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Filings Urge Caution on DAB 
by Charles Taylor 

Washington DC Initial comments on 
the FCC's inquiry into digital audio 
broadcasting (DAB) generally expressed 
zest for radio's future with the new tech-
nology, but noted concern over the im-
pact on existing AM and FM. 
A full round of comments was not due 

until 13 November, the new deadline af-
ter the Commission granted a 30-day ex-
tension. Reply comments are due 14 De-
cember. 
A number of early filings on Gen. 

Docket 90-357 cautioned the Commis-
sion to move slowly, including that of 
KKOR/KYVA in Gallup, NM, which 
wrote: "We are not opposed to improve-

ment in present-day broadcasting. We 
are opposed to moving too quickly on an 
issue when all aspects have not been 
thoroughly explored!' 
The station encouraged DAB delivery 

using existing facilities, instead of a sys-
tem not compatible with current technol-
ogy. ' The correct technology just has not 
come along yet. If the Commission waits 
patiently, the correct one will come 
along!' 
While engineers say they are working 

on alternative approaches, only one DAB 
system has been tested: the European-
developed Eureka 147. In addition to 
tests in Europe, it was demonstrated this 
summer across Canada and is expected 
to be on the air at the 1991 NAB conven-

Should one FCC 
Commissioner be an 

engineer? The SBE says 
"yes." 

Reactions Mixed on 
FCC Engineer Plan 
by John Gatski 

Washington DC The Society of Broadcast Engineers (SBE) has proposed 
that the FCC require at least one "engineer" among its five commissioners, 
a move that has garnered mixed response from broadcasting engineers. 
The SBE believes the FCC needs an engineer or engineering-trained com-

missioner to ensure against what it considers mistakes that have been made 
with past policies and decisions that may have been altered if an engineer 
were there to raise a red flag. 
The SBE has not yet asked for support from the NAB, but NAB Science 

and Technology Senior VP Michael Rau said the association is "unlikely" to 
endorse a mandatory engineer on the Commission. 
The FCC should have "qualified individuals" serving as commissioners, but 

not of any particular profession, Rau added. 
Rau said an engineer on the Commission is unnecessary. "My experience 

is that the Commission has been well briefed on technical issues," Rau said. 
"The Commission does not make decisions in a technical vacuum!' 
Rau said the commissioners seek technical expertise and advice from FCC 

(continued on page 6) 
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tion in Las Vegas. 
Other comments noted a fear that dig-

ital would deem current AM and FM 
service obsolete. Some asked that a tran-
sition period be established, in which ex-
isting broadcasters are given first dibs at 
DAB allocations. 

"If fair and prudent standards are not 
adopted to ensure the orderly develop-
ment of DAB service, it can be expected 

that current radio broadcast stations will 
face significant audience attrition and 
will find it difficult, if not impossible, to 
continue to furnish needed service to the 
public;' wrote United Broadcasting. 
The West Virginia Broadcasters Associ-

ation agreed that current broadcasters 
should have rights to the new digital sta-
tions. "To place that technology first into 

(continued on page 3) 

DAB Study Launched 
by John Gatski 

Washington DC The NAB has 
awarded a joint contract to two engineer-
ing firms for a digital audio broadcast-
ing (DAB) spectrum study, based on a 
recommendation by the association's 
Digital Audio and Satellite Sound Broad-
casting Task Force. 
The $40,000 contract was given to Jules 

Cohen and Associates, Washington, DC, 
and DATEL Inc., Arlington, VA, accord-
ing to NAB Science and Technology Sen-
ior VP Michael Rau. The NAB hopes to 
have the study completed by year end. 
"We hope to find out how much spec-

trum will be needed to accommodate 

AM and FM licensees;' Rau said. 
The study will play a key role in the 

NAB's DAB decision making, Rau said. 
Task Force Chairman Alan Box, Presi-

dent of EZ Communications, said the 
study will be undertaken to find the best 
possible use of spectrum for digital 
broadcasting, including whether to use 
existing FM spectrum or higher frequen-
cies to accommodate the "superior" dig-
ital sound. 
DAB has become a much-talked-about 

technology in 1990 and events leading to 
an implementation plan are progressing 
very quickly to make sure the US does 
not fall behind, as it has with HDTV. The 

(continued on page 10) 
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Hopes and Fears in AM 
Petitioners Ask for Expanded Band 
Preference, Suggest New Opportunities 

by Charles Taylor 

Washington DC Nearly 100 
commenters in early filings to 
the FCC addressed personal 
hopes and concerns regarding 
the agency's encompassing ef-
fort to bring about massive re-
form to the ailing AM band. 
Proposals suggested in MM 

Docket 87-267 make aggressive 
moves toward reducing AM in-

terference on the band by 
changing protection limits and 
making plans to reduce the 
number of stations, while sug-
gesting stereo and non-
simulcasted programming. 

It also queried broadcasters 
about allocation and protection 
of the additional 10 channels— 
from 1605 MHz to 1705 MHz— 
planned for the AM expanded 
band. 

Among those filing were 45 
radio stations that petitioned for 
preference in being awarded 
one of the frequencies in the ex-
panded band. In its April in-
quiry, the Commission asked 
for interested stations to file a 
letter of intent. 

Reasons for relocation 
A majority of the stations in-

dicating reasons for wanting to 
relocate on the dial referred to 
current limited coverage areas 
and interference from adjacent 
stations. 

Fifty other broadcasters, com-
panies and organizations filed 
comments primarily praising 
the FCC's efforts to reduce in-
terference on the band, with 
a number of special interest 
groups pointing out their 
wishes for future opportuni-
ties. 
The National Association for 

the Advancement of Colored 
People, the League of United 
Latin American Citizens and 
the National Black Media Coa-
lition, for example, asked that 
the Commission request com-
ment on the use of "creative ap-
proaches;' short of a set-aside, 
to encourage minority owner-
ship in the AM expanded band. 
Crawford Broadcasting Co. 

WE SURPRISED OURSELVES! 

AUDIOARTS A-50 RADIO CONSOLE! 

We wanted to know if it really was possible to build a high quality 
low-cost radio console We found the answer to be quite exciting! We've 
come out with the A-50 console and even given it its own trade name 
AUDIOARTS This console comes complete with machine control 
functions individually programmable channel logic. program audition and 
telephone outputs control room and studio monitors. as well as 
headphone and cue power amplifiers It's also designed so you can 
expand or add accessory modules as your needs grow. 

The A-50 is cost effective through clever engineering and the latest 
advances in electronic assembly procedures It was developed by the 
same design team that creates our other high end equipment Its perfor-
mance is light years beyond the competition 

Imagine the benefit that our major market experience can bring to 
your station Take advantage of VVheatstone's expertise and reputation 
Call us today for immediate action , 

VVhc,atfLone; Cornoration 

. P Park:.oy Syrcc....se \ 13211 ;TEL 315-455-7740 FAX 315-454-8104) 

agreed that "the maturing of the 
AM broadcast service indeed 
calls for sweeping changes of 
the nature of those proposed by 
the Commission." But, it 
warned, changes must be con-
sistent with current market con-
ditions, audience preferences 
and good engineering practice. 

Bad for smaller stations 
Some complained that the 

proposal to strike out the simul-
casting of AM and FM signals 
would be detrimental to small 
market stations. 
"With the influx of many new 

80-90 FM stations, the ability of 
AMs to stand alone with music 
programming and survive eco-
nomically is substantially 
diminished;' wrote 3-D Com-
munications Corp., licensee of 
WDDD-AM in Johnson City, IL. 
"However, if large amounts of 

the broadcast day (and over-
night) are simulcast, it does al-
low operators the opportunity 
to offer specialized program-
ming on their AM station," it 
said. "Sports broadcasts, special 
events broadcasts, additional 
news coverage and other pro-
gramming may be eliminated if 
the ban on simulcasting is in-
stituted." 
Comments on the proposal 

were due 16 November, a 30-
day extension from the original 
comment deadline of 15 Oc-
tober. The reply comment dead-
line now is 17 December. 
The extensions were granted 

following a request by the As-
sociation of Federal Communi-
cations Consulting Engineers. 
The organization explained 
that, given the complexity of the 
various proposed changes to 
the AM technical rules, addi-
tional time is required to per-
form the "requisite analyses 
necessary for developing a com-
prehensive response." 
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Broadcasters Delve into DAB 
Study Groups Formed 

To Gather Information 

by Alan Carter 

Washington DC From the Corpora-
tion for Public Broadcasting (CPB) to 
commercial stations in Los Angeles, 
broadcasters want to know more about 
digital audio broadcasting (DAB) and are 
taking steps to obtain as much informa-
tion as they can about what will be a 
new era for radio. 
LA engineers have formed the LA Dig-

ital Broadcasting Committee, an out-
growth of the local Society of Broadcast 
Engineers (SBE) chapter. 
KLIT-FM Engineering Supervisor 

Steve Blodgett, who chairs the LA com-
mittee, said the group's objectives are to 
have "real world" testing in the city and 
act as a clearinghouse on DAB informa-
tion for local stations. 
"We really need some real tests here 

Blodgett said. "We're told it will work." 

In the real world 
Blodgett said he was impressed with 

the Canadian DAB testing he observed 
in Vancouver this summer. "There were 
some amazing results," he said. 
Blodgett said that while some LA 

broadcasters are excited about the pros-
pect of DAB, others are apprehensive. 

Nevertheless, the general response is, he 
said, "Either we embrace the technology 
and get on the bandwagon, or it's going 
to run us over." 
That general idea may be what's lead-

ing senior management at CPB to re-
quest a presentation on DAB from Na-
tional Public Radio, whose lead en-
gineers are active in research on the de-
veloping technology. 

Also, NPR will make a similar presen-
tation to members of the National 
Telecommunications Information Ad-
ministration's (NTIA) committee that 
awards grants for public telecommuni-
cations, the Public Telecommunications 
Facilities Program (PTFP). Recipients of 
such money includes public radio sta-
tions. 

Standards setting 
On a different level, the North Ameri-

can National Broadcasters Association 
(NANBA), whose membership includes 
broadcasters from Canada, Mexico and 
the United States, has formed a subcom-
mittee of its technical arm to prepare a 
position statement for the 1992 World 
Administrative Radio Conference 
(WARC). 
The subcommittee is to investigate fre-

quency spectrum and competition with 
terrestrial broadcasters, according to Carl 
Girod, VP of satellite technology for the 
Public Broadcasting Service (PBS) and 

Now 
Hear 
These 

Lightweight and rugged, Sony's MDRV6 headphones sound great 
in the studio, yet fold up to be easily carried to a remote. 
These headphones have been extremely popular in the film and video 
industries for several years and are now being discovered by disc 
jockeys, recording studios, and audiophiles. 63 ohms. 
Priced at only $79.00. 

Bradley 
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NANBA technical chairman. 
Members of the subcommittee are: 

Chairman Ralph Justus, NAB; Bob Don-
nelly, ABC; David Garforth, Canadian 
Broadcasting Corp.; Don Lockett, NPR, 
and an yet unnamed representative from 
CBS. 
"We're in the initial drafting stages," 

Justus said. 
One issue the position statement will 

address is whether the NANBA will sup-
port terrestrial, satellite or hybrid DAB 
transmission. 
Justus cannot vote on the issue because 

the NAB is an associate member of 
NANBA and does not hold voting rights. 
Asked how he would coordinate 

NAB's opposition to satellite transmis-
sion with NANBA members who may 
find it in their best interest, Justus said, 
"That remains to be seen." 
Justus declined to reveal specifics in an 

initial draft report he took to the or-
ganizational meeting that sources said 
was strongly slanted against satellite 
transmission and against allocating 
broadcast authority in auxiliary frequen-
cies for DAB. 

DAB Comments Cautious 
(continued from page 1) 

the hands of (AM and FM broadcasters) 
would be the most logical as well as the 
most sound public policy that could be 
adopted." 
The Recording Industry Association of 

America, in line with its viewpoints on 
most digital advances, complained that 
the new service would allow the "clon-
ing of prerecorded music, representing 
an entirely new threat to the recording 
industry." 
The organization said digital services 

should have to pay copyright fees if play-
ing more than one track from a disk. 
Meanwhile other groups and compa-

nies currently using spectrum in various 

areas of the band asked the Commission 
to direct DAB elsewhere. 
The 30-day comment extension fol-

lowed a request from the NAB, the As-
sociation of Independent Television Sta-
tions, the Association of Maximum Serv-
ice Telecasters, Bonneville Corp. and 
Tribune Broadcasting. 
"The Commission has undertaken 

nothing less than a broad re-examination 
of the provision of radio services in the 
United States," the groups said. "A mod-
est extension of time will enable com-
menters to provide the Commission with 
more refined and specific input with re-
spect to the issues raised in the digital 
audio radio services proceeding." 

ADVANCED TECHNOLOGY... 

Broadcast Electronics' FM 20B 
20 KW FM Transmitter 
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CD Audio In The Deep Freeze 
by Judith Gross 

Falls Church VA It kind of m-m-
makes me sh-sh-shiver to think about it, 
but there's another brilliant idea to get 
better quality out of your compact discs 
being tossed about. 
Those audiophiles are never satisfied 

with the way anything sounds when 
you buy it off the record store shelves, 
you know? 

Anyway, according to an article in 
Stereophile magazine by Robert Harley, 
folks are now freezing their CDs. That's 
right. 
Now, before you go racing to your 

fridge and throw in a couple dozen 
discs, let me explain that we're talking 
cryogenic freezing, here. You know, the 
process those wacky sci-fi stories claim 
will let you live for a couple of centu-
ries? 
The way it works is, according to 

Harley, a CD is placed in a cryogenic 
freezing chamber. Via the work of liq-
uid nitrogen in an eight hour time 
period the temperature goes down to 75° 
Kelvin or 300° Fahrenheit. Br-rrrrr. 
Wouldn't want to be anywhere close. 

It's supposed to relax the lattice struc-
ture of the polycarbonate from which the 
disc is made. According to Harley, A-B 
listening tests of frozen and non-frozen 
CDs reveal that the popsicle variety 
sounds better. Harley says some subtle 
sounds were vivid and more apparent. 
He claims the sound is fuller and more 
enriched. 
I say if it works, like painting the disc 

green, or now they say black is good too, 
then do it. But if it's such a hot idea (or 
cold, in this case), why aren't the CD 

manufacturers putting the discs through 
it before they hit the stores? 
The whole idea brings me back to 

those sci-fi stories I mentioned. Can't 
you just see it? Two centuries from now, 
way up in the Arctic, a glacier will ex-
plode and a team of dedicated scientists 
will uncover "The Thing With Audio." 
Our luck, it'll probably be Bon Jovi or 
Prince. 
Speaking of things digital, it seems no 

sooner than a technology sets the indus-
try on fire than some 
spoil-sport comes 
along with a problem. 
The potential for digi-
tal audio broadcasts 
over the air has the 
copyright protectors 
up in arms. 
Spearheading the 

fight is (who else?) the 
Recording Industry 
Association of 
America, the folks who 
have been the bugaboo 
in consumer DAT ever 
since it was talked 
about. 
The RIAA is looking 

forward to a time when 
your local music sta-
tion is digital, coming 
through loud and clear 
with Madonna's latest 
release picked up 
nicely on a digital re-
ceiver. 
Not only that, but they see some sin-

ister listener actually hooking up a digi-
tal recorder, say DAT, for instance, and 
taping the new release all the while 
preserving the digital quality. Now, 
that's not too far-fetched a scenario. 
Already there are digital cable radio 

services providing CD quality through 
cable; it won't be long before somebody 
figures out a way to tape off them digi-
tally. 
The RIAA is worried that there won't 

be a need to go out and buy the actual 
recordings if you can just tape them over 
the air and get the same quality. 

Now, let's forget for a minute that if 
you turn that statement around, what it 
could be interpreted as saying is: "We be-
lieve in the current inferior quality of 
AM and FM compared to CDs, and we 
make our living from that. So don't go 
upgrading the quality of audio coming 
through your radio or anything, or else 
Stevie Wonder and Madonna will starve 
to death or not be able to afford the 
limousine or something." 
I really don't think the good people 

at RIAA mean that at all. They do have 
a point though. If we have an econ-
omy in the music world that is based 
on royalties and that relies on mass 
media (i.e., radio) to generate just 
enough excitement over a new release 
to get listeners to go out and buy it 
but doesn't go as far as providing the 
full gratification of CD-quality audio 
for reproduction, then digital over-the-
air broadcasts would be something just 
short of a disaster. 
So what to do? Well the copyright pro-

tection people are looking into the whole 
matter for now. And the first digital over 

the air broadcasts are at least a few years 
down the road. In the meantime, maybe 
it's time to revamp the way music is dis-
seminated to the public. 
Maybe the recording industry needs to 

figure out where the technology is go-
ing and be one step ahead of it with a 
system that provides fair compensation 
to the artists even if listeners don't need 
to actually go out and buy a disc. 
The recording giants have a notori-

ously bad track record on keeping up 
with things; it took them years to real-
ize that CDs would replace vinyl. But 
you'd think they could figure out how to 
do something else besides try to stop a 
new idea whose time has come. 
Ran into John Heimeri, a technical ad-

visor from Virginny, at the SBE show 
and he told me about an old, I mean old, 
old, old RW he has. I have a few here 
myself, they're from the 1920s and really 
have no relation to this newspaper 
you're reading. 
Anyway, he sent one along and I 

loved seeing the hot technical topics 
from 13 March, 1926. Can you believe 
it, 64 years ago? There are such nifty 
articles as "Is Crystal Purer Rectifier 
Than Tube?" "My Experience with 
Super-Heterodyne Sets" and "How To 
Cure Squealing." 

It was a time when listening to the ra-
dio meant first you had to build your-
self a set and then put on the old head-
phones and try to tune something in. 
Another article touted the features of the 
KB-8, a non-regenerative Browning-
Drake set shown here with its designer 
M.B. Sleeper. 
This magazine was no sleeper, I'm 

glad to say. And if anyone else has an 
old RW in his or her collection, or knows 
anything about the old-time magazine, 
I'd get a kick out of knowing about it. 

Isn't it amazing? Radio's been around 
for more than 70 years and it just gets 
more exciting as you go along. 
Heard a juicy tidbit? Spill your guts to 

Earwaves by faxing JG at 703-998-2966, 
writing to PO Box 1214, Falls Church VA 
22041, or calling 703-998-7600. Who knows, 
you could win a coveted RW mug. 

Transmitter Control can be a Bear 
You need to make sure you can stay on the air and stay 
legal. At the same time, you need to keep operating costs 

under control. 

Choosing the right remote control system is the 

first step. 
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thousands of dollars. 

*bear telephone not included 
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If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers' Forum 
(Radio World, Box 1214, Falls Church VA 22041 or MCI Mailbox #302-7776). All letters received be-
come the property of Radio World, to be used at our discretion and as space permits. 

EBS works! 

Dear RW: 
Does Radio World have a "secret 

agenda" to completely discredit the EBS 
system? For months now, I have read sto-
ries of broadcasters wanting to shorten 
the tones, change the mode of transmis-
sion, etc.; yet, I have yet to read a single 
story about how EBS works successfully! 
Our radio station is the closest facility 

in our market to two nuclear power 
plants. We are also located in Wisconsin, 
which is affectionately referred to as 
"Tornado Alley!' 
Granted, you will always have a story 

of an earthquake shutting a station 
down; a grassfire taking out a Sheriff's 
Department repeater, or a person of min-
imal experience at the controls when an 
emergency occurs. But when you real-
ize that every week, there are probably 
7500 EBS tests sent accurately and cor-
rectly, these small stories of disaster are 
tragic ... yet in the minority. 
Perhaps, municipalities (meaning 

Mayors and County Board Chairmen) 
who hire their golfing buddies for Civil 
Defense Directors and Emergency 
Government Managers could take on the 
responsibility of spearheading responsi-
ble government, when the public's safety 
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is at risk. 
I am open minded to new options and 

changes, but my pocketbook will not ac-
cept another $750 hit ... when the EBS 
system in our part of the world works so 
well. 

Mark Heller, President 
WTRW 

Two Rivers, WI 

Before you take this tip 

Dear RW: . 
This letter is in reference to Jim W en-

strom's 26 September Workbench article, 
"Silver Plating Ploy!' 
Before using Cool Amp on contacts in 

tube sockets, one should first determine 
whether the spring-tension has been 
lost, a common problem in the inner fila-
ment contact collets in tube sockets 
where 5 kW or greater tubes are in use. 
Made from beryllium copper, these 

contact fingers gradually lose their ten-
sion, so whether or not the plating is 
shiny, they will have a high resistance 
and the resultant spot heating due to I-
R losses will cause arcing with possible 
damage to the tube. In this case, the best 
cure is replacement of the contact collet 
itself. 

Reid Brandon, Applications Eng. 
Varian Associates 
San Carlos, CA 

More on EBS 

Dear RW: 
Frank Beacham's otherwise excellent 

article on EBS (RW 10 October) takes a 
good point too far when it alleges that 
" ... state officials are questioning 
whether local government is even capa-
ble of providing useful information to 
the public during an emergency!' 
Nonsense! Local government can and 

does provide a great deal of useful in-
formation during emergencies. Whether 
they have a monopoly on useful infor-
mation, and whether EBS is always an 
appropriate or workable tool to deliver 
that information, are separate questions. 
Local government is the best source for 

certain kinds of emergency information. 
Other kinds are more readily gathered 
and disseminated through the news me-
dia's own resources. Neither broad-
casters nor government can carry the 
whole burden alone. 

The SBE's plan to lobby Congress to change the Communications Act of 1934 re-
quiring that one FCC commissioner be an engineer is an idea fraught with good 
intentions. 
However, the massive effort of getting a change such as this enacted is impracti-

cal and may not even be constitutional for the narrow specification it would im-
pose on the choice of a qualified individual to serve on the Commission. 

In fact, only a small percentage of the decisions the FCC faces each term are tech-
nical ones. The engineering expertise required to render these decisions is supposed 
to be provided by technical support staff. 
There is also the sticky question of what type of engineer to require: civil; PE; 

practicing; one skilled in computers, telephone, video, radio, or art infinite number 
of other classifications? Plus, is it un-more say, reasonable to ask Congress to focus so 
narrowly on one aspect of the regula-
tory system? 

Not LOWS The hope inherent in the SBE' s pro- 
posal is that if it were enacted, en-
gineering concerns would be better 

addressed in decisions involving technical issues or where technical and non-
technical issues are in conflict. 
A far better way to accomplish that goal would be to encourage more comments 

on proposed rulemakings, even more petitions for rulemaking, from engineers and 
engineering groups. 
A majority of the comments filed with the Commission come from lawyers and 

management, but it is rare to find a coalition of engineers filing separate comments 
on technical issues. 
The engineering community should also take it upon themselves to initiate and 

maintain better contact with not only the commissioners but the FCC staff on all 
its levels. 
By keeping the lines of communication wide open, engineers could insure their 

interests are better represented on those issues which affect them. 
There is no need to seek out an answer by changing "big government" when the 

solution is only a series of letters and phone calls away. 
—RW 

EBS is defined in federal regulations, 
and operates through the voluntary par-
ticipation of the broadcast industry. Lo-
cal governments have very limited say 
about the setup of EBS, yet they're the 
ones expected to use it. It would be un-
fair to blame local government either for 
flaws in the design of the system or for 
inflated expectations for its use. 
EBS is not an end in itself; it's a means 

toward the ends of public warning and 
public information. The challenge is not to 
belabor the shortcomings of EBS, but to de-
velop the other tools we need in addition. 

Art Botterell, Asst. Chief, 
Telecom. Div. 

Office of Emergency Services, 
Region 2 

Pleasant Hill, CA 

Frank Beacham replies: I stand by my origi-

Correction • • 
In Part IV of Ed Mont-
gomery's series on Amplifier 
Fundamentals, elements 
were left off the accompany-
ing figures. In the interest of 
accuracy, we are reprinting 
the figures as they should 
have appeared. 

nal article. Jim Gabbert, who is California's 
EBS Coordinator, president of the California 
Broadcasters Association and owner of KOFT-
TV, San Francisco, said of government response 
to the Santa Barbara emergency: "If we had 
really needed the (EBS) system the last people 
who seem to know what's going on is govern-
ment. The problem we have found in post dis-
aster areas is the officials don't have the foggi-
est idea what the hell is going on. Santa Bar-
bara had its plan and it totally fell apart at the 
government level." 
Mr. Botterell, in his report on the fire, 

praised the good work of Santa Barbara sta-
tions KTMS and went on to say that the sta-
tion's good performance "calls into question 
the traditional model of warning and public 
information as being a one-way street from 
government to media. In fact the opposite was 
closer to the truth during the first few hours 
of the emergency." 

Figure 4. 
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SBE Proposes Engineer on FCC 
(continued from page 1) 
engineering staffers and other sources 
when deciding technical issues. 
He also noted that technical issues 

comprise only a small portion of the de-
cisions faced by Commissioners. 

Serious effort 
Although NAB support may not be 

forthcoming, SBE is serious about push-
ing its proposal through Congress, SBE 
President Brad Dick said. The SBE Ex-
ecutive Board unanimously endorsed 
the move, he noted. 
"We think the Commission has gotten 

away from the technical needs of the in-

L 

dustry," Dick said. 
Dick said two past decisions that had a 

negative impact on broadcasting may have 
been avoided if there had been a commis-
sioner with engineering expertise. 
Dick referred to the broadcast deregu-

lation that occurred in the 1980s. He said 
the deregulation sent a message to radio 
stations, through less paperwork re-
quirements and fewer inspections, that 
technical consideration were not as im-
portant as before. 
"The result was that we had loudness 

wars," Dick said. 
Another decision that did not take into 

account technical implications was the 

elimination of the three-year ownership 
rule, which led to a radio station buying-
selling frenzy in the 1980s, Dick explained. 
Owners did not realize that the quick-

buck lure of buying and then selling a 
station for profit created a lot of debt, 
forcing them to delay capital improve-
ments, such as new transmitters and 
other equipment, he said. 

Fewer engineers 
SBE Board Member Dane Eriksen, 

who formally proposed the idea of an 
engineer-commissioner said an engineer 
on the Commission could only help in 
its deliberations. 

TAKING IT TO THE STREETS 
Programming Crossroads-Radio programming is now at 
a crossroads with stations using sound alike formats to 
attract target demographics. How your station gets its 
next advertising dollar may depend on how you handle 
remote broadcasts. Remotes will give you an edge on the 
competition, involve your listeners and give you station 
recognition. 
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Setvice and Support-
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RPL 4000 carries a 2 year 
warranty and 24 hour technical 
support. 
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Moseley RPL 4000 and take it to 
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ri"icieRAm 
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Prior to 1962, the FCC had a history 
of being comprised of engineers or those 
who had engineering experience, ac-
cording to Eriksen. Since then there have 
been very few engineers, but more law-
yers on the Commission, he added. 
Eriksen also countered the argument 

that the commissioners do not need an 
engineer among their ranks because they 
are surrounded by technical staff persons. 
Of the five commissioners, James 

Quello is the only one that has a staff as-
sistant experienced in engineering, he 
noted, and there are not as many en-
gineering personnel in FCC's lower 
ranks as there used to be. 
Most of the commissioners' staff per-

sonnel are lawyers, Eriksen emphasized. 
Broadcast engineers' reaction to the 

SBE proposal has varied from support 
to skepticism, although no engineers in-
terviewed outright rejected the idea of an 
engineering-trained commissioner. 
Many believe the proposal has merit 

considering the number of technical de-
cisions that are made by the Commission. 

FCC is technical 
"I think there should be a engineer on 

the Commission. You are talking about 
a Commission that is dealing with tech-
nical matters;' said Herb Squire, CE for 
WQXR AM/FM in New York City. 
Ron Sweatte, CE for KLUV-FM in 

Dallas, said an engineer on the Commis-
sion would reduce the uncertainty com-
missioners have about technical issues. 

"I think it is important to have some-
body in there with technical knowledge," 
Sweatte said. ' They more or less specu-
late (on unfamiliar technical issues) and 
make it a guessing game. Engineering is 
not a guessing game!' 
Other engineers are uncertain about 

the proposal's merits. 
Former FCC mass media bureau chief 

Lex Felker, now a technical engineering 
consultant with Wiley, Rein 8,r Fielding 
in Washington, said an engineer on the 
Commission may add some technical 
perspective, but is unlikely to affect the 
decision-making process. 
"I'm sympathetic (to the proposal) but 

I'm not convinced anything will changer 
Felker said. 

Engineer not necessary 
Felker said there are technically-

qualified staff persons within the Com-
mission's ranks to advise on technical de-
cisions. However, he was not sure why 
the Commissioners don't have more 
technical people on their staffs. 
"I'm a little surprised that more com-

missioners don't take advantage of it," he 
noted. 
Warren Schulz, CE for WLS-AM/FM 

Chicago, said he was uncertain whether 
a mandatory engineer on the Commis-
sion would produce better decisions. 

"I think it is a noble cause, but would 
we gain anything from it?" Schulz asked. 
An engineer on the Commission could 

bring on more stringent regulation, he 
added. 
Although it may sound promising, 

National Public Radio Senior Engineer 
Mike Starling said an engineer on the 
Commission probably would not affect 
its decisions. 
CBS Radio Technical Operations Direc-

tor Tony Masiello agreed. "They do have 
engineering people on the staff. I don't 
see any advantage he said. 
Instead of adding an engineer to the 

Commission, Masiello suggested the 
Commission add more technical staff peo-
ple to bolster its engineering expertise. 

Circle 36 On Reader Service Card 



November 21, 1990 Radio World 7 

Stereo Enters Third Dimension 
by Frank Beacham 

Part 11 of 11 

Los Angeles CA The year was 1881 
and Clement Ader decided to use the 
Paris Opera House to conduct a demon-
stration of 3-D sound reproduction. He 
set up closely-spaced telephone trans-
mitters on the stage linked to individual 
receivers in the lobby. When a listener 
held receivers from each microphone to 
the ears, the result was stunning 
binaural stereo sound. 
More than a hundred years later, in a 

cavernous concrete convention center in 
downtown Los Angeles, dozens of 
companies—armed with millions of dol-
lars in research funding—are still chas-
ing the elusive dream of stereo audio 
with a third dimension. 

In addition to dozens of new 3-D 
sound processors displayed at the recent 
meeting of the Audio Engineering Soci-
ety (AES), microphone manufacturers 
also are jumping on the bandwagon to 
offer devices that capture more realistic 
and satisfying stereo sound for sale to 
consumers. 

On everyone's minds 
Binaural sound is still a hot topic in 

1990, according to the technical papers 
and products shown at the AES confab. 
Microphone configurations—shaped like 
the human head—are offered by such 
respected manufacturers as Neumann 
and Sennheiser. 
Neumann's $5000 KU81 dummy head 

binaural microphone is lovingly referred 
to as "Fritz II" by company representa-
tives. "Klaus," a nickname for the $12,000 
microphone dummy head and torso 
manufactured by Head Acoustics, was 
on display on the AES exhibit floor. 
Binaural microphones use a dummy 

head with a microphone in each ear. The 
idea is if a sound is recorded in this fash-
ion and played back on headphones, the 
listener will experience the same acous-
tic pressures at the eardrum position as 
would have occurred naturally. Thus, 
the recording technique yields a dra-
matic spatial quality not found in tradi-
tional stereo recordings. 
Sennheiser's MKE 2002 binaural 

microphone ($649 list) comes with a 
dummy head or can be worn like stetho-
scope earphones by the user. Two om-
nidirectional condenser microphone 
capsules act as ear drums by being 
placed by the user's ears. Due to the 
spacing of the microphones, the density 
of the human head and the shape of the 
ear, localization of the sound source is 
preserved, resulting in a form of 3-D 
sound. 
Though binaural sound offers the 3-D 

experience on headphones, the move-
ment in the industry is toward bringing 
the binaural effect to a pair of loud-
speakers. This trend is reflected in a va-
riety of new microphone models derived 
from stereo recording techniques devel-
oped earlier in the century. 

On the other side 
The biggest revival is in Mid-Side (M-

S) recording, a technique that stems 
from experiments in the 1930s by Alan 
Blumlein and his colleagues at Electric 
and Musical Industries (EMI) in Great 

Britain. A key reason for the popularity 
of M-S is its simplicity and excellent 
mono capability. 
Though two microphones can be used 

for M-S recording, the trend is toward 
a single microphone with two capsules 
installed. One forward facing capsule 
(Mid) is coupled with a bidirectional 
(Side) capsule facing to the sides. A sum-
and-difference matrix is used during or 
after the recording process to decode the 
material. This matrix allows adjustment 
of the stereo width by a simple knob ad-
justment. 

Until recently, professional quality M-
S microphones were very costly, delicate 
and generally designed for studio use. 
Now manufacturers including Sony, 
Shure, Neumann, Sanken, AMS, Beyer, 
Fostex have introduced new generation 
models for a wide range of recording or 
broadcast applications. 
Other companies have diverted from 

the M-S technique to offer new designs 
or variations on older ones. 
One new design is the Crown Stereo 

Ambient Sampling System (SASS), a 
near coincident PZM array designed by 
Vermont sound producer Michael Bil-
lingsley and manufactured by Crown In-
ternational. About the size of a shoe box, 
the SASS microphone uses controlled 
polar patterns and human-head-sized 
spacing between capsules to create a 
well-focused, natural stereo sound im-
age. 
At a price less than $900, the 17-ounce 

microphone is designed for applications 
ranging from classical music recording 
to stereo electronic news gathering. A 
popular use for broadcasting has been 
the pickup of crowd reaction and am-
bience at sporting and other public 
events. 

Capsule mic 
Another new stereo design—recently 

developed by the research arm of Bavar-
ian Radio—is being manufactured by 

Schoeps and distributed by Posthorn 
Recordings in New York. Dubbed the 
Schoeps KFM-6, the new dual capsule 
microphone is a sphere about the size of 
a bowling ball and can be hung from a 
ceiling or mounted on a stand. The new 
microphone, not shown at AES due to 
a shipping snafu, will be available for 
purchase at $5300 by year's end. 
For those wishing to experiment with 

enhanced stereo recording without 
mortgaging the farm, Josephson En-
gineering of San Jose, CA, offers two 
devices—both under $300—that will turn 
ordinary omnidirectional microphones 
having a diffuse-field response into a 
single-point stereo pickup system. 
The Jacklin and Schneider disk sys-

tems resemble small flying saucers at-
tached to a stand with clamps for micro-
phones on each side. Developed in the 
1970s at the Swiss national broadcasting 
organization, the idea was to develop a 
microphone pickup system that would 
produce an open, airy stereo image like 
that of the spaced-omni technique, while 
maintaining enough phase coherence in 
the left-plus-right mono mix for accept-
able broadcast in mono. The two-disk 
systems differ slightly and should be 
chosen according to the acoustics of the 
recording space. 
And finally, there's the legendary 

microphone you cannot buy. Making the 
rounds at the 1990 AES was Hugo Zuc-
carelli, inventor of the Holophonics sys-
tem that took the audio world by a storm 
in the early 1980s. (Remember those two 
hour waits in line just to hear a demo?) 
Holophonics is touted as "an exciting 

new recording process that encodes au-
dible phonic impulses in a manner 
which requires only the human brain for 
decoding." In addition to that claim, the 
process also supposedly evokes a 
phenomena called synesthesia, a stimu-
lation of other sensory perceptions such 
as sight, smell, touch and taste. 
Now operating under the banner Zuc-

MIOOq Irtine Microphone Amplifier 
Eliminate dimmer noise, RF pickup, hum and rolloffs due to long mike cable runs by 
mounting this small, rugged, full featured preamp right at the source. 

Features: • switchable gain • low cut filter • 48 volt phantom power • phase reverse 
switch • output limiter • DC remote gain trimmer. 

The unusually quiet, servo controlled, instrumentation amplifier input has excellent 
hum and RF rejection and accepts up to + 20dBu. A unique output driver provides 
distortion free transformer isolation, absolutely necessary for driving long lines. 
Self contained power supply. Dual rack mounting. 

Free Detailed Brochure 
& Full Specifications 
Available 

AUDIO TECHNOLOGIES, INC. 
328 W Maple Ave Horsham, PA 19044 

(215) 443-0330 • FAX (215) 443-0394 

carelli Holophonics Inc., of Los Angeles, 
the inventor said he offers Holophonic 
recording services for a fee of $1500 per 
day. 
More than a century after that early 

binaural test at the Paris Opera, the 
search for three-dimensional sound has 
moved into the computer age. New dig-
ital processors, new microphone designs 
and millions of dollars in research and 
development efforts are being mounted 
throughout the world for a single pur-
pose: to bring a third dimension to the 
stereo listening experience. 

Is 3-D sound smoke and mirrors or 
serious scientific achievement? Only 
time, or commercial success, will tell. 
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Tuning In to the Desert Shield 
by Charles Taylor 

Somewhere in SAUDI ARABIA Im-
agine writing down a list of your favor-
ite songs and taking it to a drive-through 
at the local radio station instead of call-
ing in your requests. 
Or how about tuning into Shadoe 

Stevens' American Top 40 countdown in 
the morning, American Country Count-
down in the afternoon and an oldies 
show in the evening—all on the same 
station? 
Sounds like radio from out of this 

world? 
More likely, it's just a day in the life of 

the Desert Shield Network, a low-power 
local radio service set up for the nearly 
200,000 American soldiers stationed in 
Saudi Arabia. 
Three radio stations have been estab-

lished in the country as of 12 August by 
the Armed Forces Radio and Television 
Services, a division of the Department 
of Defense. Each delivers information, 
news and entertainment programming 
24 hours a day. 
"Our mission is to get news and local 

information out to the troops," said Lt. 
Col. Ray Shepherd, operations officer 
with the Armed Forces Radio and Tele-
vision Service, who helped set up the 
station overseas. 
But the broadcasts also serve another, 

equally vital mission. According to Shep-
herd, they help boost morale. 

"The main purpose is getting out 
whatever the commander in the field 
wants to," he said. "But morale and en-
tertainment are the hooks in terms of 
getting people to listen to the informa-
tion!' 
The stations broadcast out of 8 ' x 12' 

standard military shelters, capable of 
transmitting both radio and television, 
according to Robert Young, director of 
engineering for Navy Broadcasting. The 
air-conditioned units can be transported 
by truck or airplane. 
Most are equipped with Studer CD 

players, Broadcast Electronics cart 
machines, Teac reel-to-reel players and 
turntables, along with 1/2 " Beta equip-
ment for TV, he said. 
Most Armed Forces remote stations are 

processed through a 50 W transmitter 
(100 W for television), using a 120' trans-
portable tower that reaches a seven- or 
eight-mile radius. 
"For some of the locations, we've been 

putting antennas on anything we could 
mount them on," Young said. "We had 
one in a soccer stadium in the middle of 
the grandstands. It's not the greatest 
coverage in the world, but we're getting 
it to the troops!' 
For the largest of the three Saudi sta-

tions, however, the signal is pumped 
through a 1.5 kW transmitter to an ex-
isting 1000' radio tower. This station, 
which reaches the majority of the troops, 
covers 100 miles. The two smaller Armed 
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Forces stations there operate under the 
traditional guidelines. 
Each employs three broadcasters and 

one engineer. Equipment and some of 
the staff are provided by Navy Broad-
casting. Staff also are contributed by the 
Army and Air Force, Shepherd said. 

The stations also air one- and two-
hour programming blocks provided by 
stateside stations across the United 
States. Submitted shows are reviewed 
and approved for troop consumption in 
Los Angeles and sent to Saudi Arabia. 

Collins said the broadcasts geographi-
cally reach about 90% of the troops now. 
"We're in the process of upgrading the 
services, and should be able to reach 
98% with no sweat!' 
One obstacle, however, has been get-

THAT WAS THE ROONNP 0E THIS 
WEEKS DESERT FAVORITES. ONCE AGAIg 

'AH THE ARAD" 
‘‘St-ElK OF ARAK " AND 

SIDNINT AT THE OASIS" 
TOP 'THE LIST. 

Each of the stations must obtain per-
mission from host countries to sign on, 
and frequencies are assigned as avail-
able. In all, Armed Forces Radio is trans-
mitted in 130 countries. 
A weekly broadcast in Saudi Arabia 

typically consists of about six or seven 
hours or original programming daily, in-
cluding local news and announcements, 
and rock, urban and country music 
played from records, reel-to-reel and 
Century 21 packaged compact discs. 
Non-original programming includes 

regular national news fed by satellite, 
along with such pre-recorded domestic 
staples as American Top 40, Rick Dees 
Weekly Top 40, American Country Count-
down and a syndicated oldies show. 

ting radio receivers to the troops. 
AIR/LIFT, a public service campaign 
mounted by domestic radio stations na-
tionwide, so far has provided donations 
of more than 11,000 radios and batteries 
from Sony, other manufacturers, broad-
casters and their listeners, according to 
the NAB. 
Apparently, the word is getting 

through to the troops. According to 
Shepherd, listener requests flow stead-
ily into the stations, each of which has 
an announced telephone number, along 
with the drive-through request service. 
"When we first went on the air, we 

weren't sure how far we were reaching," 
he said. "We found out when one of the 
far-off locations called in with a request!' 
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"Other guys imitate us, but 
the originals are still the greatest." 

F
irst =hey tried to copy StereoVaxxTM, now 
MooMinderTm. Are the engineers at Mod-
ulation Sciences too inventive fo- their 

own good? It's beginning to look 
that way. 

:StereoMaxx showed program 
directors around the coun-
try that AM or FV stereo ..,. 
could sound wider, fuller, -:,.,r „ 
bigger. And that an 

einhanled stereo image could be be as devastat-

ing to the competition 
as extra loudness. 
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Now,l-inose imitations can't 
duplicate StereoMaxx's patent-
ed design. So they can't deliver 
the ear-grabbing punch and 
excitement StereoMaxx adds to 
any stereo format, on any kind of 
radio. In fact, it's hard to imagine 
anything the copy-cats could do that 
Stereo-Maxx can't do better. 

modulation sciences, inc. 

Last year the Modulation Sciences engineering team 
did it again—with ModMinder, the first digital 
peak mod.u:ation measurement device. Again, our 

competitors scoffed. Some even charged 
that ModMinder wasn't legal. 

The questions were finally laid 
to rest by an FCC Declar-

atory Ruling affirming 
the legality of Mod-
Minder's design and 
operating principles. 
Today, hundreds of 
stations are using 
ModMinder to get 
all the modulation 
they're entitled to, 
along with the clean-

est signal possible. 
And once again some 

of the same people who 
tried to destroy Mod-
Minder by spreading 

rumors are now trying to 
profit from our innovations 

by announcing copies of our 
product. 

fe; 

:StereoMaxx. ModMinder. Two 
-one-of-a-kind products. Both 

available right now, from one 
company that really believes in 
new ideas—Modulation Sciences. 
For more information, call us 

toll-free at ( 800) 826-2603. 

12A World's Fair Drive • Somerset, NJ 08873-9863 

Tel 908-302-3090 • Fax 908-302-0206 • Toll Free 800-826-2603 

Circle 30 On Reade - Service Card 



10 Radio World November 21, 1990 

Vegas Facelift a Boon to NAB 
Plans for Major Renovations to Convention Center 

Mean More Space for Exhibitors in the Long Run 

by Charles Taylor 

New York NY Amid the profusion of 
innovative technology that usually accom-
panies the annual NAB Convention and 
Engineering Conference, there will be 
something new this year—construction 
dust. 
Major renovations to the Las Vegas 

Convention Center will create some in-
convenience for the coming show, NAB 
show officials admitted, however, the 
nuisance ultimately will allow more 
space in the future for what they said 

was an already tight show. 
The issue, among others, was dis-

cussed at an NAB show planning meet-
ing at the Society of Motion Picture and 
Television Engineers (SMPTE) show here 
in September. 
The NAB show will be held 15 to 18 

April, 1991. The engineering conference 
will begin 14 April. The show's estimated 
450,000 square feet of show space already 
have sold out, according to an NAB pub-
lic affairs official. 
In all, 15,000 square feet from the 

center's rotunda, located at the west side 

Spectrum Contract Award 
(continued from page 1) 
only working transmission system was 
developed by an European consortium, 
Eureka, and the system was tested this 
summer in Canada. 
"We learned a lot from HDTV and AM 

stereo;' Box said. "Some people think we 
are moving too quickly. I don't think so." 
The eight-member task force and 12-

member technical advisory committee 
were formed in June to help guide the 
NAB's policy toward DAB, a technology 
that Box believes is inevitable. 

"It's a real exciting time, but is also real 
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serious. This is not like quad (quad-
raphonic). This is a for-real technology 
that cannot be held back," Box said. 

In addressing the study, Jules Cohen 
and Associates President Bernie Segal 
said the study will establish DAB spec-
trum requirements, but he said it would 
be "premature" to go into detail on how 
the firm will approach it. 
Jules Cohen and Associates will do 

most of the analytical work and DATEL 
will provide the computer modeling 
software and other support for the 
study, according to Segal. 

In cart machines, everyone has a different 
preference. Inside those machines, the 
clear favorite is Audiopak: The world's 

best selling tape cartridge. 

FOR Only bona fide Audiopak carts are loaded with real 

AL Audiopak tape. That's L how "workhorse" A-2s, 
"stereo" AA-3s and 
"digital-ready" AA-4s 
deliver cansistency, reli-
ability, phase stability 
and unsurpassed audio 
performance— batch 
after batch after batch. 

"Lookalike" carts will never match the genuine original. 
Look for our new Quality Assurance seal and the molded-

in Audiopak logo.. They're your guarantee of 'true blue' 
Audiopak performance. • 

ilaPak The cart the worldalleBRO ADCAST CARTRIDGES 

counts on, cart after P.O. Box 3100Winchester, VA 22601 

cart after cart. Tel: (800) 522-CART or 
(703) 667-8125 

Fax: (703) 667-6379 
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of the arena near the Las Vegas Hilton, will 
be lost to the construction during the 1991 
show. Four meeting rooms, traditionally 
used, also will be under renovation. 
But for the future, attendees will have 

plenty of opportunity to see the fruits of 
the convention center improvements. 
According to Pete Rightmire, chairman 
of NAB's exhibitor advisory committee 
and Midwest marketing and communi-
cations manager, the NAB show already 
has been booked in Las Vegas for the 

. . . the nuisance 
ultimately will allow 
more space in the 
future for what they 
said was an already 
tight show. 

1991, 1992, 1993, 1994 and 1996 shows. 
Under consideration for the 1995 show 
are Las Vegas and Atlanta. 
NAB has first option rights to the cen-

ter for every year through the end of the 
decade, Rightmire said. 
Housing for the 1991 show will be 

more plentiful, he added, because of an 
additional 5000 rooms over past shows 
in the city. This occurred because of the 
show's scheduling on weekdays. While 
it usually runs over a weekend, this year, 
it will run Monday to Thursday. 
Rightmire also passed on the good 

news that labor costs are expected to be 
less in 1991, because of intense compe-
tition for convention business in the city. 
NAB has signed a contract with one firm 
that will provide most of the labor for 
negotiated rates "at less than in the past 
five years;' he said. 

Valley 
Realigns 
Franklin TN Valley International 
President Norman Baker has an-
nounced a realignment of the com-
pany's sales, marketing and de-
velopment departments with two 
promotions. 
Jason Dunaway was named VP 

of product development and mar-
keting, and Jay Nelson was ap-
pointed VP of sales and opera-
tions. 
According to Baker, the promo-

tions were in recognition of excel-
lent work by Dunaway and Nelson 
in developing and evolving new 
manufacturing resources for the 
21-year-old company. 
"We have worked hard to over-

come our previous supply prob-
lems," he said. "It is now time for us 
to aggressively pursue increased 
sales, and we decided the best 
method of achieving our goals was 
through consolidation of manage-
ment responsibilities, thus resulting 
in a more cohesive team exhibiting 
a very coherent outward approach:" 

CRL SPOTLIGHT 
Audio Noise Problems? 

...Your solution is a dynafex® 
noise reduction system. 

dynnfem 

Ever wished for a simple, yet effective way to remove audio noise? 
Our dynafexe system is a unique combination of downward expansion 

and dynamic audio filtering providing up to 30 dB of noise reduction. 
To use, set the threshold that you want dynafexe to start working 
at-then listen to how quiet things get. Plus, because dynafexe is a sin-
gle ended system, it will remove noise from sources that companded 
systems cannot. Thought of some noisy applications? 

We offer two models: Our DX- 1 (mono) is for mic. or line level 

sources, and features extended threshold range. Our DX-2 (stereo/2 
channel) is for line level applications. Find out how much noise 
dynafexe will make you miss. Call or write for more information. Our 
units are also available on a two week trial. 

dynafex• li a registered trademark of Clit. Inc. 
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REVOX OPEN REEL RECORDERS. 
GHER QUALITY. LOWER PRICES. 

THE C270 SERIES This exciting new line of recorders 
provides you with all the traditional Studer Revox 
benefits—mechanical precision, electronic sophistication, 
supreme sound quality and superior support—adding 
up to state-of-the-art analog recording technology. 
The C270 is available in 2, 4 and 8-track versions with 
or without remote/autolocator. 

BEST BUY Compare the "street" price and performance 
of any C270 Series machine with the competition, and 
you'll find there is no competition. The die-cast deck 
plate and head block, the precision mechanics and a 
host of powerful features tell you any C270 Series 
machine will last as long as you need a reel-
to-reel in this emerging era of digital work-
stations. And in the digital future, you'll need 
analog recorders that will sound good—for a 
long time. That's why your last reel-to-reel 
should be a Studer Revox. 

C270 Remote/Autolocator 

TIME CODE • • OR NOT The C270 2-track version 
offers optional center track time code for effortless 
synchronization to picture or sound. The C274 4-track 
and C278 8-track are both equally adaptable to produc-
tion or post. The optional remote/autolocator stores 18 
start/stop addresses and provides full transport and 
channel remote control to fit into any professional 
studio environment. 

LOGGING TOO For station logging applications, 
special super low speed versions of the C274 and C278 
are available with built-in time/date code generator and 

reader with search capabilities, providing up 
to 25 hours of continuous audio on one reel 
of tape. 

Call your Studer Revox Professional Products 
Dealer—or Studer Revox direct—to discuss 
all the details. Or simply call 800-366-4900 
to receive our C270 series color booklet. 

ST'UDER REVOX 

Studer Revox America, Inc. • 1425 Elm Hill Pike • Nashville, TN 37210 • (615) 254-5651 
New York (212) 255-4462 • Los Angeles (818) 780-4234 

Studer Revox Canada Ltd., Toronto (416) 423-2831 
Circle 53 On Reader Service Card 

C 1990 Studer Revox America, Inc. 



12 Radio World November 21, 1990 

Translator Sites and Antennas 
by Howard L. Ens from 

Mount Dora FL "Location is Every-
thing." Those words hang framed on the 
wall of a successful real estate investor's 
private office. The reminder also applies 
to translators. 
Up at the site receive antenna, we sniff 

wave energy radiated by a particular FM 
station. As little as 8 trillionth of a watt 
may be conveyed to the equipment below. 
The signal is processed, first by down-

conversion to 10.7 MHz, routed and am-
plified through discrete bandpass IF 
stages, then up-converted to a different 
FM channel. Control, regulation, power 

amplification and protective circuitry fi-
nally provide RF output to be radiated to-
ward a community or area to be served. 
The output signal is a replica of the in-

put, including all subchannel modulation 
information. If an input signal strength 
varies, the translator provides a stable 
power output. But it cannot strip a signal 
accompanied by noise, or waveform echo-
ing caused by multipath signal reception. 
In short, the translator faithfully processes 
whatever it's handed. 

Tracing defective signals 
If a signal is defective, the problem is 

likely site- or receive antenna-related, 

due to excessive distance from the pri-
mary station, insufficient antenna 
height, design or gain, shadowing by 
terrain profile or multipathing. 
Higher frequency sound waves travel 

in a straighter path than low ones. This 
is all the more true in VHF, where wave 
energy striking a reflective surface 
changes its course, as in billiards. In the 
vertical plane, the earth's curvature limits 
the distance for interception to what is 
termed, in practice, the "radio horizon," 
somewhat longer than the optical hori-
zon. 

Obviously, higher transmit and receive 
antennas lengthens the transmission 

TWO COMPANIES, 
ONE GOAL Our goal: to provide the 

most sophisticated broadcast 
operations possible. You've 
trusted Allied for years, 
because you know that the 
finest broadcast equipment is 
here for you. But equipment 
alone doesn't make a great 
broadcast station. You need 
a qualified, trained staff on 
duty to assure peak perform-
ance. Now, with your call 
to Allied, your station can 
add the most advanced off-
premise control service in 
the world: the National 
Supervisory Network. 

Experienced Operators 
On Duty 

Through a dedicated, Ku-Band satellite 
link, the National Supervisory Network provides 
your facility with FCC legal off-premise control 
continuously-24 hours a day, seven days a week. 
The National Supervisory Network monitors 

and commands your 
transmitter and EBS 
equipment. Logs read-
ings on all technical 
parameters every 30 
minutes. Furnishes 
trend analysis & equip-
ment performance 
reports. Monitors secu-
rity and fire alarm sys-
tems. And, the National 
Supervisory Network 

responds immediately and intelligently 
to all alarms. 

Your staff has the freedom to concentrate on 
programming without the worry of technical logs 

Allied Broadcast Equipment and 
the National Supervisory Network.  

>Ik 

and operations. Or, you 
can lock the doors and go 
out into the community to 
gather news, participate in 
events, and sell advertising. 
You'll know that experi-
enced, trained operators 
are on duty to monitor, 
control, log, anticipate 
trouble, and keep your 
station running at its 

optimum—regardless of format or scheduling. 

To minimize up-front costs, NSN supplies the 
computer and satel-
lite hardware needed 
for the data link as 
part of your low, 
monthly service fee. 

PrivateLink 
Service 

In addition, 
NSN now offers 
PrivateLink for sta-
tion groups. These 
high-speed computer 
interconnections 

between stations help centralize business opera-
tions with easy transfers of files and data including: 
electronic mail, commercial copy, program logs, 
spreadsheets, promotion ideas, sales proposals, 
even CD quality audio spots and NTSC color 
video frames. 

MCP 

HARRIS 

BROADCAST EQUIPMENT 

Consult your Allied representative 
today to learn how one 
call can provide it all. 

1 (800) 622-0022 

NATIONAL OFF-PREMISE CONTROL  

NA770NAL 
SUPERVISORY 

NE7WORIÇ 

Avon, Colorado 

distance. But terrain profile in the sig-
nal's path can block, or shadow, a sig-
nal. An object or mass with certain phys-
ical properties may be located off the di-
rect signal path, and act as a passive 
reflector of wave energy. Thus, a receive 
antenna may "see" more than one sig-
nal ("multipathing"). 

Ways around signal blockage 
As for an unmovable mass blocking a 

signal, increasing antenna height may 
help, but a better site may be needed. 
Where a second signal arrives at an an-
gle of say, 20° or more off the direct path, 
an antenna array having a narrower 
aperture is needed. 
The major lobe width of two 

horizontally-stacked Yagis, electrically in 
phase, is about 50% that of a single Yagi, 
measured at half-power points. 
What if a reflective mass lies behind 

the receive antenna? Use a higher front-
to-back signal ratio antenna, such as a 
log-periodic type. They have a 25 dB ra-
tio, or rear sensitivity 1/18th of the front. 
A technique to deal with a multipath or 
co-channel signal is to mount two iden-
tical receive antennas co-linearly, facing 
the desired signal direction. Spacing of 
the antennas is critical, calculated using 
at-hand conditions. 

LOWPOWER 
LOWDOWN 

Nearly all FM stations use circularly-
polarized radiation, but it is unnecessary 
to use the heavier, more complex CP an-
tenna for receive. Yagi or log periodic an-
tenna arrays are mounted for either ver-
tical or horizontal polarization mode, in 
single or multiple bays, depending on 
gain and directionalization needs. 
Beware of sites near the radio horizon. 

A test site may seem fine at 8 AM, us-
ing only a portable receiver with a pull-
up antenna. At high noon, no signal. 
The next morning, we go back to the 

site and set up a Potomac FIM-71 field 
intensity meter and strip recorder. After 
lunch, we return to inspect the printout. 
We see: At 9 AM, signal field wavy, aver-
age around 80 µVim. At 10 AM, field os-
cillating rapidly between 10 and 30 µV/m, 
sharp spikes, occasional drop-out. At 11 
AM, in and out of noise, short bursts. 
By 12 noon, no signal; ripple and bursts 
of something else. 

Interpretation: Aircraft act as reflectors 
for the desired and other co-channel sig-
nals, adding and subbing the signal, 
causing sharp spikes and drop-outs. 
Declining field average is caused by the 
sun warming upper ionized atmosphere 
layers, which rise higher above earth. 
Dropout, because the signal travels a 

very long path, is reflected back to earth 
far away and is extremely weak from be-
ing fanned out. Tomorrow will be the 
same. 

Topographical concerns 
Another phenomenon is atmospheric 

"ducting" and "coastal effects!' This 
makes for an interesting propagation 
study, but sporadics are deceptive, and 
one must understand this before build-
ing a system at a distant site. 
Regional land topography also deter-

mines practicability in FM translator 
plans. That's why we do feasibility 
studies. Further, it is neither proper nor 
fair to compare translator system perfor-
mances. Every system is different, 

(continued on page 17) 
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Amplifier Specification Primer 
This is the sixth in a 12-part series called 

Amplifier Fundamentals. Northern Vir-
ginia Community College will offer 1.2 CEUs 
(continuing education units) to registered 
students who successfully complete the course 
and an examination mailed at its conclusion. 

Successful completion of the course and the 
final exam will also earn 1.3 professional 
credits toward recertification under the main-
tenance of certification provisions of the SBE 
Certification Program. To register, contact the 
Director of Continuing Education, Annan-
dale Campus, 8333 Little River Turnpike, 
Annandale, VA 22003, or call 703-323-3159. 
The fee for the course is $35. 

by Ed Montgomery 

Part VI of XII 

Annandale VA When you read the 
data sheet on transistors or any other ac-
tive device used for amplification, an 

amplification factor is published. "Al-
pha" designates the current gain of a 
transistor with the base grounded. Cur-
rent gain is the amount of collector cur-
rent changed for a change in the emit-
ter current. This is illustrated in Figure 
1A. 

characteristics can be 
found in the solid state 
basics chapter in the 
ARRL Handbook or in 
chapters five and six of 
Schuler's Electronics 
Principles and Applica-
tions. 
In Figure 3, the am-

plification factor or beta 
can be calculated to be 
44. A change of 25 
microamps on the base 
emitter circuit will cre-
ate a 1.1 milliamp 
change in emitter-
collector current, flow 
or a current change 44 
times greater than the 
change on the base. 

If beta is a specified 
value, then why 
doesn't the amplifier using the transis-
tor amplify the signal the same amount 
beta is? The reason is because the tran-
sistor is only part of the amplifier. 
Figure 3 illustrates typical values for a 

transistor amplifier. These values are not 

considered when the family of curves 
are drawn. The amplification an ampli-
fier can produce is the output signal 

divided by the input 
signal. The output 
must be established 
across R4, the load 
resistor. 
Simply put, a series 

circuit exists which in-
cludes emitter resistor 
R3, Ql, and R4. Thus 
the total voltage drop 
on the load will be 
somewhat less than 
the beta value of the 
transistor. 
Figure 4A illustrates 

the family of curves 
with a load line added. 
In this circuit, 30 volts 
is applied. R3 and R, 
will limit current flow 
to 6 milliamps. A load 
line connects these two 
points. Now the cur-
rent amplification can 

Figure 2. 
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When the transistor is in the common 
emitter configuration, current gain is de-
fined as "beta" and is the change in col-
lector current caused by a change in base 
current. This is illustrated in Figure 113. 
Figure 2 is a family of characteristic 

curves for a transistor in the common 
emitter mode. Since the common emit-
ter configuration is most used, it will be 
the only example used in this install-
ment. Further studies of other transfer 
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be determined. 
If the base bias for the transistor is es-

tablished at 100 microamps and the in-
put signal varies ±25 microamps, the 
collector current change will be 2.15 mil-
liamps, as illustrated. The amplification 
of the circuit is 43 and not the beta value 
of the transistor. 
Amplification can also be calculated as 

shown in Figure 4B, where R, is the 
load resistance, RE is the emitter resistor 

Figure 4A. 
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and I., is the AC resistance of the emit-
ter. Further study of this analysis 
can be found in chap-
ter 6 of Electronics Prin-
ciples and Applications. 
Voltage and power 

gain, and signal-to-
noise ratio, are often 
measured in decibels. 
This measurement 
originated with deter-
mining audio levels in 

termed a volume unit and the "VU" me-
ter established 0 as its optimum operat-
ing point. 
VU meters in broadcast service rarely 

conform to this standard anymore. 
When consoles read 0 on their meter, 
they are often producing an output of +8 
dB over 1 milliwatt. Specifications on au-
dio processing equipment will tell you 
what the output of the equipment actu-
ally is. 
The record level on tape recorders, of-

ten a VU meter, corresponds to the 
strength of the magnetic field placed on 
the tape during recording rather than 
standard line levels. Playback levels on 
tape machines usually have multiple 
outputs to correspond with the desired 
input level of the console. 

o 
Ed Montgomery currently is an electronics 

teacher in the Fairfax County school system. 
He has taught broadcast engineering at 
Northern Virginia Community College and 
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Figure 6 
VU 

This is an illustration of the VU meter face 
with its logarithmic scale measured in decibels 

the early days of electronics. 
The human ear does not hear in a lin-

ear fashion. That is to say, doubling the 
power delivered to an audio amplifier 
will not make it sound twice as loud. To 
experience the doubling of power re-
quires a 3 dB increase. To double current 
or voltage requires an increase of 6 dB. 

The human ear does 
not hear in a linear 
fashion. That is to say, 
doubling the power 
delivered to an audio 
amplifier will not make 
it sound twice as loud. 

Decibels are a measurement using 
common logarithms. Logarithms are a 
way to reduce the size of numbers. For 
example, the log of 10 is 1, the log of 100 
is 2, and the log of 1000 is 3. Today's 
desktop computers and pocket calcula-
tors make working with logarithms easy. 
Decibels are one-tenth of a Bel, a stan-

dard measurement that is a very large 
value. Decibel gain can be calculated as 
illustrated in Figure 5. 
Decibels have been standardized to 

meet specific needs over the years. The 
telephone company established their op-
timum level to be one milliwatt across a 
600 ohm audio line. Originally this was 

vu 

worked as a broadcast engineer for several ra-
dio stations. He can be reached at 
703-971-6881. 
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The Expanded AM Band Blues 
by Steve Crowley 

Washington DC One way to reduce 
interference among AM stations is to 
move a few to the 1605-1705 kHz ex-
panded band. The FCC has proposed 
rules to do this. 

Stations that would be eligible for such 
a move (under the proposal) would con-
form to a model of full time operation, 
in stereo, with 10 kW of daytime and at 
least 1 kW nighttime power. The stations 
must use non-directional antennas, or 
simple directional arrays; 400-800 kilo-
meter separation would be required be-
tween co-channel stations. 

CONSULTANTS 
CORNER 

Like FM and TV, expanded band tech-
nical assignment criteria will be based 
largely on distance separation. Unlike 
FM and TV, there will be some flexibil-
ity in order to accommodate the need for 
more stations near urban areas. 
The model is intended to provide for 

25 to 30 stations per expanded band 
channel. The Commission has deemed 
the preferred expanded band occupants 
to be those stations causing the most 
nighttime interference to other facilities. 
The Commission intends to develop a 

sample allotment plan in response to de-

mand as demonstrated by non-binding 
letters of intent filed by existing AM sta-
tions interested in migrating. Stations fil-
ing letters will be ranked based on the 
amount of service improvement that 
would result if they change frequency. 
The Commission will publish a sam-

ple allotment plan based on these letters; 
the actual plan will be based on actual 
petitions filed after final rules are 
adopted. 

Complex and cumbersome 
A petitioner will be ranked based on 

the amount of service improvement that 
would result by the migration of the sta-
tion. Specifically, the Commission pro-
poses to use the ratio of nighttime inter-
ference caused by a station to the 
amount of nighttime service that station 
provides as the ranking factor. 
To determine interference caused, the 

coverage of each station receiving inter-
ference from the petitioner would be 
evaluated. The petitioner's interference 
would then be excluded from the inter-
ference calculations and the expanded 
coverage areas of the other stations 
would then be recomputed. 

It's a complex and cumbersome proc-
ess that has the effect of favoring the 
migration of those stations providing the 
best coverage today. In its discussion ac-
companying the proposed rules, the 
Commission puts forth the example of 
WOW, Omaha, NE. WOW operates on 

EXCITER TRANSPARENCY. . . 
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"One big reason WERS sounds so good is its Broadcast 
Electronics transmitters (both Main and Auxiliary). But you can't 
hear our transmitters!! That's right, because the B.E. is so trans-
parent, you can only hear what you put into it:" 

Rick Levy, Chief Engineer, INERS, Boston, MA. 

With specs like 90dB SIN and .005°h 
THD it is easy to see why the B.E. FX-50 
should be your next exciter. 

Let the exciter experts at Northeast 
Broadcast explain how you can have 
transparent, CD quality audio on your 
station. 

NORTHEAST BROADCAST LAB, INC. 

Main Office 
P.O. Box 1179 

S. Glens Falls, NY 12803 

Tel: 518-793-2181 

FAX: 518-793-7423 

Serving the Broadcast Industry Since 1%1 -----

Mid-Atlantic 

P.O. Box 565 

Southhampton, PA 18966 

Tel: 215-322-22V 

FAX: 215-953-0523 

New England 
P.O. Box 406 

Auburn, NH 03032 

Tel: 603-483-1002 

FAX: 603-483-2352 

Southwest 
RO. Box 867717 

Plano, TX 75086 

Tel: 214-612-2053 

FAX: 214-612-2145 

590 kHz with 5 kW using a non-
directional antenna. It now contributes 
to the nighttime interference level of 
many stations, as do most stations that 
have been on the air since the beginning 
of radio. 

Yes, if WOW moves to the expanded 
band, those stations will receive less in-
terference. But what happens overall? 

No real gains 
The existing WOW nighttime 

normally-protected 2.5 mV/m contour 
encompasses 5Z918 square kilometers. If 

A way around this 
problem is to assign 
stations based solely 
on the protection of 
service contours. 

WOW were to move to 1650 kHz, its 
coverage, assuming the Commission's 
proposed 2 mV/m protected contour (op-
timistic, as discussed below) with 1 kW 
power, would be 5731 square 
kilometers—a loss of 52,187 square 
kilometers, or 90% of WOW's present 
nighttime service area. 
Other stations on 590 kHz now serve 

a total land area of 106,659 square 
kilometers at night. With the move of 
WOW from 590 kHz, the reduction in 
interference from WOW would increase 
the total service area of these stations 
to 122,790 square kilometers for an in-
crease of 16,131 square kilometers— 
several times less than the area lost 
by WOW. 

(This discussion ignores the hit WOW 
would take during the day; because of 
the poor propagation characteristics of 
the expanded band, over 200 kW would 
be required for WOW to have equivalent 
590 kHz coverage.) 

An alternate migration criteria should 
be adopted. Those stations receiving, not 
causing, nighttime interference should 
be encouraged to migrate to the ex-
panded band. 

High ratio preference 
One method would be to ratio the land 

area within the normally protected con-
tour to the land area of existing night-
time interference-free coverage. The sta-
tions with the highest ratios would re-
ceive the preference. Under this plan, a 
station like WOW would have unity ra-
tio since its normally protected contour 
and interference-free contour are the 
same. 
Though the FCC intends to protect the 

2 mV/m contour at night in the expanded 
band, coverage won't be that good. It can 
be shown that interference levels in the 
expanded band will be relatively high 
using the Commission's allocation 
plan—the interference free contour 
would be as high as 17 mV/m for some 
stations in the most densely populated 
areas of the country. 
The percentage of night coverage will 

be far less than the 15% goal the FCC has 
for the present band. Expanded band 
stations would be similar to today's Class 
IV stations, with high night interference 
and very small service areas. 
Why would interference be so great? 

Because of the plan to have evenly 
spaced stations using non-directional or 
simple directional antennas: everyone 
interferes with everyone else. 
A way around this problem is to assign 

stations based solely on the protection 
of service contours. It means using more 
complex directional arrays than envi-
sioned by the Commission, but today 
there are more sophisticated methods of 
designing and monitoring directional an-
tenna systems. This would be a pro-
service approach resulting in better AM 
for the public. 

Steve Crowley is a registered professional 
engineer with the consulting firm of du Treil, 
Lundin & Rackley, Inc., 1019 19th Street, 
NW, Suite 300, Washington, DC 20036. He 
can be reached at 202-223-6700 or by FAX 
at 202-466-2042. 

Rebuilt Power Tubes 

Econco 
Approximately 

One Half The Cost Of New 
3,000 Hour Unconditional Guarantee 

Some Of The Tubes We Rebuild 

3CX2500F3 

3CX3000F7 

4CX10000D 

5762 / 7024 

3CX3000A1 

4CX5000A 

4CX15000A 

Call For Our Price List 

Econco 
1318 Commerce Avenue 

Woodland, CA 95695 USA 

Telephone: 916-662-7553 

Fax: 916-666-7760 Telex: 176756 
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A CLASSIC SERIES A 

Our most economical series features the same quality materials and construction 
techniques found throughout all of our Elegant Studio Furniture systems. 

Features are a generous 4" oak edgeband around the outside perimeter of the counters, a 
wire management area formed by the edgeband, modesty panels around the perimeter, 
high impact laminate on all counter surfaces, oak trim on all exposed vertical edges, 
leveling feet and wire passes to the returns. 

FLOOR PLAN 

96" 

CTR-C 

SWR-C 

SCS-C 

MWT-C 

IT 

\ CTR-C 

H— 26" —I 

SYSTEM COMPONENTS 

MWT-C - MAIN WORK TABLE - This counter 

provides a wire management area formed by 4" 

oak trim around the counter level. There are 

modesty panels around the outside perimeter. 

The counter can be expanded to accommodate 

larger consoles. 
STANDARD DIMENSIONS: 30"D x 96"W x 30"H 

CTR-C - CORNER TOWER RACK - This square 

rack component sits on top of the MWT and 

positions equipment, such as cart machines, at a 

20 degree angle to the operator. The height can 

be expanded as needed. 

STANDARD DIMENSIONS: 21"D x 21"W x 14"H 

SCS-C - SLIDING COPY STAND - This is a copy 

holder that features a stick on note surface. 

LWR-C 

26" 

30" 

60" 

LWR-C - LONG WORK RETURN - Provides 

additional work surface for computers, keyboards, 

guest positions, etc. There is oak trim around the 
counter level and 1" thick oak trimmed legs. 

STANDARD DIMENSIONS: 26"D x 60"W x 30"H 

SWR-C - SHORT WORK RETURN - Provides 

additional work surface for computers, keyboards, 

guest positions, etc. There is oak trim around the 

counter level and 1" thick oak trimmed legs. 

STANDARD DIMENSIONS: 26"D x 30"W x 30"H 

ALL DIMENSIONS GIVEN ARE STANDARD. 

CUSTOMIZATION OF ANY COMPONENT IS 

AVAILABLE. 

ERGONOMIC ELEGANCE... 

MURPHY  
STUDIO FURNITURE 

EXPLODED VIEW 

Murphy Studio Furniture is a unique blend of ergonomics and aesthetics. Our four lines of 
Elegant Studio Furniture are designed to meet the exact needs of your studio environment. 

A ELITE SERIES A 

Our top of the line system features modular flexibility with the essence of a custom fit. 
Engineered into the design are numerous access panels, a curved bumper base for durability, a 
passive ventilation system, a wire management system, single level construction and total 
mod ularity. 

A PREMIER SERIES A 

This beautiful furniture system offers flexibility of layout, has a flat bumper base, numerous 
access panels, a passive ventilation system, a wire management system, and hi-level 
construction. 

A DUB/EDIT STATION • 

This electronic desk system offers a recessed wire management area and flexibility of layout. 
Built to order, this desk can be used for a dub, edit, CAD, or computer station. 

Our concept is "Modular flexibility with a custom quality fit." Attention to every detail is the 
key factor that makes Murphy Studio Furniture an exceptional value. 

A 4153 N. BONITA STREET A SPRING VALLEY, CA 91977 A TEL (619) 698-4658 FAX (619) 698-1268 A 
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Ridding Computers 
Of Logical Clutter 
by Barry Mishkind 

Tucson AZ One of the facts of life 
when using computers intensively is 
that over time, computer hard drives can 
get very cluttered with fragmented files. 
Clutter is probably the number one 
enemy of efficiency. 

Clutter in your office are those piles of 
papers spread all over your desk, hid-
ing that important paper for which 
you've been searching. In the shop, clut-
ter is that which accumulates on the 
workbench, preventing you from find-
ing that missing connector. 

IM:BOARD 
CONNECTION 
Clutter in your computer comes in two 

"flavors:" Physical clutter and what you 
might call "logical" clutter. 

Understanding the difference 
Physical clutter is the proliferation of 

files on your computer disk that makes 
it impossible to find the letter you wrote 
last month. 
"Logical" clutter on the other hand, 

has nothing to do with Mr. Spock. 
Rather, we're referring to the situation 
where the hard disk is filled with frag-
mented files, since DOS generally writes 
to the first available location. Longer files 
can be split to fill as many as 25 "holes" 
on the hard disk with the computer 
keeping track of the parts. 
Why should you care about this? If the 

computer knows where everything is, 
isn't that enough? 
Not really. There are two main reasons 

for attention to "logical" clutter. First, 
you pay a real speed penalty as your 
disk becomes more and more frag-
mented. Instead of loading the file 
directly into the computer's memory, the 
disk head has to move around to grab 
each part of the file, and that takes time. 
Running backups also slows down as 

the unnecessary head movement adds 
to the time taken for this essential task. 
At worst, it could discourage an em-
ployee from making a backup that could 
save critical information in case of a pro-
gram or disk crash. 

Secondly, and sometimes more impor-
tantly, fragmentation can prevent recov-
ery of lost data in the event of a prob-
lem while running a program. 

Corruption of FAT 
This is not as far-fetched as you might 

think. In one situation, not too long ago, 
a word processor handling an 80,000 byte 
mailing list somehow merged it into a 25 
byte file. This can happen if the file al-
location table (FAT) gets corrupted by er-
ror or glitch from a power surge. 
To make the story short, because the 

hard drive had not been defragmented, 
the mailing list was spread all over the 
disk. And while there are programs that 
can help recover data (we'll look at some 
of them later), this case took several 
hours of frustrating work to reassemble 
the data. 

If the disk had been defragmented 

with the file all in one contiguous block, 
the recovery could have been accom-
plished in a couple of minutes. 

The solution 
OK, OK, you say. What should I do? 
As we recommended last time, regu-

larly running a defragmentation pro-
gram is really good preventive main-
tenance that always pays off. Even if 
there is no crack, the speed benefit re-
mains. 
As with many disk utilities there are 

a number of choices and price levels, 
ranging from complete packages down 
to shareware products. In fact, if you al-
ready own Norton UtilitiesTM or PC 
ToolsTm, for instance, you already have 
a defragger as part of the package. 
But there are other options: VoptTM 

from Golden Bow is one utility designed 
specifically to provide speedy defrag-
ging. And your local BBS may feature 
shareware defrag,gers like SST. (Please 
remember that shareware is not "free"; 
you are expected to pay for it if you use 
it.) 
While there is not enough room for us 

to review all the possible choices here, 
let me share with you some of my im-
pressions of the programs I have used 
myself. 
Norton Speed DiskTm is included in 

the Norton Utilities (Version 5.0 has just 
been released a few months ago as an 
upgrade). It's an excellent defragger, al-
though it has had a reputation of taking 
a long time to do its job. 

Usually, I could count on 30 minutes 
or so of watching the computer swap 
and compress files. When finished, 
Speed Disk had put all the files in order, 
and packed the disk well. 
After using Speed Disk, the system 

(continued on page 21) 
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DETAILED FM INTERFERENCE 
STUDY AND 3 ARC SECOND 

(DMA) TERRAIN DATA 

• Invaluable For Short-Spaced FM Stations 

• Determines Interference Received 
And Generated 

• Directional Antennas Considered 

• Examines 360 Radials Using 3-Sec or 
30-Sec Terrain Data 

• Retrieves All Potential Interfering 
Facilities 

• Compares Protected Contours of 
Proposed and Conflicting Facilities 

• Computes Allowed ERP & Signal Strength 
For Each Radial Azimuth 

For further information, please call the Sales 
Department at (800) 368-5754 or 
(301)652-8822 in theWashington, DC area. 

datawcple 
A Service of cmr, Inc. 

P.O. Box 30730, Bethesda, Maryland 20814 

FAX ( 301) 656-5341 

(301) 652-8822 (800) 368-5754 

WE'VE MADE 
DEAD AIR 
A DEAD ISSUE. 

There are worse things in radio than 
dead air But not many 

And if your CD players aren't built to 
resist tracking errors, you could find yourself 
listening to some very embarrassing silence. 

Not with the new CD-701 from 
Tascam. Its unique disc clamping system is 
a technological triumph that virtually elimi-
nates disc vibration. So you never hear the 
awful hush that means a tracking error has 
occurred. 

What you do hear is the finest sound-
ing CD unit you can buy, with the same 
proprietary "ZD Circuitry" praised by two of 
Japan's top audio magazines* for eliminating 
low-level digital distortion. 

Then there's the optional RC-701 
Remote Control with Auto Cue so you can 
cue to the music instead of the track (for 
even less dead air). Or you can add the Ram 
Buffer for true, instantaneous startup. 

And with four times oversampling and 
16-bit D/A converters in an extra-rugged 
chassis, the CD-701 is superbly designed for 
the broadcast environment. 

Can a CD player really deliver this kind 
of performance, track after track, disc after 
disc? Only if ft's a Tascam. 

Contact us or visit your Tascam dealer 
for more information about the CD-701. And 
take the sounds of silence off your playlist. 

TASCAM 

Urror 

9,0o. .1•01, 

CI a a 

CD-701 

C)1989 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303 
*Rea Technology Component Grand Pnx 88, CD DresIon, Stereo Saud Component of the Year (1988) & Best Buy (1988) 
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Hurdle Your Mental Barriers 
by John Cummuta 

Downers Grove IL Most of the arti-
cles in this column deal with manage-
ment, but every now and then I like to 
examine an issue that is individual and 
personal—something that each reader 
can use for his or her own self-
assessment and development. That's 
what I use them for and it helps. The 
ideas I offer this month could revolu-
tionize your life. 

.1 g 

MANAGER 
There have been many limits that have 

bridled man's progress through the cen-
turies: the "edge of the flat world;' the 
sound barrier, the four-minute mile, and 
a host of others. What they all had in 
common is they only existed in people's 
minds. Yet to that extent they were real, 
because those people lived their lives as 
if these barriers were fact. 
Another thing these limits had in com-

mon was that as soon as each of them 
were proven false they were broken 
repeatedly, until it was nearly forgotten 
that they ever existed. 
These historical perspectives on men-

tal barriers are important to you and me 
for two reasons: They show that we have 
the ability to break through any road-

blocks that exist only in our minds, and 
they show that once we've broken 
through a barrier we can do so continu-
ally and more dramatically. 

Taking responsibility 
However, there is a back side to this 

truth. That is the fact that you are sin-
gularly responsible for the existence of 
your barriers. They cannot be blamed on 
the world, society, your parents, your 
neighborhood, or "Them." 
Certainly it's true that you may have 

grown up in a stifling environment, but 
you still have the unrestricted choice to 
let that baggage forever limit you or not. 
You choose to accept your barriers, and 
the more you accept them, the more real 
they seem. 
Columbus chose not to accept the flat-

world barrier, therefore it was not real to 
him. While it seemed absolutely real to 
those who did believe in the barrier, 
their beliefs did not make his ships fall 
into the abyss. He could not change the 
criticisms and disbelief that existed out-
side himself, but he could control how 
it affected him. 
Neuropsychologists call this concept 

"framing." They say that you can choose 
to frame outside circumstances as either 
good or bad, and they become what you 
choose. Columbus chose to frame the 
question of the world's shape according 
to his beliefs, and he was therefore free 
to function based on reality as he per-

ceived it. 
You and I have that same choice. We 

cannot always control what goes on out-
side ourselves but we can control what 
goes on inside ourselves. We can accept 
the world's (and our own) limits on our-
selves, or we can make different choices. 

Make better choices today 
Do you feel you're too fat, too tired, too 

far behind technology in your profes-
sion, in too small a market, under-
appreciated, under-paid, under-utilized? 
Start choosing to change those mental 
barriers. That's right, mental barriers. 

If you believe that you're too old to 
ever have a chance at being a big-market 
VP of engineering, that barrier exists only 
in your mind. Just ask yourself if it might 
be possible for any engineer your age, 
anywhere in the country, to properly 
prepare and position himself or herself 
to be accepted for a big-market position. 
If you have to admit that it is theoreti-
cally possible, then it is possible for you. 
You're just presently laboring under 

apprehensions that you have chosen to 
accept for yourself. You simply have to 
make better choices. 
You see, right now—where you are, how 

you are—is the sum total of the choices 
you have made up to now. If you had 
made different choices, you would be in 
a different reality now. If you make 
different choices starting now, you will 
be in the reality of your choosing in the 

future. 
Make no mistake about it, there are 

costs in making new choices, but the 
benefits always outweigh the costs when 
better choices are made. 

For example, if you choose to make the 
effort to eat better and exercise more, 
those are the costs. The benefits are bet-
ter health, better self-image and in-
creased attractiveness. Don't those 
sound like benefits worth the cost? 

Choosing goes both ways 
What a wonderful power it is to be 

able to choose the course and quality of 
your life; and, it can be used to both in-
crease the positive elements and reduce 
the negative elements of your reality. 
What I mean by that is that you can 

choose to add specific, positive facets to 
your life, and you can choose to elimi-
nate specific, negative facets. 
For example, let's say that you consider 

yourself shy and unable to talk effec-
tively in front of groups. Yet you know 
that research has shown the ability to 
make group presentations to be a key 
element in achieving professional suc-
cess. You can choose to join Toast-
masters, attend Dale Carnegie courses, 
or register for courses offered at your lo-
cal community college, to acquire the 
skills necessary to be an effective public 
speaker. 
There is no such thing as a person 

born doomed to never be able to speak 
to crowds. You can choose to take the 
steps necessary to eliminate that mental 
barrier, and to acquire the positive abil-
ity to do what you could not do before. 

(continued on next page) 

COMPLETE YOUR DEFINITION OF "CLASS A," 
CALL CONTINENTAL ELECTRONICS 

500/1000W 

..... 

Vreg 
111 

3.8 kW 

5 kW 

Continental Electronics is here to assist you with your new definition of 
"Class A." You can increase power, increase revenue base, and expand 
your listening audience by upgrading your transmitting facility. 

Continental has engineered four transmitters to meet your needs. The 
500/1000 Watt transmitter is single phase and is only 42 inches tall. This 
transmitter and the 3.8 kW are totally solid-state and designed for high 
efficiency and reliability. 

The 2.5 kW and the 5 kW transmitters are single tube transmitters. All 
Continental FM transmitters include an internal harmonic filter and the 
Ultimate 802A Exciter. 

For service after the sale, call the Continental 24-hour tech line. At 
Continental, service is an attitude, not a department. 

So, call your Continental Sales Manager to get the complete definition 
of "Class A." 

continental electronics corp.   
P.O. Box 270879 Dallas, Texas 75227 
Telephone: 214-381-7161 Fax: 214-381-4949 Telex: 73398 
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Translator Sites and 
Antenna Hardware 
(continued from page 12) 
designed for its particular service. 
Western states use natural terrain ele-

vation sites, so reliable signal paths can 
be tremendous. But flat land, such as 
Florida's, limits site distances to 60-70 
miles, based on a 100 kW, 500' HAAT an-
tenna primary station and a 100' foot 
translator receive antenna. 
In site testing, be sure the primary sig-

nal is stable. If variations are due to air-
craft, not atmospheric reflections, the 
system's AGC will act on it. Even a sig-
nal field as 20 dBu (10 µV/m) is useful, 
if reliable. When intercepted using a 
Scala CA5-150 Yagi antenna (9.0 dBd 
gain), and conveyed by 100 feet of An-
drew 1/2" LDF4-50A Heliax line, we de-
liver 26 IN to the translator input, a mar-
gin over the required 15-20 µV. 

Site suitability 
Site decisions include another con-

sideration: suitability for signal transmis-
sion. Will the service area be effectively 
illuminated? The answer is easier. 
Imagine you're perched at the trans-

mit antenna. If the area is seen, good. 

The best sites are elevated above the cen-
ter of population density. We may use a 
simple, two bay, circularly-polarized 
omni-directional antenna array. 

If the site area is surrounded with 
many close-in listeners, we may use a lit-
tle downward electrical beam tilt, so as 
not to overshoot the signal—the 
"umbrella-effect!' A peripheral site 
would likely use a directional array, two 
or four bays of circularly-polarized Yagi 
arrays. 

If necessary, skew the mounting to 
broaden coverage pattern. The idea is, 
don't radiate energy in useless direc-
tions. Discretely, electrically focus the 
radiation in the vertical and polar planes, 
toward the target area. Such design en-
hances intended coverage, and 
minimizes interference to other services. 

u. . 
Howard L. Enstrom is a broadcast consul-

tant. He has owned and managed an AM sta-
tion, and is president of FM Technology As-
sociates, Inc., specializing in engineering de-
sign and sale of FM translator equipment. He 
can be reached at 904-383-3682, or by FAX: 
904-3834077. 

Removing Mental Limits 
(continued from previous page) 
It only waits for your decision. 
Conversely, let's say that you are car-

rying a grudge against someone. Unless 
you've been living under a rock you've 
undoubtedly heard that carrying a 
grudge hurts the grudge carrier far more 
than it does the person against whom 
the grudge is held. 
So carrying that grudge is hampering 

your personal mental freedom, and 
could well be manifesting in many other 
negative symptoms in your life. Indeed, 
severe diseases have been traced to the 
poison of hatred and anger. 
But you can choose to throw that 

grudge away. It's not doing you any 
good—why keep it? But the reality is 
that, right now, you are choosing not to 
forgive. You are choosing to wallow in 
the negative feelings, and it is damaging 
you far more than the other person. Let 
it go. It's your decision. 
These truths can be applied to any posi-

tive or negative aspects of our lives. Want 
to quit your job and become an en-
trepreneur? Only mental barriers (proba-
bly untrue) are holding you back. Want to 
lose some weight, or even become a mara-
thon runner? Only mental barriers are 
holding you back. Don't think you have 
enough time? If I offered you $100,000 to 
train for and run in just one marathon 

Kbort 
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think you could find the time? 
See, it's choices. We have the authority 

to choose, within reason, the character 
and quality of our lives. That's far too 
wonderful a right to ignore. All that's left 
now is to choose which limit you'll re-
move from your life first. 

John Cummuta is president of Advanced 
Marketing Concepts, Inc., a broadcast 
management and marketing consulting firm, 
and a regular RW columnist. He can be 
reached at 708-969-4400. 
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DIAL UP 
REMOTE CONTROL 

* Up to 64 Channels of Status, 
Control 8( Metering 

* User Programmable Dial Out 
Tolerance or Status Alarms on 
Six Channels 

* FCC Legal 

* One Year Warranty 

* User Friendly 

* COMPLETE 8 CHANNEL SYSTEM 
STARTS AT LESS THAN $1,400! 

Call Your HE Sales Engineer Today! 

A.E4 HALL  
Electronics 

(804) 974-6466 
1305-F Seminole Trail 

Charlottesville, VA 22901 

Two Ways To 

Hot Rod 

A Microphone 

1 

What extreme measures are you taking to get your microphones 
to perform correctly...racks of equipment...? stacks of black boxes...? 
Not necessary...Valley International's Model 400 Mic Processor 
combines all the essential components to supercharge your mics, in 
a convenient, single rack space unit that's well known throughout the 
industry for great performance. 

Under the hood there's a high quality, low noise mic preamp to 
maintain the cleanest signal possible. This is followed by a three 
band EQ to tailor tone settings. Next is a compressor section for 
increasing apparent loudness which includes an interactive expander 
to eliminate noise in quiet passages. Lastly, there's a de-esser with 
normal or heavy settings plus a gain control to optimize output 
levels. 

Maximum horsepower from your mics, without the hassles ofjury 
rigging, at a sticker price you'll love...the Valley 400 from BSW. 

113Slitt 
BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 
BSW • 7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114 
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Look Out For...0ops! 
Dear 
Ah, that holiday time o' year 

again . here's hoping it brings health, 
happiness and continued success for 

—The Industry Source for 
Manufacturer, Supplier, 
NAB and FCC Phone List-
ings, as well as Product 
Information, Company 
Profiles, Buyers Guide 
Reprints, RW's 1989 
Editorial Index, Reference 
Material, and More 

everybody back there in Falls Church 
(and naturally to everybody reading 
this). Happy Thanksgiving to all. 
This year I've got something to be es-

pecially thankful for: I still have sight in 
my right eye, following a stupid accident 
that was so insignificant it was nearly in-
visible. A few nights back I was putting 
in a little "Oh-Tee" to get a project in un-
der the wire. A couple of hours in, I took 
a break to clean the heads and guides on 
my trusty 5050Bs. 
When I dunked a swab into some 

isopropyl and flicked the excess off, a big 
drop hit me square in the eye. Nobody 
heard me yell when the sting kicked in 
and nobody would have come that late 
at night anyway. Add to that the realiza-
tion that certain kinds of alcohol love to 
absorb water, and the potential for dis-
aster was quite severe. 
I don't care how silly it looked sitting 

under the station cooler flushing my eye 
with Danbury's finest bottled H20—I 
don't look good in eyepatches. And was 
determined not to wear one. That kind 
of Pirate Radio I can do without. 

Later, while packing a compress over 
my 90-proof optic, I began to think about 
the reaction some readers of my notes to 
'ou would have ... 
"What is it with this guy? He almost 

goes blind from a Q-Tip, he can't figure 
out a sequencer (RW 25 July '90). He 
watches bats all night long ... How'd he 
ever get a job?" 
My credentials notwithstanding (and 

leave my bat alone), it was an accident. 
A damned stupid accident that should 
not have happened, but did. My con-
cern isn't what those folks think of my 
incident, but what kind of exploding ci-
gars are waiting for them at their own 
stations. 
How about that old bulk eraser that's 

"starting to smell funny"? The tell-tale 
aroma of a Cajun-cooked fluorescent bal-
last? The outlet that feels "a bit warm"? 
How about a corner of carpet frazzled 

enough to catch the Traffic Manager's 
high heel? That's the very last person 
you want hurt; ever Flo traffic when she's 
out? I'd rather unicycle a tightrope over 
a tankful of hungry AEs 
Check out that tangle of cables put un-

der the console by the last engineer, es-
pecially the random lengths of zip-cord 
tacked up as "AC Supply Lines." 
Great ... even older tube consoles with 

Sidestepping 
electronics, even 
mechanical thingies 
need a check now 
and again. 

the power supply mounted remotely— 
how well protected is the B+ line com-
ing in? 
Sidestepping electronics, even 

mechanical thingies need a check now 
and again. How well is that speaker 
mounted? We had one monitor which 
came down a few years back, hit a turn-
table, splintered a Micro-Trak tonearm 
and almost did a Mr. Bill on KC Palmer's 
head, mid-show. 
What I'm trying to say is, where my in-

cident was one-of-them-things, all of 
these other potential nightmares are 
preventable. They're visible. Hopefully, 
so are the extinguishers at everybody's 
stations. Are they charged? Does every-
body know how to use them? 

Is there anything in the First Aid box? 
Who knows CPR (we read the PSAs of-
ten enough)? Are emergency numbers 

posted or entered in the speed-dialer? 
Are the wet-cell batteries in the emer-
gency hall lights up to speed? 
I won't even address what to do during 

a fire involving PCBs. Everybody's fire 
department should know and enough 
should already be on file at the station. 
Despite care and good intentions, 

some things are always "just gonna hap-
pen," no matter what. The overnight guy 
will find new and creative ways to start 
microwave popcorn fires, squirrels will 
always jump across to the wrong wire on 
the phone pole and knock a station off 
the air. And somewhere, somehow, a 
guy with a new razor blade will slip and 
get cut. If he's lucky he'll only have a 
scar; I understand tendon repair is quite 
difficult, as a severed tendon snaps away 
like a vacuum cleaner cord. 
My ex is a fine example of what I'm 

saying. She's a technology teacher (what 
we once called "shop"), stands 5'2" and 
owns several frighteningly large wood-
working machines big enough to scare 
away seasoned lumberjacks. She's 
worked this gear half her life and still has 
ten fingers, two eyes and good hearing. 
Careful, meticulous and safe, she's in-
stilled me with an appreciation of how 
important industrial safety is and how 
it can apply to the radio station. 
Does this mean I'm advocating eye-

wash stations every fifty feet for some-
body who'll make the same bozo move 
I did? No. But what harm could a little 
safety tweak-up do? In many parts of the 
country it's getting too cold to do much 
outdoor work, so maybe now's a good 
time to see what's got to be done inside. 
Maybe it's like Chicken Little scream-

ing about the sky falling, but whether it 
comes as a toxic splash in the eye or a 
3000 volt surge blue-flashing through the 
chest, one's perspective can be turned 
around in one second. 
The word "Thanksgiving" has two 

"i's" ... thank God so do I. 
Talk to you 'round Christmas, 

—Al 

Al Peterson is earning his merit badge in 
Advanced Studio Safety Practices. Contact 
him do RW. 

A Memo to CB About Audio Switchers 
Anyone who has 

researched the routing 
switcher market has uncov-
ered "The Problem": Audio 
switchers are small or they are 
large, but they aren't mid-size. 
And even when they are small, 
the price is still large-to cover 
the upgrade path that's always 
built in. 

360 Systems has a solution. 
We invite you to compare our 
new AM-16 Series with any-
thing else on the market. Here 
are just a few of our features: 

• Balanced inputs and outputs 
• Mono, stereo or multi-level 
• Expandable matrix 

• Gain adjustment on each 
input 
• Non-volatile program 
storage 
• Multi-station remote control 
via EIA-422/485 or MIDI 
• Redundant power supply 
• Large, clean LED displays 
• Exceptional audio 
performance 

360 Systems' new audio 
switchers start at only $1495 
for a 16 x 16 matrix. And that 
includes everything. Call us for 
complete information on the 
industry's new price perfor-
mance leader. 

18740 Oxnard Street, Tarzana, CA 91356 
Phone (818) 342-3127 • Fax (818) 342-4372 
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If Your Only Excuse For Not Buying 

An ITC Cart Machine Has Been Money, 

You Just Ran Out Of Excuses. 

Introducing 

the Series 1 cart 

machine from 

ITC. As the world's 

leading cart 

machine manufac-

turer, we under-

stand how to make 

a superior cart machine. And the new 

Series 1 cart machine is superior. 

Equally as important, we realize 

each station has a different need and 

a different budget. That's why we 

designed the new Series 1 with all the 

features you need at a 

realistic price. 

Pound the 

buttons. Flip 

the switches, 

jam a cart in 

and yank it out a few 

hundred thousand 

times. We've built 

the new Series 1 

to take anything 

you can dish out, 

24 hours a day, 

365 days a year. 

So before you 

mortgage your program director 

or settle for something of less value 

than ITC, check out the new Series 1 

today. 

You won't need an excuse to 

buy one. 

For more information contact ITC at 
(800) 447-0414; from Illinois call collect 
(309) 828-1381. To order, call one of ITC's 
authorized distributors: 

Allied Broadcast Equipment 
Audio Broadcast Group, Inc. 
Broadcast Services Company 
Broadcast Supply West 
In Canada, contact 
Maruno Electronics, Ltd., at 
(416) 255-9108 
Outside the U.S. and Canada, 
contact your local ITC distributor. 

(800) 622-0022 
(800) 999-9281 
(800) 525-1037 
(800) 426-8434 

International Tapetronics Corporation ...The World Leader in Cartridge Machines 
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De-icers: Curing the Big Chill 
by Thomas Vernon 

Harrisburg PA Winter is bearing 
down on us quickly here in central Penn-
sylvania, and one of the often over-
looked items on the autumn checklist at 
many stations is antenna de-icers. Their 
failure in cold weather can mean VSWR 
shutdowns. If de-icers remain on in 
warmer weather they can burn out. 

MATIOAT 
SKETCHES 

In either event, unscheduled winter 
tower work can be very costly. This 
month we'll look at de-icer installation 
and maintenance. I'll also describe a sim-
ple but reliable de-icer control system. 

Design and installation 
Typically, de-icers are installed along 

with the FM antenna. Usually they con-
sist of a resistive element inserted in the 
radiating arms of the antenna, although 
other schemes are occasionally used. 
While the antenna manufacturer will 

supply pigtails, junction boxes, shielded 
interbay power cable and fittings for the 
tower, the user must supply power to the 

center of large arrays, or to the bottom 
of smaller antennas. There's usually 
plenty of work for the engineer in plan-
ning the installation and sometimes 
fabricating a control device for transmit-
ter shack. 
The manufacturer's blueprints and 

notes are the final word on de-icer instal-
lation, but a few generic comments are 
in order. Be sure that the tower crew is 
experienced with de-icer installation, 
and has experience with the brand of an-
tenna you're installing. 

Making a list, checking it twice 
Make a checklist ut the necessary sup-

plies you'll need before the antenna goes 
up. Some possible items would include 
enough outdoor Romex to run from the 
transmitter building to the antenna, and 
12" black cable ties to secure the Romex. 
Usually the blueprints or notes will have 
a chart showing required wire size by 
length of the run and number of antenna 
bays. 
You may also have to supply outdoor 

junction boxes and a length of conduit 
to shield the Romer in the radiating area 
of the antenna. Failure to do this could 
result in arcing from the antenna to the 
cable during rainy weather. 
De-icers are usually controlled by a 

AMPLIFIERS AND CONTROL PREAMPLIFIERS 

DEDICATED TO THE BROADCAST AND VIDEO 

PRODUCTION INDUSTRIES 

Bryston BP 5 preamplifier 

Bryston roaches the broadcast and video production industry requirements for high 

quality, musically accurate, and reliable power amplifiers and control preamplifiers 

with the same integrity and commitment to excellence that has earned Bryston its 

leading position in the Canadian power amplifier industry for the past 15 years. 

Whether your requirements are for, 50 watts, 800 watts or anything in between 

Bryston amplifiers can satisfy your every power need. Standard features include such 

things as dual power supplies, completely independent stereo channels, balanced XLR 

connectors, clipping indicators, gain controls, rack mounting, and bridgeable 

switching. 

Bryston 28-LP power amplifier. 
Other models include Bryston 38, 48 and 6B with output 
range from 50 to 800 watts. 

When a highly versatile and reliable control preamplifier is needed, then the Bryston 

BP-1, BP-4 or BP-5 provides all the flexibility required by the professional broadcast 

and video production industries. Features include such things as balanced XLR 

connector, cartridge load adjustment, high overlaod threshold, I space rack mount and 

fully discrete gain blocks. For further information contact: 

Bryston Marketing Ltd. 
Tel:(416) 746-0300 Fax: (416) 746-0308 
Brystonverrnont Ltd. Tel: 1-800-673-7899 

FULL TWENTY YEAR 

WARRANTY 

thermostat. This can be something as 
simple as a device with contacts that 
close below a certain temperature. 
Low power devices may be controlled 

directly by the thermostat, while high 
wattage installations require solenoid 
control. If your de-icers are controlled by 
a solenoid, plan on enough outdoor ca-
ble to run from the an-
tenna, where the ther-
mostat should be lo-
cated, to the transmit-
ter building. 
Thermostat installa-

tions at the base of the 
tower or on rooftops 
don't usually reflect the 
weather conditions 
several hundred feet in 
the air, and will result 
in improper de-icer 
operation. 
The AC power feed 

for de-icers should be 
fed from a dedicated 
circuit breaker of the 
appropriate capacity. 
De-icers on the same circuit with other 
equipment can be a problem when they 
need to be serviced at a later date. 
When planning the installation, don't 

forget that the power and control lines 
to the de-icers can be a source for light-
ning surges to get into the building. Use 
cable ties to fabricate 12" inductive loops 
in both these lines at the tower base. It 

might also be wise to route the lines 
through a weatherproof box with surge 
protectors as well. 
As part of the antenna checkout, turn 

on the de-icers and have the tower crev. 
verify that all the bays are getting warm. 
Also use a clamp-on ammeter and meas-
ure the de-icer current in the transmit-
ter building. Knowing the current drawn 
by each bay, and adding the resistance 
for the wire run up the tower, you 
should get a reading close to theoretical. 
Write this number down for future refer-

Figure 1. 

AC from 
dedicated 

circuit 
breaker 

sampling voltage 

for deicer cur ent 

remote current 
sensing device 

Elapsed time 
meter 

AC to 
deicers 

from 
thermostat 

An easily constructed control box for antenna deicers. Elapsed 
time meter helps plan maintenance/replacement schedule. 

ence. 
If you are using a relay or solenoid to 

turn the de-icers on and off, you'll prob-
ably have to fabricate your own control 
box/remote interface. A simple circuit is 
shown in Figure 1. It includes a hefty 24 
V power supply, control relays, de-icer 
current sensing device, and an elapsed 

(continued on next page) 

t•ter,# •e». 
All 

The Right 
Connections 

With over 5,000 units working in radio around the world, the 
industry's most popular IHF to PRO box now has gold plated 
connectors and an all-metal chassis at no extra charge. Harris 
Allied now supplies all the input/output connectors when you 
buy a Henry MatchboxTM from us. 

The MATCHBOX 
with all the holes 
plugged as shown 

$179 

ala HARRIS 
.41_1_1EID 
BROADCAST EQUIPMENT 

800-622-0022 
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Solutions for Computer Clutter 
(continued from page 15) 
ran demonstrably faster. And, to my 
technically-oriented ears, it was nice to 
no longer hear the heads "thrashing" 
about as they moved from fragment to 
fragment. 
Version 5.0 now allows a "defrag only" 

command, so the program can do this 
chore much more quickly, leaving a full 
optimization run for another time. Like 
some of the task specific utilities, Speed 
Disk can be run from the command line 
without invoking the entire Norton 
package. 

Other defraggers 
PC Tools, now in Version 6.0, also has 

a defrag mode. Like Speed Disk, it al-
lows some user input as to how you 
want your disk packed. 
A program that I've used in several fa-

cilities is Vopt. As mentioned before this 
program is fast! While the first time you 
use it may take five or six minutes, it will 
usually run in less than one to two 

De-icing 
Antennas 
(continued from previous page) 
time meter. 
The time meter is useful in scheduling 

maintenance and predicting de-icer 
failures. If your de-icers have several 
hundred hours on them, it might be eco-
nomical to replace all of them when one 
fails. 
Many stations only have some sort of 

"on-off" indicator for de-icers via the re-
mote control back at the studio. While 
this is better than nothing, it's easy to 
monitor de-icer current, and provide a 
remote readout in amps. 

AC interface 
Either purchase or build a remote AC 

current interface for your remote control 
system. Route the hot lead of the de-icer 
wire through the torroid in the interface. 
You may have to experiment with the 
number of loops to get the right sam-
pling voltage. 

Calibrate your de-icer current reading 
with the measurements taken earlier. 
Now you'll be able to tell at a glance if 
the de-icers for one of the bays has 
burned out. You may want to include a 
space in the maintenance log for record-
ing de-icer current during the winter 
months, and check it at regular intervals. 
You may also want to include in your 

interface box a relay with N.O. contacts 
paralleling the thermostat control. With 
this in place and wired to the remote 
control, you will have a means of manu-
ally overriding the thermostat in the 
event that it should fail. 
Unexpected de-icer failure in the dead 

of winter can have a "chilling" effect on 
your stations ratings and the engineer-
ing budget. A little preventive main-
tenance and planning in the fall can help 
reduce trauma in the coming months. 

Tom Vernon, a regular RW columnist, di-
vides his time among broadcast consulting, 
computers and instructional technology. He 
can be reached at 717-367-1151. 

minutes. 
Many people put Vopt in their au-

toexec.bat file and it will race through 
the job at the start of the day. The few 
seconds it takes will usually not even be 
noticed, but the hard disk never builds 
up a forest of fragments. 
One note of caution. Most of the 

defraggers tell you not to run them from 
inside another program. DOS or TSR 
(terminate and stay resident) programs 
can get confused by the way defraggers 
relocate directories and programs. 

Remote Control Systems 

By the way, Vopt comes with a series 
of small utilities that display the 
mechanical performance of each part of 
your system, including a neat little pro-
gram, Vtsr, that tells you what TSR pro-
grams are sitting up there in memory. 
This comes in handy when the 

dreaded "insufficient memory" error 
pops up. Often this happens when too 
many TSRs get loaded or if batch files 
keep reloading the same TSR modules 
until there isn't enough memory left. 
And in these days of Windows 3.0 and 

other programs allowing you to "shell" 
out to DOS, it is easy to forget what is 
loaded underneath you. With Vtsr you 
can quickly find out what is happening. 
Whichever defragger you find meets 

your needs, use it regularly. If you do, 
especially if you include it in the au-
toexec.bat file, you'll banish clutter from 
your computer and reap the benefits. 

Barry Mishkind is a consultant and con-
tract engineer in Tucson. He can be reached 
at 602-296-3797, or on FidoNet 1:300/11. 

How to get an engineer to 
babysit your transmitter 24 
hours a day, 7 days a week, 
and like it. 

Babysitting the transmitter is no 
one's idea of a good time. Some-
how, nothing seems to go sour 
from nine-to- five. You get 
"beeped" or called at the most 
inopportune moments. They're 
in a panic and you've got to jump 
in the car, race to the site and 
start problem solving. What a 
nuisance. 

What You Need Is A 
Not So Silent Partner. 

With the VRC-2000 on duty, 
it's like having a full time engi-
neer in the plant. And we mean 
full time, 24 hours 
a day, 

A 11 You Need Is 
A Standard 

Telephone Line And 
A Willing Ear. 

The VRC-2000 doesn't 
require a dedicated line, 
a standard telephone 
line is sufficient. That 
saves you money. You 
can use any conven-
tional dial-up telephone 
or radio link. Gentner's 
patented voice remote control 
gives you the lowdown. Within 

parameters that you establish, 
the VRC-2000 will even make 
certain programmable adjust-
ments, then cull to tell you 
what it has done. 
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7 days a week. The VRC-2000 is 
a complete system for monitoring 
and controlling your transmitter. 
The VRC-2000 continually 

evaluates transmitter performance. 
When something goes awry, it 
starts calling immediately, up to 
five people in rotation, until it 
reaches a responsible party and 
corrections are made. No dead 
air. No lost revenue. 

Full Control And 
Documentation 
From A PC. 

The VRC-2000 is 
more than just a friendly 
voice, it can be pro-
grammed and con-

trolled by a 
PC so you 
can manage 
your trans-
mitter and 
get a com-
plete data 
trail on 
transmitter 
activity. 
Whether you 
use hard 
copy printout or review the data 
from the PC's monitor, identi-
fying problems and developing 
solutions couldn't be quicker 
or easier. 
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Let Gentner Show You How 
To Get A Good Night's Sleep. 

Give us a call. We'll hook you 
up with your Gentner dealer so 
you can get all the facts. Then put 
VRC-2000 on call. You'll play 
harder and sleep a whole lot 
better knowing your not so silent 
partner is on duty, 24 hours a 
day, 7 days a week. 

GENTNER 
Gentner Electronics Corporation 
1825 Research Way 
Salt Lake City, UT 84119 
(801) 975-7200 
Fax: (801) 977-0087 

—Call me, I'm interested. — Circle 33. "Send me literature." Circle 83. 
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Maintenance and Measurement 
by John Bisset 

Fairfax VA Broadcast engineers are 
usually responsible in some fashion for 
the entire physical broadcasting plant. 

got a great deal! 
You must qualify for your copy, but the 

publisher lists a number of qualification 
categories that would fit most engineers: 
engineer, facility manager, purchasing 

agent, property man-
ager or maintenance 
manager. 
What? You say your 

job description covers 
all those categories? 
Welcome to the club! 
The Contractor's Register 
can be contacted toll 
free. Their number is 
800-431-2584. In New 
York State, dial 914-245-
0200. The company is 
headquartered in 
Jefferson Valley, NY. 

Figure 1. 
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A-6 modulation display board, before modification 

And though we aren't expected to be ex-
perts in plumbing or air conditioning (or 
are we?), we are expected to know who 
to call. 
A few years back, I stumbled onto a 

couple of resource books that I've found 
to be invaluable. The first is The Contrac-
tor's Register, better known as The Blue 
Book of Building and Construction. This 
three-inch thick volume is available free 
for the asking, and is published for 
broad regions. 

For each region, the Blue Book lists 
contractors, material and equipment 
dealers, and suppliers of pretty near 
everything you could imagine. Add to 
this vast compilation of construction-
oriented data the free cost, and you've 

Directory assistance 
While we're on the 

subject of reference books, are you famil-
iar with the Electronic Industry Telephone 
Directory? The EITD costs $50, but is 
worth every penny. 
In its pages are directory listings of 

nearly every electronics manufacturer or 
distributor in America. The EITD fea-
tures both a "yellow pages" and a "white 
pages" making the engineer's life much 
simpler when trying to track down a 
specific component. 
I have been told that sometimes 

manufacturers or suppliers have copies 
of the EITD to give away. If you deal with 
one particular supplier for your elec-
tronic parts, ask if they have a copy. At 
the very least, they may be willing to 
give you last year's copy. 

For those of you whose engineering 
budgets will permit such an expense, 
you can order your EITD by contacting 

Where the exciter permitted the LED 
display to be changed from "bar" to 
"dot" display, the instability effects were 

Broadcast engineers are usually responsible 
in some fashion for the entire physical 
broadcasting plant. 

Harris Publishing Company, Twinsburg, 
OH. Their toll-free number is 800-888-
5900. In Ohio, dial 216-425-9000. 

FM Exciter Modification 
Ed Burkhardt runs a 

frequency measuring 
service for the lower 
mid-Atlantic states 
Several months back, 
he reported a carrier 
frequency instability 
which occurred as 
modulation that was 
applied or removed. 
Rapid carrier frequency 
changes of a few hun-
dred cycles to over 
2,000 cycles were no-
ticed among many of 
his clients. ln each 
case, the exciter had a 
built-in LED modula-
tion display. 
Both field and bench tests traced the 

cause to the heavy current draw of the 
LEDs when the exciter was operating in 
a solid bar display mode. This causes a 
change in the modulated oscillator sup-
ply voltage. 

RADIO PRODUCTS DIVISION 

800/525-1037 
Four Oaks, NC 27524 

FAX 919/934-1537 

ITC Cart II 
Long recognized as the industry's premium 

cartridge, the ITC Cart Il features less wow and 
flutter, less tape noise, less head and tape wear, 
less phase jitter and simply superb sound qual-
ity. Every millimeter of tape in every cartridge 
is 100')/0 laser inspected to eliminate drop outs. 

Call us for complete information on the ITC 
Cart II, and on our other high-quality broadcast 
products, all available 

from 
The Preferred Source. 

BROADCAST 
SERVICES/EME  

The Davis Communications Group, Inc. 

Authorized Distributor 
International Tapetronics Corporation 

minimal. The studies that Ed and several 
of the engineers from client stations con-
ducted found that the problem could not 
be properly measured during steady 
tone conditions; it would not show up 

Figure 2. 
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Modification to Continental 802-A exciter to permit disabling 
of front panel LED meter. A similar modification can be per-
formed to the bargraphs of other FM exciters. 

on a digital frequency counter and was 
barely noticeable using an analog fre-
quency meter. 
The problem was visible on Ed's pre-

cision frequency measuring equipment 
and could also be seen using a good 
spectrum analyzer. 
The study results offered three solu-

tions: first, leave the LED display on 
your exciter in the dot mode; second, 
convert your display to dot mode; and 
third, remove the input signal to the dis-
play when not needed. 
WETA-FM CE Joe Davis came up with a 

straightforward modification for the Con-
tinental 802A Exciter. Joe has modified his 
modulation display PC board (A-6) to 
change the front panel "115%/20%" meter 
range switch to a "115%/meter off" switch. 

Exciters manufactured by other com-
panies can be modified in the same man-
ner. On the A-6 board, the trace from pin 
#2 of J-1 is cut, however, R-36 is still con-
nected to pin #4 of U-2. A jumper is then 
soldered from pin #2 of J-1 to the junc-
tion of R-1 and R-3. 
After performing this modification, 

the meter operates normally when the 
front panel switch is out. When the 
switch is depressed, the meter is disa-
bled. Ed Burkhardt can be contacted at 
Burkhardt Monitoring Service in Glen 
Allen, VA. His number is 804-266-9065. 
Joe Davis can be reached at WETA-FM, 
703-998-2765. 

John Bisset recently left Delta Electronics 
to concentrate on Multiphase Consulting, a 
contract engineering company. He is also 
RW's Technical Editor. He can be reached at 
703-379-1665. 
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RAIMOMIXR E: 
everyone who 

For vv 

thought a 

Pale console as out of reach. 

You've tried, but your console dget just 
bu  

can't accommodate a Pacific Recorders BMX 
his time. So you're probably thinking about 

not t settling for a copy, even though it won't have 
the standard-setting features, performance and 

long-term reliaby that have made our BMX 

C successful. 

Fortunately, you fcient 

don't have to settle. 

Radiomixer is genuine PR&E. All the way from  its 

high qua cornponents to its efi BMX-style 
layout, comprehensive telephone mix system 
and unique Off Line Mix Matrix. Yet its manufac-

turer-direct price is no h"igher than the "clones."' 

W e didn't compromise on quality. Radiomixer 

uses the highest cab er components through-

out, including our standard professionsp 

al-ec 

meters, faders, and svvitches. Plus the best-sound-
ing VCA technology in the industry. To keep 
Radiomixer's cost down, we've limited the num-
ber of different module types and mainframe 
sizes, and simplified the construction of the card 

frame, mainframe and modules. 

How did d 
the PR&E engineeroing our 

ing team build 

a less expensive console without lvver 
standards? Let's start vvith what we idn't do: 

The final result? In less than a year. 
Radiomixer has quietly become one of our most 
popular consoles. In fact, it's novv one of the 
best-selling boards in broadcasting. Our color 
brochure vvill tell you more of the reasons why, 
and help you configure a Radiomixer for your 

particular application. To get your copy, call 
619-438-3911. 

PR&E direct at 

PACIFIC RECORDE Si.RS ENGINEERI ORPORATION  

eCarlsbad, 
2070 Las Palmas •vCA 92009 • Tel 619-438-3911 • Fax-6 38-9277 

Recorders 
& E©n 919i n9e0e rPt na c:Cc orporanon 
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FAA Flexes Its Muscles Over EMI 
by Harry Cole 

Washington DC If you are 
one of the legions of broadcasters 
who have recently run afoul of 
the FAA's electromagnetic inter-
ference ("EMI") policies in con-
nection with efforts to improve 
your facilities (or maybe to build 
a new station), you may have 
thought things on that front 
couldn't get much worse. 

You've got at least one more 
think coming: If the FAA 
adopts certain rule changes it 
has proposed, broadcasters will 
have an even tougher row to 
hoe. 

First, some background. As 
we all know, the FCC is the fed-
eral agency generally responsi-
ble for regulating use of the ra-
dio spectrum. Lately, however, 
the FAA has muscled in on the 

FCC's regulatory turf. 
How? Well, aeronautical navi-

gation has become increasingly 
dependent on various radio 
devices ("avionics," to the cog-
noscenti). But like all radio 
devices, avionics are susceptible 
to interference from other 
nearby spectrum users (like, 
say, FM or TV broadcasters). 
Since harmful interference 

could conceivably screw up a 

plane's (or an airport's) systems 
just long enough to cause a haz-
ard to air traffic, the FAA has as-
serted its authority to regulate 
EMI in the vicinity of airport 
landing systems. 

Extending FAA influence 
The FAA has long had some 

say-so in the broadcast licensing 
process. Where a broadcaster 
proposes to build a new tower 
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structure, the FCC looks to the 
FAA for a determination 
whether the tower, because of 
its height and proximity to air 
traffic, might be a hazardous 
physical obstruction to such 
traffic. 

Recently, however, the FAA 
has examined not only physical 
aspects of broadcast proposals 
(like tower height) but also EMI 
factors. Thus, when a broadcast 
applicant notifies the FAA of 
some proposed construction, 
the FAA looks beyond the tower 
sketch and considers whether 
the operation of the proposed 
transmission system might ad-
versely affect air traffic in some 
way. That's where the problem 
begins. 

cOLES 
LAW 

By taking that approach, the 
FAA effectively decides how the 
spectrum should be utilized, 
and arguably encroaches on the 
FCC's primary function. This 
might not be bad if the FAA and 
the FCC were coordinating so 
that their respective standards 
for determining harmful inter-
ference were identical. But 
that's not the way it is. 
Rather, the FAA has adopted 

its own approach, with only 
limited regard for the FCC's 
views. (This has led to an in-
teresting inter-agency turf war 
which may be grist for a future 
column.) 
The result, in case you've 

been in a cave for a couple of 
years, has not been good. 
Broadcast application after ap-
plication has been delayed be-
cause of the FAA's EMI con-
cerns. And since those concerns 
tend to be difficult to allay, in 
many cases the broadcaster 
ends up having to come up 
with some alternate proposal, 
adding expense and delay to 
the already-long FCC process. 

Out of the frying pan 
So how could this situation 

get worse? Easy. In August, the 
FAA proposed to broaden con-
siderably its control over broad-
cast applications. 
This would be accomplished 

in several ways. For example, 
broadcast applicants currently 
are required to notify the FAA 
of proposed changes in their 
operations only when those 
changes involve structural 
modifications (such as construc-
tion of a new tower over a cer-
tain height, increase in height of 
an existing tower over a certain 
height, etc.). 
Under the FAA's proposed 

rules, any construction of a new 
FM or VHF TV station, and any 
alteration to an existing FM or 

(continued on page 28) 
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The DAT Standard. 
We all know it: broadcasters are a cautious lot. 

So, despite DAT's great promise, at first centuir most Radio stations, TV stations, and 
4‘..• production houses took a wait-and-see pRocpA,voiNr, INc 

attitude toward the new format. 
But today, five years after the format 

was unveiled, two years after the RS-1000 
was developed, and on the brink of a 
consumer DAT introduction, RS-DAT has emerged as the Pro DAT Machine. 
This means that over 300 units are now in use at such prestigious institutions as 

ABC, CBS, the U.S. Navy, BBC, Muzak, 
Canadian Broadcasting Corporation, 
KITS in LA, WQCD in NY, Greater Media, 
and hundreds of others. 

RS-DAT is the perfect automation 
machine. Because it's the only one with end-of-message cues and broadcast 
standard remote control, it easily connects to 
all existing systems. And random cut access 
adds a whole new creative dimension to 
automation programming. 

In fact, all of the prestigious automation companies whose logos appear on this 
page have integrated RS-DAT into their 
automation systems and recommend it to 
their customers for the best DAT performance. 

RS-DAT is tested and ready for 
automation, or as a live source in your air 
studio, or for DAT archiving. 

The world is going DAT—RS-DAT—the 
one that works. Call today, or contact these 
fine companies directly about RS-DAT for automation. 
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The Birth of Digital Cable Radio 
by Dee Mcvicker 

New York NY On 21 May, 1990, a 
new radio service was launched from 
Staten Island that delivered its program-
ming from several studios not much 
larger than oversized coat lockers. Digi-
tal Cable Radio, with 17 audio channels 
automated by computer, became the first 
digital audio service offered via satellite 
to cable television subscribers. 

SHOWCASE 
Digital Cable Radio is the brainchild of 

Jerrold Communications, a division of 
General Instrument that manufactures 
cable equipment. According to Market-
ing Director Paul Clough, "We got into 
this from the angle: 'Is there something 
we can develop for the cable operator?' 
We developed the digital audio technol-
ogy and it made sense to go into the ca-
ble audio business as well!' 

Several years prior, Jerrold Communi-
cations tested the feasibility of cable ra-
dio with an eight-channel service 
beamed to test markets. 
Encouraged by the results, the com-

pany began planning almost two years 
ago for a full-time service that would in-
itially bring into subscribers' homes 17 

audio channels featuring a variety of mu-
sic, as well as 11 TV simulcast channels 
featuring movie tracks. 

Enlisting the help of three key broad-
casting companies to develop the new 
service, Jerrold Communications se-
cured space at the Teleport building, a 
satellite uplink facility, and began im-
plementing its plan. 

Locker-sized studios 
Instead of studios with consoles, 

microphones and special effects equip-
ment, Jerrold Communications pack-
aged its radio service into small com-
puter stations automated by Media 
Touch OmniPLAY software. 
Each of the 17 computer stations con-

sists of a 386 SX personal computer, two 
Sony CDK-006 jukebox compact disc 
players, and a Sony DTC-1000ES DAT 
machine. For audio source of the serv-
ice's formats, which range from classical 
to rock, Century 21 Programming CD 
libraries were brought in, as well as a few 
commercial CDs. 
Using common computer 

technology—the ARCNET 286-SFT 
Novell local-area network (LAN) 
manager—Jerrold Communications was 
able to network control of all 17 stations 
from a central computer file server. 
Analogous to a program director, the file 
server controls overall operation and 
serves the stations' respective program 
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logs. 
In this homogeneous environment, 

commented Paul Guttmann, Media 
Touch senior systems engineer, "you can 
centralize certain facilities, which can be 
accessed by all (stations):' 
Schedules of the stations' playlists are 

downloaded via computer modem to the 
system by Jerrold Communications mu-
sic programmers. Done weekly through 
Radio Computing Services' scheduling 
software, programming is then fed to 
each computer station where two Sony 
CD players holding 60 CDs each can ro-
tate music according to the week's play-
list. 

The human touch 
Human access to the network is done 

primarily through two of three ancillary 
computers, referred to as the Controller 
Computer and the Workstation Com-
puter. 
The only computer in the facility with 

a Sony touchscreen monitor, and analo-
gous to a studio console, the Controller 
Computer is used to intercept control 
over any station in the network. "It takes 
all the screen and keyboard control of 
any particular station. So if you wanted 
to see what was happening on the clas-
sical station, maybe move Beethoven 
from 2:00 to 3:00, you just touch the clas-
sical channel;' said Guttmann. 
The Workstation Computer, in con-

trast, is used for on-line system main-
tenance, such as downloading playing 
lists for the file server as well as gener-
ating system reports. 
To ensure service at all times, redun-

dancy and automatic correction strate-
gies were built into the system. The 
server, at the heart of the system, is 
backed up with an identical computer 

Digital Cable Radio President Dave DelBec-
caro poses with Media Touch automation, 
with RDAT and Sony CD players. 

file server which mirrors programming 
playlists and programs on a twin 250 
megabyte hard drive. In the event of pri-
mary file server failure, all 17 stations are 
capable of automatically logging onto the 
backup file server. 

(continued on page 29) 
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FAA Wants More Say in Radio 
(continued from page 24) 
VHF TV station, must be run by the FAA 
first. 
The term "alteration" includes, for 

these purposes, at least "changes in radi-
ated power, antenna height and antenna 
type"; other changes might also be sub-
ject to this requirement. 
Note that these proposed rules are un-

related to the notion of "physical ob-
struction" as that term has been com-
monly understood. That's because the 
FAA has decided that EMI should now 
be considered an "obstruction." 
As a result, if you plan, for instance, to 

increase your antenna height on an exist-

ing tower which already exceeds your pro-
posed height, you would still need FAA 
clearance under the proposed rules. The 
same would be true if you just want to up-
grade your antenna (even if that upgrade 
did not require any prior application to, or 
approval from, the FCC). 

Further complications 
There are other little surprises in the 

FAA's proposal. For example, a determi-
nation of no hazard would last only as 
long as any FCC construction permit is-
sued in connection with the changes. 

If the construction or modification has 
not been completed by the expiration 
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date of the applicable FCC construction 
permit, the broadcaster will have to ob-
tain both an extension of the permit from 
the FCC and an extension of the FAA's 
determination of no hazard. 
For another example, the FAA now 

proposes to reject the notion of "antenna 
farms" because "the interference and 
related complications generated from an-
tennae in proximity to each other tend 
to make antenna farms infeasible." 
Presumably those sites which might, to 
the uneducated eye, appear to be exist-
ing "antenna farms" will be grand-
fathered. 
The FAA has provided estimates of the 

costs of compliance with the proposed 
rules. Assuming that between 3000 and 
7500 notices of proposed construction 
are filed with the FAA per year, the esti-
mated "present value costs" to be gener-
ated over the first ten years of the new 
rules are estimated (by the FAA, mind 
you) to be between $237,000 and $397000. 

If anyone understands how they came 
up with those figures, please let me 
know. The estimates surely do not in-
clude any consideration of the cost of de-
lay which FAA consideration of EMI 
claims almost invariably generates, nor 
do they appear to include the costs of 
consultants (FCC counsel, aeronautical 
experts, etc.) usually necessary to resolve 
FAA problems on that front. 

What can be done? 
Broadcasters should obviously be ex-

tremely concerned about the FAA's 

proposals. However, it appears that lit-
tle, if any, attention is being paid. There 
is some time to correct that, however. 
Comments on the proposals may be filed 
with the FAA on or before 31 December 
1990. 
A copy of the FAA's notice of proposed 

nilemaking appeared in the Federal Reg-
ister on 3 August 1990 (55 Fed.Reg. 
31722)—you can probably get a copy 
from your communications counsel. 

If you are an FM or TV licensee and 
you think that maybe, just maybe, you 
might be wanting to improve your facil-
ities in the next couple of years, you 
should be sure to take a close look at the 
FAA's proposals, and you should be 
ready to present your views loud and 
clear to the FAA. 
As a final thought, interested broad-

casters should also be prepared to 
launch a strong lobbying effort directed 
to Congress. Congress, after all, controls 
both the FAA and the FCC, and the FAA 
often claims that it has been directed by 
Congress to get tough on EMI. 
The difficulty with lobbying Congress 

in this area is that the general aviation 
lobby—you know, the private pilots and 
airplane owners of the world—is formi-
dable (at least in part probably because 
a significant number of Congress people 
are from their ranks). Going one-on-one 
with them would likely be tough. 

In view of the hassles which might 
flow from the FAA's proposals, however, 
even a tough one-on-one battle might be 
worth the effort. 

Harry Cole is a partner in the Washing-
ton, DC-based law firm of Bechtel & Cole, 
Chartered. He can be reached at 
202-833-4190. 
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Digital Audio Available by Cable 
(continued from page 27) 
Each station is also equipped with a 40 

megabyte hard drive, which contains a 
week's programming log to continue 
operation in the unlikely event of a full 
network failure. In addition, stations are 
capable of CD error detection and 
reporting should a compact disc player 
or its compact discs go awry. 
A backup computer with two Sony 

CDK-006s also resides in the facility to 
take over for stations during long-term 
repair. In cases when a station will be out 
of service for any great length of time, 
the spare can be logged on manually as 
a replacement. 
In short-term emergencies, such as a 

said, "each computer is talking directly 
to its audio switcher via the Smart 
Switch!' But, he added, "when a backup 
implementation or short term spare 
needs to be substituted for a computer, 
through a command port, the backup 
computer breaks that connection from 
the local computer and attaches its sec-
ond port to the (defunct computer's) 
switcher port and then controls that au-
dio switcher." 
As a stop-gap measure, each computer 

station also is equipped with an R-DAT 
machine and R-DAT controller to ran-
domly access 120 minutes of program-
ming. These come into play, informed 
Guttmann, "if the spares were already 
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DCR Mo..i timnv 

I low DCR Works 

( .• 1•1.• ›p..rator 

IS Kloner 

t t ttt 

I% 

1,1,1 I lonte 

Digital Cable Radio (DCR) transmits pure digital compact disc sound, via satellite, to cable 
operators. The service is piped to home stereos over regular cable TV lines. Inside the home, 
DCR subscribers select from 28 channels of music and special programs, including simul-
casts of live concerts and selected cable TV programs. 

CD jam, one of two computers can also 
log on as a temporary replacement for 
a wayward computer station—all under 
the automated control of a software 
module referred to as the Silence Sense. 

Levels of silence 
Explained Guttmann, "We have two 

levels of silence protection: one at 45 se-
conds and another one at 45 seconds af-
ter that. The first 45 seconds, the silence 
is detected and the signal goes back to 
that individual station. 

"At that point (the station computer) 
tries to start the next event in the log—it 
attempts to get rid of the silence. If it 
should be silent for another 45 seconds, 
the second silence (signal) fires and at 
that point switches in one of the two 
temporary spares automatically." 
The two temporary spares have two 

Sony CD players each. To facilitate all 17 
formats, they contain an abbreviated 
playlist of only two hours for each chan-
nel. Although scheduled playlists are 
discontinued during these temporary 
emergencies, the spare computer is able 
to segueway into the abbreviated pro-
gramming list without interruption of 
service. 
This Silence Sense software module 

works in concert with the system's Smart 
Serial Switch. A master RS-232 switch-
ing bank, the Smart Switch outputs 
directly to Ramko audio switchers lo-
cated at each station. With each com-
puter station interfaced directly to the 
Smart Switch's input ports, control can 
be handed off to temporary computer 
stations at any time by a signal from the 
Smart Switch command port. 
During normal operation, Guttmann 

being used or if we needed to take the 
system off the air for quick main-
tenance!' 

Voice mail for subscribers 
As part of the service, Jerrold Commu-

nications elected to provide its sub-
scribers with programming information. 
Said Clough, "We decided we had to 
provide this program information and 
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we had to develop a way to do it. The 
choices were between having live oper-
ators or developing an automated way 

can pull up a human voice, which was 
previously digitized, and get the song 
and the artist!' 

1111;;;er e ed. 
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The DCR tuner matches most stereo components and provides remote control and five chan-
nel presets. 

of doing it!' 
Jerrold Communications, obviously, 

elected to automate this function of its 
service as well. The company accom-
plished this by marrying the playlists 
provided by RCS and the automation 
software provided by Media Touch into 
what dough calls the Audio Response 
Unit (ARU). Similar to voice mail tech-
nology, the ARU provides call-in sub-
scribers with listings of recent and cur-
rent songs on the 17 channels. 
Explained Guttmann, "Basically every 

item in the system has a unique identi-
fier, and that code is sent to the ARU. 
When someone calls up and asks what 
was playing on a particular channel, the 
ARU has the last three codes available: 
one that is currently on the air and the 
two previous items. From those codes it 

To beam Digital Cable Radio's service 
to cable operators nationwide, an encod-
ing technology similar to PCM was in-
stalled. Dolby's Adaptive Delta Modula-
tion, available in its DP-85 analog-to-
digital encoder, was used to package the 
signals in a bandwidth-efficient manner 
for satellite service and ultimately to ca-
ble operators. 
According to Clough, cable operators 

and satellite services will be making even 
more room for Digital Cable Radio in the 
future. Currently, he said, Digital Cable 
Radio is capable of 96 channels and 
plans to expand are already in the mak-
ing. 

Dee McVicker is a free-lance writer and 
regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 
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Express Yourself with Aphex 
by Ty Ford 

Baltimore MD There are more than a 
few stories of embarrassed engineers 
and studio owners who call Aphex 
claiming their new Compellor or Studio 
Dominator must not be working right 
because they can't hear the usual side-
effects of gain reduction, only to find out 
it's working just fine. 

IMOLKKEEP-S 
FILE 

Don Werrbach is VP of engineering at 
Aphex. It's always fun to watch the twin-
kle in his eye when those stories are told. 
I was more than surprised, then, to see 
his brow wrinkle when I asked him 
about one of Aphex's latest devices, the 
Expressor. 
The Expressor is a compres-

sor/limiter/clipper with a few interesting 
twists. The first twist (and the cause for 

Aphex also included several nifty de-
sign features: the SPR (spectral phase 
refractor), HFX (high frequency expan-
sion) and a short-sensor at the output. 
This sensor automatically puts full au-
dio on whichever leg of the output is 
not grounded, and turns off the 
grounded amp, a circuit that's in all 
Aphex designs. 

SPR: flexibility in boss sound 
The SPR circuit is designed to allow 

you to vary the time alignment of the 
lower frequencies (up to 150 Hz) relative 
to the rest of the bandwidth. Aphex the-
orizes that, "Through the many steps of 
recording, duplicating, distributing and 
reproducing sound, the phase of the low 
frequency audio spectrum becomes 
delayed compared to the mid and high 
frequencies!' 
According to Werrbach, "The Expres-

sor adds a delay that gets longer as fre-
quency gets lower, which nets out as a 
phase advance. All audio amps have a 
low frequency corner frequency below 
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The Aphex Expressor compressor/limiter Model 651 offers a variety of features at an affordable 
price. 

Werrbach's furrowed brow) is that you 
can actually adjust (or misadjust) the 
controls so that the audio sounds really 
bad. You want pumping, you got it! You 
want clipping, no problem! You can also 
take the more moderate route and adjust 
the controls so that you get a considera-
ble amount of gain reduction before the 
"grunge threshold!' 
According to Werrbach, 'The Expressor 

is the equivalent of a feed forward com-
pressor, which accomplishes its control via 
a separate side chain control VCA circuit. 
In fact, there are three separate VCAs at 
work: one for the audio, one for the side-
chain and one for the HFX circuit!' 

which everything is rolled off. 
"When this happens, visible phase 

shifts occur. The Expressor goes through 
two 180° phase rotations from 20 Hz to 
200 Hz in its attempt to correct those 
phase shifts!' The manual cautions that, 
"In certain situations, there may be an 
opposite effect, so use your ears!' 
When recording my voice, my ex-

perience was that the SPR circuit added 
low frequency content, more than I felt 
I needed. Obviously it's also a matter of 
taste. Over time I've found I really like 
a Sennheiser 421 in the music position 
for my voice. If you like the way you 
sound on an RE-20 and think the 421 is 

too thin, my guess is you'll like what the 
SPR does. 
During music passages, the SPR ap-

peared to reduce bass ducking when the 
comp/limiter section was processing 
heavily. In general, SPR also added a 
subtle but perceivable thickness to the 
bass frequencies. 

HFX puts back the edge 
The HFX circuit is designed to restore 

the high frequencies normally lost dur-
ing compression and limiting. HFX ad-
dresses the problems caused by the stan-
dard practice of applying EQ after gain 

reduction to "put the edge back on!' 
Since the same EQ is applied to all au-

dio, whether it occurs above or below the 
threshold of gain reduction, the part of 
the signal that falls below the threshold 
does not need the "edge" put back on, 
because it was never taken off. 
The HFX ratio and frequency controls, 

then, serve to reverse the ravages of gain 
reduction between 2 kHz and 20 kHz 
with a 6 dB per octave shelving EQ. 
At 0:1 (the minimum setting), there is 

no HFX effect. At 1.0:1 (the maximum 
setting) there is 1 dB of high frequency 
expansion for every 1 dB of gain reduc-
tion; however, maximum expansion 
never exceeds 6 dB regardless of the 
amount of gain reduction. 

Fortunately (or unfortunately, depend-
(continued on page 31) 

The End of LA Jazz 
by Frank Beacham 

Los Angeles CA For the first time 
since the mid-1950s, the City of Los 
Angeles—the nation's largest radio 
market—is without a commercial jazz 
broadcast station. 
The end of the jazz era came abruptly 

on Friday afternoon, 14 September when 
Saul Levine, president of KKJZ-AM, or-
dered his engineer to pull the plug and 
begin simulcasting sister station KKG0-
FM's classical music programming. 

Financial losses due to lack of adver-
tisers were cited by Levine as the reason 
for killing the jazz format. "The audience 
for jazz is very small and fragmented 
and doesn't show up in the ratings," Le-
vine said. 

Where's the jazz? 
The latest saga in LA's loss of a popu-

lar format stems from the sale and for-
mat change in September 1989, of LA's 
commercial classical station, KFAC. That 
change left the nation's largest radio mar-
ket with no classical commercial station. 
Levine decided to fill the void by 

bringing classical music to KKGO-FM 
(105.1), which had been the city's pre-
miere commercial jazz station. KKGO's 

THE MOST POWERFUL TOOL IN AM AND FM AUDIO PROCESSING 
The TRI-MAZE is a complete stand alone audio processor requiring nothing more than pure source material for 

total performance. 
FM — Designed to feed the multiplex input of all existing stereo generators, as opposed to working around the problems 

of existing processors. 
AM — Complete NRSC compliance, total processing for a LOT less than 5Gs. 
SOME OUTSTANDING FEATURES INCWDE: 
ZERO HYSTERESIS POST FILTER CLIPPING for up to 2dB of increased loudness without composite clipping. 
TIME DOMAIN CONTOURED INTEGRATED RELEASE TIMES, that specifically treat time intervals associated with frequencies in the three 

bands of processing providing the ultimate in transparency. 
PEAK MIX DOWN METERING makes set up as simple aS your home stereo. 

If you're looking for a rich, smooth, big dimension sound for thousands less, TRI-MAZE . 
CONTACT YOUR DISTRIBUTOR OR CALL DIRECT 

jazz programming, effective 1 January, 
was switched to sister station KKJZ-AM 
(540). 
The jazz format on KKJZ lasted less 

than a year, and LA jazz fans were un-
happy from the start due to the station's 
often hard-to-receive AM signal. 

Irate letters and calls swamped the sta-
tion over the reception quality, which 
was often inconsistent in the day hours 
and nonexistent in the evening in the 
metropolitan Los Angeles area. 
Levine blamed part of the problem on 

poor quality AM receivers and urged his 
listeners to upgrade to better radios. He 
also got his station carried on local cable 
channels and offered a special "Jazz Box" 
sub-carrier receiver that picked up the jazz 
programming off an FM sub-carrier. 
He tried to get permission from the 

FCC to move his transmitter from Ap-
ple Valley to Costa Mesa and receive a 
power increase (from 25,000 W daytime, 
3000 W at sunset), but was rejected due 
to the current freeze on modifications to 
AM stations. 

No support 
in the end, Levine's efforts to save the 

jazz format failed. "We didn't receive 
support from either listeners or adver-
tisers," Levine said. "We hoped for some 
kind of audience, any kind of an au-
dience, even a .1 share, but it simply 
failed to materialize!' 
Before pulling the plug, Levine con-

tacted KLON, the major non-commercial 
jazz station in the area, about hiring two 
of his veteran announcers of more than 
20 years. He also donated KKJZ's jazz li-
brary to KLON. The announcers, Levine 
said, are now working at KLON. 

In late October, KKJZ was to be re-
launched with new call letters. "We ha-
ven't given up on AM," Levine said. "We 
are switching to a beautiful music serv-
ice and we think it is broad enough and 
appeals to an older audience used to 
listening to AM. We think it will work." 
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Aphex's Affordable Expressor 
(continued from previous page) 
ing on your point of view), if the high 
frequency content has caused pumping 
or hole punching in the middle and 
lower frequencies, the HFX won't reduce 
the pumping. It will, however, signifi-
cantly increase the brightness of the au-
dio passing above the gain reduction 
threshold. There was enough range to 
boost the highs of my voice track so that 
they were unacceptably sibilant. 

Gain reduction controls 
The front panel of the Aphex Expressor 

offers a full complement of gain reduction 
variables. The hard-wired process on/oft 
bypass switch allows comparison of 
processed to unprocessed audio. 
The previously mentioned SPR on/off 

switch is followed by a 30 dB continuously 
variable input control. The servo-balanced 
input accommodates balanced or un-
balanced sources from — 15 dB to + 15 dB. 
Maximum line input is +27 dBm. 
The variable threshold control allows 

you to set the point at which gain reduc-
tion occurs from —20 to +20 dBm and 
is independent of the input control. 
These two knobs provide an impressive 
amount of control which allow you to ac-
complish an extremely wide variety of 
gain reduction. 
The continuously variable ratio control 

(1:1 to 50:1) and the attack and release 
times (50 its to 100 ms and 40 its to 4 se-
conds, respectively) allow the Expressor 

to be operated as a simple leveler, com-
pressor, program limiter, peak limiter or 
clipper. 
The output control is referred to as the 

"make-up gain" control because the 
compression and limiting usually reduce 
the output of a device requiring a gain 
stage to bring the level back up so that 
it properly feeds the input of the next de-
vice. 
This control is servo-balanced and can 

be adjusted from —12 dB to + 18 dB. 

send and return side-chain connections. 
If your experience with gain reduction 

circuits has been limited (no pun in-
tended) to devices with simpler controls 
and you're concerned that the full-
featured Expressor might be too compli-
cated, don't worry. As is their style, 
Aphex has written a manual that ex-
plains each control very well. 
One whole chapter is devoted to 

different ways to adjust the controls, 
with explanations for over 20 different 

"The Expressor is the equivalent of a feed 
forward compressor, which accomplishes its 
control via a separate side chain control VCA 
circuit." 

There are also side-chain controls, in-
cluding a low cut filter, soft knee on/off 
switch and a slave on/off switch. 

LED displays 
There are two LED displays. The out-

put level display is switchable for — 10 or 
+4 dB levels. The gain reduction display 
is calibrated in 2 dB steps and reads gain 
reduction whether the unit is bypassed 
or processing. Finally, there is a lighted 
power switch. 
Rear panel connections include an 

XLR 3-pin audio input and output, and 
standard 1/4" phone jacks for the link, 

setups. If the fine points of gain reduc-
tion have eluded you, the Expressor and 
manual can teach you a lot. 
The link jack on the back panel allows 

stereo or master/slave operation. You can 
even replicate the "old ducking trick" 
with a stereo music bed by using three 
Expressors. 
Set the first one up to process the 

voice. Using a "Y" connector, take the 
link output of the unit processing the 
voice and plug it into the link jacks on 
the two Expressors used to process the 
stereo music bed. Put both in slave mode 
and adjust the levels so that the music 

"ducks" for the voice track. 
If you've got a music or voice track that 

lacks punch, try setting a slow attack, a 
moderate release and a high ratio (over 
5:1). The slow attack setting lets the first 
part of each sound pass unprocessed, 
making it louder than that portion of the 
audio effected by the gain reduction which 
occurs at the designated attack time. 
What you're actually doing is reshap-

ing or over-emphasizing the dynamics 
of the audio, using the slower attack time 
to produce an intentional overshoot at 
the beginning of each sound. This, of 
course, assumes that there was a certain 
amount of dynamics to begin with. Don't 
expect this to work on a sustained synth 
line. 
The Expressor can also be useful in 

controlling play-by-play audio or to proc-
ess mic chains on the air. The soft-knee, 
which lowers the gain reduction thresh-
old by 10 dB and uses that space to make 
the entry into gain reduction more 
gradual, does a great job of smoothly 
controlling the voice from a whisper to 
a scream. 
For the amount of control it offers, the 

Expressor's list price of $495 makes it a 
reasonable entry into the increasingly 
competitive audio processing market. 
Give me a call if you have any questions, 
or call Don Werrbach at Aphex: 
818-767-2929. 

a 
Ty Ford is an audio producer/voice talent 

with enough curiosity for at least three peo-
ple, especially when it comes to audio produc-
tion. He is seldom without an opinion. Reach 
hin: by phone at 301-889-6201, via MCI mail 
(#347-6635) or via America Online (Tford). 

WHO SAYS 
YOU CAN'T TAKE IT WITH YOU? 
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Taking studio sound out of the 
studio used to be difficult. Not any 
longer! All you need is the Logitek 
Stereorack. 

Our Stereorack console is a 
complete stereo studio console in 
a 19" rack-mountable package. 
And when we say complete, we 
mean complete! 

The Stereorack has 6 balanced 
stereo input channels selectable 
from 11 stereo sources or a built-
in tone generator. 

Each input channel can feed 
either or both fully metered stereo 
output channels and their built-in 
1 x 4 stereo distribution amps. 

eeitek 

Stereorack 

Any of the input sources can 
be pre-routed through 1 of 7 built-
in mic preamps for maximum 

Separate headphone feeds are 
provided for the operator and for 
3 talent positions. And the built-in 
talent cueing system will make 
history of complicated outboard 
IFB setups. 

When it comes to audio per-
formance, the Stereorack takes a 
back seat to nobody. And, if your 
audio needs are monaural, we 
offer these same great features in 
our mono version -- the 
Audiorack. 

When it has 
to work right! 

Call 800-231-5870 for your nearest Logitek Dealer. 
(Alaska, Hawaii, Canada: 713-782-4592) 

TRIPLE PLAY 
tiee›,to eies DENON 

3 0'40740 
n.t.r ono. 

With three Denon DN-950FA CD Cart Players'', your sta-
tion's CD Cart System gains even more power. Inside 
Denon's industry-standard CD Carts, nothing touches your 
valuable CDs but the laser beam. Denon 'is broadcast-ready 
balanced outputs and standard remote interface make it 
easy to improve your on-air sound. And the CD Cart Player 
experts at Allied make it easy to afford, with a tri-pack price 
of ONLY $4329.00, including 50 CD Carts. 

CD HARRIS 
ALLIED 
BROADCAST EQUIPMENT 

800-622-0022 
CANADA 800-268-6817 

• STUDIO EQUIPMENT 
• HARRIS RF PRODUCTS 
• SATELLITE GEAR 
• TRADE-INS 
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AUTOMATICALLY 
IM Switches to backup or tertiary stereo audio source when 

main audio source loses a channel or is missing 
II Switches both outputs to the channel with audio when 

one channel is missing from a stereo source 
II Corrects audio polarity if it is reversed 
la User programmed time delays and sequencing 
• FULL alarm outputs and total remote control 
• ON-LINE audio monitoring and stereo audio switching 
• Locate at Tranmsitter site for full REDUNDANCY 
• Locate at Studio site to monitor studio audio and make 

instant corrections for console, cart/tape, or satellite 
programming errors. 

AND MUCH MORE. . . CALL FOR DETAILS 

Model MLW-1 
TITUS 
TECHNOLOGICAL 
LABORATORIES 

77 Kreiger Lane Glastonbury, CT 06033 

(203) 633-5472 
READER SERVICE NO. 29 

WireReady Newsroom Software 
WireReady captures AP, UPI and other 

newswires with computers for a fraction of the 
cost charged by wire services and other big system 
vendors. ElectionReady, election software' and 
StormReady, storm cancellation software are also 

available as free 
options for a 
limited time. NO 
WEEKLY FEES. 
Simple buy-out 
price of $549. 24hr 
toll-free support 
and free upgrades 
for $99/yr. GST 
has installations all 

over the U.S.A. and our customers will testify to 
WireReady's ease of use, power, and unparalleled 
support. Need a computer? Get everything you 
need including WireReady and a complete 
computer package for as low as $65/mnth. This is 
half what you probably now pay for in paper and 
ribbons. 

(800) 833-4459 
Gerstmann Software Technologies 

P.O. Box 2356 Framingham, MA 01701 ( 508) 820-7284 

READER SERVICE NO. 41 

Time Compressor/Expanders 
from 

lexicon 
The Art and Science e sound 

stk._ 

Lexicon offers a wide variety of features in its 2400 
Series of time compressor/expanders, including 
automatic stereo pitch correction and easy inter-
facing to existing equipment. 

The 2400 allows you to time compress station IDs 
and promos for extra punch, and stretch or com-
press music beds for a perfect fit. 

Experience elastic time. Contact Lexicon for com-
plete information. 

lexicon Lexicon Inc. 100 Beaver St. 
Waltham, MA 02154-8425 
(617) 736-0300 FAX:(617) 891-0340 

READER SERVICE NO. 116 

Digital DJ© 
The gnicomplete low-cost Digital Audio 

hard disk system for broadcasters 

• Scrap Your Cart Machines 
• Retire Your Carousels 

Digital DJ replaces all your old audio Cart sources with 
high quality dem/audio from a computer hard disk. 

Priced from $ 1,995.00 
Multi-day Satellite programming is a snap. Full ID. 
liner rotation and live assist options. Easy operation. 
Eliminate your paper Log. It's all on the screen 
including live rotating tags & copy, news and lists. 

Traffic & Billing Systems 
New LOW Prices! 

New Original 
EZ Log: $ 695.00 $ 995.00 
Simple Log: 1,495.00 1,995.00 
Super Log: 2,495.00 2,995.00 

All inkyiàcv to Digtial DJ 
Call for 60 page brochure - Our 10th Year 

900+ Stations  
The Management 

1-800-334-7823 - 1-817-625-9761 
P.O. Box 1-36457 Ft. Worth, Tx. 76136 

READER SERVICE NO. 92 

01 
MICRO-TRAK 

SPORT IV-A 
THE AFFORDABLE ALTERNATIVE 

4:-.-m eetarri $799.50 
.4 a.lte4;181 TONE/PULSE DIAL 

4 MIC INPUTS 

1 LINE INPUT 

DURABLE CARRY CASE YOUR BEST SPORTS BUY 

The Sport has been the standard of the 
industry since 1977. Over 3000 units 
are in use at stations, colleges, and 
churches across the world. If it's time 
to upgrade or add sports...then 
SPORT IV-A. 

CALL 413 594-1940 
H&E MICRO-TRAK 165 Front Street Chicopee, MA 01013 

READER SERVICE NO. 129 

BSS DPR-901 EQUALIZER 

New from BSS, the DPR-901 Dynamic 
Equalizer effectively integrates parametric 
equalization with dynamic expansion and 
compression. The DPR-901 offers four fully 
parametric bands of frequency selective ex-
pansion ( + 16 dB) and compression ( - 30 
dB). A below-threshold control allows low 
level expansion and low level compression 
with downward expansion. 

Users have control of level-dependent 
equalization, dynamic loudness contouring, 
mix enhancement, noise reduction and 
broadcast limiting. 

For complete information on the DPR-901, 
contact: 

BSS Audio 
P.O. Box 1388 Pleasant Valley, NY 12569 
Phone: 914-635-9000 FAX: 914-635-9022 

READER SERVICE NO. 96 
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New from Audio Animation, the paragon 
fully digital audio transmission processor 
incredibly easy to operate. The paragon 
clipping artifacts and utilizes paragon's 
Attack-Time" limiting system which provides 
control with no distortion. 

For complete details, contact Audio Animation. 

6632 Central Avenue Pike 
Knoxville, Tennessee 37912 

(615) 689-2500 
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Features 
• 256 Instantly Accessible Preset Programs: 

• 112 Reyerb Programs 

• 32 Gated/Reverse Revert, Programs 
• 80 Delay Programs 

• 32 Multi-tap and Effects Programs 

• 16 Bit Reverb and Delay 
• 15kHz bandwidth 
• 2 bands of EO for fine tuning the effected 

signal: ± 10dB boost/cut at 100Hz and 4 kHz 
• 19" rack mountable 
• Defeat footswitch jack 
• Stereo In/Stereo Out on 1/4" jacks 
• 3 stage signal overload LED ALesis 

Alesis Corporation 3630 Holdrege Ave. Los Angeles CA 90016 
Phone: 213-467-8000 FAX: 213-836-9192 

READER SERVICE NO. 19 

The VISION MOBILE STUDIO 

,,, *mum m--- . --_ 
i yA A • : • 

,\ 
o 

_ 

Increase your 

MOBILITY, VISIBILITY, 
PROFITABILITY . .. 
with a powerful, compact, fully equipped, 
easy to use mobile remote broadcasting 
studio, designed for your needs. 

VISION MOBILE STUDIOS 

VOYAGER RV CENTER, INC. 
79 OLD PALATINE ROAD 
WHEELING, ILLINOIS 60090 

PHONE: 1-708-537-1770 
FAX: 1-708-537-1899 

READER SERVICE NO. 63 
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BUYERS GUIDE 
Transmitters, Exciters & SCAs 

Harris Introduces the HT 500FM 
by Richard J. Fry, Sales Eng 
Harris/Allied 

Quincy IL Harris Broadcast Division 
has introduced a new, transportable 500 
W FM broadcast transmitter package. 

any scheduled airline or surface 
carrier, and to transport to almost any 
site by mini-van or utility vehicle. 
With the front and rear covers snapped 
off the container, this 500 W trans-
mitter is ready for connection to 

AC, program and an-
tenna, and to begin 
broadcasting. 

The Harris HT 500FM comes fully assembled in a rugged ship-
ping container, for emergency use. 

This unit consists of a fully assembled 
and interconnected Harris HT 500FM 
FM transmitter, installed in a rugged 
shipping container about 24" x29" x29.". 
The unit is small enough to ship by 

BUYERS GUIDE 
INDEX 

CCA 5kW Transmitter 

by Mark Schmucker, WQHL 35 

Continental 816R-5B 
Transmitter 

by John Buckham, John Buckham 
Consulting Svcs 39 

Altronic Research Dummy 
Load 

by Richard Garrett, Continental 
Electronics 40 

Modulation Sciences Sidekick 
SCA Generator 

oy Jim Huste, WYNY 43 

BEXT PTX 20 Exciter 
by Rob Wolf, WMXR 43 

TFT Reciter STL/Exciter 
by John Buckham, John Buckham 
Consulting Svcs 45 

Also, Technology Updates from 
Harris/Allied, NCA, BE and QEI; Special 
Reports from Armstrong Transmitters and 
Econco. 

Fully featured 
The HT 500FM FM 

transmitter is totally 
frequency-agile. It can 
be set quickly to any 
licensed frequency in 
the commercial FM 
band and returned to 
full power output with 
no tuning whatsoever. 
In fact, there aren't any 
tuning controls! 
Superb technical 

performance and off-
air sound are provided 
by a Harris THE-1 FM 
exciter. Other standard 
features include auto-
matic power control 
and VSWR foldback 
plus inputs for com-
posite stereo generator, 
dual SCAs and mon-
aural audio. The unit 

includes all interfaces for standard re-
mote control. 
The husky, ferro-resonant power 

supply runs on any single-phase line 
voltage from 200V-250V and is very toler-
ant to AC line variations and transients. 
Harris is planning to offer a new FM 

antenna for use with the new transport-
able FM transmitter. The antenna would 
be transportable in an air-shippable 
package and would be easy to assemble 
and disassemble. The new antenna 
would be field adjustable for operation 
anywhere in the FM band. 
For this emergency application, the an-

tenna will probably use two horizontally-
polarized crossed dipoles, providing 
omnidirectional coverage with a small 
amount of gain. The antenna mount will 
be designed to clamp to typical small OD 
pipes, flagpoles, etc., or to a small, home 
TV-type tower section. 
Antenna design and testing is under-

way and this new antenna is expected to 
be available in January 1991. 

Multitude of applications 
The transportable HT 500FM is a nat-

ural for many situations. For example, 
the unit can be used as an emergency 
transmitter when the main site exper-
iences a long-term outage (tower failure, 
fire, etc). 

It can also be employed as a "beta site" 
transmitter. Easy to install in the studio 
or downtown building, the HT 500FM 
can provide suburban coverage in emer-
gencies. It can also serve as a complete 

backup transmitter, for peace of mind in 
any situation. This is great insurance for 
the owner who wants to guarantee vir-
tually no off-air time. 
As a backup transmitter for group 

operators, a transportable HT500FM 
could be stored at a central location for 
quick dispatch to any station in the 
group needing an emergency transmit-
ter. 

TECHNOLOGY 
UPDATE 

Several stations in the same market 
can use the HT 500FM as a regional 
backup. Its frequency agility allows quick 
access to any frequency in your market. 
A small investment shared by several 
operators will provide a backup trans-
mitter usable by any one of them (great 
for a centralized beta site). 
As a temporary transmitter during 

start-ups and renovations, the HT 500FM 
can get a station on the air before the CP 
expires or while major moves or facili-
ties changes are underway. 
The transmitter also can be employed 

as an RF exciter/driver upgrade for older 
transmitters. How would 500 W of ultra-
low distortion, broadband drive power 
improve your present signal? 

Finally, the HT 500FM can be trans-
ported easily and installed at potential 
booster sites to evaluate coverage, inter-
ference contours, etc. 
As a service to broadcasters, Harris 

plans to maintain an inventory of trans-
portable HT 500FMs and antennas for 
quick shipment to meet emergency con-
ditions. A variety of purchase, rental or 
leasing arrangements is planned. 

u. . 
Editor's note: For more information on the 

HT 500FM transmitter, contact Richard Fry 
at Harris/Allied Radio RF Sales: 217-222-
8200, extension 3401; FAX: 217-222-7041, 
or circle Reader Service 28. 

Make a foursquare commitment to the industry-
standard Denon CD Cart System with a quartet of 
Denon DN-950FA CD Cart Players". They fit in a 19" 
rack. They look, handle and act like any other cart 
player — and sound a whole lot better. So what are 
you waiting for? Call Allied, the industry leader in CD 
Cart sales and installations, and ask for the four-pack 
price of ONLY $5649.00, including 50 CD Carts. 
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NCA Debuts Remote Monitor 
by Harold Hutchinson, Dir Mktg 
NCA Microelectronics, Inc. 

Saint John, New Brunswick 
CANADA NCA has introduced the R-
2000, a modular remote monitoring and 
control system for the remote radio 
broadcast transmitter site. Its PC com-
patible design is based on plug-in cards, 
which permit easy expansion and field 
servicing. The modularity provides a 
cost effective means to achieve a custom 
system. 
Each sensor input module features 16 

status channels which can accommodate 
digital, analog or temperature probe in-

puts. The measuring parameters for each 
channel are configured through the 
user-friendly, DOS-based software. 
The relay control modules are also 

configured in blocks of 16 outputs. Each 
channel can be independently con-
figured (through software) to latch or 
pulse various relay types. A fully con-
figured R-2000 can control up to 256 re-
lays and can monitor 256 analog, digi-
tal, or temperature status points. 

Hearing voices 
The user communicates with the sys-

tem with either the DataLink package— 
which provides access via a remote stu-

New Definition 
of Excellence Comes 
to Subcarriers! 

Meet the TECTAN Model 450 
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Model 450 Dual FM Subcarrier 

The 450 is a frequency agile, synthesized FM subcarrier designed specifically for narrow 
band multi-channel applications and incorporates the latest noise reduction techniques, 
superior audio quality and unmatched flexibility for any situation where two or more audio 
circuits are required. Each unit contains two completely independent transmitters or receivers 
for stereo applications over terrestrial microwave, satellite or analog fiber optic facilities. 

New Definition of Agile 
Comes to SCPC! 

Meet the TECTAN Model 412 

••••••liondll• 

Model 412 Frequency Agile SCPC FM Terminal 

This agile terminal unit is for satellite transmission and reception of high quality audio, 
voice or data. It allows direct access to satellite circuits from any location without com-
bining with other channels. 

Call for FULL details 
on these and other 
TECTAN products. 

"in F-LaFtnis 
AL_L_IED 
SATELLITE EQUIPMENT 

317-962-8596 
FAX 317-962-8961 

3712 NATIONAL RD WEST • P.O. BOX 1487 • RICHMOND, IN 47375 

dio terminal—or through the system's 
digitized female voice and a standard tel-
ephone keypad. The system can be con-
nected to a regular dial-up telephone line 
or through any of the other standard 
methods. 

ECNINKYLOGY 
UPDATE 

The digitized voice is of a much higher 
quality than the standard speech syn-
thesizers found on various other 
monitoring systems. The voice product 
is sold separately by NCA to the transit 
industry, under the name "Chat-R-Box" 
or "Transit TALK-R," to identify station 
stops. 
The heart of the system is the DOS-

based software which features many 
easy to follow menus and pop-up win-

configured from the studio end, if the 
DataLink option is employed. 

From start to finish 
The system is available in two config-

urations, the R-2000 and the R-2000A. 
The R-2000A is an entry level system. Ex-
pandable to the regular R-2000 and be-
yond, the system includes 16 status in-
puts, 16 relay outputs, one temperature 
probe, digitized voice module and soft-
ware. The user must supply a standard 
PC with a minimum of 512k of RAM and 
1 floppy diskette drive. This unit retails 
for under $5000. 
The standard R-2000 comes complete 

with 32 status inputs, 16 relay outputs, 
eight magnetic latching relays on a 
frame, digitized voice module, three 
temperature probes, eight-hour battery 
backup, software and Toshiba T-1000 in 
a drawer. This unit retails for $7800, and 
is a complete turnkey system. 
An R-2000 demo phone line has been 

set up, permitting interested parties to 
call up, listen to, and control a real R-
2000. The number is 1-506-634-5018. 
The unit is sold in the US through 

NCA's R-2000 remote monitoring and control system features modular design. 

dows. When configuring the system, all 
required parameters appear in strategi-
cally positioned windows. The desired 
value is selected by moving the cursor 
over the item and pressing the ENTER 
key. 
One advantage of the DOS-based ap-

proach is that the user can configure the 
system on any PC (anywhere) and then 
pop the new diskette in the R-2000 when 
visiting the site. The system can also be 

James Grunder & Associates: 913-831-
0188, FAX: 913-831-3427. In Canada the 
distributor is Maruno Electronics 
Limited: 416-255-9108, FAX: 416-255-
3791. 

Editor's note: For more information on 
the R-2000 monitoring and control system, 
contact Harold Hutchinson at Microelec-
tronics, Inc.: 506-634-5014, FAX: 506-634-
5019, or circle Reader Service 32. 
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Composite Processing ... 

ED S 
»111111111101010 

1111111•11011111 eve. 
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Dial Dominance® is just a free phone call away! 

Call Toll Free 1-800-332-3590 

1208 Stoney Run Trail 
Broadview Hts., Ohio 44147 
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DAB: No Response Needed Yet 
by Alex Zavistovich 

Falls Church VA Get any group of 
radio engineers together and you can 
be sure that DAB will become a topic 
of conversation before long. The idea 
of digital audio broadcasting has cap-
tured the collective imagination of the 
industry. 
But has this novel concept cast any 

shadows over conventional broadcast 
technology? Are manufacturers planning 
any improvements to existing equipment 
in the high-tech world of signal trans-
mission? 
In a word, no. Most manufacturers 

contacted by RW expressed confidence 
in the quality of conventional transmit-
ters and related gear for the foreseeable 
future. They seem to feel that the two 
technologies can co-exist, without DAB 
posing a significant threat. 
Even those who view DAB with 

greater scrutiny seem only to be "watch-

fully waiting!' For these people, it is sim-
ply too soon to tell what type of response 
may be required. 

Peaceful co-existence 
For James Kaplan, broadcast sales 

representative with TFT, it's too early to 
assess the threat from the new technol-
ogy. 
"We're not presently concerned with 

DAB," said Kaplan. "For right now I don't 
see it as competition with mass media 
radio as it is!' He added that the com-
pany's Reciter, an STL receiver and RF 
exciter in a single package, is "well 
suited" to accommodate digital sources. 
"Our feeling is this (the Reciter) will 

stand up against DAB on its own. It is 
our belief that DAB and conventional 
broadcasting can co-exist," he said. 
Kaplan stressed his belief that "DAB 

will not replace local broadcasting. DAB 
programming will probably originate 
from national centers as opposed to 

CCA 5 kW Tapped 
For WQLC Start-Up 
by Mark Schmucker, CE 
WQHL 

Lake City FL Broadcast engineers 
dream about the opportunity I've 
had: building a station from the ground 
up, from the control room to the trans-
mitter plant. Included with that thrill, 
however, are doubts and questions 
about picking the equipment for the 
project. 

REPORT 
The single most expensive equip-

ment purchase will be the transmitter. 
Of course, the cost involved with the 
purchase and the operating expense are 
very important. The bottom line: Get 
the most and best for the least. We 
chose the CCA 5000G, 5 kW FM trans-
mitter with the CCA 20G 20 W exciter 
for WQLC, our start-up FM. 
CCA has been in business many 

years and has many transmitters 
throughout the country. Within a 60 
mile radius, I can find several CCA 
transmitters either on the air full time 
or on standby. In fact, WQHL, the sta-
tion where I am employed full time 
as the chief engineer, uses a CCA 10 
kW FM transmitter; it has been on the 
air since 1973 and has had very little 
down time. 
The CCA 5000G is packaged in a sin-

gle nice-looking cabinet. The power 
supply as well as the PA box are built 
with enough room for easy main-
tenance and repair. 

Tube technology 
CCA still uses tubes in both the 

IPA and PA. The IPA is a 3CX800A7 
tube, which supplies more than enough 
drive for the PA. The PA uses the re-
liable 3CX3000A7 tube in a grounded 

grid design, eliminating the need 
to maintain screen voltages and cur-
rents. 
Tuning of the transmitter is both easy 

and straightforward. The exciter is 
rack-mounted in your associated equip-
ment rack. The exciter control circuits 
can be easily connected to the trans-
mitter so that the output is muted 
when the transmitter plates are turned 
off—to protect the IPA tube. 
Metering of the transmitter consists 

of not only the required parameters, 
but also voltage and grid currents 
of the IPA tube as well as PA grid 
current. The transmitter also has 
metering for filaments of the IPA 
and PA tubes and the AC line voltage. 
The filaments are adjustable for both 
tubes. 
Located behind the meter panel is 

the auto power control, plate control 
and overload circuits. The overload 
circuit monitors all the important 
points of the transmitter as well as 
VSWR. The auto power control moni-
tors the output from the directional 
coupler and will maintain the output 
to the set levels. 
The transmitter has ample status 

lights to tell you what is off, as well 
as when and where an overload has 
been detected. It will attempt to re-
cycle itself in the event of an overload, 
but the overload status will remain lit 
until it is manually reset. 

Going right to the top 
The evening the transmitter was 

first turned on we were, unfortunately, 
faced with a bad plate transformer. 
After a call from the station manager 
to the president of CCA (how many 
other companies let you speak directly 
to the president?), we had a new trans-
former delivered within the day and 
were able to get on the air by the tar-
get date. 

(continued on page 39) 

regional or local. Also, the nature of the 
transmission will probably be limited to 
specific formats of music and not news 
and information!' 

M:01MM  
ROUNDUP 

That question of the application of 
DAB is at the heart of a number of com-
panies' attitudes toward the technology 
in general. Until the concept becomes 
more concrete, manufacturers seem will-
ing to take the long view. 
Walt Rice, domestic marketing manager 

for Continental Electronics, acknowledged 
that "we will see some new technologies 
being developed for existing systems. I 
don't see any transmitter manufacturers 
involved in digital technology, but I'm sure 
there are many looking at it as we are, ask-
ing how they can prepare for DAB, 15 to 
20 years down the road. 
"In the meantime commented Rice, 

"if you ask the average citizen or politi-
cian what DAB means to them, they 
would probably have little to say!' 
Harris Corporation feels likewise. Bob 

Weirather, Harris' marketing manager, 
said "DAB right now is entirely unclear; 
its method of distribution isn't clear, 
many things are uncertain about it. 
"What we continually try to do is pro-

vide products that help broadcasters 
make a living today. Naturally, we are in-
terested and we study new technology, 
and contribute where we can, but our 
policy is to provide equipment that 
broadcasters can use today!' 

Broadcasters, not manufacturers 
So, is there a need to worry about the 

onset DAB? For some manufacturers, the 
concern should be on the part of broad-
casters. Competitive equipment is avail-
able now, they say, and broadcasters 
who are concerned about a threat from 
DAB should be prepared. 
Said TFT's Kaplan, "Broadcasters will 

have to upgrade their systems to provide 
for a higher quality analog signal if they 
are directly competing with the same 
sort of programming (DAB will provide). 
But," he added, "I don't think they'll lose 
much of their market!' 
The practical aspect of DAB implemen-

tation is still the crux of the matter. As 
Kaplan noted, "It will be a long time be-
fore there are receivers on the market for 
DAB. Also, with HDTV and other serv-
ices vying for chunks of the spectrum 
there is still a problem allocating fre-
quencies!' 
Added Weirather, "I've seen a lot of 

proposals, and heard DAB described in 
many ways so it's not clear how it will 
develop; there are just a lot of trial bal-
loons being floated right now!' 

TTC's Leading Edge 
Technology Gives You: 

• Easy Fast Installation 

• Constant Power Output 

• Low Maintenance 

• Virtually No Down Time 

• Low Power Costs 

• One of the Best Speced 

Exciters in Radio 

The TTC FMS Line—Products that give you years of trouble-free, 
crystal-clear signal, and is available in lkW to 8kW models 
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Recording/editing station 
Symetrix, Inc. has introduced the 

DPR44 random access editing system, 
equipped with a color controller screen 
and graphics control tablet. Other fea-
tures of the station include complete in-
terlock of all record/edit events with 
timecode, video sync and word clock as 
well as simultaneous four-track record-
ing and playback. 
For more information, contact Stephen 

St. Croix at Symetrix: 206-282-2555, FAX: 
206-283-5504, or circle Reader Service 6. 

Pro-DAT recorder 
The SV-3900 Pro-DAT recorder from 

Panasonic is compatible with virtually all 
other editing controllers and automation 
systems, and comes with a MK390 re-
mote controller. 
The system also has selectable ES/Bus 

or P2 machine control/networking inter-
face, 44.1/48 kHz sampling rates through 
either analog or digital inputs. 
For more information, contact Ron 

Tomczyk at Panasonic: 201-348-7183, 
FAX: 201-392-6485, or circle Reader Serv-
ice 67. 

Interactive phone system 
TeleMedia, an automated phone sys-

tem by TeleMax Voice Systems Inc., con-
tains such features as an eight slot an-
nouncement wheel that will rotate a 
different recorded message on a per-call 
basis, and two voice mailboxes which 
each have the capacity for 100 45-second 
messages. 
For more information, contact Warren 

Harris at Telemax: 214-929-1200, FAX: 
214-929-1221, or circle Reader Service 88. 

Recording/archiving system 
Panasonic Professional Audio in con-

junction with Bruel & Kjaer Instruments, 
Inc., has introduced a portable R-DAT 
recording/archiving system. The system 
includes two Bruel 8r Kjael type 4006 
omnidirectional microphones and a 
Panasonic SV-255 portable R-DAT 
recorder in a padded suitcase. Also in-
cluded are a low noise mic/line pre-amp, 
MASH A/D converter and 64x oversam-
pling. 
For more information, contact Adrian 

Weidmann at Bruel & Kjaer: 508-481-
7000, FAX: 508-485-0519, or circle Reader 
Service 23. 

Intercom system 
The SMI-5A is a studio monitor in-

tercom system from Broadcast Tools. 
The unit features a telco interface in-
put, which allows output from an ex-
ternal telephone hybrid to be inserted 
into the headphone circuit. Two built-
in headphone amps with multiband 
equalization and a front panel electret 
condenser mic with limiter are also in-
cluded. 
For more information, contact Don 

Wmget at Broadcast Tools: 206-938-4089, 
or circle Reader Service 49. 

Wireless cable catalog 
"Wireless/90" is a new catalog from 

Microwave Filter Co. It describes micro-
wave filters and accessories for 
MMDS/ITFS/MDS reception. Video 
aural combiners, channel combiners, 
channel group combiners, preselectors 
and interface filters are all included with 
response test curves and dimension dis-
plays. 
For more information, contact 

Elizabeth Buck at Microwave Filter 
Company, Inc.: 315-437-3953 ext. 252, 
FAX: 315-463-1467, or circle Reader Serv-
ice 105. 

Compressor/limiter 
dbx Professional Products has in-

troduced the dbx 160XT compres-
sor/limiter, with features such as XL-type 
connectors, a ground-lift switch at the 
balanced input and additional matched 
RMS detectors for true power summing 
when stereo strapped with another 160 
XT. 
For more information, contact Scott 

Heineman at dbx Professional Products 
Division, AKG Acoustics: 415-351-3500, 
FAX: 415-351-0500, or circle Reader Serv-
ice 93. 

Stereo generator 
The Model 706 FM stereo generator from 

Inovonics incorporates the FMXTm 
coverage-extensive transmission system 
and is compatible with FM-stereo broad-
casting standards. The 706 also includes a 
variable composite processor, internal com-
bining for up to three SCA or RDS subcar-
riers, and dual-channel bargraph metering. 
For more information, contact Ann 

Pelz at Inovonics: 408-458-0552, FAX: 
408-458-0554, or circle Reader Service 51. 

Snake cables 
Available now from Belden Wire and 

Cable are nine multi-pair snake cables. 
Available in pair counts of four to 32, the 
cables contain 24 AWG conductors for 
longer runs, are CM rated, and UL listed 
to meet NEC® requirements for instal-
lation between walls. 
For more information, contact John 

Valentine at Belden Wire and Cable: 
317-983-5200, FAX: 317-983-5294, or cir-
cle Reader Service 40. 

Acoustical analysis service 
The Azonic Acoustical Analysis Serv-

ice (AAAS) is a three-dimensional corn-

puterized modeling program designed 
to maximize noise reduction. Using a 
special sound analysis kit, information 
is collected and sent to Azonic for anal-
ysis. When returned, the analysis gives 
information on acoustics, detailed 
graphs and recommendations to reduce 
noise levels. 
For more information, contact Brent 

Johnson at Azonic: 612-894-2230, FAX: 
612-894-Z748, or circle Reader Service 57. 

Transmitter/receiver 
The Pro-Audio Fiber optic link from T-

Tech can convert two to four channels of 
audio or other analog information hav-
ing DC-65 kHz bandwith per channel 
into digital information. The information 
is then converted to optical format, and 
transmitted across a fiber optic cable into 
digital and finally analog format. 
Each channel has a 200 kHz sampling 

rate and the system can be wave division 
multiplexed on existing fiber optic sys-
tems. 
For more information, contact Daniel 

Talbot at T-Tech: 508-562-5820, FAX: 508-
568-1219, or circle Reader Service 104. 

Studio amplifier 
Crown International's macro-

Reference amplifier has a 20 Bit digital 
range, multiple plug-in input configura-
tion and is operable in bridged/mono or 
parallel/mono modes. 
The amplifier's bandwith is between 3 

Hz and 100,000 Hz and its damping 
capabilities are in excess of 20,000 at 8 
ohms. 

For more information, contact Gerry 
Barclay at Crown, 219-294-8314, FAX: 219-
294-8FAX, or circle Reader Service 45. 

World proven. 

First, there was the 
original TEX-20 FM 

exciter from BEXT. It 
was bulletproof. It was 
priced right. It found its way into over two 
thousand FM stations around the world. 
Owners raved. 

Next, this popular exciter was redesigned. 

Front panel frequency selection, a BEXT 
advantage, is now accomplished in 10 kHz 
increments. Custom phase locking is provided. 
for compatibility with external references. The 
TEX-20's internal layout is now completely 
modular, so testing and service are accomplished 
easily and quickly. The capacity to run on 24 
volt DC is added. Main operating parameters 
are brought out to the back panel for remote 
control, including remote raising and lowering 
of output power. Specifications are enhanced. 

• 

• 
MIT 

And improved. 

• 

The BEXT 24-hour service hotline: 619-448-2651 

Now, stations have 
found the TEX-20 "flaw-
less" and "perfect in 
every way" (we're not 

making this up). Nearly three thousand are in 
the field, in most cases with BEXT amplifiers 
at the output. More and more FM's are finding 
that they don't need to spend more to get 
more reliability, features, or performance 
from their transmitters. 

The TEX-20 is a phase locked I,,op exciter 
with continuously variable output power from 
2W to 20W - other BEXT exciters produce up 
to 80W. Our FM amplifiers are available from 
100W to 30,000W ( the solid state, broad-
band, 250W and 500W are our most popular). 
Delivery is prompt, direct from our San Diego 
offices. 

Call BEXT today for more details on our wide 
range of products. 

739 5th Avenue 
San Diego, CA 92101 

619-239-8462 -MEW 
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RS CART 2000. 
A great new cart machine. 

With so many good cart machines on the market today, how do 
you make a new one better? 

Begin by including every important cart machine feature: 3 cue 
tones, fast forward, XLR connectors, active phase correction, front 
panel azimuth adjust, LED VU and phase meters, full logic, remote 
control, and more. You'd have to buy every other machine available to 
assemble all these features. 

Next, build it to last. That means long life heads, 1/2" thick deck 
plate, direct drive Nidec motor, massive toroidal power supply, newly 
designed positive cart hold-down and guidance systems, and precision 
head-block assembly. 

I 
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Finally, distinguish it with features no other unit has. The RS-2000 
is the first cart machine to offer flutter correction, splice finder, and 
timer on all models. 

But features aren't important if the engineering isn't top-notch. 
The RS-2000 was created by industry-renowned design engineer Mike 
Sirlçis. So this "new" machine carries more than a decade of cart 
machine experience. 

One last note: since the RS-2000 is built, sold and supported 
exclusively by Radio Systems, it carries one more trademark—VALUE. 
Every RS-2000 model is very affordable. 

Call toll-free today for details. 
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Digital Tuner 

KI01 Switches to Continental 
by John Buckham, President 
John Buckham Consulting Svcs 

Belmont CA When we were replacing 
the KIOI transmitters, we went to the 
NAB spring show in Atlanta to look over 
the offerings. After three days, we 
decided to purchase two new 35 kW 
Continental 816R-5B transmitters. I think 
it was the right choice. 
I'm no stranger to Continental. As a 

contract engineer, I see quite a few 
broadcast transmitters; some of the most 
trouble-free transmitters I maintain come 
from Continental. When I need to order 
parts I always find Continental has them 
in stock or can make them for you 
quickly. What's more, the field service 
department is fantastic. 

Straightforward installation 
Installation was extremely straightfor-

ward, with clear instructions to guide us 
along. Inspection and installation took 
us only six hours from start to finish, 
thanks to a built-in harmonic filter and 
nicely placed terminal strips. 
The 816R-5B sports features such as a 

solid state IPA and power control mod-
ules, VSWR foldback, PA tube filament 
regulation, automatic power failure 
restart and a full tally display of 24 indi-
cators. The cabinet is pressurized by a 
large blower which has a filtered source 
so the inside of the transmitter will re-
main clean if the unit sits in a dusty en-
vironment. 

Mat  
REPORT 

Both our transmitters were equip-
ped with Continental's Transtat control 
and monitoring system. This is a com-
puter that replaces the control panel; 
it looks just the same, except for an 
extra indicator and RS-232 connector 
on the back. 
The Transtat not only monitors all the 

voltages in the transmitter, like the fila-
ment and plate voltage and current, but 
also monitors such items as PA exhaust 
temperature and line voltage. It will then 
log these values and store them at a 

CCA Key to Start-Up 
(continued from page 35) 

The transmitter is operated by re-
mote and is controlled by a Gentner 
VRC 2000. Interconnection between the 
transmitter and the remote control was 
easily accessible from behind the meter 
panel. 
The only things I do not like about 

this transmitter are that the upside-
down IPA tube is difficult to install and 
CCA no longer provides a tube puller 
for the PA tube. 
I have had good luck in the past 

with CCA transmitters and expect 
it to continue with this one. I will 

have no problem in leaving CCA 
on my transmitter consideration list 
when I am faced with recommend-
ing a transmitter for future pur-
chases. 

Editor's note: Mark Schmucker is 
CE for WQHL-AM/FM, Live Oak, FL. He 
is the contract engineer for WQLC-FM, 
Lake City. Contact him at 904-362- 
5810. 

For more information on CCA transmit-
ters, contact Ron Baker at CCA: 404-964- 
3530, FAX: 404-964-2222, or circle Reader 
Service 137. 
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policy is to be less 

expensive on high quality. 
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Professional Compact 

Disc Player 
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cueing capability • High resolution digital 
filter • Rocker control for DJs • Pitch 
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Class AA • DC Circuit Construction • 24 Channel Random Access Preset 
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preselected interval, or you can send 
them out to a printer. 

In addition to its logging duties, Trans-
tat can also control the transmitter much 
like a conventional remote control. We 
ordered 9600 baud data line down to the 
studio so the operator could use the 
Transtat for both purposes. The Trans-
tat also has a 2400 baud dial-up modem 
so you can check on the transmitter from 
home with your PC. 

Easy start-up 
Start-up was a snap. The transmitters 

are tested at the factory at your TPO, line 
voltage and transformer configuration. 
I also noticed that 25 hours had elapsed 
on the filament hour meter—they had let 
both transmitters run for a day before 
they shipped them to us. A nice touch, 
to say the least. 
We patched the number one transmit-

ter into the load, hit the filament "on" 
switch and nothing happened. Only one 
light was glowing on the annunciator 
panel. It was clear we had to reverse two 
of the phases. We did and the blowers 
came on. 
The rig is equipped with a phase 

loss/reversal lockout relay. After 30 se-
conds the "ready" tally came on and we 
were ready to switch on the plates. A 
quick press of the button, and the power 
smoothly ramped up to 34 kW—our 
licensed TPO—without a hitch. 

It worked perfectly out of the box! A 
quick check of all the factory test data 
showed that everything was as it had 
been at the factory in Dallas. I couldn't 
ask for a smoother start-up. 

When I need to 
order parts I always 
find Continental has 
them in stock . . . 

With the Continental 802A exciter, the 
transmitter met the published specs with 
room to spare. The synchronous AM 
noise was an incredibly low —55 dB. 
The number two transmitter went in 

as easily as the first, with no surprises. 
Both transmitters have been running 
main/alternate main now since June with 
no serious problems to report. " 
With all the refinements Continental 

has made in these transmitters, they are 
every bit as high performance as the 
competition's units, while retaining the 
time tested standards of the 816 family 
of transmitters. 

um 
Editor's note: For more information on the 

816 series, contact Steve Claterbaugh at Con-
tinental: 214-381-7161, FAX: 214-381-4949, 
or circle Reader Service 151. 

hat is it about the Signature Ill that keeps so many leading 
station groups and consulting engineers coming back for 
another, and another, and...? Is it this console's unparalleled 
record of reliability and longevity? The LPB Signature Ill's easily 
maintained modular electronics? Its excellent RFI immunity? Or 
is it designed-for- radio features like the following: 
• 3 inputs per channel 
• Identical Program 1 and Program 2 output busses 

• Remote starts on all channels (except channel 1) 
• Mono/stereo input switch (on stereo consoles) 

• Components and connections clearly labeled for painless 
installation and easy maintenance 

Chances are, it's all of the above. But whatever the reasons, 

leading stations and engineers across the country demand 
Signature Ill's "unstoppable" performance. In fact, they've 
made it one of the most popular consoles ever built. If you've 
been spending too much time inside your console lately, 
contact your broadcast equipment dealer or call LPB for full 
information and specifications at (215) 644-1123. 

LPB Signature Ill audio consoles are available in 6,8,10 and 12 channel stereo 
and 6,8 and 10 channel mono configurations. 

LPB 
28 Bacton Hill Road • Frazer, Pennsylvania 19355 

Tel: 215-644-1123 • Fax 215-644-8651 
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Altronic Load Used 
by Richard Garrett, Spvsr Bcast Test 
Continental Electronics 

Dallas TX Dummy loads are used daily 
in the test facility at Continental Elec-
tronics Corp. in the testing of AM, FM and 
SW transmitters. Our requirements for 
loads depend on the output power of the 
transmitters being tested. We were ex-
cited, therefore, to try the 35 kW air-cooled 
load from Altronic Research. 
The air-cooled load, Model 6735, is 

designed to operate from DC to 240 MHz 
with a VSWR of 1.15:1 maximum; it is 
perfect for the application of testing 
broadcast transmitters in the 10 to 35 kW 

power level. 
The load, available in 115 V or 230 V 

models, is designed using 24 non-

USER 
REPORT 

reactive resistors (300 ohms each) and is 
cooled by a centrifugal blower. The 
blower pulls air from floor level up 
through a plenum that encloses the 
resistor assembly. Air is then channeled 
down through the resistor assembly and 
out a discharge vent. 

Do You Know 
These Guys? 

- ago 
Jut, • 

A1riíttianel _imam 
/-X If Not, You Should. 

These gentlemen are 
veteran, experienced broad-
cast personnel who are the 
"heart" of Harris Allied 
Equipment Exchange. Their 
experience is unparalleled. 
They BUY, SELL and 
TRADE used broadcast 
equipment and have been 
since the late 1960s. 

1/Ve need to BUY used 
equipment to replace our 
inventory. Business is good 
and so our shelves are a 
bit bare. Have you checked 
under your benches...in the 
cabinets...in that store-
room...up in the attic, etc.? 
What are you waiting for? 
Take a look around and let 
us know what you have 
and we'll try to make a 
deal with you. 

635 SOUTH E ST. • P.O. BOX 

We accept TRADE-INS on 
buys of new equipment and 
we SELL USED and NEW 
broadcast equipment 
(demos and scratch & 
dents). We also selectively 
BUY used radio equipment 
of various vintages. 

Call on us any business 
working day. (That's Jim 
on your left and Chuck to 
your right.) They've been 
around for a long time and 
they know the business. 
You're guaranteed the best 
knowledgeable broadcast 
assistance the industry has 
to offer and you'll get the 
fairest price for your used 
equipment. 

HA.nnis 
AILLIED 
EQUIPMENT EXCHANGE 

3 1 7- 9 6 2 - 1 4 7 1 
FAX 317-966-6321 

1487 • RICHMOND, IN 47374 

in Testing 
This arrangement results in extremely 

quiet operation. In fact, some transmit-
ters may create more blower noise than 
does this load. 
The output vent has a removable grill 

so that a duct may be installed to allow 
moving the hot air outside. This allows 
efficient mixing of load and transmitter 
air exhaust. 

External characteristics 
The outside of the load has a main 

power switch, an overheat light, a 
blower "on" light, AC input connector, 
a ground terminal, and an interlock ter-
minal strip. As the instruction book in-
dicates, these can be grouped into two 
categories or control 
circuits. Both circuits 
are supplied power via 
a 15 A circuit breaker. 

In the blower control 
circuit, power is sup-
plied to a blower relay 
through the front 
panel power "on" 
switch or through one 
of three thermal 
switches in parallel 
with the power on 
switch. The thermal 
switches activate at ap-
proximately 120° F. 
Upon activation, the 
blower relay supplies 
power to the motor 
and blower on lamp. 
The second circuit 

provides interlock con-
tacts for the user. This 
circuit consist of two 
thermal switches in se-
ries with the interlock 
relay. These thermal 
switches open at ap-
proximately 260° E Be-
cause the blower on 
thermal switches will 
cycle the blower on when required, the 
interlock provides a closed pair of con-
tacts whenever power is applied to the 
load 

The Altronic Research dummy load, at right, in a typical Continen-
tal test installation. 

. . . some transmitters 
may create more 
blower noise than 
does this load. 

During the more than twelve months 
we have had the load, service require-
ments have been zero. Maintenance of the 
load as recommended by Altronic Re-

search consists of periodic cleaning of the 
blower and motor assembly with a 
vacuum cleaner. Also, periodic lubrication 
of the motor is recommended depending 
on the amount of service it provides. 
Replacement of the resistors in the RF 

circuit is an easy task. All panels are 
removable via Torx head screws. Once 
the outside panel is removed, the inside 
panel must be removed to expose the 
resistor bank. 

Flawless operation 
In conclusion, we have used the 

Altronic load for over a year, and dur-
ing that time have experienced no 
failures. Indeed, the load operated flaw-
lessly even when temperatures were 
over 100° F in our test facility. 
The most enjoyable parts of using this 

load are its extremely quiet operation 
and its stable VSWR under power. In ad-

dition, the load is completely enclosed 
with solid panels that provide important 
safety protection from RE 

If it ever becomes necessary to replace 
any resistors, the easy access to the resis-
tor bank will be a big plus. The instruction 
book is well written and provides ample 
information needed in the operation and 
maintenance of this load. We have found 
the Altronic Model 6735 RF load to be a 
positive addition to our test facility. 

o 
Editor's note: For more information on the 

Model 6735, or other Altronic dummy loads, 
contact Doug Starkey at Altronic Research: 
501-449-4093, FAX: 501-449-4091, or cir-
cle Reader Service 73. 

CD Quality Switchers 
Two families of audio routing 

• ALL with CD level performance 

• from 1 x 10 to 60 x 60 

• with level metering 

8310 
10 ggileo 
1 stereo out 

$895.00! 

switchers - 8300 & 9000 

• with relay crosspoints 

• optional machine control 

• from LED indicator switches 
through PC/computer control 

0111 41, * ern" • • t • M IMI. Wage 

8310 

P 0 Box 32550, San Jose, CA 95152 

J. NS. Electronics, Inc. 408/729-3838 FAX 408/926.10031 
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BE's MIA Minimizes Downtime 
by Bill Harland, Mgr Dom Sls, and 
Russ Erickson, Mgr 
RF Products Broadcast Electronics 

Quincy IL As FM radio stations be-
come more profitable, lost revenue from 
any time off the air has become unac-
ceptable. The solution of building new 
FM transmitter installations featuring 
completely redundant transmitters with 
automatic standby activation is becom-
ing more common. The problem is that 
the time needed to design and build 
such a system is generally more than a 
typical station engineering staff has 
available. 
To provide a solution to this problem, 

Broadcast Electronics designed Main/Al-
ternate Main (M/A) FM transmitter sys-
tems as "standard" products. 
Complete dual-combined FM trans-

mitter systems have been common for 
many years in situations where 10 kW or 
more transmitter output power was re-
quired, but a factory delivered system 
that provides 100% full power standby 
capability has not been available except 
as an expensive custom alteration. 

Wide range of levels 
Broadcast Electronics has standard M/A 

FM transmitters available at all power 
levels from 100 W to 38.5 kW. These sys-
tems include two transmitters of the same 
model, a motorized coax switch, a center 

control cabinet housing the transmit-
ter/switch controller, and all required RF 
plumbing and control wiring. 

TECHNOLOGY 
UPDATE 

BE can also add to the standard sys-
tem options such as: manual RF bypass 
patching, switching for two antennas, in-
line RF wattmeters, system RF loads, 
probes, couplers, etc. 

If failure of the transmitter on the air 
occurs, automatic change-over is con-
trolled by a Broadcast Electronics FA-2 
transmitter/output switch controller. 
This unit is designed for direct connec-
tion to (and control of) Broadcast Elec-
tronics FM transmitters and all popular 
motorized coax switches. 
The FA-2 provides automatic activation 

of the standby transmitter if the on-air 
transmitter's power output falls below a 
user adjustable threshold for a desig-
nated period of time. It includes an 
alarm closure to inform the operator that 
the transmitter change-over has oc-
curred. 
The FA-2 is equipped with latching re-

lays to provide "memory" of which of 
the transmitters was on the air, in the 
event of an AC power failure. If the 
transmitter site loses AC power, the 

transmitter that was on the air at the 
time the power failed automatically 
returns to air when AC power is re-
stored. 

Installation made simple 
The most significant advantage of 

Broadcast Electronics' M/A transmitter 
system is installation 
time once the system 
has been delivered to 
the customer's loca-
tion. This is because 
the entire system RF 
plumbing and control 
wiring is laid out and 
pre-cut as a part of the 
final assembly, prior to 
final test. 
When the system is 

received at the cus-
tomer's transmitter 
site, there is no meas-
uring or cutting of 
transmission line or in-
stallation of connectors 
or spade lugs on con-
trol wires required. The user simply puts 
the transmitters and control racks in 
place, installs the pre-cut rigid line and 
connects the pre-cut control wiring. 
Since the M/A was tested as a system, 

not only have the transmitters had a 
complete final test, but so have all the 
control wiring, motorized coax switches 

and the automatic change-over con-
troller. 
Because the system has been assem-

bled at our factory, it includes all the 
needed rigid transmission line. The cus-
tomer receives not only the benefit of 
saving installation time, but also the time 
spent planning, specifying and purchas-

A BE FM-10B M/A, recently delivered to WYNY, includes an op-
tional second center cabinet, Bird RF Wattmeters and a Burk Tech-
nology ARC-16 remote control. 

ing the smaller components required for 
the new transmitter system. 

Editor's note: For more information on 
Main/Alternate Main FM transmitters, con-
tact Russ Erickson or Bill Harland at Broad-
cast Electronics: 217-224-9600, FAX: 217-
224-9607, or circle Reader Service 12. 

More Power To You.. 
MAXIMUM VELOCITY AND MINIMUM ATTENUATION 

That's what MYAT rigid line and RF components deliver. We manufacture them using highest quality 
pure copper or aluminum, and thoroughly test each one before shipping. Princeton University's 
Plasma Physics Laboratory evaluated MYAT performance, and chose our components 
for their research reactor. 

RL1.1 I \ ND 1.0\(;[‘ I I 1 

They're important to you—and to us. So we use non-galling silver plated beryllium 
copper contact springs, brass elbow reinforcements and pure virgin Teflon inner 
supports. Every MYAT rigid line section and component is warranted for a full 
year. That's why you'll find the bright blue MYAT logo in transmitters and sys-
tems by Harris, Acrodyne, QEI, Micro Communications and Broadcast Elec-
tronics. And at thousands of broadcast stations worldwide. 

SFR\ I(U. A NI) SL PP( RT 

Need a replacement fast? Check our catalog—virtually every item listed is ready 
for immediate shipment. Not sure what you need? Ask a MYAT engineer for tech-
nical assistance. Unusual requirements? Our computerized design and testing facili-
ties turn them into "routine" projects. We did it with high-power 93/t6" 50 Ohm line 
for KGON-FM's multi-station tower, and we can do it for you. 

Whether you're planning a new tower, upgrading an older installation, or coping with an 
emergency, MYAT power is as close as your phone. Put it to work in your RF transmission 
system. Contact your RF distributor, or phone us at (201) 767-5380. 

• 

MYAT, INC. 
Manufacturen of RF transmission equipment since 1951. 

40 Years of Experience, 40 Years of Excellence. 

380 Chestnut Street • RO. Box 425 • Norwood, NJ 07648 • Tel (201) 767-5380 • Fax ( 201) 767-4147 
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WI Offers Power Supply Option 
With FMQ-20000B/30000B, Broadcasters Can Choose 

Between Single and Three Phase Supply Design 

by Jeff Detweiler, Dom Sis Mgr 
QEI Corp. 

Williamstown NJ "If we don't have 
it ... you don't need it!" That's how 
most transmitter manufacturers used to 
treat the idea of a high power single 
phase transmitter. They overlooked the 
possibility that Class "M" facilities might 
someday upgrade their plant and be 
confronted with the cost or inability of 
the power utility to provide three phase 
power. 
Such stations often installed rotary 

phase converters to generate three phase 
for the new transmitter. But this rotary 
converter approach added complexity 
and another piece of equipment to main-
tain. There had to be a better solution to 
the problem. 
Many transmitter companies had 

single phase designs. But because 
the tetrode designs of many manu-
facturers were prone to having the plate 
voltage soar when exciter drive was 

a rectifier stack was 
a plume of smoke and 

lost, many 
sacrificed in 
fire. 

It was this inherent problem of mixing 
tetrodes and single phase that led QEI 
to design its high power transmitters 

around a triode in a grounded grid con-
figuration. 

If you measure power in and RF 
power output, the overall efficiency 
between a tetrode and a triode trans-
mitter are within 1% to 2% of each 
other. Triodes typically are less expen-
sive, and rarely foul up catastrophically 
like their tetrode counterparts. Add in 
the inherent stability, elimination of 
tube neutralization, and greater inter-
nal component spacing, and you have 
a rugged tube with a predictable charac-
teristic. 

TICHIVOIDG 
UPDATE 

For those concerned with synchro-
nous AM noise, the grounded grid 
triode is the only design to get 
numbers approaching —60 dB! 

Triode advantage 
What makes the triode so conducive 

to single phase operation? Obviously, 
the tube doesn't care how it gets the 
DC voltage. The problem is filtering 
the DC to the degree required for 

"DIV-111)" 

v•iith tle 

Cornosite etee 

The IDIVIDEND gives you: 

• Full spectral protection to give 
you tle most from your existing 
composite clipping/ processing 

equipment 
cha 

• A.5% increase in main nnel 
modulation LEGALLY 

• Full signal integrity for your 

SCA customers 

• e of the above With no loss of 
stereo separation 

at't 

transmitter operation. It requires 
the use of a two-section choke input 
filter. 
However, to keep the inductance of 

the input choke to a realistic value, a 
relatively large minimum current must 
be maintained. Should the current drop 
below the critical value, the filter will 
act as a capacitor input filter and the 
DC voltage will rise to the peak value 
of the applied AC (approximately 150% 
of normal). With a tetrode design this 
happens when RF 
drive is removed, as 
could happen with a 
momentary power 
glitch or an exciter or 
IPA fault. 
The use of a bleeder 

resistor to maintain 
this current would 
waste large amounts of 
power. Switching the 
bleeder in and out 
with RF drive would 
save power, but is 
complex and expen-
sive to accomplish. 

Fortunately, the zero 
bias triode accom-
plishes the switched 
bleeder trick auto-
matically. With no RF 
drive, the idling cur-
rent is sufficient to 
allow an input choke 
of practical size, and 
as RF drive is applied, 
the plate current 
makes RF power in-
stead of heat. 

A breed apart 
This design concept 

resulted in the QEI 
FMQ-20000B/30000B, 
the first high power 
FM transmitters to offer a single phase 
and a three phase design. Beside having 
a power supply that sets the FMQ-
20000B/30000B above the others, QEI has 
incorporated our proven "lump con-
stant" PA circuit around the grounded 
grid triode. It has no trouble-prone 
sliding contacts, and no conventional 
plate blocker. 
Driving the PA are QEI's own 600 W 

solid state IPA modules. In addition to 

modular IPAs, the FMQ-20000B/30000B 
have redundant modular power sup-
plies. This design gives each module its 
own supply, adding to the ease of main-
tenance. 
The entire package including power 

supply is housed in two 24"x76"x34" 
cabinets. Through the use of hinged 
front panels and full rear doors, every 
component is easily and safely accessi-
ble. 
With a free spares kit, free on-site 

0E1's FMQ-200006/30000B transmitters employ modular solid 
state IPA design. 

check out, a 15,000 hour tube warranty, 
and the option of having the single or 
three phase supply you want at no ex-
tra cost, FMQ-20000B/30000B really 
make QEI stand for Quality, Engineer-
ing and Innovation. 

Editor's note: For more information con-
tact Jeff Detweiler, at QEI Corp.: 609-728-
2020, FAX: 609-629-1751, or circle Reader 
Service 101. 

DIGITAL ANTENNA MONITORS 
In Stock — Available for Immediate Delivery 

Price $2400.00 2 Towers Will operate with any remote control equipment. 

Price $1780.00 2 Towers For AM directionals with studio located at transmitter site. 

These monitors are state-of-the-art instruments of unequalled accuracy. (.5% or better on ratio and .5° or better 
on phase) and stability. With typical modulation the true ratio readout of these monitors is a factor of 10 more 
stable than instruments that measure normalized amplitude, and their phase readouts are rock solid. Phase 
sign is automatic, no extra operation. In addition to the analog DC outputs for remote control the Model CMR 
has a multiplexed BCD digital output which can be used to drive the Remote Indicator Model CMR-1. RF inputs 
have dual protection. Gas discharge tubes across the sample line terminations plus relay protection. 

GORMAN REDLICH MFG. CO 
FAX 614-592-3898 • 257 W.Union St. • Athens OH 45701 • 614-593-3150 
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Sidekick WYNY's SCA Solution 
by Jim Huste, CE 
INYNY 

New York NY Is your station going to 
try to pick up some extra money by sell-
ing its unused SCA space? More and 
more services are looking for an SCA to 

USER 
REPORT 

carry their programming—foreign lan-
guage broadcasting, digital paging and 
background/foreground music—to name 
but a few. 

It's easy money, really. It's invisible to 
your main audience and can add thou-
sands of dollars a week to the station's 
bottom line. If you haven't been asked 
to install SCA equipment yet, you will 
be, eventually. 
There are many SCA generators cur-

rently on the market and they all work 

well at generating the subcarrier to be 
mixed with your main program. How-
ever, not all SCA generators incorporate 
critical features that will make your life 
easier. Most of the time the company 
wanting the SCA will supply the pro-
gramming to you on a telephone wire or 
a satellite dish and will also supply the 
SCA generator. 

Not all gravy 
So there you are, out at the trans-

mitter hooking this stuff together. 
Nothing could be easier: You get it on 
the air and, well ... the main channel 
program is chattering in the back-
ground, especially during those modu-
lation peaks with cymbals and drums. 
The customer's not happy and you've 
got to fix it. 
You try hooking up an old CBS Labs 

Volumax to up the levels; no help. To get 
it louder would mean to overmodulate 
or overdeviate the SCA. Nope, can't do 
that. 

WMXR Selects Bext 
by Rob Wolf, GM 
VVMXR 

Woodstock VT Our station was 
pieced together in the spring of 1989 
with a mix of both new and used equip-
ment. We anticipated replacing much of 

Aililel 
REPORT 

the original equipment in phases after 
the first three years, so we felt we had 
an ability to compromise with used 
equipment. 
The transmitter facility required 

greater attention than the studios due to 

its remote access. The half-mile hike to 
a ridge overlooking the Connecticut 
River required as maintenance-free a 
facility as possible while remaining fis-
cally conservative. 
The transmitter, an old ITA model 

refitted with solid state power supplies, 
uses composite STLs, a new remote con-
trol and 2-bay Jampro antenna coupled 
with an over-built tower to withstand 
additional services. The exciter is a Bext 
PTX 20. 

Impressive performance 
The performance of the Bext exciter 

has been impressive. In a technical and 
financial environment that promotes 
new and expensive, the quality and 

(continued on page 44) 

Upgrade Your MRC 1600 
Remote Control for the Nineties 

If you own a Moseley MRC 1600 Remote Control and want to 
interface it with a PC. you can easily up9rade the system with 
MRC 1600 to MRC 1620 conversion kits. 

Converting your system will allow dial- up access to your trans-
mitter using Moseley TaskMaster20 software. You can even 
direct connect a PC at the studio to handle your station's logs. 

Conversion kits consist of the following: 

mi Remote Terminal kit includes CPU module and Intel modem. 

• Control Terminal kit includes CPU module and RS-232 port. 

• Taskmaster20 Software program for your PC. 

You'll be surprised how easy these kits are to install (no re--
wiring your transmitter) and how easy they will fit your budget. 
Upgrade today to ensure your remote control won't be left 
behind the times. 

Contact Moseley for a free TaskMaster20 demo disk. 

The SCA instruction book says try 
retuning the transmitter. So you've 
twisted the knobs all over the place, it 
still sounds bad and your transmitter ef-
ficiency is down to 47%. There must be 
a better way. 

pass exactly in the middle of your oper-
ating frequency. 
That in itself is a book's worth of dis-

cussion. But with the Sidekick you've 
got everything you need to perform this 
tuning procedure simply. Eric Small and 
his buddies have included a wideband 
noise source and an AM noise meter in 
the Sidekick to facilitate this type of tun-
ing. 

Inject the wideband noise into the ex-

Modulation Sciences' Sidekick simplifies SCA operation at WYNY. 

There is! Get a Modulation Sciences 
Sidekick SCA generator and throw out 
everything else. The Sidekick's got a 
preemphasized limiter so you can crank 
up the volume without over deviating 
the preemphasized high end. You'll be 
able to pick up several dBs of loudness 
this way, helping you to get further 
away from that dreaded crosstalk noise 
floor. 

Tuning made simple 
Speaking of crosstalk, that's why 

you were trying to retune the trans-
mitter: to reduce the crosstalk by reduc-
ing the AM synchronous noise. Which 
is another way of saying that you are 
trying to center the transmitter's band-

citer in place of the composite audio and 
hook the Sidekick's AM noise meter into 
a convenient RF sample port, then tune 
the transmitter for a null on the Side-
kick's meter. 
You've just tuned the transmitter for 

minimum AM synchronous noise and 
crosstalk. Now you've got the best SCA 
performance in town and a pat on the 
back from the SCA people and the 
GM ... not a bad day's work. 

Editor's note: Jim Huste can be reached at 
WYNY: 212-237-2561. For more information 
on the Sidekick SCA generator, contact Eric 
Small at Modulation Sciences: 718-625-7333, 
FAX: 718-260-8286, or circle Reader Serv-
ice 117. 

"THE-1 replaced all these exciters 
because it sounds as good 
as it specs. 15 Ron Frillman, Manager, Radio RF Sales, 

Harris Broadcast Div. 

Here's proof that THE-1 is the best-sounding FM exciter you can buy. 
When we invited Chief Engineers to evaluate the Harris THE-1 at their 
stations for 30 days, dozens took us up on the offer. They listened to 
THE-1 side by side with virtually every FM exciter on the market. They 
heard real improvements in the sound of their stations. At the end of 

the month- long test, they traded in their exciters—some older, some 
quite recent—and traded uo to THE- 1. 

To date, over 500 stations worldwide have discovered the THE-1 

difference. Prove it to yourself—call Harris Allied Radio RF Sales 
today at 217-222-8200, Ext. 3110. 

Moseley 
Moseley 
Associates 
Inc 

111 Castilian Drive 
Santa Barbara, CA 
93117 USA 

Phone 805-968-9621 
Telex 658448 
Fax 805-685-9638 
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RO. Box 4290 • Quincy, IL USA 62305-4290 
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'41E(2ErGIEr°Er°ErGlEr°ErGiErGIErGIE Bext Offers Quality 
Audio on a Budget Bring your station into 

the 90:s with CATRILINK 
the digital STLITSL. 

"It's a dream system—we get specs like the microwave wasn't even there. 
CAT-LINK has completely eliminated the STL delay." 

Jeff Andrew, WGCI-FM, Chicago 

"CAT-LINK solved all our problems in 4 minutes-2 minutes to install each 
end. Performance has been impeccable." 

Paul Christensen, WIVY-FM, Jacksonville, FL 

"CAT-LINK makes money for us, and it improves the sound of the station." 

Mike Callaghan, KIIS-FM, Los Angeles CA 

"CAT-LINK has held up through extreme heat, a hostile RF environment and 

nasty summer lightning storms." 
Dick Byrd, WZGC-FM, Atlanta GA 

Two-way multi-channel communications 
CAT-LINK digitizes the entire composite signal with no data compression, so 
you can run the stereo generator and processing at the studio, where they 

really belong. At the same time, CAT-LINK sends and receives up to four 
customized auxiliary channels with no crosstalk—SCAs, control channels, 
voice communications, RS232 data, AM audio, transmitter readings and 

satellite or remote program feeds. What's more, CAT-LINK gives you extra 
capabilities like transmitter building surveillance via closed circuit TV and 

an analog telemetry channel. 

Transparent digital transmission 
CAT-LINK encodes the fully processed composite signal, then decodes it at 
the transmitter. You always get full stereo separation, without the phase or 

amplitude variations that plague two-channel STLs. Dynamic range is up to 
84 dB, and your processed composite signal can use virtually all of it. You 

hear clear, clean, undistorted audio—all the time. 

No audible delays 
CAT-LINK's real-time digital encode/decode process doesn't introduce audible 
delays as data compression can. Jocks can monitor on-air without problems. 

Flexible signal path options 
• 23 GHz 

Stations across the country are avoiding 950 MHz problems by using 23 GHz 
with CAT-LINK. They've stopped worrying about frequency congestion and inter-
ference, repeater-induced signal degradation, and fresnel zone clearance fading. 

23 GHz dish sizes also reduce wind loading and tower space requirements. 

• DS1 (Ti) Data Line 

CAT-LINK is cutting phone bills for stations that don't have a clear microwave 

path. With CAT-LINK, a single bidirectional DS1 line replaces multiple Class 
A telco lines, providing multi-channel STL and TSL over the same link. Already 
available virtually anywhere, DS1 service is getting cheaper every day. 

• Fiber Optic 

CAT-LINK and its optional fiber optic modem provide direct connection to 
discrete fiber. 

• Twisted Pair 

CAT-LINK will drive 
up to 5000 feet of 
twisted pair wire 
without repeaters. 
Four wires provide 
full two-way multi-
channel capabilities. 

Turn the weak link in your signal chain into one of the strongest. 
Call QEI toll-free at 800-334-9154 for more information on CAT-LINK— 
the digital STL/TSL for the 90's...and beyond. 

0E1 CORPORATION 
ONE AIRPORT DRIVE • P.O. BOX 805 • WILLIAMSTOWN, N.J. 08094 

24 HOUR SERVICE HOTLINE (609) 728-2020 
TEL (800) 334-9154 • FAX (609) 629-1751 

QUALITY • E NGINEERING • I NNOVATION 

(continued from page 43) 
cost-effectiveness of Bext deserves 
attention. 
With the anticipated replacement of 

the entire system with "new" sometime 
in the future, the Bext will likely be 
replaced—with another Bext unit. Not 
just because it is significantly less expen-
sive than other units on the market, but 
mainly due to its proven reliability and 
the way it sounds. 
Everything should operate right out of 

the box, right? Wrong. We had a series 
of malfunctioning new equipment and 
the Bext was the exception. However, 
perhaps more than any other factor, the 
Bext exciter sounds good—better, in my 
judgment, than other "famous brand" 
exciters used by the other stations in the 
market. 
The model we currently have on the 

air is an older unit no longer in produc-
tion and we understand the current 
models offer better specifications. Check 
with Bext for the subtle details. Even in-
termod specs are very good. 
Our PTX 20 accepts one composite, 

two mono and three SCA inputs easily, 
with internally adjustable gains for each 
as well as an overall deviation adjust-
ment on the front panel. Setup was a 
breeze. 

Front panel metering 
Perhaps the most helpful detail of the 

PTX 20 is the front panel metering with 
three frequently used functions: output 
power, VSWR and modulation. There's 
even an accurate peak indicator lamp 
that helps verify our entire system. Both 
the meter and peak indicator were 
proven accurate during our initial setup 
and proof. 
The PTX model uses front panel 

thumbwheel switches to set up the fre-
quency. Just set it and go. A harmonic 
filter on the output has helped our an-
cient transmitter operate cleanly and in 
a pinch the exciter works well as a 30 W 
backup transmitter. Our unit feeds a grid 
excited 250B IPA and the front panel 

metering makes it easy to tune the tank 
circuit for minimum VSWR. 
The internal base frequency in the fre-

quency synthesizer can be tapped and fed 
to another Bext exciter for synchronous 
operation. Our model was not initially 
designed with this feature in mind and 
will require more extensive modification 

The unit has never 
failed, and worked 
right out of the 
box. 

than I would care to make in the field. 
However, the newer models have been de-
veloped with this feature and make it eas-
ier for synchronous booster operation. At 
least the frequency will match, if not the 
overall deviation. 

Simple and reliable 
The internal workings of the Bext 

exciter are simple. Since our unit has re-
quired no servicing and has been the 
most reliable piece of equipment we 
bought, our only internal exploration 
was for curiosity. The unit has never 
failed, and worked right out of the box. 
Even the physical construction lends 
credibility: It's solid, rugged, looks good, 
fits into the rack well, etc. 
My only criticism is about the front 

panel meter. Ours "sticks" somewhat in 
colder weather; and if only it were 
slightly larger ... 
Why do I recommend Bext? With so 

much pressure on a broadcaster today, I 
won't waste time and money. I'd buy a 
Bext again without hesitation. 

u me 
Editor's note: Since this writing, the PTX-

20 has been renamed the PTX-30. For more 
information, contact Anne De Fazio at Bext: 
619-239-8462, FAX: 619-239-8474, or circle 
Reader Service 3. 
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Dielectric Communications 

KKIQ Updates with TFT Reciter 
by John Buckham, President 
John Buckham Consulting Svcs 

Belmont CA KKIQ in Livermore, CA 
was looking for a replacement for our 
aging STL system. A number of options 
existed. After examining all the conven-
tional STL systems available, I discovered 
a new product by the Santa Clara firm, 
TFT. 
TFT's new Reciter combines a high 

performance STL (950 MHz band) re-
ceiver and an exciter (88-108 MHz) in one 
compact package. The receiver demodu-
lates the RF signal down to an IF fre-
quency, rather than baseband audio. Be-
cause there are fewer electronic circuits 
for the signal to pass through, distortion 
figures are improved. 
The unit's exciter boasts a powerful 50 

W, with full harmonic filtering, so the 
Reciter could be employed as a stand-
alone transmitter. Because it has only 
one FMO—in the STL transmitter, not 
the exciter—the system's performance is 
limited only by the quality of the STL 
transmitter and RF path of the system. 

The system 
The front panel of the Reciter has a 

multi-function meter for modulation 
level, output power, receive signal level, 
supply voltages and internal RF levels. 
In addition to the analog meter there is 
a peak responding LED bargraph modu-
lation display and an output power ad-
justment. An array of push-button 
switches for the meter functions, IF band 
width and RF sensitivity finishes off the 
control lineup on the front panel. 

The STL transmitter we used was 
TFT's model 8300. This unit is a tried and 
true high power (14 W) unit with a num-
ber of noteworthy technical features, 
such as a directly generated RF carrier. 

  ER   REPORT 
The Reciter will work with any STL 

transmitter. The device uses a spectrum 
efficient modulation of 37.5 kHz rather 
than the older standard of 50 kHz, so the 
deviation of older STL transmitters will 
need to be turned down a bit to produce 
the proper modulation on your main 
channel. 
Another feature of the Reciter is the 

Buying Used Gear 
by G.W. "Toby" Tobias, President 
Armstrong Southwest 

San Antonio TX Radio broadcasters 
are hearing the name Armstrong Trans-
mitter Corporation more and more 
lately. Who are these people? Are they 
just another "used equipment" (junk) 
dealer? Not at all. 

REPORT 
Armstrong Transmitter Corporation is 

owned and operated by a young elec-
tronics engineer by the name of Sinan 
Mimarouglo. Quite a mouthful, huh? 
You may have spoken on the phone to 
him as "Bob White He.calls himself Bob 
White, not for some sinister reason but 
rather because people can't remember 
his name or even pronounce it. 
They saw the need in the broadcast 

marketplace to provide the smaller mar-
ket station access to the highest quality en-
gineered transmitters available at a price 
they too could afford. 
Everyone in broadcasting can probably 

share a used transmitter horror story. For 
many, though, that is the only practical 
source of equipment. 
"What do we do? Do we gamble and 

buy used? With my luck, I'll end up 
spending as much to fix up the old one as 
it would cost for a new one Well, you can 
choose a used equipment dealer "scientif-
ically" and flip a coin, or you can rest easy 
and go to Armstrong Transmitter for a re-
furbished "pre-owned" unit. 
Armstrong buys trade-ins from major 

transmitter manufacturers and from sta-
tions that may be upgrading. They are 
shipped to one of Armstrong's plants in 
Syracuse, San Antonio or Miami. Once 
sold, engineers examine the transmitter 
thoroughly, repairing or replacing parts or 
components as required. 
The transmitter is then re-tuned to the 

client's frequency, which includes replac-
ing any frequency-determining compo-
nents as required. Once the engineers de-
termine that the transmitter is ready, the 
customer is contacted and strongly urged 
to come to the plant to witness and/or par-
ticipate in the final testing. 
The FM antennas are sub-contracted to 

a company that specializes in FM antennas 
and exotic antenna systems. Each bay is 
individually re-built and re-tuned to the 
client frequency. Once completed, the an-
tennas are returned to our plant, com-
pletely reassembled and tuned and tested 
as a complete unit. 
Every transmitter or FM antenna that 

leaves the plant is guaranteed to meet 
original manufacturer specifications as to 
power, modulation and frequency. 

u.. 
Editor's note: Toby Tobias is also president 

of Tobias & Co., Ltd. For more information on 
Armstrong's services, contact Bob White at 
Armstrong Transmitters: 315-488-1269, Toby 
Tobias at Armstrong Southwest: 512-599-
0789, or Amalio Rodrigues at AR Im-
port/Export Inc.: 305-471-1180. Or, circle 
Reader Service 98. 

DIELECTRIC 
FM Antenna • • • 
5-year system warranty 
An exclusive offer from Dielectric. Manufacturers of FM 

antennas and FM products for over 35 years, our full line in-
cludes single and multi-station antennas, combiners, filters, 
switches, and transmission line. The Dielectric advantages: 

• Improved technology for 1990 and beyond 
• Directional patterns for FM upgrades 
• Antennas for every power and bandwidth 
requirement 
Variable spaced antennas for limited tower 
apertures 

6 Minimum downward radiation 

Full 5-year warranty on every complete Dielectric system! 

Raymond, ME 04071 • 1-207-655-4555 * 1-800-341-9678 • FAX: 207-655-4669 

availability of options that synchronize 
both modulation and frequency for 
booster use. As far as I know this is the 
only system to offer these options. I have 
experience with the Reciter in a booster 
application, and the system works well. 

Easy installation 
Installation was a snap. The Reciter 

was installed in the rack at the transmit-
ter, the antenna from the STL antenna 
was connected to the type "N" RF input 
connector and the RF output BNC jack 
of the Reciter was connected to the in-
put of the transmitter. The RF output 
level was adjusted to provide proper 
drive for our transmitter. 
The first improvement we noticed was 

dramatically improved stereo separation 
and better definition in the program 

(continued on page 46) 
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News and tips you can use 
are on line right now. . . 
How to size a backup generator... File 

#147; UL wire and fire codes...File #489; 
Convert dBs to others...File #116; Design 
an LTU...File #293; Sentry automation 
demo...File #373; Calculate ERF 
(FM)...File #297; All you want to know 
about ModMinder (R)...File #413; and 
hundreds of others. 
Check our bulletin board menu—by 

the time you read this we will have the 
Audisk demo for you to download. 
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The Allied/Radio World BBS Menu 
MAIL: SYSTEM HELPS: 
lElnter Mail 1$1Sale Prices 
[R lead Mail 
[S]can All Mail 
[Mew Mail Only 
[M]ail Activity 
[H]ot News 

[Llast Callers 
[T]ime & Date 
[W]elcome New Person 
[#]Phone Directory 
[J]ungue/Trade-in 

UTILITIES: 
[7]Menu Choices [O]utline of BBS 
[C]hange SIGs IGlood-bye 
[Bloiler Plate [X]fer Help 

REGISTERED USER AREA: 
[P]assword Change [U]pload a File 
IQ]uestion [I]ndivi File Download 
[V]erify Your SIGs [A]lpha File Listing 
ID]ownload File/List [Z]Hard-software Info 

Carriage Return for Selections 

MODEM SPECS: 
8 Bit • No Parity • 1 Stop • 300-2400 Baud 

No Filtering 

Call the Bulletin Board 
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317-935-0531 
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field service EVANS ASSOCIATES 
Consulting Communications Engineers 

new station 
construction AM directionals 

RON KROB 
broadcast technical consultant 

4910 Four Star Court 
Fort Collins, CO 
80524 303 484 2704 

Consulting Communications 
Engineers 

• FCC Data Bases 
• FCC Applications and Field 

Engineering 
• Frequency Searches and 
Coordination 
• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 

1306 W. County Road. F, 
St. Paul, MN 55112 

(612)631-1338 - member AFCCE 

We Now Accept 

Visa & 
MasterCard 

tjegaletach,Inc. 
BROADCAST CONSULTANTS 

AND ENGINEERS 
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• Frequency Searches & Coordination 
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CONTACT: 
Kenneth W. Hoehn 
23400 Michigan Ave 
Dearborn. MI 48124 

(313) 562-6873 
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& Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 

Thiensville, WI 53092 

(414) 242-6000 
Member AFCCE 

SOFTWARE 

FM CHANNEL SEARCH 

FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 

V Doug Vernier 
Broadcast Consultant 

1600 Picturesque Drue 
Cedar Falls, IA 50613 
319-266-8402 

RADIO SYSTEMS 
ENGINEERING 

FCC Applications • Design 
• Installation • Field Service 

Experienced & Affordable 
4289 Roanridge 

Las Vegas, Nevada 89120 

24 Hr: (702) 454-2085 

FAX: 702-458-2787 

Lahm, Suffa & Cavell, Inc. 

Consulting Engineers 
• Interference Resolution 
• Coverage Improvement 
• RF Hazard Studies 
• Custom Software 

• AM Antenna Improvement 
• Former Chief Engineers 

• Suburban Washington Based 

3975 University Dr., Suite k450 
Fairfax. Virginia 22030 
Phone 703-591-0110 
Fax 703-591-0115 

W. LEE SIMMONS 
& ASSOC., INC. 

BROADCAST TELECOMMUNICATIONS CONSULTANTS 
1036 William Hilton Pkwy 

Ste 200F 
Hilton Head Is., SC 29928 

(803) 785-4445 

Moffet, 
Larson & 

Johnson, Inc. 
Consulting Telecommunications 

Engineers 
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Falls Church VA 22041 

703-824-5660 
800-523-3117 

Member AFCCE 

Huntsville Antenna 
Engineering 

There is hope for AM radio! 
AM station unipole antennas with 
circular polarization & beam tilt. 

Broadband your present 
AM tower Series R shunt fed. 

205-353-9232 205-353-6747 

Kenneth Casey 
Consulting Radio Engineer 

THIS SPACE 
AVAILABLE 
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1-703-998-7600 
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AM,FM and TV Data 
Bases for your PC 

Call today to tequest a tree sample 

Communications Data 
Services 

6105 E Arlington Blvd 
Falls Church VA 22044 

(703) 534-0034 

BROADCASTING 

& ELECTRONIC 
SERVICES LABS 

PO BOX 178 
NEWTON, UT 84327 

801-563-3088 

BROADCAST EQUIPMENT 
REFURBISHED & REPAIRED 
AUDIO, VIDEO, RF, DIGITAL 

15 YRs EXPERIENCE 

(WIDEST & FINEST Calla OF PRODUCTION MUSIC & SF) 

PROrT1USIC 
Call For Our Free Demo & Information On 

BROADCAST Peit4 
Annual Rates. 

1-800-322-7879 

PA1tA'MJUYF 
COMMUNICATION • SYITEMS 

INSTALLATION AND SERVICE OF BROADCAST 
ANTENNA SYSTEMS/TOWER MAINTENANCE & ERECTION 

WESTMONT, NJ (609) 869-0222 

M/RKWOOD 

ENGINEERING 
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Field Engineering 

50 Park Ave. 

Claremont, NH 03743 

603/542-6784 
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1-703-998-7600 
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services here 
for only $40 
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1-703-998-7600 

Having Tubes Rebuilt 
by John Sullivan, Co-owner 
Econco 

Woodland CA Often Econco en-
gineers are asked by customers, "What 
do you do to rebuild a tube?" 
At Econco, all tubes sent for rebuild-

ing are first routed to Incoming Test, 

SPECIAL _ 
REPORT 

where an analysis is made of the con-
dition of the tube. Over the years, test-
ing of all incoming tubes has allowed 
Econco to develop a detailed picture 
of what constitutes normal modes of 
failure for each tube type. 
Incoming tubes that do not fit the 

normal pattern may result in a call from 
Econco's engineers to the customer to 
inquire about any abnormal circum-
stances associated with the sending of 
the tube to Econco. This often allows 
us to help a user solve an application 
problem which they were unaware ex-
isted. 
After incoming testing, the tubes are 

routed to the Internals Department, 
where they are opened and broken 
down into their basic elements. Fila-
ments are replaced, grid assemblies are 
repaired or replaced as required and 
cleaning of internal surfaces is com-
pleted. 
Filaments are carburized, a process 

which causes the filament to emit suffi-
cient electrons at the proper operating 
temperature. During normal operation, 
the carbon burns out of the filament, 
resulting in reduction of the electron 
emission to the point where normal 
output can no longer be achieved. 
Grids, on certain types, require sur-
face processing to reduce "grid emis-
sion!' 
After reassembly, alignment and seal-

ing of the vacuum envelope, the tubes 
are vacuum processed. The vacuum 
pumping process can require from six 
to 30 or more hours, depending on tube 
size and the degree of gas evolution 
from interior elements. 
Cleanup, plating and testing to new 

tube or greater specifications then leave 
the tube ready for return to a customer. 
Econco has produced a booklet, Tube 

Topics, describing in more detail power 
tubes and their operation. We will be 
happy to send Tube Topics at no charge 
to any interested tube user. 

Editor's note: For more information on 
Econco's services, contact John Sullivan at 
Econco: 916-662-7553, FAX: 916-666-7760, 
or circle Reader Service 144. 

TFT Reciter 
(continued from page 45) 

material. Later that night I ran an audio 
proof. 
With the old system total harmonic 

distortion was 1.1% at 400 Hz; with the 
new Reciter/8300 system the distortion 
dropped dramatically to 0.3%. The 
measurements were made directly from 
the transmitter with a TFT 883 modula-
tion monitor. Stereo separation appeared 
to be a function of residual noise. Sig-
nal to noise ratio was better than 65 dB 
down from 100% modulation. 
KKIQ has been quite pleased with 

the system and so far it has proven 
to be rock solid reliable. I would not 
hesitate to recommend the Reciter to 
any station who would like to update 
its STL and exciter system to this new 
technology. 

Editor's note: For more information on 
the Reciter, contact Herb Didier at TFT: 
408-727-7272, FAX: 408-727-5942, or cir-
cle Reader Service 65. 

This listing is provided solely for the convenience of our readers. Radio World assumes no liability for inaccuracy. 
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Customize your A-500 Console with Wheatstone's 
powerful accessory modules! We've handled auto-
sequencilg, telephone cal-ins, and intercom require-
ments. Our auto-sequenc:ng line input wii take the r,..sh 
out of back-to-back carts. Our multiphone module can 
handle 3 callers, 3 mics and reel-to-reel machine control 
ai at once. Our new 8-sta:ion intercom module will link 
up all your studios and talent positions... 

AUTO-SEQUENCING: The SL-500as nput module 
allows the DJ to automatically sequence through a 
pre-loaded bank of cart or CD machines. All audio 
and machine control functions are handled by the 
module's logic circuitry. When the first ON switch is 
pressed, that module's associated machine autcmati 
cally starts to play; when it has finished the channel is 
turned OFF, the next programmed module is turned 
ON, and its machine starts to play. Dead air and 
missed spots can be a thing of the past with this 
sequence function. 

TELEPHONE/TALK SHOW: The MP-500 multiphone 
module offers a totally new way of handling telerone 
talkshow functions. Operation is simple: when the 
announcer wishes to do a phone segment he simp'y 
activates the MP-500 module and all mute, level, 
combining, and machine control functions are handled 
automatically. The MP-500 :,‘ermits conferencing 
between 3 callers and 3 microphones, and provides 
separate multitrack tape feeds for vanous mic/ceer 
signal combinations, permitting simple track punch-ins 
to replace razor and tape edits. This module elimi-
nates complicated announcer set-ups, miscalls, and 
feedback problems. 

COMMUNICATIONS: The 1CM-500 module is part of 
a completely integrated intercom system; a family of 
modules available for all Wheatstone broadcast and 
production consoles. It even includes a rackmount 
version for your equipment room or remote hook-ups. 
It allows direct comrunication between 8 locations in 
your faciity. Your intercom needs are handled by 
simply plugging in :his module set. 

TAKE ADVANTAGE of our expertise and reputation. 
Call Wheatstone. Let our application engineers handle 
your toughest requirements. 

SWheotitone® Corporation 

PROD 

1 

BOOTH 

1 

BOOTH 

2 

6720 VIP, Parkway, Syracuse, NY, 13211 (tel 315-455-7740/fax 315-454-8104) 
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Something Very Good 
Just Got BETTER! 

A-32EX On-Air Console 
Finally engineers confined to tight budgets 

can choose a console that won't compromise 
station reliability or signal integrity. After all, the 
A-32 is a Wheatstone console. It borrows from 
the componentry and design of our larger A-500 
consoles, currently installed in major markets all 
over the country, from frontline independents to 
national networks. 

Our new A-32EX is even better, with ample 
expansion room for additional inputs and a pow-
erful family of accessory modules, including our 
new MP-32 talkshow module (that neatly inter-
faces multiple hybrids, tape recorders, announcer 
mics and studio-to-caller feeds), our ICM-32 six 
station intercom module (letting you communicate 
with other console locations and announce stu-
Gios), and our SC-20 studio module (to provide 
comprehensive studio monitor, automatic muting, 
and talkback functions), plus multiple line selector 
and machine control modules, and a complete 
family of studio turret components. 

The A-32EX console features modular con-
struction, a fully regulated rackmount power 
supply, logic follow, full machine control and of 
course, an all-gold contact interface system. It 
has two mic channels and fourteen stereo line 
modules, each with A/B source select and 
Program/Audition bus assign, plus Cue switches 
on the line modules. Standard features include 
Program and Audition VU meters, digital timer, 
and a monitor module for control room and head-
phone functions. The console is also available in 
a smaller version (the A-20) with two mic chan-
nels and eight stereo line input modules. 

The A-32EX is a perfect choice for stations 
planning an upgrade in signal quality and control 
room image. It's also a natural choice for the 
newsroom. So profit from VVheatstone's 
experience and reputation—call us today for 
immediate action! 

SiWheatrtone" Corporation 
5720 V.I.P. Parkway, Syracuse, NY. 13211 (TEL 315-455-7740 / FAX 315-454-8104) 
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