the
whole SBE thing, with Chapter #1 in the
little upstate town I used to call home.
He was the “retired” CE of WKOP, the
country station (it’s now all oldies with
different calls). I use the term “retired”
loosely, because CEs came and went
while I was at WKOP, but Charlie was
always around to bail the station out in
a crisis.

Anyway, the SBE’s gentlemanly John
Battison gave Charlie the much-
deserved honor.

As we all know, long-time CEs never
retire, they just become consultants.
Where would we be without them?

Heard a juicy tidbit? Spill your guts to
Earwaves by faxing |G at 703-998-2966,
writing to PO Box 1214, Falls Church VA
22041, or calling 703-998-7600. Who knows,
you could win a coveted RW mug.

WBPM dclivers CHR programming 24
hours a day to Kingston, New York and the
greater Hudson valley. Chict Engincer Lee
Waller knows what it takes to keep the sig-
nal on the air all the time.

Their commitment to rehiability starts with
two transmitter sites, both controlled by
onc Burk Technology ARC-16 Remote
Control System.

RBURK

TECHNOLOGY

“My favorite feature,” says Lee, “is the
ability to operate any function at any site
from anvwhere in the svstem. I do my
routine maintenance at the auxiliary site,
then drive to the main site, switching be-
tween sites without having to bother the
jock.”

A rchiable remote control system s a must
tor WBPM. A trip to the transmitter means
a grucling mountain climb, four-whecling
along a creek bed to the top.

Lee’s ARC-16 might save him a few trips.
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ARC-16 Remote Control System

You don’t have to have two sites to take ad-
vantage of the convenience and rehiability of
a Burk Technology Remote Control. Our
systems are backed by a 2-year warranty and
the best service in the industry.

Want to know more about how Lee solved
his problem? Call us TOLL FREE at

1-800 255-8090.

Burk Technology, Inc.
7 Lomar Drive
Pepperell, MA 01463
(508) 433-8877
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If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers’ Forum
(Radio World, Box 1214, Falls Church VA 22041 or MCI Mailbox #302-7776). All letters received be-
come the property of Radio World, to be used at our discretion and as space permits.

More help for AM

Dear RW:

In light of the announced FCC spe-
cial hearing about the problems of AM
and consideration of solutions, I'd like
to “throw my hat in the ring” and pro-
pose a few solutions of my own.

1. Bring back the three year rule.
Since this was eliminated, profiteering
has become the byword of broadcast-
ing. AMs in this day and age simply
cannot generate the kinds of profits
necessary to service huge debt without
simulcasting or automating. This has
led to a drastic cutback in services
offered on the AM band and a lower-
ing of quality programming all around
as costs are cut in news and program-
ming areas.

2. Eliminate simulcasting. How in the
world is a community served by hav-
ing the same station on the AM and
FM band? Either program the station
independently, or sign it off. Through
simulcasting the AM is nothing more
than an ad for the FM band and pro-
vides no unique reason to listen. If the
station cannot stand on its own, elimi-
nate it!

3. Clean up the AM band. As sta-
tions go dark or go bankrupt, elimi-
nate the frequency from the market for-
ever. This will help “clear the air” and
get the band a reprieve from clutter.
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Again, if the station cannot make a go
of it, get rid of it. If someone has a
way to save it, let them do it only if
they can show an actual need for the
station in the market.

4.Require all receivers to be stereo on
both bands. This is something I pro-
posed before the Commission panel
some years back in Dallas at the Radio
Convention. Waiting for the market to
demand it is ridiculous. Remember,
consumers have stereo on FM already.
They don't need it on AM and will not
pay extra to get it. Let the manufac-
turers decide which system they will
incorporate into their units.

These suggestions will not immedi-
ately solve AMs problems. There is no
"quick fix”” However, with the im-
plementation of these four ideas, the
FCC can take a giant step in the right
direction. Add in the new anti-skywave
antenna designs and the NRSC 1 &
2 and AM can at least have a fighting
chance. Then the programmers can “do
their stuff” and get the listeners to at

least consider an alternative

band ... AM!

Keith Harris, Programming Manager
WASK-AM

Lafayette, IN
No band-jamming

Dear RW:

In reference to a letter in your Readers
Forum of 13 December, I wish to com-
ment. There was a complaint about the
700 mile protected status for clear chan-
nel AM stations with the author be-
lieving that low-powered stations
should be able to operate within the
radius.

I have been employed in the AM
broadcasting industry for over a dozen
years. During that time, I have noted
the AM regional channels each year
coming closer to resembling Class IV
“graveyard channels” as the years roll
on. Not everyone is able to live in an
AM radio multi-service market, because
of directional arrays and legal inter-
ference.

AM radio has the good news, bad
news situation called skywave. To add
to the bedlam and distant listener’s jam-
ming, would be to allow low to medium
powered AM transmitters in a clear
channel AM station’s 700 mile radius.

The physics of AM broadcasting are
such that it takes a 20 dB co-channel
AM signal to capture a channel and
squelch another AM station. In the case
of FM broadcasting, it takes a 3 dB
co-channel FM signal to capture a chan-
nel and squelch another FM station.

Which is to say, much more damage
to listener reception is caused by co-
channel AM broadcasting, regardless
of power, thanks to nighttime skywave,
than would be caused in the FM band.
My solution to this problem would be
to have the daytime AM stations legal-
ized to have Class D type FM trans-
missions in the FM commercial band
for local listeners when possible.

I believe it to be self-destructive to
AM broadcasting for the service to con-

OPINION

The recent campaign by a number of regional utility companies to persuade
residents and businesses to use lights that emit RF is a disturbing one for
those concerned about the future of AM.

While it is understandable that these firms would want to benefit from the
energy-saving characteristics of these lightbulbs, the trend has developed with
little or no concern about the effects on AM radios.

In the past NAB and other industry groups have tried to get the FCC to
address the issue of manmade interference posed by these devices—but to
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no avail.

A Second
Look At
RF Lights

efit of both.

favorite AM station.

for AM signals is warranted.

Although the issue was raised in the recent en banc Commission meeting
on AM's problems, there is little hard data available on the extent of the prob-

Since the problem affects both stations and receivers, this is an issue where
broadcasters and consumer electronics companies can join together to the ben-

The EIA, the NAB and groups such as the NRSC can be the most effective
in gathering the evidence that would convince the FCC it's time to act.

At the very least, those concerned about AM could urge some sort of warn-
ing on the package for those who may not want to give up listening to their

At best, the data could be used to convince the FCC that greater protection
Acting swiftly and with strong facts to back up their concerns, the industry

should get the FCC to take another look at the problem and prevent this form
of RFI from becoming another nail in AM'’s coffin.

lem RF lights pose.

One study which was done
showed that when listeners ex-
perience such interference, they
rarely notify the station or the util-
ity, but simply switch to another
station or stop listening.

Data on how much of a threat RF
lights pose to the AM band are
needed, as well as reports as to how
widespread the trend is toward
promoting their use.

—RwW

tinue degenerating into mutual jam-
ming of fellow broadcasters. It is a na-
tional political problem when the jam-
ming comes from Cuba and Central
America.

I do not want to see our government
endorse more legalized US standard
broadcast band jamming as things are
now out of hand, in my opinion. Every-
body loses when the public is not
served.

R. D. Erickson
Free-lance Broadcast Technician
Shenandoah, 1A

Engineer shortage

Dear RW:

Articles have appeared recently in
RW and other publications about the
shortage of new talent entering the ra-
dio broadcast engineering field. These
articles indicated that the primary rea-
son for this shortage was the fact that
new technicians were entering other
fields such as manufacturing because
of a higher salary scale. While this may
be true there are several other reasons
for this shortage of broadcast engineers.

In the past, engineers entered the field
from two main areas, the military and
amateur radio. Today, neither of these
areas provide the training or experience
for broadcast engineering. The military
maintenance person is usually restricted
to changing cards while the new ama-
teur radio operator no longer builds or
repairs his equipment. Also, the techni-

_cal training schools are teaching digital

theory while ignoring analog. The
graduate student may be able to
troubleshoot a computer but would not
possess the knowledge to repair a 20
year old transmitter or console.

On the other side of the picture,
many stations are not utilizing the skills
and knowledge of older broadcast en-

gineers. While the stations all claim to
be Equal Opportunity Employers, they
will in fact discriminate against many
highly qualified applicants such as older
citizens. In my own case, I was passed
over for many engineering jobs when
the selecting officials found out that
I was 60 years old. They were no longer
interested in the fact that I had 40 years
of experience in telecommunications—
18 years of this experience was in
AM/FM/TV  engineering—and had
several college degrees. When I was
able to obtain reasons from the hiring
officials for my non-selection, I received
such answers as over-qualified (what-
ever that means), did not meet the
selection factors (none would tell me
what these factors were) or was not
qualified in digital maintenance (they
did not have any digital equipment).
In my opinion, they came up with
these reasons because it was not legal
to tell me that I was not hired because
of my age. | was fortunate to be hired
by a General Manager that made his
selection on the basis of qualifications
and not age.

In summary, I do not believe that
there would be a shortage of broadcast
engineers at many locations if manage-
ment would utilize the available talents.
In most communities there are one or
more semi-retired electronic technicians
that would be glad to perform station
maintenance. It appears to me that
most 30 year old General Managers or
Directors of Engineering believe that a
person over 40 is no longer useful;
however, there are many of us that
would rather work than end up in a
rocking chair. Any comments from hir-
ing officials and older broadcast en-
gineers on this matter?

Earl W. Hocker
KTAN/KFFN
Sierra Vista, AZ
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AM Tests ““Noise Free Radio’’

by Paul Rebmann

Tampa FL One local AM is ready to
begin broadcasting “Noise Free Radio”—
a system which uses FM on the AM
band.

WQYK-AM has applied to the FCC for

of Noise Free Radio. He presented NFR
in a paper and demonstration at the 1989
SBE convention. He also will conduct a
NFR demonstration at the February
meeting of the Michigan Association of
Broadcasters in Lansing.

For the WQYK tests, Yazell explained,

Figure 1.

FREQUENCY
MODULATED
OSCILLATOR

experimental authorization to begin
over-the-air testing of NFR which was
developed by retired professional en-
gineer George Yazell.

Yazell introduced NFR to the FCC for
consideration as part of the en banc hear-
ing on AM improvement last November.
He proposed the idea several years ago.

The advantages of NFR broadcasting,
Yazell maintained, include wider audio
frequency response and decreased inter-
ference due to the capture effect of FM
recetvers.

Test outline

WQYK technical operations director
Frank Berry plans to conduct tests for a
six-month period upon grant of the ex-
perimental authorization.

Specific tests, according to the appli-
cation, include study of the effects of
directional antenna signal nulls on nar-
rowband FM, how co-channel interfer-
ence affects the ability of a receiver to
capture and hold the FM signal, the im-
provement in the received signal-to-
noise ratio and the effects of amplitude
modulation on a frequency modulated
carrier at low operating frequencies.

Yazell has conducted closed-circuit
laboratory tests to prove the principles

the carrier will be frequency modulated
with a maximum deviation of 1 kHz. The
station will use a modulated oscillator
from an FM exciter.

The frequency will be set at 104.8 MH=z

ing in an 8.08 MHz signal with a devia-
tion of 8 kHz. Dividing by eight will re-
sult in the 1010 kHz carrier with a 1 kHz
maximum deviation. This will be con-
nected to the transmitter in the same
manner as the C-QUAM stereo signal.
The transmitter then will amplitude
modulate the signal normally.

The preliminary lab tests indicated that
at least 90% amplitude modulation
should be possible without degrading
the FM signal.

NFR reception

To receive the Noise Free Radio signal,
the front end of a standard AM receiver
is used with the IF filter tuned to 462.66
kHz, Yazell said. The IF signal is run
through a series of multipliers (Figure 2),
resulting in a signal at 34.7 MHz with a
maximum frequency deviation of 75
kHz. This is mixed with the output of
a 24 MHz oscillator and routed to the

Figure 2.
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and modulated with a maximum devia-
tion of 80 kHz (Figure 1). It will be mixed
with the output of a 24 MHz oscillator
and passed through an 80.8 MHz IF fil-
ter. (The frequency deviation still will be
80 kHz at this point.)

Then it will be divided by 10, result-

10.7 MHz IF filter of an FM receiver.
At this point the signal is now identi-
cal to the IF signal in a standard FM re-
ceiver and is demodulated as such.
Once the initial tests are made with a
mono signal, Yazell plans to add a ste-
reo generator and feed a composite sig-

Your Problem Solvers

Mike
Line
Phono
Mixing
Matching
Metering
Monitoring
Processing
Distribution
Rack Mounting

. ,. A

'
5 5

"4
e S

AUDIO TECHNOLOGIES, INC.
328 W. Maple Ave., Horsham, PA 19044 ¢ (215) 443-0330 ¢ FAX (215) 443-0394

Circle 61 On Reader Service Card

v

L] 4

nal into the modulated oscillator. This
will allow the receiver to decode the ste-
reo audio the same as from a stereo FM
station.

Due to the extremely small modulation
index, Yazell said, NFR should not ex-
ceed the requirements of the NRSC RF
mask. Berry plans to use a spectrum
analyzer during the tests to verify NRSC
compliance.

The closed-circuit tests indicated that
the FM component does not interfere
with normal AM reception unless the
deviation exceeds 2 kHz, Yazell said. Al-

(continued on page 20)
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Eight MMB Dockets Get the Axe

by Charles Taylor

Washington DC The FCC terminated
eight Mass Media dockets that it judged
out of date and irrelevant to current
Commission policy.

Each of the items was two or more
years old, some dating back to 1978 and
according to the Commission, “in
general, the passage of time and related
market changes rendered the records in
the proceedings stale and not sufficient

RKO Can Sell WAXY

by Charles Taylor

Fort Lauderdale FL In one of the last
RKO General proceedings before reso-
lution of the dissolved company, the
FCC approved a settlement agreement
that will allow the company to sell
WAXY-FM here for substantially less
than fair market value.

Under the agreement, RKO would re-
ceive 60% of the proceeds from the sale.

Included in the settlement are dis-
missal of RKO’s renewal application for
WAXY-FM; dismissal of mutually exclu-
sive applications of Adwave Co., COZ-
ZIN Communications Corp., and
Laudersea Broadcasting Co.; the grant-
ing of South Jersey Radio’s mutually ex-
clusive application for the station; and
the assigning of WAXY-FM’s license from
South Jersey to GRADH-105 Inc., which
currently is a subsidiary of RKO.

GRADH-105 will be acquired by Ac-
kerley Radio of Florida Inc., as part of the
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used broadcast equipment
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transaction. In turn, Ackerley will ac-
quire the physical and other assets of
WAXY-FM.

Under terms of the agreement, Acker-
ley would pay RKO $12.6 million and
would pay $8.4 million to the other ap-
plicants and their principals.

The Commission also approved a settle-
ment for RKO on WHBQ-TV in Memphis,
TN. RKO will receive 65% of the proceeds
of the station’s sale to Adams TV of Mem-
phis Inc. Under the agreement, Adams
would pay RKO $25,350,000 and would
pay $13,649,999 to seven other applicants
and their principals.

The two settlements move toward
resolving 24 years of "protracted and
highly complex litigation” involving 14
broadcast stations and 70 competing ap-
plications, according to the FCC. Re-
maining is a settlement for KFRC-AM in
San Francisco.

For information, contact the FCC at
202-632-5050.
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for further action.”

The termination of the proceedings,
which also included five Common Car-
rier items, one Private Radio proceeding
and one General proceeding, resulted
from a comprehensive review of pend-
ing rule making and policy items in-
itiated by Chairman Al Sikes in the fall.

“The public has a right to timely action
on proposed changes in our rules and
policies,” Sikes commented in a press re-
lease. "If the Commission is unable to

’’The public has a
right to timely action
on proposed changes
in our rules and
policies. . .”’

act in a timely fashion on the basis of the
record before it, the proceeding should
be terminated so that public uncertainty
is eliminated.”

Sikes added that the action taken puts
the Commission in a position to act more
efficiently in the future.

Items terminated relevant to radio in-
cluded MM docket 78-165, Amendment

of the Commission’s Multiple Owner-
ship Rules to Include Educational FM
and TV Stations and MM docket 78-164,
Amendment of the Commission’s Rules
Governing the Eligibility for Noncom-
mercial Educational FM and TV Broad-
cast Station Licensees.

Also, the FCC terminated two items
relating to minority preference stances
that are scheduled for review by the Su-
preme Court in the spring: MM docket
85-192 to re-examine the “single majority
stockholder” and "minority incentive”
provisions of Section 73.3555 of the Com-
mission’s Rules and Regulations; and
MM docket 85-299 regarding the distress
sale policy of broadcast licensees.

Also terminated were MM docket 80-
757 to amend rules concerning automa-
tion of the use of measurement data for
AM stations; MM docket 83-403 granting
comparative preferences within
metropolitan areas; and MM docket 81-705
to eliminate the requirement that licensees
retain letters received from the public.

The Commission also deleted from
pending action a General Item prompted
by the NAB in 1986. The item proposed
to preempt broadcasters from strict state
and local guidelines limiting the con-
struction of broadcast towers because of
alleged RF radiation.

Second 3M

Huntsville AL Pesa Electronica an-
nounced it has acquired the 3M au-
dio/video routing switcher and charac-
ter generator product groups and as-
sociated advanced technology products
presently in development.

This announcement comes as 3M rev-
ealed the sale of the ITC cart division to
Canadian entrepreneur Donald William
Carle.

The audio/video sale effective 1 Janu-
ary includes personnel and facilities in

varian®

continental electronics division

Asset Sold

Huntsville.

Pesa manufactures character genera-
tors, video signal monitoring and digi-
tal test generators, intercom systems,
color monitors and RF transmission
products.

Pesa, a member of the Amper telecom-
munications group, is described as a fast-
growing Spanish electronics company
with headquarters, engineering and
manufacturing facilities in Madrid,
Spain.
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RF Lighting an Ongoing Concern

(continued from page 1)

cause a maximum of 20% total harmonic
distortion. He and other lighting
representatives maintained the ballast
should be of concern.

Energy efficiency programs are nation-
wide with 15 million households par-
ticipating, according to Joe Vandenberg,
director, technical service for the Edi-
son Electric Institute, an association of
utility companies. Figures, however,
were not available on the number of
programs involving light bulb replace-
ment.

Vandenberg admitted that local utility
companies probably are not aware of the
effects on AM radio from RF emissions.

He said he has trouble with AM recep-

The bulbs cause splatter, not just on
a single frequency, and the effect is more
prevalent on the lower end of the spec-
trum, Morgan explained.

“It's something that broadcasters
should look into and follow up,” said
NewCity Communications Engineering
VP John Marino. "I think it should be a
concern.”

Potential quality problems?

Current mass production of the bulbs
may not produce the same emission
readings as the bulbs first tested, Mar-
ino suggested. The failure rate of the
bulbs also is at question, he said.

"I can see a big problem if the quality
isn’t there,” Marino said.

’’There is a small but persistent reminder to
the Commission that some man-made
interference needs to be examined.””

tion in his home, where there is a mix-
ture of traditional and energy efficient
light bulbs. “I've just about given up on
AM (at home),” he said. He was listen-
ing to all-business AM station at his of-
fice when interviewed.

References to RFI are few—if at all— in
literature on energy efficient lighting. But
what there is minimizes any effect.

ABC Radio Engineering VP Al Resnick
said the FCC should consider re-
examining RF light emissions under the
total scope of man-made interference.
He noted several references to concerns
with man-made interference during the
en banc hearing on AM improvements.

“I think the Commission is going to ex-
amine this,” he said. ”I think the Com-

CRL SPOTLIGHT

Upgrading Your

FM Processing?

The CRL FMIG audio processing system is the perfect answer for
those of you with a small budget, but a large budget need for FM
processing. With the FMIG you get the market's cleanest limiter the
SMP-850, followed by the SG-800A digitally synthesized stereo
generator. The SMP-850 features a powerful input compressor,
followed by our exclusive variable transfer function pre-emphasis
limiter. Image widening stereo sound field enhance circuitry Is
standard equipment. The SG-800A’s digital pulse amplitude modu-
lator produces a flawless baseband stereo signal. Find out what the
FMIG can do for you. We have a two week trial program available.

Call or write us for details.

SYSTEMS

CRL Systems

2522 \West Geneva Drive
Tempe, Arizona 85282 US.A.
{800} 535-7648 (602} 438-0888
TELEX: 350464

Circle 42 On Reader Service Card

mission has to examine this.

"There is a small but persistent
reminder to the Commission that some
man-made interference needs to be ex-
amined.”

FCC follow-up

The FCC proceeding conducted under
docket GEN 83-806 concluded that ex-
isting regulations were adequate to pro-
tect authorized telecommunications
services, even highly susceptible ones,
such as AM and amateur radio.

The FCC, however, noted that the

agency intended to monitor develop-
ment of RF lighting technology and,
to the greatest extent possible, assist
the industry to study further the
interference potential of RF lighting
devices as well as the susceptibility of
receivers.

Broadcasters, at that time, disagreed
with the Commission’s stance and called
for stricter regulations for RFI emission.
The Commission studied conduction
limits below the current 30 MHz and
radiation limits above 30 MHz.

FCC Technical Services Chief Richard
Engleman said the Commission would
re-evaluate the standards if there were
evidence to prove the lighting causes in-
terference. But he said no such informa-
tion exists at this time.

Sony, Tek

Japanese Firm May End
Up with Both Dubner
And Grass Valley

Beaverton OR Any indication that
Sony, which has a strong brand name
recognition in professional broadcast
equipment, is considering a move that
could strengthen its position causes the
industry to take notice.

Sony Corp. and Tektronix Inc. ac-
knowledged in January they are
negotiating a deal through which, ac-
cording to one scenario, Sony could ac-
quire Tek subsidiaries The Grass Valley
Group (GVG) and Dubner Computer
Systems Inc.

For its part, Tektronix wants full
control—or an additional percentage—
of Sony/Tektronix, a joint venture be-
tween the two companies established in
1964 for manufacture, sales and service
of Tektronix product in Japan.

Short on specifics

Tektronix disclosed the negotiations
in a brief statement 4 January. Tektro-
nix spokesman Fletcher Chamberlin
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Negotiate

said he could not assess the stages of
the talks that had been ongoing for “a
number of months” He continued,
"We don’'t know the timing. We don't
have a trade. We don’t have an agree-
ment.”

Subsequently, Sony Corp. of America’s
Public Affairs Director Stephen Burke is-
sued a statement: “In response to Tek-
tronix’s interest in enhancing its business
activities in the Japanese market, Sony
and Tektronix have begun discussions to
explore possible changes to the business
relationship between the two compa-
nies.”

While Burke said he could comment
no further, Tektronix’s Chamberlin
described any transaction between Sony
and Tektronix as a “natural evolution” of
current business arrangements. In addi-
tion to the Sony/Tektronix connection,
Sony has distributed GVG products
worldwide, but mainly in Asia, for six
years.

An eye toward Japan

Tektronix wants a larger part of the Jap-
anese market, Chamberlin said, which
is the largest market outside the US. An-
nual sales for Sony/Tektronix are $200
million, he said.

In addition to a possible trade, Cham-
berlin said a transaction could involve a
cash payment or an exchange of other
assets.

GVG competitor Ampex did not re-
spond to the announcement. But Mar-
keting, Sales & Service PR Manager
Dave Detmers noted that GVG would
continue to be a competitor, whether
owned by Tektronix or Sony. Sony and
Ampex currently have a cooperative
product development and reciprocal
manufacturing agreement.

At Utah Scientific, Dave Spindle said
the company is “disappointed” that Tek-
tronix would sell an American-owned
company to the Japanese. He also said
such a transaction would make Sony a
”100% supplier”
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Audio Heats Up at Winter CES

(continued from page 1)

TravelPilot CD-ROM-based navigational
system that shows the relative position of
the car via an on-board electronic map.

On the FMX front

The FM stereo-enhancing FMX tech-
nology did not have any new companies
on-board at CES. However, parent com-
pany Broadcast Technology Partners re-
mains optimistic.

JVC and Alpine are currently the only
companies offering the technology that
underwent controversial scrutiny last
year by Bose Corp. President and MIT

Jve
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——
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JVC’s Hank Simon (left) and BTP’s Lou
Raymo with FMX receiver.

professor Amar Bose.

JVC sales representatives said the com-
pany is offering FMX in its updated ver-
sion of the KS-RX 5500 tuner/tape deck,
now called the KS-RG9.

Alpine now offers FMX on its 5953 CD
shuttle/tuner control module and 1390
tuner module.

BTP said increased promotion of FMX

by the company is paying off with re-
newed interest by broadcasters and re-
ceiver companies.

"We've gotten much more aggressive
with our marketing,” BTP Broadcasting
Industry Relations Director Lou Raymo
said. "I just see a stronger interest.”

He said Samsung has joined Sprague

Judging by the displays
at CES, companies do
not appear to have
high hopes for AM
stereo. . .

Semiconductor and Sanyo as companies
producing the FMX decoder chip.
Since summer, BTP has been sending
out a newsletter to broadcasters and re-
ceiver manufacturers, informing them
about FMX product development.
Despite the optimism, several receiver
companies that expressed interest last
year have put their FMX plans on hold.
Proton Sales Representative Larry
Waterman said his company has not yet
decided if it will introduce any FMX-
equipped receivers.
“It’s still a possibility with us,” he said.
“I do like it.”

Aphex exciter EQ

Waterman expressed more confidence
in Proton’s new equalizer, CQ-273, which
is equipped with an Aphex aural exciter

Figure 1.
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Judging by the displays at CES, com-
panies do not appear to have high hopes
for AM stereo either.

“It's popular in South America, but it's
dying in the US,” a Philips car receiver
sales representative said.

Proton’s Waterman said there is little

(continued on page 12)
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CES Offers Glimpse of Future

pected to be introduced in Congress
shortly requiring SCMS on all consumer
decks brought into the US.

Seny, JVC ard Technics were among
the companies that showed their SCMS-
equipped prototypes at the show.

If the digital recording world isn't

Yuden entered into a partnership with
Sony last year to produce limited runs
of special order CDs using the recorda-
ble CDs and Sony recorder.

A Taiyo Yuden spokesman said there
are no immediate plans to market
recordable CDs as a consumer product,
but some audio insiders believe it is only
a matter of time.

One last CD item of note. More
products are now showing up on the
market, claiming to preserve disc life

(continued from page 11)
demand for AM stereo. o

”If AM stereo was a big issue, our
dealers would be beating us up for it,”
he said.

One significant new product for AM
stereo did show up at CES, however.

It is called the world’s first AM ste-
reo/FM stereo portable radio, produced
by Sangean, a Korean company. The ra-
dio (model SR-66) features C-QUAM ste-
reo decoder, headphones and belt clip
for a suggested retail of $30 (call San-
gean, 818-288-1661).

The radio was demonstrated to broad-
casters at the SBE convention in Kansas
City in October.

DAT and disc

Prototype consumer DAT recorders with
the Serial Copy Management System
(SCMS) were in abundance at CES, but no

(Above) JVC unveils SCMS-equipped con-
sumer DAT

(Below) Technic's Logic ‘‘constant format"
receiver

(Right) Recordable CDs: will they rival DAT?

definite release date was set by the compa-
nies. Industry insiders, however, said to ex-
pect them to hit the market by spring.
The SCMS anti-tape copying technol-
ogy was agreed to last year by recording
rights groups and manufacturers and is
thought to be DAT’s last chance to crack
the consumer niche. Legislation is ex-
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muddled enough, recordable CD talk
seemed to be louder than ever at CES.

Taiyo Yuden, the Japanese company
that produces “That’s” audio tape,
brought its recordable CDs for show
goers to hear.

The record-once CDs were demon-
strated on a special Sony recorder. Taiyo

F

and, yes, to even improve disc fidelity.

Finyl’s Impedance Matching Fluid was
one such product at CES. According to
the company, the fluid will improve ste-
reo image, transient response and de-
crease noise and harshness. It is dis-
tributed by Transparent Audio Market-
ing in Hollis, ME.
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powerful and cost effective hard disk
digital recording/editing system
available, starting under $6,500*—proof
that digital audio for radio doesn’t have
to be expensive.

No ad can tell you all that Dyaxis
will mean to production at your station.
So call us at 800-366-4900 for our
12-page Dyaxis color brochure and
read about your exciting future in
digital audio editing with Dyaxis.

Now, see what you hear. On Dyaxis.
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DAT Copy Bill Expected on Hill

Las Vegas NV A bill requiring all
consumer DAT players sold in the US
to have the Serial Copy Management
Systems (SCMS) anti-tape copying tech-
nology will be introduced during this
session of Congress, according to
comments made at the Winter Con-
sumer Electronics Show here 6-9 Janu-
ary.

IKep. Robert Kastenmeier (D-WI) said
the DAT bill could be introduced in its
now-written or modified form by Febru-
ary.
The bill, drafted by the Electronics In-
dustries Association (EIA) and audio ex-
perts, would stipulate that all DAT

Perfect complement
to a cellutar phone,
transforming the
sound to broadcast
quality. Provides con-
nections for micro-
phone, tape and
headphone. Compact
size. Battery-operated.
Full duplex operation.

recorders be equipped with SCMS.

SCMS is a Philips-developed technol-
ogy that allows a DAT player to digi-
tally copy from CDs and other digital
and analog sources. The technology,
however, imposes a limit on the num-
ber of copies that can be made from
the original copy.

Anti-piracy measure

The technology was developed as an
answer to DAT opponents who contend
that a proliferation of DAT pirated copies
could cost artists millions of dollars lost
in revenue.

Recording artist organizations and

manufacturers agreed to SCMS last
summer as a compromise. Proponents
believe the agreement could finally help

ful of litigation by recording artist
groups.

A healthy consumer market could also
mean lower prices for professional DAT
recorders and related products that are
used by radio stations and recording stu-
dios.

Supporters of the SCMS technology

The bill, drafted by the EIA and audio
experts, would stipulate that all DAT
recorders be equipped with SCMS.

DAT get its proverbial foot in the con-
sumer’s door, which has not happened
because manufacturers have been fear-

who pioneered the freque

The most sophisticated and easy-to-use frequency
extender available. This versatile 1, 2, or 3 line system .
automatically dials, levels and equalizes your line -

at the push of a button. Incorporates
Comrex unmatched noise reduction.

tender and have set the
broadcast quality teleph
sion for nearly 30 years

~ Comrex covers every re
bility—in radi(();ht i0
~ conferencing. X @

_ specified by networks and s
. - worldwide who u ¢

™ M e

Nlo

~ backs of Comrex ¢ :

=1 s

"R |

Yy 1

.

- AN AL

Users say it’s the “best hybrid we've eve
worked with." Provides reliable broadband
balance plus auto or manual answer, dual
cart start, adjustable ring count, caller mute
and more.

Picks up where the TH-1 Hybrid
leaves off. Combines alt of the
TH-1 features with transmit/
receive frequency extenders and
automatic caller leveling. Ideal
for use with the PLXmicro and
cellular phone for two-way, on-
air remotes.

PEwWe

Call or write for more information including a free demo tape. ‘VM“‘A

Comrex Corporation. 65 Nonset Path, Acton, MA 01720
1-800-237-1776 / (508) 263-1800 / FAN: (308) 635-0401

Circle 50 On Reader Service Card

were in force at the CES. The Home
Recording Rights Coalition (HRRC) had
its booth at the main exhibit area in the
Las Vegas Convention Center promoting
the DAT bill and “DAT Bill Yes” buttons
were being worn by proponents.

The HRRC also discounted efforts by
some music industry people to link the
DAT bill with a royalty tax on blank
tapes.

Audio writer and consultant Leonard
Feldman devoted a portion of his open-
ing day keynote speech to DAT.

Audio expert Leonard Feldman spoke about
DAT's future.

Feldman said that SCMS’s implemen-
tation and a law requiring it on all DAT
players eventually could help spur sales
of DAT and bring the prices down.

But he cautioned, "Of course, the
great DAT compromise was only an
agreement to recommend legislation and
it will only be effective if Congress
passes a bill that makes it mandatory for
all consumer DAT recorders to incor-
porate the SCMS systems.”

Legislating technology

Feldman warned, however, that legis-
lating a technology may also set a “dan-
gerous precedent”

DAT manufacturers, including Sony,
Technics and JVC, had prototype SCMS
consumer decks on display at CES but
were vague about exact market release
dates.

Feldman predicted that DAT decks
with SCMS would probably hit the mar-
ket during the first quarter of 1990.

Analog is not dead, according to Dolby
Laboratories, which brought its new
Dolby S technology to CES. Dolby S is
said to enable analog tape to rival DAT
in sound quality.
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Berlin Wall a arrier No More

by Dee McVicker

West Berlin WEST GERMANY  Chris-
tian Eckhardt of West Berlin’s SFB never
actually said he felt like he was talking
to a brick wall. But, of course he was.
That brick wall, felled by political pres-
sure in November, 1989, is what left his
radio show on the deaf ears of East Ber-
liners.

Not that they weren't listening; they
were. SFB, a community of West Ger-
man radio and television stations oper-
ating under the auspices of West Ger-
man government, never had a problem
penetrating The Wall into East Berlin.

Given its close proximity to the Iron
Curtain, SFB’s West Berlin broadcasts
were virtually immune to this political
barricade. Other forms of communica-
tion, however, were not as successful in
breaking the Berlin Wall's concrete bar-
rier.

As Eckhardt explained in his accom-
plished, European accent, “If you know
(that by calling) somebody in East Ber-
lin that (you've caused him) real prob-
lems; if you know things like this, you
cut the communications.”

O

But now, today, Eckhardt is being in-
undated by letters from his fans on the
other side of The Wall. A communication

that, up until recently, would have raised
the ire of East Berlin officials.

Exchange of programming

Robert Barett was a full-time engineer
at WTXF-TV and a part-time disc jockey
at WCZN-AM in Chester, PA, until re-
cent health problems brought him out of
the radio arena. He has raised the ire of
some of these statehood officials.

Barett and Eckhardt, both country mu-

A sentry of international flags decorates the
front of SFB radio-TV in West Berlin.

was always getting mail from East Ber-
lin,” said Barett, “long before The Wall
came down.”

On the show’s second anniversary in
June, Barett flew to West Germany to do
the show live. During his broadcast,
Barett greeted an East German country
music fan, addressing him by name over
the air. Not until later, when Barett
decided to pay a visit to East Berlin, did
he learn of the problems his broadcast
had caused his East German country
music fan.

Arrested for possession of Pepsi
After crossing The Wall into East Ber-
lin, and being arrested for possessing
two cans of Pepsi and then questioned
about his radio show on SFB, Barett was
told that the East German country mu-
sic fan had been arrested. "He was a
member of the Communist Party,” said
Barett, “and Party members are not sup-

sic enthusiasts, met some years ago
while Barett was visiting SFB. The two
began exchanging weekly radio pro-
grams, a novelty that has stretched
across the Berlin Wall on more than one
occasion.

Barett’s show, aired by SFB in ex-
change for Eckhardt’s show which was
aired by WCZN on Sundays, had devel-
oped a loyal listenership in Germany—
some of it behind the Iron Curtain. “I

posed to talk or fraternize with the peo-
ple from the West.”

Although the East German listener
and Barett were eventually released, the
experience was, as Barett put it, “har-
rowing.” And, there were other run-ins
because of the Berlin Wall, he said.

During his visit to West Germany last
February Barett applied for permission
to enter Brandenburg, East Germany. “I
had met three people from a country

music club who were living in Branden-
burg,” he explained. “I wanted to visit
them there, but they (the East German
government) wouldn’t give me permis-
sion to go there.” The unofficial reason,
claimed Barett, was that the East Ger-
man government did not want the me-
dia entering the city.

“Apparently,” he said, “they felt some-
thing was wrong with having the media
come into Brandenburg, which is not a
tourist city. Media people just didn’t go
there. They were suspicious of that” Af-
ter a political ballet with East German
officials that lasted months, Barett finally
was able to meet his fans in East Berlin.

Barett’s experiences, said Eckhardt, are
typical of the communication barrier that
once existed between East and West Ger-
many. Even Barett’s enthusiasm for
country music was frowned on by East
Germany’s government, which had bar-
ricaded all Western forms of art includ-
ing country.

“They (East German government)
showed the people a lot of (movies) from
Russia, Hungary, Czechoslovakia and
Poland,” explained Eckhardt. In contrast,
West Germany imported American mo-
vies and even began adopting the West’s
enthusiasm for commercials to finance
its media.

Prior to the dismantling of the Berlin
Wall on 9 November, 1989, according to
Eckhardt, “there was absolutely no com-
munication between stations in West
Berlin and stations in East Berlin.”

German Schlager

To understand the significance of what
has just taken place, Eckhardt in-
troduced a German word: "Schlager,” a
form of music that is similar in lyrics to
American country music—with similar
ties to culture and heritage.

When the wall was erected after World
War I, East Berlin was shut off from the
Western world, and later from its
Schlager music. Described by Eckhardt
as “laugh music,” Schlager was eventu-
ally reintroduced to East German
listeners, but its style had changed
drastically.

Reported Eckhardt, “They were not al-
lowed to play swing music, or Glen
Miller, things like that. Later on they
didn’t want to have Schlager either. And
they tried to do other things (with mu-
sic), but nothing worked out very well.
So in the ‘60s and 70s, they did their
own style of Schlager.”

Schlager is now an open curiosity be-
ing explored by Germans. But it is not
the only curiosity of two differing
dominions. For radio, there are the mat-
ters of production, recording and in
general how broadcasting is done on
both sides.

"Today,” said Eckhardt with the awe of
someone who hardly believes his own
words, “I had a visitor from an East Ber-
lin radio station and he came to my boss
to say, ‘let’s sit together and let’s talk
about how you do your programming
and things like that.”

Just a few months prior, this open line
of communication was unthinkable.
Even today it is hardly believable. At
times, Eckhardt is still at a loss for
words—even though his English is very
good. The falling of the Berlin Wall and

(continued on page 34)
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Doing Radio the Cowboy Way

by Henry Fennell

Nashville TN It begins with a har-
monic coyote howl, a rifle shot, a cattle
stampede and a bellow from announcer
Texas “Bix Bender”: “Riders’ Radio Thea-
ter is on the air” What follows is a 29-
minute blitz of western music, modern
satire, hokey melodrama and pure fun.

WPLN Productions in Nashville, Ten-
nessee delivered 52 episodes of the pro-
gram to public radio stations across the
country and to the entire continent of

Ranger Doug: Idol of American Youth

Australia. CE Carl Pedersen has been
given the highest award given by The
Corporation for Public Broadcasting for
technical achievement.

Riders in the Sky come calling as per-
formers who disdain the “Easy Way” for
the “Cowboy Way.” Pedersen approaches
the live to tape program in much the
same way. "1 want listeners to feel like
they are in the live audience,” Pedersen
explains. He tries to achieve this in-
timacy in ways that are slightly uncon-
ventional.

He shuns PA type microphones for
microphones that will deliver much bet-
ter recorded sound. Pedersen believes in
looking for “a fresh approach” when
faced with traditional challenges such as
the balance between house and recorded
sound. His ultimate aim is a “warm and

seamless sound.” “The mix,” he believes,
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“should be transparent” with each ele-
ment of sound complementing the
others.

Riders’ Radio Theater has gained great
favor from listeners for its unique style
and content. The program thrives on the
varied talents of the “Riders in the Sky.”
The three principals are Ranger Doug,
Too Slim and Woody Paul.

Doug plays rhythm guitar and
stretches his big western baritone voice
to produce amazing yodeling. Slim is the
bass man and Woody Paul has earned
his label of “King of the Cowboy Fid-
dlers.” At its best, the group meshes for
precise vocal harmonies.

Each member can also provide strong
lead vocals, and each has written origi-
nal western tunes to complement the
western standards they perform on the
show. Riders in the Sky are accompanied
by accordion player Joey Misculin, or
"Joey, The Cow Polka King.”

Mixing for effect

The music mix is the responsibility of
veteran Nashville studio engineer Tom
Knox. Knox works in tandem with Peder-
sen, who handles the sound effects and
audience microphones during taping.

Special consideration is given to
recording the tight harmonies which are
the musical trademark of Riders in the
Sky. Ranger Doug’s vocal mic is front
and center. He is flanked by Woody Paul
slightly left of center and Too Slim
slightly right of center. The left and right
vocal microphones are deliberately
placed closer to center than normal to
achieve a more satisfying, closer blend
of voices.

Reverb is panned hard left and right
and mixed back in through a high level
return with appropriate EQ. Knox feels
the hard left and right reverb helps
spread the stereo image without com-
promising the desired vocal blend.

Reverb parameters are adjusted to
match the performance hall’s reverb
characteristics and to boost the live feel
of the mix. Electro Voice 100 speakers are
used for control room monitoring and
mixing. "You just can’t get balances and
instrument placement right on head
phones,” Knox notes.

Model AW-20, _ |
holds 20 cartridges > =

Modet CD-40, > !
holds 40 discs

17 - 825 McBride Boulevard, New Westminster, B.C. V3L 5B5

Beyond the music, Riders in the Sky
deliver laughs in a fashion reminiscent
of the Smothers Brothers plus one, or
perhaps the Marx Brothers in chaps.
Listeners may be treated to plugs from

2

Riders in the Sky play live before an audience-

at WvXU.

imaginary sponsors such as “The Bio-
Feed Bag” or the "Bovine Psycho Re-
search Institute.” Each “Rider” can call
on a number of characters from within
to add comic punch to the proceedings.

Steve Arwood is announcer “Texas Bix
Bender: The voice that sold a million
baby chicks over border radio” Steve’s
work holds the program together much
in the style of the booth announcer from
the golden era of radio. Arwood is also
a principal writer for the show along
with Fred “Too Slim” Labour.

The floor sound effects man is “Big
Zeno Clinker,” known to his close fans
as musicologist and radio producer
Bruce Nemerov. Zeno serves up live ef-
fects from a collection of trinkets and
props, as well as the pre-recorded carted
effects prepared prior to the broadcast.
A second cart machine devoted to pre-

recorded sound effects is operated from
the booth.

Sound effects often come in rapid fire
succession. Everything from freeway to
casino sounds are carted for location am-
biance in the weekly melodrama. More
sudden dramatic or sequential effects
such as explosions, crashes and build-
ing or bridge collapses are also compiled
prior to taping and brought into play
from the second cart machine. The
Riders may also contribute to this mon-
tage. The engineer may mix sound ef-
fects from six separate sources simul-
taneously.

The diversity of the program and the
tension of its live performance present
an on-going challenge to Pederson and
his crew. To complicate matters, the
show has been taped with audiences in
six different locations in the past year.

Setting up gear

WPLN productions began at ground
zero with the show. The first task was to
outfit the company for these recordings.
Pedersen first chose to link two portable
Studer consoles for both sonic quality
and ease in moving between locations.
The Studer 169 with 10 inputs was
selected for sound effects mixing, while
a Studer 269 with 16 inputs was picked
for the music mix.

Two Studer 807 tape machines were
the original choices to tape Riders’ Radio
Theater. The second machine was em-
ployed for redundancy. The Studers are
run at 15 ips using Ampex 456 tape.

A Panasonic DAT recorder was put on
line in mid-season. Tape modulation
noise is down and the overall SNR on
tape has improved with the DAT ma-

(continued on poge 18)
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“Wild West”’ Radio

(continued from page 17)

chine, according to Pedersen. He noted
that the “DAT sounded surprisingly
close to what we heard on the console
program feed.”

The recording capacity of this set-up
has been pushed to the limit in the past
year. Riders’ Radio Theater has welcomed
single guests such as Bill Monroe, Suzy
Boggus and John Hartford, as well as

Too Stim: Man of a dozen friends

widely varied ensembles such as Asleep
at the Wheel, Wild Rose and The Nash-
ville Jug Band. The “Jug” has no set

number of members, but at least 20
players showed for the Riders’ Radio
Theater taping.

A 24-channel mic splitter was custom
built from Jensen transformers and is
used to isolate the house and broadcast
boards. A separate high level auxiliary
mix from the broadcast effects board is
fed to the house board through this split-
ter. The mix supplies recorded sound ef-
fects for the house and for the per-
formers.

A wide variety of mics are required for
the various aspects of the show. The
multi-purpose Electro Voice RE-20's were
selected by Pedersen for vocal applica-
tions for several reasons. He cites their
“very smooth low frequency response
both on and off axis.”

He also likes the “rugged dynamic”
nature of the microphones which
eliminates the need for phantom power
and its possible accompanying prob-
lems. The RE-20 was also put into un-
conventional duty to fatten the sound of
Ranger Doug’s rhythm guitar.

Low-cost miking gem

Pedersen believes he found a low cost
gem in experimenting with the miking
of the string bass used by Too Slim. The
Electro Voice ND-308 was mounted in a
piece of cut-foam in the bridge of the
bass and directed at a 45° angle toward
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Wefe Going Through.

The tremendous success of the
Tannoy PBM series of reference
monitors is by no means coinciden-
tal. Since the introduction of the
world renowned NFM-8 nearfield
monitor, much time and effort has
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of the mixing engineer and the ap-
plied requirements of “playback
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cellence in reference studio
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the best feature of all for last ““price
versus performance.’”

Professionol Products

the body of the instrument. This config-
uration helps to reduce sound leakage
from the performer monitors and sound
wash on the body of the bass.

The bass is mixed a bit heavy to help
fill out the sound of the small musical
group. The 308 has since been used in
the recording of Riders in the Sky’s new
album for MCA records, after it was
found to outperform a Neumann FET-47.

Three Shure SM-58's are hung directly

Woody Paul: King of the cowboy fiddlers

over the audience. The combination is
spaced approximately 20-feet apart and
is panned hard left, center and hard
right. Pedersen feels it’s important “to fill
the hole in the middle” that results from
the use of two audience microphones
that have been panned hard left and
right.

The SM-58’s deliver a natural low fre-
quency roll-off to help off-set any

“boomy” effect the house system has on
the broadcast mix. Many times the au-
dience is asked to become part of the
production by producing large-scale
sound effects during tapings. Among
other duties, the audience has served as
a swarm of “killer bees” and a pack of
“prairie guard dogs.”

Valley dynamite limiters are called into
duty on all vocal channels. A Yamaha
SPX 90 supplies reverb for vocals. Peak
limiters are on line to guard against sud-
den loud bursts from live gunshots
heard on the snow.

These 52 episodes of Riders’ Radio The-
ater had been produced by WPLN un-
der a grant that underwrote production
costs. Unfortunately that funding ran
out last September, and the program
went into a hiatus of reruns, with the ex-
ception of a Christmas special.

But Riders’ Radio Theater is back in the
saddle again, with new production con-
tinuing at WVXU on the campus of
Xavier University in Cincinnati, OH.

The show has served as a testing
ground for some innovative ideas both
in program content and engineering.
This mixture has produced favorable
results for audiences on both sides of the
globe. Pedersen cites one final, simple
key in producing an award winning ra-
dio program. “Pay attention to details,”
he advises. No, it’s not always the easy
way, but “it’s the Cowboy Way.”

anEs

Henry Fennell is announcer/producer at
WPLN, Nashville and can be reached at 615-
353-1810. For more information about the
show contact Chuck Ingram or Larry Ash-
craft at WWXU at 513-745-3738.
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NRSC Drafts AM Receiver Specs

by John Gatski

Las Vegas NV The National
Radio Systems Committee
(NRSC) signed off on the final
draft of its AM receiver perfor-
mance standards recommenda-
tions and mailed out ballots for
total membership approval on
17 January, according to NRSC
members.

The NRSC approved the

Stereo
transmission has
not been included
as part of the
specification . . .

voluntary specifications for the
so-called “certification mark” for
high-fidelity AM radios. The
specs were tentatively worked
out last fall and call for a fre-
quency response of at least 50
Hz-7500 Hz, +1.5 dB, -3.0 dB.

Stereo transmission has not
been included as part of the
specification, and while the fre-
quency response is only speci-
fied to 7.5 kHz, at the urging of
broadcasters the NRSC AM
subgroup left open the possibil-
ity that manufacturers could de-
sign a radio that goes beyond
that point.

The action was taken 9 Janu-
ary at a full NRSC meeting held
during the Winter Consumer
Electronics Show. This was the

Departure
at Varian

Palo Alto CA Norman Pond
resigned as president and a
director of Varian Associates "to
pursue other business interests,”
according to the company.

The decision follows a Septem-
ber announcement that Varian
Chairman and CEO Thomas
Sege was planning to search for
a successor as chief executive un-
der his plan to step down from
the post by the age of 65 in 1991.

Pond came to Varian in 1984
from Teledyne Corp. He was
named president in 1987.

Senior VP Richard Levy has
been appointed president of the
company’s Semiconductor
Equipment Group, a post filled
by Pond on an acting basis for the
past several months.

Tim Guertin, radiation divi-
sion GM, has been given addi-
tional responsibilities as acting
president of Varian’s Medical
Products Group, previously
headed by Levy.

The Wall Street Journal
reported that Pond’s depature is
a delayed response to the an-
nouncement of a search for a
new chief executive by Sege.

first meeting of the NRSC since
the NAB barred reporters from
attending.

The recommendations will be
used for the planned certifica-
tion mark the NAB and the
Electronic Industries Associa-
tion will promote to receiver
manufacturers this year.

NRSC Chairman Charlie
Morgan said ballots are due
back from the membership by
mid-February and approval is
expected.

Other draft recommendations
include: no more than 2% total
harmonic distortion within the
50 Hz-7500 Hz bandwidth, cir-

cuitry to attenuate 10 kHz adja-
cent channel carrier frequencies
by 20 dB with NRSC preempha-
sis or 30 dB without.

The standards also recom-
mend several measurement
procedures.

Morgan said a lot of hard
work went into development of

the standards in the last year-
and-a-half and special thanks
go out to the NAB and EIA.

"“Certainly, it has been a suc-
cessful effort,” Morgan said.

For more information about
the NRSC AM receiver stan-
dard, contact Stan Salek at the
NAB 202-429-5391.

Digital Frequency Extension

' The only way to squeeze more sound

out of the telepbone line is to
squeeze more sound into it.

Re telephone bandwidth, 300 | extension plus, at the touch of a

to 3300 Hz, is its biggest limita-
tion. Anything below 300 Hz

is lost forever. The result: vour
remotes sound like they’re broad-
cast from inside a 55 gallon drum.
But now there is a solution.

THANKS T0 6ENTNER, I'M ON-Ak FAST
AND SounpiNg GREAT !

How We Squeeze More
Sound Into The Phone.

It’s called Frequency Extension,
though it would be more accurate
to think of it as Frequency
Recovery. Basically, before the
signal goes down the phone
line, we digitally up-shift the
signal 250 Hz. This “squeezes”
the low frequency information,
normally lost, into the phone
line. When the signal gets to the
station, we digitally down-shift
the signal 250 Hz to recover the
low frequency information. What
reaches your listener is a fuller,
richer, more natural sound.

At Gentner, You Don’t
Just Get A Box, You Get
A Choice.

In the studio, you options start
with the EFT-100, a low cost unit
designed to be used with your
existing hybrid and our new
SPH-5SE, a combination frequency
extender and full-featured on-air
telephone hybrid. The SPH-S5E
gives you the superior audio
quality associated with frequency

button, the added benefits of
a telephone hybrid.

For frequency extension from
the field, the EFT-900 and EFT-
1000 expand on the capabilities
of the EFT-100. With internal
mic and headset ampli-
fiers and telephone
couplers, you will
haul less into the field
and get on-air much
faster. The EFT-1000
even includes auto-
answer and auto-setup
functions.

All Gentner extenders
include filtering to re-
duce hum, built-in noise
reduction and special
processing of the high
frequencies. Best yet,
Gentner extenders are
full duplex devices
allowing true two-way
communication. You get
cues back to the broadcast site
without compromising the effec-
tiveness of your remote system
or juggling unnecessary hardware.

Would You Believe
Broadcast Quality Audio
From Telepbone Lines?

That’s right, we said
broadcast quality. The
newest addition to our
growing line of fre-
quency extenders, the Z,
EFT-3000, gives you
enviable frequency re-
sponse of 50 Hz to 7.5 kHz
over three standard (dial up)
telephone lines. The EFT-3000 is
broadcasting’s first and only
three-line digital frequency ex-
tender. And, its a breeze to
operate. Just plug in the phone
lines and speed dial the station
from the DTMF pad on the front
panel. Then punch the Auto-
Setup button. The EFT-3000
tweeks all three lines and you’re
on the air. You even get inputs
for two mics and two headsets
so you can do two person re-
motes without all the extra gear.

For Digital Frequency

Extension, The Only

Name To Remember |
e Is Gentner.

We’ve developed
the widest range of
frequency extenders so you can
easily squeeze just the right prod-
uct into your system and your
budget. For additional specs and
the name of your Gentner dealer,
squeeze a couple of minutes out
of your busy schedule right now,
and give us a call.

GENTNER

Gentner Electronics Corporation
1825 Research Way

Salt Lake City, UT 84119

(801) 975-7200

Fax: (801) 977-0087
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Radio Board Probes Key Issues

by Charles Taylor

Rancho Mirage CA A look at digital
transmission for radio was one new area
the NAB Radio Board ventured into at
its annual winter meeting here in mid-
January.

Deliberations on radio license reform
and technical improvements, AM stereo
and the certification mark for improved
radio receivers highlighted the agenda
for radio-related issues at the NAB Board
of Directors meeting.

The annual meeting was held 14 to 17
January here at the Southern California
Rancho Mirage resort. While radio dis-

cussions appeared to focus on well-
established issues, according to informa-
tion NAB released on the private meet-
ings, the overall emphasis appeared to
be more directed toward issues more
relevant to television.

Issves of relevance

In a meeting of the organization’s Joint
Board of Directors, Government Rela-
tions Executive VP Jim May identified is-
sues of the greatest concern in the com-
ing year. Settlement of the Fairness Doc-
trine, continued reform of broadcast
licenses and technical improvements
were among the top priorities.

NAB General Counsel Jeff Baumann
noted major issues of relevance before
the FCC, including indecency, EEQ,
broadcaster character qualifications, Fed-
eral Aviation Administration clearances
on tower emissions, renewal reform, FM
translators and AM improvement.

The feasibility of TV Marti, the pro-
posed sister to the already established
Radio Marti by Voice of America, was
reported on by NAB international con-
sultant Bill Haratunian. He noted that
NAB has formally requested that in-
dependent industry engineers evaluate
upcoming feasibility tests for the project.

NAB recommended that any alternate
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system contemplated for TV Marti
should be tested before the White House
decides to begin broadcasting TV Marti.
TV Marti is of interest to radio members
because of possible jamming of radio fre-
quencies by Cuba in retaliation.

Amend technical improvement bill

May presented a report on legislative
activities and prospects. The NAB Radio
Board then passed a resolution instruct-
ing the staff to seek an amendment to
the radio technical improvement bill to
codify what NAB said was the FCC'’s
abuse of process action relating to radio
license renewals.

Looking toward the future, the Radio
Board also received a report from execu-
tive VP of Operations John Abel on de-
velopments in digital broadcasting and
its implications for US stations.

Digital transmission methods have
been tested in Europe and could in-
volve satellite or over-the-air transmis-
sion methods, but utilize more spec-
trum space. The Board instructed NAB
staff to monitor the development of dig-
ital radio.

Tom Kushak reported to the Radio
Board that four candidates for final selec-
tion of a single service mark—the so-
called “certification mark”—for improved
AM radios have been identified by NAB
and the Electronic Industries Association
(EIA). Each is being checked for copy-
right registrability, he said.

John Abel added that he is negotiat-
ing with manufacturers for the manufac-
ture and sale of the receivers.

Finally, the Joint Board examined, dis-
cussed and approved a $17.1 million
operating budget for the fiscal year start-
ing 1 April.

For information, contact the NAB at
202-429-5350.

NFR Tests

(continued from page 7)

though NFR is incompatible with cur-
rent AM stereo systems, this would be
a moot point if it can be proved that a
stereo composite signal can be frequency
modulated on the standard broadcast
band, he said.

When asked why WQYK applied for
the experimental authorization, Berry
said it was to help AM compete with
FM. "AM stations need help. Amplitude
modulation is a waste of time. While
NRSC is going to improve things, it’s not
going to correct the basic problem,
which is impulse noise,” Berry ex-
plained.

According to Yazell, the advantages of
NFR include higher audio fidelity, less
noise and less interference. In addition,
he believes it could eventually eliminate
many directional antenna systems and
possibly allow nighttime service for most
daytime stations.

Licensed to Seffner-Tampa, WQYK
operates on 1010 kHz with a daytime
power of 50 kW and night power of 5 kW,
The station uses a directional pattern
both day and night. WQYK is owned by
Infinity Broadcasting Corp.

In response to some skeptics of the
system, Yazell replied, “Everything we
will be doing has been done before.”

For information on WQYK, contact
Frank Berry at 813-689-8185. Contact
George Yazell at 813-682-2270.

L]

Paul Rebmann is CE of WEZY-FM/WLKE-

AM, Lakeland, FL.
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Techniques for Stereo Miking

by Bruce Bartlett

Elkhart IN In the 8 November 1989 in-
stallment of Line Out, we covered
coincident-pair stereo miking. Such a
technique, or any stereo miking method,
is useful when you need to record or
broadcast an orchestra, string quartet, or

LINE
ouT

pipe organ. In this month’s column we’'ll
look at spaced-pair and near-coincident
methods.

The spaced-pair stereo miking tech-
nique uses two microphones placed
several feet apart, aiming straight ahead
toward the musical ensemble (as in Fig-
ure 1).

The mics can have any polar pattern,
but the omnidirectional pattern is most
popular for this method. The greater the
spacing between microphones, the
greater the stereo spread.

The essentials

Let’s explain how this method works.
Instruments in the center of the ensem-
ble produce an identical signal from each
microphone. During playback of this
recording, a phantom image of the cen-
ter instruments is heard midway be-
tween the stereo pair of loudspeakers.

If an instrument is off-center, it is
closer to one mic than the other, so its
sound reaches the closer microphone be-
fore it reaches the other one. Conse-
quently, the microphones produce ap-
proximately an identical signal, except
that one mic signal is delayed with re-
spect to the other.

If you send an identical signal to two
stereo speakers with one channel
delayed, the sound image shifts off cen-
ter. With a spaced-pair recording, off-
center instruments produce a delay in
one mic channel, so they are reproduced
off center.

The spaced-pair array codes instru-
ment positions into time differences be-
tween channels. During playback, the
brain decodes these time differences
back into corresponding image locations.

It takes only one to two milliseconds
of delay to shift an image all the way to
one speaker. So, if we want the right side
of the orchestra to be reproduced at the
right speaker, its sound must arrive at
the right mic about 1 to 2 milliseconds
before it reaches the left mic.

In other words, the mics should be
spaced about two to three feet apart, be-
cause this spacing produces the ap-
propriate delay to place right-side instru-
ments at the right speaker.

Instruments part of the way off center
produce interchannel delays less than
one to two milliseconds, so they are
reproduced part-way off center.

DIGITAL DEDICATION.

The Sony PCM-3202 digital audio
recorder allows you to maintain
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© 1989 Sony Corporation of America.
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If the spacing between mics is, say, 12
feet, then instruments slightly off cen-
ter produce interchannel delays greater
than one millisecond, which places their
images at the left or right speaker. This
could be called an “exaggerated separa-
tion” or “ping pong” effect.

On the other hand, if the mics are too
close together, the delays produced will
be inadequate to provide much stereo
spread. In addition, the mics will tend

The Crown SASS-P™ Stereo microphone

to favor the center of the ensemble be-
cause the mics are closest to the center
instruments.

So we need to place the mics about 10
or 12 feet apart to record a good musical
balance, but such a spacing results in ex-
aggerated separation. One solution is to
place a third microphone midway be-
tween the outer pair and mix its output

systems plans into
REALITY — that’s us!!

to both channels. That way, the ensem-
ble is recorded with a good balance and
the stereo spread is not exaggerated.

The spaced-pair method tends to
make off-center images relatively unfo-
cused or hard-to-localize, for this reason:
spaced-microphone recordings have
time differences between channels and
stereo images produced solely by time
differences are unfocused.

Centered instruments still are heard
clearly in the center, but off-center in-
struments are difficult to pinpoint be-
tween speakers. This method is useful
if you prefer the sonic images to be dif-
fuse, rather than sharply focused (say,
for a blended effect).

Getting warmth from space

There’s another problem with spaced
microphones. The large time differences
between channels correspond to gross
phase differences between channels.

Out-of-phase, low-frequency signals
can cause excessive vertical modulation
of the record groove, making records dif-
ficult to cut unless the cutting level or
stereo separation is reduced. In addition,
combining both mics to mono some-
times causes phase cancellations of var-
ious frequencies, which may or may not
be audible.

There is an advantage with spaced
miking, however. Spaced microphones

(continued on page 27)
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Avoid Fines by DCO Log Review

by Harold Hallikainen

San Luis Obispo CA In December,
the FCC sent a letter to Modulation
Sciences indicating that if their modu-
lation monitoring product (the ModMin-
der™) meets the requirements of FCC
rule 73.332 (deleted in July 1983), the
monitor is satisfactory for determining
compliance with the current modulation
requirements.

There are no existing rules regarding
modulation monitors, but there is the re-
quirement of 73.1570(b)(2) that "total
modulation must not exceed 100% on

A

We've
been using AA-4s for five years,
and have had nothing but suc- ‘
cess with them. They've been
very good to us.”

Skip Voros, C.E. |
WMVP/WLUM, Milwaukee, WI |

Only one cart meets every
demand broadcasters place
on it: Audiopak. To find out
why, call (800) 522-CART.

2 |

o
71

P.O. Box 3100 - Winchester, VA 22601

Tel (800) 522-CART or
(703) 667-8125 - Fax (703) 667-6379

_—

Circle 19 On Reader SeTvicé Cord

peaks of frequent recurrence referenced
to 75 kHz.” There is no definition of a
peak (can we throw out those less than

INSIGHT ON
RULES

1 mS, as allowed by the deleted
73.332(d)(4)(i)?). There is no definition of
“frequent recurrence.”

Of course, frequent recurrence was de-
fined under the ATS rules as 10 peaks
in one minute, but that rule has been
deleted (73.342(b)(3)). When the FCC
Rules impose a limit, they should give
a technique for measuring that parame-
ter.

For example, the new AM emission
limitations of 7344 (NRSC-2) tell how the
measurements are to be made. This is
great! However, in many of the existing
regulations, it would be easy to argue
that no violation exists because of differ-
ent methods of measuring a parameter.

Lack of clarity

There is no published “right way” to
measure the parameter. In many cases,
the Commission may have an internal
policy on how the measurements are
made, but it would appear unfair to ex-
pect someone to comply with a law that
is unpublished (a secret law).

Another example of this lack of clar-
ity in the Rules regards remote control
failsafe. Ah ha! Failsafe was eliminated
in the deregulation of remote control,
right?

However, the Commission will point
to the 73.1410(e) requirement to immedi-
ately terminate operation in an interfer-
ence causing condition. The lack of some
"failsafe” method of ensuring that you
have the capability to immediately ter-
minate operation may get you a violation
notice.

Under the old rules, the Commission

program audio is specifically allowed in
the FCC clarification of the remote con-
trol rules (PN88-194), but, again, no time
delay is given.

This station used the 10 minute
timeout because the classical program-
ming they run involves several minutes
of very low level audio. Again, the rules
are unclear. [ hope the FCC is more clear
in their future rulemakings.

To help stations determine FCC inter-
pretation of rules, | have compiled a list-
ing (about 25 pages) of all the 1988 vio-
lation notices (about 2500 pages) the

. . . the vast majority of (violation notices)
would not have been issued if the Chief
Operator was doing the job correctly.

accepted a “minute or so” delay in the
shutdown, although this was not speci-
fied in the rules. In a letter from the FCC
(6 February 1987), I was told that a once-
an-hour handshake between the control
point and the transmitter site would not
satisfy 73.1410(e), although the current
rules do not specify how often the con-
trol capability must be verified.

A recent letter from a reader said that
an FCC inspector “thought long and
hard” about a 10 minute timeout on a
"loss of program audio” failsafe. Loss of

\N\ No processing artifacts

Don't get left behind.

———
T —

...50 why not get it first? The "Vigilante” Multiband Limiter

from Cutting Edge Technologies lets you capture the edge from
your competition with:

N Increased competitive loudness

\?\ No loss of mid-band and presence frequencies

N Superior loudness clipper circuitry, virtually distortion free

Call to find out more about the "Vigilante" Multiband Limiter:

i = 1 /T TING EDGE TECHNOLOGIES, INC 2501 West 3rd Street « Cleveland, Otio 4413
e

(216) 241-EDGE
FAX: (216) 621-2801

FCC sent me in a Freedom of Informa-
tion Act request.

This list tells the section violated, the
call of the station, the fine, the reduced
fine and comments on the violation. The
comments are my comments on what
the violation was and how the station
responded. Call me for a copy. I have re-
cently filed another FOIA request for the
1989 violation notices.

Review those logs!

In my review of violation notices, I've
found that the vast majority of them
would not have been issued if the Chief
Operator was doing the job correctly.
Just about all the violations should have
been caught in the weekly log review by
the Chief Operator, as required by
73.1870(c)(3). Let’s review some items to
watch for in your log review.

A daily inspection of tower lighting is
required by 1747. This may be a visual
inspection or may be observation of an
indicator that properly registers the fail-

(cantinued an page 37)
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DO YOU KNOW YOUR MARKET?
YOUR COMPETITION DOES!

Are Your Contours Really Where You Think They Are?
Are Your Sales/Marketing People Market Oriented?
Can You Target Your Ethnic/Demographic Markets?
Do You Know Where Your Signal May Be Marginal?

Do You Have A Special Mapping Requirement?

DATAWORLD MAPS
CAN WORK FOR YOU

MAP OPTIONS
SHADOWING (TERRAIN SHIELDING)
POPULATION DENSITY
CONTOUR COVERAGE
POWER DENSITY
COMPOSITES
* SPECIALS

dataworld”

A service of DW, INC.  cmmm——

P.O. Box 30730, Bethesda, Maryland 20814
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Listeners today expect better sound wherever they go — at home, at the
movies, in the car. To keep up with their expectations, you need Dolby SR.
Two channels, with the compact, easy-to-operate Dolby Model 363 (shown).
Or up to 24 channels, with Dolby Laboratories' multitrack products.

Dolby SR dramatically reduces noise, increases headroom, and lowers
distortion from initial production to final transmission. That means you can
deliver your message today with the clarity you've been expectmg from the
technology of tomorrow. |

Doiby Laboratories inc « 100 Potrero Avenue * San Francisco, CA 941034813 « Telephone 415-558-0200 * Telex 34408 - Facsimile 415-863-1373 ‘ ®
346 Clapham Road  London SW9 9AP « Telephone 01-720-1111 - Telex 919109 « Facsimile 01-720-4118 . ] .
Dolby and the Double-D symbo! are trademarks of Dolby Laboratories Licensing Corporation. ©1989 Dolby Laboratories Inc. S89/8671 ‘ o
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NEW NEW NE

SERIES
CONSOLES

S — $6,499 /18 CHANNELS — $8,893
FEATURES

® Totally Modular Console-Input modules, Output modules, Option modules
Ease of Service
Ease of Installation
Ease of Expansion
® Three Mainframe Sizes—8 channels, 18 channels, 28 channels
Full Metering
Timer on All models
Talkback to "2" studios
m Ultrahigh Quality Construction and design
Penny and Giles 3000 Series slide faders
VCA's
ITT Schadow switchs
Gold connectors—IC's socketed—regulated power supply
m 3 Stereo Output Buses
® 2 Internal Mix-minus Buses for "Telephone’
® Option Modules-D.A.'s, Mono Mixes, Remote Selectors, Etc.
m Comprehensive Logic system
Start and stop sources by isolated internal reed relays
Remote channel On and Off control with Tally lamps for turrets
Flashing OFF switchs for cart machine status
Three muting buses for Control room and two studios
Timer reset selectable on each module
Monitor DIM function during cue and talkback

alrakIs

SYSTEMS, INC.

24-2248

< MMIN M3IN M3AN

MdN MdN M3
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An Infroduction to Construction

by Frank Miller

Henderson NV Welcome to a new
column called Project Notebook. The pur-
pose is to present construction articles
on audio equipment that is useful and
easy to construct. I have had over 20
years experience in building audio
products.

In these construction articles there will
be a description of the purpose of the
product, how to use it in a system or by
itself (depending on the product).

There will also be a complete
schematic, printed circuit board layout,

component overlay (for inserting compo-
nents), sheet metal layout, front and rear
panel layouts and theory of operation.
When specialized components are used
supply sources will be listed, with com-
plete details for ordering.

The construction articles will be very
complete; the devices can be built with
nothing more than some knowledge of
electronics and good construction tech-
niques. | will assume that you have built
some other projects from time to time
and basically know what to do.

The projects are aimed at obtaining
better quality audio products and keep-

ing costs down. The quality will be high
and employ the latest technology avail-
able for a modest cost.

Because digital technology is coming
into our everyday life, we will explore the

PROJECT
NOTEBOOK

technology as it can be used in profes-
sional audio.

For example, the compact disc is the
playback medium of the present and

For the

Be prepared.

The future offers real promise for AM radio.
NRSC AM radios are almost here, factory-installed
in new cars. Soon, home stereos and portable
sets will also be NRSC-equipped.

NRSC (National Radio Systems Committee)
has created a voluntary national transmission

first real
improvement

in AM sound

in more than
adecade.

standard that makes wideband high-fidelity AM
radios practical. As broadcasters adopt the NRSC
standard, receiver manufacturers can extend and
flatten their frequency response without risk of
increasing the audibility of interference.

Is your station prepared?

The 9100B NRSC-standard OPTIMOD-AM®
is the first choice of AM stations concerned
about improving their sound to compete with
FM. OPTIMOD-AM sounds great on both the
new NRSC receivers and on the millions of
narrow-band receivers already in the field that
will be in use for years to come.

When replacing older-style processors with
OPTIMOD-AM, stations experience a significant
increase in coverage area. And when replacing
any processor, stations experience a dramatic
improvement in sound quality, on both voice and
music, with no sacrifice of loudness.

Superior sound is an important part of an
overall strategy to increase ratings and profits.
With OPTIMOD-AM, your announcers’ voices
will have presence and impact, while still
sounding very clean. Music will have real bass,
with punch and warmth, not boom. The highs
will secem to open up. And loudness and tonal
balance will be consistent from source to source.

OPTIMOD-AM can be configured to operate
optimally in mono, C-QUAM?® stereo, or Kahn
sterco. Mono units can be field-upgraded later to
stereo by simply plugging in additional cards.

Be prepared. Call your Orban Broadcast

Products Dealer for more information on
OPTIMOD-AM 91008, or call us direct.

orban

a division of AKG Acoustics, Inc.

645 Bryant St., San Francisco, California 94107 USA

Telex 17-1480

FAX (115) 957-1070

Telephone (415) 957-1067 or (800) 227-4498
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Newark Electronics

4801 N. Ravenswood Ave.
Chicago, IL 60640-4496
312-784-5100

FAX: 312-784-5100, ext. 3107
Minimum order $25

Visa, MC & COD

Digi-Key Corp.

701 Brooks Ave. South

PO Box 677

Thief River Falls, MN 56701-0677
218-681-6674 1-800-344-4539

FAX: 218-681-3380

No minimum order

Visa, MC & COD

Mouser Electronics

National Distribution Center

2401 HWY 287

North Mansfield, TX 76063
817-483 4422 1-800-346-6873 (in-
cludes Canada) FAX: 817-483-0931
Minimum order $25 All major
credit cards & COD

Circuit Specialists, Inc.
PO Box 3047

Scottsdale, AZ 85271-3047
602-966-0764 1-800-528-1417
FAX: 602-967-2539
Minimum order $15

Visa, MC & COD

DC Electronics

PO Box 3203

Scottsdale, AZ 85271-3203
602-945-7736 1-800-423-0070
FAX: 602-994-1707
Minimum order $15

Visa, MC & COD

Radio Shack Stores

Consult your local white pages
No minimum order All major
credit cards

Greenlee Tools
See Newark Electronics &
Mouser Electronics

Roper-Whitney Tools

Keystone Electronics

31-07 20th Road Astoria,

NY 11105-2017

718-956-8900 1-800-221-5510

FAX: 718-956-9040

Minimum order $200.00 (sold
through distributors COD) Punch
Set Model 1330 about $66

DAT, which I expect to gain popularity
in 1990, will be the future recording me-
dia for portable high quality recording.

These technologies will demand bet-
ter quality audio components in your
systems. With this in mind; the upcom-
ing series of construction articles will
help you upgrade your audio systems
without great expense.

Overview of articles

Since professional audio equipment is
so expensive, many of us purchase high-
end consumer equipment and must
adapt it to the professional equipment
that we own. This usually means that
the level and impedances are wrong and
must be fixed.

The first article will be on a device that
can be used in almost any system. This
box has many names—it is usually called
a Semi-Pro to Pro Box.

Essentially it takes unbalanced low
level audio and converts it to the pro-
standard and balanced audio. Some

{continued on page 29)
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The Ins and Outs of
Stereo Mic Setups

(continued from page 21)

are said to provide a “warm” sense of
ambience, in which concert-hall rever-
beration seems to surround the instru-
ments and, sometimes, the listener.

Here’'s why: The two channels of
recorded reverberant sound are incoher-
ent; that is, they have random phase
relationships. Incoherent signals from
stereo loudspeakers sound diffuse and
spacious.

Because reverberation is picked up and
reproduced incoherently by spaced micro-
phones, it sounds diffuse and spacious.
The simulated spaciousness caused by the
“phasiness” is not necessarily realistic, but

Figure 1.
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it is pleasant to many listeners.

Another advantage of the spaced-
microphone technique is the ability to
use omnidirectional microphones. An
omnidirectional condenser microphone
has more-extended low-frequency re-
sponse than a unidirectional condenser
microphone.

Near-coincident technique

As shown in Figure 2, the near-
coincident technique uses two direc-
tional microphones angled apart, with
their grilles horizontally spaced a few
inches apart. Even a few inches of spac-
ing increases the stereo spread and adds
a sense of ambient “warmth” or “air” to
the recording. The greater the angle or
spacing between mics, the greater the
stereo spread.

Here’s how this method works. An-
gling directional mics produces level
differences between channels; spacing
mics produces time differences. The in-
terchannel level differences and time
differences combine to create the stereo
effect.

if the angling or spacing is too great,
exaggerated separation results. If the an-
gling or spacing is too small, the result
is a narrow stereo spread.

The most common example of the
near-coincident method is the ORTF sys-
tem. ORTF stands for Office de Radio-
diffusion Television Francaise—French
Broadcasting Network. The system uses
two cardioids angled 110° apart and
spaced seven inches (17 cm) apart
horizontally.

This method tends to provide accurate
localization. That is, instruments at the
sides of the orchestra are reproduced at
or very near the speakers, and instru-
ments half-way to one side tend to be
reproduced half-way to one side.

There are two microphones currently
available that employ the near-
coincident philosophy. One is the
Schoeps MSTC 34, 44 and 54, which
uses two cardioid condenser capsules
permanently set in the ORTF configura-
tion. The other is the Crown SASS™-P

Spaced microphones
are said to provide a
""warm’’ sense of
ambience ...

(Figure 3), which uses two ear-spaced
Pressure Zone Microphones® mounted
on boundaries that are angled apart.

The angled boundaries make direc-
tional polar patterns (at mid-to-high fre-
quencies) aiming left and right. Accord-
ing to the manufacturer, the microphone
is mono-compatible due to a foam bar-
rier between the capsules that prevents
acoustic crosstalk. The SASS-B is a simi-
larly shaped boundary mount for Bruel
& Kjaer 4006 studio microphones, which
offer 10 dB less noise.

Placement

Once you've decided on your stereo
miking method, you're ready to place
the microphone pair relative to the mu-
sical ensemble. A good starting spot is
12 feet behind the conductor, 14 feet high
on a stand or hung from the ceiling. One
radio station placed a spaced pair of mics
on stands sticking out from the balcony.

You want a tasteful blend of direct sound
from the orchestra and ambient sound
from the hall. if the sound is too distant
or muddy, move the microphone pair
closer to the ensemble. Do the opposite if
the sound is too close, detailed, or edgy.

If the stereo spread is too narrow, in-
crease the angle or spacing between

Figure 2. ——_
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microphones until the reproduced or-
chestra spreads from speaker to speaker.
If you hear exaggerated separation, re-
duce the angle or spacing between mics.

We've examined several types of stereo
miking. Each method has its own advan-
tages and disadvantages. Which method
you choose depends on the sonic com-
promises you are willing to make.

aan

Bruce Bartlett is a microphone project en-
gineer and technical writer with Crown In-
ternational. He can be reached at 219-
294-8000.

High
Octane

...For
High Performance Audio.

Race cars are highly dependent on the fuel that they
use, and special high octane blends are formulated to
maximize their performance.

The same is true with cart machines. If you're not
using the right audio cartridge, your machines will not
provide the maximum performance required in today’s
digital environment. That's why Fidelipac developed
the Dynamax Cobalt cartridge.

Only Dynamax has a unique Cobalt tape formulation
that offers greater high frequency response and head-
room, coupled with a shell design that ensures superior
phase uniformity, reduced flutter, and increased play life.

Get the maximum performance out of your machines.
Fill up with a load of Dynamax Cobalt carts from BSW.

®

BROADCAST SUPPLY WEST

America’s Full-Time Broadcast Supplier

1-800-426-8434

ORDERS ¢ INFORMATION e SPECIFICATIONS
BSW 7012 27th Street W e Tacoma, WA 98466 e FAX 206-565-8114
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College Radio and
Commercial Origins

by George Riggins

Culver City CA Department of in-
cidental information: it seems that
navigating with the aid of commercial
broadcasting stations is not dead.

A consultant in the midsection of the
US reports that he still does a lot of
his cross-country navigation by using
commercial stations on his route. It is
also another way of checking on what
is happening at the station where he
is heading and to hear what the signal
is doing.

— Old —
— Timer —
| @ o |

As for WWIL, a call from George
Jacobs of Washington, DC reported that
when he was a navigator on B-17s and
flying across the Atlantic, he used a
station in the south of England at about
200 ke for the eastbound trip and WOR
on the westbound tlight.

George (W3ASK) reported that he
could get a reliable heading on WOR
about halfway across and that the desti-
nation was usually the base not too far

from the WOR transmitter location.
George also reports as to still having a
copy of the old tech manual listing the
stations of the WWII era.

College broadcasting

To continue with the educational proc-
ess associated with radio in the forma-
tive years, a list of college stations was
made using the Radio Station Treasury,
1900-1946, by Tom Kneitel. The year 1935
was used as the base year and there
were 38 stations, by my count, that were
recognizable as being educational sta-
tions, including two in Canada.

By 1940 six had dropped out, leaving 32,
with one in Canada—CFRC, Kingston,
Ontario. CFRC was listed as being part of
Queens University in 1936. The 1940 list-
ing did not mention CFRC, but the 1946
listing does include the call, although not
specifying whether it was a commercial
call or an educational station.

A paper written by Rick Jensen, of Texas
A&M in February 1984 was sent to me by
Bill Hicks of WTAW, College Station, TX.
It gives an interesting history of WTAW
when it was licensed to Texas A&M
University. The station’s history starts in
1911 as one of two stations placed in the
Texas university system—the other being
at the University of Texas, Austin.

(continued on page 37)

WORTH THINKING OVER

ELEVISION is still an interesting
z subject for experiment—and this in
face of recent public demonstrations,
which again proved that this branch of sci-
ence and adventuring has a long way to go
before it can become a fived commercial
feature in the radio field. The more the
ordinary man discovers about the halting ad-
vance of television the more he is urged to
be satisfied with radio as it is and to lay in
his radio supplies for the winter.

Amos 'n’ Andy Sign
Long-Term Renewal

The National Broadcasting Company, as
their exclusive agent, Amos 'n’ Andy lLas
signed a long-time contract for their ser-
vices with the Pepsodent Company of
Chicago, present sponsors of their pro-
granm.

That announcement was made as
Charles J. Correll and Freeman Gosden
ended their first year with NBC and the
tooth paste manufacturers. The contract
1s said to call for a salary on a sliding
scale over a period of five years, netting
Correll and Gosden the largest amount
ever paid radio entertainers. In addition
to this, the Pepsodent Company paid Cor-
rell and Gosden a substantial bonus this
year above their salary.

Vreeland Sues Maker
Of Majestic Receivers

The Vreeland Corporation, of New York
City, has filled suit against the Grigsby-
Grunow Co., of Chicago, manufacturers of
Majestic radio receiving sets, for alleged
infringement of the Vrecland band selec-
tor patents, in the United States District
Court of Delaware. The Robelin Piano
Company is named as co-defendant. Sami-
vel E. Darby of New York appears as
counsel for the plaintiff.

The bill of complaint specifics patents
numbers 1,725,433, band receiving system;
1,730,987, variable band amplifiers, and 1,-
749,930, variable circuit clement for radio
receiving sets, as being infringed. This
group of patents covers the band selector
systen invented by Dr. Irederick K.
Vreeland, president of the Vrecland Cor-
poration.

It is claimed for the band selector sys-
tem that it selects or segregates the full
band of frequencies sent out by the broad-
casting station, whereas, according to Dr.
Vreeland, the couventional tuned radio
frequency system cuts the side bands and
impairs tone quality. It is also claimed
for the band selector system that it solves
the problem of selectivity and eliminates
cross talk. Cross talk is the modulation
of a weak signal by a powerful local
station which causes the samie station to
tune in at several points on the dial of a
radio set.

—Reprinted from Radio World
September 20, 1930

Editor’s note: The RW of old, printed for a time in the 1920s and 1930s and today’s RW are unrelated

except in name.

Top talk show producers

Ask the talk radio leaders which audio delay they rely on for
obscenity protection. The Eventide BD980 Broadcast Audio
Delay is the industry standard because it sets the performance
standards: Audio bandwidth, stereo separation and phase
integrity, distortion and noise, convenience, and reliability.

You can even use the BD980 in the production room to

time-compress stereo commercials.

For obscenity protection, the BD980 gives you up to
10 seconds to intercept a "no-no.” The moment you

Dump to real time, the sophisticated deglitched
Catch Up function starts rebuilding delay protec-
tion automatically and virtually inaudibly.

How often do you need to get in and out of
delay? How fast? It’'s easy with the BD980’s

by it.

exclusive Wait & Exit feature.

Now even the busiest morning

man can get in and out of delay

for traffic reports, news or other live

air-cued sources—without interrupting
the flow of the show.

If you broadcast talk that sometimes walks

the line, make sure your safety net is the

best: The BD980 Broadcast Audio Delay. Call
your broadcast distributor. Without delay.

Eventide

the next step

ONE ALSAN WAY « LITTLE FERRY, NJ 07643 « TEL: 201-641-1200 « FAX: 201-641-1640
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An Overview of Audio Tinkering

(continued from page 26)

such boxes only go one way, but we will
describe a box that will be useful in both
directions. It will be able to handle a ste-
reo record and playback function and
will be all-electronic in design and ready
for digital audio equipment.

After that I'll describe a power ampli-
fier that can be used for monitor pur-
poses in your studio. The power will be
a modest 35 watts per channel with in-
puts tailored for use in both professional
and semi-professional systems. Other
items will be discussed later as more
time permits.

You will need some basic items for the
construction process. The basic mechan-
ical tools are screwdrivers (both Phillips
and slotted types—two sizes of each),
small long-nose pliers, small diagonal
cutters, wire strippers, a miniature blade
knife, a small soldering iron (15-25 watt
type with small tip for PC board con-
struction), thin gauge rosin solder (.032"

Your local electronics
store is the best
source for common
parts.

for PC boards and .050” for mechanical
type components). Most of these items
can be purchased at your local elec-
tronics store or a Radio Shack store.

Some additional tools and accessories
that you might find useful in construc-
tion and debugging of these projects are
a VOM (at least 20,000 ohms/volt) or a
digital multimeter, an audio generator,
frequency counter, total harmonic
analyzer, power supply and an oscillo-
scope.

These items are harder to find, but
they can be very useful in other areas of
your work. They can be found in mail
order catalogs and your local electronics
store.

PCs and metal work

If you are planning to construct your
own printed circuit boards, you will
need other types of supplies. The arti-
cles in this series will include the printed
circuit layout in full size (where space is
available) or to scale.

When full-size is included, you will
have to make a clear film positive or a
negative to make the board. The addi-
tional supplies can be obtained from
your local electronics store or from Da-
tak or Kepro Systems. If you prefer not
to make them, I will offer them at a mod-
est cost.

If you are planning to do your own
metal work, you will need a small hand
drill with a complete set of drill bits. Ac-
tually, a small drill press would be a bet-
ter choice (they can be purchased for
about $80 at a discount hardware store).

Other tools for the job include a set of
Greenlee chassis punches (for larger
round holes), a set of files (for small
round holes 1/32" to 9/32”), a hand
punch (Roper Whitney), a metal nibbling
tool for cutting square or rectangular
holes in metal, and a tapered reamer.

If you prefer not to make the sheet
metal portion of the project, [ will again

supply it a modest cost.

The front and rear panels of the metal
work can be silk screened with the lay-
out supplied in the article, or you may
use instant lettering (the rub-on kind).

Sources

There are several sources of lettering
available: Radio Shack, Datak and
Letraset (available in art supply stores).
When using instant lettering I suggest
that you use a special spray after putting
the lettering on the metal to protect it
from use.

There are several good sources for

electronic components for building your
projects. Your local electronics store is
the best source for the common parts.
Radio Shack stocks the common resis-
tors, capacitors, ICs, switches, etc.

When you need other types of parts,
[ would recommend obtaining these
companies’ catalogs: Digi-Key, Mouser
Electronics, Circuit Specialists, Newark
Electronics and DC Electronics. The ad-
dresses are listed in the accompanying
box.

[ have tried all of these sources; they
sell small quantities at affordable prices
with reasonable minimum orders. It

would be a good idea to call or write
these sources and ask for their free cata-
logs to keep in your library.

Your input as readers will be very valu-
able in these articles, I would like to
know what kind of pieces of audio
equipment you would like to see con-
structed. Your ideas are a great resource
as to what people really need in the way
of audio equipment.

sss

Frank Miller is an audio consultant who
has 23 years of experience in the manufac-
turing side of the industry. He can be reached
at Sescom at 702-565-3400.

[/ern you need us, we'll be there.

It's dawn. Your farm man is giv-
ing the livestock and asparagus quota-

tions. Then, poof!
You're off the air.

If you're an Audio Broadcast
Group customer anywhere in the U.S.,
just call our toll-free number.

Twenty-four hours a day, you'll
get a live person for technical advice

or assistance.

Know any other component dis-
tributor or systems designer with

24-hour service?
It’s another reason The Audio

competition.

We'll do everything we can to

solve your problem, on-the-spot and

without charge.

Broadcast Group stands ahead of its
And that’s just part of our service

story. We'll be happy to tell you the
rest. Give us a toll-free call.

AUDIO

broadcast group inc.
2342 S. Division Avenue
G