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Study Alters Antenna Plans 
by Alex Zavistovich 

Washington DC ... The anti-skywave 
AM antenna project sponsored by the 
NAB is continuing, although one of the 
two antennas in the project will be 
modelled on a smaller scale, due in part 
to a recently published thesis which was 
critical of its design. 
The antenna thesis, prepared in 

March, was directed at the beleaguered 
single monopole AM antenna designed 
by Richard Biby, of Communications En-
gineering Services, in Arlington, VA. 

Biby's design involves a central mono-
pole of 90-135°, encircled by a ring of 10° 
antennas located 5° from the monopole. 
To block radiation and prevent lessening 
of the groundwave signal, Biby's design 
also suggested a fence or screen 1/4 wave-
length from the smaller antennas. 
The second antenna in the project was 

designed by Ogden Prestholdt, formerly 
of A. D. Ring & Associates. Prestholdt's 

FCC To 
Review 
AM Rules 
by David Hughes 

Washington DC ... As it had promised 
earlier this year, the FCC has begun a 
formal review of its AM assignment 
criteria. 

In an open meeting 16 July, the Com-
missioners voted to begin what the FCC 
termed a "comprehensive review" of 
"the technical principles pertaining to 
AM broadcast assignment criteria and 
related issues." 
The FCC said that with the decline in 

overall listening of the AM band, coin-
ciding with the rise of FM in the last 20 
years, it is prepared to "reassess the poli-
cies and technical criteria related to AM 
station assignments and interference 
protection that have been applied 
through the years." 
This latest study, a Notice of Inquiry 

which would result in rule change 
proposals, originated with the Mass Me-
dia Bureau's 1986 report on AM im-
provement. 
That document proposed a major 

overhaul of the FCC's rules regarding 
AM, including many technical, legal and 
policy changes to combat listeners 
switching to FM. 
While comment and reply comment 

deadlines for the latest inquiry had not 
been set by RW's mid-July press time, 
FCC Policy and Rules Division Asst. 
Chief Wilson LaFollette said that with 

(continued on page 6) 

antenna design is an array comprised of 
a vertical element intersected by a 
horizontal element. 
Although progress on the Prestholdt 

side of the NAB project has also been 
proceeding slowly, Biby's contribution to 
the study has been beset by various 
problems for almost a year. 

In November 1986, the NAB was re-
fused a waiver of zoning ordinances for 
the Biby antenna's test site in Loudoun 
County, a rural area 40 miles west of 
Washington DC. The decision, made by 
the L,oudoun County Planning Commis-
sion, was subsequently overturned by 
the county's Board of Supervisors. 

Earlier, in September 1986, at a sym-

posium of the Institute of Electrical and 
Electronics Engineers (IEEE), the effec-
tiveness of the Biby monopole was ques-
tioned by Professor Richard Adler, of the 
Naval Postgraduate School, in Monterey, 
CA. 
Adler made a numerical electromag-

netic code (NEC) model of Biby's an-
tenna, noting "discrepancies" between 
the NEC model's performance and Biby's 
own calculations. 

Prestholdt's antenna was also NEC 
modelled, by Jim Breakall of Lawrence 
Livermore Labs. Breakall's study showed 
that design to deviate from Prestholdt's 
calculations, as well. 
But most recently, a second paper 
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analyzing the performance of Biby's de-
sign was submitted by Sarfraz Hussain, 
a master's degree candidate from Paki-
stan studying at the US Naval Postgradu-
ate School. The thesis advisor was also 
Adler. 

New thesis also critical 
In his thesis, titled "Anti-Skywave AM 

Broadcast Antenna Design;' Hussain, 
like Adler, studied the Biby antenna by 
numerical modelling with the NEC 
code. 
Also tested was the ability of different 

sized radiators to launch the skywave 
and the groundwave, both for isolated 
elements and closely-coupled radiators 
with cancelling phasing. 
Hussain maintained that, using NEC 

modelling, the Biby design showed 
"overall attenuation of both the skywave 
and the groundwave" The NEC model 
also indicated that the antenna, with 
top-loaded 1/4-wavelength ring radiators 
around the monopole, was "highly sen-
sitive to the drive phase' 
The sensitivity, Hussain wrote, "sug-

gests a potential unstable performance 
(continued on page 8) 
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Washington DC ... At press time, the 
National Telecommunications and Infor-
mation Administration (NTIA) had just 
received the long-awaited results to its 
investigation into the workability of mul-
tisystem AM stereo receivers. 
On 20 July, the NTIA received a tech-

nical study from the Institute for 
Telecommunications Sciences (ITS), its 
Boulder, CO-based research and test fa-
cility. The study was requested by the 
NTIA after the agency released in Febru-
ary a report on the status of AM stereo. 

In that first report, the NTIA avoided 
naming a defacto standard for AM ste-
reo, which had been expected by many 
in the industry. NTIA claimed instead 
that additional research was required to 
determine whether multisystem AM ste-
reo chips significantly degraded the per-
formance of the two main competitors— 
Kahn Communications' ISB and Moto-
rola's C-QUAM systems. 
The ITS study, titled "Performance of 

Single and Multiple System AM Stereo 
Decoder-Receivers;' reportedly includes 
30 pages of text, description and meth-
odology, and 150 pages of tables, an 
NTIA source said. The work also report-
edly relied on both laboratory and field 
tests of equipment. 
ITS Executive Officer Val O'Day 

declined to give any indication of the 
(continued on page 15) 
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Congress Looks At Trafficking 
by David Hughes 

Washington DC ... The tide of deregu-
lation, which former FCC Chairman 
Mark Fowler championed, may be ebb-
ing, particularly involving two broadcast 
license issues—trafficking and renewals. 
While there is little chance that many 

of the technical engineering regulations 
that the FCC has cut in the past seven 
years will resurface, there is increasing 
action in Congress to put back some 
regulations on the non-engineering side. 
One hotly debated issue during a se-

ries of Senate Commerce Committee's 
Communications Subcommittee hear-
ings held by Senator Ernest Hollings (D-
South Carolina) involves the possible 
reinstatement of the three-year license 
trafficking rule. 
During the mid-July "Broadcasting Im-

provement Act" hearings, which in-
volved testimony from current FCC 
Chairman Dennis Patrick and NAB 
President Eddie Fritts, as well as a host 
of other industry officials, Hollings in-
dicated that the Fowler-esque notion of 
the radio or TV station being equivalent 
to any other profit-making business may 
be becoming tarnished on Capitol Hill. 

Hollings blamed what he called a 
"new generation" of broadcasters who 
care more about the "bottom line on 
their balance sheet" than serving the 
public. He said that all too often radio 
and TV properties are seen as mere in-
vestments to be purchased and then sold 
off, often in a year, at fantastic profits. 
The broadcast act he had proposed 

with Senator Daniel Inouye (D-Hawaii)— 
dubbed S. 1277—would reinstate the 
three-year license trafficking rule, which 
was dumped by the FCC in 1982. 

FCC divided 
Hollings found the leaders of the FCC 

divided on the issue. FCC Commis-
sioner James Quello said that he fully 

MA1000 MICROMONITOR 
10W/Ch Stereo, 25W Mono 

Protected Outputs, Balanced inputs 

P1000 TURNTABLE AMPLIFIER 
Tight K2, Lowest Noise 
Subsonic filter, Adj Cart Loading 

M1000 DUAL MIKE/PROGRAM AMP 
72 dB Gain, Low Noise 
Transformer Inputs, XLR Connectors 

L1000 DUAL LINE/ISOLATION AMP 
30 dB Gain, High Slew Rate 
Balanced Inputs Bridge +24 dBm 

supports reinstituting the three-year 
holding rule for broadcast licensees, 
while FCC Commissioner Dennis Patrick 
opposed its reinstatement. 
"Eliminating speculative trafficking 

in broadcasting would help reestablish 
the public interest standard by recreat-
ing the economic incentives for broad-
casters to serve their communities," 
Quello said. 
He pointed to data provided by New 

York's Corn Capital Group that indicated 
that 1600 radio stations were sold in 1985 
and 1986. Quello indicated that other 
data showed that "approximately 29 per-
cent of the radio stations that were resold 
for significant capital gain in 1985 and 
1986 had been owned for less than three 
years." 
Quello said that "continued trafficking 

in broadcast properties is inconsistent 
with the public interest ... Servicing 
heavy debt burdens and short-mn finan-
cial objectives impede the provision of 
issue responsive programming." 

Patrick: don't bring it back 
However, Patrick said at the hearings 

there is no need to reinstate the rule. He 
pointed out that broadcasters, even 
those interested primarily in the value of 
their station as an investment, must ade-
quately serve the public in terms of 
higher ratings in order to command a 
higher value for their station. 
Two equally-powered stations in the 

same market can sell for drastically 
different prices because of ratings, trans-
action records have indicated. 

Patrick added that even without the 
trafficking rule, fewer than 4% of the sta-
tions sold in 1985 were held by the party 
for less than three years. 
Before the hearings, the NAB had 

come out against a similar reinstatement 
of the trafficking rule that was proposed 
in the House. "There are no hard data 
to show that the absence of a rule has 
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negatively impacted broadcasters' pub-
lic service offerings," the NAB said in re-
sponse to H.R. 1187. 

License reform 
Another hot topic at the hearings was 

a plan, contained in the broadcasting act, 
that would require that a broadcaster's 
overall programming be deemed by the 
FCC as "meritorious," which is defined 
as "respond(ing) to the interests and 
concerns of the local community," ac-
cording to Hollings' staff. 
The bill also proposes the elimination 

of comparative hearing requirements for 
license renewals. 
The so-called two-step procedure con-

tained in the bill would require (1) that 
the broadcaster's application be exam-
ined, in isolation, by the FCC. 

If the Commission deemed that the 
broadcaster was responsive to the issues 
of the community, and made no serious 
violations of the Communications Act, 
the license would be approved. 

If, however, the FCC found the broad-
caster deficient, then (2) a hearing would 
be held to deny the renewal. The license 
would then be open to other applicants. 

Reform needed 
While Patrick disputed many of the 

Senate bill's proposals, he did agree that 
the current process involving often costly 
comparative hearings is in need of "seri-
ous reform." 
The existing renewal system, he indi-

cated, "bear(s) little relation to which ap-
plicant will in fact best serve the public. 
The incumbent, already disciplined by 
market forces and party to the unavoid-
able compromises that operating in the 
real world requires, faces the promises 
of the challenger unencumbered by any-
thing other than the need to carefully 
groom and polish its presentation." 
"From an evidentiary point of view, the 

challenger can look to the full record of 
the incumbent station's operations dur-
ing the entire license term, while the ex-
isting licensee can do little but speculate 
on the likely performance of its putative 
replacement," Patrick said. 
"This places the decisionmaker in the 

(continued on page 15) 
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Clips 
Commission appropriations set 
Nearly one quarter billion dollars in 

funding has been authorized for the 
FCC through fiscal year 1989, follow-
ing approval in the Senate of the Fed-
eral Communications Commission 
Act of 1987. 
The legislation was introduced by 

Senator Daniel Inouye, Chairman of 
the Commerce Committee's subcom-
mittee on communications. 
Under the terms of the Act, the FCC 

will receive $107,250,000 for fiscal year 
1988. For the following fiscal year, 
$109,250,000 has been authorized. 
The additional $2 million for 1989 

is to cover projects which may be 
authorized later by Congress. 
For more information, contact Emi-

lio Pardo at 202-224-0411. 

Minority ownership reports 
Minority ownership reports re-

ceived from broadcast stations after 31 
July are considered delinquent, the 
FCC announced. 
The forms, required from stations 

since 15 May, are to be used by the 
Commission in an inquiry regarding 
minority ownership of broadcast sta-
tions. 
In the FCC report and order on the 

issue, licensees concerned about con-
fidentiality were permitted to omit 
their call letters and community of 
license. Instead, the licensees were to 
declare the county and state in which 
they were located, along with certifi-
cation that a report had been filed. 
The Commission stressed that false 

certification would be a "serious of-
fense." 
For additional information, contact 

Florence Setzer, at 202-653-5940. 

Main studio rules remain 
The FCC on 17 July declared a 

limited stay of its main studio rules, 
temporarily suspending that portion 
which would require public inspec-
tion files to be kept in a station's com-
munity of license. 
One month earlier, the Commission 

ruled that TV and radio licensees 
could locate their main studios any-
where within their principal commu-
nity contours. Public inspection files 
would be kept within the community 
of license. 
A number of petitioners, including 

the NAB, requested a stay of the main 
studio rules. 
The FCC, while not allowing a full 

stay, did allow a limited stay pending 
reconsideration of the issue. The stay 
allows licensees now keeping their 
files at the AM transmitter main stu-
dio or authorizerd main studio loca-
tion to continue doing so. 
For additional information, contact 

Eileen Huggard at 202-632-7792. 

Radio broadcast station totals 
As of 30 June, a total of 10,128 ra-

dio broadcast stations were licensed 
in the US, the FCC announced. Of 
those stations, 4,887 were AM facili-
ties, 3,969 were FMs, and 1,272 were 
FM educational. 

Circle Reader Service 32 on Page 28 
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NAB's NRSC Filter Kit Plan Of 
by Alex Zavistovich 

Washington DC ... The NAB has 
decided to abandon a plan to make 10 
kHz stopband filters available at low cost 
to AM broadcasters who might other-
wise be unable to afford to comply with 
the National Radio Systems Committee 
(NRSC) standard. 
The association changed its mind on 

the filter issue on 20 July, after learning 
that the New York-based equipment 
manufacturer Energy-Onix was plan-
ning to sell an NRSC compliant filter cir-
cuit board starting in August. 
Before learning that other companies 

planned to market filter circuit boards, 
the NAB had laid the groundwork for an 
agreement with Circuit Research Labs 
(CRL), an Arizona-based processor com-
pany. Under the agreement, the NAB 
would have had CRL filter kits for sale 
at the Radio '87 convention, in Septem-
ber. 
The kits, which would have been sold 

by CRL for the cost of expenses, were ex-
pected to cost broadcasters approxi-
mately $125 apiece. 
The attitude at the NAB was, "Why 

should we do it (sell filters) if somebody 
else will," explained NAB engineer Mike 
Rau, an NRSC member. 
The 10 kHz filter is one part of the 

NRSC standard for improved AM broad-
casting. Other recommendations in the 
standard include a 75 µS preemphasis 
and corresponding deemphasis. 
Rau said the NAB had contacted 

processor manufacturers, inquiring 
whether the companies would consider 
making filters alone, as add-ons to 
broadcasters' existing processors. Several 
companies had not responded until very 
recently, Rau commented. 
The delay in hearing from some 

companies may have prompted NAB's 
overture to CRL as a stopgap meas-
ure. 
CRL Engineering Manager Stan Salek 

said that CRCs side of the agreement 
would have been to provide a circuit 

board, kit of parts, and instructions on 
assembly and installation of the filter. A 
section in the instructions would have 
cited several ways to adjust processors 
for the 75 µS preemphasis. 
Salek told RW in July that CRL was 

not "looking to make a profit" on the 
filters. He had hoped that the cost to sta-
tions could be kept below $100. 
Bernard Wise, president of Energy-

Onix, acknowledged that the NAB had 
contacted his company about the possi-
bility of selling the NRSC filter alone. 

The firm recently introduced an "AM 
Protector-Enhancer"—a preemphasis cir-
cuit, NRSC filter and monitor de-
emphasis circuit in a single unit. 
Wise decided that the filter circuit 

board could be sold separately from the 
larger unit. The board, which would be 
prechecked and pretested, includes 
group delay compensation and has all 
the features and characteristics required 
of the NRSC filter, he said. 
The unit would be compatible with 

any existing processor, he added. The 

output of a station's limiter would be 
connected to the input of the NRSC fil-
ter, which would tAen go to the trans-
mitter. 
The Energy-Onix board, at $275, is 

over double the cost originally antici-
pated by the NAB for selling the CRL fil-
ter kits. However, Wise stressed that his 
company's offering would be a pre-
checked filter circuit board, not a kit. 
Wise said the NAB had not suggested 

an agreement with Energy-Onix similar 
to the one it had been developing with 
CRL. 
For additional information, contact 

Mike Rau at 202-429-5340 or Bernard 
Wise at 518-828-1690. 

FM Booster Increase 
by David Hughes 

Washington DC ... The FCC has ap-
proved a plan that will allow FM stations 
to increase the power of their booster fa-
cilities. 
At a 16 July meeting, the Commis-

sioners voted to allow FM boosters to be 
increased from their previous 10 W max-
imum power limit to "20 percent of the 
maximum permissible ERP for the class 
of primary station they rebroadcast!' 
The FCC also amended the rules to 

permit boosters to be fed "by whatever 
technical means,"—including microwave 
or common carrier. In the past, boosters 
were required to receive the primary sta-
tion's signal. 
The new rules also allow FMers to use 

aural broadcast auxiliary channels, 
otherwise known as intercity relay sta-
tions, on a secondary, noninterference 
basis to transmit signals to boosters. 
FM boosters are employed in order to 

eliminate areas of poor coverage within 
a station's coverage area. Unlike FM 
translators, which relay the parent sta-
tion's signal on a different channel, 
boosters operate on the same frequency 
as the parent station. 
The booster power increase plan, 

which was unveiled by the FCC in 
February, came in response to a 1986 re-
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quest from Evansville, IN-based Brill 
Media Company. The firm contended 
that the previous 10 W booster limit 
made it difficult to overcome coverage 
gap problems. 
While the new rules will "provide op-

portunities for more efficient and effec-
tive use" of boosters, the FCC stressed 
that "the fundamental nature and pur-
pose of booster stations will not change." 

It maintained that boosters will con-
tinue to provide fill-in service, on a 
secondary basis, to areas within the pri-
mary station's conoturs. 
While the FCC removed the 10W max-

imum limit for boosters, the rules will 
continue to prohibit their operations 

Approved 
from extending beyond the 1 mV/m con-
tour. 
"The requirements and technical stan-

dards will ensure that high-powered 
boosters will not cause interference to co-
channel and adjacent channel stations in 
excess of that which is currently permis-
sible for full-service stations," the FCC 
said. 

In addition to revamping the FM 
booster regulations, the Commission 
also approved the creation of a similar, 
on-channel booster service for TV. 
The FCC contact on the FM booster is-

sue, which is contained in Docket MM 
87-13, is Marcia Glauberman, 202-632-
6302. 

The New Series 2100C 
A Great Cart Machine Just Got Betted 
The quality and value leader is now even better The new Series 
2100C features the innovative Phase Lok V precision head block, an 
improved cartridge guidance system, a more powerful solenoid 
and advanced electronics with specifications that meet or exceed 
1975 NAB standards. 

Now more than ever before, 
compare prices.. compare features. 
You'll agree that the new Series 2100C 
gives you more value per dollar than 
any other cart machine 

Playback: Mono $1,325 Stereo $ 1,425 

Record/Play: Mono $1,995 Stereo $2,295 

Prices USA only. 115V, 60 Hz, 
FOB factory exclusive of sales or use tax. 
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the advanced Phase Lok V 
head block. 
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A Little Bit of Dis and 
by Judith Gross 

Falls Church VA ... Despite the ques-
tionable efforts of the recording industry 
to keep DM from hitting these shores too 
quickly, it looks like the there will be con-
sumer machines in the stores for the 
Christmas holiday shopping season. 
Expect to see professional models at 

the shows this fall in prototype ... 
production models on sale early next 
year. 
Rotary-head-based Digital Audio 

Tape (R-DAT) is hot on the minds of ra-
dio and audio engineers—it's evident— 
from the healthy turnout at a local joint 
SBE-AES chapter meet here in July. 
Clayton Blick, district sales manager 

for Sony's professional audio division 
was swamped with questions about 
where, what and how soon. 

It seems sales of the consumer units, 
expected to run from $1200 to $1400 for 
starters, will help subsidize the introduc-
tion of professional machines to the 
broadcast industry a few months later. 
Sony has already shown its TCC 630 

portable Nagra-like recorder in proto-
type . Blick says the units will sell for 
around $7000. 
Unlike the consumer decks, the pro 

unit will record at the sampling rate of 
CDs-44.1 kHz—as well as 48 kHz. It can 
record up to two hours onto metal-
particle tape, with helical scan recording 
and a transport similar to Sony's Beta, 
U-Matic and 8mm video formats. 
Anyway, Blick, or maybe Sony, seems 

to harbor some interesting opinions 
about where R-DAT is going ... 
He doesn't think the TCC 630 would 

make a very good cart machine replace-
ment, which is obviously what most ra-
dio engineers have in mind. 
"You'd need to pre-roll it to cue, be-

cause of the servo and lock-up," Buick ex-
plained. 
He also doesn't think stations would 

be likely to go for the consumer 
machines. Really? Take a look at what 
'happened with CD players. For years 

there was hardly any hardware for the 
pro market, but did that stop stations 
from playing CDs? 

In fact, at least one (possibly more) 
company on the west coast has been im-
porting consumer DAT players from Ja-
pan and selling them through ads in au-
dio magazines. 
And I know of at least one station 

whose engineer returned with an R-DAT 
machine from Montreux and intends to 
do just what Blick thinks stations won't 
do—put it on the air. 

Blick also doesn't think that with the 
$1400 price tag, and pre-recorded cas-
settes going for around $12, there will be 
many 14 year-olds rushing to buy R-DAT 
machines and heading down to the lo-
cal record store for the latest copy of 
Twisted Sister. And I'd be willing to bet 
that's precisely who will be buying! 
One marketing hint Blick alluded to: 

when Sony comes out with a personal 
portable R-DAT player there's already a 
natural name for it—DAT-Man 

NRSC, yes ... altruism, no ... It 
was a nice idea the NAB along with the 
NRSC subgroup had. Offer kits to im-
plement the 10 kHz stopband of the 
NRSC standard to stations who can't af-
ford whole new processing units. 
CRL magnanimously agreed to make 

the kits available to NAB for under 
$100 ... no profit required ... and 
NAB was going to sell them for stations 
to assemble themselves for about $125. 
No sooner had RW reported the good 

news, than the deal was off. Seems a pri-

vate enterprise, Energy-Onix in upstate 
New York already had plans to market 
several NRSC products, one of which 
was a stopband filter card. 
The NAB, as we all know, does not like 

to step on the toes of private enter-
preneurs, and figured, why duplicate 
somebody else's efforts? Of course, we'll 
forget for the time being, that NAB has 
their own for-profit subsidiary called 
NAB Technologies. 
Anyway, stations can now get pre-

assembled NRSC filters from Energy-
Onix. And while the company is charg-
ing about $275, stations take note that in 
addition to being already assembled, the 
cards will be pre-checked and pre-tested. 
Oh well, NAB, it was a noble 

idea . . . By the way, some 158 AM sta-
tions have converted to the NRSC stan-
dard already ... 

* * 

In the midst of the NABET strike at 
NBC comes the surprise sale of the NBC 
Radio Networks to Westwood One. Ar-
thur Kent, president of NABET Local 10 
in NYC worries about the sale affecting 
the jobs and pensions of NABET mem-
bers there. 
But NBC VP/Labor Relations Day Kro-

lik doesn't want to discuss it with the un-
ion at all ... 

It kinda sounds like a program direc-
tor's dream. Every listener, no matter 
what station they tune to, will get your 
station. 
That's exactly what happened to one 

Washington DC FM recently. Seems the 
station was helping FEMA test emer-
gency broadcast use of the Blaupunkt 
ARI system. 
ARI, you may recall, is the traffic sys-

tem which, if you're listening on a spe-
cial Blaupunkt radio, will actually inter-
rupt a cassette or other station to tune 
you to updated road reports. 
The interruption feature makes ARI a 

natural for EBS. Fears are that EBS is be-
ing used too much for non-threatening 
emergencies, plus listeners are immune 

With our Automatic Remote Control System 
your transmitter - and your personnel - will 
operate with increased efficiency 

Have you ever wondered if your night operator will 
remember . . . to switch patterns at sunrise? . . . to 
periodically check critical levels? ... the correct 
transmitter restart sequence? You'll never have to worry if 
Potomac Instruments' RC16 + is on the job. Because it'll 
do all these tasks for you. Plus a lot more. Automatically. 

With its microprocessor based control logic, the basic 
RC16 + provides 16 telemetry channels with automatic 
out-of-tolerance alarms and remote raise/lower controls; 
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plus 16 status channels. The automatic functions — pat-
tern shift, transmitter restart, power control — are pre-
programmed in accordance with station license re-
quirements and controlled with an accurate master clock. 

The RC16 + is also expandable. In 16 channel incre-
ments, up to a total of 64 channels. With the remote video 
display option your chief engineer can get a detailed 
readout of all measured parameters. It's updated every 30 
seconds and connects to any standard telephone. The op-
tional plug-in automatic logger provides a permanent 
record of all transmitter activity. Log intervals, sequence, 
and alarm flags are user-selectable. 

And, best of all, the RC16 + is cost effective. No other 
unit on the market offers these features and capabilities at 
this low price. 

Basic System $4,995.00 
Additional 16 Channels  1,865.00 
Plug-In Automatic Logger  2,499.00 
Remote Video Display Unit  650.00 

OTOMAC INSTRUMENTS 
932 PHILADELPHIA AVE. SILVER SPRING, MD 20910 
(301) 589-2662 

(R)DAT 
to the familiar EBS tests and tones. 
Anyway, the station had the ARI 

equipment at the transmitter, and along 
came a weekend of violent thunder-
storms. The transmitter was down for 
awhile, and next thing you know, 
listeners are calling to say no matter what 
station they tuned to they can only get 
the one station. Too bad it wasn't in the 
middle of Arbitrons ... 

* 

011iemania ... It was inevitable that 
stations would capitalize on the media 
event of the summer: the Iran-Contra 
hearings. 
DC FMer WAVA came up with an "Ol-

lie Kit" in honor of you-know-who 
which is now—get this—being consid-
ered for a spot in the Smithsonian Insti-
tution's Blessings of Liberty exhibit in Sep-
tember. 
The kit consists of an "011ieBurger," a 

manual paper shredder (scissors), a $10 
traveler's check, a $3 gift certificate from 
Parklane Hosiery, and a personal secu-
rity system (padlock) ... 
Meanwhile, the hearings themselves 

made use of the Automatic Microphone 
System from Shure Brothers Inc. Seems 
the automatic off-on helped keep down 
extraneous noise and took the guess-
work out of who was speaking next .. . 

* * * 

Where have you gone, Joe D'Angelo? 
. In the middle of lots of continuing 
talk about Harris Broadcast, comes word 
that bug-time manager for Broadcast 
Product Marketing, Joe D'Angelo has left 
the company to pursue interests of his 
own. 
For a long time Joe was, among other 

things, the point man on AM stereo. 
Most recently he handled the experi-
mental synchronous AM transmission 
issues, the new DX-10 digital transmit-
ter, and was helping the NRSC in its de-
velopment of an RF mask. Sorry to see 
ya go, Joe ... 

* * * 

Whoops Award of the month goes to 
the well-meaning PR firm for KOMO-
AM in Seattle. 
A zealous account executive wanted the 

world to know, via a press release, that 
KOMO was the recipient of the RTNDAs 
prestigious "Edward R. Morrow Award." 
We figured that award must be a cross 

between one honoring the late legendary' 
newscaster Edward R. Murrow and one 
honoring long-time WABC radio DJ and 
broadcast owner "Cousin Brucie" Mor-
row. Nice try ... 

Farewell Old Friend ... It is with gen-
uine sadness that I report the passing of 
RW's Old Timer, Floyd Hall. Floyd was 
an original ... one of the early pioneers 
of radio who helped make this the fas-
cinating business it is. 
His columns were widely read and 

liked, and his reminisces on the early 
days of radio were a joy to all of us. His 
cheerful little notes and his off-beat 
down to earth humor helped make those 
tough and tedious days a little easier. He 
will be missed ... 

Heard something interesting? Spill your 
guts to Earwaves. Write PO Box 1214, Falls 
Church VA 22041, or call me at 703-998-
7600. Best tidbit of the month wins a coveted 
Radio World mug. 

Circle Reader Service 15 on Page 28 



August 15, 1987 Rodio World 5 

TReaders'  
 Forum Got something to say about 

Radio World? Any comments on 
articles? 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). 

International synchronous 

Dear RW: 
I have just returned from one of my 

periodic trips to Europe to read the arti-
cle in RW of the problems in synchroniz-
ing transmitters in this country. 

It is hard to understand why a system 
of sync tones is still used to establish 
synchronization of two or more AM 
transmitters when this system was 
phased out elsewhere in the world many 
years ago. 
I also find hard to understand that the 

FCC's nominal tolerable frequency 
difference between groups of syn-
chronised transmitters is 5 Hz, where in 
practice, anything above 0.05 Hz toler-
ance is inviting a large "mush" area. 
The New Zealand government's 

broadcasting service has three or four 
synchronous groups operating within 3 
Hz limits and the "mush" area is so large 
that a third transmitter operating at a 
second frequency is installed. 
Since their groups have only two 

transmitters it is puzzling to see why 
they did not start off with two transmit-
ters using the two frequencies. 
France no longer operates syn-

chronous groups; this is not because of 
technical problems but because of the 
proliferation of privately owned FM sta-
tions that have commenced operations 
in the past few years. 
The French government offers syn-

chronous channels for use by private 
broadcasters but there are few takers. 

Italy, Britain, Spain and other coun-
tries with government operated stations 
continue synchronous use with stable 
crystal drives having stability of two 
parts in 101° over a 24 hour period, or a 
month long operation not exceeding 1 
Hz. 

Better operating conditions are ob-
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tamed with biweekly visits to remote 
transmitters taking an atomic standard 
for reference. 
Since the variation is principally due 

to the crystal aging rate, any drift is 
usually in the same direction for all crys-
tal drivers under the same precise phys-
ical and electrical conditions. 
Therefore, drift figures relative only to 

other transmitters are somewhat better. 
Because of the common language, it 

has been easier for me to evaluate the 
BBC's services on 692, 809, 881, 1052 and 
1214 kHz. 

All these transmitters use stable crys-
tal drivers without external synching. 
Reference is made to longwave station 

Droitwitch which presently operates on 
200 kHz using an atomic drive. All other 
transmitters are adjusted by visual dis-
plays to Droitwich or its synchronized 
slaves. 
Apart from the obvious precautions of 

maintaining close frequency stability and 
audio delays, is the problem of nighttime 
reflected signals creating "mush." 
So antenna vertical patterns, fre-

quency of operation and terrain play a 
large part in stable operations. 
Daytime "mush" can be restricted to 

a small area less than a half mile in di-
ameter and most of the distortion is ob-
served only by listening at one site. 

Listening in an automobile in motion, 
one can pass through a "mush" area in 
seconds or a minute or so, depending 
upon the direction of the car compared 
with the direction of the wave created by 
two or more transmitters. 
Our construction of a group of three 

synchronous transmitters on the Island 
of Hawaii has been delayed by my prior 
FM commitments in Italy but we hope 
to have commenced installation by 8 
July. 
This will be the first true synchronous 

group in the US since more than two 
transmitters are to be used, all 5 kW and 
crossovers occur in areas of 1000 to 500 
µV. 
Apart from using free running crystal 

drivers to operate within 0.03 Hz, two 
sites will use a Paran antenna system 
which it is hoped will have reduced sky-
wave. 
One big problem with synchronized 

groups in Europe that we will not have 
to combat is "external interference." 
That is interference from stations on or 

near the operating frequency and not in-
cluded in the group. A large part of our 
1 and 2 mV/m areas have no radio serv-
ice whatsoever at this time. 

Alan L. Roycroft, President 
Broadcast Services, Inc. 

Honolulu, HI 

Kudos for NRSC standard 

Dear RW: 
I just had to let someone know how 

excited I am about the new NRSC stan-
dard for AM improvement. 
Our standard pre-emphasis/filter ar-

rived on June 3. Installation and adjust-
ment took place that night after sign off. 

There's been an increase in station sales since the FCC's anti-trafficking 
rules were lifted. Since that time station prices have soared to new highs. 
Whether this has hurt or helped stations and the communities they serve 

is something Congress has been trying to ascertain. 
The NAB maintains that there is no hard data to support fears that the 

elimination of the anti-trafficking rules has led to sellouts that are not in 
the public's interest. 
But there are signs that the absence of such regulation has driven station 

prices up, and that extra debt servicing costs have reduced capital budgets, 
resulting in a gradual erosion of the technical plant. 

Buyers paying millions for stations 
may have been forced to hold the 
line on new equipment purchases, 
and may have found it necessary to 
sell out within increasingly shorter 
periods of time to make a return on 
their investments. 

If such is the case, this could be 
considered detrimental to maintaining the technical integrity of the station 
and to serving its community. 
The NAB is right when it says there is no "hard data" on negative effects 

from lifting the anti-trafficking restrictions. 
Therefore the FCC should reevaluate the situation and try to collect data. 

The Commission should look at recent buying activity and see if stations 
held less than three yews have suffered as a result. 
Have capital budgets been reduced and equipment purchases been put 

off? Have stations suffered technically? If the facts show the lack of anti-
trafficking regulation has hurt stations, then the FCC should consider rein-
stating the rules. 
Deregulation only works when it carries long as well as short tenu  benefits. 

Hard Data 
Needed 

—RW 

All went smoothly. KIMM signed on 
the morning of June 4 with the standard 
in place. 
That morning, at home, I listened to 

our 5 kW daytimer on every radio in the 
house and in both cars. (I live about 5 
miles from the transmitter.) 
We sounded just as good as ever. 

Maybe a little better. I have been using 
some audio pre-emphasis for several 
years. Our program director liked the 
sound. So far so good. 
Now the scary part. While tuning 

across our signal, a weak but readable 
station with a C&W format appeared just 
below us on 1130 kHz. 
By golly, it's KBMR in Bismark, ND— 

about 220 miles airline distance from 
Rapid City. I've never heard them here 
before. 
We have always taken pride in running 

a clean transmitter, but there was 
enough extraneous "trash" 20 kHz away 
from the carrier at 1150 kHz, to obscure 
them. Now they're in the clear. 
Imagine the potential for interference 

reduction if every station in the US con-
verts to the NRSC standard! We will all 
benefit. 
Thanks go to everyone involved in de-

veloping this standard. I'm impressed. 
Gary Peterson, CE 
KIMM/KGGG-FM 

Rapid City, SD 

Reply to K-W call change criticism 

Dear RW: 
In response to your editorial of June 

1, "If It Ain't Broke" you neglected to ac-
knowledge the large amount of call let-
ters that are currently assigned to the 
maritime service. 
With your 17,000 possible combina-

tions, you should see what great call let-
ters are floating around the Mediterra-
nean Sea! 
The Commission should loosen its 

policy towards K and W calls nation-
wide, the return of three letter calls and 

the ability to acquire maritime licensed 
calls for broadcasters. 
We are a business based on creativity, 

much of it based on our image projected 
through our call letters. 

Mark Heller, President 
WTRW-AM 

Two Rivers, WI 

Applaud AM stereo car radios 

Dear RW: 
What came first, the chicken or the 

egg? Or with AM stereo, the broadcaster 
or the receivers? 

If AM broadcasters don't get off their 
"nests" and offer stereo quickly, receiver 
manufacturers will stop producing AM 
stereo radios. 

In the meantime, while my fellow 
broadcasters rush to the phones to or-
der AM stereo equipment, we should go 
one step further and write letters of 
thanks to auto manufacturers who pi-
oneered by offering AM stereo radios in 
their cars and trucks. 

Let them know we appreciate all that 
they are doing. We definitely need their 
continued support—don't take them for 
granted. 
Now, let's stop bickering about which 

AM stereo system to install. 
Foreign countries have chosen only 

one system, the retired FCC Chairman 
pointed to one system, and assuming 
you are going stereo to be heard by 
listeners—only one system is found in 
100% of radios equipped to receive AM 
stereo. 
WGNS installed C-QUAM in 1984. 

Sales of new cars and trucks with factory 
installed AM stereo radios have brought 
the total to approximately 5,000 in our ru-
ral county (Rutherford County, popula-
tion 97,800). 

Let's work together now to strengthen 
and improve the AM broadcast industry. 

Bart Walker, President 
WGNS 

Murfreesboro, TN 
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AM Rules Set For FCC Review 
(continued from page I) 
the wide variety of issues raised in the 
study he expects a "relatively long" com-
ment period. 
He added that the FCC will study the 

comments it receives and begin issuing 
a series of rulemaking proposals in 1988. 
"There will be a series of NRPMs (No-

tice of Proposed Rulemakings), all of 
varying lengths, next year;' LaFollette 
said. "Some of these issues will take 
more time than others." 

Issues examined 
In the July Notice of Inquiry, the FCC 

will examine whether to overhaul the 
rules which "prescribe the degree of in-
terference protection" for day and night 

operations in the AM band, as well as 
those that "establish the areas of service 
AM stations are entitled to under their 
particular circumstances!' 
Also to be placed under the magnify-

ing glass will be the "standards and 
procedures used in applying the techni-
cal assignment principals!' 
On a broad level, the Commission will 

examine how changes in the assignment 
criteria will affect interference, the crea-
tion of new station assignments and the 
modification of existing assignments. 
Among the specifics the FCC has tar-

geted for scrutiny include field strength 
values of station contours protected from 
interference, in addition to the levels of 
interference permitted at these contours. 

It will also examine radiated emissions, 
skywave propagation curves, ground 
propagation and interference calculation 
methodologies. 

Antenna systems and more 
The inquiry, which covers a lot of 

ground, will also examine the develop-
ment and identification of antenna sys-
tems that, according to the FCC, "could 
provide greater flexibility to AM stations 
to overcome difficulties such as antenna 
site restrictions and skywave interference 
to other stations!' 
The Commission pointed out that 

by redefining protected contours, sta-
tions could possibly increase their 
powers to overcome atmospheric and 

What makes a Radio Classic? Timeless design, flaw-
less performance, outstanding value, and above all 

▪ bullet-proof reliability. Because, in radio, we don't coddle 

our classics. 

The RCA 77DX is one such product. It set new standards in micro-
phone performance. Even now, decades later, its quality still endures. 
Arrakis Systems' SC audio consoles are Radio Classics too. Introduced in 

1980, the SC series set new standards in design, performance and value. 
Today, Arrakis SC consoles are the choice of more radio stations world-
wide than any competitive unit in their class. Shown below is the 2000SC, 
an outstanding value at $ 4695. Like all 
Arrakis audio consoles, the 2000SC is 
ultra-reliable. And it will continue to 
deliver outstanding performance as the 
years go by. After all, that's what it takes 
to be a Radio Classic. 

ARRAKIS 2000 Sc AUDIO CONSOLE 

2000SC FEATURES: 
• 12 Stereo Channels, 24 Inputs Total. 

• Program, Audition, and 
Mono Mixdown Balanced Output,. 
• Telephone Mix-minus Buss. 
• Full Monitoring Facilities. 
• Remote Equipment Start. 

arraids 
SYSTEMS, INC. 

Call (303) 224-2248 

For features, 
performance, 

price and 
reliability, 

RCA 77DX MICROPHONE 

2000SC RELIABILITY: 
• DC Controlled — No Audio On Pots 
Or Switches. 
• Rugged Motherboard Construction 
• Penny & Giles Slide Faders. 

• ITT Schadow Switches. 
• Only 3 IC types employed, all plug-in. 

NOBODY BUILDS CONSOLES LIKE ARRAKIS. 
Arrakls Systems Inc. 2609 Riverbend Court Fort Collins, CO 80525 

man-made noise. 
The FCC added that it will also exam-

ine the improvement of protection ratios 
to reduce adjacent channel interference 
as well as the impact of improved 
receivers on protection criteria. 
Other topics open for examination in-

clude greater accuracy in calculating in-
terference between AM assignments to 
ensure against unintended interference, 
along with the issue of greater flexibil-
ity in choosing the type of antenna sys-
tem most appropriate for a station's par-
ticular circumstances and site. 

In addition, the FCC said it would look 
into ways of applying less rigid techni-
cal assignment principles, such as allow-
ing the interfering contours of other sta-
tions to extend into the service area of 
a station where interference already ex-
ists. 
The Commission said it would also 

look at removing the restriction that pro-
hibits applications for new or modified 
assignments that would result in inter-
ference being received by an applicant 
station. 
The Commission added it will review 

the possibility of allowing stations to en-
ter into "private agreements" to resolve 
interference conflicts. This issue, which 
was originally unveiled in the 1986 re-
port, will be examined in greater detail, 
according to LaFollette. 
Even though references to AM stereo 

are missing from the FCC's statement 
about the inquiry, LaFollette indicated 

•  

... except in 'more 
remote areas,' the 

band is filled 
to capacity. 

5 5 
that the issue will be up for discussion 
because it relates to several of the items 
raised in the study. 

AM evolution 
The FCC maintained that the AM as-

signment principles have "evolved over 
many decades" at which time the band 
was undergoing "considerable growth!' 
However, except in"more remote areas," 
the band is filled to capacity. 
That maturation of the AM band com-

bined with the rise in popularity of the 
FM band (with its 5,200 stations), has 
"dramatically altered the listening habits 
of the public over the past two decades, 
generally resulting in significant changes 
in the economic position of AM sta-
tions," the FCC said. 
Despite the proposal to improve the 

overall technical quality of AM, the FCC 
admitted that many of its proposals in-
volved "trade-offs that are necessary to 
reach a balance between quality of serv-
ice and extent of service!' 
"In view of the congestion in the AM 

band today, without accepting such 
trade-offs AM broadcast stations essen-
tially would remain locked-in with the 
current quality of service because oppor-
tunities for improvements would be fore-
closed to a large extent;' the FCC added. 
At RW's press time, the full text on the 

inquiry, which will describe the study in 
greater detail, was scheduled to be 
released in August, LaFollette said. 
For more information on the AM im-

provement issue, which is contained in 
Docket MM 87-26Z contact Wilson 
LaFollette at 202-632-5414. 

Circle Reader Service 21 on Page 28 
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Westwood Buys NBC Networks 
by Alex Zavistovich 

Los Angeles CA ... Pending final 
authorization by their respective execu-
five boards, Los Angeles-based West-
wood One may soon dramatically in-
crease its share of radio revenues by pur-
chasing the NBC Radio Networks. 
On 20 July, NBC announced that it 

had entered into a "letter of intent" with 
Westwood One, the first step in the 
transaction. 
Under the arrangement, Westwood 

One will purchase the NBC Radio Net-
work, The Source and Talknet. NBC Ra-
dio Entertainment, the network's long-
form program unit, would also be part 
of the acquisition. 
Not included in the sale, however, are 

any of NBC's eight owned and operated 
radio stations, said NBC spokesperson 
Cathy Lehrfeld. 

Lehrfeld stressed that the transaction 
had not yet been finalized, but expected 
the deal to be dosed by late August. 
Before the closing, both companies 

will conduct board meetings and will 
"review each other's operations," she 
said. 

Purchase price plus stock options 
In the purchase of the radio proper-

ties, Westwood One will pay $50 million 
to NBC. Additionally, NBC and its par-
ent company, General Electric—which 
bought NBC in 1985—would have the 
right to buy up to one million shares of 
Westwood One stock over the next five 
years at $36.40 per share. 
The figure reportedly represents a 35% 

premium over Westwood One's stock 
price in mid-July, before the announce-
ment. 
Westwood One was founded in 1975 

by Norman Pattiz, formerly a sales man-
ager for a Los Angeles television station. 
At the time, the company developed ra-
dio programs, which it also distributed. 

In December 1985 Pattiz acquired the 
Mutual Broadcasting System from Am-
way. The purchase of Mutual quickly 
turned Westwood One into an affiliated 
radio network, and—with 4,000 
affiliates—it is the largest such network, 
in terms of stations. 
With the acquisition of the NBC 

properties, Westwood One will also con-
trol between 25 and 30% of the revenue 
of the radio network industry. Latest 
reports had listed Westwood One with 
a 15% share of the market; NBC report-
edly had a 13% share. 
Despite the additional revenues 

brought in by the NBC facilities, West-
wood One will still fall behind ABC in 
market revenues. ABC Radio reportedly 
controls revenues between 35 and 40% 
of the total market. 

Spirits high 
-At the NBC camp, spirits seemed high 

about the upcoming transaction. NBC 
Radio President Randall Bongarten 
called Westwood's planned acquisition a 
"strategic network radio alliance." 
"We believe this (purchase) will allow 

us to broaden the exposure of our news 
product in the radio marketplace," Bon-
garten commented. He maintained that 
"both companies will benefit from the ef-

ficiency and flexibility of a combined or-
ganization that is totally focused on ra-
dio." 
•What remains unclear is the effect of 

the change in ownership on NBC's ra-
dio employees. Although no one would 
comment about personnel changes, the 
tone on both sides was generally upbeat. 

Lehrfeld could not comment on the 
fate of the people currently employed by 
the NBC radio networks. She pointed 
out that Westwood One would be oper-
ating the facilities, and would have con-
trol of personnel changes in the organi-
zation. 

Still, Lehrfeld said. "The people we 

have (at the network) are good. I can't 
speak for (Pattiz), but they are part of 
what makes the network what it is." 

Pattiz generally concurred. While ac-
knowledging that some jobs may be lost 
as a result of consolidation of the busi-
nesses, he stressed that "Westwood is 
not going in for a wholesale bloodbath." 
"We look forward to working with the 

excellent people at the NBC Radio Net-
works," said Pattiz, adding that he ex-
pects "they will play important roles in 
the success of this new enterprise." 

For additional information, contact Ca-
thy Lehrfeld at 212-664-2594. Contact 
Norman Pattiz at 213-204-5000. 

No Progress In NBC-
NABET Labor Talks 
New York NY ... At press time, the 
negotiating committees of NBC and the 
National Association of Broadcast Em-
ployees and Technicians (NABET) were 
engaged in several days of meetings, in 
the hopes of resolving a strike at the net-
work,- in effect since 29 June. 
The union and the network have been 

at odds for months over a new master 
contract. The strike action followed 
notification by NBC to its NABET em-
ployees that the network planned to im-
plement a final contract offer. 

In a joint session at the New )brk Fed-
eral Mediation and Conciliation Service 
offices on 20 July, NABET's negotiating 

committee offered a document to the 
NBC representatives, which the union 
said "removed 350 items from both sides 
of the bargaining table." 
NABET stressed that if the network 

wanted to restore any of the items, the 
union might also restore some of its po-
sitions. 
NBC said it was "disappointed" by the 

union's document, which reportedly re-
moved three-quarters of the NBC issues. 
Further, NBC spokespersons maintained 
only minor changes would be consid-
ered in the network's final offer. 

For additional information, contact 
NABET at 301-657-8420. 

DIGITAL SATELLITE PRICE 
COMPARISON 

A) Factory Direct $10,107* 
404-XXX-XXXX 

B) Network Direct 
703-XXX-XXXX 

C) ALLIED 
317-962-8596 

Direct 

$ 9,500* 

$ 8,775* 

*Price Comparison Based On: Receiver, 2 Program Cards, Cue Channel Card, Antenna System. Shipping and tax extra. 

"THE BEST 

FOR (317) 962-8596 Sati!lrieEDquipment 
LESS" 
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AM Antenna Project 
(continued from page 1) 
in the proposed design." He also added 
that "the 10 degree high fence at quar-
ter wave from the origin does not help 
appreciably in attenuating the ring 
ground wave without affecting the 
monopole ground wave." 
The conclusions made in Hussain's 

study caused some ripples when the 
thesis reached NAB headquarters. Al-
though the project is expected to con-
tinue, the association plans to build a 
smaller-scale model of the Biby design. 
According to NAB Director of Spec-

trum Engineering Mike Rau, the Hus-
sain thesis raised enough questions 
about the design, such as the effective-
ness of the ring radiators, that "building 
a full-scale antenna might be a mistake." 
On the other hand, Rau continued, "it 

would not be an especially burdensome 
or expensive thing to build a model." 
Rau said the model would operate at 

a higher frequency—in the range of 3 to 
7 MHz, rather than the 1650 kHz origi-
nally proposed. The higher frequency 
would allow the model to be reduced 
from 200' to approximately 30', keeping 
its operating characteristics proportion-
ally similar to a full-scale version. 
The antenna's designer, Richard Biby, 

said that the 3 to 7 MHz frequency for 
the model "seems plausible," but 
stressed that no final frequency for the 
model had been chosen. 
Biby noted that, before a frequency 

could be selected, the permissive height 
for structures in the area must be estab-
lished. Local ordinances usually include 
provisions for TV or ham radio an-
tennas, he explained. 

The permissive height for such struc-
tures would "set the frequency that 
would be appropriate to be scaled under 
those constraints," Biby said. 
Rau expected the model, which will be 

constructed by Rockville, MD-based con-
tractor Ed Osborne, to be completed by 
fall. 

Will not affect outcome 
Although the changes to the antenna 

project will require a model of Biby's an-
.tenna less than a third the size of the 
original design, project participants do 
not believe it will adversely affect the 
outcome of the study. 
On the contrary, Rau indicated, the 

smaller scale antenna would enable the 
NAB to "catch any problem the (Hus-
sain) thesis may allude to, before build-
ing a full-scale antenna!' 
Biby added that a scale model would 

adequately represent the performance of 
the full-scale antenna, as long as the 
study of the project considers the "ge-
ometries" of the low-profile antenna. 
"We can make due well enough 

modelling the geometries involved, not 
the actual performance of the overall sys-
tem," Biby stated. 
While Biby was confident that the 

smaller scale model of his design would 
not adversely affect the outcome of the 
antenna project, he questioned whether 
the NEC modelling had been "used cor-
rectly," by Hussain or his advisor Adler. 

In his September 1986 presentation to 
the IEEE, Adler, using NEC modelling, 
concluded that Biby's antenna indicated 
lower signal, different impedance and 
lower current (therefore lower signal 
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Changed 
strength), than its designer had calcu-
lated. 

Breakall's analysis of the Presholdt de-
sign also showed that the antenna would 
have large field strengths at high angles, 
suggesting possible skywave troubles at 
night. 
Apparently, however, Biby and Adler 

had met the day before Adler's presen-
tation to the IEEE. At the time, Biby said, 
both men "immediately agreed" that the 
antenna design would not work over 
perfect ground. 
Adler had apparently referred to the 

design as a "poor dirt antenna"— 
meaning, Biby said, that some antennas 
need imperfect conductivity of the 
ground in order to work. Nonetheless, 
Adler applied the perfect earth NEC 
analysis to the antenna in his presenta-
tion the following day. 
Biby could offer no explanation for 

why Adler chose to continue with NEC 
modelling after agreeing that the an-
tenna would not work over perfect 
ground, which Adler actually stated dur-
ing his IEEE presentation. "The antenna 
becomes a fallacy if you insist on perfect 
conductivity," Biby explained. 
However, Adler told RW that the NEC 

analyses run on Biby's antennna were 
"not a shoot-out of any kind!' The com-
puter modelling was used on both the 
Biby and Prestholdt antennas to refine 
the NEC code. 

Biby's antenna was selected, Adler 
said, because a great deal of test data 
would be available from the NAB's proj-
ect. 
"Our intention is to find whether, 

when the antenna is tested and meas-
ured, it shows the good results (Biby) 
said he would get," Adler said. "If it 
does, we'll have to sit down and discuss 
it with him, because it means we're miss-
ing something when we build our com-
puter model," he noted. 

Still, Adler said, he was confident that, 
so far, he and Hussain were "doing a 
pretty good job of representing the 
mathematics of the antenna!' 

According to Cap Cities/ABC Director 
of Engineering Al Resnick, who with 
Breakall and Adler co-authored the com-
puter modelling study presented at the 
IEEE, Adler's concentration on the Biby 
design was not unusual. 

Adler, Resnick said, is involved in the 
verification of NEC models, to predict 
what will happen in an antenna's per-
formance before it actually happens. 
While NEC is a computer model, it 

does not operate exclusively in cases of 
perfect ground, Resnick explained. The 
code can also study the effectiveness of 
the design of a monopole over lossy 
earth. 
Such a study "gives a hint at what's go-

ing to happen" in the operation of the 
antenna, Resnick said. 
Resnick concurred with the NAB's de-

cision to build an operating model of the 
antenna at a reduced scale. The model 
would not have to be full size to study 
its operation, Resnick said, and would 
be more economical to build. 
Despite any problems raised by com-

puter modelling, there is "still a green 
light on the antenna project," including 
Biby's design, according to Rau. The 
NAB was "happy to receive the (Hus-
sain) thesis and to have its input, but 
we're not sure if the thesis alone is 
enough," he said. 
Beyond citing a fall time frame for con-

struction of the model of Biby's antenna, 
Rau was unable to provide any addi-
tional information on how long the sub-
sequent study may take. 
The Prestholdt antenna project is also 

reportedly continuing, with the NAB 
concluding an agreement with the Lau-
rel, MD-based firm of Kidde Consultants 
for a survey of the Beltsville, MD proj-
ect site. 
A building permit must also be ob-

tained and a lease signed with Howard 
University, which owns the Beltsville 
property. At press time, the NAB had 
not entered a contract with a builder for 
the Prestholdt tower. 
For additional information, contact 

Mike Rau at the NAB: 202-429-5340. 
Contact Richard Biby at 703-522-5722, or 
Al Resnick at 212-887-5283. Contact 
Richard Adler at 408-646-2352. 
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Jullien Names VOA 
Equipment Choices 
by David Hughes 

Washington DC ... The subcontractor 
that is handling the purchase of broad-
cast equipment to modernize 19 studios 
at the Voice of America's (VOA) Washing-
ton DC headquarters says it has lined up 
its major suppliers. 
Despite the revelation of the names of 

the equipment suppliers—which were 
made according to VOA specifications— 
there is still some question in the indus-
try as to whether the project can come 
in at or under budget. 
Mike Hoover, VP of Jullien Enter-

prises, the Chantilly, VA firm that is han-
dling the subcontracting work to obtain 
and install broadcast gear for the new 
studio facility, told RW in mid-July that 
the major suppliers had been selected to 
supply approximately $2 million in gear. 
While the firms were selected, at press 

time, contracts for the gear had not yet 
been finalized, he said. Orders were to 
go out by the end of July, he added. 

Jullien's portion of the overall VOA 
contract is pegged at $3.2 million. With 
the $2 million in major equipment pur-
chases about to be made, that would 
leave the firm with $1.2 million to han-
dle the remaining equipment purchases, 
installation work, and related tasks. 
While the entire $6.6 million project is 

handled by Rockville, MD-based 
Grunley-Walsh Construction Co., that 
firm has subcontracted the electrical por-
tion of the contract to Dynalectric Co, of 
Vienna, VA, for $3.9 milliion. 
That firm, in turn has arranged for Jul-

lien to handle the acquisition and instal-
lation of the broadcast gear. 

Firms named 
Hoover announced that the console 

contract will go to Harrison Systems of 
Nashville, which will provide 19 custom 
on-air consoles according to VOA specs. 
Tape decks will be provided by Studer, 

and cart decks by Fidelpac. Cassette 
decks will be supplied by Tascam and 
turntables by Technics. 

In other product lines, phono preamps 
will be supplied by RTS, CD players by 
Sony, hybrids by Studer, audio distribu-
tion amplifier/IFB/mix minus system by 
RTS (with Jullien custom work), while 
speakers will be provided by JBL and 
ADS. 
Hoover said that the VOA contract 

specifies that one vendor be selected per 
category. In one case, however, two 
speaker/monitor manufacturers were 
chosen because large and small speakers 
were considered to be two categories in 
the contract specs. 
Hoover's assertion that the contracted 

gear so far totals just over $2 million 
agrees with the bottom line "cost" prices 

High performance at affordable prices. 
• 15, 20, 30 and 80 W exciters. 
• 100, 200, 250, 400, 500 and 1000 W amplifiers. 
• All front panel programmable, broadband, solid state. 
• 2 and 20 W STLs. 
• 24 Hr. technical support on call. 
• Credit/Leasing options available. 

BEXT Inc. 
739 Fifth Ave., San Diego, CA 92101 
619-239-8462 Telex 229882LJMUR 

supplied by the manufacturers at the 
time bids were being accepted. When to-
talled out from those prices and multi-
plied for quantity the "co,$" price of the 
specified gear was some $2.17 million. 
The fact that the manufacturers named 

correspond to those mentioned in equip-
ment specs drawn up for the VOA by 
National Teleconsultants puts to rest 
speculation about product substitutions 
to save on equipment costs. 

Doubts still exist 
However, some broadcast equipment 

industry sources maintain that they 
would be surprised if Jullien can arrange 
to get the specified gear for only $2 mil-
lion. They say there would be little or no 
advantage for equipment firms to sell 
gear at the "cost" price. 
One equipment manufacturer, who 

wished to remain anonymous, said his 
rock bottom estimate for the specified 
gear comes to $2.8 million. In order to 
get the same amount of gear for less than 
$2 million, he said manufacturers 
"would have had to drop their pants." 
He added that the only way a subcon-

tractor could purchase gear for less than 
$2.8 million would be to substitute gear 
from the original specs, a process that 
Jullien says it is not doing. 
Bud Harrison, of Hyattsville MD-

based Harrison Systems, said that he 
"hesitated" to make a statement saying 
that Jullien could not obtain the gear for 
about $2 million, but he added that "it 
will be interesting to see how they do it" 
While Harrison would not reveal what 

he thought the acquisition and installa-
tion of the broadcast gear would cost, he 
said his firm's bid was the next highest 
to Jullien's. 
He stressed that even though the VOA 

studio contract is for 20 months, the 
clock started running in May. As of Jul* 
he said that three months had already 
passed with the gear still not even corn-

FM Antennas 
FCC Directionals 
Multistations 

Rigid Transmission Line 
Pattern Studies 
Combiners 

Shivelyowell LLaboratonesabs divIsIon ol H  

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 

TWX-710-223-8910 SHIVELY BRGT 
call or write for more information 

VOA studios and control rooms are to be refurbished by Jullien Enterprises. 

pletely contracted' for. 
Hoover told RW that the work would 

be completed in 18 months. However, he 
indicated that if slugs develop in other 

portions of the ploject it would add time 
to the contract and not be considered a 
delay. That would let the project be 

(continued on page 17) 

HOLD THE PHONE! 
New Low-Cost Option Adds Dial-Up 
Capability To Advanced Micro-Dynamics 
TC-8 Transmitter Remote Control. 

And It's 100% 
FCC-Legal. N ow Advanced Micro-Dynamics 

puts it all together—The simpli-
city, reliability and convenience 

that's made our TC-8 today's fastest 
selling transmitter control package. PLUS 
the added flexibility of dial-up remote 
control. All at a price you'll scarcely 
believe. 

Our new dial-up option gives you full 
access to all TC-8 features from any touch-
tone telephone. Its on-board speech 
synthesizer announces all readings, and 
a user-selectable password protects 
against unauthorized access. 

And this is one dial-up remote that's un-
questionably legal. FCC regulations re-
quire a designated positive control point, 
and that's what the TC-8 studio unit gives 
you — even when the dial-up remote is 
in use. 

So now there's no need to choose be-
tween full-time remote control and dial-
up. You get both with the TC-8. 

How much? That's the most amazing part. 
The TC-8 dial-up option is just $3951 
The TC-8 studio/transmitter system is 
just $2495. 

For value, no other transmitter control 
system comes remotely close to 
Advanced Micro-Dynamics' TC-8. Add it 
up for yourself. TC-8 now gives you full-
time studio remote control PLUS dial-up 
features for LESS than others charge for a 
dial-up remote control alone! 

Your next move? Call your favorite distrib-
utor, or call Advanced Micro-Dynamics 
Toll-Free at 1 (800) 255-8090. And if 
you're already among the hundreds of 
TC-8 users, call us for information on add-
ing the dial-up option. 
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7 Lomar Drive, Pepperell, MA 01463 (617) 433-8877 
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an audio router that mixes too! 
Introducing the only high perfor-

mance,- programmable audio-routing 
switcher that can mix as well as route: the 
new ACS Series from Mitsubishi. 

EXCLUSIVE INPUT MIXING 

The ACS Series Audio Mixing/Rout-
ing Switcher can do more than just handle a 
broadcaster's usual audio signal routing as-
signment tasks—its also designed to elec-
tronically mix multiple input sources. 
Available in either mono or stereo 
configurations, the standard ACS 
System permits up to 96 inputs to be 
assigned to as many as 64 outputs. 
Larger custom configurations are 
available. 

FLEXIBLE CONTROL 

The ACS System is con-
trolled by a PC XT/AT-com-
patible computer, with 
easy-to-use, menu-driven 
software. Up to eleven 
(11) preset matrices can 
be instantaneously salvo-fired. 
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The system also features self-diagnostics, 
password security, fail-safe operation and 
RS-232C/422 bus control. If your facilities 
have unique control requirements, your 
in-house software systems can be easily 
integrated with the ACS hardware and 
software. 

Any ACS System installation can be 
easily expanded on site. Available options 

include up to 32 remote control stations, 
our exclusive touch-sensitive 
Plasma Display Controller 
and a printer. 

The affordable ACS 
System has been delivered 

to major installations and 
is available now. Contact 
us for complete technical 
literature. 
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PC Control: 
Assign and mix an unlimited 
number of audio inputs. 

*ljpical specifications: 0.004% THD 0 dBv; 

+ 29.5 dBv maximum level. 
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FCC Vacancies Remain Unfilled 
by Alex Zavistovich 

Washington DC ... At RW's press time, 
no further progress seems to have been 
made in the selection of a fifth member 
for the FCC, a vacancy created when 
Dennis Patrick stepped up to the role of 
Chairman, following the resignation of 
Mark Fowler. 
Also remaining a mystery is a succes-

sor to former Mass Media Bureau Chief 
Jim McKinney, who left the 
FCC in July to take up a posi-
tion with the White House. 
After Fowler, who served as 

FCC chairman for six years, 
left the Commission in laud-
April, Patrick assumed the 
repsonsibility of piloting the 
FCC. His succession to Chair-
man, however, has left a open-
ing on the panel. 
A crop of candidates has 

sprung up for the Commis-
sion slot, both from within 
and outside the FCC. 
By some accounts, among 

the least likely serious candi-
dates for the opening is Brad-
ley Holmes, who had been 
Chairman Patrick's personal 
aide, and one of Patrick's early 
choices. Now the Chief of the 
Mass Media Bureau's Policy 
and Rules Division, Holmes 
has reportedly met with some 
resistance to his selec-
tion. 
Holmes acknowledged that 

he was in the running for the 
vacancy, but refused to specu-
late as to why he was not be-
ing more seriously consid-
ered. 
Most recent rumors have 

been circulating about the pos-
sible selection of Peter Pitsch, 
chief of staff for Chairman 
Patrick. Pitsch, formerly chief 
of the FCC's Office of Plans 
and Policy, had reputedly 
been an early choice of both 
Patrick and Fowler. 
However, the selection of 

Pitsch was reportedly op-
posed early on by some broad-
casters, who considered him 
to be an "idealogue," and dis-
approved of his support of 
spectrum auctioning. 

Pitsch is currently enjoying 
the good favor of some of his 
former detractors in his new 
role in the Patrick administra-
tion, where one FCC source 
described him as a "man who 
gets things done." 
The chief of staff had no 

comment about his chances 
for the vacant commission 
slot. However, he did say he 
was "pleased about people's 
reaction to (his) job," support-
ing Patrick. 

"I enjoy the job," Pitsch 
maintained. 
Another reported frontrun-

ner for the opening is Susan 
Wing, a communications at-
torney with the Washington 
based firm of Hogan er Hart-
son. According to unsub-
statiated reports, Wing, whose 
husband has served as a 

: • , 

' 

White House aide, is receiving some 
support from within the White House. 
Wing would not comment regarding 

her possible selection to the FCC. How-
ever, if appointed, her addition would 
create a female majority on the Commis-
sion for the first time since its crea-
tion. 
Less pressing, but no less important, 

is the question of who will ultimately 
succeed Jim McKinney in the position of 

Chief of the Mass Media Bureau. 
McKinney, once rumored in conten-

tion for the commission slot himself, left 
the FCC on 1 July to accept an appoint-
ment as Director of the White House 
Military Office. Upon learning of McKin-
ney's imminent departure, Patrick 
named MMB Deputy Chief William 
Johnson as acting chief. 
Johnson assumed the responsibilities 

of MMB chief 17 June, and although he 

, 
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AFFORD 

e%ur new Micromax Recorder is for those 
who want the high performance sound of a 

Tomcat,"' but don't need its elaborate, exotic 
features - or its price. 

In fact, the same performance. the most 
popular features and renowned reliability can be 
in your studios for about half the cost of the best. 
So, what's the catch? 

NO COMPROMISES. JUST STATEOFTHECART. 

7w he Micromax is loaded with clever engineer-
' ing. We integrated some of the Tomcat's 

best features with the latest technology into 
a single, compact and sleek unit. 

For example. Micromax is equipped with 
axtraxrm heads, our exclusive wide-track record-

ing format which puts more punch on today's 
better tapes. An innovative tape drive system with 
a 40 millisecond start-time helps make the 
Micromax Series the fastest and coolest-running 
machines made (only 14 watts!). 

ERFORMANCE LIKE A TOMCAT 

omcat has big meters, lighted 
buttons, M-S matrix operation, an 

instantaneous-start motor, 7.5/15 ips 
tape speeds, 30 ips recue and a host of 
logic-controlled options. 

has reportedly handled the duties ade-
quately, was told earlier "not to ex-
pect anything permanent to come of 
this." 
The 20-year veteran of the FCC would 

not speculate on other candidates for the 
position. He was also unable to pinpoint 
a date when a permanent successor 
might be chosen. 
"I'm pretty low on the rumor mill," 

Johnson said. 

THE 
NEW 

M1CROMAX-
RECORDER. 

THE STATE-OF-THE-CART: m 

Micromax has smaller VU meters, LED tally 
lights and Tomcat's more popular logic features. 
As far as the most important feature. perform-

ance, both machines are practically identical. 

DOLLARS AND SENSE 

hink of it this way: why pay for a Mercedes 
when a BMW will do quite nicely. 

Whether equipped with NAB heads or with 
'Maxtrax. thE new Micromax Recorder is only 
2.980.* There's only two options: an attractive 

desktop casE with a hinged service lid. $85* and 
a rack-mount housing, $ 105.* 
Compare M cromax's performance and quality 

with any other machine. You'll quickly see why 
the new Micrornax Recorder & Reproducer Series 
are the "digitak eady" machines ready to cart-up 
the best tape. vinyl and CD source material 
you can throw a* ' em. 
Contact us now for full technical information. 

•Suggested Professional List Nice. gi 

Side-by-side Micromax Reproducers in on y 
31/2 " height, with our new Recorder, a comphte 

"State-of-the-Cart" system. 
Pacific Recorders & Engineering Corporation 
2070 Las Palmas Drive 
Carlsbad, CA 92008 
(619) 438.3911 Telex: 181777 

Hands Down, the #1 Choice. 
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Committee Tackles 
by David Hughes 

Washington DC ... The NAB's FM 
Transmission Subcommittee tackled a 
number of issues, including terrain 
models, a new imtermediate Class C 
proposal, and a soon to be filed Class A 
power increase plan, during its meeting 
22 July in Washington DC. 
According to NAB Engineer Mike Rau, 

the group formed a task force to exam-
ine "terrain compensated propagation 
models." The group has been working 
on the overall development of more ac-
curate models for FM coverage patterns. 
Rau said a report on the task force's ac-

tivities will be made at the next subcom-
mittee meeting which is scheduled for 

23 September. 
The group also discussed a proposal, 

unveiled at the NAB Board of Directors 
meeting in June, to create a new, inter-
mediate class of FM station in Class C 
"territory" with a 25 kW power level. The 
new class would be used primarily west 
of the Mississippi River. 
The group is working on a computer 

analysis to determine the feasibility of 
the plan. 
Rau also indicated that the subcommit-

tee heard about continued proposals to 
institute an across the board power hike 
for Class A FMs to a 4 or 6 kW level. A 
proposal is being developed by Clear 
Channel Communications and also a 
group of New Jersey Class A broad-

OUR FM 
MONITOR 
DESERVES 
A SECOND 
GLANCE. 

BUT IT DOESN'T NEED IT. 

Engineers look twice when they first see 
our 691 Stereo and SCA Monitor. But when 

they start to use it, they find the 691's 

meters are easily tracked in a single glance. 
Like everything else about the 691, its 
measurement displays are very well 
thought out. 

A color-coded system ties together the 
associated displays, switches, and jacks for 

a particular function or test. Select your test 
by pushing a color-coded button and 
simply read the results on all of the indi-

cators. It's as easy as it sounds. 

Other benefits of the 691 include over 40 

proof-of-performance and signal quality 
measurements. Add a scope and use the 

691 as a spectrum analyzer .... or get a 
vector display of LIR phasing. Perform a 
Bessel-Null calibration in minutes. Measure 
clipped composite accurately and quickly. 

The 691 can now be optionally ordered to 
measure two SCAs. There are many other 
features ... write or call for complete 
information. 

fOeq 

QEI CORPORATION 
One Airport Drive c Box D 
Williamstown, NJ 08094 
Phone 609-728-2020 
Toll Free 800-334-9154 

FM Issues 
casters. 
He said he expected a filing on the 

matter with the FCC by late July or early 
August. 
The subcommittee continued its dis-

cussions on FM directional antennas. 
The FCC, in April, said it wanted to ex-
pand the use of directional antennas in 
order to allow more shortspaced stations 
onto the band. The subcommittee is 
drawing up technical guidelines for the 
NAB's comments on the plan. 

However, the comment deadline on 
the docket was extended from mid-July 
to late-August giving broadcasters more 
time to study the situation. 
While the NAB Board opposes the 

plan, Rau indicated that some subcom-
mittee members are not totally against 
the plan if DAs are used in certain ways 
that will not cause too much clutter on 
the band in already crowded areas of the 
country. 

For more information about the sub-
committee's activities, contact Miike Rau 
at the NAB, 202-429-5346, or subcommit-
tee Chairman John Marino at New City 
Communications, 203-333-4800. 

WGBH Digital Audio 
Broadcasts Extended 
Boston MA ... The FCC has granted 
the WGBH Educational Foundation a 
one-year extension of its experimental 
license for digital audio broadcasts. 

Originally, WGBH had been given an 
authorization for a four-month period 
beginning in July 1986, however that was 
extended to July 1987. With the FCC's 
latest extension, the experimental broad-
casts can continue until July 1988. 
"The extension," the FCC said, "is be-

ing granted because of the continued in-
terest in digital audio technology by the 
public and discussions in international 
regulatory bodies concerning possible 
standards for digital sound broadcasting." 

Tests started a year ago 
Last summer, WGBH innaugurated 

digital audio transmissions over its sis-
ter UHF facility, WGBX, Channel 44. 
Digital audio was transmitted after the 
TV stations ceased programming for the 
day. 
The tests utilized Sony's PCM-Fl dig-

ital audio processor which converts the 
audio to digital video information and 
featured WGBH-FM classical music pro-
grams. 
To receive the digital transmissions, 

home participants need a VCR or TV set 

with video output ports. After the Chan-
nel 44 signal is tuned in during the spe-
cial testing times, the video output is 
linked to a PCM digital audio processor 
which, in turn, is connected to a home 
stereo system. 
Listeners can also tape the digital 

video transmission on a VCR and play 
the tape through the PCM to listen at 
their leisure. 
During the test times, the Channel 44 

visual signal features a series of modu-
lated black and white lines, while the au-
dio carries a monaural version of the 
program material. 

Japanese concert 
According to the FCC, several hundred 

listeners in the Boston area are partak-
ing of the digital transmissions. Recently, 
WGBX transmitted a live concert perfor-
mance from Japan in the digital format. 
WGBH Promotions Supervisor Lynn 

DuVal said that the project is "going 
wonderfully." She said the station was 
still working on a count of how many 
listeners are participating in the recep-
tion of the digital transmissions. 
For more information, contact Lynn 

DuVal WGBH at 617-492-vi/, or the John 
Reiser at the FCC, 202-632-9660. 

TF 
MODULATE TO THE 
TOP LEGAL LIMIT 

WITH ABSOLUTE CONFIDENCE 
The most accurate peak detection 
on the market today! TFT #844 
gives you accurate stereo readings to 
have you KNOW Stereo Sep & 
Crosstalk in T-I-G-H-T specs. Trade 
in your old one to Barrett Associates 
as cash. Call for literature and quote. 

Tell the GM - You have a "Secret Budget" - BAI takes your "un-
needed" equipment as trade-In cash, whether it's monitors, 
studio links, cart machines, consoles, turntables or "whatever. 
Call or write us for "Value Exchange". 

$5.00 MORE gets you the Best 
v/s the "cheapest" discrete (left & 
right mono) STL System in 
today's marketplace. Compare 
spec for spec and check BAI for 
your"Net" price. 

rrett associates, inc. 

BROADCAST • AUDIO EQUIPMENT 

3205 Production Avenue 
Oceanside, CA 92054 

Model 8601 

(619) 433-5600 
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Madison To Feature Radio Tech 
by Alex Zavistovich 

Madison WI ... Radio news applica-
tions for Ku-band satellites, audio 
processing and advancements in AM ra-
dio will be among topics addressed in 
technical sessions at the 33rd annual 
Broadcasting Engineering and Manage-
ment Seminar, to be held 14 to 17 Sep-
tember at the Holiday Inn Southeast in 
Madison, Wisconsin. 
Organized by the University of Wis-

consin and sponsored in part by Radio 
World, the regional event is expected to 
draw up to 250 attendees. Don Borchert, 
director of engineering of WHA-TV and 
seminar organizer, said the figure 
"should be about equal to last year!' 
"Over the years, the number of atten-

dees has leveled off at about 230 to 250, 
which is just the right number to do 
what we want with the clinic," Borchert 
noted. 

Developments in AM radio 
The program's technical sessions run 

from 15 to 17 September, with discus-
sions highlighting technological develop-
ments in AM radio and the work of Na-
tional Radio Systems Committee 
(NRSC). 

On 17 September, Bill Ammons, of 
CRL, will speak about practical audio 
processing for NRSC standards. The dis-
cussion is expected to touch, in part, on 
the recommended 75 µS voluntary na-
tional preemphasis guideline established 
by the NRSC. 
Glen Clark, president of Texar, is ex-

pected to discuss technical steps to AM 
revival. At press time, particulars of his 
presentation were not available. 
Borchert acknowledged that this year's 

seminar emphasized radio technology 
more than past sessions have. He added 
that the emphasis was appropriate, be-
cause "70% of the attendees are radio 
folks." 
However, the clinic will not be solely 

devoted to AM technical issues. Also on 
the agenda for this year's gathering is a 
focus on satellite technology. 
Conus Communications' Director of 

Engineering Ray Conover will speak on 
"Radio and Television News Applica-
tions for Ku-band!' And, Ed Mamarre, 
RF products manager for Roscor Corpo-
ration, will address the "Value of Ku for 
Satellite News!' 
"We hadn't covered anything in up-

linking for years, and ran out of gas on 
downlinking," Borchert said, explaining 

Broadcast Engineering and Management Seminar 
Monday, September 14 
7-45 Registration and Continental 

Breakfast 

9:15 Introduction and Welcome 
Don Borchert. Director of 
Engineering, WHA Radio and 
Television. Madison. Wisconsin 

9:30 Technical Management 
Seminar 
Discussion Leaders: 
H. Richard Hiner, Director of Navy 
Broadcasting, Washington, D.C. 
John Commute, General 
Manager. Vr,CFL. Chicago 
Timothy J. McCartney. Chief 
Engineer. KBSU. Boise State 
University 

1030 Technical Management 
Seminar, continued 

12,00 Luncheon - "Station 
Engineers—An Endangered 
Species?" 
Garrett Lysiak, Owl Engineering, 
St. Paul, Minnesota 

230 Technical Management 
Seminar, continued 

4-30 Pecept ,on Cash Bar 

Tuesday, September 15 
745 Registration and Continental 

Breakfast 

9:15 Introduction and Welcome 
Don Borchelt Director of 
Engineering, WHA Radio and 
Television 

910 Understanding end Using the 
New ANSIIEIA 2220 Standards 
Donald L. Markley, Consulting 
Engineer, Peoria, Illinois 

1030 Radio and Television News 
Applications tor Ku Band 
Ray Conover, Director of 
Engineering. Conis 
Communications, St Paul, 
Minnesota 

11 15 Choosing Capacitors for Audio 
Duality 
Bill Sacks, President, Straight 
Wire Audio, Arlington. Virginia 

1200 Luncheon - "Digital Audio 
Basics for Radio" 
Charles M. Bates, Chief Engineer. 
International Tapetronics/3M, 
Bloomington. Illinois 

200 Sound Recnforcernent for 
Broadcast Applications 
Jim Brown, President, Sound 
Engineering Associates, 
Chicago. Illinois 

2:45 Radio Station Design 
Considerations: A Routing 
Switcher? 
Chuck Kelly, International 
Tapetronics, Bloomington. 
Illinois 

3:30- Reception ... Cash Bar ... 
8:30 Equipment Exhibits 

6:00 Dinner (Optional) 

7.30 FCC Forum 
With: 
Russell "Joe'• Mottle, DC, 
Chicago: 
Dennis P. Carlton, BIC, Denver; 
Al Jarrett, EIC, St. Paul 

Wednesday, September 16 
7:45 Continuing Registration and 

Continental Breakfast 

8:30 Practical Aspects of Studio 
System Grounding 
John &ahem, WXRT, Chicago, 
Illinois 

9:15 Roll Your Own: the DOs and 
DON'Ts of Building Custom 
Chassis Projects 
Mark Persons, President, Mark 
Persons and Associates. 
Brainerd. Minnesota 

10 00 Break 

10:15 Digital Amplitude 
Modulation— DX 10 Transmitter 
Rick Riggs, Transmitter Design 
Team, Harris Corporation, 
Quincy, Illinois 

11:15 Technical Steps to AM Revival 
Glen Clark, President, Tesar Inc 
Monroeville, Pennsylvania 

12 00 Luncheon - "The Future of 
Terrestrial Broadcasting" 
Thomas Keller, Senior Vice 
President. Science and 
Technology, National 
Association of Broadcasters 

2:00 Electrical and Mechanical 
Aspects of Phase Correction for 
Cartridge Tepe Systems 
James R. "Rick" Carpenter, 
Manager of Audio Engineering, 
Broadcast Electronics, Quincy, 
lIOn ois 

245 Storing, Handling and Retrieving 
Lots of Audio 
Panel 
James Oliver. Media Touch 
Systems. 
Thomas Ransom, !GM 
Communications; 
Dare Acker, For.A Corporation; 
Matthew Martin, Digital 
Broadcast Systems 

3 45• Reception. Cash Bar 
830 Equipment Exhibits 

710 "Great Ideas Giveaway" end 
Nuts and Bolts Engineering 
Forum 
Stephen Brown, Chief Engineer, 
WL TE, Minneapolis, Minnesota 

Thursday, September 17 
7:45 Continental BreaktaSt 

8'30 Value of Ku for Satellite News 
Ed *remove, RF Products 
Manager, Roscor Mt. Prospect 
Illinois 

9-15 Why 111 GHz kw the 
Broadcaster? 
Ernest MOM, Senior Engineer. 
M/A Corn 

1000 Break 

10.15 Tape Formal Forum 
Panasonic—Advanced 
Technology in the M- II Format 
Ampex—Capabilities of the 
Composite Digital Recording 
Sony—Betacam-SP in Contest 
with Other Formats 

12:00 Luncheon • "HDTV Update" 
Larry Thorpe, DirectOr of Studio 
Products, Sony Corporation. 
Teaneck, New Jersey 

200 Care and Feeding of Flexible 
and Semi•Flexible Transmission 
Line 
Hugh Knudd, Senior Design 
Engineer. Andrew Corporation 

2:45 Practical Audio Processing for 
TV Stereo and NRSC Standards 
Bill Ammons, CAL, Phoenix. 
Arizona 

3:30 Adiournment Farewell til 
next year! 

RIM Peak Programme Meter 

0 ik • 
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For Monitoring Peak Level of Analog and Digital Audio Signals 
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Model 1117 

pang" — 5010 + 5 dEl. • 

, 
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RTW products are available exclusively in the U.S. from ESL. 

120 S.W. 21st Terrace, C-104 Fort Lauderdale, FL 33312 
Tel: ( 305) 791-1501, TLX (WU) 75 3027 ESL FTL UD 

the increased attention paid to the sub-
ject this year. 
To offset the attention paid to the sat-

ellite aspects of the industry, NAB 
VP/Science and Technology Tom Keller 
will speak on "The Future of Terrestrial 
Broadcasting." Details of his presentation 
were not available at press time. 
Other topics of interest include elec-

trical and mechanical aspects of phase 
correction for cartridge tape systems in 
a presentation by James Rick, of Broad-
cast Electronics, which introduced a cart 
machine with built-in phase correction 
at this year's NAB show. 
Rick Scaggs, a member of Harris Cor-

poration's Transmitter Design Team, will 
speak about digital amplitude modula-
tion, with special emphasis on their new 
DX-10 transmitter. 
Another session focusing on digital 

technology will be given by Charles 
Bates of TIt/3M, which introduced a dig-
ital cart machine this year. 
And a session on choosing capacitors 

for audio quality will be headed by Bill 
Sacks of Straight Wire Audio. 
An open forum featuring engineers in 

charge of three of the FCC's field opera-
tions bureaus is scheduled for the eve-
ning of the seminar's second day. 

Nuts and bolts 
This year's Broadcast Engineering Fo-

rum also features, as in years past, a 
"nuts and bolts session" for engineers. 
Typically a favorite among clinic atten-
dees, the session provides practical en-
gineering information in an open forum, 
Borchert said. 
The session allows engineers to ex-

change tricks of the trade, he explained. 
Past forums have been an "anything 
goes" affair. Topics have ranged from 
contract engineering insurance to prob-
lems of tower icing. 
Besides the nuts and bolts session, an-

other venue for airing engineering ad-
vice is the "Great Idea Exchanger an-
other Madison favorite. With their con-
ference registration, attendees are en-
couraged to submit engineering sugges-
tions, in schematic or other form. 

Entries in the exchange will be judged, 
and winners will receive prizes donated 
by some equipment manufacturers in 
the seminar's exhibit area. Companies 
exhibiting at the conference include Al-
lied, Sony, Panasonic, Ampex, Harris, 
Tektronix, ITC/3M and others, Borchert 
said. 
The equipment exhibit, held concur-

rently with the clinic, saw more than 
50% of its display area snapped up a few 
days after the first mailing from show or-
ganizers, according to Borchert. 
He noted that this year's exhibit space 

is somewhat smaller than last year's— 
down from 70 to 65 booths. However, he 
added, those booths were in a "low-
traffic" part of the hall. 

Management sessions 
The first day's sessions are devoted en-

tirely to technical management issues, 
and are led by WCFL (now WLUP) 
Chicago GM John Cummuta and Timo-
thy McCartney, CE of KBSU, Boise State 
University. 
Also on 14 September, Garrett Lysiak, 

of St. Paul-based Owl Engineering, will 
present "Station Engineers—an Endan-
gered Species?" Debate and audience 
participation are encouraged. 
For additional information, contact 

Don Borchert at 608-263-2157. 

TALK ABOUT 
ACCEPTANCE 

The Telos 10 digital hybrid proves its quality 
every day in New York, Los Angeles, Chicago, 

Philadelphia, San Francisco, Detroit, Dallas, 
Washington. Houston, Cleveland. Pittsburgh, 
Atlanta, Minneapolis. Tampa, St. Louis, Den-

ver. Baltimore. Phoenix, Indianapolis. San 
Diego. Daytona Beach, Milwaukee, Cincinnati 
and elsewhere in otter 200 installations. Call 
us for a complete list of stations who have the 
best sounding call- in and talk programming. 

THE TELOS 10 
It Works! 

Call Toll Free 800-732-7665 

BRADLEY 
BROADCAST 
SALES 

Where Service and Engineering Make the Difference 

8101(;css1hi.\‘'entic•Giithershurg. Maryland 20879 MD& DC: 301-948-0650 
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Audio Logic Shines On Brightly 
by Tyree S. Ford 

Baltimore MD ... If you're the type of 
audio engineer/producer who tends to 
be somewhat conservative, acquiring 
outboard gear only after it's been around 
long enough to warrant enshrinement in 
the Smithsonian, this month's Producer's 
File will probably give you a nasty case 
of the hives. 
On the other hand, if you're a cutting-

edge kind of person, read on! 
I got a tip from Radio Resources' Ber-

nie O'Brien that Dean Stubbs, Market-
ing/Communications Manager at DOD/ 
Audio Logic, Salt Lake City, had a de-
vice similar to the Aphex Aural Exciter 
which performed so well during testing 
earlier this year. 
My concern that this was just another 

copy-cat circuit in a market where it's 
hard enough to stay on top of the good 
new pieces changed after I spoke to 
Dean and had a chance to put the PA88 
through its paces. 
A lot of production people who have-

n't had the opportunity to work with 
these brightness processors assume that 
they can duplicate their effect and sound 
performance with equalizers. 
While it is true that you can get a simi-

lar sound with an equalizer (I proved 
this with a UREI graphic) there are other 
considerations, as a closer look at the 
PA88 reveals. 

How it works 
According to the somewhat skimpy 

documentation, "The process pre-
conditions the signal to match the hu-
man hearing process. The ear is not lin-
ear and has mechanisms which prevent 
ear damage and perceptual overloading. 
"The ear has built-in narrow band 

limiters which, when triggered by one 
frequency overload, also affect adjacent 

Ty Ford, a radio audio production consul-
tant, helps stations optimize their use of 
production equipment and airstaff skills. He 
can be reached at 301-889-6201. 

frequencies. The release times of these 
limiters increase relative to signal inten-
sity and duration. 
"Boosting equalization to get clarity 

triggers the ear limiters and causes ear 
fatigue making the entire sound harsh 
or hurting. 
"The human voice frequency peaks 

out at about 3 kHz. Intelligibility de-
pends on the upper part of the range be-
tween 2.5 kHz and 3.2 kHz. 
"To give clarity to a vocal without PA88 

processing, the audio professional must 
boost the upper mid-range EQ at those 
frequencies. The increase in sibilance 
caused by an equalization boost must be 
tolerated. 
"The sibilance is caused by an elec-

tronic overload and/or tape saturation at 
critical frequencies. The PA88 process 
notches out the critical frequencies that 
trigger the ear's limiters without affect-
ing adjacent frequencies by using a to-
tally unique phase cancellation process. 
"The holes are then psychoacoustically 

It took me 15 
minutes before I 

recalled that I had 
set the radio to the 
AM instead of FM. 

55 
filled by delaying a related portion of the 
frequency spectrum." 
The bottom line is, you get "bright" 

without sacrificing headroom, some-
thing equalizers are hard pressed to do. 
Other claims include: increased off-

axis frequency response, increased vo-
cal articulation, reduced ear fatigue 
caused by high SPLs (Sound Pressure 
Levels) and system distortion, and ap-
parent increased high frequency re-
sponse, even in transducers not capable 

of reproducing the perceived frequen-
cies. 
This last claim made me reach for the 

phone to call Lang Sturgeon, CE at 
WYST AM/FM here in Baltimore. 

Improving AM for music 
I had been listening to WYST's AM for 

the last few weeks to get a good dose of 
the station's recent "Rock Hits" format. 
I was reminded of the early days of 

progressive radio in Baltimore (1971) 
when I programmed WAYE, a 1 kW day-

Producer's 
 file  
timer. Because the station was unique, 
and because FM penetration was low, we 
were able to capture a workable market 
share of the Baby Boom. 
Other than the fact that we were a day-

timer, the most frustrating aspect of run-
ning the station was the limited audio 
bandwidth. 

If the PA88 could create the impression 
of an extended high frequency response, 
it would be a boon to AM radio, partic-
ularly to the remaining music formatted 
AM stations. 
Lang was as intrigued with the idea as 

I was. Lang, Herb Haynes (Lang's assis-
tant) and I met at the transmitter site, in-
stalled the PA88 in the line to the standby 
transmitter which we fed into the dummy 
load, and listened on the monitor. 
After assuring ourselves that the unit 

was working well (remember the PA88 
was not necessarily intended to be part 
of a radio station's audio chain) we put 
it in-line with the main transmitter. 
That chain began with a 15 kHz phone 

feed from the studio to the PA88, to a 
Texar Prism with Eagle clipper, to a Con-
tinental 314-R transmitter. 

How to work it 
The operation of the PA88 is simple. 

The front panel has a process level con-
trol, a selection of four enhancement set-

Remote Controlnbne Signaling 
Remote Control Systems 

6002 6 Channel DTMF Control For Telephone Line 
6003 6 Channel DTMF Control For 2 Or 4 Wire Line 
6005 8 Channel DTMF With Timer And Alarm Autodial 
6006 Central Control- Gather, Sort, Store, Display 

Cu. Tone Systems 

3000R-105 Receiver, Up To 13 Codes, W/Telephone Access, Rack Mount 
984 Receiver, Up To 3 Codes, Wall Mount 
3000R-103 Encoder, Up To 4 Codes, W/ Verification, Rack Mount 
935 A Encoder, Two Multi-Digit On/Off Code Pairs, Wall Mount 

Accessory Devices 

3000P-9 Program Timer- 18 Events, 4 Outputs 
3000P-14 Audio/Video Relay Panel-4 Channels 
3000R-14 Modular Commercial Insertion W/2 Channels, Decoders And Verification 
3000R-72 Emergency Alert System- Dial-Up Access To 12 Balanced Lines 
955-8 Remote Radio Control- Desk Telephone W/Audio Frequency PTT 
937 B FCC Registered Unattended Telephone Answering Device 

Printed Circuit Boards 
DTMF Decoders • DTMF Encoders • Timers • Relay Cards • Power Supplies • Audio Detectors • 
Audio Generators • Audio Amplifiers • Audio Couplers • FCC Registered Answering Devices • 
Wall & Rack Mount Enclosures 

Many Other Models and Options Available. Send for Free Literature. 

la MONROE ELECTRONICS, INC. 

È100 Housel Avenue LyndonvIlle NY 14098 
Phone 716.765-2254 • Telex 75-6662 • Easyllnk 625-47-850 

tings, a mix/solo button, an in/out 
switch, and a process level LED display 
per channel. 
Inputs are 47K ohm, balanced or un-

balanced. Outputs are 600 ohm transfor-
merless, and, like the inputs, use 1/4 
jacks. 

After considerable experimentation, 
the consensus was that setting "B" gave 
us the best results. Lang then rebalanced 
the four stages of the Prism for maxi-
mum loudness/minimum distortion. We 
spent the weekend independently evalu-
ating the new sound. 
I was amazed and appalled at the in-

credibly wide variance of audio that 
came from the AM receivers we listened 
to. 
The lack of front-end design confor-

mance made it necessary to make con-
siderable compromises in adjusting the 
processor. With all of the other problems 
AM is challenged with, this is one they 
could well do without. 

This is AM? 
We listened during that weekend at 

different times, on different radios, at 
different distances from the transmitter, 
and compared notes. We were close, but 
decided to fine tune. 
At our next session we installed a para-

metric equalizer ahead of the PA88, and 
"pre-conditioned" the audio by rolling 
off the bottom at about 150 Hz, and the 
top above 13 or 14 kHz. 
With the extreme lower and upper 

bands reduced, we were able to achieve 
increased overall loudness, while retain-
ing plenty of psycho-acoustically gener-
ated highs. 

In the end we had a very different 
sounding AM station. I awoke the 
next morning to my clock radio and it 
took me 15 minutes before I recalled 
that I had set the radio to the AM in-
stead of FM. (WYST simulcaists morning 
drive.) 
Other listening checks, while less dra-

matic, all had one thing in common: the 
station sounded loud, dense and bright. 
Not as bright as FM, or with quite the 
bottom, but noticeably different than any 
other AM station. 
When the processing was turned off, 

it was as if bath towels had been draped 
over the speakers. With the PA88 in-line, 
we heard snare snaps, cymbal rides and 
chimes that you just don't hear on AM 
radio. Voices were crisper too. 
Since the Audio Logic PA88 is a two 

channel unit, if you did decide to use it 
in your mono AM audio chain, you 
could use the second channel for the 
auxilliary. 

Production uses 
In multitrack, the unit can be used on 

individual channels, subgroups, or 
across the mix output. 
One nice feature is a phase switch on 

each channel which operates when the 
unit is used as a solo device with its own 
console return. 
This comes in handy when working 

with other outboard gear that gives you 
a 180° phase flip from input to output. 
Other suggested applications include 

live sound, disc mastering and cassette 
duplication. 

For $300 (and that's list) the PA88 is an 
inexpensive way to put the brights back 
on your audio. Find out more by giving 
me a call or by calling Dean Stubbs at 
DOD, 1-800-453-7484. 
Stay in touch, I hope to see you at 

Radio '87. My production session starts 
Saturday morning, 12 September at 9 
AM. 
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AntiArTrafficking Reconsidered 
(continued from page 2) 
untenable position of comparing the 
challenger's promises with the broad-
caster's actual performance," he main-
tained. 

In addition, Patrick pointed out, the 
existing system creates a concern among 
broadcasters of the "possibility of gov-
ernmental retribution for errors in pro-
gramming judgment (which) is the very 
antithesis of free speech!' 
He also said the system features "am-

biguity and uncertainty;' the possibility 
for abuse by the government-and private 
parties, and is "unreasonably expen-
sive!' 

"Laudable" but ... 
Patrick said that the Senate's attempt 

to "create a proper balance between 
public interest obligations of broad-
casters and broadcasters' interest in max-
imizing service to the public by operat-
ing unfettered in the marketplace is 
laudable!' 
While he said the FCC agrees with the 

proposed renewal approach that would 
eliminate the need to conduct compara-
tive renewal hearings, Patrick also admit-
ted that "the bill would continue the 
Commission's substantive oversight of 
broadcasters' programming!' 
The legislation would require that 10% 

of the TV license renewal applications 
filed in any given year be audited to de-
termine whether a meritorious service 
standard has been met. 
"Government regulation is not neces-

sary to ensure the availability of 
programs that viewers and listeners 
want," Patrick said. He pointed to the 
marketplace being the best way to regu-
late. 

Patrick said that the Senate should de-
velop legislation in which to renew a 
license, the FCC would determine 

NTIA Study 
(continued from page I) 
report's findings. According to O'Day, 
the ITS study was still in a draft mode, 
and subject to modification based on 
questions from NTIA headquarters in 
Washington, DC. 
Charles Schott, deputy administrator 

for the NTIA also declined to comment 
on the matter, but at RW's press time 
said he was "hopeful" that NTIA would 
be able to release results of the study by 
the end of July. 
O'Day stressed the study was kept as 

an analysis of the viability of mul-
tisystem technology. The institute did 
not analyze the Kahn and C-QUAM sys-
tems themselves, he said. 
Research at ITS had beeen slowed 

somewhat by the reluctance of Motorola 
to provide the Boulder facility with C-
QUAM equipment. Motorola had main-
tained that multisystem technology was 
a proven failure in the marketplace, and 
the company made engineering presen-
tations to the NTIA to support their con-
tention. 
NTIA, however, was undaunted by 

Motorola's assertions, and requested the 
C-QUAM gear to investigate multisystem 
performance in its own facilities. Moto-
rola complied, not without some protest 
on its part. 
For additional information, contact the 

NTIA at 202-377-1551. Contact Val O'Day 
at 303-497-3484. 

whether the licensee "substantially 
complies with the Act and our regulatory 
requirements!' However, _ he said the 
process should not be based on having 
the FCC determine whether stations 
have met the needs of their commu-
nity. 

NAB opposes plan 
NAB President Eddie Fritts also testi-

fied against the Senate's renewal plan. 
While he said that the concept of es-

tablishing what has been called a two-
step renewal process that would prohibit 
payoffs to renewal challengers are wor-
thy, he criticized the current Senate pro-
posal saying it "presents to the broad-
casting industry a price tag for needed 

reform that is prohibitively high." 
He called it "a wholesale return to un-

needed and overly restrictive federal 
regulation." Fritts said that the NAB has 
been working with key Congressional 
participants. "We still do not have an 
agreement on many points, but we re-
main confident that progress can be 
made!' 
However, Commissioner Quello told 

the committee that while the FCC and 
other groups may have found fault with 
this and other particular proposals, "the 
time has come to reaffirm the public in-
terest standard for broadcasting!' 
He said that broadcast licensees are 

"public trustees and have a fiduciary ob-
ligation to their communities of license. 

Broadcasting is a unique and distinct in-
dustry. We are not dealing with toasters, 
pork bellies or any other commodity!' 
The Senate hearings also touched on 

other issues involved in the Senate bill 
including minority and female prefer-
ence policy, distress sale and tax certifi-
icate policies, restrictions on owning 
multiple broadcast licenses and assign-
ment questions. 
"This bill will provide some meaning 

to the broadcaster's public trust require-
ment," Hollings said. "It will also reduce 
some burdens on broadcasters that are 
no longer warranted. But most impor-
tant it represents a return to common 
sense!' 
For more information on the activities 

of the Senate on the development of 
legislation affecting broadcasters, contact 
Toni Cook at 202-224-9340, or Katherine 
Meier or Gina Keeney at 202-224-1251. 
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AM OptimodTM 
Model 9100B 

With New NRSC Standard 

Pre-Emphasis 

The Industry's Most 
Popular Prices 
The Orban Optimod" For Both 
AM & FM Broadcast Continues To 
Set Sales Records — Get On The 
Optimod " Band Wagon. 
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FM Optimod' 1 
Model 8100A/1 

Upgrade Your 
9100A/1, 9100A/2 

or 9000A to the 
NRSC-Standard 

Pre-Emphasis and 
Low-Pass Filtering. 

Call for Pricing and Configuration. 

Toll Free Order & Information Number 
1-800-426-8434 

BSW • 7012 - 27th Street West • Tacoma, WA 98466 
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NO KITCHEN CABINETS! 
In Radio Systems' Broadcast Only 

Furniture Woodshop 
We're Specialists 
Our cabinetmakers are never out installing someone's kit-
chen. All they do is build professional broadcast studio 
furniture — all day long. 

That's important because it takes an experienced cabinet-
maker and a company that understands broadcasting to 
make studio furniture that performs properly 

Performance Furniture 
The quality construction, and appearance of your cabinetry 
does impact on your air sound in a big way. Furniture 
must be fabricated with your format, equipment and 
operation in mind to allow efficient operation. 

Custom Built 
Don't let the word "custom" scare you. Because were 
always building studios, it's just as fast and inexpensive tbr 
us to build furniture in your size and color as it is to 
build standard pieces that never quite fit in your studio. 

That means that instead of "catalogue compromises" 
you can get custom furniture built to your dimensions, 
finish, counter-top color, and with all the built-in options 
your operation demands for a hectic broadcast environment. 

Buy Furniture from 
a Broadcast Company 
Our woodshop was started to build furniture for our in-
house broadcast installation group. Over the years, we 
refined construction techniques that work in the real world. 
When you take advantage of our experience — your 

console cutouts will fit perfectly, rack rails will space right, 
and wiring areas will be pre-planned — because we've been 
where you are 

Start with a Design 

ekee e 011111111E1 

Call us today and we'll draft a blueprint exactly to your specifications, or we'll 

a layout based on your equipment and room size 
We take broadcast firrniturr very seriously 

suggest 

Broadcast Furniture from Radio Systems 
• Console Tables 
• Equipment Racks 
• Turntable Pedestals 
• Reel-to-Reel Mounts 

• Equipment Terretts 
• Record Storage Units 
• Cart Racks 
• CD Racks 

Rama SYSTEMS INC 
5113 WEST CHESTER PIKE • EDGEMONT, PA 19028 • 215/356-4700 

800/523-2133 ( IN PA 800/423-2133) 
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SEE To Coordinate Frequencies 
by Alex Zavistovich 

Los Angeles CA -.. Out-of-town news 
crews who expect to cover the visit of 
Pope John Paul II to Los Angeles 15-16 
September will have to coordinate with 
the Southern California Frequency Coor-
dination Committee first. 
According to SBE President Richard 

Rudman, anyone coming to cover the 
pontiff's tour should be advised that 
"coordination is not desirable—it is man-
datory." 
The advisory is part of the SBE's in-

creased attention to the issue of fre-
quency coordination, which includes 
scheduled meetings with voluntary and 
professional coordinators, and features 
the development of a standardized data-
base for coordinators. 
Other recent SBE projects have 

touched on power line interference and 
the dissemination of information on cer-
tain toxic substances in the broadcast en-
vironment. 

Database tutorial 
On 14 July, the FCC's Office of En-

gineering and Technology (OET) hosted 
an SBE presentation on the society's plan 
for Part 74 national frequency coordina-
tion, including an overview of the data-
base format and administration of the 
plan. 
The tutorial also provided a descrip-

tion of the all-industry National Fre-
quency Coordinating Committee 
(NFCC), which is developing standard 
recommendation procedures for local 
coordinators. 
According to Rudman, who presented 

the overview for the tutorial, "coordina-
tion is no longer a luxury; it is now a 
necessity!' Some bands covered under 
Part C of the FCCs rules are now nearly 
"saturated," he said. 
Rudman addressed the problem of 

coordinating shared bands between ca-
ble interests and common carriers. Dur-
ing the presentation, it was suggested 
that common carrier mobile bands insti-
tute a plan along the lines of the home 
channel plan used by TV ENG crews in 
Los Angeles. 

In the plan, which in Los Angeles 
operates in the 2 GHz band, local licen-
sees voluntarily observe on-line coordi-
nation efforts by maintaining a so-called 
"home channel," recognized by other 
area licensees_ 
The home channel plan assures rela-

tively interference-free operations for 
broadcasters who may be clustered in an 
area to cover a breaking news story. 
The SBE also hopes to open dialogues 

between local coordinators, the NFCC 
and professional frequency coordination 
groups which coordinate microwave 
transmissions, Rudman said. He added 
that "coordination is incumbent on the 
industry because the FCC isn't (provid-
ing coordination)." 

Other SBE projects 
The SBE has also involved itself in 

several other projects besides frequency 
coordination_ 
On 17July, both Rudman and SBE VP/ 

Engineering Jack McKain visited Capital 
Hill to offer the society's services in spec-
trum management as a resource for the 
House of Representatives' Subcommit-

tee on Telecommunications and Finance. 
Rudman said the SBE is also "looking 

favorably" at a proposal made by the 
NAB, which would allow smaller radio 
stations to use SBE chapters as a "focal 
point" for information on polychlori-
nated biphenyls (PCB)—liquid coolants, 
now considered carcinogenic, which 
were commonly used in transmission 
equipment until the 1970's. 

In addition to providing information 
on the chemicals, Rudman said, the SBE 

is looking into working with the NAB on 
proper disposal of PCB equipment. The 
two groups may contract with toxic 
waste handling companies to haul away 
PCB-laden gear gathered from smaller 
stations, he added. 
The SBE is also laying groundwork for 

a project aimed at reducing interference 
from power lines, Rudman noted. To 
that end, the society plans to meet with 
local power companies and hopes to 
have the assistance of the FCC's John 
Reiser, an electronics engineer with the 
Mass Media Bureau. 

For additional information, contact 
Richard Rudman at 213-462-5392. 

VOA Suppliers Selected 
(continued from page 9) 
completed in a period greater than 20 
months and still come in on schedule. 

"I think a lot of firms will be watching 
to see if (Jullien) can pull it oft," Harri-
son said. 

Yet, broadcast consultant Ron Schiller, 
of Ron Schiller Associates, said that a $2 
million figure "is possible, with proper 
negotiations." He said he ballparked that 
portion of the contract and could have 
gotten the figure to $2.2 million. 

Schiller pointed out that negotiations 
could have saved 5% to 10% if the gear 
had been prepaid, and additional costs 
could have been cut if the order from 
each firm were shipped in one large 
batch rather than many smaller ones. 

If a bonded warehouse is used to store 
the gear, still more money could be 
saved, Schiller added, not to mention ac-
tual negotiated changes in the contract. 

"I think they (Jullien) will pull it off," 
he said. But Schiller added that many 
broadcast-oriented firms that bid for the 

HOT STORAGE! 
For the diDOŒ 

Liftboy® features a unique profile - 
select the disc by "browsing." 
Special extrusions prevent the disc 
from falling out when flipping 
through the discs. The same 
extrusion provides protection 

22 between the cases to keep them Liftboy 
from receiving damage from each other. Storage capacities of 22, 
33, 88, 110 or 132. Great for production and control rooms. 
Aluminum construction. 

by BROADCAST DISC STORAGE, LTD. 

LIftboy 132 

The Big Lift System 
is an industrial 

strength library storage 
system costing less 

than $1.00 per slot. It 
holds 630 CDs and 
measures 79"H x 
411/2"W x 7"D. 

Assembly required. 
Secure to wall with 

heavy flanges. 

Call now for your 
CD storage solution! 

project and lost are still angry that a firm 
that is not broadcast-oriented got the 
contract. 
Hoover said he expects some "sour 

grapes" from the firms that were not 
selected. He said that there are 11 con-
sole manufacturers, three of which "ac-
tively pursued" the order, and only one 
winner. 
"One will get it, 10 won't. All won't be 

happy. There is a lot of competition," 
Hoover added. 
He had indicated to RW that Jullien 

utilizes many cost cutting measures in its 
contracts such as handling its own cabin-
etry work. 

If Jullien receives gear in the near fu-
ture it will almost certainly have to ware-
house it. 'They are still pulling PCBs and 
asbestos out (of the old studios at the 
VOA facility). There is a lot more demo-
lition to go, Hoover said. 

For more information contact Mike 
Hoover at Jullien Enterprises, 703-631-
0900, or the VOA at 202-485-6303. 

Big Lift System 

ATLANTA, GA 
(404) 964-1464 

LOS ANGELES, CA 
(818) 843-5052 

CHICAGO, IL 
(312) 470-0303 

RICHMOND, IN 
(317) 962-8596 

DALLAS, TX 
(214) 423-8667 

SEATTLE, WA 
(206) 838-2705 

RICHMOND HILL, ONTARIO (416) 731-3697 

ALLIED 
Broadcast Equipment 
P.O. Box 1487 • Richmond, IN 47375 
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Reradiated Energy Is 
A Curable Concern 
by Thomas L. Vernon 

Harrisburg PA ... Sometimes the 
results of monthly directional proofs can 
look really strange. 
While many factors effect the field 

strength on a given radial, extreme high 
or low readings in the null region often 
suggest a reradiation problem. 
The erection of power lines, water 

tanks, or even bridges in the main lobe 
of a station's array can wreak havoc with 
the pattern you've worked so hard to 
maintain. 
The mechanism of reradiation is fairly 

Tom Vernon, a regular RW columnist, di-
vides his time among broadcast consulting, 
computers and instructional technology. He 
can be reached at 717-249-1230. 

Mechanism of signal re-radiation. Note that 
reflected signal can be phase additive or phase 
subtractive at different points on the same radial. 

simple. A large metallic object (or ob-
jects) in the main lobe will reflect RF 
energy into the null areas. 

In many cases, the amount of reflected 
energy is not insignificant. Up to 10% of 
the incident signal may be reradiated in 
some circumstances. 

Other causes 
The main lobe is often also deformed 

by the presence of reradiating structures. 
The reflected energy can be additive on 
some radial points, and subtractive on 
others. 

Station 
Sketches 

While the causes of reradiation are 
simple, the solutions usually are not. 

Exorcising such problems is usually a 
combination of black magic and en-
gineering practiced by consultants using 
various methods and devices. 
With the continued onslaught of urban 

sprawl and development, many once ru-
ral transmitter sites are now part of the 
suburbs. 
This increased construction means 

that there is a greater need for the eso-
teric business of detuning to be under-
stood by station engineers. 
While I won't hope to make you an ex-

pert, I can help you to understand the 
basics of detuning. 
The first step of course, is to locate the 

STERLING 
PER' F ORMANCE 

r-- 1.11,17 
0 CI e e • 

anatiJ 

rea'r. WM -1.1V 

Turntable Preamp 

Model TP-500 
The all new Radix is everything you 
would expect in a high performance 
turntable preamp. Superb specifications 
with quality components and construc-
tion throughout permit Radix to claim 
"Uncompromising Sterling Perfor-
mance." 

Mfg. list $ 289.95 

CALL FOR BSW PRICE 

Designed For Exceptional 
RFI Immunity 
• Distortion: 
Less than .01% at full output 
• Noise: 

Better than 76 dB S/N unweighted 
• Channel separation: 90 dB 
• Output: 
+20 dBM single ended .600 OHMS 
+25 dBM balanced .600 OHMS 
• Designed for stereo or dual mono 

operation 

1-800-426-8434 

Broadcast Supply West • 7012 - 27th St. W. • Tacoma, WA 98466 

Figure 2. Wooden pole with ground wire. Figure 3. Pole with 

capacitor 

detuning wire and 

Ground 
Wire 

Ground 
Wire 

Detuning 
Wire 

Figure 4. Variable 

pole. 
cap used to detune Figure 5. Series inductor 

pole. 
used to detune 

source of trouble. This isn't always easy, 
and usually entails extensive work with 
a field strength meter. 

It's important that the source be posi-
tively identified because the installation 
of detuning hardware is costly, and the 
cooperation of the owner of the struc-
ture(s) in question must be secured. 
The best indication of reradiation is the 

presence of a standing wave pattern in 
measurements taken in a line between 
the transmitter and offending structure. 
The simplest problem is a wooden 

pole with a ground wire, as in Figure 2. 

Simple solution 
One common solution is to attach a 

wire to the ground wire at the top of the 
pole, and run it down the opposite side 
from the ground wire. 

It is then connected to a variable ca-
pacitor or capacitor decade in series with 
an RF ammeter to ground. 
Adjustments are then made for mini-

mum RF current in the ground wire. A 
current reduction of 10 to 1 should 
usually be possible 

Once the null has been reached, the 
variable capacitor may be replaced with 
a fixed cap of the closest standard value. 
Usually these are installed in a weather-
proof box. Such an installation is shown 
in Figure 3. 
The size of capacitor to be used is de-

termined by the circulating current to 
ground. 

Typically, "G" series caps are used. In 
situations where very large currents are 
involved, G2 caps would be necessary. 

Various circuits 
There are several circuit variations 

used to detune poles or other objects. 
A fixed cap may be put parallel with 

a variable cap in circumstances where an 
oddball value is required. 
Some engineers feel that a variable cap 

is prone to shorting, and instead opt for 
a variable coil in series with a fixed cap. 
A variable coil may be used on top of 

the pole, although this may be difficult 
to adjust in the field. 

Inserting an RF ammeter of the rig'rit 
(continued on page 26) 
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Through the use of sharp, stainiess steel points, the Stati-Cat System 
provides a continuous low-resista ice discharge path for the static electric 
charge found on all tall structures. Charge dissipation prevents the high 

voltage gradient between cloud and earth that eventually leads to the sudden 
massive discharge known as lightning. 

Write for a free brochure. 
Also available from Cortana 

Folded Unipole Antenna Kits 
Ground Radial Wire Detectors 

4001 LaPlata Highway 
Farmington, NM 87401 
(505) 325-5336 

Corporation Mastercard/Visa 
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Having The Law On Your Side 
by Steve Conover 

Part I 

Hyattsville MD ... For whatever the 
reason, every day many people start into 
the business of contract engineering. 
And every day, many people bail out 

of the business of contract engineering. 
Why, if the attraction for "quick 

money" or "fame" is so glorious, do so 
many people leave the trade? 

First, you have noticed that the term 
"business" has been used numerous 
times. 
Contract engineering is like any other 

business involving financial books, in-
ventory control, record keeping, custom 
correspondence, operating expenses, 
taxes, and so on. 
When first starting out as a contract 

engineer you can do one of two things. 
You can plan ahead and learn the busi-

ness of business or you can just jump 
into the field and start contracting. 
Without planning or protection you 

will eventually get burned by a contract. 
The trick is to try not to get too 

Steve Conover has been a corporate en-
gineer in Omaha, NE, and is a former con-
tract engineer. He is currently residing in 
Maryland and can he reached at 301-559-
7224. 

burned, but just singed enough to 
learn a lesson about good business prac-
tices. 

Perry Mason 
Step one is to contact a good business 

attorney and draft a very good set of con-
tract terms. The terms of your contracts 
should cover the majority of situations 
you will become involved with. 
Most generally, there will be two types 

of contracts you'll need for your 
business—fixed price or flat rate con-
tracts, and time and materials contracts. 
The body of the fixed rate or price con-

tract should include enough area to al-
low you and your client to write a com-
plete description of all of the work or 
services to be performed by you or your 
company. 
Some of the contract forms I have seen 

usually included a column on the right 
hand side to allow the entry of the dol-
lar amounts. 
Be sure to leave some space between 

each of the job descriptions on the con-
tract to prevent the possibility of confu-
sion of facts later. 

If you need more space use another 
contract form, nothing wrong with that. 
Just make sure that you note on the face 
of the document that this is page one of 
however many pages are involved. 
Somewhere on the face of the contract 

you should have the description of the 
contract terms. Don't make this the typi-
cal "fine print" many companies place 
on the back of their contracts. Keep it up 
front and readable. 
The following examples were drawn 

up by the attorney I used in Nebraska 
and are based upon Nebraska law and 
therefore may not be applicable to all 
areas. 
Be sure to check with a local attorney. 

Fixed price contract 
The terms of the contract as described 

here should appear in writing on the con-
tract. 
This is a fixed bid for the completion 

of the job described and does not in-
clude any additions or modifications. 
Any changes to the contract should be 
in writing and signed by both parties. 

State the fact that all expenses and la-
bor will be billed to the client in periods 
not to exceed an agreed upon number 
of days. 
Payment of materials expenses re-

quired by the company should also be 
specified as to percentage to be paid at 
time of contract acceptance and that 
which shall be paid in full at the time of 
contract completion. 
Should a contract be delayed by the cli-

ent in excess of an agreed upon number 
of days (say, three weeks) from the 

agreed starting date, inform the com-
pany that all material expenses will be 
due and payable unless agreed in writ-
ing to the contrary. 
The time and materials contract body 

will require extra space to allow the en-
tries of time and materials as separate 
billing items. 
Keep the wording short and to the 

point and avoid using big technical words 
or phrases. Also make a simple notation 
that proper entries will be (have been) 
made into the station's maintainance logs 
if the work is on the transmitter. 

Time and materials contract 
A similar approach can be taken with 

this contract, but the cost will only be an 
approximation. 
As an example: "Based on the infor-

mation provided the contractor estimates 
the approximate cost of completion of 
the job bid at (fill in amount). 
"However, the contract is based on the 

time and materials actually expended, 
and the actual contract price may be 
more or less than the above estimate." 
Changes or modifications to this bid, 

other than in the hourly rate set forth, 
may be made orally by agreement, and 
you should so state. 
On the other hand, an item such as 

changes in the hourly rates might be re-
quired to be acknowledged in writing. 

Billing period, payment terms and ma-
terial expenses payment may be stated 
as above in the fixed price contract. Ditto 

(continued on page 21) 

Until now, setting up a sports remote 
was a sport in itself. 

Feel like you've gone five rounds 
with Sugar Ray, run a marathon and been 
tackled by the entire Bears' line by the 
time you've set up your sports remote? 

A Gentner Remote System can have 
you on the air in less than five minutes 
with no set-up hassles. Everything is pre-
wired in a single ATA-approved Star case. 
There's even room for your accessories. 
Just plug in power, mics, headsets and 
the phone line and you're on the air. 

The real beauty, though, is in the 
remote itself. Your listeners hear high-
quality audio, not tinny telephone sound. 
Your talent receives return cues 
over the same line, avoiding GENTNER 

missed cues or mistimed spots. And with 
the optional cellular phone and battery 
interfaces, you can broadcast from 
virtually anywhere. 

Nine Remote Systems packages have 
been designed to meet your needs and 
budget. Call your distributor or Gentner 
today and score points with easy set-up 
and clear broadcasts. 

• High quality telephone audio 
• All equipment and accessories in 
one case 
• Pre-wired and pre-tested by Gentner 
• Fast, easy set-up at remote site 

SOUND THINKING 

540 West 3560 South • Salt Lake City, Utah 84115 • (801) 268-1117 
Telex 11910-380-6909 Gentner UD 

Gentner 1987 
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Here's why 
Blane Webster bou_gh__t 

Auditronics for 1111LAK 
Blane Webster. 
Chief Engineer. WLAK—FM 

la 1111 
-,• ... .. , 1  

, 1 "el„ ',,'n / 

66 hen I prepared the budget for our as fast as making an Indianapolis pit stop. 
new facilities on Chicago's Michigan If I need another mike channel or cart 
Avenue, I could have included any machine channel, I've got it right here on 

console I wanted, be it Ward-Beck, Neve, you the shelf for immediate use. The layout 
name it. So I looked at and listened to of the Auditronics 200 is almost self-
everything the industry had to offer, from explanatory so our on-air people can use 
the Harrison to the Harris Medalist, and I it without making mistakes, and the 
bought Auditronics. 200 is rugged enough to withstand the 

I bought the Auditronics 200 jocks' abuse and coffee spills. 
primarily for its audio quality by which I One of the things that sets 
mean its waveform integrity freedom from WLAK apart is that we're the number 1 
distortion and low noise floor. The quality of adult contemporary station in the 
its sound is remarkably transparent. I think Chicago market, and to us being number 
Auditronics' VCA technology is really good 1 means more than just winning in the 
too, maybe the best on the market. ratings. It means being the best both on 

l also looked for reliability. The and off-the-air. This includes the kind of 
console's the most important link in the equipment we buy and the way we use 
studio chain because it's on the air all the it. We're a winner and we're proud of it." 
time. We just can't afford a failure, and i If you'd like to know more about 
recalled that our old Auditronics console at why Viacom's Blane Webster specifies 
Sears lbwer never had an on-air failure. Auditronics consoles for both on-air and 

Features were important too, like production, call 800-638-0977 toll free, 
the modular concept that lets me pull a for complete information and a 
module out and pop another one in almost demonsli dtion near you. 

auditroniu. inc. 
3750 Old Getwell Road. 
Memphis, TN 38118 • 901-362-1350 

Circie Reader Service 37 on Page 28 



August 15, 1987 Radio World 21 

The Case Of the Ten 
Second Interference 
by Mark Persons 

Brainerd MN ... I ran into an interest-
ing situation recently. A man called an 
FM station to complain that he was hear-
ing the station on his TV. 
The station is Class C with 100 kW of 

ERP. 
Receiver front end overload is a com-

mon problem within two miles of the 
transmitter site. 
But the caller lived about six miles 

from the transmitter and reported that 
the interference to the TV picture and 
audio happened once an hour like clock-
work. 
The interference would last about 10 

seconds and would then disappear un-
til the next hour. No one else called with 
reception problems. 
This was very interesting. How could 

an FM station overload a TV for 10 sec-
onds at the same time each hour? 

After I took a drive to the area, the an-
swer became quite clear. 
There is a power substation about a 

half mile from the troubled TV. There is 
also a VHF transmitter sending data 
from the power substation to the power 
company's headquarters. 
The datalink transmitter turns on for 

10 seconds every hour to report power 
system status. 
Power from the transmitter overloaded 

a sensitive antenna preamp on the an-
tenna connected to the TV receiver. 
Narrowband modulation from the 

datalink was only heard faintly in the 
background while the +75 kHz FM sta-
tion modulation was heard loud and 
clear as it intermodulated in the over-
loaded preamp. 
The cure involved putting an FM band 

filter and a quarter wave open stub fil-
ter for the datalink frequency ahead of 
the overloaded preamp. 

In some ways you wonder how a com-
pany can justify the purchase and main-
tenance of a transmitter that runs only 
10 seconds per hour, which is 0.2777% 
of the time. 
The world was a simple place years 

ago when the first radio transmitter was 
turned on. It was the second transmit-
ter that caused all the havoc! 

It is rare today when no apparent new 
interference is created when a new trans-
mitter is signed on. 

was reminded of this the other day 

Mark Persons is president of M.W Persons 
and Associates engineering consultants. He 
can he reached at 218-829-1326. 

Legalities 
(continued from page 19) 
with the penalty for delays caused by the 
company. 
Hopefully your need for an attorney 

after starting the business will be mini-
mal, but when needed, you will have a 
greater peace of mind knowing your 
rights are being represented. 
Next time we'll take a look at what to 

some contract engineers is a dirty word: 
accounting. 

while bypassing a mic preamp input on 
a studio console. 

It seems CB radio transmissions were 
being heard loud and clear on a radio 
station when the announcer's mic was 
turned on. 
The CBer's amplitude modulation was 

easily and readily demodulated by the 

preamp's active input. Installing a cou-
ple of 0.001 MFD disc capacitors on the 
input to ground took care of the RF. 
Ten-four, good buddy. 
Co-located AM and FM transmitters 

are common and are potential sources 
for cross-modulation. Mixing products 
appear on sum and difference frequen-
cies. 
An example is if the FM operates on 

94.3 MHz and the AM at 1000 kHz. Try 
tuning your radio to 93.3 MHz and 95.3 
MHz. 

If you hear the FM station on one or 
both of the two extra frequencies more 

than a half mile from the transmitter site, 
there is something wrong. 
RF from the AM is mixing with the FM 

to produce sum and difference products. 
The FCC requires all off channel emis-

sions from FM transmitters be 80 dB be-
low the carrier. 
A spectrum analyzer or Potomac In-

struments FIM-71 FM Field Intensity Me-
ter can be used to make measurements 
when in doubt. 

It may be a thrill to be heard on three 
spots on the FM dial and wipe out the 
competition. However an FCC inspector 
probably wouldn't see it that way. 

BROADCASTING 

PERFORMANCE 

4) HoweTech 
Broadcasting Performance 
is enhanced by HoweTech's com-
plete iine of consoles which 
possess unmatched sonic quality, 
described by many as the best 
in the industry! Consoles of al! 
sizes, elegantly housed. assure 
easy installation, maintenance. 
and operation. 

Broadcasting Performance 
is guaranteed when a HoweTech 
Phase Chaser ( patent pending) 
is on line, correcting and elimi-
nating phase errors, regardless 
of source, enabling you to trans-

mit a perfect stereo signal for the 
appreciatiot of your listeners, 
and permitting you to boast of 
the quality of your signal. and the 
sophistication of your engineer-
ing staff. 

Broadcasting Performance 
is improyee when your air talent 
function at their best. HoweTech 
designs and builds studios and 
studio furniture. HoweTech's 
custom production approach to 
design and fabrication, coupled 
with ergonometric and architec-
tural planning from an inter-

KElfl-FM 105 9 Denver uo.,Yaco 
A Sandusky station Laurie Richardson D J 
Lynn Osburn. Chief Engineer Studio design 

furniture. and Series 10000 Console by 
Howe Technologies 

nationally known industrial desigii 
firm, bring to your project beauty 
functional efficiency, cost effec-
tiveness. flexibility, and originality 

Broadcasting Performance 
improves when you call Terry 
Sweeney or Doug Sutherland 
at Howe Technologies, 
1-800-525-7520! 

Howe Technologies 
Corporation 

2300 Central Avenue 
Boulder, Colorado 80301 
303 444-4693 
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From Homing Pigeons To Tubes 
by Floyd Hall 

Crestline CA ... Did You Know 
That ... 
One of the first means of communica-

tion was the homing pigeon? True. They 
go back farther than recorded history. 
Also the first organized system of com-

munication was a postal system estab-
lished by King Cyrus of Persia about 500 
years before the birth of Christ! 

It worked just like the Pony Express of 
frontier days in the US. 
During WWI the Army's communica-

tion was not advanced very much be-
yond the Pony Express. In fact they used 
motorcycle mounted dispatch riders for 
much of their communication. 
I had a friend in my hometown who 

had served in the Signal Corps as a dis-
patch rider and he was able to bring his 
bike home. This thing was armored with 
curved steel plates on each side of the 
engine. 
When he wanted to get off in a hurry, 

he just stepped off his bike and let it go 
skidding along on these side plates! 
Of course the Signal Corps had field 

telephones, and those kids strung wire 
over half the French countryside. 
The trouble with this was that an ar-

tillary barrage would usually wreck their 
telephone communication system. 

It wasn't until about the middle of 1918 
that the Signal Corps began to receive 
some more or less portable radios. 

Versatile triods 
My ham partner had enlisted in the 

Signal Corps and served in France for a 
short while. When he came home he 
brought back a large box full of radio 
parts including some of the Western 
Electric tubes that were in these porta-
ble radios. 
Made by WE, they were marked VT-1 

and VT-2. They were absolutely round 
and about 3-inches in diameter with a 
sizable nipple on the top where they 
were evacuated. 
These were the first really usable 

triods, and were used for everything 
from RF amplifiers, to detectors and au-
dio amplifiers. 
They had, by the way, 5 V filaments 

which established this value for a long 
time since they would be powered by 6 
V storage batteries, with a rheostat in se-
ries to give fine adjustment! 

It was over a year later—late in 1919— 
that my partner and I began to experi-
ment with these tubes for ham transmis-
sion. 

It was not as simple as our 1 kW spark 
rig which ran off 110 V house current, 
however, since we had to have a 6 V "car 
battery" for filament. 
At first we ran with AC-CW, which, if 

you have ever heard it, sounds as bad 
as spark. We had no source of high volt-
age DC so we saved up our money to 
buy some 45 V "B" batteries. 

Old 
E   Timer 

It was quite a while later that we built 
ourselves a "soup" rectifier. 
I well remember when we hooked up 

one of these tubes in a Hartley oscilla-
tor, and put this tiny pipsqueak on the 
air. 
Right away we found out that this lit-

tle 4 or 5 W got out farther and better 
than our old 1 kW spark rig! 

Along come audio tubes 
From these early beginnings at the end 

of WWI, the development of radio com-
munication absolutely snowballed. By 
1920 there were broadcast stations on the 
air. 
Magnavox came out with a "dynamic" 

loud speaker, and with the advent of au-
dio tubes—the UV201A amongst others 
—we could fill the room with sound 
from our horn loud speaker! 
Some time back I posed the question, 

"How many of you can tell me the differ-
ence between a UV tube base, and a 
uxr Well I got no response, but I'm go-
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ing to tell you anyway. 
About half way down the base of a UV 

tube was a metal pin, about an eighth 
of an inch long. On the bottom of the 
tube base were 4-short "buttons." 
Now, the socket had a metal sleeve 

about an inch and half long, and a little 
larger than the tube base, in the side of 
which was a horizontal slot. 
You placed the tube in this metal 

sleeve, dropped the pin in to the entry 
slot and turned it clockwise to the end 
of the horizontal slot. The buttons on the 
bottom made contact with flat springs. 

UX replaces UV 
Now the UX base had no pin on the 

side, and on the bottom four metal pins 
about 3/8" long, two of which were 
larger. These were the filament. 
The UX socket had no sleeve, and just 

four holes in the black bakelite. You sim-
ply oriented the large pins, and pushed 
the tube down in the holes, where 
spring contacts laid along the side. 

All tube manufacturers soon went to 
this UX base, but I cannot say I liked it 
as well. 
With the UV base you could insert a 

tube in the dark, or with both eyes shut, 
by simply dropping the tube in to the 
sleeve and rotating it until the pin 
dropped in. 
When tetrodes and pentodes came in 

they went to the octal base which was 
also easy to insert. I never had any love 
for six or eight pin miniatures either! 

Rules prevail 
As I travel around I am gradually com-

ing up to the realization that most sta-
tion engineers believe that all FCC en-
gineering rules have been thrown out! 
Nothing could be further from the 

truth. 
If you say something to one of these 

people about their audio performance he 
says, 'Ah, you don't have to do that any-
more!" 
Of course everyone knows that there 

have been a proliferation of rules 
changes in the last two years— 
"deregulation"—but few people really 
know what they are or what is still spe-
cifically on the books. 
I doubt that as much as 25% of stations 

has an updated copy of the Rules! 
The Rules are no longer published in 

the old Volumes I, II, III, etc., but instead 
are published by the Office of the Fed-
eral Register. 
Telecommunication categories are ti-

tled 47 CFR, and for Section 73 of the 
Commission's Rules you need Parts 70 to 
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79. The latest copy is revised as of 1 Oc-
tober 1986. 
CFR by the way stands for "Code of 

Federal Regulations." You can obtain this 
publication from the Government Print-
ing Office, and I think the price is 
around $20. 
The easiest way to obtain a copy is to 

call the Government Printing Office at 
202-783-3238 and they will take your or-
der on a credit card number. 

Proofs still required 
Now, to get back to this "audio proof" 

that nobody has to do anymore. 
When you get your copy of 47CFR, 

look up Section 73.1590(a)(6): "must 
make Equipment Performance Measure-
ments, annually for AM stations, with 
not more than 14 months between meas-
urements." 
This "data must be retained for a 

period of two years, and on request must 
be made available to duly authorized 
representatives of the FCC." 
I don't see any difference in this as far 

as AM is concerned than it always has 
been except for the extra one before fil-
ing for license renewal. 
I strongly recommend that you pro-

cure a copy of 47CFR and look it over 
carefully. 
You will find, contrary to popular 

opinion, that deregulation has not been 
total! When you get an inspection one 
of these days it will be brought home 
forcefully! 

Floyd Hall 
Remembered 
Floyd Hall, Radio World's Old 

Timer columnist died Friday 24 July, 
1987 at the age of 79. 
Floyd was a radio pioneer whose 

interest started as a hobby and be-
came a life-long career. 
He was a ham operator, and grad-

uated from USC with a degree in 
electrical engineering. He put many 
early stations on the air, and worked 
as chief engineer to maintain them. 
In the 1950s Floyd started his own 

consulting business and became 
"engineer-at-large" for many sta-
tions. He belonged to the IEEE, SBE 
and ASPC. 
Floyd began writing for RW in 

September, 1984 and was widely 
read and well liked. His colorful 
style and remembrances of radio's 
early days quicldy made him a fa-
vorite among RW readers. 
He is survived by a wife, a daugh-

ter and two grandsons. 
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Accounting For Error Vectors 
by Tom Osenkowsky 

Brookfield CT ... Field tune-up of a 
directional array will almost always in-
volve measurement and calculation of 
error vectors. 

Error vectors are generated when the 
antenna monitor sample readings do not 
agree with the theoretical parameters of 
the array. Some reasons why error vec-
tors are generated are: 

1) Array not adjusted to theoretical 
parameters. 

2) Unequal length sample lines. 
3) Sample loops not placed precisely 

at the current loop (80° down) from the 
top of each tower, or mixture of toroids 
and loops. 

4) Reradiator(s), most likely located in 
major lobe(s). 
There are three generally accepted 

methods in practice by which error vec-
tors are calculated. 

All monitored minima or null radials 
are simultaneously "talked in" to zero 
field. The exact process for "talk in" was 
previously discussed (see 15 June RW). 

In symmetrical multiplied arrays this 
should be accomplished by a single set 
of parameters. 
Another method is when each minima 

or null is individually "talked in" to zero 
field one at a time regardless of the other 
radial values. 

In a third method, each minima or null 
is adjusted for the desired monitor point 
value one at a time regardless of the 
value of the rest of the points. 
During the initial setup or readjust-

ment of an array, it is important to ascer-
tain that in fact the proper adjustment 
is realized. 

It is possible to secure the correct mon-
itor point readings and yet not have the 
proper pattern (even after completing a 
partial proof!). 

In some cases, undesired nulls may 
appear in the pattern. How is misadjust-
ment possible? 
For starters, the theoretical loop oper-

ating parameters are seldom realized 
during tune-up. 
The standard pattern is quadratically 

determined from the theoretical field 
values, which are actually attenuated 
fields given 1 ohm (or other specified) 
loss. 

It is usually desirable to fill in the nulls 
as much as possible while maintaining 
a safety factor. You are allowed a greater 
margin of fill given the standard pattern. 
Let us suppose the theoretical IDF of 

a minima radial is 15.5 mV/m. With a Q 
factor of 10, the standard pattern value 
is 19.4 mV/m. 

If you produce an IDF of 17.5 mV/m, 
your array is no longer adjusted to the 
theoretical parameters. 
Misadjustment can also be accom-

plished by varying the wrong parame-
ter to accomplish an end. For example, 
consider a two tower array having a field 
ratio of 0.750. 

If you wanted to fill in the minima (in-
crease the field) you could do the right 
thing and lower the ratio (i.e. 0.700) or 
you could vary the phase angle, shifting 
the null but not filling it in. 
By varying the phase angle, you are 

displacing the minima or null away from 

Tom Osenkowsky is a radio engineering 
consultant and president of MASTER Soft-
ware, and a regular RW columnist. He can 
be reached at 203-775-3060. 

the central angle and thus the field 
would be higher due to the fact the null 
is no longer centered about the original 
azimuth. 
This is certainly not the way to go. 
Since most proof-of-performance 

RF 
Reader 

radials are spaced greater than 20°, this 
type of variation probably wouldn't 
show up during a proof. 

If the null fell closer toward a city of 
interest, the station revenue might in-
deed suffer. Most of yesterday's arrays 
were of the in-line multiplied variety. 

Simple to design. 
Unfortunately, these arrays produce 

unwanted complimentary nulls due to 
symmetry which is maintained through-
out the multiplication process. 
A great deal of thought was given this 

concern during the recent development 
of the CRANK computer program. 
CRANK asks for the array parameters, 

error vectors for each azimuth, maxi-
mum and minimum radiation limits for 
each azimuth of interest, iteration 
bounds and increments. 

In this way, via a recursive C piocess, 
all possible parameter combinations for 
the desired fields are computed. 
Such programs were normally used 

in-house by many consulting firms and 

not available otherwise. 
The foremost reason is that given all 

those combinations that produce the cor-
rect MPs, how many are actually "right." 
That is, produce the real pattern? 

In addition to CRANK, I also devel-
oped SYMCRNK, another program 
designed specifically for symmetrical ar-
rays. 
SYMCRNK first breaks down the array 

to its original pairs. Then each pair is ana-
lyzed to determine where the nulls fall. 
Then the user may alter the field ratio 

of any pair(s) to produce the desired 
field change. Lastly, the pairs are remul-
tiplied to realize the new final 
parameters. 
This method represents the only cor-

rect way to treat a symmetrical array. 
Remember, just because the MPs are 

showing the correct readings, doesn't 
mean the array is in proper adjustment. 

Comtech's 3.8 Meter has the Extra 
Performance Margin Needed for 
Crystal-Clear Audio Reception. 

Why Settle for Less? 
Major network affiliates all 
over the country are specify-
ing Comtech's 3.8 Meter 
Antenna. The reason is 
simple: No other antenna in 
its size category can deliver 
a gain of 42.9 db at 4 GHz. 

This increased performance 
margin means outstanding 
audio reception on SCPC 
sub-carrier signals, and digi-
tal even in low EIRP areas. 

Comtech's leadership in 
satellite antenna design is no 
accident. They pioneered 
the exclusive 3-piece 
"splice-strap" parabolic 
reflector with a superior sur-

face tolerance unequalled 
by mesh or other home-type 
antennas. The result is higher 
efficiency, optimum side-
lobe performance and 
increased gain. This is the 
extra margin of perform-
ance that only a Comtecl 
Antenna can provide. That's 
why literally hundreds of 

Comtech 3.8 Meter Anter-
nas are operating today at 
radio stations throughout 

the U.S. 

So why settle for marginal 
performance when you can 
have a performance margin 
today and in tomorrow's 2 
spacing environment. 

Allied Broadcast Equipment 
distributes Comtech 
Antenna systems to the 
radio industry nationwide. 
Call today for more 
information. 

317-962-8596 

ALLIED 
Broadcast Equipment 

3712 National Road West 
P.O. Box 1487 
Richmond, IN 47375 

Comtech Antenna Corp.—Taking the lead in Satellite Antenna Systems 

Radio Station KAIR/JOY, Inc. 
Tucson, Arizona 
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StereoMaxx, The Spatial Image Enlarger 
From Modulation Sciences, Gives Your Station An Extra Edge 

...Without Extra Problems. 

• StereoMaxx Makes You Bigger, Not Just Louder. 
StereoMaxx" enhances and enlarges your music's stereo image. 
for a dramatically Bigger, Fuller sound. It works with any loud-
ness processor you use — Optimod, Texar Audio Prism, CRL, you 
name it. The spatial image enlargement impact of StereoMaxx is 
compatible with — but completely different from — loudness 
processing. From Rock to Easy Listening, StereoMaxx adds punch 
and excitement to any 
AM or FM stereo music 
format. StereoMaxx 
makes your station stand 
out on every kind of 
stereo radio — from 
large hi-fi systems to 
portable boom boxes and 
headphone radios, and in 
the car . . . WOW! 

• There's No Downside Risk With StereoMaxx. 

The idea of making a station stand out by enhancing 
and widening the stereo image is certainly not new. 
Enterprising engineers at competitive stations have 
tried a number of schemes. Everything from simple 
matrixes to consumer hi-fi ambience gadgets. 
Unfortunately, these attempts have always yielded 
unacceptable side effects: No-no's such as mono 
incompatibility, increases in multipath, and 
jet-streaming DJ. voices. But the potential benefits of 
stereo image enlargement are too good to ignore, so 
Eric Small and the Modulation Sciences design team 
went to work. And we succeeded! 

• Many Have Tried. StereoMaxx Succeeded. 
With StereoMaxx. you ;.zet the added punch and impact of stereo 
image enlargement with No phase problems, No increased 
multipath problems. No problems for mono listeners, in fact, no 
problems at all. Radio professionals know Modulation Sciences is 
a company that keeps its promises: Our CP-803 Composite Clipper 
is on the air at over 1200 stations, keeping them loud, clean and 

legal. And our Sidekick is 
the industry-standard SCA 
generator. So when we say 
StereoMaxx enlarges your 
stereo image, with no 
problems or side-effects, 
you can believe it. 

• Call Now For More Info And Free Demo Cassette. 
Once your station starts broadcasting with 
StereoMaxx, all the "ordinary.' stereo stations in town 
will sound like just that . . . ordinary! Of course, since 
StereoMaxx is brand new, no one else in your market 
has it — yet. So now's the perfect time to check it out. 
Call Modulation Sciences for your FREE demo 
cassette and more details about StereoMaxx. Our 
Toll-Free number is (800) 826-2603 

[in NY: (718) 625-7333]. 

Why not call for your 
demo cassette right now! 

modulation sciences, inc. 
115 Myrtle Avenue • Brooklyn, New York 11201 • Tel. 718-625-7333 • Toll Free 800-826-2603 

l/ptirriod. Temar Aad.o Pnsm and CRL arr trademarks of Orban ssociates In, Texar Incorporated: and Circuit Research Labs. Inc., respectively. 
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Using DAs For FM Short-Spacing 
Editor's note: The FCC is currently seek-

ing comments on allowing more widespread 
use of directional antennas for short-spaced 
FM stations. 

by W.C. Alexander 

Dallas TX ... Many FM stations across 
the country, especially in the midwest 
and northeast, are restricted to ERPs be-
low the maximum for their class because 
of short-spacings. 

If yours is one of these, then a direc-
tional antenna could provide a way to 
upgrade your facility. 

If the short-spacing is to a single sta-
tion or a number of stations all in the 
same general direction from your trans-
mitter location, then a directional an-
tenna can be used to upgrade your fa-
cility to the maximum ERP for your class 
in all azimuths except those where the 
short-spacing exists, provided that all of 
the requirements of 73.213 of the FCC 
rules are met. 

It is important to note that a directional 
antenna cannot be used to create a new 
short-spacing under current FCC regu-
lations. 

First step 
To determine if a directional antenna 

will help your situation, a channel 
search must first be run. 
This will tell you exactly what the spac-

ings, including short-spacings, are to all 
stations within a given radius. 

It will show where the short-spacings 
are, the bearing and distance to the 
short-spaced station(s), and the height 
and ERP of all the stations within the ra-
dius. 
The search can be '7unducted by your 

consultant, or you can use any reliable 
database that is known to have current 
information. 
Using this data, the next step is to 

draw a permissible radiation graph. 

Developing the graph 
Using the table contained in 73.213 of 

the FCC rules, determine what ERP your 
station is permitted to radiate in the 
direction of the short-spaced station(s) 
at the maximum height for your class of 
station. 
For example, a Class B station that is 

WC. Alexander is Director of Engineering 
for Crawford Broadcasting Company, and a 
soon-to-be-published novelist. He can be 
reached at 214445-1713. 

Figure 1. 

located between 105 and 128 km from a 
first adjacent channel station is permit-
ted 20 kW ERP in the direction of the 
short-spaced first adjacent channel sta-
tion at an antenna height of 150 m. 
On a piece of polar graph paper, set 

up your scale with zero at the center, and 
the maximum ERP for your class of sta-
tion at a convenient scale division near 
the outside of the graph. 
Find the azimuth of the short-spaced 

station and plot a point on it that cor-
responds to the permissible ERP on that 
bearing as derived from the table in 
73.213. 
Then from the point you have plotted, 

move one degree at a time in either 
direction and move out to a point 2 dB 
higher in ERP from the last point on the 
adjacent azimuth and plot another 
point. 
Continue this in either direction from 

the starting point until you reach the 
maximum ERP for your class of station 
(see Figure 1). 

Plot the maximum ERP on all other 
radials and then join the points together 
in a smooth line. It is probably necessary 
to employ a French curve or hire a drafts-
man for this part. 
Carefully and clearly label the graph, 

noting major scale divisions, azimuths, 
and note the bearing and permissible 
ERP toward the short-spacing. 

Ideal pattern 
What you now have is a graphic 

representation of the radiation pattern of 
the ideal directional antenna for your sta-
tion. 

Ideally, it will radiate the maximum 
ERP in all directions except toward the 
short spacing, and on radials close to 
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YOU NEED 
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output to a console that lacks one! 
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• NULL adjustment never needs 

re-tweeking 

• Self contained power supply 

Illix111111inamPlusi 
Uldfèree: ¿Mn JIM 

HENRY' ENOS -NEE —RilVerii 
I.* Notre, CM.. 

HENRY ENGINEERING 
In Stock $19500 

(818) 355-3656 

that bearing, the radiation will taper off 
2 dB per degree until the short-spaced 
station's azimuth is reached. 

In that azimuth, radiation will be re-
stricted to the level found in the table in 
73.213. 
So call up the local antenna man and 

order one up, right? 
Well, almost. 

Real world antennas 
In the real world of antennas, such a 

perfect pattern is impossible to ac hieve. 
It is possible, however, to achieve a 

directional pattern that approximately 
resembles the ideal, and that restricts 
radiation where needed and otherwise 
meets FCC specifications for directional 
antennas. 
The first thing to do is to talk to the 

manufacturers. They will give you an 
idea of cost, gain (thereby allowing you 
to choose one with the right number of 
sections or choose a transmitter), and 
mounting requirements (allowing you to 
arrange for a new tower of the appropri-
ate type or the required modifications to 
your existing tower, if possible). 
Most antenna manufacturers will, at no 

cost, take a permissible radiation graph 
from a customer and from it design an 
antenna and pattern that will work. 
A complete description of the pro-

posed antenna, along with a tabulation 
of relative field, ERP and field strength 
at one mile will be provided to you with 
the proposal. 

Polar graphs are usually included with 
all the above parameters. 

Preparing the 301 
With the data provided to you by the 

antenna manufacturer, you are ready to 
begin preparation of FCC form 301. 
The 301 for FM directional systems is 

cumbersome with requirements related 
to the directional antenna, but it is cer-
tainly nothing to be afraid of. 
The important things to watch for are: 
• Letter perfect forms and exhibits. 

Cross check everything, including coor-
dinates, heights, descriptions and ad-

FCC 
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ALS (Area-to-Locate Study) show-
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dresses with your station license and/or 
the last form 301 that was filed. 
• Be sure to include everything speci-

fied in 73.316(d). This includes all the 
data on the proposed directional an-
tenna, which should have been provided 
by the manufacturer. 
• Maps as required by the FCC. The 

Commission has tightened its map re-
quirements considerably, and will no 
longer accept anything but the best qual-
ity topographical map reproductions. 
There are some specific guidelines set 

forth by the FCC in a public notice dated 
5 April, 1985. Copies are available from 
the Commission. 

Consult the consultant 
It is an excellent idea, if you did not 

employ a consultant to aid in prepara-
tion of the application, to have one check 

(continued on page 26) 
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Reradiation Answers 
(continued from page 18) 
range in series with the ground wire can 
become cumbersome, and most people 
use other methods. 

Alternate methods 
One popular method is to build a tor-

roid pickup loop, and connect it to the 
AUX INPUT of an FIM-21 field strength 
meter. 
Some people have tried to use the amp 

clamp accessory that is used to measure 
current with a DVM. This is not a good 
idea. 
The ferrite material used in these 

devices is optimized for good results at 
power line frequencies, and will not 
work well with RE 
Some consultants have specially con-

structed boxes with a tuned pickup loop, 
diode and RF ammeter. — 
This box is placed next to the pole's 

ground wire, and the detuning mecha-
nism is adjusted for maximum circulat-
ing current as indicated on the RF am-
meter. 

In metro areas where there may be 
several strong signals in a given area it's 
important to be certain that it's your sig-
nal that's being nulled out and not some-
one else's. 
A field strength meter would be advis-

able here to determine the signals being 
reradiated. 
Things become interesting when it's 

necessary to detune water towers or the 
four legged steel towers used by the 
power company. 

Typically, detuning wires are placed 
on all four legs, with each leg being de-
tuned individually. 
Each leg will interact with the others, 

so it is necessary to repeat the measure-
ments until satisfactory readings are ob-
tained. 
Anytime there is a series of power 

company poles to be detuned, they must 
be treated as a system. 
This is because all of the ground wires 

are connected via the neutral cable. Fig-
ure 6 shows the equivalent circuit of 
power company ground wires. 

Regular maintanence 
Once a group of poles or towers has 

been detuned, it needs periodic main-
tenance. 
This takes the form of extra monthly 

field strength measurements, noting any 
abnormally high readings. Such read-
ings are often traced to fixed caps that 
have been destroyed by lightning. 
Another problem is variable inductors, 

which need occasional cleaning to insure 
reliable operation. 
Of course the effects of insects in junc-

tion boxes and vandals with rifles and 
wire cutters should not be overlooked ei-
ther. 

In all cases, permission of the owners 
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of the structures in question must be ob-
tained before work begins. 
You will often have to play the role of 

educator when talking to power com-
pany engineers and utility personnel, as 
they probably won't understand RF re-
radiation problems right off the bat. 
Owners of water towers have a some-

what justified fear of corrosion through 
electrolysis if the mounting hardware 
for detuning wires is of a dissimilar 
metal. 

It may be necessary to fabricate 
mounting brackets, etc. from the same 

metal type as the tower before the 
utility people will agree to your pro-
posal. 
Restoring an antenna pattern by 

detuning reradiating structures is a 
costly and complex undertaking, requir-
ing diligent ongoing maintenance after 
its completed. 

It is generally wise to engage the serv-
ices of a consultant before starting such 
an undertaking. 

Special thanks to Ted Schober of Radi-
otechniques for sharing some of his 
detuning experiences with me. 

Directional Antennas 
Solve FM Short-Spacing 
(continued from page 25) 
your completed application before you 
file it. 
Most consultants are very conscious 

of the FCC's stringent application re-
quirements, and are therefore very sen-
sitive to what the FCC staff will look 
for. 
Once the application is filed, you wait. 

Eventually, provided that you have done 
your homework and that everything in 
the application is correct and letter per-
fect, you will receive a construction per-
mit in the mail. 
Once you have the construction per-

mit, you are ready to order the antenna. 
You must provide a copy of the CP to the 
antenna manufacturer, who will use the 
limits set forth in the CF to adjust the 
pattern on your antenna. 
Sometime before shipment, the 

manufacturer will provide you with a 
proof of performance on your antenna. 
It is up to you to compare the actual 
field-measured values with the CF limits 
and give the final approval to the 
manufacturer. 

Installing the DA 
There is no great secret to installing a 

directional FM antenna. However, they 
are complicated, with many more parts 
than an ordinary FM antenna, and care-
ful supervision of the crew assembling 
the antenna is a must. 
Drawings and instructions provided 

must be followed to the letter. 
When the antenna is installed on the 

pole on top of the tower (directionals al-
ways require a pole-mount), it must be 
aligned by a civil engineer. 
Once the engineer has verified the 

mounting direction, he must provide 

NEW 

you with a sealed certification that the 
antenna was aligned on the proper bear-
ing, as per the manufacturer's instruc-
tions. 
Once the antenna is installed, coupled 

to the transmission line and transmitter, 
you can start program tests right away, 
right? 
Wrong. This is the exception to the au-

tomatic program test authority rule. 
You must first file the form 302 and re-

quest program test authority. 
Along with the FCC form 302, you 

must submit the complete antenna proof 
of performance provided to you by the 
manufacturer. You must submit this to 
the FCC along with the Form 302 and 
your request for program test authority. 

If everything in the 302 is in order, you 
should receive program test authority 
within ten days or so, probably by tele-
gram. 
Now you are ready to begin broadcast-

ing at maximum facility power from your 
new system. 

How well do FM DAs work? 
You should expect to see an increase 

in coverage area proportional to the in-
crease in ERP in all directions except the 
short-spaced azimuth. 
As with any antenna change, results 

can be misleading. Changes in fresnel 
zone clearance, Brewster angle, and 
other factors can lead to decreased or in-
creased multipath in some areas. 
Take a scientific approach to evaluation 

of the antenna's performance. If all was 
done correctly, you will see a propor-
tional increase in coverage area. 
And of course there is the advantage 

of being able to say, "50,000 W" or 
"100,000 W." 

ENHANCE THE 
QUALITY OF YOUR 

AM AUDIO 
EXCEEDS ALL NRSC SPECS 

 EriergyOnix 
(518) 828-1690 

4. 10 

NRSC AM PROTECTOR 
• Contains switchable pre-emphasIs 

circuit, built in NRSC filter & switchable 
monitor de-emphasis. 

• Can be used with multiband and single 
band limiters such as CBS Volumax 

NRSC Filter on PC Board and Stand 
Alone Monitor De-emphasis available 
separately 

$595 
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One Start For Carting Up Music 
by Philip Hess 

Pittsburgh PA ... Recently, at a college 
station I consult, I was asked by the pro-
gram director to come up with a 21evice 
that would improve the consistency of 
the station's carted music. 
WPPJ, Point Park College, was rebuild-

ing its cart library and encountering a 
few problems. 
With several people involved in the 

project, the carts were inconsistent. 

Philip _Hess is an on-air announcer at 
WAMO-FM in Pittsburgh who has spent 
part of his seven years in radio learning en-
gineering tricks of the trade. He can be 
reached at 412-366-1249. 

Quality was suffering. 
Some carts were too tight and "burped" 

when they recued, while others were so 
loose three or more seconds would 
elapse before the song began. 
After I spent some thought and some 

time watching people cart the music 
something became certain. 

Different people cart music differently. 
The CHR jocks would tightly cue the 

records and run their levels hot. But the 
AOR announcers would back-cue the 
record as much as a half turn. 
Clearly some consistency and quality 

control were needed. 
By the way, none of the announcers 

were monitoring the output of the 
recording deck in audition, and were 

6 
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(J301) 
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To switch on ORK 12-C 

Relays are DPDT type. 
Diodes are 1N914 
Rn numbers refer to ITC RP 
machines. 

Diodes protect the coils from shorts 
and prevents pops in audio. 

Device shown in operating position. 

To switch on ORK 12-C 

thus spending twice the amount of time 
needed to cart the song, since they 
would then have to listen to the finished 
product. 
After digging in the parts box I came 

up with one idea and two KRP relays. 
Why not have the cart machine start the 
turntable with the press of one button? 
Thus, the "One Start" was born. 
In order for this device to be used it 

had to be simple, easy and novice-proof. 
Being free or inexpensive would be at-
tractive to station management also. 
Since the ITC RP deck has a provision 

for a remote lamp for both the "Rec" and 
"Start" buttons, I used the contacts for 
these lamps to operate two 24 V relays. 
The relays were connected in series to 

form a switch that paralleled the motor 
start switch on the station's QRK 12-C 
turntable. 
A DPUT toggle provides a convenient 

bypass of the One Start should its oper-
ation not be desired. 
Construction is simple. By using a 

double space rack panel already in place 
I secured surface mount relay sockets for 
both relays. 
Then with a length of four conductor 

cable I connected the relays to the lamp 
circuits for the "Rec" and "Start" lights. 

Finally, the turntable start switch was 
connected into the circuit with a short 
piece of zip cord. 
Now the carts are right on the money. 

The operator inserts a bulked cart in 
the machine, runs it to take up the slack 
and engages the record mode. 
Next, the operator cues the record, 

backs it up a quarter turn and presses 
"Start" on the ITC deck. We get a con-
sistent cart every time. 

PROJECT FILE 

The station's staff liked the One Start 
so much they didn't stop at carting the 
older material in the library. They went 
on to cart much of the daylight (CHR) 
programming. 

It would be easy to add bells and whis-
tles to the circuit. But for a college sta-
tion on a limited budget the cost was just 
right. Free (not counting the hour or so 
of R&D I put into it). 
I used KRP relays out of an old remote 

control the station had laying around. 
You can use whatever you have handy. 
I hope you'll find this a workable so-

lution for your station. Thirty some col-
lege kids won't part with theirs. 

Note: RW does not guarantee the worka-
bility or safety of the projects printed here. 
Build them at your own risk and contact the 
author for more details. 

If you have a build-it-yourself project, send 
it to "Project File" and earn $25 if we pub-
lish it. Send to Radio World, PO Box 1214, 
Falls Church VA 22041. 
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That's the goal that many stations have set for 
themselves: to generate 100% of their music program-
ming from CDs by the end of 1987. Using copyrighted 
station identifiers like "Lazer 104," broadcasters are able 
to position themselves in the listeners' minds as the 
high-quality music source. One promoted slogan is 
"Declare your independence from vinyl on July 4th 
1987!" Surprisingly, it's not necessarily the big chain 
stations in major markets that are leading the charge. 
Medium and small market stations have shown them-
selves just as likely, if not more likely, to become leaders 
in their market. 
Many of the early hurdles to on-air use of CDs have 

been removed. While early CD players were difficult to 
cue to music, making it impossible to run a tight air 
show, and were user-unfriendly, this has changed. To-
day's CD players (such as the Technics SLP-1200 and 
the Studer A725) feature instant start and incremental 
cueing, making it possible to cue exactly to any desired 
point in the music. 
Many stations also questioned whether sufficient 

material, both oldies and current, existed on CD format 
to support all-CD operations. Oldies have come a very 
long way in the past few months. Several of the Beatles' 
albums have been released in CD format in just the past 

few weeks, with more to follow shortly. And literally 
thousands of oldies titles are available on CD from Cen-
tury 21 Programming in Dallas, Texas (214/934-2121). 
Each disc contains cuts from many different artists, so 
you don't pay for the album cuts that weren't hits. Each 
cut is a hit. 
And more and more of the new release hits are be-

ing made available as a single-title CD. Under intense 
pressure from stations and also from influential program 
consulting firms like Burkhart/Abrahms/Douglas/Elliot, 
record firms are putting new emphasis on making hit 
releases immediately available on CD. Some record 
companies are getting the message slower than others, 
and are also finding themselves at a disadvantage when 
trying to get airplay for their new releases. Some sta-
tions simply won't add a title that is not on CD. 
Why the big deal over CDs? Because today's listener 

has better equipment and is more quality-conscious 
than ever before. A higher-quality air product can 
translate into higher ratings and higher station revenues. 

If you do or will originate a significant portion of your 
music from CDs, you should also consider the quality 
of your audio processing equipment. CDs deliver crisp, 
clear audio, but not all audio processors can preserve 
that quality. The digitally controlled TEXAR AUDIO 

PRISM delivers the cleanest, powerful audio money can 
buy. All three networks have made multiple purchases 
of the AUDIO PRISM for their Owned and Operated 
radio stations. And the AUDIO PRISM has been the 
audio processor of choice for the top three rated FM 
stations in America's number one market, New York 
City, for seven Arbitrons in a row!' 
The secret? Digital control. Using digital technology 

allows the AUDIO PRISM to preserve the brilliance and 
quality of CD source material. On FM, the plug-in 
TEXAR Replacement Card Five (RCF-1) can add even 
MORE signal punch with no loss in quality. 

For the complete story of how digital control can make 
you the quality leader in your market, contact your 
favorite distributor of high quality audio equipment, or 
call Barry Honel at (412) 85-MICRO. 

616 Beatty Road, Monroeville, PA 15146-1502 

(412) 856-4276 

(412)85-MICRO 

'Summer and Fall 85, Winter, Spring, Summer and Fall 86, and Winter 87 ARBITRON Ratings. Total Persons 12+ 

Share, Mon-Sun, MM-12M. (Used with permission.) 
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Radio World Marketplace 
If your company has a new product you wish us to consider in Radio World Marketplace, please send a press release and black and white photograph to 

Radio World Marketplace, P.O. Box 1214, Falls Church, VA 22041 

FM transmitters 
QEI's new FMQ-series 

FM transmitters are avail-
able in 3.5 kW, 5 kW and 
10 kW models. 
Each model is designed 

for quick field conversion 
to higher power levels. 
The 10 kW model re-

quires no more rack or 
floor space than the lower 
power versions—each is 
housed in a single 24" 
wide rack cabinet. 
Each model employs a 

single tube in a grounded-
grid design not requiring 
neutralization. The IPA 
section is a new modular 
solid state design. 

For more information, 
contact Ed Etschman at 
800-334-9154, or circle 
Reader Service 77. 

Alert monitor 
Enberg Electronics' new BA-6 Broadcast Alert 

Monitor can consolidate station alert signals into 
a single location. 
Visual alerts can be EBS receivers, AP 

machines, weather bulletins, door switches, etc. 
Also, any of the monitor's six channels has the 

capability to display telephone ringing voltage. 
For more information, call your regional Al-

lied Broadcast Equipment representative, or cir-
c e Reader Service 78. 

Distribution amp 
BTS' new BAA-350 Audio Distribution 

Amplifier, utilizes totally transformerless tech-
niques. 
A differential input buffer provides a balanced 

input for interface to either a balanced or un-
balanced source, and provides common mode 
rejection greater than 70 dB up to 1 kHz. 
The output drivers are configured to drive ei-

ther balanced or unbalanced loads. The meas-
ured THD is at or below the noise at any out-
put level above 0 dBy. 
For more information, call Al Jensen at 801-

cr2-8)oo, or circle Reader Service 75. 

Ceramic shafts for motors 
AMP Services now has available new ceramic 

shafts for capstan motors, which it offers in con-
junction with MCI capstan and reel motor 
remanufacturing and head relapping. 
Motors receive new precision sealed bearings 

and brushes, commutator resurfacing, and more 
For more information, call Chris Rappolt at 

305-659-4805, or circle Reader Service 79. 

Subscription/Reader Service Forms 
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B. General management E. News operations 
C. Engineering F Other (specify) 

Ill. Purchasing Authority 
1. Recommend 2. Specify 3. Approve 

Reader Service 
Please first fill out contact information at 
left. Then check each advertisement for 
corresponding number and circle below. 
NOTE Circle no more than 10 numbers, 
otherwise card will not be processed. 

00/ 021 041 061 081 
002 022 042 062 082 
003 023 043 063 083 
004 024 044 064 084 
005 025 045 065 085 
006 026 046 066 086 
007 027 047 067 087 
008 028 048 068 088 
003 029 049 069 089 
010 030 050 070 090 
011 031 051 071 091 
012 032 052 072 092 
013 033 053 073 093 
014 034 054 074 094 
015 035 055 075 .095 
016 036 056 076 096 
017 037 057 077 097 
018 038 058 078 098 
019 039 059 079 099 
020 040 06C 080 100 

Sales Call Service 
Please have a salesperson contact me 
about hese items (list numbers): 

Clip & Mail to: Radio World, PO Box 1214, Falls Church VA 22041 

Audio signal processor 
Valley International (formerly Valley People) 

recently introduced its Commander, the sixth 
addition to its 800 series line of modular audio 
signal processors. 
Proprietary symmetrical release coupling cir-

cuitry allows it to compress the audio signal for 
precise dynamic range control with complete 
freedom from noise level recovery. 
For more information, call Tom Irby at 615-

3834'737, or circle Reader Service 72. 

NRSC AM protector 

Energy-Onix Broadcast Equipment has devel-
oped a line of equipment to meet the specific 
filter and pre-emphasis requirements recom-
mended by the NRSC for AM. 
The line includes the AM Protector-Enhancer, 

which incorporates a built-in switchable pre-
emphasis circuit and a low pass filter. 
The AM Protector has a proprietary circuit 

which compares the level of the high and loss 
frequencies and prevents the high frequencie, 
from falsely triggering the limiter circuit. 
The company also offers a stand alone moni-

tor de-emphasis unit and an independent 
NRSC filter mounted on a PC board. 
For more information, call Bernie Wise at 518-

828-1690, or circle Reader Service 71. 

A small price to pay 
(for rear protec:ipn) 

emene 5 ).tes 

DISTRIBUTION 
ANIKIFIGIS 

Isolate, balance and 
set levels precisely 

DA208 Dual 1x4 $329 
DA416 Quad 1x4 $469 

Free Detaied Brochure Available 

AUDIO TECHNOLOGIES INCORPORATED 
328 Maple Avenue, Horsham, PA 19044 • (215)443-0330 

Protect against dangerous paralleled 
feeds, noisy unbalanced loops, poorly 
isolated splitters and inaccurate 
attenuators. 

si 8 or 16 Balanced + 18dBm outputs 

• Individual smooth log taper controls 
im LED output overdrive indicators 
• Parallel inputs for 1x8, 2x8 or 1x16 use 
• Short woo' outputs 
• Triple RF protection 
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BUYERS GUIDE 
AMX-22 a Multitask Natural 
by Chris Durso, Asst CE 
KPBS-FM/TV 

San Diego CA ... Planning a produc-
tion room from the ground up is a task 
requiring an engineer who is able to look 
into the future to predict the needs of the 
facility far beyond the time the last Mo-
lex pin is crimped. 
When the time came to construct a 

new production facility at KPBS, out 
came the crystal ball. 
What we needed was a console that 

would be easy to operate with a mini-
mum amount of "patching," with built-
in flexibility and a track record of high 
reliability. 
We wanted a console that could adapt 

to, and be with us, in the future. 
The image in the glass was clearly the 

AMX-22 from Pacific Recorders & En-
gineering Corporation. 

A natural for multitasking 
When it comes to flexibility you can 

hardly shake a stick at three indepen-
dent stereo audio busses. Any fader po-

r User  
 Report 
sition can be assigned to any combina-
tion of the program, audition or utility 
busses. 
This makes it simple to construct a 

mix-minus feed for remotes or telco 
backfeeds during call-in shows. For 
KPBS this flexibility translates into mul-
titasking. 

Smith 

AKAI 
AEC 
AMS 
Aphex 

It is not uncommon for our AMX to be 
utilizing all three busses on the console 
concurrently for different purposes. 
Our AMX-22 was shipped with nine 

microphone input modules and 13 line 
input modules. The console interfaces 
directly with two studios in the plant, 
each with four microphones and in-
dependent control and monitoring facil-
ities. 
This design allows one producer to su-

pervise and record the activites in two 
separate studios at once. 
With the two-studio talkback module 

installed, the operator in the control 
room can communicate directly and in-
dependently with each studio and one 
external source (i.e., the two-way sys-
tem). 
These features alone double the out-
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put capability of the production room. 
To use the multiple outputs of the 

AMX, each recording machine in the 
control room must be able to record from 
any source. This may be accomplished 
in a number of ways, the least desirable 

of which is patchbays. 
The most convenient method I've seen 

to date is the use of PR&E's LS-4 line 
switchers. These switchers are dual 4 x 1 
passive switches packaged four to a box. 
The console outputs feed the DAs 

which in turn feed the switchers. 
Each machine has four push-button 

selectable inputs as follows: program, 
audition, utility and spare. (The spare 
input shows up on the patchbay.) Push-
button source selection makes console 
configuration a quick and simple task. 
Modern radio production often re-

quires the use of equalizers and/or com-
pressors to create a "sound!' Above each 
fader module in the AMX series console 
is an option slot for a processor module. 

Voice processor modules 
Voice processor modules consisting of 

EQ and compression can be inserted 
above microphone modules and mono 
or stereo equalizers can be placed above 
line input modules. 

(continued on page 34) 

Digital is 
by Marlene Petska Lane 

Falls Church VA ... "If it's digital, it's 
got to be good." That's what one 
manufacturer heard a CE say at the 1987 
NAB Convention in Dallas. 
But console manufacturers are not so 

quick to agree. 
'There are a lot of things that are really 

neat to do in digital, and there's going 
to be a lot of exciting things coming in 
digital," says Jack Williams, pnesident of 
Pacific Recorders & Engineering Corpo-
ration. But he adds, "I don't think con-
soles are going to be one of them." 
Welton Jetton, president of Au-

ditronics, states his feelings more suc-
cinctly. "What's the point of having a dig-
ital console?" 

Industry 
Roundup 

There's no advantage to a (digital) con-
sole that just processes the signal and 
handles the routing of the signal," says 
letton. 
Obviously, exactly what a digital con-

sole for radio would do is subject to 
differences of opinion. Manufacturers 
who are working on digital consoles 
must still address several design ques-
tions. 
"As far as function, digital consoles, 

unlike analog consoles, are hot rigidly 
defined," says Kristi Urquidi, senior en-
gineer for Howe Technologies. 

"Will the modules still be designed 
with specific functions such as EQ pan, 
etc., or will each of the channels be 
"generic" and user defined? Will the con-
sole be driven with a CRT and keyboard, 

Detained 
or will functions be previously defined, 
and then assigned by pressing buttons?" 
Urquidi asks. 

Digital performance 
Even after these questions are an-

swered, a digital console for radio by to-
day's standards may not be everything 
that some CEs might expect—especially 
in the area of performance. 

(continued on page 36) 
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A SUCCESS STORY  
THE OBJECTIVE was no small task design a radio console that 

would become the new standard. 

THE METHOD involved listening to veteran broadcast engineers 
and installers. After all. they're the people who have seen and experi-
enced all the ideas that came before From this research we learned of 
the problems that had to be solved and the features that broadcasters 
required. We then added ten years of console building experience and 
innovation and created the A-500a console. 

THE RESULT: An unsurpassed console that exceeds prior broad-
cast standards Its module.'mainframe interface borrows from the com-
puter industry utilizing all- gold contact insulation displacement 
technology The logic system is based on programming the module 
slot allowing full module interchangeability It also provides for sepa-
rate programming of the module's -13 - input selection thus avoiding 
embarrassing false starts and mutes Full console-to- machine control is 
supported without extensive use of interface boxes and cables. Three 
audio busses are provided to enhance talkshows and remote functions 
There are separate processing loops for the speech and music paths. as 
well as individual channel insert points A complete line of microphone 
and line inputs remote selectors. and machine control modules is of-
fered in virtually any combination configuration or mainframe size 
you desire The A- 500a also features a full family of studio turret and 
turret components to ease facility design 

THE PERFORMANCE: Needless to say it s a new age for audio 
and the A-500a is a step ahead While specifications don't say it all ruler 
flat frequency response 003% distortion, crisp square wave response 
and a noise spec that's unheard of deserve merit Couple such perfor-
mance reliability and innovation together and a new broadcast stan-
dard is set 

THE SUCCESS: WHEATSTONE broadcast consoles are installed in 
major markets all over the country from frontline independents to na-
tional networks They are in use right now at some of the world's largest 
institutions 

THE POSSIBILITIES: The possibilities are up to you 

Wheatftone Corporation 
.720 V I f) Parkway Syracuse N.Y 1 321 1 31 5-455-7740 
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Small Studer Big on Features 
by Carl Pedersen, CE 
WPLN-FM 

Nashville TN ... The Studer C279 
professional mixer is ideal for use where 
physical space and portability are impor-
tant considerations. 
Public radio station WPLN has a clas-

sical format and does both remote broad-
casts and on-site recording of perform-
ing groups. 
Almost all of these are classical or 

acoustical groups and small in size, so 
proper recording or live broadcast can be 
handled by only two to six microphones. 
The Studer C279 fulfills these input re-

quirements, and the mixer's small size 
makes it easy to transport to and from 
remotes. 

Input features 
Features of the six input channels in-

clude mono balanced mic and line in-
puts and stereo unbalanced line input, 
phantom mic powering, gain trim con-
trol, channel EQ—LF and HF shelving 
type, pan control, PFL solo, auxiliary 
send for both pre/post fader and linear 
faders for VCA control. 
Other features include built-in talk-

back microphone/slate to program and 
auxiliary bus, balanced and unbalanced 

r User  
 Report 
stereo program outputs (separate sets) 
and PPM metering with stereo phase 
correlation. 

Ease of use 
A description of a recent remote broad-

cast will demonstrate the flexibility 
of this console. The broadcast was 
from the newly renovated Union Station 
Hotel (the former Nashville train sta-
tion). 
The broadcast lasted four days, with 

three hours of music and talk originat-
ing from the hotel lobby each day. The 
musical performances ranged from folk 
to classical. 

Six microphones were set up for the 
music and mixed through the C279. A 
Shure M67 mixer was used to premix 
four talk mics into a C279 mixer high-
level input. 
The composite mix was fed via two 

15 kHz phone lines to the studio for 
broadcast. A mix, minus the remote. 
was fed from the studio over an addi-
tional phone line to the remote for 
monitoring. 
The auxiliary mix on the C279 was 

used to feed a separate house PA mix to 
the hotel PA system and also to per-
former reinforcement speakers. 
Since all the music was performed 

with no rehearsal, the PFL solo function 
was of particular help in setting up mix 
levels. The solo is also connected to a 
PPM meter, which is valuable in adjust-
ing gain trim from optimum headroom 
on the input channels. 

Performance and construction 
The published electrical performance 

specifications for this console are in the 
Studer tradition. I won't mention them 
except to say that the measured specifi-

cations of the unit WPLM owns exceeds 
all of the published specifications, which 
are exceptionally good. 
The console is constructed using an all 

metal chassis and can be rack mounted 
with optional rack mount adapters. 
Modular cards are used for each chan-
nel and the power supply. 
The linear faders are 4" throw and 

feel very smooth. They are also offset 
to reduce the chance of accidental 

contamination. 
An optional expansion unit is availa-

ble which provides RIAA inputs, dbx 
type II encoding and decoding, 1 kHz 
test tone generator and fader start logic 
for all input channels. 
The C279 provides the required facili-

ties for remotes and recordings where a 
limited number of microphones is re-
quired. While the number of inputs is 
limited, the features, flexibility and qual-

ity of this console are similar to larger 
mixing consoles. 

Editor's note: Carl Pedersen, who has 
earned a BS degree in physics, came to WPLN 
13 years ago. He is also a public radio spe-
cialist/technical consultant for Broadcast Serv-
ice Associates in Brentwood, TN. 

For more information on the Studer C279, 
contact Doug Bean! at Studer: 615-254-5651. 
The author may be reached at 615-244-4700. 

The stage is set for an exciting new per-
former. The McCurdy Series ' S'console. 
Affordable. Innovative. Designed to 

grow with you. 

Here is audio engineering at its finest. 
A desk top " drop in" package which can be 
tailored for any size budget and broadcast 
requirement. 

Inexpensive by design, the Series ' S' console 
provides precise audio mixing, monitoring 
and control. The very latest in analog and digital 
electronics is coupled with full electronic 
audio switching to assure the highest quality. 

• up to 26 input mixing modules 4, stereo 
program and audition buses • telephone 

and cue buses • solid state audio switching 
• full function digital logic control • universal 
module positioning • full travel Penny & Giles 

ccnductive plastic faders • separate VU housing 
section for customer provided equipment 

As complete or as basic your budget allows, 
the Series ' S' offers McCurdy's unsurpassed 

audio quality and ultra-reliability. Simple 
emnomics with high-tech engineering. Another 

winning performance from McCurdy 

McCurdy Radio Industries 

108 Carnforth Road, Toronto, Ontario Canada M4A 2L4 Tel: (416) 751-6262 Telex: 06-963533 Telefax: (416) 751-6455 

1051 Clinton Street, Buffalo, New York 14206 Tel: -;212) 772-0719 
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Vanguard Ends ELF Problems 
by Charles T. Wooten 
Broadcast Consultant 

Panama City FL ... As a consultant for 
a large number of smaller market radio 
stations in the south, I could fill a novel 
with "war stories" about engineering 
problems that I have run into. 
One of the most severe RFI problems 

I have ever encountered was at a small 
class A station, WWAV-FM in Santa Rosa 
Beach, FL. 
I had a relatively easy task—install a 

small console to mix liners and commer-

cial cart machines in conjunction with a 
Transtar audio switcher for "Format 41." 
A four channel, stereo console was or-

dered and installed. The console, 
manufactured by a prominent US 
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manufacturer, featured FET switching on 
the input to each mixing channel. 
When the equipment was turned on, 

the VU meters pinned with RE All kinds 

of beads, transformers, chokes, alumi-
num foil and capacitors were tried in all 
kinds of combinations to no avail. 

Formidable RF 
A phone call to the manufacturer 

resulted in another console being 
shipped, as it was thought that the origi-
nal was defective. Four days later the 
replacement console arrived. There was 
no change in the RF condition. 
The station owner and I were about to 

pull our hair out as we listened to the 
RFI coming through the monitor 

THE DESIGN WILL INSPIRE You. 
THE NAME WILL IMPRESS You. 
THE PRICE WILL CONSOLE You. 
UREI has some consoling news for stations with ideas that are 

bigger than their budgets: our superior line of broadcast con-
soles put a better on-air board within your reach. 

All nine of our 5, 8 or 12 mixer consoles offer the design and 
performance features your on-air staff and engineers are after. 
At a price general managers only dreamed of before. 
Working jocks and announcers helped us lay out a control 

panel that puts you instantly at ease. Phone jacks are logically 
placed. Recessed push buttons and gold-contact rocker 
switches operate surely, quietly. Cueing and monitoring are 
simple, yet versatile. Plus, you choose the attenuators—Penny 
and Giles faders. Shallco or conductive plastic pots. 
We consulted station engineers to bring you consoles that 

perform reliably, adapt easily and install quickly, without spe-
cial tools or accessories. Hinged panels allow fast access to 
plug-in cards and circuitry. And no other consoles in this class 
can deliver greater head room, lower noise or less distortion. 

Built-in flexibility plus optional accessories such as our copy 
stand and turntable preamp mean any UREI console can adapt 
to your station's special on-air needs. Standard features include 
monitor, cue, headphone amp and cue speaker. Reliability is 
built-in too. Because UREI has been researching and advancing 
broadcast products for over 25 years. 
UREI Broadcast Consoles. Why make do with less when you 

can afford to move up to more? Learn more about our 1650, 
1680 and 1690 Series by contacting your URE1 dealer today. 

lEO Professional 
85(X) Balboa Boulevard 
Northridge. CA 91329 Unti 

speakers. 
We talked with Bill Turney, an equip-

ment rep that had not sold us the con-
sole, who suggested that we try an All 
Vanguard console. 

Eager to please 
He spoke to the people at ATI about 

our problem and they were eager to sup-
ply us with a console to try out. They 
were confident that their console would 
operate without any problems. 
I reserved judgment because I had ex-

perienced the RFI firsthand and had 
tried everything that I knew to rectify the 
problem. 
A few days later the AT! Vanguard 

eight channel console arrived. I eagerly 
drove the 50 miles from my office to the 
station to see how it would fare. I was 
ready to have this "simple installation" 
out of the way. 

Installation was a snap—literally. All 
connections are made with plastic snap-
on connectors which fit over Molex-type 
PC board connectors. 
A programmable plug on each input 

channel that sets the input level at either 
—20 dB, — 10 dB, or +4 dB made for a 
speedy installation. 
A quick trip to Radio Shack was 

ATI... told me 
that we wouldn't be 

returning their 
console. 
 55 
needed for an amplifier (the console re-
quires a separate monitor amp) which I 
like since different applications may re-
quire various monitor amp require-
ments. 

Beats "Brand X" 
The console was powered up and be-

hold, no RF! The station owner and I 
sighed in relief. ATI really knew what 
they were talking about when they told 
me that we wouldn't be returning their 
console. 
The "Brand X" console was packed up 

and returned. I have to admit that they 
did return our money in a timely man-
ner. 
Since that day, the console has oper-

ated flawlessly with the exception of one 
instance when lightning took out the 
program amp in the board. 
Since the console has two stereo pro-

gram channels and the program amps 
are separate but adjacent, a simple plug 
and unplug operation was done to put 
it back on the air immediately. All ICs 
are socketed and repair was quick and 
easy. 
Even if you are not having RFI prob-

lems with your installations, I think you 
will find the AT! Vanguard series will live 
up to everything that ATI says it will and 
more. I know WWAV plans to purchase 
another console for its production room 
later this year. 

Editor's note: Charles Wooten is a broad-
cast engineering consultant serving radio and 
TV stations in Florida, Georgia, Alabama, 
Tennessee and Louisiana. 
For more information on ATI consoles, con-

tact Ed Mullin at 215-443-0330. The author 
man ho oonohod ,7t 904-234-0060. 

Circle Reader Service 11 on Page 28 
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Auditronics Impresses Voyager 
by Carl W. Davis, VP 
Voyager Communications, Inc. 

Raleigh NC ... Choosing the right con-
sole is sometimes difficult because each 
station has different priorities and needs. 
At the Voyager Group, we have pur-

chased six 200 Series Auditronics con-
soles in the past few years. Each is cus-
tom designed for its particular use. 
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As is true of other high end consoles, 

the Auditronics is modular, which allows 
maximum flexibility in layout and func-
tion. 
You buy only the modules you need 

initially. Later you can add on more as 
your needs and budget dictate. 

All connections are easily accessible 
and Molex connectors make installation 
simple. With these connectors, changes 
are quick and solid connections are 
guaranteed. Remote and external logic 
connections are simple and straightfor-
ward. 

Spilled coffee won't affect sound 
The Auditronics 200 Series has super 

logic which makes it easy to interface 
with the "real world!' Insert points allow 
you to interface outboard equipment 
either pre-fader or post-fader. At our 
stations, we use an Auditronics-supplied 
switch panel for cart sequencing. 
The VCA control and Hall Effect 

switching make the audio performance 
outstanding. 
Coffee spills have no effect on audio 

quality since the audio is outside the 
fader. 
Our operators are most impressed 

with the noiseless switching. RFI is non-
existent with Auditronics. 
We have installed these consoles in 

studios next to transmitter rooms and 
have always been pleasantly surprised 
at the lack of RFI. Other consoles in 
these same studios have been mediocre 
at best. 
Our engineers are impressed with the 

200 Series because of the performance 
and ease of service. 
Our dealer stocks loaners of every 

module in the console, which takes the 
heat off of servicing. 

Station impressed 
The factory provides prompt attention 

both on the phone and in their shop. You 
never hear that dreaded line, "Nobody 
else has that problem!' 
Our management likes the Auditronics 

from a cosmetic point of view. It is at-
tractively styled and packaged; the wood 
and beige finish will match any decor. 
The surface is scratch resistant and main-
tains its good looks for years. 
Our operators love the 200 Series. It is 

easy to learn and to use. They often com-
ment on the quiet switching and quiet 
faders. Another operator favorite is the 
headphone tone controls. 
The personalized equalization mod-

ules (PEQ) allow you to set each an-
nouncer's mic in a way that comple-
ments his or her particular voice. We 
have found this to be very important 

when dealing with a mixture of male 
and female announcers. 

All of our Auditronics consoles have 
built-in compression and limiting on the 
mic channels. This is another valuable 

option. 
These can be set once and the cover 

plate installed to prevent tampering. A 
bar graph on the module constantly 
shows the action of the compres-

sor/limiter. 
My only suggestion for improvement 

involves the telephone module. Because 
so many situations are covered, it is con-
fusing. 
Auditronics does provide a mix-minus 

output to feed the telephone hybrid, but 
the operation of the module needs to be 
simplified. 
There are more Auditronics consoles 

in this region than all others in its class 
combined. The reasons are simple—it al-
lows the user to customize it to his 
budget and needs, it is simple to install 
and operate, it looks good, and most im-
portantly, it sounds good. 

Editor's note: Carl Davis, who has been 
in broadcast for more than 21 years, is a 
founder, past vice chairman and current cer-
tification chairman of local SBE Chapter 
93. 

For more information on Auditronics con-
soles, contact Welton letton at 901-362-1350. 
The author may be reached at 919-781-
7333. 

Autogram Called "DJ's Dream" 
by Mark McVey, Grp Eng 
Linder Broadcast Group 

Ft Dodge IA ... Soon after our com-
pany purchased KRIT we felt it was 
necessary to rebuild the entire facility in 
order to be competitive. 
Our choice of the Autogram R/TV-20 

as our main control console was made 
for several reasons. Foremost, it was 
based on Autogram's past reputation of 
building consoles like tanks. 

Also, the Autogram was a console an 
operator could use with minimum er-

'It's simple. 
I like it. 

Why are you 
bothering me 
on the air?' 

55 
rors. The technical specs were right on 
the money, and the standard features on 
the R/TV-20 were options on most other 
consoles. 

Fewer on-air mistakes 
We feel the console is a DJ's dream. It 

is very user friendly. Its 18 dedicated 
slide pots make for very few "on air" 
mistakes. 
Each channel utilizes four lighted 

switches with a selection of audition, 
program or both. There is a switch for 
channel "Off" and channel "On"/"Re-
mote Start." 
The Penny 8r Giles faders control 

VCAs located on the channel board. The 
switches activate high voltage CMOS 
electronic switches to switch audio. 
This keeps audio where it belongs on 

the printed circuit board instead of rac-

ing all over the console. 
Lift the cover and you get a neat pack-

age consisting of a horizontally-mounted 
motherboard. All channel boards, out-
put boards, mix-minus and preamp 
boards are mounted vertically with edge 
connectors. 
Inputs and outputs of all boards exter-

nal to the console are made with ingen-
ious pluggable miniature terminal strips. 
Neat ribbon cables connect DC to all 

front panel switches and faders. 
The entire motherboard and cards are 

enclosed in a closed aluminum assem-
bly to keep RF to an absolute minimum. 

Channel board options 
The channel boards give you the op-

tion of selecting 600 ohm terminated or 
20,000 ohm bridging, with input sensi-
tivity of —10 dB, 0 dB and + 10 dB, and 
two fine adjustment trimmers allowing 
adjustment from +5 dB to —5 dB for fur-
ther calibration. 
Other options selectable on this chan-

nel board include mute/no mute, pre-
fader—post-fader mix-minus, channel 
off enable/disable, reset/no reset, timer 
arid remote slider enable/disable. 
The output boards contain a process-

ing patch in the event that you want to 
add processing at that point. Otherwise 
it is balanced bridging +8 dBm nominal. 
There are left and right master gain 

controls located on the board as well as 
MOVs provided for lightning protection. 
Microphone preamplification is done 

on a separate board. Each mic preamp 
board contains four separate mic 
preamps with the normal 150 ohm input 
impedance. 
Output is 600 ohms designed to drive 

a normal 600 ohm or bridging type 
balanced or unbalanced input. 
This allows you to use any of the 20 

sliders as microphone pots. It also allows 
you to be creative with microphone 
processing external to the console. 
You may add up to four more mic 

preamps, giving you a total of eight 

microphone preamps to work with. 
A microprocessor board is available for 

automated, live assist stations that will 
control the entire station and print a log 
if necessary. 
This board, in conjunction with the 

mono/silence sense makes for a safer au-
tomated operation. 
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The only problem with the console I 

can detect since its installation seven 
months ago has been premature lamp 
burnout. 
I understand the Autogram engineer-

ing department is working on a solution 
to the problem, and will soon incor-
porate this into the console. 
We are of the Top-40 type radio station 

where a lot of activity occurs in the sta-
tion's main studio. So I thought you 
might be especially interested in what 
the operators had to say about the 
R/TV-20. 
Morning Man Chris Robbins said, "I 

like the separate pots for each machine; 
the slides are less confusing!" Midday DJ 
Carol Vohn said,"This is the easiest board 
I've ever worked!' 
Evening DJ Minnesota Maniac said, 

"It's simple. I like it. Why are you bother-
ing me on the air?" And Music Director 
Dave Haldin said, "It exudes quality!' 
I feel the console was a great addition 

to the upgrades made at KRIT. It's a good 
choice if you are looking for durability, 
good technical specs, great options and 
simplicity. 

Editor's note: Mark McVey attended 
Wichita Technical Institute and started his ca-
reer at KSOK as an announcer. Since then, 
he has assisted in building and maintaining 
KBUZ, KLEE, KFMD and KDOG. 

For more information on Autogram con-
soles, contad Ernie Ankele at 214-424-8585. 
The author may be reached at 515-573-5748. 
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Arrakis Cuts Costs, Not Corners 
by Mark Persons, Pres 
MW Persons and Associates 

Brainerd MN ... The Arrakis 500SC is 
a bit of a departure from what you 
would consider a standard, inexpensive 
eight-channel broadcast audio console. 
Arrakis has taken a hard look at 

manufacturing techniques and has 
reduced by at least 50% the amount of 
;abut- required to build a console. 
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In inside look at the console shows 

most of the electronics are on three large 
printed circuit cards. Two cards handle 
four input channels each while the third 
card has stereo program, stereo audition, 
mono program mix, stereo headset, cue 
and mix minus amplifiers. 
The customer must specify when or-

dering whether he wants stereo cue out-
puts or a mono cue and a mono mix-
minus. The mix-minus is a full +8 dBm 
output and is perfect for use with hybrid 
telephone systems. 
There are several schools of thought 

regarding large circuit cards handling a 

Here is audio engineering at its 
affordable best. The Series ' S' 
Console can be tailored for any size 
budget and broadcast requirement 
to provide precise audio mixing, 
monitoring and control. The very 
latest in analog and digital electronics 
is coupled with full electronic audio 
switching to assure the highest 
quality. 

As complete or as basic your 
budget allows, the Series ' S' offers 
McCurdy's unsurpassed audio 
quality and ultra-reliability. 

number of console input channels. 
One says that input amplifiers should 

be plug-in for quick repair and for input 
gain versatility to accommodate specific 
applications. 
The other school says that module 

connectors are often a source of trouble. 
Eliminating them and building many in-
put amplifiers on one board is better. 
Arrakis has chosen the latter. They 

have also made changing input gain rela-
tively easy. 
There are resistor options with jum-

pers to adjust each input from mic to line 
level. Stereo-mono strapping is also pos-
sible. 
The Arrakis 500SC is different from 

most other audio consoles in another re-
spect. Audio gain is regulated by VCAs 
(voltage controlled amplifiers). 
Audio gain controls on the front of the 

console are actually potentiometers de-
termining a DC input level for the volt-
age controlled amplifiers (see Figure 1). 

All audio is kept on the three large au-
dio cards. It is never brought up to the 
front panel input switches or controls. 
The DC control prevents noise from 

being added to the audio if it runs to the 
controls and back again. DC control also 
makes it possible to use a single section 

• Available in 12, 18 and 26 input 
configurations 

• Stereo Program and Audition buses 

'Telephone and Cue buses 

• Active balanced inputs and outputs 

• Low maintenance solid state audio 
switching 

• Full function digital logic control 
and interface 

• VCA controlled monitor facilities 

• Penny & Giles conductive plastic 
faders 

RAM BROADCAST SYSTEMS 
Specialists in Broadcast Systems Design and Engineering, Prewired Systems and Equipment Sales 

For more information contact your nearest Ram office: 

Chicago Colorado Los Angeles New York Tennessee Washington, D.C. 
312.358.3330 303.247.2450 714•884•8119 516.832.8080 615.689.3030 703.860.5823 
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carbon control and to achieve life in ex-
cess of 100,000 operations. 
The controls are inexpensive and eas-

ily replaceable. 
DC controlled VCAs can also give good 

stereo tracking. In this case, the manufac-
turer claims +1 dB tracking over a 40 dB 
range. This is as good or better than you 
will find on most step attenuators. 

In fact, most rotary step attenuators 
have 2 dB steps. There is usually a point 
between each step where one of the ste-
reo channels will step before the other 
when a control is turned up or down. 

Left in one of these in-between posi-
tions, one audio channel can be 2 dB 

The upgraded version of the Arrakis 500SC. 

the 600SC, includes a clock and timer. 

hotter than the other on the air. VCAs 
with non-step input controls do not suf-
fer from this problem. 

Like many other high quality consoles 
the Arrakis uses an external power sup-
ply to keep hum and other noises away 

(continued on page 37) 

AMX-22 Installed at KPBS 
(continued from page 29) 
the KPBS console has a voice proces-

sor for the control room microphone and 
one for the main announce position in 
one of the studios. These modules elim-
inate the need to patch to the external 
rack equipment for most set-ups. 

Insert points are available for each 
fader input for connection to external 
processing equipment. 
One of the features that has proved to 

be most useful is the send/return mod-
ule. The send bus can be a dual mono 
or stereo feed. 

In order to clean up a phone feed that 
was recorded earlier, for example, the 
fader would not be assigned to anything 
except the send bus. The output of the 
send bus is patched to an equalizer in 
the auxiliary equipment rack. 
The output of the processing gear is 

patched to the return module which is 
in turn assigned to the program channel. 

If the send bus was selected post fader 
(pre/post selectable on fader module) the 
processed signal is controlled from the 
fader that the tape machine in this ex-
ample is normalled to. This simplifies 
the mix process by keeping everything 
in its original position on the console. 

Simple or sophisticated remote 
Remote control of equipment can be 

simple or sophisticated. Separate A/B in-
put logic is brought out to Molex connec-
tors on the rear of the console. 
Selection of studio muting is accom-

plished by a DIP switch on each micro-
phone module. Optional tape remote 
panels were installed at KPBS to give full 
remote control of the MCI machines lo-
cated behind the operator. 
These remote panels operate in addi-

tion to the module start-stop functions. 
Module on, off, cough and talkback logic 

functions are brought back from the stu-
dios for the microphone modules. 

Installation is straightforward owing to 
the superb rear panel layout. All audio 
and logic lines interface to the console 
via Molex connectors. 
Careful planning is the key to a suc-

cessful installation. I would recommend 
a few chats on the telephone with the 
systems designer at the factory for some 
keen insight on how to get the most out 
of the console. I ended up with over one 
mile of wire in the production room! 

Quality construction 
All technical characteristics meet or ex-

ceed industry standards. The console is 
for all intents and purposes transparent. 
All linear faders are Penny êz Giles Se-
ries 4000 conductive plastic. 
Even the rotary faders (monitor and 

cue level controls) are conductive plas-
tic. Line inputs and outputs are 
balanced, symmetrical input, instrumen-
tation amplifiers. 
Line output modules are electrically 

balanced also. An optional Jensen type 
JE-123A transformer can be installed in 
the output amplifier if desired. 
The AMX-22 proved to be the right 

choice for KPBS. The new production 
room is capable of three times the out-
put of the facility it replaced. 
Based on the track record of the BMX 

console in master control, the AMX-22 
should give us years of reliable serv-
ice. 

Editor's note: Chris Durso first entered 
into radio in high school, where he built a 
station. He is past chairman of SBE Chap-
ter 36 and does contract work. 
For more information on PR&E consoles, 

contact John Kenyon at 619-438-3911. The 
author may be reached at 619-265-5025. 
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MixMinus Plus Gives Quick Fix 
by Tom Koza, CE 
KPWR-FM 

Los Angeles CA ... At KPWR we have 
a small "sub-production" studio that 
is used for simple production tasks, 
such as agency spot dubbing and tape 
editing. A few weeks ago we needed to 
record guest interviews via the phone 
lines. 
We wanted the host (the console oper-

ator) to be able to converse with the 
phone-in guest using the console mic 
rather than the handset. This way, the 
interviews could be used on the air with 
good DJ voice quality. 

console. It doesn't matter where you get 
the signal, just as long as it's post-fader, 
and before the mix bus. 

In our Rockwell 212-P console, a solid 
state analog switch follows the output of 
the step attenuator, just before the sum-
ming resistors. 
I tapped the audio at the output of the 

analog switch, ahead of the summing 
resistor. The audio level at this point was 
about —20 dBm. 
The installation manual for the MixMi-

nus Plus unit specified that the audio 
level at this "tap" point should be be-
tween —10 dBm to —28 dBm. Evidently 
this audio range is what you'd expect to 
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Since this required more than a sim-
ple "QKT" hookup, I installed a phone 
line hybrid unit that had separate send 
and receive circuits. 
There was only one hitch: the Rock-

well Mark 8 console in the studio didn't 
have the required "mix-minus" output 
to feed into the hybrid's send input. 
A quick phone call to our equipment 

supplier provided the solution: a device 
called "MixMinus Plus" made by Henry 
Engineering. 
MixMinus Plus is a "differential com-

bining amplifier" that adds a mix-minus 
output to a console that doesn't already 
have one. 

Its principle of operation is that the 
caller audio (hybrid receive) is subtracted 
from the program output of the console. 
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What is left is a program bus mix, mi-

nus the caller. This signal is fed to the hy-
brid send input, back to the caller. 

Installing the unit 
The unit is self-contained with an in-

ternal power supply. There are two in-
puts and one output. Installation is 
slightly different depending upon which 
console you're using, but the general 
idea is the same. 
One input, labeled "PGM," is con-

nected to the program output of the con-
sole. 
The second input, labeled "TEL," gets 

connected within the console. You'll 
need to get out the schematic of your 
particular board to determine where the 
connection should be made. 
The idea is to "tap" the caller audio 

just after the phone-channel fader on the 

find at the output of most consoles' 
channel faders. 

Incidently, the level to be fed to the 
PCM input of the MixMinus Plus is 
nominally +4 dBm to +8 dBm, the usual 
output level for most consoles. 

Setting the null 
On the front of the MixMinus Plus 

there is a trim pot labeled "Null Adj." 
The installation instructions describe 

how to set the null. Basically, you just 
monitor the output of the unit and ad-
just the null until you get maximum 
caller audio rejection. 
I used a pair of high-Z headphones 

and a dial tone to simulate the caller Af-
ter tweaking the Null Adj slowly, a deep 
null was achieved. 
Since it was difficult to hear, I con-

nected an AC voltmeter and re-tweaked. 
I got about 45 dB of dial tone rejection! 
Once the unit is installed and ad-

justed, the MixMinus Plus output is con-
nected to the hybrid's send input. The 

hybrid's send level control is adjusted to 
provide adequate program level to the 
caller. That's all there is to it. 
MixMinus Plus is a simple gadget that 

solves a not-so-simple problem: adding 
a telephone hybrid to an older console. 
With more and more stations using 

hybrids every day, I suspect this prod-
uct will be a welcome addition to many 
engineers' 'bag of tricks!' 

. • 
Editor's note: Tom Koza has been in radio 

for more than 13 years and is a ham radio 
operator and "happy father with two kids." 

For more information on the MixMinus 
Plus, contact Hank Landsberg at Henry En-
gineering: 818-355-3656. The author may be 
reached at 213-467-1224. 

BUYERS GUIDE 
CALENDAR  

JANUARY 
Test 8( Monitoring 

Equipment 

JULY 
Studio Audio 
Equipment 

FEBRUARY 
Satellite 8( 

Automation Equipment 

AUGUST 

Consoles 

MARCH 
Microphones, Turntables 

8( CD Players 

SEPTEMBER 
Reel-to-Reel 84 

Pro Tape Recorders 

APRIL 
AM Transmitters 

84 Exciters 

OCTOBER 
STL, Remote 8( 

Telco Equipment 

MAY 
Antennas, Towers 

8( Cables 

NOVEMBER 
FM Transmitters, 
Exciters 8( SCAs 

JUNE 
Program Audio 

Processing 

DECEMBER 

Cart Machines 

NICE CURVES. 

One look at the curves of 
Orban's 622B Parametric 
Equalizer shows you its unusual 
flexibility. But they only hint at 
the 622B's satisfying musicality 
that pleases thousands of users all 
over the world. Features include: 

• 4 bands/channel of powerful parametric EQ 
(channels can be cascaded for 8-band 
operation); Each band is adpstable for + 16dB 
boost/-40dB cut 

• Overlapping bands allow maximum flexibility to 
deal with troublesome frequencies 

• "Constant-Q" design emphasizes non-
interaction between EQ pa-ameters 

• The perfect choice for corrective notch filtering 
or creative shaping 

Orban Associates Inc. 64.5 Bryant St., 
San Francisco, CA 94107 (415) 957-1067 Telex: 17-1480 

Circle Reader Service 44 on Page 2& 
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Wheatstone A-500a Willing, Able 
by Joe Davis, CE 
WETA-FM 

Washington DC ... The Wheatstone A-
500a audio console, designed primarily 
for radio on-air use and production, uti-
lizes a flexible modular approach and 
simple audio paths. 
The console's layout is similar to many 

others. Each stereo line input module 
has illuminated on-off buttons nearest 
the operator for channel control and re-
mote start-stop functions. A cue button 
is next, followed by a linear fader. 
At the far end of the module there is 

a balance control, mono button, output 
bus assignment buttons, a stereo/left-
only/right-only selector, and an A/B in-
put selector. Microphone input modules 
are essentially the same, and phantom 
power is available. 
There are three stereo line outputs 

(program, audition and auxiliary), and 
a mono line output can feed from any 
of the three stereo outputs. 

Inputs and outputs 
The console comes with a control 

room monitor module. Any of the line 
outputs may be monitored, along with 
four external inputs. 
The headphone source follows the 

monitor selector, and you can feed cue 
into the headphones with another but-
ton. The operator may adjust bass and 
treble EQ of the headphone output. 
The console also provides programma-

ble speaker muting, and a speaker dim 
scheme is available for talkback and 
other cueing functions. A studio moni-
tor module is optional. 
Other options include an announcer's 

control turret, copystand and modules 
for telephone mix-minus, line preselec-
tor and tape deck remote control. 
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The VU meters are illuminated and 

easy to read, and a digital clock and 
timer are positioned in the VU meter 
panel. 
In a typical setup, the timer is wired 

to reset to zero at the press of desired 
channel "on" buttons. 

Exposed connections 
The A-500a sets in a large rectangular 

hole in the operator's table or counter-
top. Once set into position, the console's 
bottom cover may be removed to expose 
all console connections, which are all on 
the bottom. 
You may butt the A-500a within an 

inch or two of a wall. The console stays 
in place, unlike some in which the main-
frame is pivoted and the wire harness 
flexed. 
The audio-in to audio-out path of the 

A-500a is straightforward and quite 
transparent. 
This transparency is achieved through 

Dorrough Electronics introduces 

Model 
a Dual Mono Console 

CONSOLE FEATURES: 
• Seven mixing positions 
•Two microphone positions with 
switchable third 
• Muting/0n Air lights relay controlled 

Price: 
$2995oo 

..0 

•Optional muting on all other mixing 
positions 
• Fifteen line inputs 
• Fifteen watt monitor amplifier 

 -1>i'; • —  

Dorrough Electronics 
5321 Collier Place 

Woodland Hills, CA 91364 
(818)999-1132 

•.,,  e  
1.37 

IN« •. L8Ci 
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several features. For one thing there are 
no transformers; everything is actively 
balanced. There are no VCAs either; the 
audio passes through the Penny & Giles 
faders. 
Input module on-off audio switching 

is done with passive relay contacts. Au-
dio ICs include familiar NE5532s, 
NE5534s and TL072s. 
Each input module has insert points 

for outboard processing. Input modules 
may be jumpered internally to feed one 
of two sets of program busses for sepa-
rate processing of speech and music. All 
output modules have insert points as 
well. 
Wheatstone elected not to do much 

fancy logic with the line input modules. 
They provide dry, isolated contacts 
straight from the channel on and off but-
tons for remote start-stop capability. 
These are connected via the A/B input 

switches for separate logic for each 

source. Remote channel on-off control 
and tally is brought out as well. 
Microphone input modules have typi-

cal remote connections for on, off, tally 
and cough. 
Logic in all input modules is done 

with standard TR 7400-series ICs. 
NE5532 opamps are also used in the 
console's logic as comparator-style 
buffers. 

Logical logic 
Since Wheatstone has kept it simple, 

the logic is easy to trace and understand. 
Some consoles give IC-timed pulsed 

control outputs for remote control. That's 
fine, but you generally end up buying 
or building an interface for each remote-
controlled device. 
Many sources require only a momen-

tary closure to start or stop. The A-500a 
will let you connect these devices 

(continued on page 38) 

Digital Consoles Delayed 
(continued from page 29) 
Some are under the impression that a 

digital console will deliver more dynamic 
range than a high end analog console. 
This may not be true. 
The confusion over analog versus dig-

ital performance lies in confusion of the 
terms "dynamic range" and "SNR." 
Dynamic range is the difference be-

tween either no signal and distortion (in 
digital) or the noise floor and distortion 
(in analog). But, the noise floor to dis-
tortion in analog is not SNR. Headroom 
plus SNR equals dynamic range in ana-
log. 

In digital, manufacturers don't really 
specify where you are operating in the 
window of the dynamic range in order 
to tell you how much headroom you 
have and how much SNR you have. You 
are simply given an overall dynamic 
range figure. 
"Don't be blown away by the number 

96 dB," warns Williams. 
Broadcasters, says Williams, tend to 

think of their consoles as having 70 dB 
SNR, and that digital will give them 
something they don't presently have. 
"But if they add in the headroom figure 
of their console, they're going to find out 
that they're very, very competitive with, 
if not exceeding digital performance," 
says Williams. 

Digital limitations 
It is difficult to measure digital signals 

the same way analog signals are tradi-
tionally measured. The noise character 
of analog circuits differs based on the 
noise energy at different parts of the 
spectrum. 
In digital, noise floor is determined by 

the kind of digital system you are run-
ning, not by the quality of the circuitry, 
as in analog. And in digital, higher fre-
quencies have more noise. The reverse 
is true in analog. 
Thus, an SNR in digital equipment 

of 60 dB (on the supposition that you 
have set your operating level so your dig-
ital noise level is down wideband 60 dB) 
and an SNR in analog of 60 dB will 
sound dramatically different. The digi-
tal will be noisier, since the digital 

noise is up where your ear is more sen-
sitive. 
Other digital drawbacks, according to 

Williams, include a bandwidth limitation 
of 18.5 to 19 kHz and the required use 
of sharp filters. 
He says the filters can produce group 

delay distortion effects, which may be 
audible to some individuals, while the 
analog medium can tailor off the re-
sponse to prevent these effects from 
showing up. 
The most obvious disadvantage of a 

digital console for radio, however, is 
cost—at least for now. 

"I don't see how you can justify the 
cost," says Jetton. "Of course, the cost 
will come down with time as technology 
improves!' 

Digital coming, eventually 
Despite the problems that need to be 

overcome, most manufacturers do see 
the digital console making its way to the 
radio studio. It's only a matter of time, 
they say. 
"We think it will be at least three to five 

years before digital consoles will begin 
to be in demand by a signficiant num-
ber of broadcast stations," says Gerald 
Ellis, senior technician for Howe Tech-
nologies. 
Steve Gordoni, national sales manager 

for RAM Broadcast Systems (distributor 
of McCurdy consoles), says he sees dig-
ital consoles coming to radio "in four or 
five years ... because I think broad-
casters—at least the purest of the 
bunch—are going to want to get as digi-
tal as possible!' 
The fastest growing area in radio 

where manufacturers see the digital con-
sole making inroads is in produc-
tion. 

"I see stations wising up and seeing 
that there's an extra source of revenue for 
them if they go into full production. 
RAM is very interested in this," says Gor-
doni. 
"And, in production, digital consoles 

will be more versatile than analog in that 
you can program them to be whatever 
you want, he says. "I see that as a defi-
nite plus for the future!' 

Circle Reader Service 6 on Page 28 
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Ramsa Elected for Multitracking 
by Geary Morrill, DE 
Mid-West Family Stations 

Lansing MI ... Once we decided to 
construct a multitrack production facil-
ity at WITL, we began looking for a con-
sole that would give us the performance 
and flexibility we needed at a price we 
could live with. 
We wanted to eliminate patching re-

quirements if possible, to simplify oper-
ation for our staff. Most had little or no 
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experience with multitrack production 
techniques. 
The Ramsa WR 8616 was our answer. 

Modular design 
This unit, designed primarily as a post 

production console, can be equipped to 
meet almost any need by careful selec-
tion of optional input modules. These in-
clude mono input module, stereo input 
module, basic group module and tape 
monitor group module. 
The console will support up to sixteen 

input modules and up to a total of four 
Basic Group and/or Tape Monitor Group 
modules. It comes with a Talkback/Os-
cillator module, a pair of Master Output 
modules and a Monitor module stan-
dard. 
Bar graph LED metering is provided 

on the inputs, and analog meters (with 
peak indicators) are available for all out-
put busses. 

In cases where metering is only occa-
sionally used (like effect, mono, send 
and group busses) it is push button 
selectable between two busses. 
The console supports four output 

busses (ideal for four-track applications) 
in addition to the stereo output bus and 
mono output bus 

Left and Right Monitor sends and Ef-
fect sends are also available. 

Individual input modules are 
provided with built-in equalization. 
There is basic "boost and cut"/high and 
low pass two-band EQ in the stereo 
modules, and a more sophisticated 
"quasi-parametric" style three-band EQ 
in the mono modules. 

WITL set-up 
The mono modules are also equipped 

with pan pots to move a mono image 
around in L/R domain. 
Any input module can be assigned to 

any program bus, or sent to monitor or 
effect busses. 

In our application, three of the four 
group output busses were set up with 
basic modules; the other was set up with 
a tape monitor module. 
The Ramsa WR 8616 has summing and 

output capability on the basic module, 
with the addition of a four in/four out 
monitor mixer, allowing four-track 
monitoring without assignment to any 
bus. 
THD on the console is less than 0.3% 

at 20 Hz, less than 0.1% at 1 kHz to 20 
kHz, typically 0.05%. Equivalent input 
noise is —128 dB maximum, typically 
—132 dB. 
Crosstalk is specified at 60 dB at 1 kHz, 

and CMRR is 70 dB, typically 80 dB 
when 74 dB of mic gain is used. 

Installing the console was easy, as all 

input and output connections are made 
through XLR type connectors or 1/4 
phone jacks. 
Remote start and stop for six devices 

through dry switch contacts are built in 
and available on a rear connector. We are 

contacts to switch an external relay 
solved this problem nicely. (Hint: Use a 
connector in this line so you can remove 
the module for service.) 
Perhaps this could be added as a strap-

pable option on the modules in the fu-

6 6  
If you're looking to get into multitrack 

production, but the cost of the console has 
held you back, look at the Ramsa. 
 55 
co-located with our transmitters (AM 
and FM) and have experienced no RFI 
problems whatsoever. 

Modifying for radio 
The only area where the console re-

quired some "help" was in the muting 
arrangements. As you might suspect, 
recording studio consoles are not 
designed for the engineer and talent to 
be in the same room. 

In broadcast use, however, not only are 
they in the same room—they're fre-
quently the same person! 
Replacing the existing "channel on" 

switches with the 4PDT version used on 
the stereo modules (Part #YWSUN104-
GSND) and utilizing one of the extra 

ture. 
Our staff has found the Ramsa console 

straightforward and easy to use without 
extensive training. 

If you're looking to get into multitrack 
production, but the cost of the console 
has held you back, look at the Ramsa 
WR 8616. Your ears (and your pocket-
book) will be pleased. 

Editor's note: Geary Morrill's 15 years of 
experience in broadcast serve him well at 
Mid-West Family Stations, where he is 
responsible for the technical operations of 18 
stations. 

For more information on Ramsa consoles, 
contact Panasonic at 714-895-7200. The au-
thor may be reached at 517-393-1010. 

McCurdy "S" Precursor to Digital 
by Steve Gordoni, Nat'l Sales Mgr 
RAM Broadcast Systems, Inc. 

Palatine IL ... During research for the 
McCurdy "S" Series console, we deter-
mined that one of the most common 
mistakes made by a combo operator oc-
curs when he or she switches from one 
source to another on a single input chan-
nel. 
To prevent errors from happening, 

Arrakis Cuts Labor Costs 
(continued from page 34) 
from audio circuits. 
Rather than go through a design proc-

ess involving a lot of thought and en-
gineering time, Arrakis chose to use an 
off-the-shelf high efficiency switching 
power supply from Power-One. 
This company and several others make 

prepackaged power supplies for every-
thing from vending machines to com-
puters. 
Power-One is in the business to sup-

ply the power needs of all kinds of elec-
tronics and they do it well. Reliability 
figures are incredibly good. 
Short circuit current foldback and over 

voltage protection are provided as well. 
Arrakis has provided relay closures for 

remote starts when a channel is put in 
program, audition or both. The closure 
has a jumper option for momentary or 
continuous closure. 
This kind of versatility makes an en-

gineer's job a lot easier during initial in-
stallation and during changes later on. 
Audio specifications of the console 

are excellent. 

Frequency response is ±0.5 dB at 20 
Hz to 20 kHz, noise is 90 dB below +8 
dBm output and 70 dB below —50 dBm 
microphone input. 
Harmonic distortion is typically 0.2% 

at +8 dBm output and 0.1% maximum 
at + 18 dBm. 
The good specifications are due in 

large part to the use of NE5532N IC low 
noise, low distortion opamps. 
Arrakis provides a few spares free in 

case of failure. 
All ICs are in sockets for easy and 

quick changing. 
Arrakis has brought high technology 

to an inexpensive console through mod-
ern production techniques. This is a real 
plus for broadcasters. 

Editor's note: Mark Persons, who is SBE 
certified, puts his 17 years of broadcast en-
gineering experience to work in the Midwest, 
where he runs his contract engineering serv-
ice. 

For more information on Arrakis consoles, 
call Mike Palmer at 303-224-2248. The au-
thor may be reached at 218-829-1326. 

standard input modules for the "S" Se-
ries have only one designated input 
source. This is a departure from the past 
emphasis on up to four inputs per chan-
nel. 

Console remote selector module 
The economics of the "S" console al-

low you to purchase more input chan-
nels for your additional sources. 
To handle multiple remote inputs, a 

"Console Remote Selector" module is 
available; it provides for up to eight ad-
ditional sources to be selected. The mod-
ule may be wired to any console input 
module. 
Since this is an "On Air" console, 

there is no need for a program bus On 
switch. Program is always assigned to 
the channel that is turned "On." 
The audition bus is activated by the 

"Aud" switch. 
A separate bus is provided for tele-

phone interfacing (mix-minus). 
This bus can be turned on by select-

ing the "Phone" switch located on 
the top of each input channel or by 
preassigning through internal strap-
ping. 
There are two ways the "S" Series may 

be powered. A power supply module 
has been designed to fit into the right 
side support module area. 
One supply will power a 12 input 

module console. Two supplies are 
needed for the larger consoles. 
Should you need the space in the sup-

port area for other modules, a 13/4 " 
power supply rack frame is offered that 
can be mounted externally to the con-
sole. 
A new concept has been applied to the 

old idea of the meter housing. This is 
due, in part, to the modular design of 
the meter bussing. 

Meter housing 
For example, RAM custom cabinetry 

will provide a housing that contains a 
built-in overbridge with rack space for 
cart machines, processing, video moni-
tors, etc. 
There are also plans for an extended 

housing that will have an integrated 
copy stand. 
Custom housings can be designed to 

meet special requirements. 
Of course, a standard housing with 

VU or peak meters is available to fit any 
console size. 
The "S" Series console has laid the 

foundation to take broadcasting into the 
digital era. 
McCurdy has accomplished its goal of 

providing a mixing console that is af-
fordable for small markets, but flexible 
enough for the largest of markets. 

Editor's note: For more information, call 
the author at 312-358-3330. 
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Long Life Predicted for BE 8S250 
by Wayne Weese, TV Tech 

KWCH-TV 

Hutchinson KS ... In this high-tech age 
where advances are made almost daily, 
we here at KWCH-TV were a little un-
sure of what we'd find when we went 
looking for a new audio console last year. 
We wanted a relatively simple and in-

expensive product, but one that would 
provide dependability and stand up to 
our versatile needs. Were we asking too 
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much? Was there a console out there that 
would meet our demands? 
I'm happy to say we found one—the 

BE (Broadcast Electronics) 8S250. 
Our needs here in Hutchinson, KS 

probably aren't much different than 
many other small operations across the 
country. We are a bureau for the main 
station in Wichita, but that doesn't mean 
our standards are lower here. 

No skimping 
In the Wichita/Hutchinson market, 

KWCH-TV is number one in overall 
programming from sign-on to sign-
off. 
We are not about to skimp on audio 

quality, especially when we are expected 
to produce live programming at vari-
ous times throughout the day, as well 
as produce commercials for local cli-
ents. 
We especially value the BE 8S250 for 

its simplicity. We only have one person 

in the director's booth, and the BE au-
dio console is ideal for a one-man oper-
ation. 

It's easy to operate and preset. A flip 
of the bay switch puts it on line. And, 
it's compact enough to fit conveniently 
in our limited space so our director has 
all the buttons at his fingertips. 
We use the console for eight micro-

phone inputs including sound from our 
two video tape decks, a cart machine 
and a tone generatob 
I can't stress enough how perfect this 

8-mic machine is for one person to run. 
A director has enough to do without 

worrying about where the audio 
switches are. 
The director has to shout orders to the 

tape person when to roll video, tell the 
camera operator what the next shot is, 
and punch up the character generator to 
put words on the screen. 

On top of all that, there's the need to 
make sure the proper audio channels are 
turned on, and the BE console makes 
that an easy task. 

An Edison not needed 
One of the questions an engineer is 

sure to ask about any product is, "Is it 
easy to install?" 
We engineers like to tinker with new 

toys as long as they don't overwhelm us. 
We want a product like the BE console 
that is fun to work with and easy to 
operate. 

In fact, I couldn't believe the simplic-
ity of wiring the console for service. It 
doesn't take a Thomas Edison to install 
or operate it. 
Anyone who can read directions and 

flip switches can put it to good use. It's 
an engineer's dream! 

In planning this article, I tried to think 

about the problems I've had with the 
product. I want to be honest with any 
prospective buyers out there. 
But talking about problems with the 

gear is something I may not be able to 
do for a long time to come. We've been 
using the console for nearly a year and 
a half and have had no problems with it 
whatsoever—not one minor failure. 
And to tell you the truth, I don't ex-

pect any malfunctions with it. The BE 
8S250 is such a well constructed, de-
pendable product that there aren't many 
things that can go wrong with it. 
Consoles, like humans, eventually 

grow old and break down. But I can 
safely say the BE 8S250 should have 
quite a long life span. 

Editor's note: Wayne Weese has been with 
KWCH-TV Channel 12 for 29 years. He is 
a graduate of Central Technical Institute, 
Kansas City, MO. 

For more information on BE consoles, con-
tact Steve Ford at 217-224-9600. The author 
may be reached at 316-665-5503. 

Wheatstone Attuned to Radio Needs 
(continued from page 36) 
straight to the console, since the con-
sole's remote control connections are 
merely a set of the actual button con-
tacts. 
The console does not have the typical 

epoxy style printed circuit motherboard. 
Module interconnects are made with 

standard PC edge connectors that con-
nect via insulation displacement with 
two sets of 50-conductor flat ribbon 
cable running the length of the con-
sole. 
I was leery of that approach at first, but 

it has worked well. Wheatstone points 
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out that the computer industry has been 
successfully using this technique for 
years. 

Outside story 
The A-500a is an attractive console. 

The modules are painted light brown. 
Oak trim lines the sides and front of the 
console. The black VU meter panel con-
trasts well with the VU's light color. 
I have installed three Wheatstone A-

500's in the Washington DC metropoli-
tan area over the last two years, and here 
at WETA we are currently installing two 
A-500a's. 
The A-500a is identical to the A-500, ex-

cept that the stereo line input modules 
have an optional stereo/left-only/right-
only input selector. These three buttons 
are alongside the module A/B input 
switches. 
While these consoles are not in oper-

ation yet, I wonder if operator confusion 
may result from the button's location just 
alongside the A/B input buttons. 
The earlier consoles came with very lit-

tle documentation. Prints were enclosed 
showing module schematics and bus 
designations, but the installation instruc-
tions were quite brief. 

Also, the prints did not specify com-
ponent numbers ("C-4," "R-187 etc.). 
Wheatstone has since updated the 
schematics and currently supplies 
detailed installation instructions with 
each console. 
Wheatstone has been making consoles 

aimed at radio broadcasters for only a 
few years now. The factory has been all 
ears regarding improvements, and that 
has shown up in the newer consoles I 
have seen. 

In addition, Wheatstone is willing to 
do custom work on its consoles for any 
special features needed. 

Editor's note: foe Davis is an SBE-certified 
engineer with 12 years of experience in broad-
casting. 

For more information on Wheatstone con-
soles, call Tim Guhl at 315-455-7740. The 
author may be reached at 703-998-2790. 

Dorrough Box Debuts 
by John Churchill, Eng 
Dorrough Electronics 

Woodland Hills CA ... Dorrough, a 
company that introduced the concept of 
tri-band processing and the display of 
both peak and average amplitudes on a 
single scale loudness monitor, has 
thrown its hat into the console manufac-
turing ring. 
The Model 700 Dual Mono console is 

the result of an observation that radio 
stations are looking to consumer 
oriented products, such as compact disc 
and tape cassette decks as the source of 
programming. 
The output of most consumer audio 

products is unbalanced with an output 
level of — 10 dBV and want to look into 
an impedance of approximately 10K 
ohms. 
The Model 700 incorporates un-

balanced bridging on its Hi Level inputs 
and has trim pots on each of those 15 

inputs (three per each of five mixers). 
This feature allows the mixture with 

standard broadcast equipment with its 
+4 dBV or +8 dBV output levels with 
—10 dBV levels, maintaining the at-
tenuator input at a consistant location 
level. 
Program masters can now be located 

internally, as there is no need for the 
operator to compensate for any input 
level differences. 
The console uses quality stepped at-

tenuators, telephone type key switches 
for program/audition switching and has 
plenty of headroom with a +26 dBm 
output. There is also provision for three 
external inputs. 
Connections to the console are by XLR 

connectors for the mic inputs and bar-
rier strip for high level inputs and out-
puts. 

Editor's note: For more information, con-
tact Dorrough Electronics at 818-999-1132. 
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Rad o Design Labs, a newcomer to the 
broadcast market, recently developed 
a new audio console called the Pod-U-
Larml. 
The console's universal source POD 

is designed with a true instrumentation 
input amplifier. 
The user may jumper select input 

levels from mic to line with individual 
input level adjustment within the 
selected range. Thus there are no in-
stallation restrictions on the number of 
mic or line inputs available. 
Each POD is interconnected through 

a common bus arrangement, and all 
mix busses are balanced. 
Each POD uses an A/B input select 

through a military style, sealed Gray-
hill rotary switch. A remote start func-
tion can follow the input select. 
Program/Audition selection is done 

with the heaviest key switch available. 
Rotary step attenuators with cue round 

out the front panel. 
The output POD contains the output 

amplifiers, digital metering and moni-
tor selectors. Unique to the output am-
plifier card is the ability to select left, 
right or auxiliary summing input. 
The output circuitry contains a dis-

tribution amplifier providing three sep-
arate balanced program and audition 
outputs per channel with 18 dB 
headroom. Digital metering is 
provided. 
The power supply is outboard of the 

console and designed to mount under 
a counter top with a headphone jack 
located at one end (or it may be rack 
mounted). 
A true 40 W RMS is provided to each 

of the studio speaker outputs, replac-
ing the need for additional monitor 
amps. 12 W RMS is delivered to each 
channel of the headphone outputs 
(with ample voltage swing capable of 
driving high impedance headsets). 
Each POD has active electronics, 

mounted on a hinged back door that 
is easily accessed. An input card can 
be removed without disturbing the bal-
ance of the console function and all IC 
components are plug in. 
The user can arrange the location of 

input PODs and output PODs. PODs 
may be configured in a straight line, a 
semicircle or even separated for a 
news/talk facility. 
For more information, contact Jerry 

Clements at Combinded Media Corp.: 
805-684-5415, or circle Reader Service 
53. 

JBL/UREI Electronic Products' 1650, 
1680 and 1690 series consoles offer a 
choice of five, eight or 12 mixers and a 
choice of attenuator types as well. There 
is provision for customization to fit in-
dividual station requirements, but no ac-
cessories are required to put them on the 
air. 
The UREI consoles have high output 

capability—+24 dBm into 600 ohm 
loads—so that dynamic program mate-
rial can be handled without clipping. 
An overload indicator LED is located 

between the VU meters. 
Its threshold can be internally adjusted 

to alert the operator that a downstream 
device, such as an STL, may be clip-
ping. 
The SNR of the mic channel from in-

put to console output is better than 74 
dB with —50 dBm input and +4 dBm 
output, or better than 90 dB referenced 
to maximum output. 
At the full output level of +24 dBm 

into 600 ohms, the THD of both program 
and audition channels is less than 25% 
over the range of 30 Hz to 15 kHz. 

For more information, contact Rita Veix 
at 818-893-8411, or circle Reader Service 
59. 

Howe Technologies' Series 10000 con-
sole is a low profile console designed for 
both on-air and production use. 
The three-tier modular design allows 

for expansion of size and features. Main-
frame chassis are available in two sizes. 
One houses 14 modules; the other four 
modules. 
These units may be arranged in any 

combination to create a mainframe of up 

to 36 modules. 
Full program output submix capability 

including utility is provided. 
Various accessory features and inter-

changeable modules are available, in-
cluding pan, solo, 10 position remote in-
put selects, tape remote control units, 
reference tone oscillators, multiband 
equalization and more. 

For more information, contact Kristi 
Urquidi at 303  444 4693, or circle Reader 
Service 55. 

Harrison's AIR-7/PRO-7 series of modu-
lar audio consoles was developed for 
broadcast on-air or production use. 
The motherboard, meter bridge and 

frame for the AIR-7 and PRO-7 are nearly 
identical, differing only in the types of 
modules and accessories. 
Modules and mainframes are inter-

changeable. 
Mainframe sizes include 16, 20, 28 and 

32 slots across. Each slot is approxi-
mately 1.7" wide. 
The hinged meter bridge is made up 

of 6" x6" Lexan panels. Each may house 
a cluster of four moving coil meters, four 
36-segment LED bar meters or one 
of two selectable clock/timer mod-
ules. 

All inputs and outputs to the PRO-7 
console are electronically balanced and 
floating. 
The main gain control fader of each 

module is implemented with a voltage 
controlled amplifier and a voltage gener-
ating fader unit. 
For more information, contact Martin 

Burns at Harrison Systems: 615-834-
1184, or circle Reader Service 57. 

Q. Do you know what's missing? 

VVALLEY * \J VALLEY 

400 MIC Processor 

al Low noise, low distortion preamp section superior to that 
found on most on-air consoles. 

Ill On-board, 3-band EQ section specially contoured for the 
spoken word. 

II Compressor section with interactive expander for en-
hanced apparent loudness or dramatic dynamic range 
control with freedom from noise "rush-up." 

II Expander section doubles as a noise gate with the 
compressor section switched out? Excellent for noisy 
phone lines or "turning-off" open mics. 

To discuss details for a demonstration unit, please call: 

Atlanta, GA 404-964-1464 Los Angeles, CA 

Ciicago, IL 312-473-0303 Richmond, IN 
Dallas, TX 214-423-8667 Seattle, WA 

RichmorW Hal, Ontario, Canada 416-731-3697 
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• De-esser with "normal" and "heavy" settings. 
• Line level patch point, post-EQ for other effects pro-

cessing (reverb, etc.). 
• Mic level in, Mic or Line level out. 
la Full gain reduction metering. 
II Input/Output vu metering. 
• Optional phantom powering. 

818-843-5052 
317-962-8596 
206-838-2705 

maaunouuv Alum 
eV 
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Dynamax® ESD10 Eraser/Splice Detector 
Cleanest Erasure Ever! 

Now there's a better way to erase your carts. 
Without degaussing coils. Without heat. 

Without damaging your tapes. 

The DYNAMAX® ESD10 Eraser/Splice 
Detector improves on reel-to-reel technology 
by using two precision full-track erase heads. 
The result is a significant improvement in 
cartridge signal-to-noise ratio, and on-air sound 
beyond anything you might have thought 
possible. 

In addition, a patented system guarantees 
reliable, automatic splice detection with no 
sensitivity adjustments: Operating at 27.5 ips, 
the continuous duty ESD10 will erase and 
splice-locate a 40-second cartridge in less than 
22 seconds. 

Get the full story on the fastest growing 
cartridge machine family. Contact Fidelipac or 
your authorized DYNAMAX Distributor. 

Fidelipac Corporation D P.O. Box 808 D Moorestown, NJ 08057 U.S.A. D 609-235-3900 D TELEX: 710-897-0245 D Toll Free 800-HOT TAPE 

Circle Reader Service 14 on Page 28 


