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NEW! FAILSAFE POWER FROM YOUR UPS 
BackUPSTM bypasses your UPS when things go wrong! 

It instantly switches to Direct Line AC if the UPS output fails or 
becomes unstable, keeping critical equipment on-line. 

• Safely replace UPS batteries • Easy UPS maintenance without shutting off the load 
• Restart Timer prevents harmful power cycling • Remote-Bypass can disable a failed UPS at a remote site 
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HENRY ENGINEERING 

Simple interface to your networked studio or console. 
Directly powers 12V lights, built-in flasher, 

plus relays for speaker muting, etc. 

In stock at all Henry Engineering dealers, 
visit www.henryeng.con for details Tel: 562-493-3589 
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Accuracy, Peace of Mind and Reliability 

These are at Least Three Reasons Why the DPS-100D Series Power Meter has 

Become the Choice of Broadcasters Worldwide 

ILi 

Broadcast Devices. Inc 

FWD PWR 

LINE—TEMP—EXT PRESSURE 

REF PWR 

140923-0C CO200-1-SIMA FM P-Cube 

SMA Coupling -61.3 dB 
Directivity > 30 db 98 

WOO 

No other power meter on the market meets the stringent and changing requirements like BD! 's DPS-100D Series True RMS Power Meters. FM 

broadcasters, television broadcasters and now AM all digital broadcasters can take advantage of the DPS-100D Series feature set including 40 

dB dynamic range, measurement of analog FM and IBOC simultaneously, measurement of multiple carriers simultaneously for master antenna 

applications and much more. With BDI's exclusive 3-StrikeTM VSWR protection algcrithm your system is protected from damage. The DPS-100D 

interfaces directly to our SWP-200 series motorized switch controllers, SWP-300 remote controls and our SWP-206 master antenna monitor sys-

tem. Email alerts, SNMP IP interface and a host of other features make the DPS-10013 series unmatched in flexibility and ease of use. 

bdi ... Serving the Broadcast Industry for 35 years 

Tel. (914) 737-5032 www.broadcast-devices.com 
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In This Issue 
Critical Content for Radio 

Cover Story by Bob Tarsio (page 6) 

Problem Solving: So what is the problem solved with a 
product like t DPS-100D? Lost air time. With a system that can 
provide timel information about impending problems such as 
rising VSWR, ailing transmission line pressure or rising tem-
perature you n avoid costly lost air time and repairs. The other 
hidden probl solved is that you aren't wasting a lot of time 
trying to get s pport. Two big problems solved" 

Chief Engi eer — by Scott Schmeling (page 10) 

Fool Me Once: "In this transmitter, wiring for high 
power is fairl standard A contactor applies each side of 220 
VAC to the primary terminals of the high voltage trans-
former. For 1 w power, a different contactor applies one side 
of the 220 to one primary terminal and ground to the other, 
providing roughly half the normal plate voltage. By design, 
when this transmitter starts up (after a 120 second delay for 
the tubes to warm up) the low power contactor energizes, 
bringing the transmitter up at half power." 

FCC Focus — by Gregg Skall (page 12) 

All Digital AM— The Time Has Come: "It may seem that 
it has taken forever to get here, but the Commission has 
finally adopted rules that allow an AM station's voluntary 
conversion to all-digital broadcasting. Just released at the 
end of October, it is a cause to rejoice for many. Research on 
the potential for a voluntary conversion to all-digital AM has 
spanned the better part ofa decade. At the 2014 Radio Show, 
a panel of broadcasters and radio engineers presented the 
results of their tests indicating that AM all-digital could be a 
long-term solution to the decline of AM radio due to in-
creased noise and the quality of FM" 

AB switching Mane Easy 

AES Switcher Sentinel® 2+1 
The AES Switcher Sentinel 2+1 is a web-enabled three channel 
AES/EBU silence monitor combined with an integrated 3x1 AES 
switcher. It is designed to monitor two AES audio sources and one 
analog to digital (ADC) audio source. When silence is detected on 

the primary AES input it can automatically switch to the back-up 
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Designed. Assembled and Supported 

in WA State, USA. 
www broadcasttools com 
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AES input or the backup ADC input via mechanical latching relays. 
The AES Switcher Sentinel 2+1 can be configured and monitored 

locally and/or remotely over any IP network, including private 

networks, IP-based industrial control networks, and the Internet. 
Supports SMTP (Gmail, etc.) and SNMP. 
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UPGRADE 
to a Nautel 

SOLI 
STATE 

and we'll BUY BACK your 

'̀*arelie' 1 LASt TUBE 
Get up to $10,000*for your last tube 
Ycur aging tube transmitter is likely getting more expensive and difficult to maintain. It's 

time to switch to a reliable, solid-state Nautel transmitter. Simple, easy to maintair and 

low cost-of-ownership. Financing available. 

Learn more at nautel.comitube 

• Cffer must be used to replace a main on-au i tube transiritter and satisfactory proof provided. 
• Canrot be comb ned with other offers. 
• Buy back credit of up to 3 maximum of 7.5> of the new Nautel transmitter purchase price. 
• U.S & Canada only. nautel 



Cover Story 
Problem Solving by Iterative Design 

by Robert Tarsio - Broadcast Devices Inc. BDI 

Solving problems sometimes takes a somewhat hidden 
form. BDI has been a problem solver company since its 
inception in 1985. Our very first products solved a big 
problem: bridging the gap of PNP germanium technology 
to the world of silicon and integrated circuits. Our first 
products were designed to retrofit into existing audio 
consoles. Keeping older equipment running and being 
serviceable to a station, while at the same time keeping a 
budget intact. Problem solved. 

We recognized then, as we do now, that broadcaster's 
budgets are tight and that stretching every dol lar with value 
is what a manufacturer should keep in mind when offering 
products. Often folks are looking for a free or cheap 
solution to a problem only to find that, in the end, they get 
what they pay for. For 35 years since BDI started with 
audio products and entered the world of RF power mea-
surement, RF plant management and now remote control. 
we have understood the value proposition. Provide more 
value and utility for the dollar spent and you have some-
thing. 

In today's broadcast environment the biggest problems 
are budgets stretched thin and lack of time to do the things 
that used to be routine or actually fun. So a manufacturer has 
to look at what can make an engineer's time more productive 
and try and offer products that will meet that value proposi-
tion. When we started building RF power meters the goal 
was to provide an antenna protection system. The more we 
got into the design phase, we took a look at the marketplace 
and realized that the products being offered at the time did 
not offer much in the way of this value proposition. We 
created a system that not only provided the needed informa-
tion, like forward and reflected power, but also provided 
other information and most importantly protected the broad-
cast plant investment by safeguarding antenna and transmis-
sion systems from damage. 

Diode Style Meters Have Reduced Accuracy 
You might ask: Why would I need this product? I 

already have that old meter with the slugs and friendly 
analog dial. Well that old slugged meter may not be as 
accurate as you think and it is obsolete in terms of digital 
broadcast standards. Diode style meters are only accurate 
in terms of their full scale indication. They have reduced 

accuracy at lower power levels — well below the full scale 
rating. Another factor that renders them obsolete for digi-

tal broadcasting is that all digital broadcast standards have 
high crest factors and a diode style meter can't represent 
them accurately. In addition, some standards are multi 
carrier such as the digital radio standard in the US. Diode 
style detectors are not suitable for multi carrier use, which 
renders them non-suitable for combined carrier measure-
ment such as the output of a combiner system. 

Our DPS-100D series power meters have become an 
industry standard, I believe, because we have provided not 
only a better product but also have stood behind the 
product with customer support. Customer support is often 
not thought of in terms of value. If you purchase anything 
today, support is often an afterthought on the part of the 
manufacturer. It can be costly to you, the consumer, if you 
need it and can't get it when you need it, or in the quantity 

necessary. Without considering support in terms of quality 
and quantity, you can't evaluate the product in terms of its 
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overall value and return on investment. So what is the 
problem solved with a product like the DPS-100D? Lost 
air time. With a system that can provide timely information 

about impending problems such as rising VSWR, falling 
transmission line pressure or rising temperature you can 
avoid costly lost air time and repairs. The other hidden 
problem solved is that you aren't wasting a lot of time 
trying to get support. Two big problems solved. 

DPS-100D 
Power Meter 

Building on the investment is another theme that BDI 
has built its reputation on. We have developed one of the 
most comprehensive families of products that can work 
together to create even more value and time saved for the 
station engineer, while insuring on-air readiness. We devel-
oped a motorized RF switch controller series — the SWP-
200. Again we looked around the marketplace and saw that 
there was room for improvement. We introduced the first 
model in 2008 and have continuously improved the product 
by adding capability built on existing products. A DPS-
100D power meter can be connected directly to an SWP-200 
and create a totally automated transmitter switchover system 
in addition to providing accurate power measurement and 
transmission system protection. We added even more capa-
bility with the introduction of SNMP — Simple Network 
Management Protocol. We were the first company in the 
industry to do this in this product class. So, where's the 

value? An integrated system that can be built upon. Power 
meter plus switch controller is already more powerful and 

solves a problem — automatic changeover in the event of a 
failure and protection from hot switching. 

No Soldering Iron Needed 
Another problem solved is time at installation. Because 

all BDI web enabled products are SNMP, interfacing to a 
remote control is easier now than ever. A CAT5 cable is all 
that is needed for connection to modem remote controls and 

software. No soldering iron needed for a typical installation. 
More time is saved during installation because we offer pre-
made cables for virtually every interface, from RF switches 
to transmitter interface cables. Another problem at sites 

where RF switches are involved is interlocks. This is handled 
by our interlock steering system which takes the guess work 

out of figuring out interlock paths. Time saved and problem 
solved so that the station guy who is already stretched thin 
can do something else. 

I have just described how we created two products that 
work together. We have built on this idea with yet another 
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innovation. The above system is fine for power measure-
ment and interactive control of RF switches but what about 
other remote control functions that are needed? We added 
another accessory to the SWP-200 series which provides 

24 channels of control and status, plus we even added 
analog inputs. Our model 10X-24 Panel is a direct plug in 
addition to all new SWP-200/300 systems. 

'ale> etattatr- tittstle .saa. 
•stekage 4Statta. ,,anassa. 

Model 10X-24 Panel 

Antenna monitor systems are something we have been 
doing for a long time. We recognized that there were 
indeed many antenna monitor "systems" that were custom 
made by some really smart people but they were all one of 
a kind. Often these were put together with customer 
fixtures and expensive, exotic components. Within a few 
years those 3/stems would need attention, and trying to 
find the guys in a garage that put the original system 
together was 
available eve 

ough. Then, the parts they used are no longer 
if you try a do it yourself repair. That's a big 

problem if you're the guy who has to explain why you paid 
those guys in a garage all that money in the first place. 

ma• I 

SWP-206D Digi Monitor 

We recognized that what was needed is a reputable 
manufacturer that used components with a model number 
and a technical manual and, most importantly, ongoing 
support long after the warranty has expired. We offer the 
SWP-206D antenna monitor product which has facility to 
accept up to 8 of our DPS-100D series power meters to 
form a really powerful calibrated power measurement 
system along 'ith antenna and combiner protection. All of 
this is done wiih standard model number DPS-100D series 
power meters and the SWP-206D chassis. It's SNMP and 
seamlessly interfaces to all modern SNMP based remote 
control systenr and third party SNMP software. Standards 
are a good thing that make this product, along with our 
other web enabled products, easily compatible with other 
manufacturer's equipment and software. 

Part no longer available? The reputable manufacturer 
has a migration path for getting that system running with 
a compatible solution of replacement parts and/or soft-
ware. The next time you consider an antenna monitor 
system where millions of dollars' worth of advertising 
revenue will be at stake, ask yourself this question: Do I 
really think the guys in a garage are the ones I should 
depend on to leep us on the air and, just as importantly, 
protect my inv stment? 

I hope I've et you see some problems that you face, in 
a different lighi and that the choice of who you reach out 
to solve those problems really matters. Look at the big 
picture, and ask yourself— what am I trying to accomplish? 
Then look at the details — what products and services make 
the most sense for what I am trying to do? Assemble a 
budget and then be prepared to justify it, stressing that 
protection of the employer's investment is key. Even in 
this time ofdifficult budgets and uncertainty you will more 
often than not succeed in your goals. - Radio Guide 
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Studio Site - 
Improve Your Look and Sound 

Can Your Zoom, Broadcast, or Podcast Presence Improve? 

by George Zahn 

We continue our look and listen to how the Covid 19 
pandemic is affecting our broadcast studio operations. 

Stations across the country are doing more with increas-
ingly limited resources, and discovering creative ways 
to utilize talent and create interaction with new (and 
sometimes, as in our last article, older) technologies and 
devices. 

This time around, let's discuss the aesthetics of the 
sound, and even the look, of what our talent may be 
doing from home or remote studios. This trend contin-
ues in both TV and radio, and may be changed forever 
as we find new ways to do what would have been 
unthinkable a year ago. A year ago, we could ask any 
manager in any organization ifthey could have a signifi-
cant number of employees working from home in a 
productive and efficient manner, and most might have 
rolled their eyes and said, "Yeah, right." 

The tips in this article are for a variety of users. 
Broadcasters utilizing their regular or possibly a make-

shift home studio, those who are creating podcast mate-
rial, those holding web meetings, and even those who are 
interviewees connecting to broadcasters and podcasters 
via Zoom, Microsoft Teams, Webex, Google Hangout 
or the like. My goal is to give you something to improve 
the Internet connection experience. 

Listen Up! 
As a lifelong radio person, I'm keenly aware of sound, 

and one of the worst aspects of the pandemic is the 
interconnection via collaborative Internet sites. While 
these are fine for off-air listener conversations, basic 
meetings, and general discussions, the variety of audio 
quality you get from one participant to another is striking. 
If you're recording the audio or video for broadcast, the 
programming is only as good as the weakest audio source. 

How can we work on this? Some of it may seem like 
common sense from a sound and audio perspective, but 
I've seen and heard so many truly deficient quality 
connections that it really should be addressed. Many of 
us have gotten sloppy as we just tried to make things 
happen in an "any port in a storm" mentality. 

The easy part of sound is choosing the right location 
in which to originate your content. Listen to the basic 

acoustics ofthe room in which you intend to work. If you 
project well, a small room can be a real problem. There 
are simple ways to do some sound "deadening" around 
you to create a warmer and less reverberant or even 

"boxy" sound. 
Starting with a good reliable microphone is step one. 

Too many trust the microphone pickup from their tablet 
or laptop for their audio and for broadcast or recording, 
most of those basic built-in microphones just won't cut 
it. We've discussed the microphone issue a few articles 
ago, but many companies are marketing hybrid micro-
phones similar to one I've tried: the Audio Technica 
ATR 2100X-USB which has USB C connection and can 

also be used with an XLR cable. More marketing is 
being pushed to sell slightly less expensive USB/XLR 

hybrid mics designed to come close to the performance 
of our studio microphones while working to eliminate 
the "boxiness" of less ideal surroundings. 

Shure Thing? 

One example is Shure offering a relatively new hybrid 
microphone. The MV7 is based on the design of Shure's 
classic SM7B. The MV7 is about $250 compared to the 
$400-$500 price tag of the dynamic SM7B. The MV7 
does have USB and XLR connectivity, built-in USB 

automatic volume control (a feature that may already be 
found in your Zoom or other software. It also come with 
the Shure software package to tailor sound or let the 
microphone circuitry handle everything. The MV7 claims 
Voice Isolated Technology helps it better focus on voices, 
and less on reverberation. It has near or far speech setting. 

A last consideration on microphone choice is the 
pickup pattern. As we've talked about the MV7, it has a 
basic cardioid pickup pattern. Another option would be 
to choose a switchable pattern microphone or simply 
choose one with a supercardioid (more narrow) pattern, 
helping to reject sound from the sides. 

Throw in the Towel 
On a recent Steven Colbert show, Julie Andrews was 

his guest and talked about a podcast she was producing 
from her home. She turned her webcam around to show 

a closet someone had helped her transfer into a studio. 
It was filled with blankets and towels around the walls 
and behind the microphone. That works well for audio 
only — not so aesthetic from a video perspective. 

We may not always have many choices of where we 
can broadcast from, when not in the studio. Having some 
soft surfaces around you for an audio setting can help 
absorb much of the reverberant sound in a live room. 
You can guy panels of sound diffusion or absorption 
material or just experiment with carpet remnants or 
other fabric. You can also buy or create your own 
reflection filter, which is mounted behind the micro-

phone to keep close sound reflections from bouncing off 
computer screens or other nearby objects. 

Among the commercially available reflection filters 
are the Aston Halo Shadow Box or the sE Reflection 
Filter, or Sterling Audio's VSM which are sometimes 

easier to find at music instrument stores. The size of each 
can be rather large and the cost between $ 100 and $400 
for many, and they may not be good aesthetically if 

you're doing video as well, or i f you need to see a screen 
for visual cues. These are primarily designed for music 
studio recording, but some have successfully tried them 
for tight voic work spaces. You can experiment with 

some smaller foam creations of your own before decid-
ing if some orm of reflection filter will be a good 

addition for ou. 

Green With Envy 
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Not only will 
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Rememb 
screen shoul 
your conver 
background 
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who want an 

1 mentio 

mention ofvisual aesthetics. For under $20 
as Amazon, you can buy a six-foot by nine-

een — basically a big piece of green cloth. 
e fact that it's material will help at least a 
g reverberation, but it allows easy use of a 
round in applications such as Zoom. 
dmit, I wasn't a believer until a business 

g a few months ago. The person I was 
looked great with the corporate office 

Only when they moved at the very end of 
ould I tell it was green screen, but it was 
d beats the standard background so many 
bookshelf in their den or family room. 

of my home Zoom meetings, I have a green 
inned to the wall behind me, and I can 
at is "behind" me from a business logo to 
ge might facilitate conversation. For the 
se a checkered design with the logo spaced 
ose behind sports figures sitting at a table 
stead of one gigantic logo behind me. 
r, the image you choose for the green 
not be so distracting that it detracts from 
ation. That's why I like the checkered 
the logo is there but not overbearing. 

tions such as Zoom allow you to store 
grounds so you can choose your back-
on your meeting. This is a really nice touch 
meetings or for those being interviewed 
image of their organization behind them. 
ed that the person I was speaking with 

moved a bit and gave away the fact that they were using 
green screen. This happens when there is uneven light-
ing on you and the screen. Often a shadow on the screen 
changes the shade ofgreen enough that you'll get a fuzzy 
black spot where the shadow is. To avoid that you can 
invest is some inexpensive LED lighting. I actually use 
a little (two by three inch) LED bar that has maybe 
twenty LED lights and fills in where I might have a 
shadow. I sit it on the table beside me in the appropriate 
place depending on my lighting and it fills nicely. There 

are larger LED rings and even photography lights that 
some have used. 

One last visual aesthetic is the camera on your laptop 

or tablet. Many of the cameras are not built for high 
definition video and can actually look pretty blurry. 
Many aftermarket USB HD webcams are inexpensive 
but many are very wide angle, so you might want to shop 
around for the right definition and angle for you. 

Do you have any other tips on improving sound and 

appearance for on-air web connections? Share some 
with me and we can share them in a future article. 

George Za 
Station Manag 
Springdale, Oh 
welcomes your 
ideas and corn 

n is a Peabody Award winning radio producer and 
r for WMKV-FM at Maple Knoll Communities in 
o. He is a regular contributor to Radio Guide and 
eedback. Share your stories with others by sending 
rents to: gzahn@mkcommunities.org 
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If you thought that you couldn't afford new Automation, 

then think APEX! 

Triple Play with Dual Record 

Sound card hardware included 

16 input switcher included 
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Voice tracking 

Ball games mode 

Music scheduler 

-1‘ User configurable 

only $125/month 
APEX is ideal for Live On Air, Hard disk autarnatioo, Sateliite automation Internet 

Radic, and so much more. For a single low monthly cost, you .cet software, 

switcher, & saund cards ... including support and updates (just add a PC) I!! 

ARC-15 
$3,999 

advanced radio consoles for ALL jobs, 

the ARC- 10 and ARC-15 

ARC-10 
starts at $1,799 

TFe ARC- I0 and ARC- I5 are ideal 

for On Air. Production, and News 

studios.Ayai able in either bal-

anced or unbalanced models they 

fi: every application. 

!I:I-15 charnels, Pgm S Aud oetputs 

Suitt in telephone channel for Call in shows 

RI 2-5 mics, (depending on model) 

i3C sound card built in, Blueboti optional 

for over 40 years ... Arrakis Systems ... made in America 

the MARC-15 

PC interface 

module for digital 

playback and record 

starts at only 
$5,775 

modular 

3 mixing buses 

2 inputs per channe 

contro1 room aid studio 

supports 2 Dhcne channels 

electronic switching w LED lamps 

www.arrakis-systems.com 970-461-0730 



- Chief Engineer-
Fool Me Once, Shame on Me. 

Fool Me Twice ... We Won't Get Fooled Again 

by Scott Schmeling 

Thank you to George W Bush for the title. I could have 
titled it, "If it's not one thing it's three! That is my motto in 
the Engineering Department. 

I try not to focus on specific equipment here. While this 
example is from one particular transmitter, the lesson is 
more universal. 

As we care for equipment, we learn its idiosyncrasies 
and we mentally file a history or "medical record" of sorts 
for that equipment. When "this" happens, it was because of 
"that." This is information that can be very valuable the next 
time "this" happens. 

In this transmitter, wiring for high power is fairly stan-
dard. A contactor applies each side of 220 VAC to the two 
primary terminals of the high voltage transformer. For low 
power, a different contactor applies one side of the 220 to 
one primary terminal and ground to the other, providing 
roughly half the normal plate voltage. 

By design, when this transmitter starts up (after a 120 
second delay for the tubes to warm up) the low power 
contactor energizes, bringing the transmitter up at half 
power. After another delay, the low power contactor re-
leases and the high power contactor energizes, bringing 
the transmitter up to full power. Auxiliary contacts are 
wired as interlocks so only one of the contactors can be 
energized at a time. 

I had a problem a few years ago where the transmitter 
came up on low power just fine, but when the high power 
contactor energized, it would trip the "wall breaker." What 
I found was the low power contactor was not releasing 
when the high power contactor energized ... which put a 
ground directly on one side of the 220 — tripping the 
breaker instantly. 

Fool me once — same symptom, wall breaker trips when 
full power contactor energized. I assumed it was that same 
contactor issue because symptoms were the same. Nope. A 
resistor to ground through a capacitor (forming a surge 
suppressor) had changed value. 

Fool me twice— same symptom, wall breaker trips when 
full power contactor energized. Again, I assumed it was the 
contactor. I ordered a replacement, but when I actually 
opened the door and got ready to install the replacement 
contactor I noticed some "debris" on the floor. A closer look 
revealed a damaged high voltage filter capacitor. 

In low power, plate voltage is about 3000 Volts. Appar-
ently, the capacitor could handle that, but in high power the 
6000 Volts was just too much. A replacement capacitor was 
ordered. 

The replacement was the same value ( 12 uf / 8 kV) 

from the same manufacturer. The width and depth were the 
same as the original, but it was a couple inches shorter — 

that meant the original mounting brackets would not work. 
No problem, the new caps came with mounting brackets — 
but these were narrower and the hole spacing was differ-
ent! I guess one screw 
per side will do for now 

Transmitter output 
had been dropping so we 
replaced the tube, too. 
When we were done, the 
transmitter was running 
nice and happy at full 
power. That was on a 
Thursday. 

The following Tues-
day evening the SINE sys-
tem called me with an 
alarm on channel 0-3. The 
transmitter was off and 
would not come back up 
by remote. 

Travis (remember him 
from the last article ... tall 
kid — long last name?) 
was about a half-hour closer than I, so he drove to the site 
and called me. He said a couple things that were alarming 
to me. First, it was very warm inside. And second, when he 
reset the wall breaker he heard the contactors energize as 
they should, but the box was totally quiet — the blower 
should have been running ... and the Air Interlock LED 
was green — with no blower running! 

I put my jacket on and headed south. 
When I got there, we reset the breakers and tried it again. 

After a few seconds, the breaker would trip. We reset the 
breaker and pushed the Filament OFF button. With no 
blower running, the Air Interlock LED should have been 
red. It was still green! 

Apparently, five days after replacing the filter cap and 
installing a fresh PA tube, the blower motor failed ( it 
happens). Had everything worked properly, the Air Inter-
lock would have shut the transmitter down immediately, but 
it didn't. And of course, I had already shipped my old tube 
to Econco for rebuilding (the one time I didn't hold on to it 
for a few days — or months!). 

I manually moved the little paddle on the air switch. It 
had been stuck in the up position (falsely indicating air 
flow). 

After putting a low-power backup transmitter on line, 
we removed the blower and the tube and sent them off for 
repair. Later, Econco verified my fear that we had "cooked" 
the new tube. Fortunately, they had one in inventory and had 
it shipped to me right away. 

The problem with the blower was a bad capacitor. It was 
repaired and ready to go the next day. I decided to take the 
blower down and put it back in by myself. That solo project 
is easier with some blowers, but not with this one. When we 
work alone we discover little tricks. Since I only have two 
hands and both would be needed to get the blower in place, 
I held two of the bolts into their holes (upside down ... with 
the threads pointing up) using some tape and carefully got 
the blower in place where I could hold it with one hand while 
starting the nuts with the other hand. Then I was able to put 
all of the bolts, nuts and washers in properly. 

Since the transmitter would be down for a few days, I 
pulled the exciter and took it back to the shop. The exciter has 
a 4-inch fan inside the cabinet that had failed several years ago. 
At that time, I had a 4-inch fan in the van, but it was 120 VAC 
(the fan in the exciter was 24 VDC). I installed the 120 Volt fan 
and ran the power wires through a couple vent holes in the 
back. I wasn't proud of my work, but it got us back on the air. 
And after all, isn't that our main objective? 

In addition to blowing the dust out of the exciter, I did a 
little modification so the next time this happens repairs will be 
quicker and mulh less frustrating. I did two things — I used a 
connectorized power cable so no soldering next time. And I 
cut out part ofthe enclosure where the fan is, so it can be pulled 
up and out by just removing the top and the four screws that 
hold the little filter screen in place. Oh, and I ordered two of 
the fans and put one of them on the shelf at the site. 

When the replacement tube arrived, I met Travis at the 
site. We gave the transmitter a fairly thorough dusting and 
installed the tube. Then we mounted the exciter back in the 
rack and connected its cables. 

We reset the circuit breaker and let the tube warm up for 
about 10 minutes. Pressing the Low Power switch brought 
the transmitter up to the proper low power level. Again, we 
let it ran that way for a while before we pressed High Power. 
Watching that meter come up was a thing of beauty, and after 
a little tuning and loading we were at 100%. 

What I learned here was not to assume the same symp-
tom indicates the same problem. In all three instances, the 
wall breaker tripped, but in each case the cause was some-
thing different. Every day is a new adventure! 

If my calendar serves me correctly, you're probably 
reading this sometime in December. I wish you all a very 
Merry Christmas and send the hope of a wonderful 2021. 
Stay positive — test negative! 

And until next time ... Keep it between 90 and 105! 

Scott Schmeling is the Chief Engineer for Minnesota 
Valley Broadcasting He can be reached via email at 
scottschmeling@radiomankato.com 
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All- Digital AM: The Time Has Come 

by Gregg P. Skall, Member-- Telecommunications Low Professionals PLLC 

It may seem that it has taken forever to get here, but the 
Commission has finally adopted rules that allow an AM 
station's voluntary conversion to all-digital broadcasting. 
Just released at the end of October, it is a cause to rejoice 
for many. Research on the potential for a voluntary conver-
sion to all-digital AM has spanned the better part of a 
decade. At the 2014 Radio Show, a panel of broadcasters 
and radio engineers presented the results of their tests 
indicating that AM all-digital could be a long-term solution 
to the decline of AM radio due to increased noise and the 
quality of FM. 

The panel showed that AM all-digital was significantly 
more immune to noise and interference than either analog 
or AM hybrid digital. Their recordings demonstrated that 
AM all-digital offers improved audio — quality they charac-
terized as good or better than analog FM. Importantly, it 
also offers the potential for new data services and 
multicasting. Test results showed that the daytime and 
nighttime signals provided solid coverage well beyond the 
0.5 mV/m analog contour on most of the test routes. Indoor 
performance, as well, was good within the 0.5 mV/m 
analog contour. 

Six years later, an important key to this new Commis-
sion decision is its recognition that AM has proven to still 
be a vital force in many American communities despite 
many predictions of AM radio's imminent demise — this in 
especially rural areas. In 2011, the consequences of a 
devastating tomado disaster in Joplin MO were signifi-
cantly mitigated by an AM station that remained on the air 
to provide critical, accurate, life-saving information. 

Comments in the docket clearly demonstrate that AM 
radio remains an important source of broadcast entertain-
ment and information programming, particularly for locally 
oriented content. Many AM broadcasters continue to provide 
unique, community-based programming that distinguishes 
them from other media sources in an increasingly competi-
tive mass media market. In many communities, minority-
oriented stations provide the only voice for their ethnic 
populations. This local focus and community service was 
recently emphasized in an article from POLITICO Magazine 
titled, "The Lo-Fi Voices That Speak for America." 

POLITICO reported that as recently as 2019, thousands 
of AM stations remain on the air, "many of them thriving — 
in part because they service unique sets of people whose 
voices aren't always heard loudly." AM makes ownership 
"more accessible to people of color, immigrants, non-
English speakers and those with political views outside the 
mainstream." On the technical side, POLITICO noted that 
AM radio is not restricted to line-of-sight reception and can 
cover vast geographic areas, making it a useful staple for 
rural America. AM's utility to diverse and minority audi-
ences is demonstrated with specific station examples of 
AM radio programming that serve diverse populations, 
including a minority oriented Baltimore, Maryland station 
serving the city's neighborhoods with community based 
discussion and opinion, a Navajo language station in Ari-
zona, a rural station in Nebraska serving the farm commu-
nity and a Cajun culture station in the Louisiana outback, 
among others. 

So the need is there. But what are the drawbacks to all-
digital AM radio? As detailed by the Commission, the 
principal one is that all-digital signals are not receivable on 
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analog only radios, creating issues around costs of conver-
sion. However, new data from Xperi shows that the receiv-
ers are now out there. Its data reveals that the number of H D 
radio-equipped cars in the U.S. is growing almost exponen-
tially, to a total of over 50 million HD receivers-equipped 
cars in 2018. Over 9 million are being added annually. 
Xperi has also provided data demonstrating that the cost for 
converting an analog AM station is now down from about 
$45,000 for GEN II in 2002 to around only $ 12,000 for 
current GEN IV equipment. 

The New Rules 
Persuaded by the comments and passion of many of the 

commenters, the Commission adopted a rule that allows 
N oluntary conversion to MA-3 all-digital AM operation. 
After numerous tests, the Commission agreed that digital 
broadcasting has the potential to significantly improve the 
AM service, particularly since digital modulation can oper-
ate with a much lower signal-to-noise ratio than analog, 
recognizing that in high noise environments, digital radio 
eliminates the tradeoff between receiver audio bandwidth 
and noise performance. These benefits were demonstrated 
by field and laboratory testing carried out by NAB labs 
(now Pilot) and the experimental operation of all-digital 
station WWFD, Frederick, Maryland, operating on special 
temporary authorization. Together with other NAB lab 
field testing, the Commission concluded that all-digital 
transmission results in a clearer, more robust signal, with 
greater daytime coverage than hybrid digital AM. 

Accordingly, the Commission adopted its proposed 

rule to allow AM broadcasters to voluntarily broadcast 
using HD radio all-digital MA-3 mode. It was persuasive 
that even where the digital signal is relatively weak, it can 
still be received and decoded by digital receivers, placing 
an undistorted I istenable signal over a slightly greater 
area than either analog or hybrid transmission. The Re-
port and Order also concludes that better signal quality 
will give AM broadcasters access to greater format choices 
to serve their communities. 

Some broadcasters did voice concern over the cost of 
conversion. However, since the conversion will be volun-
tary, stations can make their own decisions based on their 
own financial and technical situation, the interest of their 
audience and the number of receivers in the market. As 
stated above, Xperi claims the conversion cost is coming 
down, reporting that prices for HD-radio specific transmis-
sion equipment have dropped by approximately 80% in the 
last 10 years. It stated that it offers AM a perpetual license 
to use HD radio technology with no initial or recurring cost 
to the broadcaster. 

In addition to allowing voluntary conversion, the Com-
mission adopted several technical and procedural rules. 
Initially, the Commission had proposed to apply its existing 
nominal power limits to the unmodulated analog carrier at 
the center of the MA-3 waveform. However, NAUTEL 
persuaded it to use the average power of the all-digital 
signal, including the unmodulated analog carrier power 
and all the digital sidebands to determine compliance with 
the nominal power limits of §73.21. Significantly, the 

Commission believes that using average power to calculate 
compliance will enable more stations to use existing trans-
mitters for all-digital operations. 
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Recognizik that digital operation offers many new 
forms of information delivery, including some non-broad-
cast data services, with the ability to charge end-users, the 
new rules require any broadcaster converting to all-digital 
to provide at 1 ast one free over the air digital programming 
stream that is 
the standard 
licensee can u 

omparable to or better in audio quality than 
nalog broadcast. After that, the all-digital 
e its digital bitrate capacity for broadcast or 

non-broadcast services consistent with the Commission's 
technical rules. Thus, new revenue opportunities are made 
available to the AM broadcaster. 

The Commission adopted other technical rules to pre-
vent interference and substandard service. Should an in-
cumbent statiOn believe that prohibited interference is 
nonetheless occurring, the new rules provide a streamlined 
resolution procedure based on that currently applicable to 
hybrid stations. Essentially, the Commission expects AM 
all-digital ope ators and complaining stations to work to-
gether to ident fy whether interference exists and to resolve 
complaints in a mutually acceptable fashion, including 
voluntary pow r reduction. To facilitate this, §73.404 was 
amended to low up to 6 dB reduction of all-digital 
secondary and ertiary sidebands to avoid or resolve prohib-
ited interferen e. 

Issues hay also attended nighttime AM operations for 
many years. Th Commission agreed with many commenters 
that all-digital perations should be permitted both day and 
night, believing that restricting all-digital operations to 
daytime would effectively doom all-digital AM. Xperi 
claimed that Skywave behavior of a digitally modulated 
signal will be comparable to that of an analog signal. NAB 
and others poi ted out that WWFD had been broadcasting 
all-digital nig1t time service for 20 months without any 
problems. The ommission recognized that if signal degra-
dation is not asked by the noise floor, there could be 
degradation. H wever, in view of the larger public interest, 
it decided to ri k that possibility. In the unlikely event that 
prohibited inte erence occurs, the interfering station must 
follow the rem diation procedures set out in the Order. 

Switching to all-digital operation will not affect a 
station's oblig ion to participate in the national emergency 
alert system ( EAS). Stating that digital broadcast stations, 
like analog broadcast stations, play an integral part in the 
distribution of 
ing that any " 
capable ofrece, 
digital station 
receive EAS al 

AS alerts, the obligation extends to ensur-
ownstream" EAS participant stations are 
ving and decoding EAS alerts from the all-
can adjust their monitoring assignments to 
rts from another nearby station. 

Stations elçcting to convert to all-digital operation, 
must electronically file a notification using the FCC form 
335-AM digital notification (or any successor form) to 
notify the Commission of the following changes: ( 1) the 
commencemen, of new all-digital operations; (2) an in-
crease in nominal power of an all-digital AM station or (3) 
a transition from core-only to enhanced operating mode. 
Thereafter, the notification will be placed on a Commission 
public notice and new operation may begin no sooner than 
30 calendar days from the date of the public notice. 

During the 0 day public notice, a broadcaster commenc-
ing new all-digital operation must also provide reasonable 
notice to its listeners that the station will be converting and 
will no longer be available on analog receivers. 

So, it took 1 while, but the challenge is now here. This 
order presents a great opportunity for AM broadcasters. 
Many are hoping they will rise to meet it. 

This column is provided for general information purposes only 
and should not be relied upon as legal advice pertaining to any 
specific factual situation. Legal decisions should be made only after 
proper consultation with a legal professional of your choosing. 

Gregg Skall is a member of the law firm of Telecommunications 
Law Professionals PLLC. He frequently lectures on FCC rules and 
regulations, represents several state broadcaster associations and 
individual broadcasters and other parties before the FCC. 
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More Trips Down Memory Lane 
by Michael Bradford 

Before anything else, I'd like to acknowledge a nice email 
from Dave Dintenfass of Full Track Productions out in 
Seattle, Washington. Dave read my article in the July/August 
edition of Radio Guide about my experience with the Collins 
212G series audio console back in the 1960s and sent along 
a nice picture of the Collins 212G-1 console he rebuilt. Dave 
features all sorts of Ampex repair parts at his website, along 
with turn-table idler pucks and other goodies. Check every-
thing out at www.fulltrackproductions.com. 

I was listening to some of my favorite records recently and 
came across a Sheffield-Labs "direct to disc" recording of 
Amanda McBroom. In my opinion, nothing sounds as good as 
an analog recording from a vinyl record or magnetic tape 
source. The first time I heard this particular recording was when 
Electro Voice salesman Greg Silsby brought the new Sentry 
100 speakers to the Park Place in Traverse City, back in the 70's 
to demonstrate their power capability and wide-band frequency 
response. As I recall, Greg had set up a turntable, pre-amp, 
Crown amplifier and two EV Sentry 100 speakers on a table in 
a room at the Park Place and invited numerous engineers, 
program directors and other interested Radio/TV folks from 
around northern Michigan to hear the demonstration. 

Greg had some snacks for the attendees and had placed a 
bowl of popcorn in front of one of the Sentry 100 speakers. 
After the introduction comments and hand-shakes all around, 
Greg put the Amanda McBroom record on the turntable and 
got the demo underway. The first few seconds of the record 
were a capella ... then a strong bass guitar note began the song. 
As that note hit the Sentry 100 speakers, the sound pressure 
blew the popcorn out of the bowl. The overall sound was very 
impressive from the relatively small enclosures and filled the 
whole room. The Sentry speakers utilized an 8-inch bass 
speaker and a separate high frequency driver with cross-over 
control and were mounted in an enclosure that fit nicely into 
a standard 19-inch rack width. You could also mount them on 
the wall or sit them on top of a cabinet as the need required. 

I know that Greg took orders for several of the speakers at the 
end of the presentation, while many engineers tried to get him 
to sell them the display models right on the spot. 

Greg also used to carry one of the field-famous EV 635A 
microphones with him that had been run over by a truck in a 
parking lot at one of the recent NAB shows. The mic was 
squished almost flat after being jammed into the asphalt, but 
when he plugged it into an amplifier it still produced sound. 
Not perfect sound mind you, but it pointed out how robust and 
durable the EV 635s were. 

Speaking of Electro Voice, Dave Veldsma of Audio 
Distributors in Grand Rapids, Michigan, arranged for several 
Michigan/Ohio/Indiana/Illinois engineers to ride the Audio 
Distributor's demo buss to Buchannon, Michigan to experi-
ence the EV anechoic room they had just built. This was circa 

PAGE 14 

1988 and the EV anechoic room was the largest anywhere in 
the US. EV had built their first anechoic room back in 1946 
after moving their production facilities to Buchanan. The 
room was utilized for testing and designing microphones and 
speakers. I recall the wire-grid "floor" in that room actually 
suspended you in the middle of the enclosure. We were asked 
to be as quiet as possible and after a moment, you could hear 
a watch ticking from anywhere in the room or your own heart 
beating if you held your breath. 

If you have ever wondered how Electro Voice came upon 
their brand name? I discovered the credit might belong to 
Notre Dame's football coach, Knute Rockne. It seems that 
back in 1930, Knute was recovering from an illness that kept 
him from walking around easily between the four practice 
fields at Notre Dame. He asked Al Kahn and Lou Burroughs 
of "Radio Engineers" to design a PA system that would allow 
him to "speak" to any of the four practice fields from a central 
location. Al and Lou put their heads together and designed a 
four-speaker PA system with a microphone/amplifier mounted 
on a tall central platform with a switch configuration to allow 
Knute to send instructions to any or all of the fields from that 
control point. Knute is said to have referred to the system as 
his "Electric Voice" and lead to the change in name for the 
company to "Electro Voice." 

Electro Voice began life in 1927 as "Radio Engineers" in 
the basement of a tire company in South Bend, Indiana. The 
company was an industry leader in dynamic microphone 
design and construction, and obtained numerous patents for 
their microphones and speakers. EV perfected a special 
transformer design for their dynamic mics that reduced inter-
ference from nearby AC electric fields. This was in 1934 and 
was called their "humbucking coil." This coil made EV 
microphones the first choice for PA, Stage and Radio produc-
tion around the globe. 

Electro Voice moved their production facility to Buchanan, 
Michigan in 1946 and I later in the 40s, Al Kahn was 
instrumental in setting up the Heath Kit Company in nearby 
Benton Harbor, Michigan. I dare say that many of us older 
engineers are very familiar with Heath Kits and used many of 
their "kits" to solve station needs on a budget. Heath kit made 
power supplies, amplifiers, telephone hybrids, oscilloscopes 
and many other devices that found places in radio stations 
across the nation. Plus, we got the fun of building a piece of 
top-quality equipment from scratch. 

How many of you have heard the Altec Lansing "Voice of 
the Theater" speakers in your lifetime? WTCM Radio in 
Traverse City used to have one in their lobby back in the 60s. 
The sound was impressive and easily filled the whole room 
with just a small radio output as the source. I haven't been 
back there in several years and wonder if they still use that 
speaker. Altec Lansing began its life as an offshoot of Western 
Electric, building huge speaker systems, especially for the 
new "talkies" in theaters around the world. From that initial 
design, their enclosures were customized for home use and 
radio station sound reproduction. 

I ran across an Altec Lansing telephone line equalizer in 
my stock-o-parts cabinet recently. A small, passive equalizer 
used to produce a flat frequency response from a standard 
unloaded telephone line for sending audio to the transmitter 
site from the studio or to/from a remote location. I first used 
the Altec Lansing passive equalizer coils when WCCW added 
their FM service. We had two equal-length phone lines to the 
transmitter and I was able to obtain flat response up to 20 kHz 

with the little equalizer units mounted on a piece of plywood 
under the telephone interface enclosure. Engineers from 
Western Electric who began work on theater sound systems 
back in 1927 progressed to audio equipment of all descrip-
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tions for sound reproduction and telephone line long-distance 
repeating amplifiers and line equalizers. I used to see the 
Altec Lansing equalizers at radio station transmitter sites 
across the country as recent as 1988, some of which were still 
in use. Many of the Western Electric engineers would move 
to the Bell Labs and work on designing transistors, telephone 
repeaters and the famous "touch tone" telephones. 

I had a nice conversation recently with John Abdnour, now 
retired from • 
Electronics 
for over 30 

I recall j 
production fi 
we boarded 

autel and previously a salesman for Continental 
d ITC in Bloomington, Illinois. I've known John 

ears and we share an interest in all things Radio. 
ining a group of engineers for a tour of the ITC 
cilities back in the 70s. At the invitation of John, 
he Audio Distributor's demo bus and headed to 

Bloomington. The ITC production facility was very impres-
sive and watching the employees put the various cart ma-
chines together gave us a first-hand look at the quality and 
care that we it into every machine. The milled, solid alumi-
num decks, t e air-damped solenoids, the tiny "bicycle chain" 
pinch roller drive systems and the external rotor capstan 
motor desigi all made for a reliable tape cart machine. 

"Jack" Jenkins was our official tour guide at ITC and 
showed us a huge cart automation unit that held 1,000 carts; 
this was a pro o-type unit that used several of their single-play 
cart machine which rode up and down in the middle of the 
structure wh e the vertical trays that held the carts rotated 
around the b e structure, placing the selected cart in position 
to be fed into ne of the cart machines. The cart machines rode 
up and down n a slide mechanism driven by bicycle chains 
and electric otors. The whole "system" must have weighed 
at least 1,000 ounds and covered several square feet of floor 
space. I don t think the machine ever made it into full 
production a d John Abdnour told me he thought it was 
shown at just ne NAB show. 

During th tour at ITC, I recall Jack Jenkins telling the 
gathered eng eers that he believed there were only three 
types of Project Management that made any sense: ( 1) Plan it, 
do it, I don't e er want to hear about it again; (2) Plan it, report 
to me on it, th n do it; (3) Plan it, do it, then report to me on 
it. After lunch Jack asked our group if we could remember the 
three forms o Project Management he had told us earlier. As 
my memory a tually worked well back then, I was the only 
one able to re eat the three forms verbatim. I didn't get an 
award or anyt ing, but two weeks after returning to Michigan 
I received a j b offer from ITC. Coincidence? Perhaps. I 
choose not to ecept the offer as I was having too much fun "in 
Radio" and didn't want to change gears. 

While our group of engineers was in Bloomington, we all 
were also treated to a tour of the SMC plant. Sono Mag 
Corporation was known industry-wide as the builder of the 
famous "Carousel" multi-cart player. We strolled through the 
production area and watched the crew build the Carousels 
from the ground up. I had a lot of experience with the 
Carousels in our automation system at WCCW in Traverse 
City. I preferred the open-frame motor design used to rotate 
the cart holder and draw the carts into the "play" position in 
the original Carousels. The later Carousels used DC drive 
motors with a pencil lead/spring brake system. I never had any 
trouble with the original design but recall numerous "issues" 
with the pencil lead brakes failing in the newer designs. I do 
recall getting a finger pinched when I tried to insert a new cart 
into a tray while the system was in motion. I can't blame SMC 
for that injury but I take a certain solace in knowing I wasn't 
the only one getting pinched while trying to out-pace the 
machine and load new carts into place while a record or a 
commercial was ending in another studio. 

Well, I've only had 7 cups of coffee in the last 6 hours so 
I'm going to sign off for now and try to catch up. Hope you are 
all staying safe during the Covid-19 pandemic but continuing 
conversation with your family, friends and fellow engineers 
on a regular basis. 

Michael Bradford began his career at WCCW in 1962, A 
CPBE since 1984, and currently a contract engineer. You 
may reach him at: mbradford@triton.net 
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System siblutions 

Documentation 
by Sam Wallington 

We walked into the station for the first time as contract 
engineers, taking over after the previous engineer left. The 
place had a nice lobby with receptionist and prominent 
station logo, air studios visible off the lobby, and a hallway 
to the production rooms. The GM's office was straight 
ahead, with Sales and Engineering upstairs. 

After a few minutes discussing terms, we were given a 
verbal list of broken things, and we set out to fix what we 
could. Step one ... explore. We found the wiring closet 
hiding behind the on-air studios and the production rooms. 
Oh boy, lots of wire, plus apparently active components 

balanced atop stacks of boxes and junk. Not wanting to 
cause new problems, we moved into the space cautiously 
and saw what appeared to be original wiring plus a lot of 
wiring which was apparently hurriedly added later. 

Going upstairs to the unfinished room acting as the 
Engineering shop, we found a couple shelves with manu-
als and parts, a desk piled with papers and various trade 

magazines, a rack with STL and processing gear, and a 
pieced-together bench with a few tools and partially com-
pleted repairs. 

Digging through the piles brought the reward of a 
documentation binder. The pages outlined the intended 
design of wiring from each studio to the wiring closet, and 
from the wiring closet to the processing and STL rack. 
Happy with the results of the treasure hunt, work could 
begin in earnest! 

The next bit of time was spent deciphering the intent 
of the person who assembled the binder. Eventually, 
using headphones and a cable toning set, we were able to 
determine which wiring section corresponded to which 
page of the binder. A few areas had received attention 
from a Dymo label maker, which helped the deciphering 
process. 

While figuring out the layout, it became apparent the 
documentation was older, likely dating to the most recent 
remodel of the facility. The original wiring was neatly 
routed and attached to the wall and followed obvious logic. 
Unfortunately, the newer wiring was increasingly messy 
and drifted significantly from the logic behind the docu-
mentation. The worst parts were wiring which attached to 
a barrier strip, ran to a component balanced on a box "over 

there," and then ran to a different spot on a different barrier 
strip. Oh, and the power cords for these ad hoc bits of 
equipment were a tripping hazard at best. 

We were able to resolve the station's immediate prob-
lems, and thanks to those successes, we were invited back 

repeatedly. Over time, with some significant wiring cleanup, 
we were able to get the station sounding much better (those 
pieces of equipment added in haste were not doing the 
audio any favors). 

Does this story sound familiar? I suspect any broadcast 
engineer who has taken over when an engineer left has had 
similar experiences. Whenever I have, I have always 
vowed I will "never again" neglect to document things. 
But as schedules become overbooked and too many things 
become urgent, documentation can fall by the wayside. 

With the realization none of us are perfect, I intend no 
judgement (especially since I am just as guilty as most). I 

thought I would share some documentation tips I have 
picked up over the years. 

Most of us are pretty good at documentation when we 
take the time to do it. My problem is finding the time (and 

sometimes, the willingness). Like the station I described at 
the beginning, documentation is important (and relatively 
easy) when the facility is first built or remodeled. Docu-
mentation at that time is more planning than recording, and 
once planning is complete, the plan becomes a guide to 
construction. Often, we will even keep a pencil with us 
during construction to adjust the documentation when we 
realize an oversight or error. 

Ethernet and Audio over IP (AolP)have dramatically 
changed documentation requirements. IP simplifies a lot 
of things, but it also means documentation needs to be 
extended well beyond physical wiring and equipment 
placement. There is the need to document IP addresses, 
subnets, audio and data routing configurations, switch 
settings (such as quality of service), login names and 
passwords, software versions, and a host of other non-
physical things. 

Ifyou are like me, your documentation gets weaker as we 
finish up the physical connections and installation, and 
move into the virtual world. Some things we will likely plan 
out in advance, such as the configuration for an audio 
crosspoint switch. At best, other things such as the password 
for the managed switch end up scribbled on the back of a 
handy scrap of paper (most recently, I scrawled passwords 
on the back of my punch list of things to finish up). Those 
scraps are easy to lose — not a big deal at installation, since 
you can simply reset the box and start over — but a much 
bigger problem six months later when the entire air chain 
depends on the box with the missing password. We need to 
have a permanent, easy-to-access, and organized place to put 
this information (such as password management software or 
a secure document in the cloud). 

One of the tricks I learned while doing contract engi-
neering was documenting for invoicing. Our contract 
allowed billing for time and mileage, along with a reim-
bursement for parts expenditures. We used small audio 
recorders which we kept in our trucks. Every time we got 
in or out of the truck, we would record the time and 

mileage, then describe what we had been doing since the 
last entry. An entry might say, "It is 3:57 PM on November 
18, and the mileage is 52,345. I just finished fixing the first 

fader on the main control room console at KXXX, and 
before that I replaced the springs on the mic boom in 
Production A. I am now headed to KYYY." When we 

arrived at KYYY, we would capture the time and mileage, 
then set off to work. 

When it came time to invoice the clients each month, 

we would sit down at a computer with the recordings and 
start playback, transcribing mileage, times, the work done, 
and who did the work (important if the work took two or 

three people). Once the invoicing was done, we would 
delete the recordings and start over for the next billing 
cycle. Most months, it only took a couple hours to invoice 
all clients because the information was all in one place. 

The same idea can be used in other areas, whether you 
use your phone or a small MP3 recorder you carry with you. 
Why not record, "I connected wire X between points Y and 
Z" or, "I installed box A, with inputs coming from B and 

outputs going to C?" Since it only takes a few seconds and 

is easier than writing legibly while you are on your back 
under the console, it increases the likelihood of capturing 
the data. If you keep the 
station's documentation in 
the cloud, such as on Google 
Drive, you can do your up-
dates during down times 
such as waiting at the parts 
counter or doctor's office 
(probably with earbuds). 

Another tool is wire 
markers. There are a number 
on the market with various 
designs. I am particularly 
fond of ones which are com-
puter printe and sealed so : 
they do not smudge (rather 
than those ooey and non-
informative pre-printed la-
bels with just numbers or let-
ters). I have seen a bunch of 
different sc1 emes for ;clear 
wire labelli g, but design 
something for your system 
and implem nt it during in-
stallation or uring a major 
focus on w ring cleanup. 
Then. when u have a bit of 
time every onth or two, 
print new la ls based on the 
audio or vide recordings of 
changes yo have made. 
Next time yo are back at that gear, a couple minutes will get 
the wires lab led and the documentation is up to date. 

One othe trick used during my contracting days was 
carrying a no book with everything about every client. By 
everything, I mean everything! Gate codes, addresses, 
directions, s tion-specific vendors (such as a plumber or 
HVAC repair erson), frequencies (including the STL), Di 
birthdays, IP ddresses, circuit numbers, etc. Obviously, 
this needs to e kept secure, and with nearly ubiquitous 
Internet acce s, storing it in the cloud is a reasonable 
option (thoug to fix failed Internet access, you may need 
a phone back p of some data). With a paper notebook, 
simply updat it in pen or pencil, then every month or two, 
correct the co puterized copy and re-print that station's 
page(s). With digital version, just update it in real time — 
or use the audio recorder to capture something when you 
are in a hurry (better to catch up later than miss it). 

In my opinion, the hardest part of documentation is the 
discipline. Good intentions and good practices do not help 
at all if we do not take the time to put the information 

somewhere safe. For contract engineers, the need to be 
paid incentivizes preparing invoices, so updating docu-

mentation when doing invoicing makes sense. For others, 
I recommend setting two "unbreakable" calendar events 
on your calendar every month. Use the time to update 
documentatio (the second appointment is in case you 
have an emerg 

Like the do 
you should giv 
good docume 
moving on! It 
be your dream 
tation will ma 
whoever come 

Use a voice recorder 
as your "notebook." 

ncy during the first one). 
umentation binder we found at the station, 
yourself and the next engineer the gift of 

tation (incidentally, do not stress about 
oes not have to be a bad thing, as it could 
ob offer next month). Accurate documen-
your job easier now and is a blessing to 
next. 

Sam Wallin ton is VP ofOperations and Engineeringfor 
Educational Me ia Foundation, and has 36 years of experi-
ence in broadcast engineering. He can be reached at 
swallington@khveairl.com 
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Tower Grounding Improvement 
by Dave Dunsmoor 

I've been involved in grounding buildings and towers, 
occasionally for about 40 years now. And it's generally dirty 
work, with the work generally hidden from casual view. No 
glamor here, lots of ditch digging, gravel shoveling, and 
ground rod pounding using either a post driver, large ham-
mer, or if quite fortunate, an electric power hammer, such as 
a Hilti with the proper driving adapter. 

Yeah, it's dirty work but when done right, it's a work of 
art — positively beautiful. And even better yet, if done right, 
it'll go a long way toward protecting the equipment inside the 
building from lightning induced damage. And you notice I 
said "lightning induced," not lightning damage? Now, I've 
seen evidence of direct hits to a VHF antenna: the RF cable 
was hanging down from the tower hardware, separated from 
the antenna connector when I arrived. However, inside the 
building, no damage was evident, but this isn't really the 
normal outcome. 

Most often, a direct lightning strike will cause significant 
physical and/or electronic damage, usually to the point of 
making repairs a useless endeavor. Early in my career, I 
worked at a small two-way radio shop, and the first time I 
attempted to repair a lightning damaged radio was (eventu-
ally) my last. A few times I felt that I had found and replaced 
all necessary components, only to have the radio returned a 
few days later with new failures. After this experience, 
replacement was the only choice I offered. 

Lightning induced, in general, means that the lightning bolt 
can be considered the primary winding of an air core trans-
former, and your tower, coax, or power lines (either buried or 
on poles) is the secondary. A ka-jillion volts through very low 
Ohms (the ionized air path) produces a ka-jillion Amps in this 
primary winding, and the associated magnetic/electric fields 
then produce high electric fields in nearby metallic objects. 
This is a very simplistic explanation of the phenomena, but 
illustrates it well enough for my purpose in describing what I'm 
doing — and why — as I relate a story. 

Original Ground Strap With No Ground Rods 

For some time now, I've acted as the local "on call" guy 
for EMF (K-LOVE) radio in my area. Their FM transmitter 
is located in a building owned by a TV station, and has 
recently been bought by a local owner. It used to be quite the 
mess, inside and out, but following the ownership change, the 
building and tower site has been nicely cleaned up, and many 
long overdue "deferred maintenance" list items have been 
neatly dealt with. The site has been mowed and graveled, the 

diesel engine/generator has been serviced and actually works 
now when needed, and what was an open sided shed housing 
the generator has been enclosed with metal siding and good 
quality doors. All around, nicely done. 
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Earlier this year I did a walk around the site, admiring the 
work, and when I took a closer look at the base of the 700 foot 
tower, I was a bit surprised to see that the tower's "ground-
ing" was what appeared to be an afterthought by the original 
tower crew. Some 2" copper strap screwed to the tower base 
faces with 1/4" 
bolts. Although 
they did use stain-
less steel, they cer-
tainly didn't torque 
the nuts, as they 
were all loose. And 
at least one of the 
copper straps had 
been cut. 

Further, as I 
dug down to deter- Strap Termination Unknown 

mine just where the 2" copper was actually terminated, I 
found no ground rods, just the copper going down into the 
earth. I supposed it was just laid into the foundation excava-
tion. No ground rods were found anywhere. 

I contacted the facility manager, asking if the owners 
would like to have the tower grounding cleaned up and done 
correctly. Initially, I recommended, as a minimum until the 
owners decided to go ahead with a small project and until they 
secured funding, that the copper straps and associated steel 
be cleaned up and re-tightened prior to the summer thunder-
storm season. This was done in one afternoon, then I waited 
to hear that either my suggestion had been approved or not. 

It was eventually approved and I contacted an electrical 
contractor that I've used many times in the past, supplied 
them with my 
scope of work, and 
they went to work. 
By now the ground 
had frozen, and the 
trenching was 
much more diffi-
cult, but they did 
good work, despite 
the conditions. I 
had specified six, 
10- foot ground 
rods, spaced ap-
proximately 10 feet 
apart, with a ring 
of 4/0 bare con-
necting all ground 
rods, and a run of 
4/0 from each back 4/0 Cable Thermo 
to the tower. All Welded to Ground Rod 

connections were thermo welded, resulting in a solid me-
chanical connection — a significant improvement over what I 
had initially discovered! 

A couple tools that they used warrant mention here, I 
believe. First was the Toro "Dingo." It's a small version of a 
"skid steer." It was very useful in tight spaces, and having a 
machine moving gravel saves a lot of time. 

Second was a soil compactor. This might be overlooked 
by inexperienced contractors, but putting the soil back as it 

was found, tightly compacted, does a couple of things. First 
it helps prevent sagging of the soil in years to come, and it 
also helps prevent gophers from tunneling into the trenches 
excavated for the electrical cables. In this case, it's not 
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much of a problem, but buried cable insulation can be 
attractive to the little rodents. 

A Toro "Dingo" 
Exceptionally Useful in Tight Quarters 

A few things to mention now that the project is com-
pleted. First is that, even though I drew a diagram for the 
foreman when I first requested a bid, the specifics of this 
project didn' get exactly transferred to the crew. Close, but 
not as I woul have done it. This means that even though I 
thought what I wanted was clearly understood, what was 
finally trans itted to the crew was slightly different. The 
work was do e well, but the geometry wasn't exactly as I 
had envision d. 

A Ground Compactor — Very Necessary! 

So next time, I'll not only make a drawing, but I will also 
layout dimensions, and locations on the drawing. Perhaps I'll 
even use surveyor's paint on the ground, prior to the start, to 
further illustrate. Second, I've discovered that electrical 

contractors understand "grounding" to mean doing it for 
single- or 3-phase 
safety grounding, 
which is a bit dif-
ferent than ground-
ing, when consid-
ering the high fre-
quency and excep-
tionally high cur-
rents associatçd 
with lightning. For 
example, the 4/0 
cables from the 
tower down over 
the concrete were run with more "curvature" than I would 
have done. Again, a drawing would have been easier to 
follow (and remember) than verbal instructions only. 

However, I am satisfied with the end product. And 
another one next spring is in the works. 

JIIt 111111111 Pum"11111111,._imer--
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Completed Job 
Significant Improvement 

Dave is most y retired, and does backup engineering for 
Air-I and I-hear Media as requested. He can be reached at: 

mrfLrit@min.mi4co.net 
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Have You Hugged Your STL Today? 

by Steve Callahan 

It's the Rodney Dangerfield of your radio station 
because it just doesn't get any respect. 

Your STL works 365 days a year and 24 hours a 

day performing a vital service. However, do you walk 
past your racks in the morning and even notice that 
they are there or, at the very least, see that the meters 
are moving? 

When you first installed it you were in a little way 
amazed and in a very big way thankful that it worked 
and what you put in at the studio side came out the 
transmitter end. However, have you checked lately to 
see if your 950 path is still clear and no one has put up 

a big building in the aperture, or that little tree in the 
Fresnel zone is now a very large tree? 

Back in the previous century, STL's were often one 
or two phone lines running from the studio to the 

transmitter. You usually had one for mono or an AM 
and two phased lines for FM stereo. You called upon 
the friendly folks at the telephone company to send 
their Special Services techs to build or maintain the 
lines. The Special Services crews were two man teams 
who knew how to adjust the Bell Labs amps and 
equalizers to get flat frequency response all the way up 
to 15 kHz. 

Although the old timers in the telephone company 
were very smart, sometimes they weren't. A friend 
once told me of a story of when he worked at a station 

in Tampa, Florida in the pre-satellite days, which was 
a Paul Harvey affiliate. Remember "Hello Americans, 
This is Paul Harvey ... stand by for news?" It seems 
that one day he potted up the Paul Harvey noon feed 
and there was nothing there. A quick call to the tele-
phone company and they said that it was leaving them 
OK. and later the 1:00 p.m. newscast feed was OK. The 
next day, the same thing happened — no Paul Harvey. 
However, a quick look around showed a telephone 

tech sitting by the board eating lunch with a pair of 
headphones plugged into the ABC feed to the station. 

It seems that he liked to listen to Paul Harvey as he ate 
lunch. 

Fast forward a couple of decades and I was listen-

ing to the major market FM station that I was chief 

engineer for. We used telephones lines as an STL. I 
was driving into work one morning when one channel 
dropped out. A quick call to the studio revealed that 
everything was as it should be. I was just pulling into 
the parking garage, where the telco demarc board was 

located, and I saw a diligent telephone company em-
ployee, sitting on a bucket waiting for his co-worker, 
with his butt set clipped across one channel of my STL 
line. It seems he was a big fan of our morning show so 

I tried to contain my anger but I'm afraid I didn't do a 
very good job. 

A big step up was the proliferation of 950 compos-

ite microwave STLs. The stereo generator could live at 

the studio and you could preserve the composite signal 
all the way to the exciter. Some folks elected to split 
the STL channel and run left channel on one frequency 

and the right frequency on the other frequency. Com-

mon practice was, if one STL link died, you could 
switch to the other working one and be on the air in 

mono which was better than not being on at all. 
The allocated 950 frequencies, especially in con-

gested cities, filled up fast so some   
creative folks out there went with un-
licensed STL frequencies and frequen-

cies in other bands. Weather condi-
tions were the weakness of some of 

those other frequencies which often 
relegated them to "fair weather spare" 
duty. 

Enter the all mighty Internet. The 
first Internet-based STL's were not 
too robust and were not ready for full-
time STL duty. However, several of 
the big STL companies made great 

strides in developing some very robust 
and multi-directional STL's which were Internet based. 
Today's Internet based STL is a work of art, which is 
a good thing, because the wire-line telephone compa-
nies around the country have detariffed, or discontin-

ued, the old analog copper service and many digital 
services which were copper-based. 

I've had the pleasure of working with Tony Gervasi 

at GatesAir Intraplex products to install quite a few of 
the IPL-200 Link AOIP codecs. 

can't, and you really don't want to, run a multi-hop 950 
STL when you can go with this box. Like everything 
Internet, you want the best Internet pipe you can, to get 

all of the available features and reliability from the 
IPL-200. Fi er at both ends is how I've been installing 

them and I ust say I haven't been disappointed. 
If you w t to examine other options, my friends at 

Comrex wo Id love to sell you a Bric Link. The first 
time I saw a Bric Link, I was at a local broadcasting 
trade show nd Comrex's Tom Hartnett called out 
across the ro m for me to come over and see his latest 

creation whi h was the Bric Link. I was so impressed 
that I bough one for my own station and have been 
very happy ith its performance over the years. 

The Barix Cedec 

The Barix Codec has found its way into many 
radio stations as an STL. It's amazingly simple to set 
up and it's ext 
after one minu 
fall back man 
you lose one I 
then to a USB 
air. When the I 
to it automati 

emely gratifying to have audio pop out 
e of set up. I have used the three source 
times and it's a very handy feature. If 
ternet feed, it goes to a second IP and 
tick so that you have something on the 
ternet feed returns, the Barix switches 

Ily when the audio cut on the USB 
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The single rack unit boxes are packed with features 
like redundant power supplies, three network ports with 
automatic fallover, the ability to send a stream to more 

than one location at a time and so much more. Their 
Network Stream Splicing feature is fascinating in that it 
allows duplicate packets across different connections to 
recover lost any packets — which is very cool. 

The very neat thing is that you have bidirectional 
audio which is crucial in an application where the 
station is a long distance from the studio. You just 

Steve Cal/ah 
engineering staff at Entercom Boston. Email at: 
wvbf1530@yaho.com 

sticks ends. Ode caution I have is don't get carried 

away with how simple it is to make a Barix work. 
Remember, the little Swiss man inside the codec will 
tell your audience what the IP address is, that he's 

looking at, so they can also hack into it to play their 
favorite music over your radio station. Take a few 

extra minutes to go into the security part of the Barix 

advanced setup and lock it down with 
a password. 

A tip of the Clevite headset to Jeff 
Montgomery down in Texas who filled 
me in on the Texas Broadcast Museum 
down in Kilgore, Texas. I took a look at 
tieir webpage and it's a very good 
looking radio and television museum. 
They have a mighty fine collection of 

old radio and television equipment. I 
was especially impressed with their fully 
restored Dumont Telecaster remote 

broadcast bus. I wish I lived closer so I 
could visit it but it's on my "to do" list 
hen this whole virus thing is over. 

n, CBRE, AMD, is a member of the 

PAGE 20 Radio Guide • November-December 2020 



The astonishing new 3luetoth Atid o Gadget. 
So much better than taping your phone to the mic. 

* e 
BT 

OLUETOOTH 
AU)» men 

4. 

* 

IT PAIRING 

e 
RESET PArj 

CONNECTION 

Ise 

There are plenty of ways a smartphone could be useful on air. Playing recorded audio, voice clips 

or music, for instance. How about using a SIP client as a codec? Or Skype or Zoom or social media 

sound? And of course, putting callers on the air. If only there was a professional bidirectional audio 

interface for cell phones... 

Problem solved. The Bluetooth Audio Gadget makes it easy to put a smartphone on the air. Just pair 

your phone, and the Bluetooth Audio Gadget automatically negotiates the optimal codec algorithm 

(usually APT-X for Android, AAC for iPhone).. Balanced aud o I/O connects the Gadget to your console. 

The sound quality is amazing. And the BluetoothMclio Gadget is bi-directional, so you can even send 

mix-minus to your caller. 

Like all Angry Audio products, the Bluetooth Audio Gadget is built-for-broadcast with premium 

compon nts like an all steel enclosure, internal AC power supply, and gold-plated audio connectors 

and swit h contacts. Place it on your desktop, or mount it in your rack with our rackmount kit. 

Order yo r Bluetooth Audio Gadget today. Your talent will call and thank you. 



131""feàtirbi Engineering 
Good Questions Improve Station Maintenance 

by Daniel Corcopo 

Things are often overlooked while the pressures at the 
studio keep you busy all winter long. Now is a good time to 
get your Springtime maintenance plans in order - Spring will 
be here before you know it. 

Springtime is a perfect time to evaluate your plant. But do 
not just write down a whole bunch of issues and leave them 
on the "To Do" list. Take advantage of the good weather and 
make plans to really get something done; this could be the 
start of a new beginning that will ensure reliability of your 
total plant operations and better prepare you for when unfore-
seen things happens. 

Getting an Overview 
So grab the nearest pad of paper and a pen full of ink and 

we will get started. Please note that a proper maintenance 
inspection, whether routine or a "yearly checkout," will 
highlight both technical and safety concerns. Ask a lot of 
questions as you go; The more you ask, the better your 
inspection will be. 

We start by pulling up to the front of the transmitter site, 
and from the outside of the front gate or roadside of the 
entrance to the site take a look from the outside - the "total 
picture" as you might say. Is the fencing in good condition 
around the property? How about around the tower and anchor 
points? If your AM tower is surrounded by wooden fencing, 
are all the slats in place? For stations with guyed towers, are 
the guy anchors fenced in? 

Are the proper warning signs (RF warning signs) in 
place? Is the Tower Registration (ASRN) number visible? 
Are the signs clearly legible to visitors? 

While you are thinking about the tower, take a moment 
and look at the tower's condition. Is all of the metal covered 
by paint, and are the paint bands the proper color? Do the 
tower lamps appear to be in working order and evenly lit when 
on? Does there appear to be anything out of order on the 
tower; for example, are any of the transmission lines unse-
cured? Are the radomes in place on the FM antenna? (If you 
have deicers on the antenna, do not forget to check their 
operation when you get into the transmitter building.) 

If you notice any of these items out of place or inoperable, 
it may be time to invite your local tower climber to the site and 
set things straight. 

Inside the Fence 
As you open the main gate to enter the property, does the 

lock open properly, or does it need some oil? If there are 
multiple locks, do all the users understand the concept of how 
to put their locks together to create links in the chain, or has 
one person effectively locked everyone else out? Does the 
gate open without undue effort? 

Once inside, is the driveway in good condition? Or has it 
become washed out, filled with potholes or otherwise requires 
a monster truck with mud bog tires to get to the transmitter 
building? Hiking in during an emergency can be time con-
suming and annoying. 

After parking, walk around the perimeter of the building, 
checking its condition. Are there any problems with vandals 
leaving graffiti or causing other damage? Are the gutters in 
good condition, or are they rusted out or clogged with debris 
and serving no purpose? Is the outdoor light working? Better 
to catch it now than find it non-functional in the middle of 
some night. 

More External Checks 
At the transmission line entrance point, are the lines 

properly secured, and grounded? Or is there damage from ice 
having fallen off the tower and knocked the lines ajar? 

Ilier' .fflem. --
-111111111111111111Lqie 

, 

Following the lines out to the tower, are they secured 
properly? Are they grounded to the tower properly? And are 
the tower grounds properly secured? If an AM station, is the 
ATU in good condition, free of rust and properly bonded to 
the ground system? Does the ATU door lock (and is the key 
available)? At the tower for AM stations are the lightning 
balls in good shape, and gapped properly? Does the base 
insulator look to be in good shape? Be sure to make your notes 
accordingly. 

Looking Inside 
Moving back to the transmitter building, is the door 

properly secured, or did a tenant unwittingly leave the door 
unlocked for the entire world to get into the building? As you 
look around inside the building, when was the last time the 

floor was swept? Are there cobwebs hanging all over the 
place? Are there "critters" in there? Or has it become a 
dumping ground for all the old equipment that is no longer 
used at the studio? (Often, old equipment has to be stored at 
the site but does it have to be lying all over the place?) 

Bytheway, th i s mightbeanadvantageous time to inventory 
any excess items, and give the li stto the company bean counters 
to find out when the items can come off the books. Then, when 
it is permitted to remove these items from the records, a small 
dumpster can be procured from the local waste collector. If the 
items are still erviceable and in working order, generate some 
of your own "n n-traditional income" by selling the stuff. Use 
the funds to pu chase new equipment or put the proceeds into 
a station party und. 

In the Ion run, a clean building is a happy place for 
transmitters, s pport equipment, HVAC and, more impor-
tantly, you! Cl an air filters ensure the equipment has proper 
airflow and y will not run the risk of getting a dreaded 
emergency cal due to a clogged filter. Something as simple 
as sweeping th floor and taking out the garbage can help 
to boost your orale and also show others with whom you 
work, includin management, that you take pride in what 
you do. 

How is the VAC (heating, ventilation, and air condition-
ing)? Has the return air filter been replaced lately? Is the room 
temperature within specifications for your particular equip-
ment? When was the last time the HVAC system was serviced 
and the condensing coils cleaned? 

Technical Chcks 
These next things probably ought to be noted on a separate 

sheet of paper. I suppose the first question to ask is: "Is there 
a transmitter log and if so, how up to date and detailed is it?" 
Such a log is th 
condition, and i 
potential proble 

Start with a r 
check the plate 
otherreadingsth 
check your base/ 
directional add s 
things to make no 
accurate is the c 
Leave space on y 
transmission line 

I fyou have a 
does it need cleani 
Are the interlocks 
clean? Are all of 
tantly, i ffor some 
are there means o 

key to being on top of your transmitter's 
the long run will help better diagnose any 
s as they arise. 
cord of the forward and reverse power; then 
Itage and current, screen voltages and any 

t yourtransmittermay offer. ForAM stations, 
ommon point current. And if your station is 
aces for the monitor point readings. Other 
eofinclude the remote controlreadings. How 
libration compared to the actual readings? 
ur sheet to add notes about the modulation, 
pressures, STL receiver readings, etc. 
ckup transmitter, open it up and look inside; 
g in there?Are there anycapacitors leaking? 
orking-are they working properly?Filters 
• e cooling fans working? And most impor-
ason the maintransmittergivesupthe ghost, 
easily and quickly taking the backup to air? 

Did you test those means? (That also gives you the chance to 
look inside the Main.) 

For those stations unable to put the backup on-air due to 
programming requirements, run the backup into the dummy 
load(youdohaveone,right?)andcheckfornormalparameters 
and log the readings. Do not forget to note other general but 
important information including generator fuel and oi I levels. 
Whenwas the generator lastexercised? When was it serviced? 

Using the Information 
All this data should go back to the office with you, so you 

can do two important things. First, make a list of priorities; the 
ones at the top of the list are those problems that could result 
in forfeiture if you happen to get a surprise inspection. The list 
continues with each thing that could potentially put the station 
off the air, if not looked after promptly. 

The other important use of the data from your inspection 
is to produce a printout so that whomever goes to the site 
(hopefully on a reg Aar basis) now has something more to do 
than just look at the forward power and run out of the building. 
A three ring binder will help keep track of these sheets, and 
effectively create a transmitter log that will demonstrate to 
anyone the plant is b ing run cleanly and things are getting done 
to ensure it stays th t way. 

Use the inform tion you gathered. With your list in hand 
and a maintenance p an, you wi II be able to make your site visits 
more productive, pr mote site safety, and keep everything well 
maintained. - Radio Guide — 
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PTIEK 
DELIVERS 

ALL PTEK TRANSMITTERS FEATURE: 

Wide range input 88 to 264 VAC 
Frequency agile from 87.7 to 108 MHz 
True proportional (VSWR) fold back 
Direct Digital Seithesis exciter with great sonic performance 
Built-in stereo generator (includes componsite & SCA inputs) 
Built-in programmable FSK ID 
Front panel metering 

Remote control interface with analog and serial I/O 
Compact, Rack mountable Chassis 
Designed, manufactured & supported in the USA 

ES Series Transmitters range from 300W to 1.2kW 
The FM300ES is FCC type certified for use on LPFM stations. 
The ES Series is conveniently designed to be used as an exciter or 
a stand alone, low power transmitter. 
Optional internal VVebserver available for the ES300 & ES500. 
Other models supported soon. 

PS Series Transmitters range from 2kW to 5kW 

— PS SERIES KEY FEATURES: 
Very low cost to purchase 
Low operating cost (reduced power consumption) 
Super High efficiency (80%) LDMOS technology power amplifiers 
Reduced cooling requirements 

Compact and lightweight for ease of installation 
Digital front panel metering & controls 
Spacious design with major components accessible by removing top cover 
1,500 Watt Hot Pluggable Switching Power Supplies 
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www.ptekpowencom 

Ph: 888.889.2958 
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CircuitWerkes 

The CircuitWerkes Sicon-rliemótéltWIlWr & C6ntrol 

Uses Dial-up, Internet Weo server or free Sicontroller Software! 

8 ciannels of meteriog, staLs and contro. (expandable to 7,2) 
and up to 5 alarms oer channel. 

D No accessories necessary to control your site right out of tile box. 

D Auto-ranging, auto-calibrating meters make setip a snap. 

D Includes: Function scheduler, auto-logging & alarm reporting. 

Internal Web Server Free Sicontroller Software 

The Sicon-8. lets you control your site via Internet with its internal 
Web server, via telephone, auto-answering cell phone or with our 
free software. Setup is a breeze using the Sicontroller software 
that also imcludes scripting, e-mail alerts, multi-site management, 
virtual metering & much more! 

Wrb-f3a5ed eernoir Controls ver/f5frFarning Audio Option 
Introducino the 5IteSentru4 (4 channel remote control), SlteSentry2 (2 channel remote control) & WAM-2 audio monitor 

D Web enabled remote controls with 6 relay outputs & 2 status inputs on all unas. 

D All units detect Stereo or Dual Mono Silence ( independantly aojustable channels). 

D User-programmed relays (DPDT) close automaticatly or via Web control 

D Ad products incluida on board temperature sensor 

D Internal logging with onboard e-mailing. 

Supports DONS services and Netbios names 

D Lpgradable firnware. Keep your product current with downloadable updates! 

D Streaming audio option encodes Ogg-Vorbis & decodes mp3 or OH-Vorbis. 
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Discover more online at coma . 

www.circuitvverkes.corn 
Unattended Dial-Up Broadcasts with the OR-IC 

MicTEI Mic/LinE to TElEphonE IntErfacE 

Outputs & Imputs for telephone handset, cellkilar pl- one or 

balanced line level at up -.o +10dBm. 

Operates up to 36+ hours on two 9V a kaliine batteres. 

High quality, user-switchable. internal hm ter prevents clip° lg. 

External power input with silent, auto-switching ba:tery backup. 

Individual gain controls for send, receive & headphones levals. 

The DR- 1l0 is a Dial-Up remote control with balanced, t&ephone 

audio input & outout that can coitrol many automation systems 

or your audio console for unatteided remote broadcasts. 

!) Our Silencer.'" option removes control tones from the audio path. 

D Use the IDPDT relays to insert the phone audio cirectly into the 
program path when necessary, especially for emergencies. 

Mr1 
TelTap Pocket-Sized Manual Telephone Coupler 

D Can be used as a phone tap x a passive manual telephone coupler. 

D Send or receive telephone auck. 

D Compact size & low cost makes the TelTap a great additio:n to 
your remote kit for main or backup capabilities. 

Lots AlicrE Circuit WErfrE5 ProbfErn Solvers 
D Transcon-16 - Move u 3 to 16 contact closires from room to room over E n audio cable 

D DT-222 • Turns DTMF secuemces into usen-programmed seria, outputs & action steps. 

D SUB-03 Subaudible tone decoder end SEN-6 Subaudible encoder. 

D HC-3 te ephone autocoupler amd AC- 12 rack of awtocouplers 

De FSK Encoders, decoders tranceivers and contact-to-FSK encode -shdeccders. D DTMF• 16 and DS-8 DTMF tone decoders. ii. Find Full product info Er downloadable manuals online at wvvvv.circuitvverkes.com. 352-335-655 



IT Guidr 
The Linux Connection, Etc! 

Getting Around the "Windows Frustration Syndrome"— continued 

by Tommy Gray CPBE CBNE 

Back at Id 
Since last time, we have had to deal with two hurricanes 

in our area. I missed my last article due to a lot of damage in 
our area form Hurricane Laura. We were without power for 
quite a while. All of our stations, other than those with 
generators. were off for many days while while power crews 
rebuilt the infrastructure. In the last article I discussed up-
grading your Linux Mint Cinnamon installation to the latest 
version which is version 20. Due to space limitations I could 
not go through the entire process but left you a link to follow 
to finish the upgrade. At this point I hope you have completed 
it and are running v.20. If not, 19.3 is still a great OS and is 
supported for a few more years. In my opinion, of all the Linux 
distros, Linux Mint cinnamon is the most user friendly, and 
for those transitioning from Windows, the easiest to adjust to. 
This is of course for workstations that I am mentioning it. If 
you want a server there is another great OS that is especially 
designed for servers and is running on thousands, if not 
millions of systems worldwide. That would be a Linux Server. 
A great majority of the world's web servers are running it 
these days. 

A quick search for information on the Internet will show 
you that 96.3% of the world's top 1 million servers run on 
Linux. Only 1.9% use Windows, and 1.8% FreeBSD. As of 
2019, 100% of the world's supercomputers were running 
Linux I am told. 90% of all cloud infrastructure operates on 
Linux, and practically all the best cloud hosts use it. Of those 

top servers the most popular one, based on Internet statistics, 
is Ubuntu Server. I personally use it and have found it to be 
rock solid and easy to setup and maintain. The most recent 
version is 20.04 LTS. The LTS stands for "long term sup-
port." The great thing about Ubuntu server, as it also is with 
Linux Mint Cinnamon, is that it is totally free! 

Virtual Computing 
A few weeks ago, while I was in the middle of dealing with 

all the aftermath of Hurricane Laura, I received a phone call 
from the Society of Broadcast Engineers (SBE) asking if I 
could do a presentation on virtualization. I was honored to be 
asked but at that time, as I stated, the hurricane had us in a 
mess, working round the clock recovering, so I had to decline. 
I recommended a capable young man who used to work for me 
in my department at a network, and he is going to do it, as I 
understand. However, ironically enough, I had already been 
working on putting something together along these lines for 
these articles. I have also seen others writing on it recently, so 
it is a hot topic right now. 

Getting Started With "Virtual" 
Now before you go into "Virtualization," you might want 

to take an old computer you are not using and install Ubuntu 
Server on it for experimentation. The great thing about it is 
that it does not require a lot of resources for a basic installa-
tion, and can be run on just about any old computer. To run 

Performance y Design 

20.04 LTS, however it must be a 64-bit machine as Linux 
Mint 20 also requires. The good news is that there are still 
older versions available that will run on 32-bit machines. A 
quick web search on "Installing Ubuntu Server 20.02 LTS" 
will get you some very easy-to-follow instructions. You can 
easily have an Ubuntu Server up and running in a couple of 
hours or less ... usnally. Once you have Ubuntu server running 
I would suggest that you look into things you can do with it 
and "play with it" a bit to familiarize yourself with it. 

When you have a working system, before you start modi-
fying it, I suggest/you make a snapshot (backup) of the system, 
so if you mess th ngs up you can easily go back to your clean 
install and try it again. The easiest thing to use is a native 
utility called "Timeshift." You can create a backup of your 
entire system and if the need were to ever arise, you can 
completely restore it back to where it was at the time of the 
snapshot. In your Linux Mint Cinnamon install, it is found in 
the main menu and easy to use. In Ubuntu server, it can easily 
be installed from a terminal (which you will find is your best 
friend in Ubuntu Server). 

Door #2 
If you don't have another spare computer all is not lost. 

If you have your Linux Mint Cinnamon computer working 
well you can stil run Ubuntu Server on it and not at all mess 
things up. You can still keep your LMC install intact and run 
Ubuntu server on it "Virtually." "How can I do that?", you 
may ask? Well, it is very simple. In your LMC Software 
Manager ( in the main menu) you will find a program named 
"VirtualBox." It is a platform that will allow you to install 
a complete operating system and create another complete 
computer inside a file on your host computer. The Computer 
that is running VirtualBox (in this case your LMC machine) 
is called the "Host." The virtual machines are called "Guest" 
machines. I am about to tell you something that you might 
find hard to believe, but it is true. 

(Continued on Page 28) 
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Interface to SNMP Remote Controls with a Simile CAT 5 Connection 

SWP-200 Series RF Switch Controllers and SWP-300 Site Controllers with 

Direct Interface to all RF Switches on the Market and BDI's 

DPS-100C Series RF Power Meters 
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ALL NOW WITH SNMP CAPABILITY! 
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Rack Mount Remote Meter Display 
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IT Guide 

- Continued from Page 26 - 

I took an old Dell lnspiron laptop and installed LMC on 
it. I then installed VirtualBoxTM along with the guest exten-

sions (which you will need), and finally created three (3) 
Ubuntu Server virtual machines on it, all running at the same 
time. One of these Virtual Machines (VM's for short) is 
running Apache Webserver and is hosting three (yes three!) 
different websites on a single VM! The other two are doing 
other chores. All of this is running on that one old laptop, and 
is connected to my network through nothing but the internal 
Network interface built in to the machine. The great thing 
about Virtualbox (VB) is that it can create virtual Windows, 
Linux, and yes even MAC computers. You can have several 
computers to use on a single physical machine. Can you see 
why virtual computing is such a powerful and useful tool for 
engineers and IT professionals? 

Figure 1 is a screen shot of the host screen of my 
VirtualBox machine showing the desktop of the LMC 
machine with VirtualBox running, and also showing the 
three servers running alongside it. The limitations of the 
system are only your hardware complement. I would sug-
gest a lot of RAM and plenty of drive space. 

Now if you are familiar with Servers, you will notice 
that I am not showing a typical Terminal screen in the 

VM's. I have installed Ubuntu Mate on the VM's simply 
because I prefer to have something visible. The terminal is 
readily available when needed but in the meantime I have 
something to look at. This is simply personal preference, 
and is just fine as long as your machine has enough RAM 
and a fast enough processor. This machine has a meager 4 
GB RAM and a 500 GB HD, along with a 2.2 GB Intel 
Core2 Duo processor. I would recommend a faster machine 

with more processing power and RAM for a service ma-
chine. Running here is the Linux Mint Cinnamon 20 host 
computer with Virtualbox (showing in the upper right 
corner), and 3 Ubuntu Server 20.04 LTS VMs. What you do 
not see is that the 3rd one has three websites running on it! 

Figure 1: Main Screen of the Host Computer 
(taken remotely from another computer) 

By the way, the screen you are seeing was actually 
captured from another machine on the network by way of 
RDP (Remote Desktop Protocol viewing). I like a program 
called "Remmina" (Figure 2) to manage RDP and SSH 
(Secure Shell) and VNC sessions. It is a great program and 
can be found in the Linux Mint Cinnamon software manager. 

Did I mention that everything you see and everything I have 
described is totally free? It does not cost anything, as it is all 
"OpenSource" and readily available for free on the Internet. 

By the way, you can save on host machine resources 
by running the VBox VMs in what is called "Headless" 
mode whereby on the host computer, the VMs are not seen 
and are totally "virtual" even with regard to visibility. 
You do not see them running but in the Virtualbox screen 
their status will show running. When you access them 
from a remote computer however they look normal right 

down to the desktop screen or the terminal screen, de-
pending on which method you used to connect to them. I 
rarely ever even open up the host machine or VMs, as I do 
everything using either SSH, RDP, or VNC from my 
favorite computer on the in-house network. 

RDP 

t emmina Remote DesIttieddL 
Retrete Desktop Client 

Name 

Server-l-FUD 

di Server-l-SSH 
OServer-2.ROP 

al Server-2-55H 

OServer-3-RDP 

Server-3-55H 

Vottial8ok_Host-55H 

riVirtualbœoklOSCS/NC 

imp Senn. Plugin last used 

Figu 

192-168.1.215.5001 RDP 2020-10-21 - 15.39:36 

192.168.1.109 551.1 2020-10-21 - 12:19:26 

192.168.1.215:5000 FtDP 2020-10-21 - 15:40:02 

192.168.1.187 55/4 2020-10-16 - 14:08:29 

192.168.1.215:5002 RDP 2020-10.21 - 15:55:19 

192.168.1.113:22 55/1 2020-10-17 - 11:53:38 

192.168.1.215 5511 202040-17 - 11:53:44 

192.168.1.215 VNC 2020-10-22 - 08:34:11 

re 2: "Remmina" Main Screen 

I am running very short of space for now, so I will wrap 
this up. Next time we will get into setting up a computer 
with everything I have shown you here. In the meantime, go 
ahead and download the ISO file for the Ubuntu Server 
20.04 LTS (https://ubuntu.com/downloadiserver). Choose 
"Option 3," and have it handy on your computer. If you have 
not already installed Linux Mint Cinnamon 20, get that ISO 
and make a bootable flash drive or DVD of Linux Mint 
Cinnamon (https://blog.linuxmint.com/?p=3928). We will 
setup Ubuntu server next time as well as VirtualBox. Keep 
in mind that the instructions for doing everything I have 
shown you are -eadily available from an Internet search. 

Until next time ... 

Tommy Gray is a semi-retired veteran broadcast engi-
neer currently staying busy doing engineering and IT in the 
gulf south, through "Broadcast Engineering & Technology 
LLC ", a Louisiana based Consulting and Contract Engi-
neering Firm, serving the US. www.BEandT.com 
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Service Guide 

Customer Service in 2020 

by Wiely Boswell 

It is a new normal in a lot of ways. The impact of 
Covid 19 has been apparent in the broadcast industry. A 
large new facility to support a local TV station has 
recently been constructed and moved. The new location 
is pristine and exhibits the latest technology, yet no 
visitors and very few staff members are even coming in. 
They are doing so much remotely and all is still going as 
well as could be expected. Tech support has had its place 
with this project. 

Not only broadcasters are in a remote way of doing 
things but so are broadcast equipment vendors. Fewer 
people are around at the factory floor because some 
people are working from home, which can impact lead 
times on equipment and customer interaction. Many 
customer technical support operations are also working 
from home and it does pose its challenges. I am going to 
try to look at both sides, having worked for years in 
technical support, and now quite a few years as a cus-
tomer involving broadcast electronic equipment, tower 
work, and other facility support items. So now I approach 
this subject as a customer but I know how hard it can be 
on the other end. I must admit I do expect quality to be 
evident in all aspects of interaction with vendors. 

What is reasonable to expect from a company that 
makes "widgets?" To start with, there needs to be some-
one answering the phone and not a voicemail. A lot of 
companies do answer and may ask if it is an off air 
situation. At this point you may be handed off in a 
transfer and hopefully it will be answered or be given a 
voice mail opportunity to leave a message. A timely 
returned call should be expected and answered by you, 
otherwise phone tag may ensue. If it is a low priority issue 
you should indicate that on voice mail, and offer your 
email as a response to a question. This takes the stress off 
tech support and will show you do respect they are some 
times overloaded with requests for help. I don't remem-
ber calls coming in very often just saying your equipment 
works great and we appreciate your always being there to 
help! Once you get the support person on the line you 
need to have all the pertinent information at your finger-
tips. So here is my main thought— it is a two way street. 
As a customer needing help, there really are expectations 
of you, the customer, to make the process go smooth. 

There are several great people that have left the 
service position that I really miss a lot. A great place to 

make contact is during a new installation and tumup 

phase. It is important to be able to build a relationship as 
you are able. We had a great "in the know" specialist turn 
up our new automation with short training. He now 
knows our layout and staff. Unfortunately, we can not 
reach him directly anymore. Even with a service contract, 
this can be a long term response with automation bugs 
that can take months to prove and even longer to fix. 

Customer service organizations should take efforts to 
have a customeir database that has easy access to you and 
your station's c‘l I history— it's offto a good start when they 
know you. Thisis when they pull up your call sign from the 
database, "OK /szm are with KXYZ in Houston." It gives 
you a good sense of the support being efficient and 
providing credible service when you call. Salesmen take 
this a step furt r and have birthdays and number of kids 
and how much ou like golf in their customer database. We 
don't necessan need all that relationship but we do need 
to be known, ere we are located, and what stations we 
work for. I hat to admit it, but a major account, the big 
customer, gets more service. That's just a fact, but the 

smaller custom r matters too. 
Customer s rvice is expensive for the vendor so you 

need to remem er that, if you are calling for free help, not 
all help is free. s a vendor you really need to be on the 
ball if you sell upport contracts. When we have to pay 
we expect more from your support. The cost of the 
equipment also enters as a factor. No surprise, large 
equipment manufactures have more resources to put 
towards customer service. If a product never failed there 
would be less reed for support contact. 

Excellent support can help shore up a company's 
reputation, if a product is less than dependable or perhaps 
in an early stage of deployment. (Continued on Page 32) 
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Orban's XPINI-A1111 processor makes 

GÉEAT AM! 

"I don't know what magic Bob Orban developed 
for AM processing, but it IS magical." 

-Tom Read, Owner, ACN, KTBI, KTRW, KYAK 

Call SCMS to Schedule an 

IL:SW III 0. 
IWWW.ORBAN.COM 

TODAY! 

www.scmsinc.com 

1-800-438-6040 I sales@scmsinc.com 

Broadcast Equipment Solutions I 19 reps across the U.S. and Latin America 

e Sala Ne. 
BROADCAST EQUIPMENT SOLUTIONS 



Service Guide 

Customer Service in 2020 

- Continued from Page 30 - 

We have to do our part to make all this support go 
smoothly and be productive. We can first read the equip-
ment manual. I always showed the customer where the 
answer was in the documentation to help them help 
themselves in the future. Good documentation is a big 
part of support. Most can be found in the company's 

website including older discontinued legacy equipment. 
As a customer service representative, if I got lots of calls 
about a certain feature that might be confusing, I would 
suggest edits to documentation in efforts to better explain 
what we must have missed. I also suggest giving reason 
for cautions. If you say, "don't pull board under power," 
explain that pulling under power will damage interface 
ICs for example. If you make a power divider that located 
up at the bays on a tower, caution installers not to stop up 
weep holes at the bottom! A red arrow sticker pointing at 
the hole for instance and dark print caution in documen-
tation would go a long way. First, it would save time on 
phone with customer service and protect your company 
reputation. Pump water seals are amazing ceramic things 
and they caution you to not touch the seal surface, using 
a screwdriver to push it into place. There must be a good 
reason? 

You need details of what you are asking about. 
Things such as model number, serial number, software/ 
hardware releases, and date codes are good to have when 
you call. A description of what happened and what 

happens (LED boot sequence for example), as detailed as 
possible, can save diagnostic time. 

Any specific needs from support can be spelled out in 
documentation with the customer service number and 
email. That is the new factor—email support and even on-
line videos. You have to explain the issue well to avoid 
"mail" tag. A combination of email and phone can be an 
effective tool. 

Customer service will have you try different things to 
narrow down a problem. Again, a good description/ 
observation of what happened before when it went down, 
and what happens following any procedure, as requested 
from support. You have to watch for any clues that might 
even point to another piece of equipment in the chain. 
Things have changed in electronics with fewer repairs in 
the field — it's a "swap out the card" nowadays. Schemat-
ics can be rare and sometimes a tease with parts blurred 
out. So you send the module back. In this case it is also 
very important to completely describe problem in writ-
ing, with the module, that does not get lost in the box. A 
lot of companies have a form requiring details to get an 
RMA number. A note back as to what was done to repair 
equipment helps us understand the breakdown much 
better with feedback from the actual person who fixes it. 
We have to help them help us. After all, they are the 
wizards! We need them more than ever. 

As a customer who tries to do all the right stuffwe have 
expectations. We expect help from a support individual 
who is knowledgeable in the subject. They need to be up 
to date on hardware revisions and/or factory modifica-
tions. They need to quickly ascertain a problem related to 
old software or required hardware mods and be ready to 
provide return info or what you can do on site. 

No one can be an expert on everything and new 
people will come up in the ranks. Here is where senior 
support should be available in training new support. 
Working at home prevents them from going down a 
couple of cubicles to get advice on a problem. The slow 
down occurs as the younger wait on the experienced help 
now via email 
customers the 
give support s 
load. If not cri 
when service 
customer, it b 
outage, and it 
some slack by 

When you go out of your way helping 
will ask for you. We should be ready to 
me grace and be sensitive to their support 
ical, give them some slack. Remember, 
s a norm goes out of its way to help a 
ilds grace so when you have a serious 
kes a while to respond, they have earned 
•aying the service forward. 

Wiely Boswe 
ing, located i 
and SBE 118 
Wiely@faithra 

1 is Chief Engineer of Faith Broadcast-
Montgomery, Alabama; CBRE,CBNE, 
Chairman. He may be contacted at: 
io.org 

TRANSMITTING 

CAPACITORS 
MICA • VACUUM • CERAMIC 

(760) 438-4420 
LINK@SURCOM.COM 

4. 

davicom 
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,com 

CORTEX 

Working remotely has never been easier 
with a remote site management system 

Take Your Remote Site Intelligence 
to the Next Level 

Monitor, Control and Automate 
Your Transmitter Site 
• Completely Customizable HTML 5 GUI 
• Powerful SNMP Manager & Modbus Master 
• Smartphone Application Dav2You 

Googl e Play App Store 

cortex.davicom.com you 
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CASE STUDY 

Astro Radio 
https://j.mp/3dclbcH 

Virtual mixers. Real radio. 
Virtual mng an remote production are today's hottest topics. But not every conpany has the knowledge and experience to 

Take them work — anc live on-air is no time to try and straighten out the kinks. 

P'ofessioial radio demands professional solutions. Expert engineenng, fea:ure.-rich software and workflows that adapt to work 

The way you do. These are tnie reEisdins Astro adio chose virtual mixers built with LEWO VisTpol, the most capable touchscreen 

mixing sctware in the bus ness Ultra-customizable and ultra- reliable, with hundreds of installations around the world. And 

backed by a network of broadcast kol-moloei experts Ihroughout Europe, Asia and North America. 

Ready to go virtual? So are we. Let's do this. 

Lawo Lounge Webinars 

Tech, Talk & Tips, on-screen anytime. 
Now streaming on demand. 

More to corne. Stay tuned! 



shop Talk by Steve Tuzeneu, CBT 
Misc. Tech-Tips and Thoughts 

I always enjoy getting emails from my readers. 
Some of you have made some very interesting and 
helpful comments. If you have something positive to 
contribute, I would love to hear from you. If you have 
some helpful technical advice or words of wisdom, 
please contact me at stuzeneu@sbe.org. Your help 
will be appreciated by the readers, and I would appre-
ciate it as well. 

Letters From Readers 
A while ago 1 wrote an article about EAS. Jimmie 

Rushing read it and had a comment about it: 
I have intended to reply to your article in Radio 

Guide (May-June 19) for a good while. Arkansas is one 
of the few, if only, states that has TV as its primary on 
EAS. 

I have used everything from an old VCR to a Zenith 
digital converter as a receiverfor EAS. Most of the time 
it has required a DA or some kind ofamp for the EAS box 
to have a good level. As you mentioned, I still have one 
of the old RS radios on the shelf for future use. I am 
always careful to have all my EAS stuff on a UPS. 

I have retired twice and am now still on call for 
four TV transmitter sites. I served as Operations 

0.1011m 

Manager and engineer for KVTJ (Victory Television 
Network-religious broadcaster) for seven years. I was 
a CBT but there is no SBE chapter near me now. 

God Speed — Jimmie A. Rushing 
TECS Television Electronics Consulting Services 

Planning for the New Year 
By the time you read this article it will be just a few 

weeks until Christmas. I hope you had a great Thanks-
giving, and I wish you a Merry Christmas. 

Along with the holidays, some of us are thinking 

about the New Year, and I am not talking about what 
party you are planning to attend. I am thinking more 
about what you will be doing in the new year to 
improve or maintain your transmitter site(s). A num-
ber of companies, large and small, work on their 
capital expenditure budgets in December; the budget 
is also commonly referred to as "capex." If you don't 
work for one of the heavily leveraged companies, you 
probably have funds you can spend on repairs or 
improvements in your capex. 

Now is the time to prepare and submit your budget 
to the owner, or in some cases to the director of 
engineering. Let's start with the generator. 

I was curious about how often other engineers 
maintain their generators. On one of the Facebook 
engineering pages, I asked, "How often do you bring in 

a company to maintain your generator?" Some said 
once a year, others said twice a year and some even 
said every three months. If you want to chime in on 
how often yo4 service your generator, or how often 
you have it se iced, I would enjoy reading your email. 

Whatever 
your generato 
yours in excel 
could cost you 
you had your generator serviced before the cold weather 
came, then you are prepared for a power failure. If you 
haven't serviced your generator recently, now is a 
good time to make sure it is in your budget and on your 

"to do" list for the new year. 
One of the budget items you may wish to consider 

is the cost of a tower crew and some transmission line 
parts. It's not a matter of if, but when you have a 
transmission line leak. About fifty percent of the tower 
sites I have been to have a slow leak of some kind. 
Eventually the problem will become worse without 
attention. 

On the lighter 
side of the s:ory. 
here is a somewhat 
amusing photo of a 
transmission line 
with an interesting 
connection for the 
nitrogen gas. Would you connect your nitrogen to your 

transmission line like this? (Continued on Page 36) 

he schedule you choose to maintain 
, make sure you have the funds to keep 
ent condition. Cutting the budget here 
revenue later when you're off the air. If 

WALL 
NTP Cock & Notification System 

• Display Styles with Analog and 

Digital Clocks, Multiple Time Zones, 
Notifications & Alerts 

• Built-in NTP Client & Server 

• Widgets for On Air Light, Segment 

Counters, Status Notifications, 
Livewire Audio Meters and More 

• Customize with Your Logos 

• Supports Livewire, VVheatNet & 
Ethernet GPIO Interfaces 

wevw.paravelsysterns.corn 

(877) 44-PARAVEL 

(1377) 447-27213 

Back Doorbell 
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EAS Weekly Test 

EAS Alert 

Silence Alarm. 

Hothne Phone 

OH 

Paratiel 
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Simplify local 
sports broadcasts. 

With features found only 
on S'yl!aPad, 

broadcasting remote 

sporting events has never 
been easier. 
You supply audio, 
SkyllaPad supplies 
control. With the touch of a 

buttcn on a Snartphone, 
tablet, or laptop, you're on 

the air and in charge of 

your remote. 

(800) 747-6278 
wwvv.smartsbroadcast.com 

sales@smartsbroadcast.com 

Skylla's Smart Features: 
Smart Special Events like ballgames, national 
and local. 

Smart Satellite support, complete with incoming 
RBDS data, announcers, clocks, break-tracking, 
and automatic break fill. 

Smart Automatic Downloads of audio from the 
Internet. 

Smart Automatic Unattended Recording by time, 
closure, or both 

Smart Voice Tracking allowing people to voice 
track at the same time to the same log, both at 
the station and remotely. Also allows voice 
tracking to future yet-to- be-merged playlists. 

Smart Design. For uptime and reliability: Linux. 
For data safety: RAID and machine-to-machine 
backups of audio and data. 

40Sectkv 

Traffic & billing 
software 
designed for you. 

SecGen, the second generation of our 

original Smarts program, lets you 
define the setup by matching the 
program to your station's formats and 

breaks. Combined with the ability for 
single user, multi user, and remote 

user, SecGen can be 
customized to fit your needs. 



Shop Talk •-tt.. 

Misc. Tech-Tips and Thoughts 

— Continued from Page 34 — 

Ground Systems 
While you are working on your budget for next year, 

here are some areas to consider. How's your ground 
system doing? Both AM and FM stations need a thought-
fully and carefully installed ground system. It also needs 

to be inspected on a regular basis. I have watched webinars 
where the author shows poorly constructed ground sys-
tems. The engineer showed photos of equipment 

grounded to every possible location in the transmitter 
building. He also pointed out that a single ground location 

is the best choice. A poorly maintained antenna ground 
system on an AM station will obviously degrade your 

signal. For an FM plant, you increase the likelihood that 
a lightning strike will destroy some, or all of your equip-
ment. There are a number of resources to show you how 
to properly ground your tower and transmitter building. 
While working for a radio network, I was told you need to 
have six copper ground rods driven eight feet into the soil: 
two rods at each corner and two more about halfway 
between the corners of the building. After watching a 
webinar from an engineer who installs and evaluates 

ground systems for a living, I discovered that ground rods 
driven eight feet into the ground is not deep enough. I also 
learned that proper grounding is a bit more complicated 

than just driving rods into the ground and connecting 

copper wires. 
Properly grounding your tower and transmitter 

building is both an art and a science. The impedance of 
the ground needs to be taken into consideration. I 
thought that was odd, that you need to measure the 
impedance of the ground into which you will drive the 
grounding rods. But it makes sense when you consider 
that lightning will take the path of least resistance. For 
more information, the SBE offers an excellent on-
demand webinar on the subject. 

Backup Systems 
When planning your budget, look at what your 

station needs to stay on the air. Along with the usual 
spare parts, like an RF module or a spare tube, as 
mentioned earlier in this article, maybe you need a 
backup generator to keep your transmitter going during 

a power failure. How about a backup audio delivery 
system? That could mean a redundant over-the-air STL, 
or a digital land line of some sort for when your STL 
system goes down. 

While this may not be a budget item, here is some-
thing you want to think about. You probably know what 

normal readings on your main or standby transmitter 
look like, but what about your STL transmitter and 
receiver? Having records of what readings are normal 
could save you some time trouble-shooting. 

You may also want to include some tools in your 
budget that could make your life easier. I'm not talking 
about the kind you will find in your toolbox, but rather 
the kind that will save you a trip to the transmitter. If 

your router is acting up and you can't get into the 

network in your shack, a power reboot switch could 
make your life easier. A dial-up remote control could 
power down your router for a second or two and bring 
your network back to life. An IP switch could reboot a 
piece of equipment that has locked up, providing your 
Internet is working properly. 

Maybe yoI should include some security cameras in 
your budget fo the outside of your transmitter building, or 

one inside to show you what's going on with your trans-
mitter or the equipment in your rack. Small cameras are 
available for very little money, and as long as your Internet 
is operating properly, you could save time and money 
locating a ma functioning piece of equipment just by 
looking at it w th your newly acquired remote camera. 

When wor ing up that budget, don't forget things 

like air filters f r your transmitters or other equipment in 
the building. ur air conditioning also needs an annual 
cleaning and c eckup, so include a maintenance agree-

ment with you local HVAC company. 
Make a litt e time to visit a fellow engineer's trans-

mitter buildin . You might spot some great ideas you 
can take with you to your facility. Good engineers don't 
mind sharing great ideas with fellow engineers. Have a 
great new year and I hope your budget includes some 
new "toys" to make your life easier. 

Got some great ideas to share? Please write and let 
me know. 

The thoughts, ideas, and opinions in this column are 
my own, and do not necessarily reflect the views of 

Radio Guide or its publisher. 

Steve Tuzeneu, CBT, is the general manager and chief 
engineer for WH1S 104.9 FM in Middletown, Connecticut. 
He is a member ophe SBE. and an extra class radio amateur. 

DH Satellite 
Leading the Industry 

Outperforming the rest for over 35 years! 

Our 3.7m 4-piece sectional antenna with computer 

generated ribs has been the industry standard 

FOR DECADES! 

Superior Quality Quick Delivery 

Inexpensive Shipping & Simple Installation 

Low Maintenance 10,000s Installed Globally 

DH Sectional C/Ku Band Antennas Available: 
1.8m — 2.4m — 2.7m — 3.0m 

3.7m — 4.2m — 4.5m — 5.0m 
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Fixed & Dual-Powered Gibralter Az-El 
Dual-Powered Gemini Az-El 
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Hot Dip Galvanizing, Electronics, Cabling, Filters, De-icing, 

Non-Penetrating Roof Mounts & Concrete Template Kits 

For More Information: dhsat@mhtc.net 
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Small Market GuidE 
Good Engineering Practices 

Can Save Your Tower Site a Lot of Problems 

by Roger Paskvan 

Most stations want to rent out tower space since it brings 
in constant monthly income and helps the NTR bottom line. 
This story begins in 1990 when the station first went on the 
air. They were the only antenna on the tower and all was well. 
First came the local sheriff department that put up a two-way 
antenna on the tower. Several more two-way radio customers 
came and went over the years as they usually do. In the process 
to sell the features of the tower site, some of the basics of good 
engineering practices are not always followed. 

Next, this station was asked by a local competitor if they 
would rent antenna space to another 100 KW FM on their 
tower. Well, that was big money and, of course, they jumped 
on it. After all, the station was in the market and wanted a 
better tower site. If you're going to have competition, at least 
have them paying you each month. So the second FM goes on 
the tower below the first antenna. The station consulting 
engineer insisted that the new station invest in a band pass 
filter just to keep the signal clean, which they obliged. 

Well, all was well and a few months went by. Two-way 
rental customers began to complain to their local radio dealer 
that their range seemed to be less and small portables could 
not get into the local system like they used to. Of course the 
standard answer was check your antenna and have the radio 
service people verify that nothing has changed in the radio, 
etc. So they did, but the systems seemed to be degraded. 
Finally, this station lost one of its long term customers from 
these complaints. 

The station management, not knowing a lot about RF 
tower sites, hired a consultant to look into the complaints and 
recommend a solution. After all, they were now losing rental 
income but didn't know how or why. 

Well, as the story goes, this consultant spent time doing 
test and measurements at their site. After the initial engineer-
ing was completed, the 
findings indicated that 
there was a lot of gar-
bage being generated at 
their tower site. It was 
also noted that this in-
terference was intermit-
tent and a function of 
who was transmitting at 
what time. Now the con-
sultant determined that 
they definitely had a 
problem but came up 
short as to how to fix it. 

Further investiga-
tion revealed that there 
were intermod products being generated at the site combined 
with wideband sidebands from the FM stations getting into 
the two-way radio receivers. To make the situation more 
difficult, these mixes were occurring at a signal level below 
the FCC broadcast limits. The mixes at -80 dB were actually 

receivable on the two-way equipment, since they have very 
sensitive receiver front ends. 

So, they had a classic situation of adding transmitters at 
this tower site with little engineering being done to check for 
intermod interference — which should have been done for each 
new tower customer. Trying, after the fact, to isolate each 
intermittent case was a healthy task to say the least. To get 
control of the situation, the consultant recommended that 
each two-way tower customer purchase a band pass filter on 
their frequency to isolate interaction between transmitters. 

So, in summary, the tower site basically became a haven for 
harmonic and intermod combinations that stretched a long way 
into the spectrun above the standard, 2A-B mixes. Signals from 
one transmitter ould enter down through another antenna, mix 
in that transmitt r output circuit, and re-radiate back out that 
antenna to both r other users on the site. To make matters 
worse, this occ ed intermittently combined with sideband 
interference fro two high power FM stations. 

Adding a fil er to each user's antenna cleaned up a lot of 
the problems an it is standard good engineering practice to 
require a filter om each new tower add-on customer. They 
still were not o of the woods; a stubborn mix was noticed 
very close to e of the two-way customer frequencies. 
Shutting off eac FM station separately, revealed the culprit 
— the original F station that owned the tower never had a 
filter. Well, $ 12 000 later, a band pass filter was installed on 
the original FM nd all interference went away. Other signals 
were coming do n the FM antenna into their big transmitter 
and reradiating back out to cause problems. 

The final recommendation to all small market tower 
owners, if you're going to share your tower site, make sure 
every transmitter has a filter installed at your site and you will 
have happy campers in small marketville. 

Roger Paskvan is a Professor of Mass Communications 
at Bemidji State University, Bemidji, MN. You may contact 
him at: rpaskvan@bemidjistate.edu 

Why Not Switch to Complete FM / TV Product Line 

Coax switches available in 
Type-N and 7/16 DIN and 
7/8" through 6-1/8" 

• Antennas 

• Splitters 

• Notch Filters 

• Harmonic Filters 

. Power combiners 

• Channel combiners 

. N + 1 Switching Matrix 

Control panels available. 

A subsidiary of MEGA\ 
RF Solutions 

Toll Free: 800-545-0608 I www.mcibroadcast.com www.megaind.corn 
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-Transmitter Topics 

Switch Mode Power Supply in Solid State Transmitters 

by John L. Marcon, CBRE CBTE 8VSB Specialist 

Back in the day, whenever there was work on a 
transmitter, we knew what we were getting ifthe problem 
was with a power supply. Be it the high voltage or the low-

level ones, there were just three basic components: trans-
former, diode, and filter capacitor. The filter could also be 

a combination of capacitors and inductors. For voltage 
sensitive circuits, a regulator was added. This could be a 
zener diode or a combination of zener and a series pass 
transistor for high current loads. Regulators made the 
linear power supply even less efficient because of transis-
tor heat dissipation. If you needed multiple outputs, the 
transformer could also have multiple taps. 

AC IN 

STEP DOWN 

X'FMR 
RECTIFIER FILTER REGULATOR 

In FM, it can be 240/120 VAC to 50 VDC for the 
power modules. AM solid-state transmitters, on the 

other hand, usually have higher DC supply than 50V 
because of the FET type used in the RF modules. For a 
low power 1 kW AM transmitter, the DC can be as high 
as 180 Volts and an SMPS is used at this level. For 
higher power AM, the DC can be as high as 380 Volts 
and the usual linear power supply is used instead. 

Switching supply circuits look daunting at first but, 
like the old linear, we can divide the whole circuit into 
two — the AC and DC side. The AC side begins with an 
EMI filter and MOVs. The incoming AC is converted to 
— DC with a bridge rectifier and the capacitor then 

filters the voltage to produce a clean DC. As you 
may realize, the 120 VAC voltage will be recti-
fied to the peak of the wave and the DC equiva-
lent is 170 Volts! The AC side components have 
their own ground reference and when energized, 
all ofthem, including the reference ground, are at 
120 VAC referenced to chassis ground. At this 
state, extra precaution is needed when checking 

the AC side to avoid electrical shock or busting 
your test equipment. Make sure that the two 
reference grounds do not touch each other. 

DC 
OUT 

Figure 1: Simplified block diagram of a linear AC to DC power 
supply. The AC voltage is stepped up or down with a trans-
former. The output from the secondary is rectified, filtered and 

regulated. It is a simple circuit, but heavy and not very efficient. 

Then came the Switch Mode Power Supply or SMPS 
and the parts number increased dramatically. It became 

more complicated as well. In the beginning, it did   
not seem to make sense because it was more 
expensive than the linear type. 

Who invented the switching power supply, you 
might ask. The development happened in stages, 
like that of the television. It was also long and 
complicated. Even Steve Jobs claimed that one of 
his engineers invented the switching power supply 
of their early Apple computer in the late 70s. 

However, the technique of switching high 
voltage DC to obtain AC, and converting it back 
to DC, was developed much earlier than the 

computer era. It was in 1959 that General Motors 
applied for a patent of a circuit using switching 

transistors at the input windings of a transformer, 
hence an actual switch mode system. Before 
1959, many circuits used vacuum tubes or electrome-
chanical switching devices to transform a DC voltage 

from one level to another. It was not until the develop-
ment of transistors (especially the MOSFET) and inte-
grated circuits, that the SMPS became what we know 
today as the small, compact, lightweight and highly 

efficient machine. It is in just about every piece of 
electronic equipment today and billions are being used 

throughout the world. 

AC IN 

From the filters, the DC is applied to the coupled 
inductor (transformer) and switching FET series circuit. 

AC 

AC 

RECTIFIER FILTER SWITCH STEP DOWN RECTIFIER FILTER 

OUT 

Figure 2: Block diagram of a typical AC to DC switch-mode 

power supply. The incoming AC voltage is converted to 

DC and then converted to high frequency AC. The voltage 

is then stepped down with a transformer, and finally 

converted back to DC. 

The Basic Circuit 
Although there are many types and categories of 

SMPS, we will focus on the AC to DC buck converter, 

which transmitters today use for the various sub systems 
inside the transmitter. A buck converter simply means a 
step down from a high voltage to a low voltage. 

The on and off action of the FET forms the square-wave 
pulses at the primary of the transformer. A PWM IC is 
used to control the switching duration. The longer the 
duration, the higher the average voltage of the pulse 
waveforms. The switching frequency can be as high as 
100 kHz. The AC energy from the primary will be 
transferred to the transformer secondary. 

This is where the AC side ends and the DC side 

begins. The AC from the secondary is then rectified and 
filtered to produce the desired DC output. The trans-

former isolates the AC side from the DC side also, much 
like its function in a linear power supply. 

Using opto-isolators, a feedback signal from the 
output is fed to the PWM controller IC which will then 

control the pulse width of the FET drive in order to 
regulate the voltage and current required by the load. 

Because of the switching action on the transistors, 
harmonics and ringing on the waveforms can cause 
interference to other equipment plugged into the AC 
source. The EMI filter at the front of the rectifier reduces 
this outgoing interference and also filters the incoming 

high frequency noise from the source. 
The high efficiency in a switching supply is achieved 

because the s 
in the circuit 
transformers 

This type 
during power 
with transmi 
type transmi 
inrush curren 
tubes. A prote 
senses higher 

The SMP 
current delay 
plished in a va 
a resistor capa 
input of the P 

itching action leaves little energy stored 
It also results into smaller and lighter 
nd capacitors. 
f supply also prevents the inrush currents 
on, a feature that is especially important 
er amplifiers. Remember that the tube 
rs use the step-start relays to reduce the 
on the plate voltage of the PA vacuum 

tion circuit prevents the start ifthe circuit 
han usual amps in the "step" resistors. 

does not use a step-start relay but the 
is done electronically. This is accom-
'ety of ways but the simplest way is using 
itor combination as a delay circuit in the 
M generator op-amp. 

Troubleshooting 
Knowledge of doing static test of transi stors, Triacs, 

diodes and all other electronic components is necessary 
before one can really fix any circuit. Keen observation 
is necessary in any troubleshooting. Do not skip the 
simple problems like blown fuse, loose wire or a burnt 
component. We sometimes ignore the simple things 
because our m nd is already imagining complex issues. 

We need t isolate the specific cause of the problem 
and determine he circumstances leading to the problem 
at hand. The quipment may have failed because of 
improper use, r lightning surge or other external fac-

tors. It may als have failed because of internal compo-
nents. A com onent may fail because of a variety of 
reasons: it ca from a bad batch, factory defect, end of 
life, etc. Whe checking the components, we may be 
dealing with h zardous voltage or RF level. It is better 
to de-energize the board before checking any compo-
nents. There are many things to consider when you want 
to check a live circuit. Safety is the first priority in doing 

so. Familiarity with the circuit is also important. 

u 
o 

Fitter 
capacitors Rectifier AC Input filter 

Figure 3: A +12V, -12V 100 Watt SMPS from the 
control circuit of a 1 kW solid state AM transmitter. 
The AC side fuse would always blow up. I found out 

that one of the switching FETs had shorted. I re-

placed the FET and that fixed the problem. 

When you 1 ok at a SMPS board to be repaired, the 
first thing to do is to identify which parts belong to the 
AC side and which ones are on the DC side. Usually, a 
power supply data sheet contains most of the informa-

(Continued on Page 42) 
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POWER-TILLER 
YV1TH FtADOME 

Antenna 
ystems 

PSI is dedicated to designing and manufacturing the 

highest quality product.Working diligently with 

station engineers, consultants and outside vendorE 

ensures that each project is completed to the 

on. 

Wide range of antenna mode s are available 
at all power levels, directional and 

non-directional, multi-station and more. 

Additional products include.. 

Transmission Line 

Combiners 

Filters 

Turnkey Systems 

Phone: (814) 472 - 5540 Fax: (814) 472 - 5676 
Email: salesgpsibroadcast.com wv.psibroadcast.com 

Coaxial Dynamics 
A CD! INDUSTRIES, INC COMPANY 

SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS 

COAXIAL DYNAMICS has been a leading manufacturer of 
precision equipment for the measurement and termination of 
RF Power since 1969. Our equipment is used by engineers 
in a wide variety of applications throughout the world. 

Our products include: 

•Directional Wattmeters for both Analog & Digita: applications 
fr3m 1 W to 100 kW and from 2 MHz to 2.3 GHz. 

•Wattchman RF Monitor/Alarm Systems. 

'Line Sections & Plug- In Elements. 

'RE Loads - Cry, Oil, Water, and Air designs up to 200 kW. 

•Low Pass Filters & Power Sensors. 

6800 Lake Abram Drive, Middleburg Hts., Ohio 44130, USA 
440-243-1100 • Toll Free: 1- 800-COAXIAL • Fax: 440-243-1101 
E- Mail: sales@coaxial.com • Web Site: www.coaxial.com 

•Broadcast Equipment. 
Wattchman - High Power Wattmeters - Elements 

'Line Sections & Meters' 

'Termination Loads' 
Dry - Oit - Water - Air 
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Transmitter Topics 

Switch Mode Power Supply 
in Solid State Transmitters 

— Continued from Page 40 — 

tion you need. This is the next best thing if a schematic 
diagram is not available. 

You may start to check for blown or burned item like 
the MOV or fuse— replace the blown MOV as necessary. 

Blown fuses are caused by something else, so do not 
replace the fuse just yet. Check for bad power FETs or 
a Triac that may have caused the fuse to blow. The FETs 
and PWM controller IC are all on the AC side so they are 
likely to fail more often than those parts on the DC side. 

Beside the PWM IC, there maybe 2 to 3 more ICs 
that need to be identified and by checking their data 
sheet, you will determine the function of all of the active 

devices in the circuit. For example, there can be a PFC 
control and optocoupler IC. PFC stands for power factor 
correction. This can be either passive capacitors or an 
active switching transistor. As you may guess, this also 
acts as a filter. Its main function is to reduce the reactive 
power loss and thereby making the power supply more 
efficient. An active PFC also makes possible a wide 
range of input voltage. 

On the DC side, there are capacitors, diodes, induc-
tors and the terminal connectors. Sometimes, you can 
also find a fuse. Check the capacitors on both sides. 
These usually dry up and fail. Bulging capacitors are a 
sure sign of failure — inductors and transformers rarely 
fail. The capacitor can also be suspect if there is an 

Figure 4: A 3.3V, 5V, 12V Encoder power supply. 
The symptom is also a blown fuse on the AC side. 

output voltage not holding up under load. Do a static 
check on all the transistors, FETs, and diodes. This will 
take only a few minutes, especially if you are used to 
checking transistors with your DMM. 

If it will still not work, the PWM controller ICs could 
be the problem. You may check the output of the control-
ler IC with an oscilloscope but this is a little tricky because, 
as I mentioned before, if it is energized, everything on the 
AC side is at 120 Volts referenced to ground, even the ICs! 
So, be aware of this fact before proceeding further. 

For my last example, the power supply on Figu re 4 has 

no make and model written on the board and it looks like 
it is especially made for an encoder. From the way the fuse 
blew up, I suspected that the problem could be a FET or 
diode. It turned out to be both. The switching FET 

2SK3878 and a diode 
were both shorted. The 
FET is shrouded by a pink 

silicone insulator (arrow). 
As you can see on the right 
side, the surface mount di-
ode is very small. The way 
they mark surface mount 
components like this di-
ode is a whole story by 
itself. The "47" on the di-
ode is actually the date of 
manufacture, not the di-
ode type. Anyway, I found 
out later that it is a 600V 
IA fast acting diode. 

For station engineers 
and electronics enthusi-

asts, it is exciting to learn about SMPS. Successfully 
fixing one is indeed a fulfilling experience. It sure adds 
another dimension in your technical skills and knowl-

edge. 
Sources: 

• https:// .electronics-tutorials.ws/connectivity/ac-
dc-converte .html 

• http://w windustrial-electronics.com/switching-
power-supply_1-9.html 

• https://en.wikipedia.org/wiki/Switched-
mode_power_supply 

John L. Marcon, CBTE CBRE 8VSB Specialist, is the Chief 
Engineer for Victory Television Network (VTN) in Arkansas, 
with internatiOnal experience in both Radio and Television 
Broadcast, and has an Electronics Teaching background. 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit Our Website - WWW.fmamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 

FM 

1 kW 
1 kW 
1 kW 
5 kW 
5 kW 
6 kW 
12 kW 
50 kW 
50 kW 2006 Harris 3DX50 
Please see our current listings on our website. 

2005 
2013 
2016 
2015 
2004 
2016 
2001 
1999 

Nautel J1000 
Armstrong X1000 
BE 1A 
GateAir DAX5 
GateAir DAX5 
Nautel XR6 
Nautel XL12 
Harris DX50 

55 W 
3.5 kW 
77+3 kW 
10.0 kW 
20.0 kW 

25.0 kW 

2000 
1985 
2007 
2004 
2005 

2004 

Harris DIGITTm CD 
BE FM3.5A 
Harris Z1600 
Harris Z10CD 
BE 20T 

Harris HT25CD 
Please see our current listings on our website. 

S pecial _1 10.0 kW 1995 OCA AM10000HF 
I 1 kW 2018 Radio Partes 1000 

Used Misc. Equipment. 

Bird Model 8932, 10kVV Air-Cooled RF Load • Dielectric 3-Irich Coaxial S.,vitch 

Please go to our website for updated listings. 
Retuning and testing available — call for quote! 

OMB STL systems fo .- radio, complete 
with antenna and cable for under 55.000! 

111111111111111 
t MOM 

t • 

PO Box 26744, Elkins Park, PA 19027 

800-441-8454 • 215-938-7304 • Fax: 215-938-7361 

Why do broadcasters 
love Bext antennas? 

Performance, 

Customer Service 

and Sturdiness, explained 

this way by a Bext customer: 

"I love Bext Antennas. Its high-power TFC2K* model is built 

so sturdy and seems virtually unbreakable. We trust those 

for our stations located in hurricane-prone areas'f 

— DAVID HOXENG, ADX Communications, Pensacola, Florida 

* TFC2K arrays can be rated up to 75 kW power handling. 

bext.con 888 239 8462 EMT 
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RF 6pecicilticc® 
Group 

The most trusted Nautel 
dealer for 35 years 

Contact your local RF Specialties office 
for more information 

rfspecialties.com 

riautei 

Ile ale maw 
*MU 

PEI 

' 

HELP 

NiCOM 
I\G'YOU Sal CLEAR SIGNALS , NCE 1997 

3 
rn 

3 

rn 

...... 

FM & TV TRANSMITTERS STL SYSTEMS 

1 
FM & TV ANTENNAS 

© 619.671.9500 NICOMUSA.COM 

Thu NuN EFFICIEICY 
BRORDININ RUM 

_ - 

(877) HEBA-4-US (781) 275-1147 
wv:Tw.worldwideantennasystems.com 

WORLD WIDE 
ANTENNA SYSTEMS 

ECONCO 
Rebuilt Power Tubes 

Approximately One Half the Cost of New 

3,000 Hour Unconditional Guarantee 
Call for Your Quotation 

Phone: 530-662-7553 • Fax: 530-666-7760 
Toll Free: 800-532-6626 

www.econco.com 
1318 Commerce Ave, Woodland, CA 95776 
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Service Guide Radio Equipment Products and Services 

AM-FM 
nMiTERoet e> Transmitters 

Pre-Owned — Tuned 
and Tested to Your Frequency 

www.Besco-Int.com 
Rob Malany — Owner 

321-960-4001 • sales©Besco-Int com 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

rr1 T[P J. 

(760) 438-4420 
LINK©SURCOM.COM 

Doug Vernier 
Telecommunications Consultants 

• FCC Applications for AM, 
FM, TV, DTV, LPTV, SIL 

Upgrade and Due 
Diligence Analysis 

Frequency Searches 

• Site Relocations 

I Propagation Prediction 
with Custom Mapping 

I Demographic Analysis 

• Directional Antenna 

oft Design 

We use V-Soft Software! 

www,v-soft.com consultIngev-soft.com 800-743-3684 

TLM-2 TOWER LIGHT MONITOR 
Total Monitoring for Older Lighting Systems 

A microprocessor based system designed to monitor the 
status of FAA type A incandescent tower lights. 

• Individual alarms for photocell, flasher, beacon & marker. 

• Status outputs for lights on/off and beacon on/off. 

• LED indicators for each alarm and status output. 

• Opto-isolated fail-safe outputs for each alarm. 

• Easy setup — one button calibration. 

• Installs at the circuit breaker panel. 

• Available through broadcast distributors. 

FM Services 
www.towermonitor.com • 336-667-7091 

innovative 
solutions 

(Website Updated Dah 
All equipment sold with a 15 day rel 

Turn Your Excess Gear 

VS  COMMUNICATIONSO 
0.i C.1111.141e011% Software 
and Engineenng ContultIng 

oft The Leader in Broadcast 
Engineering Software! 

'Create stunning " real-world" coverage 
maps, interference studies, and 
population reports with Probe 5TM 

• AM Pro 2rm. used daily by FCC 
engineers, performs skywave and 
groundwave allocation studies and 
AM coverage mapping 

• Find STL broadcast auxiliary and 
Part 101 microwave frequencies 
and generate PCN letters with 
Microwave Pro TM 

'Map FM stations and find upgrade 
possibilities using FCC minimum 
separations and contour-to-contour 
methods with FMCommanderTm 

taulti•transmitter Longley•Itice Map rd/ Population Density • 
ale 

www.V-Soft.com - info@v-soft.com - 1-800-743-3684 

Broadcast Signal Lab 
With humble origins as Cambridge Crystals and 

Cambridge Thermionic in the 1940's, Rick Levy 

purchased and expanded the enterprise in 1982. 

As Broadcast Signal Lab, BSL came to include onsite 

transmitter measurements and calibrations, coverage 

maps and surveys, annual and periodically required 

measurements, RF safety surveys and compliance 

assistance, reports for inclusion with FCC filings, and 

off-air frequency measurement done from 

a NIST compliant laboratory. 

Calibrated test 
Equipment 

Rapid 
Response 

Insured 

45 Years 
Industry 

Experience 

BSL, LLC Broadcast Signal Lab, LLC 
P.O.Box 827 3 Jackson Park 

Gardner, MA 01440 
508-479-5278 cell 617-864-4298 office 
dpeabody@broadcastsignallab.com 

FIFÍNGINEERS, INC. 

• Tower Grounding 

& Lightning Protection 

• Coverage Modeling & Maps 
• RF Exposure Studies 
• FCC Applications 

Call us to discuss your 
project needs. 

352-367-1725 

rfengineers.com/services 

A 

Professional 
Engineering 
Company 

Bay Country Broadcast EquipmEnt 
Buy • Sell • Trade 

Your #1 Source for Quality Used Radi 

View our latest list of equip 

o Broadcast Equipment 

ment on-line at: 
www.baycountry.com 

y) 
urn guarantee. 

Into Cash 

Send your list to us and we will respond with our offer promptly. 

We only buy good working equipment with traceable serial numbers. 

Send Your List Today— sales@baycounty.com -or- Fax 443-596-0212 

ellay Country 
-*BROADCAST EQUIPMENT 

E-mail: sales@baycountry.com 
877-722-1031 (Toll Free) 443-596-0212 ( Fax) 
7117 Olivia Rd, Baltimore, MD 21220 
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Free Subscription to Radio Guide 

YOUR ULTIMATE 
fe 

SUPPLY & SERVICE SOLUTION' 

.1111111"nrs "sir Desi & Integration Repair On-Site Service Cann 

111.11111111111ffl 
LIGHTNER ELECTRONICS www.lightnerelectronics.com 
Toll Free 1-866-239-3888 Shop online www.broodcastaysales.com 

THIS WEEK IN 
RADIO TECH I 

A WEEKLY PODCA 

http://thisweekinradiote .com/ 
R BROADCAST ENGINEERING PROFESSIONALS 

All those employed in radio are qualified to receive a free subscription to Radio Guide. 
If you enjoy what you see in this issue, and would like to receive a print copy of each 
issue in the mail, go to www.radio-guide.com to enter (or change) your subscription. 

Rack, Guide • Ncvemoer-December 2020 PAGE 45 



*Antenna Magic! 
TRUE 

AROADEMAD 
By RON EvasoN 

Dear Reader: I think we agree, it 's hard to even breathe 
these days with a mask over your face. We're being told to 
stay away from others when we really need hugs and 
handshakes. This Covid 19 virus that we're all trying to 
avoid has turned the entire world upside down. 2020 has 
been a year without any recreation, county fairs, movies, 
bowling leagues, sporting events and a big one for me — no 
NAB show last April. Heck, we can't even attend the church 
of our choice, a fundamental right granted by our founding 
fathers. Seems like "you can't do that" is the answer from 
the state if you want to gather with others. As we approach 
2021, I hope "normal" will soon return and I wish for you 
the very best in this new year. May you stay safe and well. 

As you know, transmitters operate best with an imped-
ance match to their 50 Ohm output. Antennas work best 
when they are resonant at the frequency that is being trans-
mitted. When an antenna mis-match occurs, the RF signal 
encounters resistance and reacts by sending reflected power 
back to the transmitter. To quote Homer Simpson, Doh! Not 
good. The reflected power can then generate unwanted heat 
that will damage antennas and coax, not to mention the 
transmitter itself. Of course, today's well built FM transmit-
ters rachet down the output power (TP0) to compensate for 
high reflected power. 

FM antennas are built to match to 50 Ohms and are 
designed to best operate at one specific frequency. A num-
ber of years ago my company sold a multi-antenna array to 
a broadcaster in Africa. They ordered the antenna at 94.0 
MHz to match the frequency of the 10 kilowatt transmitter. 
Shortly thereafter, the government told them to change to a 
new frequency, 102.0 MHz. They didn't understand why 
they were seeing so much reflected power and had trouble 
staying on the air at all. When they contacted me I told them 
that they most likely, not only ruined the antenna, but would 
probably need new transmission line as well. When I saw the 
photos they sent of the damage, I was actually surprised at 
how burnt the connections were. The heat must have been 
intense. I would love to show you the photos of the damage, 
but that was years ago and I no longer have them. Trust me, 
it wasn't pretty. 

In the past several years I have reviewed items from 
many companies. Rarely would I consider taking a second 
look at a product already discussed, however, NiCom has 
created something that is worth talking about again. Did you 
see the Gear Guide where NiCom was highlighted? It was 
published in August 2018. I re-read what I wrote about 

NiCom. This is a truly amazing success story of how some-
one can immigrate from a foreign country, work hard and 
create a new business opportunity in the land of the free. 
Franco Piagentini came from Italy where he had success 
working in the broadcast industry but he had a dream to start 
his own company in America. Franco brought his son Dario 
to San Diego California and started a little company, NiCom 
USA. Against the odds, NiCom was able to not only compete 
with giant transmitter companies, but find success. With a 
line of FM transmitters and some audio products along with 
antennas, NiCom continues to succeed with good products 
at reasonable prices and if you should need it, customer 
service is fast, efficient and in a word, excellent. 

I personally have a lot of experience using NiCom 
Antennas. The BKG77 is by far my favorite. The '77 I 
installed years ago, and still operating at KKHP in Oroville 
California, has turned the 39 Watt ERP into a powerhouse 
serving the entire area with a great signal, even providing 
great reception driving down the steep roads from the top 
of Kelly Ridge into downtown. It has always been sold as 
a "broadband antenna," but, as I've recently discovered, 
there is really no such thing as a truly broadband antenna 
— until now. 

Nicom BKG77 Antenna 

The newly designed model of the BKG77 is Patent 
Pending, with good reason. By using some "Antenna Magic," 
Franco and Dario Piagentini have created the world's first, 
true broadband 
antenna. The re-
design of the an-
tenna seems to 
achieve a "per-
fect match." A 
tweak in the 
angles of the el-
ements, some 
modifications 
on the internal 
lines, and use of 
different conductive materials with stainless steel used 
the primary metal is how they achieved the match. 
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Figure 2: VSWR Chart 

as 

Seeing is believing: Figure 2 is the VSWR Chart show-
ing excellent ratio throughout the whole FM band. 

As someone who has been a dealer of broadcast 
equipment, I've had many opportunities to suggest brands 
and work with customers to match price and performance 
of everything needed to build new stations or retrofit 
existing facilities. Stations that have transmitter sites 
high enough to expect snow and ice to affect performance 
have always inquired about heated elements or radomes. 
Traditional tadornes that cover the entire antenna are 
used by most companies, but NiCom has a different, 
much more affordable answer. Presenting the Mini-Ra-
dome! A covering of the connection is all that is needed 
to keep the s ation operating even with ice build-up. Here 
is a close-u photo of the BKG77 with a mini-radome 
installed. 

he BKG77 with a mini-radome 

I feel it is important to mention that NiCom products 
proudly pro laim, "Built In The USA." 

Also, in this time of Covid temperature monitoring, 
NiCom's website quietly proclaims a non-broadcast prod-
uct. Forgive me as I simply borrow direct;y from the descrip-
tion on the I4iCom webpage, (nicomusa.com/thermologger) 
as they des ribe it better than I could. 

"Ther ologger is an infrared thermometer that is able 
to capture tze body temperature of a person, without con-
tact, by sca ning the wrist. Combine it with an NFC Chip, 
so every enployee is scanned at the beginning, during and 
at the end 4f each shift. It gives a green light and a voice 
greeting if he temperature is healthy, and it can be pro-
grammed to open or close relays such as doors or external 
lighting." 

Any size company can now more easily meet or even 
exceed employee health monitoring requirements with this 
product. Call NiCom direct for information and pricing. 

Ron Erickson is an engineer, on air talent, and con-

sultant. He may be reached at 541-460-0249 or 

ronericicson@gmx.com. 

Remote Reboot of AC Powered Devices 

Stackley 
Devices 
LLC 

(609) 
647 
9677 

RemOutlet 
Reboot 
Mini 
$179 

Adjustable 
Power 

OFF Time 

imam  www.RemOutlete.com 

PHASETEK INC. 
Custom Phasing Systems 

Phasetek, Inc. is dedicated to provide 

the broadcast industry high quality 

AM Phasing and Branching systems, 

Antenna Tuning units, Multiplexers, 

and RF components. 

Phone: 215-536-6648 
sales@phasetekinc.com 
www.phasetekinc.com 
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FiNAL STAgE-11111r1 
RADIO ROUNDUP 
The Radio Guide Event Register 

Email your dates and info to: radio©rconnectcom 

2021 CES Conference CANCELLED 
January, 2021 
Convention Center — Las Vegas, Nevada 
https://ces.tech 

NATE Unite 2021 
February 15-18, 2021 
Renesant Convention Center — Memphis, Ter nessee 
https://natehome.com/annual-conference/nate-unite-2021 

2021 NRB Convention 
March 15-18, 2021 
Grapevine, Texas 
www.nrbconvention.org 

AES Audio Education Conference 
July 22-24, 2021 
Murfreesboro, Tennessee 
www.aes.org/conferences/2021/education/ 

Texas Association of Broadcasters (TAB) 
August 3-4, 2021 
JW Marriot Downtown — Austin, Texas 
www.tab.org/convention-and-trade-show 

2021 NAB Show DATE MOVED 
October 9-13, 2021 
Las Vegas, Nevada 
www.nabshow.com 

www.45uppor had. corn 
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www.circuitwerkes.com 
www.coaxial.com 
www.davicom.com 
www.devabroadcast.com 
www.dhsatellite.com 
www.enco.com 
www.enc,o.com 
www.ese-web.com 
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www.gatesair.com 
www.graham-studios.com 
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www.kintronic.com 
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www.logitekaudio.com 
www.mcibroadcast.com 
www.nautel.c,om 
www.nicomusa.com 
www.owleng.com 
www.paravelsystems.com 
www.phasetekinc.corn 
www.ptekpower.com 
www.proaudio.c,om 
www.psibroadcast.com 
www.rfengineers.com 
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www.shively.com 
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www.SUrCOM.COM 
www.telosalliance.com 
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www.fmamtv.com 
www.v-soft.com 
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Broadcast Furniture 

866-481-66S,6 I www.graham-studros.corn 

324 12 15 58 

Accurately generate time code with ESE's Master Clock via the 12-channel GPS 
receiver and output multiple types of Time Code, SMPTE-LTC/EBU, ESE, IRIG-B, 
ASCII (RS-232 & US8), and an extremely accurate 1PPS signal. Further reliability with 
dual battery back-up, and new control panel software. ESE's NTP6 feature provides 
an NTP server compatible with the latest version of Internet Protocol, IPv6. You can 
also easily interface with new or existing computers, automation and clock systems. 

Visit www.ese-web.com for all your time synchroitzaton needs. +1-310-322-2136 

www.ese-web.com 

RJ45 Audio Made Easy  
KIfflifflMIMMK 

RJ-XLR Breakout Panels 
The RJ-XLR Breakout Panels are 1RU 19" rack panels that convert XLR jacks to RJ45 audio 
jacks using the standard Cat5 audio pinout. The X1.12 jacks on each breakout panel are paired 
to feed stereo audio to a stereo RJ45 jack as well as split out to two additional individual RJ45 
jacks for mono/AES operation for a total for 8 stereo RJ45 jacks and 16 mono/AES RJ45 jacks. 

Broaocast Tools Is e Veteran Owne.1 Business 
..adZi. Designed, Assembled end Supported 

In WA State USA 
www broadcasttoolscom 

• 

BROADCAST* 

to ols 
PROBLEM SOLVED 

OWL ENGINEERING. INC. 
Consulting Communications Engineers 
5844 Hamline Ave. N., Shoreview, MN 55126 

• AM/FM/NCE Applications 

• Allocation and Upgrade Studies 
• Pre-Purchase Inspections 

• ANSI and NRSC Measurements 

651-784-7445 
• Tower Detuning 
• lntermodulation Studies 

• Radiation Hazard Evaluation and Measurements 

• AM Directional Array, Design, Tuning and Proof using Method of Moments 

Fax (651)784-7541 E-mail: infoetowleng.com "Member AFCCE" 
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WIRELESS EXCELLENCE, 
WHEREVER REC)RED. 

SLX-D Digital Wireless Systems 

BROADCAST + PODCAST 

SM7B Vocal Mic 

Popular radio and TV mic featuring excellent 

shielding against electromagnetic hum. 

SLX-D delivers transparent, 24- bit digital audio and rock solid RF 
performance with easy setup and rechargeability options in a suite of 

versatile system configurations. 

Tuvin:Plexlm 
Subminiature 
Lavaliers 

Stands up to the 

toughest conditions to 

make every word a 
clear statement of 

quality. 

New! TwinReel Ti153 

Subminiature Headc‘ 

SONG + SPEECH 

Learn more at proaudio.com 
or call us at (800) 433-2105 for more information. 

PRONDL..1p1M 
smart sound solutions 

• og• te e -4. 




