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PTEK Turns a Page 

For Challenging Reception Scenarios. 



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 

INPUT FROM UPS 

7P.1 Failsafe Power Switch 

BackUPS 
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Input- 120V AC, 50-60 Hz 
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NEW! SuperLight Controls LED Tally Lights! 
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 •vww.henryeng .„„.. for details Tel: 562-493-3589 
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Accuracy, Peace of Mind and Reliability 

ii 

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

Become the Choice of Broadcasters Worldwide 

FVVD PWR 

DPS-100D 
LATETAL Pe •OwV, SEN., 

Broadcast Devices, JIC. 

L INE — TEMP—EXT PRESSURE 

REF PWR 

CAI DATE f91,0111,K, LOCAUON 

P-C tree 

SIVIe Coupling -61.3 dB 
Directivity > 30 dt 98 MHz 
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No other power meter on the market meets the stringent and changing requirements like BDI's DPS-100D Series True RMS Power Meters. FM 

broadcasters, television broadcasters and now AM all digital broadcasters can take advantage of the DPS-1000 Series feature set including 40 

dB dynamic range, measurement of analog FM arc' 180C simultaneously, measurement of multiple carriers simultaneously for master antenna 

applications and much more. With BDI's exclusive 3-StrikeTM VSWR protection algor:thm 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-100D series unmatched in flexibility and ease of use. 

b cl i ... Serving the Broadcast Industry for 35 years 

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

Cover Story - by Kyle Ma grill (page 6) 

PTEK Turns a Page: "Those of you that have dealt with 
PTEK, while Glen has been there, can attest to the fact that 
customer service is now handled in a courteous and helpful 
manner. Glen's attitude and skills are aligned perfectly with 
CircuitWerkes core values. Those ofyou that have dealt with 
us at CircuitWerkes over the last 30+ years know that we also 
try to always be helpful. Glen's role will remain the same, 
now that he and his team are part of CircuitWerkes." 

Chief Engineer — by Scott Schmeling (page 10) 
Strike Three... or les the Little Things: "The HT-10 ran 

fine ... until July 5th (another Sunday), when it called mid 
afternoon. This time I was working alone because both Keith 
and Heath were out of town for the 4th of July weekend. I 
checked the readings and found plate voltage running a little 
high — because there was no plate current (hence — no RF 
output). I packed up and headed out. When I got to the site, 

the first thing I checked was that IPA fuse." 

FCC Focus — by Gregg Skall (page 12) 
Doing More With Less Staff: "In the new era of staff 

reductions, doing more with less, and the potential of 
increased local programming should some amount of trans-
lator program origination be allowed, many a broadcaster 
is asking, how can I get a bit more from my staff and comply 
with legal requirements for overtime. Since the 2016 De-
partment of Labor overtime order, broadcasters have been 
both focused and sometimes perplexed over how the over-
time rules apply to some of their unique situations. One in 
particular concerns the regular employee who takes on the 
additional role of play-by-play announcer for local school 
sporting events." 
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UPGRADE 
to a Nautel 

SOLID 
STNIT 

and we'll BUY BACK your 

LAST TUBE 
Get up to $10,000* for your last tube 
Your aging tube transmitter is likely getting more expensive and difficult to maintain. It's 
time to switch to a reliable, solid-state N-autel transmitter. Simple, easy to maintain and 
low cost-of-ovvnerslip. ,Financing available. 

Learn more at nautel.comitube 

* • Ctfer must he used to replace a main on- air tube transmitter and satisfactory proof provided. 
• Carnot be combined .with other often.. 
• Buy back credit of up to a maximum of 7 5% of the new NaLtel transmitter purchase price. 
• U.S & Canada only. nautel 



 Cover Story   
PTEK Turns a Page 
by Kyle MagriII - PTEK & CircuitWerkes 

A lot of people have used PTEK transmitters over the 
years. Many of those users are loyal and happy customers, 
while some others have had bad experiences in the past that 
may have turned them off. I had heard of PTEK transmit-
ters, but had never used one or serviced for one before. 

While showing products at the NAB show in 2017, I 
ran across Larry Longhurst, the then-owner of PTEK. As 
some of you will know, CircuitWerkes makes a lot of Web-
enabled remote control products. We were interested in 
supplying Webservers to add Web-based remote controls 
to the PTEK line of products. That was the first time that 
I looked into how the products were made. I spoke to Glen 
Martin, PTEK's new technical man and was impressed in 
what he showed me. The product, though not perfect, was 
made with high quality parts that were, generally, over-
rated for the job that they were doing. 

Larry had spent the last few years improving the 

transmitters by beefing up the RF sections and making 
small, but valuable, changes to harden the products. Changes 
like increasing airflow in certain areas that were known to 

overheat had already reduced problems. Glen and Larry 
said that the reliability of the products had improved very 
dramatically and they were still looking at more changes to 
make the transmitters more robust. Larry had also moved 
PTEK from its original Santa Clara, CA home to Spokane. 
In doing so, he had let go of the staff in CA and hired Glen 
from the local broadcast engineering pool. Customers 

noted an immediate improvement in customer service and 
support with the addition of Glen to the staff. 

PTEK Staff L-R: Kerry Lockhart and Glen & Susan Martin 

By late in 2017, we had PTEK Webserver prototypes 
that we began testing. By NAB 2018, PTEK showed the 
new Webservers at the show. It was there that Larry first 
mentioned that he might want to get out of the manufactur-
ing business. He wondered if CircuitWerkes might be 
interested in buying him out. After considering the idea, I 
initially rejected it for many reasons. However, in working 
with Glen over the course Of the next year, it became 
apparent that PTEK had a lot of untapped potential. 

The main PTEK design was last updated in 2013. 
Fortunately, the updates involved some very sophisticated 
emerging technology, such as direct digital synthesis excit-
ers (replacing varactor diode oscillators) for better sound 
and sonic consistency, and LDMOS amplifiers for greater 
efficiency and performance. As a result, PTEK's RF de-
sign is at the top of its game — even today. 
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One of the first new additions to the PTEK line are two 
custom designed Webservers. In the ES series, we've 
designed a low cost Webserver option that can be ordered 
installed in the transmitters. A version for a high powered 
Gamma series of transmitters is also in the works. These 
internal Webservers can be retrofit into existing transmit-
ters and they will be optional equipment for any customer 
buying a new transmitter. Those that don't want a built-in 
webserver can save the cost by leaving it off of the order. 
Additionally, we have designed an external Webserver 
that can be economically added to any of the existing 
transmitters made since 2012. The external webserver also 
breaks out the analog sample outputs and control inputs 
found on the transmitter's D-25 connector to screw termi-

nals for easier interfacing. 
We've also added a couple of relays for external 

equipment control as well as a couple of status inputs. Like 
its close cousins at CircuitWerkes, the PTEK Webservers 
can keep logs, email or text alarms and have an event 
scheduler. An audio streaming option is also planned for 
the external PTEK Webserver. We plan to continue adding 
features and upgrades to the transmitter line that will be ala 
carte options for both new and older transmitters. 
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PTEK Webserver, Webserver, Main Final 

PTEK has a pretty large customer base and we've seen 
a number of cautionary tales about bad customer service 
and unreliable transmitters. Although we can't do much 
about customer service issues that happened years ago, 
one thing that the former owner did was to hire Glen to 
handle the engineering and customer service duties. So, 
for the past five years, Glen's been hard at work building 

transmitters and fixing problems with older ones, includ-
ing those from many years ago. Those of you that have 
dealt with PTEK, while Glen has been there, can attest to 
the fact that customer service is now handled in a courte-
ous and helpful manner. Glen's attitude and skills are 
aligned perfectly with CircuitWerkes core values. Those 
ofyou that have dealt with us at CircuitWerkes over the last 
30+ years know that we also try to always be helpful. 
Glen's role will remain the same, now that he and his team 
are part of CircuitWerkes. 

Glen has seen a lot of older, oddball, transmitter 
configurations bearing the name PTEK over his past five 
years. A lot of "experiments" seem to have been sold in the 
years prior to Larry acquiring the company in 2014. Some 
of these experiments may have worked well and are still in 
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service, but others appear to have never quite worked as 
intended. One of the things that Larry did was to reduce the 
number of available transmitter types to a handful that 

could be properly managed and maintained. Designs that 
had proved prone to problems were dropped from the line. 
Only the most robust of the designs were kept in the 
product line. This has greatly reduced the failure rate of 
transmitters and made it possible to more easily service 
whatever problems do arise. 

Assembling and Cleaning a 4kW Heat Sink 

Additionally, PTEK has a policy of overbuilding the 
RF sections of the transmitters. It's common to find the 
final amp of a 500W transmitter is rated at more than 
1000W. Because PTEK builds units to a higher level in 
your transmitter up front, we're making an investment 
that will help yelr unit continue to operate much longer. 

A few folks h9ve commented on the large and loud fans 
in some of the transmitters. You may also notice that the 
products are not 
quite as compact 
as they could be. 
This is intentional 
because heat is the 
enemy of elec-
tronics. By using 
bigger fans and 
adding space, we 
can reduce the 
heat load on the 
parts, thus extend-
ing their lives and 
that of the transmitter. An added bonus is that the larger 
space makes servicing a little easier. 

PTEK competes with other low cost transmitters, pri-
marily from Italy, Spain and England. Many of these 
products are very good. PTEK's main advantage over our 

European com-
petitors is that we 
are the only low 
cost transmitter 
designed and as-
sembled—and ser-
viced entirely in 
the USA. When 
you need help, you 
call us and we 
speak English. 
When you need a 
part, it's here and available for overnight delivery. 

We believe that excellent service, combined with a 
great product, makes PTEK transmitters a superior choice 
for today's broadcast professional. 

Susan Martin Testing Button Boards 

1.5 kW Amps Ready for LDMOS 

Kyle is a former broadcast group engineer. He co-
founded CircuitWerkes in 1989 after way too many fre-
quent flyer miles. 



Work' from Home 

We can help your on air talent broadcast remotely... 

We have the solutions to keep you on-air. 
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Our cost effective Bridge-IT Pro and Br.dge-IT XTRA 

Our remote broadcast solution 

that makes it simpler to 
go live than ever before 

Report-IT 

Visit www.tieline.com/solutions/ Our Smartphone Solution 

paineer 
The Codec Company 

317-845-8000 I sales@tieline.com I tieline.com 



Studi‘ Site  
Staying "Connected" When We Can't Be 

Will the Covid pandemic change radio forever? 

by George Zahn 

Well, last issue's discussion of creative ways around 
the Covid pandemic was never intended to be the first of 
a series, but it seems that the virus has other ideas. As 
stations have scampered to preserve live broadcasting, 
even with talent at a distance, we're now hearing in the 
industry that remote hosts and guests may be the "new 
normal" even after Covid might become an afterthought. 

Granted, there's nothing quite like having face-to-face 
communication with facial and visual cues, but more 
broadcasters are having to lean on telephone, platforms 
such as Google Meet and ZOOM, or codecs to utilize 
standard phone lines and the Internet to create critical 
connections every day. 

All Things Being EQ 
Over my many years, I remember the dedicated equal-

ized phone line you'd order from the local telco and they 
would create a circuit from a remote location to your 
station (or vice versa). My first commercial gig at WCKY 
in Cincinnati included running board for Will "With a 
Way" Warren who did his nightly show from his home. 
The lines came with 5 kHz or 8 kHz for talk and sports 
broadcasts or 15 kHz for music. You'd, of course, need 
two conditioned lines (same route from point A to point B) 
for stereo to keep them in phase. So much for nostalgia. 
I promised an update on one of the topics last issue, and 

that was a roughly two hour Zoom chat with about eleven 
people for our station's annual consumer forum. One 
agency refused to participate because it was considered 
"social media." Another didn't like Zoom's supposed lack 
of security. As it was, we had seven agencies, two co-hosts 
and it worked remarkably well. One agency participated 
but, because of its government status, they could not allow 
the webcam to be used, which was OK in this case as we 
were not using video. 

The biggest problem with Zoom or other group on-line 
meetings is that every person has differing streaming 
quality. That's compounded ten fold when everyone is 
connecting from home instead of an office environment 
where Internet at least should be more dependable. We 
were recording for later broadcast, so I had a chance to edit 
the latency laps between questions and, with the exception 

of about six instances of asking a speaker to repeat a line 
for the final edit (a luxury not available when you're live), 
it worked pretty well. 

Invariably the issues with audio breakup or "stutter-
ing," — that annoying repetition of a vowel in mid-word — 
happened most on those who seemed to have the shakiest 
connection and/or oldest computers. I did find that cleanup 
editing on the stuttering sound was fairly easy, and pretty 
visible in the frequency display on Adobe Audition, for 
those who really want to fine edit an interview. 
I did appreciate the fact that when I set up the Zoom 

meeting, I set Zoom to automatically record all audio and 
video to my computer. It saves an m4a file which was 
easily converted for my version of Audition. The overall 
experience was pretty good. 

The Wrong Mic "Drop" 
The second biggest problem (and this goes for any-

one using a laptop, tablet, or computer with a basic built-
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in microphone) is the quality of the audio. I had partici-
pated in numerous Zoom events prior to this, but had 
never listened to what my built-in mic sounded like. No 
one I ever Zoomed with ever commented about the mic 
quality, and I'm embarrassed to say that I went ahead and 
co-MCed the entire thing not thinking at all about how I 
sounded. 

I have a decent brand name laptop and when I went 
back to listen to the audio file, I was appalled at my 
overall mic quality on the forum. I tried equalizing my 
segments after the fact, but never ended up with some-
thing I liked. It was really a combination of me being in 
a conference room and the distance from the microphone 
on the laptop. After that I purchased a fairly decent USB 
unidirectional microphone that has helped my audio 
quality. There are many USB microphones on the market 
from expensive models by Yeti, Razer, Samson, Audio 
Technica, Shure and others. 

The distance from the mic made me realize I did not 
want something that clipped on or above my screen. I 
wanted a fairly nice mic with a stand that I could move 
closer. I like the dual capability of the Audio Technica 
ATR 2100X-USB which has USB C connection and can 
also be used with an XLR cable. It's a basic cardioid 
dynamic micro 
phone, and I 
picked it after 
checking com-
parisons on line. 
One vlogger actu-
ally edited to-
gether short tests 
of about fifteen 
USB mics on 
YouTube and it 
helped me elimi 
nate some of the cheaper models. Overall models ran from 
under $50 to over $200, and none, in my opinion, are going 
to surpass the best of studio microphones which cost much 
more, in many cases. 

My choice was what I felt was the best compromise 
of cost and quality for something I would use occasion-
ally for chats and interviews. If I were more serious, I 

could have spent more on the mic or chosen to buy a nice 
mixer or USB interface with a nice quiet pre-amp XLR 
input and use my standard Sennheiser MD421. Mixers 
and pre-amps will range from a small Behringer USB 
mixer (the pre-amps are pretty quiet) for just over $ 100 
to anywhere from $300 to $600 for the likes of Tascam, 
Zoom (the audio brand), or M-Audio USB interface 
boxes that can handle multiple microphones. 

The Pitfalls of POTS 
Let's look at other ways to create audio connections 

that sound better than Zoom. Some stations with POTS 
(Plain Old Telephone Service) copper non-digital lines 
may still be using variation of the POTS Codec even now. 
The Codec, short for Encode-Decode, is basically two 
devices, one which encodes audio from a remote location 
by compressing frequencies to squeeze them through the 
limited quality of the copper landline. The second is a 
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decoder back at the studio. It restores the frequencies after 
they pass through the phone line. The goal is a less 
telephonic sound and higher fidelity. 

POTS Codees are more rare today simply because they 
do not "play well" with digital phone services and Voice 
Over Internet Protocol (VoIP) systems which are using 
their own encoding and decoding, creating a garbled mess 
when they try to interact. Two Digital Signal Processors 
working at once can create audio havoc. 

More common devices today, which work best with 
a dedicated Internet connection, are IP Codecs which 
allow for basically studio quality stereo audio with virtu-
ally no latency. Many stations are using devices such as 
the Tieline Bridg-IT Pro for their Studio to Transmitter 
Links. We actually use one for a station that simulcasts 
our signal and there's no perceivable delay switching 
between stations. The Tieline Bridg-IT has analog and 
digital inputs and outputs. Internet Protocol codecs such 
as the Bridg-IT or the Comrex BRIC-Link II duplex unit, 
for example, with one box at each end of the connection, 
cost from $ 1500 to $2000 per box. 

For those on more of a budget, doing standard phone 
line broadcasting with guests or hosts (or both at the 
same time) beats running repeats in many cases. For 
timings and cues for breaks, we've even used something 
as simple as Facebook messenger to let hosts know how 
much time is left in a show, when to take a break, or a 
caller's name and topic. 

Get Onto My Cloud 
If you're not worried about live contact and your hosts 

can create show on their own, with station-provided 
equipment, and it's simply a matter of them getting the 
audio file from their location to the station, there are 
tremendously exj;editious ways to do this. For short form 
material, many v)ill simply e-mail an attachment. 

For longer form or higher quality audio files, there 
are more free options. Dropbox has become a favorite. 
You simply share access to a file on the cloud with the 
appropriate people and you can upload and download 
files at will. There are space limitations to the free 
service, but a little cleanup and deleting old files makes 
this a nice choice. A decent mp3 at 44.1 kHz sampling 
rate and 256 mps will generally yield excellent fidelity to 
the original audio. 

In addition to Dropbox, our station also uses 
Hightail.com to send files. In effect, you upload a file to the 
cloud and it sits there for a week. When you upload, the 
recipient gets an invitation to listen to it or download it. 

There's no bulky attachments, and if I'm sending an audio 
file of an interview that I know a client or guest will be 
posting on the Internet, I often save them the hassle of 
down-converting the mp3 and send them a version that's 
usually mono for voice only and much more compressed 
16 kHz and 32 bps to make the file smaller for them. 

One dilemma with Hightail is that if the recipient 
doesn't check their e-mail or dilly dallies for more than 
seven days, you may have to put the file back up on 
Hightail. It all only takes a few minutes anyway, but you 
have some straggler re-sends on Hightail. 

I'd love to kn 
technology to kee 
you tried variatio 
share your though 

George Zahn i 
ducer and Station 
Communities in Sp 
tor to Radio Guide 
stories with other 
gzahn@mkcommu 

w how your station is creatively using 
your sound vibrant and relevant. Have 
on any of these or other ideas. Please 
and we can learn together! 

a Peabody Award winning radio pro-
anager for WMKV-FM at Maple Knoll 
ingdale, Ohio. He is a regular contribu-
nd welcomes your feedback. Share your 
by sending ideas and comments to: 
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Application- specific control's. Customizable 

- Source profiles. Metering where you need it. 

User-assignable buttons. All cosmically 

connecting with networked sources near 

and far. 

Finally, you have the power to create the 

most brilliant content in the AolP universe. 

Harness It. 

liii Telos 
  ill Ili Alliance 

To experience 
limitless production 

possibilities, 
contact us today. 

•••11.», 

TelosAllliance.com inquiry@telosalliance.com I + 1.216.241.7225 



Chief Engineer 

Strike Three ... or, It's the Little Things 

by Scott Schmeling 

First, I was amazed at the number of you who re-
sponded to my We've Come A Long Way, Baby article in 
the last issue of Radio Guide! It seems many of you 
started very much the same way I did — way back when. 

Fellow Minnesotan, Maynard Meyer said ... 
Hi Scott: 
Thanks for the memories in your article. We were on 

pretty similar paths. I started back in 1968 at KBMO-AM 
in Benson. First full time job was at KMRS-AM in Morris 
in 1974 with a Gatesway board, matching turntables, 
PT6s and a BC-1J. Here we both are, over 50 years later 
still ticking along! LOL. I got my First Class ticket 
through home study courses. I failed it a couple of times 
but eventually nailed it. I'm trying to stay on top of the 
new technology but it gets tougher with age — but if 
you're not willing to learn new things there's not much 
point in staying in the business. 

How true, Maynard. It seems sometimes that nothing 
happens faster than change. 

And this from Louis Brown in Texas ... 
Hello Scott: 
I'm writing to let you know how much I enjoyed your 

"walk down memory lane" piece in the current issue of 
Radio Guide. 

You and I had very similar starts to our careers in 
broadcast engineering. I began in 1963 at AM daytimer 
WNOS in Winston-Salem, NC. We, too, had a Gatesway 
console, Gates transmitter, three turntables and no cart 
machines. I worked mainly on weekends. Live music on 
Saturdays and preachers on Sundays. Most commercials 
read live. Filled out the "as run" log on a typewriter as 
we went. I always had a soft spot for transmitters with 
833s. They seemed to last forever — at least much longer 
than the 4-400s did in later 1000 Watt transmitters I 
worked on. 

I had quite a checkered career after the early days. I 
got my BSEE in 1976 and my P.E. in 1984. I spent time 
with ABC and Radio Free Europe among others. Now I'm 
thoroughly retired and have time to fool around with 
vacuum tube amplifiers again. 

Thanks again for the excellent article and for letting 
me reminisce a bit. 

Keep safe. • 
Thank you, Louis. Congratulations on getting your 

BSEE and P.E. And I can only imagine the great stories 
you can tell from your time at ABC and Radio Free 
Europe! 

From Bob Mayben: 
I really enjoyed your writing in the current edition of 

Radio Guide. It reminds me of my start in 1963. And yes 
we have come a long way. 

After getting into the selling equipment side of the biz 
in 1999, there is no way I would go back. 

¡fit is a tube transmitter problem, then I might be your 
man. 

Thank for the memories. 
But this was my favorite ... from Dude Walker: 
Hi Scott! I thoroughly enjoyed your article (We've 

Come a Long Way Baby!) in Radio Guide. You're a little 
ahead of me — I started radio in Sept. 1970. I too was at 
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a 1000/250W AM— mine in upstate Maine. I think we had 
the same board and transmitter too. You might find this 
amusing: 

I was the morning man, so I was tasked with warming 
up the plates on the Gates transmitter, ripping off the 
overnight AP wire copy (which was rolled in a big pile on 
the floor — if the printer hadn't jammed overnight) and 
playing the first song of the day after reading that news 
copy. That's where the problem arose. The announcer 
who left at midnight sign-off was told to turn the thermo-
stat down to 60° overnight. By the time I ambled in at 5:30 
a.m., that's about what room temp was. The two huge 
Gray Research transcription turntables had to be warmed 
up since the lube in the gears had also reached 60 
degrees, and couldn't attain anything close to correct 
speed So, the usual procedure was to put them both in 78 
RPM and let them run for at least 5 minutes. One day I 
was running late (outside air temp was probably -20) and 
didn't have time to do the turntable warm-up. So, after 
reading the first newscast, I hit the turntable where some 
god-awful Al Hirt song was cued up. 

It...Took...For...Ever...To. Get...Up...To...45...RPM. 
I can still hear that awful sound! 

50 years later, memories of that little station are 
some of my best. Thanks for bringing them back! 

Regards, Dude Walker 
Dude! Thank you, Dude. I laughed so hard when I 

read about the turntable not getting up to speed! And did 
any of you notice how many started their careers using the 
Gatesway console? It must have been the defacto stan-
dard of the day. Thank you all so much for writing. Now 
to the business at hand. 

Three Strikes or ... 
Sometimes It's The Little Things 

Most of my articles are regarding some "issue" I've 
been dealing with. In preparation for this edition's article 
I took a glance at my Inbox ... in the past couple months 
we've searched for a line leak on a thousand-foot tower, 
done directional boring to run 160 feet of 4-inch, thick-
walled tubing under an AM ground system (soon it will 
hold two runs of 7/8-inch line for a translator and an 
STL), replaced an IP radio that was hit by lightning, and 
replaced the burned-out output coupling in a CCA trans-
mitter— in addition to all the day-to-day stuffthat goes on. 
You may be hearing about some of those in the future, but 
for this article I wanted to relate an experience with a 
Harris HT-10 transmitter. 

This transmitter has, overall, been very reliable. But on 
May 3rd (a Sunday, of course) I got a call from Heath 
Radke, at our Marshall group, telling me the transmitter 
was off. Since Heath lives much closer than I do, he went 
to the site. We checked some readings and found there was 
no output from the IPA. This transmitter has a solid state 
IPA and Harris has included an adaptor that allows you to 
by-pass the IPA and drive the PA tube with the output ofthe 
THE-1 exciter. I talked Heath through that procedure and 
he got the transmitter up and running. I made a trip out the 
next day and replaced the 20 Amp IPA fuse. Everything 
was good and we were back up to full power. Strike one. 
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The HT- 10 ran fine ... until July 5th (another Sun-
day), when it called mid afternoon. This time I was 
working alone because both Keith and Heath were out of 
town for the 4th of July weekend. I checked the readings 
and found plate voltage running a little high — because 
there was no plate current (hence — no RF output). I 
packed up and headed out. When I got to the site, the first 
thing I checked was that IPA fuse. Surprise ... it wasn't 
blown. But it had "popped" out of the fuse holder — that 
is to say, the spring had physically thrust the fuse out of 
the holder. Don't think I had ever seen that before. I bent 
the little metal tabs out a bit so it would lock into the 
holder better. Strike two. 

F1 Popping Out 

On July 11 (a Saturday this time - but still the 
weekend) it went down again! This time Keith Wright 
was there and went out to check it. Again, it was the IPA 
fuse, but Keith couldn't get it to run up properly, so he 
bypassed the IPA again. Strike Three! 

Let me mention here that this particular fuse holder 
felt "chincy." It didn't have a good solid feel to it. After 
the second failure, I had ordered more "standard" re-
placements. When Keith and I arrived on July 13th, we 
wasted no time. We shut down and replaced that fuse 
holder right away. Interestingly, as I was pulling the 
quick-connect lugs off the holder in question it literally 
fell apart in my hand! And the metal pieces that grip the 
fuse showed definite signs of overheating. All that trouble 
from a little bitty fuse holder. Sometimes it's the little 
things! 

I can say with a fair amount of confidence that we will 
not have any more trouble created by that bad fuse holder. 
By the way, I did order enough to replace them all. 

That's all for now. I hope and pray that you all are 
making it through the Corona Virus Pandemic alright. 
Take care, be safe, wear your mask, and ... be positive, but 
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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FCC Cocu 
Doing More With Less Staff 
by Gregg P. Skall — Womble Bond Dickinson (US) LLP 

In the new era of staff reductions, doing more with 
less, and the potential of increased local programming 
should some amount of translator program origination 
be allowed, many a broadcaster is asking, how can I get 
a bit more from my staff and comply with legal require-
ments for overtime. Since the 2016 Department of 
Labor overtime order, broadcasters have been both 
focused and sometimes perplexed over how the over-
time rules apply to some of their unique situations. One 
in particular concerns the regular employee who takes 
on the additional role of play-by-play announcer for 
local school sporting events. 

In 1938, President Roosevelt signed the Fair Labor 
Standards Act of 1938 ("FSLA"), creating the right to a 
minimum wage, and "time-and-a-half" overtime pay 
when people work over forty hours a week. While the 
law is relatively easy to understand in the customary 
employee situation, many roles in broadcasting are 
anything but standard. Two particularly vexing ques-
tions are how to treat employees and others who do local 
play-by-play announcing for the station and salespeople 
paid by commission — we will treat salespeople in a 
separate memo. 

Play-by-Play 
While the COVID-19 pandemic has limited all 

spectator sporting events, including local ones, they 
will be back. Already announced, in fact, next season 
some professional sports will play their games without 
spectators but with live media — some local schools 
may follow that model, which will make local broad-
cast play-by-play all the more important. Given the 
need to keep costs down and a trim staff, how can 
broadcasters pay their regular employees who make 
those broadcasts? 

How is it done? As one broadcaster recently put it: 
"Stations use a variety of payment methods on play-by-
play. It's definitely not "one size fits all." 

Here's a list of some ways play-by-play gets done: 
1. Pay someone not connected with the stations on an 

independent contractor basis. 
2. A current hourly employee does the games and if 

they work a total of more than 40 hours in that week they 
get overtime. This can mean revising work schedules. 

3. Play-by-play is included in the employee's regular 
job duties. 

4. No overtime is ever paid because they are an 
exempt salaried employee. 

5. A current employee, who loves sports, volunteers 
to do the games for free so he/she can get into the games 
for free! 

b. The owner of the station does the games and 
doesn't get paid anything! 

Let's Look at These Examples: 
The Independent Contractor: This, of course, 

would implicate paying someone not otherwise con-
nected with the station as an independent contractor. 
This would not implicate the overtime rules, since they 
are not an employee and therefore not subject to the 
employee overtime rules. They are a contractor, per-
forming a service for a negotiated price. 

The "Fluctuating Work-Week" Standard: An 
alternative approach that could work is known as the 
fluctuating workweek method. This method can be 
used for employees whose hours vary from week to 
week, where there is a "clear and mutual" understand-
ing that the employee will be paid a fixed salary as 
straight time compensation for whatever hours the 
employee is called upon to work in a workweek. If 
overtime hours are worked the employee is paid over-
time compensation at a rate of one-half the regular rate 
for that week. The regular rate is determined by divid-
ing the number of hours worked in the workweek into 
the amount of the salary. Because the employee's hours 
of work fluctuate from week to week, the regular rate 
must be determined separately each week based on the 
number of hours actually worked each week. On May 
20 the DOL revised its regulation to make clear that 
employees who receive some form of incentive pay in 
addition to their fixed salary can be covered by the 
fluctuating workweek method. As a general rule, the 
additional bonuses or premium payments must be in-
cluded in the calculation of the regular rate to deter-
mine how much overtime pay is due. 

So this method could work if the play-by-play em-
ployees regular position is one where hours are flexible, 
requiring less than 40 hours in some weeks, more in 
other weeks, but when all hours are counted, it averages 
out to 40 hours on a weekly basis. Essentially, the 
employee is paid a fixed salary that is understood to be 
compensation for a variable number of hours worked 
each week, whether few or many, as opposed to a 
specific number of hours. In weeks where it runs over, 
overtime is paid. That example would satisfy the fluctu-
ating workweek standard. Note: this is a complicated 
and confusing concept. It should not be attempted with-
out consulting legal counsel. 

In an attempt to make the test easier to use, the 
department listed five conditions that must exist: 

1. The employee works hours that fluctuate from 
week to week. 

2. The employee must receive a fixed salary that 
does not vary with the number of hours worked in the 
workweek. But, because the employee's hours of work 
fluctuate from week to week, the regular rate must be 
determined separately each week based on the number 
of hours actually worked each week. 

3. The fixed salary satisfies the minimum wage. 
4. A clear mutual understanding ... that the fixed 

salary is compensation (apart from overtime premiums) 
for the hours worked each workweek, whatever their 
number, rather than for working 40 hours or some other 
fixed weekly work period. 

5. Overtime is still computed under the Fluctuating 
Workweek Method: This one bears some explanation. 
While the regular pay rate will vary from week to week 
since it is determined by dividing the salary plus any 
non-excludable additional pay by the number of hours 
worked in the workweek" and time over 40 hours in the 
week must be paid at not at least another one-half the 
rate, since the oyertime hours have already been com-
pensated at the straight time rate by payment of the fixed 
salary and non-excludable additional pay. 

Exempt Salaried Employee: "Executive," "Ad-
ministrative" and "Professional" ("EAP") employees 
are exempt from overtime if they are paid at least $684 
per week (equivalent to $35,568 per year), or as a 
"highly compensated employees (HCEs)" they are paid 
$107,432 per year; (employers may use nondiscretionary 
bonuses and incentive payments (including commis-
sions) that are paid at least annually to satisfy up to 10% 
percent of the 4tandard salary level. Each of these 
categories carrie specific job description characteris-
tics. 

Small-Mar kt Radio and Television Station Ex-
emption: Since 1961, the Fair Labor Standards Act has 
a special exemption for small-market radio and televi-
sion station employees. To qualify, a Station's major 
studio must be located in a city or town that, as deter-
mined by the Census Bureau, has a population of: 

a. 100,000 or less, provided that the city or town is 
not within a larger metropolitan area that has a popula-
tion greater than 100,000 ... or 

b. 25,000 or less, even i f within a larger metropolitan 
area ... provided 

c. The smaller city or town is at least 40 miles (by air) 
from the principal city in the larger metropolitan area. 

d. The employee must be employed as an announcer, 
a news editor, or a chief engineer. 

Conclusion. 
So, while it's a little more complex than we would like, 

there are a number of ways to cover the play-by-play 
announcer salary, and as radio renews its commitment to 
their communities, and if the FCC were to allow limited 
translator origination so that multiple local school athlet-
ics could be covered by one station, it will become more 
important for local stations to master the use of these 
arrangements; once we conquer COVID-19, of course. 

This column is lovided for general information purposes only 
and should not be r lied upon as legal advice pertaining to any 
specc factual situation. Legal decisions should be made only after 

proper consultation with a legal professional of your choosing. 

Gregg Skall is rr partner of the law firm Womble Bond 
Dickinson (US) LLP. He frequently lectures on FCC rules 
and regulations, represents several state broadcaster asso-
ciations and individual broadcasters and other parties be-
fore the Federal Communications Commission in their com-
mercial business dikalings. 
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Annual Proof of Performance 
and Other Memories of Times Past 

by Michael Bradford 

I shall begin this episode with an apology. In my article 
from a few months past I captioned a picture with the 
words, "Lead Free Solder." Radio Guide reader Steven 
Karty pointed out that there is no "lead free solder" used 
anywhere in the known world of electronics. He's right of 
course. The manufacturer of the solder I use refers to this 
type as "reduced lead content" solder. Normally we engi-
neers would use 60/40 tin/lead solder. The solder pictured 
in my article is actually 63/37 tin/lead content. I regret 
using "lead free" in the description. 

I enjoyed the articles, "We've Come a Long Way 
Baby" by Scott Schmeling and "Mystery of Radio" by 
Dave Dunsmoor," in the previous Radio Guide May/Jun 
issue. I always find it interesting when fellow engineers 
from other regions of our country share memories that 
parallel my own. In the above articles, I was thrust back 
into 1961 when I got my first taste of "engineering" at 
WTCM in Traverse City, Michigan. 

Our high-school speech class had an arrangement 
with WTCM wherein several students would write and 
produce an evening program on the station and our 
instructor would listen (along with fellow students) and 
grade our performance as part of the class assignment. 
What fun we had! This was "Live" radio; we selected 
records to compliment our dialogue and enjoyed the 
challenge of back-timing up to network news. The actual 
"engineer" cued the records for us and turned our mics on 
and off, using hand signals to alert us to how much time 
was left before our next dialogue. 

During one such evening, I learned that the engineer 
had encountered some questionable potato salad at the 
beach earlier that afternoon and was now "challenged" 
with remaining in the control room for more than two 
minutes. I came into the control room with our planned 
script and record selection and he told me to, "Sit down 
right there and get ready to start your next record! See that 
button on the console? When this song ends, turn that pot 
down, turn that one up to 10 o'clock and push that button!" 
With those instructions, he left the room and dashed down 
the hall to the necessary-room. Well, I began to sweat 
immediately and my heart raced. I listened to the final few 
notes of the record that was playing, turned that pot down, 
turned the adjacent pot to 10 o'clock and pushed the "start" 
button on the Gates 16-inch turntable for the next song. 
What a thrill when I heard that song over the huge Voice 
of the Theater speaker in the control room. I even heard the 
muffled cheers of the other students in the studio behind 
the double glass window. Well, that was "It." From then 
on, during our evening programs, I got to shift between live 
talent in the studio and "engineer" in the control room for 
a few records, and even a commercial ET now and then. I 
was hooked on "Radio" and never looked back. 

When I entered 10th. Grade I had the opportunity to 
audition for a real job at WCCW in Traverse City. I rode my 
bike to the audition on a Saturday morning. I'll never 
forget that aroma of records, tube-type equipment, and 
coffee and cigarette smoke, as I walked into the studio 
building for my audition. The program director greeted me 
and handed me a script to read and three forms to fill out 

for the procedure. I asked if there was a typewriter I could 
use and the PD asked, "So you can type?" Now those hours 
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in typing class, with virtually all other female students in 
the room, paid off. I finished the forms in record time and 
was escorted into the Prod Room for the audio audition. 
The text I had been given was a news story from the Le 
Mans Race in France. Again, the two years of French I had 
endured paid off and I was able to glide through the news 
story. I even managed to hit the 30-second mark dead-on. 
I discovered that I needed an FCC Third Class Radiotele-
phone Permit with Broadcast Endorsement before I could 
actually start work. My Dad drove me to the Federal 
Building in Detroit to take that test. I remember being in the 
classroom with 20 other applicants for the various classes 
of license then required by the Commission. I was the 
youngest by far and probably the most scared. I still have 
that little card in my drawer as a souvenir. Thus began my 
real career in Radio in 1962. 

I started, as some of you readers most likely did, 
working the Sunday morning shift. We ran mostly re-
corded programs and 16-inch LPs from the Air Force Band 
and other PSAs, along with commercials on the Fidelipak 
tape cartridges and the Gates cart machines. 

I had one harrowing experience while reading the weather 
and road report on one Sunday morning. I turned the lever 
switch on the Collins board to "on" and turned the pot up just 
as the MSU recorded program came to an end and began to 
read ... then nothing! I was frightened and my heart almost 
leaped out of my chest. I never felt so all alone before and 
started back-tracking my movements — lever switch to pro-
gram, pot up to about 10 o'clock, my mouth moving and 
words actually coming out — but no VU meter movement and 
no audio in the headphones. A quick glance at the Rust remote 
control confirmed that the transmitter was indeed "on." 

I quick called the CE and blurted out my story. He told 
me to calm down and look underneath the counter-top 
beneath the Collins board, over to the left side. I bent down 
and looked underneath and saw a masking-tape "X" under 
that left corner of the counter. I told him I saw the mark and 
he said, "Now, sit down, take careful aim with your left foot 
and give that X a swift kickl! Now take a breath and turn 
your mic on and read the weather." I did as he said and, 
voila, I was back on the air! That Collins board used plug-
in pre-amp modules and I learned that ever now and then a 
module would get loose and just quit. For whatever reason, 
the main mic module was the most likely to fail. From then 
on, every Sunday morning I would tilt the Collins front-
panel down, reach in and slide that module in-and-out a few 
times — just to be sure. 

The chief engineer, Ted Jones, asked me via phone one 
Sunday morning if I would like to assist him in the Proof 
of Performance measurements that evening at midnight. 
Wow! A chance to do some real engineering. I was thrilled. 
I met Ted at the studio at 11:30 that evening and was 
introduced to the Gates "Gain-Set," an audio oscillator and 
a little box of assorted plug-in audio "pads" for the Gain-
Set. Ted said he would travel to the transmitter on the 
outskirts of town and call me to direct me on setting up the 
Gain-Set and oscillator. The instruction manual made 
perfect sense, so I started to connect the oscillator and 
Gain-Set to be ready when Ted called. It seemed intuitive 
to me and when Ted called, I told him I had the basic 
connections done and the initial 60 dB pad installed. 
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I think he was impressed. He told me the assistant he 
had the previous year took fifteen minutes just to open the 
box of audio pads. He said they didn't get done until 5:55 
on that Monday. I was on the way to becoming his assistant 
in many projects for the next years at WCCW. 

Things have come a long way since I used the B&W 
model 410 distortion meter (Figure I) and companion 
audio oscillator fOr Proofs. I still have that old 410, along 
with boxes of asSorted tubes, rotary attenuator parts and 
replacement lever switches. I rescued the B&W meter 
when I left WCCW in 1978. I used it until I bought the 
Potomac Instrunaents 51 series of audio oscillator and 
"automatic" noise/distortion meter (Figure 2) for Proof 
measurements, set up of telephone line EQ, tape machine 
alignments and adjusting of EQ in cart machines. 

The FCC-required annual audio Proofs were called 
"EPMs" more recently, meaning Equipment Performance 
Measurements. Section 73.1590 of the Rules of the Com-
mission detailed what measurements were required and 
how often. The requirement for such annual Proofs has 
been deleted by the FCC, as have many other Rules that 
were judged to be obsolete. Judging from what I hear on 
the radio these days, that passes for "programming," it's 
too bad that audio Proofs aren't still required. I'm sure 
many of us Old Timers can recall many long nights of such 
measurements, especially when a bad cap somewhere in 
the audio chain kept your equipment from making a 
"passing" grade. 

I was listening to the Bob & Tom show several years 
back and heard Christi Lee tell of a recurring dream she had 
where she was in front of the board in a large, empty room 
and a song was ending but she didn't see any records or any 
tape carts or any reel tapes to replace the song that was 
ending. She felt rial panic because there wasn't anyway to 
get something "on the air." I have had a similar dream 
(nightmare would be better) and wonder how many of you 
have had the sane experience? 

I hope you 11 are staying safe while keeping your 
stations on the ai throughout this Covid-19 dilemma. Re-
member what S. Winston Churchill said during WWII. 
"When you're go ng through hell... keep on going!" 

MichaelBradford began his career at WCCW in 1962, 
A CPBE since 1'84, and currently a contract engineer. 
You may reach hm at: mbradford@triton.net 
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User Report 

The New Nautel 
by Wiely Boswell 

The Nautel FM 8 transmitter's little brother, the 
NV7.5LT, twenty years the younger, will now take over! 

After caring for the FM 8 for over 15 years, it's going 
into the reserves. It has been a tough life, getting hitwith 
surges. Changes have been going on at the site for years, 
to improve lightning protection. I even have a ground 
well system to work with grounding improvements. Jeff 
Welton at Nautel has always been out there, carrying the 
protection flag, and I like to go back and forth with him 
about it. Nautel always pushes grounding principles and 
require a real surge protector. They walk the talk, provid-
ing toroids of various sizes. It's in all our best interests. 

So it's always great to be blessed with a brand new 
transmitter... and here comes the learning curve. As for 
the FM 8, I got to know him and his ways - such as PA 
circuit breakers that not only trip in an over current 
event but also a controller-generated remote trip com-
mand fast enough to protect a PA. Power SCRs that take 
a large socket and ratchet to replace and a large trans-
former as part of the power supply, are interesting 
features. Now it's time to start all over learning about a 
new transmitter. The now common powering scheme 
involves multiple low voltage power supplies. The 
control paths in the NV system are advanced now as 
well. The RF path involves large enough amplifiers, 
that when mismatches occur due to an amp failure, 
directional couplers are used with a reject load. 

b(citer 4111 

plifier • 
.twork • 

;uPPIY • 

nautei 

• 
RF On RF Off 

$1111-

local Remote 

Figure 1 - LT screen (No B Exciter) 

The FM 8 was an early generation, all solid state 
transmitter, making better than 8 kW into 50 Ohms. There 
was no output tuning anymore. The FM 8 RF chain: 
Exciter > IPA > Power splitters > PA's > Combiner > 
Filter > Antenna. The PA's each fed appx 400 Watts down 
mil spec BNC cables to the combiner. The bulkhead BNC 
connectors were terminated on a round copper disk which 
went through the filter to antenna. The combiner did get 
hot but it was all mil spec. Over time, lightning hits burned 
and or welded BNC cable pins into connectors and it took 
out fuses and dual FETs. It was likely from one major 
strike, that occurred after a lightning protector on the 
primary side of the power transformer was blown off and 
then got hit again (you have to inspect your power com-
pany pole). The big brother is so old you can have parts 
availability issues - his twin brother FM 8 is doing well at 
a much better site. Not sure how long it may be the backup, 

He may need some parts transplants, you know how that 
goes. So our TPO is 8 kW which means the original 
transmitter was running at full tilt. I looked for a 10 kW 
model to give it some slack. The Nautel model NV7.5LT 
is actually a NV1OLT which has been software limited to 
7.5 kW (8.2 actual). LT may stand for Luxury Transmitter 
or Light version - I'm not sure (the LT is lighter than the 
FM 8). It seems luxury but it still has a few options such 
as backup exciter and alarm display options. The option 
recommended was an additional 30 VDC power supply. It 
is mounted in the bottom and it is fed by a separate 120 
VAC feed and the 30 VDC gets steered into the main 
supply buss. A dedicated (customer provided) UPS feeds 
the 120 VAC. The Main CPU/display keeps running with 
main display lit and it is better protected, hopefully, with 
a faster recovery after power glitch. There are three large 
indicators lit at the rear base of the cabinet. Best I can make 
out from the schematic, there are options shown for three 
phase or single phase, so the three indicators would be 
phase-to-phase for three phase or, in single phase opera-
tion, all three indicate 240 VAC no reference to ground. 

When you place an order you have to fill out a form 
to include items like details on power, line size, and 
options. Site info involves items like entry door size, 
location logistics, and contact 
information. It comes well 
crated and the delivery guys did 
great with the supervisor even 
coming to do a pre-site visit 
because of road and field con-
cerns. You can tell the frame is 
lighter but there is no massive 
transformer in the bottom. 

One big change was putting 
the lineup together. Originally 
the site had the support bay sev-
eral feet away. This is typically a 
bad idea with voltage transients able to be developed across 
the supporting wiring. 4-inch copper strap was run across the 
floor directly between bays but still not a great layout. I do 
have real concern about protecting the controller. The exciter 
and controller are built together with alarm/control connec-
tions, LAN connections, and Intra-system control cabling. 

The controller-exciter is in a chassis with lots of con-
nections. You just can't let lightning loose around in the 
cabinet, so Nautel has had this theory that when lightning 
comes in on the feed line, you take it straight down through 
the rack to the Isolated Ground point on the rear. (The FM 
8 had this layout also.) There are two parallel large conduc-
tors that go from near the feedpoint at the top of the 
transmitter to the large isolated ground connector. The FM 
8 had the conductors bolted down right at the feed point, 
whereas the NV7.5LT ground is tied further away. It is 
connected before the RF power probe residing in a shielded 
enclosure just below the feed point. So if you are looking to 
shunt lightning through the rack, its impedance needs to be 
low, and short 
length. I would 
like to pull the 
whole top off, 
take the extra 
length through the 
top to reach up the 
flange bolts and 
take the serious 
bend of the cables 
out. Need some warranty grace here? Figure 3 (flange base 
on right, SMA ccinector above ground connection) 

Even with all the fans, it is still relatively quiet and the 
HEPA air filters are really nice, built into the covers. The 
alarm/control caSles are terminated into the back of the 
exciter/controller with Db25 M and Db25 F connectors. 
There are extension cables run up through the frame to a 
really nice alarm display board that also has a LAN 
connection. That s an option I wish I could have splurged 
on for sure and it nay even offer more surge suppression. 
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Figure 2 shows a main system PA control board close 
up, with back door removed. PA backplane connectors can 
be seen for the four PA modules. 
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There are mounds of alarms you can configure, and 
here is where the GUI comes in also, when querying 
conditions. It is quite a resource, especially if running 
HD. I would not connect any LAN to a transmitter if I 
did not isolate it with a fiber 10/100 interface. Figure 

4 shows so many rear connec-
tions available to the Control-
ler-Exciter. 

The transmitter went in and 
came up smooth. I had the UPS 
running and had the control 
screen up and going before I 
applied main power. I am still 
learning and will likely have 
more to cover in months to come 
on the GUI interface, RDS, and 
other built in features, after all 
it's an LT. 

Wiely Boswell is Chief Engi-
neer of Faith Broadcasting, located in Montgomery, Ala-
bama; CBRE,CBNE, and SBE 118 Chairman. He may be 
contacted at: Wiely@faithradio.org 
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Practica? Tech 

Three Out of Four Went Well 

by Dave Dunsmoor 

I've heard it said, "there's the right way, the wrong 
way — and the Army way." Now I don't know if this is 
supposed to indicate that the Army's way is a mixture 
of well thought out correct methods (and just poorly 
done by muddling about), or whether the saying is 
merely supposed to be a humorous description of 
"nothing's done right." But generally speaking, it's 
taken me quite a few years to learn "the right way" to 
work with electronic and mechanical gadgets, and even 
more years to discover that, occasionally, the "wrong" 
way is actually the right way. Yes, I should explain 
myself. 

I may have been around 12 years old when I received 
a Weller soldering gun for birthday, Christmas, or ... I 
don't remember now just what the occasion was. And I 
don't know what it was that dad saw in me back then 
that inspired such a gift, but it "hit the spot" with me. 
No, I did not have any idea how to use it, what the theory 
and practice of soldering was all about, nor did I have 
anyone to show me how it was done, but eventually I 
more or less figured it out. 

I spent the next few years tinkering with things and 
doing various "useful" projects in the garage, all the 
while learning ... something. Putting dad's tools back 
the way I found 'em was number one! One day, I gained 
real appreciation for the power available in the wall 
sockets when I touched together the bared wires of a 
wall plug I had rigged up on the desk in my bedroom! I 
wondered how much of a spark could be generated. Oh, 
my gosh! Big flash, circuit breaker popped, and dad 
hollering, "what's going on down there?" "Nothing," 
was my reply. 

Eventually, someone gave me an old refrigerator 
compressor, somewhere I found a small electric motor, 
and grandpa gave me an old hot water tank. So now I had 
the makings of an air compressor, useful for filling 
bicycle tires (and not much else). The best thing I 
learned from this was to never put the power switch 
directly on the motor cover plate ... behind the pulley! 

Cutting D-cells apart and sparking the carbons to-
gether, powered by a small transformer, soldering to-
gether soup cans to make a "boiler," disassembling and 
successfully reassembling an old automatic transmis-
sion, which I had dragged home from the high school 
auto shop, were all part of my early informal education. 
And of course, none of it was actually being done the 
"right way." 

Military service time came and, although there was 
plenty of formal, theoretical electronic education, the 
actual mechanical processes so necessary for success-
ful electronic operation were still lacking somewhat. I 
still didn't learn how to properly solder. All the repairs 
were done by "remove and replace" the faulty unit — pull 
the card, insert new one, re-test, pack up and send out 
the door. This was a suitable repair method for the 
purposes of the USAF. 

My first real post-military job was with the Boeing 
Company, doing electronic and mechanical modifica-
tions to missile sites in North Dakota. Now this was the 
real deal as far as I was concerned. My first two weeks 
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was learning aerospace soldering techniques, assem-
bling connectors, mechanical assembly and so on. Ev-
ery technique that I had muddled through for the past 
many years was now being carefully replaced by good, 
well researched methods. I learned how to solder and 
why it works, or doesn't, how to crimp pins or terminals 
onto wire (and why it works well, or not), how to strip 
wire so that it's integrity is maintained while soldering 
or crimping, how to wire-wrap and why that is more 
preferable in some instances than soldering, how to 
install ring terminals to terminal strips, and a multitude 
of other more mechanical processes that allow elec-
tronics to work — and work nearly indefinitely when 
"done right." This was, and still is, my gold standard for 
doing electronic work. Whenever possible, I still fol-
low and use the methods learned from the techs, engi-
neers, and quality control inspectors of the Boeing 
Company field teams. 

So now, lets get back to the "right way, wrong way" 
conversation. When I first stepped into the broadcast 
engineering environment as a contract engineer for a 
daytime AM station, maybe 40+ years ago, one of the 
first things I noticed was that what appeared to be 
original construction was well thought out, and care-
fully done (the right way). And, subsequent to this, 
there had been many years of additions, and often many 
no longer used wiring connections, but with no "sub-
tractions." Usually, all the old wires/cables were still in 
place but either just cut, or more likely, just not used. 
Some were done to similar standards, and some not. 
However, it all seemed to work. 

And this leads to the second thing I noticed. Coming 
from the military, Boeing, and government environ-
ments, one thing that was to me, conspicuous by it's 
absence, was the lack of any documentation of studio/ 
prod/equipment room interconnection wiring (the wrong 
way). However, in general, the original "wiring scheme" 
was apparent by labels on the jack strips, so that was 
helpful. From there, it wasn't all that difficult to resolve 
the purpose and layout of the years of additional tech-
nology and additional equipment I found. But I still had 
to allow myself to become accustomed to the variety of 
methods used by others to install the variety of things I 
found. Often the methods used just didn't seem to 
match what I had been exposed to, and had used when 
in the employ of the military, Boeing, etc. Often times 
the plant seemed to be just "rigged" together, but it 
worked. I was annoyed by the way some so-called 
engineers put things together to see if it works, and 
subsequently never "tidied up." OK, yeah, I've done 
that, but I try hard not to do so anymore. It usually takes 
only a few minutes longer to do it right than to just 
hurriedly tack it together. 

And this, finally, after much story telling, brings me 
to what the point of this short article was originally all 
about. A young woman who I had worked with, and who 
was about to head off to college to earn her degree in 
bio-med engineering, asked me if I could assist her in 
fixing a problem in her car stereo. It seems that a 
miniature phone cord plug to the "aux" jack, had some-
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how gotten broken off, leaving the tip inside. I said that 
I thought that I could help with this. Then she asked, 
"can you solder?" Yeah, I hear you guys laughing now! 
She had tried to remove the broken tip by inserting some 
pointed object tipped with "super glue" in behind the 
broken plug. When that didn't work, she removed the 
radio, opened it up and tried to push the plug tip out, but 
to do that required removing a small circuit board that 
the jack was mounted to — and 3 of the 4 very small wires 
running to the aux jack board from the main board had 
now broken. away. And that's what prompted the "can 
you solder" question. 

3 Out of 4 Went Well 

I had initially thought, "Oh no, not SMD devices," 
but no, I just needed to reconnect some small wires. 
This should be easy enough, I had learned how to do this 
type of work from the Boeing engineer who ran all of us 
new guys though his soldering school many years be-
fore, and I've been doing it for many years since. So 
with a magnifying lamp and some solder wick, I soon 
had the little circuit pads all cleaned up, then began 
dressing the wires back into the little holes. Those tiny 
little holes! A pin vise with a #73 drill bit got em all 
cleaned up, and the first three went in just fine. But, the 
fourth was just not going to go! And unless there is just 
no other way, I just don't want to cut a few strands off 
a wire so it will "fit." Pragmatism then took over and I 
cut one leg off a small transistor, attached the wire to it, 
and soldered the gold lead into that doggoned tiny hole! 

So, the whole lesson here is, again, just when is the 
"wrong" way the best way to accomplish a goal? I guess 
the answer is "it depends." So, when my young friend 
stuck a toothpick loaded with superglue into the aux 
jack trying to coax the stuck plug piece(s) back out of 
the hole, that would usually have been considered by 
those of us who know better to be the wrong thing to do. 
However, if you consider that she learned more by 
doing so, and learned a few things that will likely stay 
with her for a career of designing mechanical and 
electronic equipment, then I'd offer that she had acci-
dentally done the right thing by "doing it wrong." 

So there it is not everything is as bad it may seem 
initially, and is it actually all that bad? It depends. 

Dave is mostly retired, and does backup engineering for 
Air-I and I-heart Media as requested. He can be reached at: 
mrfixit@min.midco net 
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Radio History 
On the Road Again 

The New England Wireless and Steam Museum 

by Steve Callahan 

You probably know that I like to visit radio and 
wireless museums anytime and anywhere I can. We tech-
nical-inclined folks are always drawn to unique mechani-
cal devices like moths are drawn to a flame. Read on to 
learn about a most fascinating place. 

The New England Wireless and Steam Museum in East 
Greenwich Rhode Island is the most interesting wireless 
museum I have every visited. Even though it's temporarily 
closed to visitors, I've had the pleasure of visiting the 
museum twice and every time I see more and more unique 
and interesting things. 

The founder and driving force behind this most unique 
museum is Robert W. Merriam. Bob's interest in technol-
ogy and electronics lead him to establish the museum back 
in 1964 with the purpose of preserving marvels of engi-
neering, especially in steam power and radio. 

Robert W. Merriam (1923-2019) 

In 1998, the Rhode Island Historical Preservation and 

Heritage Commission recognized Bob Merriam with the 
Antoinette F. Dowling Volunteer Service Award for de-
voting 30 years to preserving parts of the state's techno-
logical history. In the presence of 400 people at Roger 
Williams University in Bristol, RI, Bob was congratulated 
for his work at the museum which is supported and staffed 
entirely by volunteers. 

Just south of Providence, in a rural section of East 
Greenwich, RI, it's not hard to find Frenchtown Road and 
it's even easier to find the New England Wireless and Steam 

Museum. If you're lucky enough to be visiting on a "steam 
up" day, you'll be treated to their restored massive steam 
engines, fully operating and belching billows of steam. 

The museum is home to the only working George H. 
Corliss steam engine which was manufactured in Provi-
dence and was rescued from a factory in Maine. The 

Corliss is not your run-of-the-mill steam engine. It is the 
largest engine that the Corliss Steam Engine Company 
ever built and was exhibited at the 1876 Centennial Exhi-
bition in Philadelphia. It has a massive 44 inch bore and a 
10 foot stroke and was 45 feet tall with a 56 ton, thirty foot 
diameter flywheel. Now that's a steam engine! 

The Corliss is not the only steam engine at the museum. 
Many other classic steam engines can be found in the 
Merriam Steam Building which was built in 1971. You'll 
see steam engines in various states of restoration by the 
dedicated volunteers who lend their skills to make these 
mechanical monsters come alive. 

George H. Corliss Steam Engine 

The museum's Wireless Building is filled with com-
munication technology from telegraph to TV and you'll 
see crystal sets, unique tubes, spark transmitters and a 
"jigger and spark" set exactly like to one used to call for 
help on the Titanic in 1912. Be sure to check the museum's 
website for their absolutely amazing list of radio receivers 
and detectors presently on display. 

The museum is also proud of their authentic replica of 
a 1920's ship radio room, or wireless cabin, equipped with 
a 1 kW World War 1 Navy Standard Kilbourne and Clark 
Quenched-Gap spark transmitter. The Titanic disaster 
caused changes in shipboard radio practices such as requir-
ing two, three minute sectors on the radio room clock when 
it was illegal to transmit anything except distress mes-
sages. Also required was an antenna disconnect switch 
because their receivers at the time were crystal sets with a 
cat's whisker on a piece of galena crystal which was very 
sensitive to static discharge. With a storm on the horizon, 
the antenna had to be grounded and when the storm passed, 
the antenna could then be reconnected. Transmitting and 
receiving back in those days was simplex, you broadcast 
with the transmitter, then switched the antenna to the 
receiver to listen for a reply. 

The museum has a spark transmitter from the Standard 
Communications Company in Denmark. It was discov-

ered, in pretty bad shape, on the "Denmark," a tall ship that 
visited Providence. It was restored in Denmark and later 
sent it to the wireless museum in Rhode Island as a gift. The 
museum also has an original sonic depth finder which was 

invented by Reginald A. Fessenden which consists of a 
solenoid operated hammer which bangs the bilge of the 
ship sending sound waves to the bottom of the ocean which 
then echoes back. The time duration for the round-trip 
determines the depth. 

My favorite part of the museum's collection is the 
Massie Station RI. It is an original wireless spark gap 
telegraph station which operated on the coast of Rhode 
Island at Point Judith. It was used to communicate with the 
ocean-going paddle wheel steamers of the Fall River Line 
which operated from Fall River, Massachusetts, past Point 
Judith, down Long Island Sound and into New York City. 

The entire building was moved from Point Judith to East 
Greenwich with all of its original radio equipment except 

for a rebuilt antenna switch. 

The Massie Station, which operates at about 350 kHz, 
is one of the old st working wireless transmitters in the 

world. The theo behind the spark gap transmitter is that 
a high voltage coi 
and capacitor an 
connected in par 
allel and a heli 
coil and spark ga 
are connected i 
series — and th 
pair is connecte 
in parallel with th 
glass plate capaci 
tor. The high volt 
age coil charge 
the capacitor an 
when the voltag 
on the capacito 
reaches the break 
down point of th 
air between the park electrodes, the spark jumps the 
electrodes. The spark is very impressive and very loud. The 
high voltage components are not located in the safe metal 
cabinets we have today, but are on tabletops and mounted 
on walls just aboye the operator's desk. 

The museum ias a very rare Scanning-Wheel Televi-
sion from about I p28. It has a series of pinholes in a wheel 
that scanned a pi 
ture about an in 
and a quarter by 
inch and a quart 
and was synchr 
nized with t 
transmitted signa 
It was the first m 
chanical televisio 
system. 

As you walk 
through the various 
buildings at the mu-
seum you'll see ex-
hibits to Reginald 
Fessenden, Marconi, Thomas Edison, Edwin Armstrong, 
Amos Emerson Dolbear and Hugo Gernsback. If the last 
two names are unfamiliar to you, take a look at the 
museum's website to learn a lot more about them. 

Whether it's crystal receivers, induction coils, wire 
recorders, undersea cable equipment, you'll see it all at the 

museum. Just their huge collection of various commercial 
and consumer radin receivers from the 1920's is staggering. 

Even though die museum is temporarily closed to the 
public, it is definitely a place to put on your must-go-to list. 
They are hoping to open several Saturday mornings during 
the summer for small groups and possibly to have their 

Yankee Steam-Up display which is held annually on a 
Saturday in the Fall. Keep checking their website for 
updates — www.newsm.org 

In these days f lightning-fast technological advance-
ment, it's always a thrill to see radio's humble beginnings 
and the care someone has taken to preserve it. If you have a 
radio or wireless museum near you, feel free to email me and 
I'd be happy to mention them in a future article. These little 
museums are truly a labor of love by dedicated volunteers 
who love radio's roots. I'd be happy to recognize their 
contribution to the 
time out to visit on 
to truly enjoy the' 

new appreciation 

reservation of radio history. Try to take 

near you and be sure to allot enough time 
collection. You will come away with a 
f the medium we still call Radio. 

Steve Callahan, CBRE, AMD, is a member of the engineer-
ing staff at Enterco Boston. Email at: wvbf1530@yahoo.com 
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3uide 
The Linux Connection, Etc. 

Getting Around "Windows Frustration Syndrome" — 

by Tommy Gray - CPBE, CBNE 

Moving on up! 
Linux Mint Cinnamon (and Ubuntu as well) are mov-

ing fast in updates and development these days. As anyone 
who has followed my column knows, I use Linux Mint 

Cinnamon exclusively here in our office and on the road — 
and have for several years. Until the last few days, the most 
recent vintage has been 19.3 which has proven very good 

for us. For several months now, version 20 has been in the 
works (20.04 for Ubuntu). I recently upgraded all the 
office machines to version 20 from 19.3.1 have not yet seen 
a lot of differences but one thing that I have seen that I like 
is a new app that is installed by default with version 20, and 
that is a program called "Warpinator." 

"Warpinatorl" 
Years ago (way back in Linux Mint 6 as I am told), 

there was a program called "Giver" that allowed easy file 
transfer between Linux machines. Later on it went away 
when the project was scrapped, and we were left with no 
easy way to do the job other than through external drives, 
USB sticks, etc. With version 20, the new "Warpinator" 

(the name is temporary I am told) will automatically show 
every Linux machine on your network and allow you to 
easily transfer files from one Linux machine to the other. 
Now keep in mind, if you think it is not working when you 

try to transfer, the receiving machine has to grant access 
first, and there will be a popup on it requiring you to grant 
access before the transfer can be completed. 

Prior to this time I have used a program called 

"OpenSSH" (just like the SSH many of you are used to, but 
opensource) which is in the software manager and will 
allow you to open up a machine in a Nemo file manager just 
like it is a local machine, and do your file management 
chores, It has worked well for us and in most cases I will 
probably still use it. If I want to simply drop a file or folder 
from one machine to the other, Warpinator works great as 
I can see every machine on my network in a window and 
access them with a click. There will be a Warpinator folder 
on each machine that has it running, and files and folders 
are deposited there for easy access by the machine(s) 
receiving them. 

The "Bleeding Edge" of Technology 
Years ago I heard a friend use that term to describe all 

the issues you usually deal with on any new software that 
has not been out for long, and may still have a few bugs. 

New operating systems are not exempt. Due to the vast 
number of different kinds of computers and hardware one 
may possess, it is virtually impossible to write something 

that will work with every single machine out there without 
any issues. I can vouch for that, having personally spent 
many years of my life as a software developer! Every Linux 
Mint upgrade (An upgrade is a major step up as opposed to 
an update, which is a simple change to a piece of software, 
etc.) starts off as a "beta" version which version 20 did a 
few months back. First, it is put out there for beta testers to 
work with it and expose any problems that may be inherent 
in the upcoming "release" version. This is done to try and 
make the final release version as bug free as humanly 
possible, and to make the upgrade an easy process. Still 

with all the testing, and the associated discovery of issues, 
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a few may get through or may not be discovered, and have 
to be dealt with as time goes on. It is my personal experi-
ence that the Linux Mint developer team (developers from 
around the world all working at a feverish pitch to put out 
as perfect an OS as can be done), are monitoring all the 
social media sites, blogs, and forums, to stay on top of 
anything that pops up and to fix it right away. The great 
thing about Linux Mint Cinnamon and its little brothers, 
XCFE and Mate, is that help is easily found in a myriad of 
places. The FacebookTM groups and numerous Internet 

forums are helpful, and a simple Internet search will find 
you all kinds of assistance for just about any problem you 
might run into, and which problems are usually very 
simple and not much at all. 

All Good Things Must Come to an End! 
One thing that is inevitable is the obsolescence of 32 

bit computer hardware. Some said 16 bit would never go 
away but where is it these days? Version 19.3, the most 
recent version before 20, supported both 32 and 64 bit 
hardware. Version 20 however does not support 32 bit any 
longer. Version 19.3 is a long term support release which 
will be supported until 2023, so unless you just want to, it 
is not necessary to upgrade until that time, as it will receive 
full support and updates. Version 19.3 is a great OS in my 
opinion and does not have to be upgraded unless, as I said, 
you just want to have the latest and greatest. I would 
recommend that you install every update that they put out 

as soon as they show up, as many will be security updates, 
and those of us who are in the engineering business are 
fully aware of just how important security is these days. 
Another reason to stay with 19.3 is that versio 20 no longer 
supports 32 bit hardware and is 64 bit only. 

If you are not sure what you have, there is a simple way 
to find out. Open up a terminal and type in the command 
"uname -m" and press "Enter." This will show not only the 
machine hardware name in the prompt, but will then show 
either "i686" or "i386" for 32 bit, or "x86_64" for a 64 bit 
machine. If your response shows "x86_64" you can upgrade 
to 20. If not you will need to stay with 19.3. Again, no 
problems though, as it will be fully supported until 2023 and 
will continue to run, it just will not receive updates after that. 

One thing that you need to know. There are a very few 
programs that, at this point, will not work with version 20 
that you can run under 19.3 One of these is the program 
called "Chirp" that many of us use to manage communica-
tions radios, such as some HAM radios. There is an issue 
I am told, with Python, that is making Chirp to be excluded 
in the upgrade. It is deleted during the upgrade and is no 
longer in the repository, though you can install it on some 
machines from a PPA, using the workaround. I have not 
tried it yet but it looks promising. Again, there is a way to 
find out what will and what will not work in version 20 on 
your machine without actually doing the upgrade. 

How Do I Do It? 
I am going to now list the initial steps to upgrading 

from 19.3 to 20 in brief. By the way, I don't think I ever 
mentioned that Linux Mint cinnamon can be installed not 
only on Windows compatible computers but on Macs as 
well and a lot of folks are doing just that on their Mac. 
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There is a document that can be found on the 
Linuxmint.com website or the LM blog that gives you step 
by step instructions. The beauty of all this upgrade busi-
ness is that it will tell you if it will work on your computer 
before you ever do it. Follow the steps from the document 
I will list below and you can safely explore whether or not 
you are going to be able to do the upgrade on your 
individual computer. 

Here We Go: 
Here is a pared down version of the complete docu-

ment. 
1. First, check your version: 
Open a terminal and type in "dpkg -print-architecture". 
If the response is "amd64" you can do the upgrade. If 

is says "i386" you are running 32 bit and cannot upgrade, 
and stop right here. If you got amd64 (even though you 
might not be running an AMD machine) you can proceed. 
For some reason even an Intel machine will shoe up as 

AMD64. 
2. Install any updates t!tat might be waiting on your 

machine. 
Open up the "Update Manager" from the menu or from 

the tray icon, and then press the refresh button. Install any 
available updates and repeat the process until there are no 
more updates — th n reboot your computer. I would suggest 
at this point that i you use a screen saver shut it down until 
you are done with the upgrade or the check, should you 
want to wait until later to actually do it. 

3. Create a System Snapshot. 
This is VERY IMPORTANT! Run the program called 

"Timeshift" from your menu and save a system snapshot 
off onto an extern 1 drive if possible. The system snapshot 
will allow you to recover everything on your computer at 
this exact time, and not lose anything, should something go 
awry in the upgrade. It is simply a complete system backup 
that can be restored and put you right back where you were. 

4. Purge PPA's and other repositories not standard. 
PPAs or 3rd party repositories can cause problems 

during the upgrade if the versions of their packages are 
higher than in Linux Mint 20. This can also result in unmet 
dependencies (which I will not go into right now), held 
packages, resolver or other issues. 

From the menu, open "Software Sources." Then open 
the "Additional Repositories" tab and disable "all" addi-
tional repositories. Next, open the "PPA" tab and disable 
all PPAs. Then Click the button to refresh the APT cache. 

Next, open "Maintenance" and click on "Downgrade 
Foreign Packages". Select all the foreign packages listed, 
then click "Downgrade". Then click on "Remove Foreign 
Packages". Again, select all the foreign packages and then 
remove them by clicking "Remove". 

Finally, Reboot the computer and when it's back up, 
create another "Timeshift" snapshot. 

Weill am totally out of space for this issue but ifyou have 
gone this far and are ready to continue, here is a link to the 
necessary document. I listed my synopsis ofthe document so 
far to aid you, as the things I mentioned are very important 
and should be done before you do anything else. 

The complete document may be downloaded at: 
https://linuxmint-user-guide.readthedocs.io/en/latest/ 

upgrade-to-mint-20.html 
We will continue next time and I will share a few things 

I have gleaned from quite a few upgrades to version 20 I 
have completed recently. 

Until Next Time ... 
Tommy Gray is a semi-retired veteran broadcast engineer 

currently staying busy doing engineering in the gulf south, 
through "Broadcast Engineering & Technology LLC", a Loui-
siana based Consulting and Contract Engineering Firm, serving 
the US. www.BEancIT.com 
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Practical Engineering 

Mirror Mirror on the Web... 
by Jim Turvaville 

I know it's never happened to you, but I've just com-
pleted a several month long project, doing a lot of test and 
experimenting - and having more failures than successes. 
Along the way, causing havoc to the on-air product of a 
radio station and spending hours to correct one single 
mistake before finally achieving success; and that was 
more likely because I'd already failed at every other 
method and all that was left was the right way to do it. 

Then, upon the enormous sigh of relief that the 
system finally worked, you meet someone who had not 
only already accomplished what you just did, but had 
been doing it for several years with total success! And I 
think that / am always telling my readers the value of 
professional networking and peer relationships, and then 
/ spend months working on a project because I'd not ever 
reached out to this guy before - and I've known of him 
for decades, working in his backyard almost, but never 
made the opportunity to cross his path ... see what that 
can get you? 

So this article is my confession, and I hear that's good 
for the soul, so let me tell you the problem and the solution 
that I finally figured out how to make work, and it might be 
of some value in your work as well. I've always been told, 
"you have to learn from other people's mistakes because 
you'll never live long enough to make them all yourself." 

The Problem 
In momentary lapses of cognitive ability and good 

sense, my Corporate retirement time has lately become 
more involved with a "hobby" that has turned all too 
serious. Those time management classes I had to sit 
through always taught us that those things which con-
sumed your time and resources, but did not grease your 
economic engine, was not your work ... they were hob-
bies. A life-long buddy and I started building little home-

town radio stations in small un-served communities, 
beginning with the one in which he lives. That has now 

expanded to five stations. Then an opportunity came 
along for a 6th signal which we could lease and program 
from our meager, but quite busy and messy, central 

headquarters. That far-away signal was also in a sizable 
(compared to the rest) market and really did have the 
potential to become something that did grease that eco-
nomic engine; so the temptation was too great for the risk 
involved and we began running the station. 

Initially, it was as simple as having the automation 
system at world headquarters, and using a high quality, high 
bit-rate AAC stream feeding the decoder at the tower site 100 
miles away. And for the most part, this was a working 
operation. Except for an occasional Internet glitch on one 
end or the other, we thought all was well and good. However, 

as the station grew in listenership, we began to get more 
frequent reports of audio disruption from stream loss, and 
the situation got progressively worse and more critical. 

I admit that I was not in the far-away city often enough 
- well, I was really there a lot but it was just not for long 
periods of ti e, so even I had not truly felt the pain of audio 
loss until on afternoon a few months back, when I had to 
spend nearl all day in town. I then realized first hand 
exactly how ad the audio situation had become. Sadly, the 
issues were ost often not at the studio, located in one of 
my really q ite rural towns and served by a WISP 
hopscotched nto town by at least 6 wireless links from 50 
miles away at the ISP. Rather, the connection failures were 
most often a 
urban area, a 
and relay site 

seems that many ISP' s feel that a drop in service for a few 
seconds every few minutes is not really a loss of service. 
And that miglit be true if I'm watching a video and there's 
a lot of buffer already built up, but with only about 2 
seconds of audio buffering in my stream, that meant that 
my audio dro 
during peak w 
a solution re 

the destination tower in a relatively large 
on a tower which was the point of presence 

for the ISP to which we were connected. It 

ped for a few seconds every few minutes 
b traffic periods. Very un-cool. I had to find 
soon in order to maintain and build a 

listening audience on that station, or it would be another 
"hobby" and a pretty expensive one at that. 

A Solution 
So I began to scheme how to mirror my automation 

system so that the duplicate computer could be located at 
the tower site, and just be updated via Internet so that the 
files were always a copy of what was playing back at the 
studio. There are not any "live" programs on the station, 

(Continued on Page 28) 
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Mirror Mirror on the Web... 
- Continued from Page 26 - 

except for the weekly live remotes and shows simulcast 
from one of my other stations, and those were all accom-
plished with an Internet stream feed on the play line of 
the automation. So the computer is the station for all 
intents and purposes, and doing this would make the on-
air computer pretty bullet-proof from Internet outages on 
either end of the chain, as many hours of files are loaded 
in advance and playout would continue as normal until 
updating resumed when Internet service returned. 

I began by just making a clone machine to see if a 
copy of the 120 Gb of audio and files would actually 
run; otherwise, the connectivity issue became quite 
moot. I bought a new computer, installed the automa-
tion software, and duplicated the file structure of the on-
air computer exactly. Then just reaching across the 
LAN in the office, I copied all of the audio and log files 
and opened the software. Almost to my surprise, it came 
on first time and started playing just like the on-air 
computer was in the studio. I even let it run a couple of 
days to see what happened, and it still just kept on like 
there was nothing wrong at all. Both systems played all 
of the music, spots, voice tracks, weather cuts, etc. all 
just fine. This was really encouraging, so the next step 
of finding a way to synchronize those machines, when 
they were no longer in the same LAN, became the 
driving project. 

About that time, one of my bigger stations affiliated 

with a regional agriculture network for eight short-form 
reports every weekday. I was excited to have the product 

on my stations, and quite taken aback when I was told the 
distribution for the programming was done using DropBox. 
Really, DropBox? I've used their on-line service for well 
over a decade, and it had always been a valuable tool for 
distribution of larger than email capable files, mostly 
high quality audio. But I was far from a "power user" and 
had no real comprehension of the features and capabili-
ties of their service to their paying customers. Obviously, 
the little network was a good paying customer with a 

professional account, and I was both shocked and re-
lieved when they sent me a link that installed their client 
on my Production room computer and it immediately 
began synchronizing with their on-line account, keeping 
all of their programs current instantly upon being up-
dated by their news team. 

On that particular project, I needed their files to be on 
two of the on-air machines in my studio, which meant the 
files on that Production computer needed also to be 
mirrored to folders on their respective station automa-
tion systems. Now that was not hard — I had many years 
ago discovered backup and mirror software that would 
keep two folders on the same LAN synchronized, so I 
quickly bought a fresh copy of Second Copy and sud-
denly that little Ag-network product was on the air as 
ordered. Wait ... what if I could use the same system to 
update that automation computer at the tower? Suddenly 
I was blinded by the light and I purchased a business 
account and began to experiment with Drop Box. 

Sparing the details of all of the failures, this is how 
the system works. I found that the DropBox synch folder 
must be called "Dropbox," and not being able to pro-
gram my automation to play everything out of a folder 
of that name, and not having sufficient drive space to 
totally duplicate the automation files on the primary 
drive, I chose to put a USB 3.0 backpack drive on each 

computer. That drive has a "DropBox" folder, which 
contains the files that are duplicated from the cloud 
server. Through catastrophic mistakes in sync designa-
tion, I have learned to make "source" and "destination" 
choices carefully and wisely when setting up software 
that can delete what is on the air really fast if you tell it 
the wrong thing! 

So the local automation in my studio mirrors all of its 
files to the USB drive DropBox folder, which is then 
automatically synched to the cloud. The tower automa-
tion computer sees any change in those cloud files and 
copies them to its USB drive DropBox folder — which are 
then mirrored to the tower automation files that are in 
use. It is carefully set to synch only in that direction, not 
from the tower back to the studio at any time. We can 
upload a voice track (to the studio computer) and in about 
2 minutes the mirror-sync-sync-mirror process is com-

plete and that file is at the tower ready to play. 
As an epilog: I then ran into a fellow broadcaster two 

weeks after my system went on-line who has been doing 
this exact thi 
synch on-air 
really silly fo 
knowing how 
his long use o 
it will continué to work as well for me. And that's also 
what networking and relationships can be about some-
times, so learn from my mistake. 

g for nearly 10 years, using DropBox to 
omputers at his tower sites. While I felt 
never having met this guy and already 
o do this, I am certainly pleased to know 
the system can give me cause to believe 

Jim "Turb" Turvaville is semi- retired from 40+ 
years in full-tine Radio Engineering and lives in Rural 
Wheeler Count Texas in a "tiny house" where he main-
tains a small cli ntele of stations under his Turbo Techni-
cal Services (wwWjimturbo.net) operation providing FCC 
application preparation and field work 
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The new SOFIA 568 HD Radio SiteStreamer+ takes it up a notch combining 

remote off-air monitoring with a host of features to ensure that you are the first to 

know when there is a problem. You've got the tool to listen to the off-air programming 

and confirm that Artist Experience graphics are displaying correctly. 

It's a SiteStreamer PLUS. 
The elite SOFIA SiteStreamer+TM (plus) adds new 

features to the SiteStreamer product line. 

• Internet listening stream for up to 10 listeners 

• Displays HD Radio Artist Experience graphics and station 
graphics on Web interface 

• Adjustable Audio Outputs in L/R Analog, AES digital, and 
Dante AES67 AolP 

• Monitor multiple transmissions sequentially with StationRotation'm 

• Alarms & notifications sent via email or SMS messaging 

• Remotely monitor fulltime off- air FM and HD Radio signals 

• Easy set up and operation; full SNMP support 
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WHY INOVONICS? 
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www.inovonicsbroadcast.com 

— Quality Solutions. Competitive Prices. — Three-year Factory Warranty. sales@inovonicsbroadcast.com 
— Quick to install. Easy to Program — Quality after sales service. 831 -458-0552 



Rules and Regs 
Working with the FCC 

by Sam Wallington 

When I started in radio, I was terrified of the FCC. I did 
not want to do anything wrong and somehow risk the 
station's license — or even my cereal box-top Radio Opera-
tor license! 

In the 37 years since, I have gained a great deal of respect 
for the FCC, and I have lost my fear— and I am not just saying 
that because they might read this! My respect is because the 
organization is one of the best-run governmental organiza-
tions I have ever worked with. The rules are relatively clear, 
the processes are built in such a way that anyone can become 
involved in working to improve broadcasting, the rules, or 
even the FCC itself. Communicating with the FCC can be as 
simple as a phone call or an email, or as complex as a formal 
proceeding before the five Commissioners. 

I know an Engineer who very carefully applied to move 
the transmitter site of the station at which he worked. 
Several weeks later, he received a letter from the FCC 
asking him questions about the coordinates and elevations 
shown in his application. This caused him a great deal of 
angst, even though he had done the work very carefully. In 
the days before FCC software, the process was definitely 
more challenging, having to calculate Height Above Aver-
age Terrain (HAAT) manually using topographic maps, 
for example. I think he shared my fears — he did not want 
a bad reputation with the FCC, and certainly did not want 
to risk the station's license! 

He carefully re-did his calculations and measurements, 
and submitted a very detailed description and drawing 
explaining the apparent discrepancy. After a rather sus-
penseful delay, he received notification of the grant of a 
construction permit! I suspect he felt like he had just 
received an "A" on a very hard test. 

Perhaps our initial relationship with the FCC is built on 
our life experiences, such as the fear of failing a test in 
school or worrying about disappointing a demanding par-
ent or boss. If you find yourself afraid of the FCC, allow me 
to share some of my experience. Hopefully these observa-
tions can improve your relationship with the organization 
who, in at least one respect, controls the destiny of your 
station(s) and career. 

Honesty and Transparency 
When I was a teenager, I was pulled over for speeding 

(big surprise). My heart was beating out of my chest as the 
officer approached my window. After asking for my li-
cense and registration, he asked me if! knew how fast I was 
going. In my terror, I denied knowing. Truth is, I knew for 
certain I had been going faster than the speed limit (be-
tween you and me, significantly), and I had a pretty good 
idea of the actual speed I had been driving. 

If the FCC asks for information, either passively as part 
of a routine application or actively for some sort of inves-

tigation, it might be tempting to fudge the truth. But it is 
critical to answer truthfully. Instead of, "Of course we sent 
all the EAS tests — I have no idea why they didn't show up 
in the log," the truth might be the board operator never sent 
them, and the FCC should get the truth. 

Take a rioment to think it through. Our relationship 
with the FC 
Why would 
sure the poli 
being forthri 
suspect a mi 
Keep up you 
truth, even if it is embarrassing or makes your station liable 
for a fine. Up n an honest foundation, a great relationship 
with the FCC can be formed. 

(like any relationship) must be built on trust. 
ever intentionally undermine that trust? I am 
e officer who pulled me over knew I was not 
ht. In the same way, the FCC will at least 
truth, and perhaps find very clear evidence. 
side of the relationship by always telling the 

Keep the R 
Maybe thi 

with the FCC, 
been empowe 
what we do. I 
negatively. B 
played without 
ball game, soir 
base instead o 
game continue 
the hitter stan 
Where is the 
catcher stand? 

Radio is the same way. With no rules, the broadcaster 
with the most m ney will win because they can continue to 
increase their power, like stereo wars in a dormitory. "You 
have 100,000 atts? Well, I have a million — take that! 

les — or Change Them 
is too obvious, but if you want to work well 
t is important to keep their rules. They have 
cd by Congress to make rules which affect 
my experience, many people view rules 
like a sporting event, the game cannot be 
rules. Imagine if half-way through a base-
ne decided they wanted to bat from first 
home plate (getting a head start). If the 

, despite the disregarded rules about where 
s, all sorts of things become confusing. 
ul line now? Where do the umpire and 

(Continued on Page 32) 
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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 

Broadcast Tools is a Veteran Owned Business 
Designed. Assembled and Supported 

fflatirr. in WA State. USA. 
www broadcasttools corn 

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 

BROADCAST® 

tools 
PROBLEM SOLVED 
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Windcows 
"...but I saved money!" 

GET REAL! 

This is the iconic StudioHub adapter. Proven in thousands of radio studios all over the world. That kind of 
success is sure to bring out imitators. Hey, we're flattered. 

But let's face it, if you could get real StudioHub adapters for the same price as the copies, you wouldn't even 
blink at those knockoffs. 

Well, here's some great news' For a limited time, StudioHub products are on sale for 20% off. That makes 
genuine StudioHub adapters about the same price as those cheap knockoffs. You don't need to compromise 
just to save money. 

ç'e Pt% t 
Adapters 

wet 1 le 
Cables Dongles Hubs/DAs MatchJacks Mounts Panels Power 

And that's not all. StudioHub offers far more than adapters. We make a complete line of panels, power inserters, 
cabling systems, breakouts, matchjacks and everything else you need to wire the modern radio studio. 

And now it's all on sale for 20% off! So call your favorite dealer and ask for StudioHub by name. If he tries to sell 
you a knockoff, tell him you want the real deal. The real genuine StudioHub deal. 

Use promo code GETREAL20 to receive 20% off all genuine StudioHub products. 

e 2020 Angry Audio LLC StudioaHub www.StudioHub.com 



Rutleuc arid Pnne 

Working with the FCC 

— Continued from Page 30 — 

"Oh, and I might as well be on your frequency as well!" 
Rules make the playing field level so we can all play — and 
often win. 

May I briefly step into some folk's kitchen and say 
something which will not be popular with many Program 
Directors (and others?). It is actually possible to have a 
viable, competitive station while maintaining legal modu-
lation. Having a ridiculous amount of overmodulation 
may catch a few dial-scanners, but it is the content which 
will turn them into a listener. Focus on the content. Do 
great radio, and the listeners will come — and will tell 
their friends. 

That said, it is completely acceptable to disagree with 
the rules. You may feel some rule inappropriately restricts 
radio, and you may be right. But rather than disobeying the 
rule, use the available procedures to appeal a ruling, 
request that the FCC consider changing a rule, or ask for a 
new one. If those methods do not provide a reasonable 
answer, the industry itself can take up the cry, through 
NAB or other representative bodies. 

Finally, if all else fails, Congress has the authority to 
tell the FCC to make a significant change, as happened 
with LPFM. Get familiar with and use the FCC's Elec-
tronic Comment Filing System (https://www.fcc.gov/ 
ecfs/) where you can read and comment on a number of 
proceedings. 

If the FCC is so accessible, 
why do I need an FCC attorney? 

Fair question, though the presence of an attorney does 
not undermine the FCC's accessibility. For many years, I 
have worked closely with our organization's FCC attor-
neys, and have found them to be a bountiful source of 
accurate and up-to-date information — certainly earning 
their fees. Just like asking a specialist in any field, a good 
FCC attorney can teach a tremendous amount about the 
laws as they exist, possible barriers to making changes, and 
even the "leanings" of the current Commission or FCC 
staff. Perhaps most importantly, they can help you avoid 
stepping in something ugly and smelly — or extricate 
yourself with the least possible damage, if you have 
already taken that fateful step. With attorney-client privi-
lege, you can openly discuss the challenges you are facing, 
and together work out possible solutions. 

Honey or Vinegar? 
When my kids were little, I learned a principle about 

human nature. If you walk up to a young child who is 
enjoying a handful of M&Ms and ask kindly, "may I have 
one of your M&Ms?" there is a reasonably good chance 
you will receive a positive response. If, however, you 
walk up and just grab an M&M by force, tears or anger 
will result — maybe both. The principle at work is the idea 
of "domain." The M&Ms are under their control — within 
their domain. By asking nicely, the domain stays with 
them. But if you take an M&M without asking, you have 
violated their domain. Adults feel the same way. Asking 
to share a co-worker's food will generally receive a much 
nicer response than if you just steal it from the staff 
refrigerator. 

Congress has given the FCC domain over radio. If 
you bring a request with respect, it is my experience the 

Performance y Design 

FCC's response will be helpful and, if possible, within 
the constraints of the rules in play, they will work with 
you to accomplish your goals. If, however, you approach 
the request with an attitude of unkindness, disrespect, or 
arrogance, the human desire to try to work with you to 
find a workable solution will likely disappear (though 
you will still receive a fair and accurate response). The 
old saying is true: You attract more flies with honey than 
with vinegar. 

What About Fear? 
I once read an article in a motorcycle magazine which 

talked about the importance of taking fear as a passenger 
on every ride. Not a paralyzing fear, but an ongoing 
awareness of how being indifferent about a motorcycle's 
risks and rewards can hurt or kill you. In the same way, 
it is reasonable to approach the FCC with an awareness 
of the position they hold over radio. Without authority 
from the FCC, broadcasting in the United States cannot 
be a viable business. 

At the same time, there is no reason to fear approaching 
the FCC. If, for example, you want to fill out an FCC form 
and do not understand how to do so, the FCC's website is 
an excellent source of information. If you need more help, 
there is no reason to fear contacting the appropriate person 
within the FCC. They can provide a good answer which 
can allow you to move forward. 

After hundreds of interactions with the FCC in writing, 
in person, and 
They carry lar 
there is no reas 

Sam Wallin 
for Educational 
experience in b 
at swallington 

phone, I have learned they are not scary. 
responsibility and deserve respect, but 

n to be afraid. 
ton is VP of Operations and Engineering 
Media Foundation, and has 36 years of 
adcast engineering. He can be reached 
loveairl .com 

RF DUMMY LOADS 

for ALL YOUR 

APPLICATIONS 

- AIR-COOLED - HDTV 

- HD N WATER-COOLED 

ALTRONIC RESEARCH INC. 
P.O. Box 249 Yellville, Arkansas 72687 870-449-4093 Fax: 870-449-6000 

E-mail: info@altronic.com Web Site: http://www.altronic.com 
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#MisheardLyrics 

"Dancing 
queen, feel 
the beat 
from the 
tangerine." 

Make misheard lyrics a thing of the past. 
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shop Talk by Steve Tuzeneu, CBT me, 
Misc. Tech-Tips and Thoughts 

I always enjoy getting emails from our 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 appreciate it as well. 

SNMP 
SNMP, or Simple Network Management Protocol, is 

a software-like way of communicating between your state-
of-the-art transmitter and your remote control. Introduced 
quite a few months ago by Burk Technologies, it allows 
you to connect your transmitter to your favorite network 
switch, then connect your Burk ARC Plus Touch remote 
to that same switch. 

Once connected, your transmitter is supposed to be 
able to capture readings which can be read and monitored 
by the ARC Plus Touch. An engineer is also supposed to 
be able to control the transmitter as well. 

After SNMP is installed on your ARC Plus Touch, you 
are in business —there is no need to connect a myriad of input-
output wires from your transmitter to your remote control. 
Seems like a great idea to me. You can save a lot of time and 
money connecting a transmitter and your ARC Plus Touch. 

I recently spoke with an engineer that told me of his 

engineer friend who experienced periodic communication 
disruptions using the SNMP between his remote control and 
his transmitter. It seems that the protocol acts up now and then, 
and refuses to talk to the remote control or the transmitter. 
This news put a damper on my excitement for using SNMP to 
simplify connecting remote and transmitter over Cat 5 cable. 

Another concern that could happen: If your network 
switch dies, you will also lose communication between 
your transmitter and your switch. 

I would welcome your thoughts on using SNMP. Is the 
communication problem between your transmitter and 
your ARC Plus Touch rare, or have you experienced this 
as well? How did you fix the problem? Is there a fix for it? 

Don't misunderstand, I love Burk products and have 
used them for many years. I just want to open up a 
discussion on this and hear from you, the reader. 

Free Stuff 
If you are like most people, you enjoy free stuff. One 

of the places I find free stuff is in the Play Store. I have 
downloaded a number of apps that I find interesting or 
useful. If, after reading this column, you know of some 
apps I haven't mentioned here, please feel free to contact 

me via email and let me know about your favorites. 

As an extra class amateur radio operator, one of my 
favorite apps is EchoLink. Once you download it, you 
will have tq sign up with your amateur call letters. This 
is not intended for unlicensed use. When you get ap-
proved by the folks at EchoLink, you're in business. It 
works over your wifi connection and you can connect to 
2 meter repeaters all over the world. It's kind of like a 
poor man's F rig. I believe you can also use your cell 
phone data 4onnection. 

Another pp that is on my phone is Clinometer. It's a 
freebee that s useful for the time when you set up your 
satellite dish. Your cell phone goes up against a horizontal 
section of the dish and shows what your elevation angle is. 

When ydu are locating "the bird" that carries the 
network you need to receive, download Satfinder. This 
handy app needs some input from you, but it will help 
make aiming your dish a bit easier. 

If you nee 
to check the a 
Android pho 
phones with a 
to tune around the dial for a station I want to listen to. It's 
helpful when you don't normally carry a radio with you. 
There is probaiply a version for an Iphone. This app may or 
may not work ith your phone. 

These are a few apps for starters. What's your favorite 
app? Have yot got one that is very useful? Let me know. 

to know your station is on the air, or want 
dio quality, download FM Radio. I use an 
and plug in a pair of lightweight head-
mi plug on it. I launch the app and am able 

Useful Tips 

There is nothing special about the tips I am going to 
mention here. 1hey are normal things we need to check 
on. I just think $t's good to remind you of the things we 
need to stay on op of. 

(Continued on Page 36) 
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Mic Booms 

On-Air Lights 

Speaker Mounts 
www.studioitems.com 

TORPEY TIME 
(The Good Time People) 

Clocks 

Up/Down Timers 

www.ram68.com 

News Mixers 
Line Matchers 

www.ram68.com 
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Broadcast Furniture 

Sound Absorption Panels 
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Broadcasters General Store 
Family uwnea 6r uperatea ›ince 197> 352-622-7700 

ROS MESSAGING 
RDS ENCODING, DECODING, RECEIVERS, & SIGN DRIVERS 

MIMINSMOW 

Brand Your Station 

Advanced Dynamic RDS Encoding 

Supports automated playout systems 

Monitor & log your FM/RDS broadcast 

Decode & display RDS data 

RDS Receiver & Sign Driver 

Remote scheduler 

Guest Interviews 
Don't have to be Complicated. 

Quality Interviews, Sim0e Setup 
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www.BGS.cc 

EASY as SNMP! 

Interface to SNMP Remote Controls with a Single 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-100D Series RF Power Meters 

ALL NOW WITH SNMP CAPABILITY! 

E 
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The DPS-100D Series RF Power Meters and Companion RMD-100 

Rack Mount Remote Meter Display 

Tel. (914) 737-5032 

sales@broadcast-devices.corn 

www.broadcast-devices.corn 
bdi 

*Includes: mic boom, c-clamp, cable with 
male & female XLR connectors. 
Microphone not included. 
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Shop Talk 
Misc. Tech-Tips and Thoughts 

— Continued from Page 34 — 

Plan your trips to the transmitter. What do you want 
to accomplish, outside of an emergency trip, that needs 
to get done? Have you had your central air conditioning 
unit at the transmitter cleaned and checked this year? 
Having it cleaned and checked over by your AC service 
company could save your transmitter from shutting down 
due to overheating. 

Have you replaced the memory battery in your trans-
mitter lately? What about the battery in the UPS that keeps 
your transmitter's controller operational? I'm told a con-
troller can take about 30 minutes to boot up after a brief 
power failure, but only a couple of minutes once power is 
restored to the building if it is connected to a UPS. 

What do your building air filters look like? Have you 
replaced them lately? What about the filters on your 
transmitter? As you know, heat and dirt are your 
equipment's enemy. Keep your building cool and very 
clean year round. 

Do you document your repairs or maintenance? With a 
black marker, you can write the date you installed a new filter 
on its frame. It's good to know how long it has been between 
filter changes. 

Do you take pictures with your smartphone of re-
pairs? It's good to show management that you are indeed 
taking care of a part of the station almost nobody sees. 

Are you, or somebody on your staff, checking on your 

EAS equipment to make sure you receive those weekly and 
monthly tests? Keeping some kind of document of tests 

sent and received could be very helpful in avoiding a fine 
should you get inspected. 

Have you inspected the exterior of your transmitter 
building? Is it waterproof and sealed in such a way to 
prevent insects from getting inside? 

What about security? Do you have cameras set up to 
monitor traffic around and into the building? 

And speaking of security cameras, there's a great little 
camera out now that is very affordable and sends great 
pictures to your smartphone. It's called "Wyze Cam." This 
little camera boasts a 1080p video picture and gives a great 
picture with some room light. In total darkness, it will see 
almost everything you could see in bright room light. 

There is an optional mounting bracket so that you can 
mount it on your wall or equipment rack. Wyze Cam works 
through your wifi in the transmitter building. The USB 
port is used to program the camera, that is, setting up the 
static IP address and connecting it to the wifi. Once 
configured, your camera uses that USB port for power 
through its supplied power adapter. This camera also 

sends out an email to alert you that there is someone inside 
your building. If you have one of these cameras outside 
your building, you will know if you have company. There 
is some recording capacity as well. You can purchase this 

camera on Amazon with a starting price of $35.00. Other 
cameras come with lights, or there's an indoor camera, too 
— both cost more than the $35 price tag, but are affordable 
options for security. 

Do you have a workingflood light outside your build-
ing? One that senses visitors and comes on instantly? 
Check these whenever you make a trip to "the shack." 

Speaking of lights, have you checked your tower lights 
lately? Many modem tower lighting ccintrol systems have 
a test switch. You turn the switch to "test," and your tower 

lights can come on even in the daytime. 

  __111.111111L__ - 

The Wyze Cam 

Don't forget to keep documents on the work you do. 
You may rem4ber this suggestion from a previous 
edition of Shop Talk. Use the Cloud to keep your docu-
mentation available from anywhere. Google Docs or 
Dropbox are fr e, or there are other affordable places to 
keep your docunentation. 

The though, ideas, and opinions in this column are 
my own, and do 'Iot necessarily reflect the views of Radio 
Guide or its pu isher. 

Steve Tuzeneu, kCBT. is the general manager and chief engineer 
for WINS 104.9 F in Middletown, Connecticut. He is a member of 
the SBE, and an ex a class radio amateur. 
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NTP Clock & Notification System 
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Small Market Guide 
218 Together 

A Small Market Idea to Help the Community 

by Roger Paskvan 

It's no big secret, COVID-19 has really hurt a lot of radio 
stations and businesses — not only in small markets but 
nationwide. This is a story of how our small market stations 
helped our local merchants open up. 

Our problem was how to get some of our local merchants 
back on the air. To make matters worse, the station's income 
from sales was down 50%. Most merchants had lost so much 
business and income; they had no money to advertise. This 
was definitely a complex problem, not only for the station, but 
also the business community. 

In April, our station manager invited local area business 
owners to informational meetings at the station. As broadcast-
ers we understand that when you get on the radio twenty times 
a day and broadcast a specific message, you can easily 
influence a large audience. From these meetings, a new idea 
immerged, "218 Together." — 218 is our local area code. Yes, 
we were all in this together and merchants needed a way to let 
people know they were open. 

The country was reporting critical areas, such as bars, 
restaurants, gyms, and hair salons were areas that could 
quickly spread COVID-19, we knew that there would be some 
long term damage on economics for these business catego-
ries. We wanted to make sure to present a positive, supportive 
message for these specific business categories. 

218 Together features a website 218together.com with 
social media as well. We added e-commerce to the site as 
well as customer comments and recommendations. 218Togther 
also features a weekly newsletter plus a 15-minute weekly 

radio show covering all the newsletter information. The 
radio show is broadcasted every Thursday from 11:45 AM-
Noon on all of our local radio stations. The program features 
classifieds for employment and sales, buy it now and auc-
tion items, plus our deal of the week with a featured business 
of the week. Features are up-
dated to the 218Together con-
cept every month. Each mem-
ber gains by being a partici-
pant in this program. 

The 218 Together is a pro-
gram focused on restarting the 
economy and getting all indus-
tries open and back to work, of 
course, with personal safety in 
mind. All the 218 local area 
businesses are joining together to inform the area of the safety 
and industry regulations they must comply with, how they 
give back to the communities they serve, and why it is 
important to shop local! 

218 Together, businesses support each other through 
testimonials, marketing, and promotional events. 218 To-
gether is a free partnership that any local business in the 218 
area code can join. 

E-commerce products and services are available for sales 
on the 218together.com website. A "Buy It Now" feature, 
with participating clients, is available for purchase at 
218together.com 

Informing area consumers to visit 218together.com will 
utilize multimedia platforms to educate and invite consumers 
to interact with 218together.com. 

Digital Marketing: As a Google Partner, each member 
will get a G ogle Digital display and video ad placement per 
month to in rease awareness and generate demand. We are 
focusing on ur unique 218 area code! 

Radio arketing: Our local stations cover a large por-
tion of thos listeners in the 218 area code. Each member 
enjoys a 218 gether.com feature business of the day — three 
minute statio interview live or recorded, played three times 
at 8:20, 12:2 , and 4:20. Ten, 15 featured businesses of the 
day promos each station. Plus twenty, :30 commercials. 

21 8toget er.com, three for one ad pack: Purchase three 
commercials t standard or established rate and receive 4th 
commercial free! Minimum purchase of ten thirty second 
commercials. 

218together.com Newsletter: Each month a digital news-
letter publication will be sent to all participating 218together 
customers and partner business. 

Social Media Marketing: Social media posts on 
Facebook, Twitter, and Instagram will be our primary social 

i 
media outlets.' 

Many Mer hants took the basic value packed promotion 
for free and p omised to buy ads later when business im-
proves. The ida worked and the loyalty was overwhelming. 
Others added t the plan with our $218 marketing sales plan, 
providing more commercials and digital impressions, imme-
diately. 

So this is a idea that worked in a small market radio 
station, bringing the community together to solve a common 
problem. Possi ly this idea may work in your area code, 
putting some light on your stations while helping out your 
community to b y local and open up. 

Roger Pasklan is a Professor of Mass Communications 
at Bemidji State University, Bemidji, M1V. You may contact 
him at: rpaskva @bemidjistate.echi 

eeiCàiillee 
Lmelletig gel& llindeete 

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 10,000's 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 

Mount Options: 

Fixed Az-El, Polar Tracking, Horizon to Horizon, 

Fixed & Dual-Powered Gibralter Az-El 

Dual-Powered Gemini Az-El 

Options: 

Hot Dip Galvanizing, Electronics, Cabling, Filters, De-icing, 

Non-Penetrating Roof Mounts & Concrete Template Kits 

For More Information: dhsat@mhtc.net 

Prepare for the 
Upcoming 

5G Transition 

DOOÊCelltiCeocom 0(9)0,3(ise7,4 
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fuhgeddaboudit! 
Admit it; you'd love to forget all about your FM antenna. 

You'd be perfectly happy if it were to spend decades out 

of sight, out of mind, and out of your budget. 

You just want it to work; day in, and day out. 

We understand. 

Shively designs antenna systems to work flawlessly. 

Year after year. At any site. Under any conditions. 

For any power level. Happily, in the background. 

FM First. 

This was Ed Shively's vision in 1963, when he fou-ded 

the company; and over 50 years later, we're still doing 

our best to be absolutely forgettable. 

Shively Labe 
A Division of Lacoratories, Inc. Bridgton, Maine 04009 USA 

Call Toll-Free: (888) SHIVELY 
Or visit us on the Web at www.shively.com 

- An Employee-Owned Company since 1995 - 

Web' A 
Native-level access to 
your automation system 
from anywhere. 

E 
tiNiAl,com/VirtualUerri #ij 1-t-rorn-s- gales@enco_nr, 
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Maintenance Guide 

Troubleshooting a PWM AM Transmitter 
by John L. Marcan, CBRE CBTE 8VSB Specialist 

It has been decades since the first high power, fully 
solid-state AM transmitter was introduced to the AM 
broadcast world. It fascinated me then and I'm still 
fascinated today. Who would have thought that switch-
ing something on and off would not only represent an 
analog waveform but in doing so, would also consume 
less power? Just a brilliant idea. But it did not happen 
right away because something had to change with the 
transistor first. In the late 70's, improvements in the 
Field-Effect Transistors (FETs) became a game changer. 
One example is the HEXFET, introduced by Interna-
tional Rectifier in 1979. This type of transistor has a very 
low switching loss at medium wave frequencies. Today's 
FETs even have lower ON resistance than before, that 
efficiencies can reach 90%. That is just a fantastic 
number because very few systems or machines have that 
kind of efficiency. The redundancy of the modules in 
solid state is another advantage. Consequently, over 
time, the tube types were phased out. 

Manufacturers already have a number of iterations 
of their transmitters since the first solid state was intro-
duced. Surprisingly, the basic techniques of PDM, se-
ries or parallel combining and switching transistors, are 
still used today. 

Although some brands do not use PWM, they still 
employ the same technique 
of sampling the audio and 
then converting it to switch-
ing signals that can be am-
plified by the power tran-
sistors. 

If your station has the 
top of the line brands, then 
you are in luck because they 
have complete tech support 
and their transmitters are 
well designed. They can 
even remotely log on and 

diagnose the transmitter for 
you. 

However, many do not 
have this luxury and, even if 

they would like to replace 
their transmitter, they may 
not have the budget to do so. 
In-house troubleshooting 
and repair are therefore nec-
essary. The next option is an 
outside contractor that can 
do a timely repair of the 
equipment. 

Proper understanding of 
the operation of the trans-
mitter is needed before we can fix it by ourselves. Reading 

the manual and schematic diagrams is only the first step. 
There will be circuits and components that seem to be 
"magic black boxes" and your task is to reveal the magic 
happening inside them. Once you feel that there are no 

more "magic boxes" in your equipment, then you have 
"arrived." The Internet will help but will not answer 
everything. There is information in some books and 
technical articles that are just not on the web. One sure way 
to understand certain circuits is to build one yourself, 
which is what I did some time ago. It indeed brought out 
a wealth of knowledge. 

With AM solid state, you have to immerse yourself 
with learning about switching amplifiers, FET circuits 
and, for the purpose of our discussion, Pulse Width 
Modulation (PWM) techniques. Knowledge of switching 
amplifiers will also open the way in understanding other 
related circuits such as switching power supplies, because 
these devices also use switching transistors in their circuit. 
Switching power supplies are in use today in mos,t if not 
all, electronic equipment. 

Parts of a PWM Transmitter 
Tube transmitters usually have a modulator tube, 

modulation transformer, and RF tubes. Modulator cir-
cuits are usually class AB while the RF circuits are 
usually class C. 

In a solid-state PWM, the RF and modulator are both 
in Class D or switch mode. A Solid-state PWM AM 
transmitter can be divided into four sections: a modulator, 

Audio/PWM 
DRIVER 

RF DRIVER 

S 

MOSFET 
PWM AMP 

S' 

FILTER 

1 

H BRIDGE • 
RF AMP 

Figure 1: Block diagram of a PWM transmitter with an " H" bridge RF amplifier. Notice that 

the drive signal is in-phase for the diagonal transistors. The two diagonal transistors are 

"ON" for half the cycle while the opposite diagonal is OFF. The reverse happens on the 

next half cycle of the sine wave. This results into an AC square wave output. 

PAGE 40 

an RF, control and power supply circuits. FETs are used 
in switching amplifiers instead of Bipolar Junction Tran-
sistors (BJTs) because they are easier to drive, have much 
higher gain, low switching loss and the output circuit is 
easy todesign. A switched class D FET amp simply means 
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that the FET action is like a light switch: either it is fully 
ON or fully OFF. For this to happen, the transistor is 
driven to saturation during the ON state and the drive 
signal goes below input threshold (or zero) in the OFF 

state. Halfbridge or Full bridge topology are often used on 
the RF side. A Full bridge, also called an H-bridge, 
consists of fbur FETs located on the legs of the "H" while 
the load is oh the middle. On the other hand, a single FET 
can be used for the Modulator, although manufacturers 
often use parallel FETs to increase current capacity of the 
circuit. One critical part is the Gate driver IC circuit. 

If you noticed on the H bridge drawing on Figure 1, 
the number 1 and 4 FETs are floating from ground while 
the numbers 2 and 3 FETs are grounded on the Source 
side. A floating driver drives the upper FETs and this is 
where an isolated Gate drive IC can be used. Alterna-
tively, RF transformers are also suited for this application 
since they naturally isolate the input from the output. 
Usually, the transformers are wire wound toroidal cores. 

There are many types of cores and it varies depending on 
the frequency of use. 

Familiarity with PWM technique will come in handy 
when analyzi g the solid-state AM circuit. PWM uses a 
triangle wave 
pulses that wi 
bining of the 
op amp. The 
although man 
more precise 
PWM signal is 
the driver IC cc 
produce the hi 
is filtered to re 

and a modulating signal to produce the 
drive the modulator amplifier. The corn-
angle and modulating signal is done in an 
angle wave oscillator is usually 70 kHz. 
facturers use higher frequencies to have a 
production of the audio waveform. This 
fed into the driver IC (or transformer) and 

ects to the MOSFET PWM amplifier to 
-level PWM signal. The amplified PWM 
over the "shape" of the modulated input 

signal. This whole modulator circuit is inserted between 
the DC supply and RF power amplifier. In essence, the 
modulator acts like a big variable resistor in between the 
DC supply and the RF amplifier. 

The RF power amplifier output waveform are square 
wave pulses at RF carrier frequency. Finally, the RF 
amplifier output is connected to a harmonic filter to 
reduce the odd harmonics and a matching network to 
match the 50 Ohn output. The final waveform is an AM 
modulated sign 

Troubleshooti g 

There are maiy things to consider when troubleshoot-
ing, but the basic approach, as many are familiar with, is 
to start with the power supply. Check if the main switch 

works, check the fuses and check if there is High Voltage 
DC for the FET amplifiers. The HVDC here is not in the 
kilovolt range like what it is for tube transmitters. The 

HVDC can be up to 350 VDC. This is the safe range for 
a TO-247 packaged MOSFET. 

The techniciai 
a FET is good o 
because most of 

should also learn how to determine if 
bad. Fortunately, this is easy to do 
time transistors in RF or modulator 

amplifiers that go, bad are shorted between Gate and 
Source (this is where the drive signal is connected). This 
is the most sensitive junction ofan FET. In fact, some FET 

models have the surge suppressor built in between the 
Gate and Source. A working FET will have a forward bias 

(low resistance) between Drain and Source when a posi-
tive voltage is applied between Gate and Source. More-

over, 1 the same Drai to Source junction will reverse bias 
(open) when a negative voltage is applied between Gate 
and Source. The pcisitive voltage must be at least 5V. 

(Continued on Page 42) 



Why Not Switch to 

Toll Free: 800-545-0608 ' www.mcibroadcast.corn 

MOO 

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 MEG 

DEVA 
FE!. 1=2 4:1;0A 

• RF Solutions 

www.megaind.corn 

Available in stock from 
Broadcast Depot, Call: 800-313-7592 

www.devabroadcast.com 
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Maintenance n " ¡del 

— Continued from Page 40 — 

Some Digital multimeters (DMM) only have 3V on their 
"diode" test, so this will not work when checking a FET. 

oe'• 
MOSFET 

Tee probes 

Figure 2: Checking a N-Channel MOSFET using the diode 
function of a DMM. A positive voltage above the input 
threshold will forward bias the Drain to Source junction and 

a negative voltage will shut it off. 

The lkW Transmitter 
I recently worked on a lkW PWM AM transmitter that 

was off air for some time. The owner said that the problem 
has always been the transistors blowing up for no apparent 
reason. Unfortunately, the transmitter is not supported 
anymore because the factory closed down. As I looked at 
documentation, I noticed that the manual was not even 
complete. There were some missing drawings and some of 
the drawings were not actually in the circuit. Figure 3 is 
a picture of the RF and Modulator circuits. 

Figure 3: lkW PWM Transmitter Amplifier box. Shown are the output network on 
top, two boards of RF amplifiers and the modulator board on the right side. 

The transmitter has two RF amplifier boards (left and 
middle) and one modulator board (right side). The parts 
on the upper section are the output filter coils and capaci-
tors. The PWM filter and two output transformers are not 
shown in the picture. As I discussed earlier, the RF bridge 
amp is arranged into four FETs and, as you can see from 
the picture, the left and middle RF boards have eight 
transistors each, four on each side. This means there are 
two H-bridge amps in one board. Since there are two 
boards, the total is four H-bridge amps. Each RF board has 
one output transformer combined in one toroid and they 

are connected in series on their sec-
ondaries. There is another twist in 
the circuit because the positive side 
of the 185 Volt HVDC is actually 
grounded. Designers do this to 
avoid having to float from ground 
the heatsink of the FETs. You will 
also notice there are many diodes on 
the RF board. These are fast acting 
backswing diodes. Once a FET is 
turned off, the collapsing field from 
the transformers are safely chan-
neled to ground by these diodes. 

After identifying the H-bridge 
on the RF boards, I then checked 
the Gate to Source reading of the 
FETs using a DMM. Sure enough, 
three of them were bad. There was 
also one bad FET on the modulator 
board and two busted fuses. The 
fuses connect the HVDC to the 
Modulator FETs. I replaced them 
all and the transmitter was back on-

air again. I recommended to the owner that he install a 
static drain coil in the ATU and use some toroidal cores 
on the coax t& add more protection for the transmitter. 

Mastering the basics of switching amplifiers, coupled 
with experience in troubleshooting electronic circuits, are 
essential in repairing a Solid-state AM transmitter. This 
will help keep the equipment humming for a long time. 

John L Marcon, CBTE CBRE 8VSB Specialist, is the Chief 
Engineer for Victory Television Network (V77V) in Arkansas, with 
international experience in both Radio and Television Broadcast, and 
has an Electronics Teaching background. 

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, VVoodlanc, CA 95776 

1.• NiCOM 
HELPING YOU SEND CLEAR SIGNALS ;INCE 1997 

•- Wee. ' e 
••••••••••ntekitexe:Éeee---- ....-.-nj 

FM & TV TRANSMITTERS 

slill• a. • • • • 
. 

t c SS — 

STL SYSTEMS 

FM & TV ANTENNAS 

© 619.671.9500 NICOMUSA.COM os 
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THE FUTURE OF BROADCASTING IS 

All the features 
you want in the new line of 

transmitters from the company you can trust 

Call Be today to learn more about the many 

built-in featgres of the new XD White Line of Transmitters 

BEXT 888 239 8462 bextcorr 

,21  RF 6pecioltiec® 
Group 

The most trusted Nautel 
dealer for 35 years 
Contact your local RF Specialties office 
for more information 

rfspecialties.com 

nautei 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

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

Fine Used AM & FM Transmitters & New Equipment 

AM — 

FM 

Special 

1 kW 
5 kW 
5 kW 
6 kW 
12 kW 
50 kW 
50 kW 

2005 NauteIJ1000 
2015 GateAir DAX5 
2004 GateAir DAX5 
2016 Nautel XR6 
2001 Nautel XL12 
1999 Harris DX50 
2006 Harris 3DX50 

Please see our current listings on our website. 

55 W 2000 
3.5 kW 1985 
10.0 kW 2005 
20.0 kW 2005 
25.0 kW 2004 

Harris DIGITTm CD 
BE FM3.5A 
Harris Z10CD 
BE 20T 
Harris HT25CD 

Please see our current listings on our website. 

10.0 kW 
1 kW 

1995 CCA AM10000HF 
2018 Radio Partes 1000 

Used Misc. Equipmerr:: Exciters: 
Bird Modei 8932, 10kW Aie-Cooled RF Load Harris DIGIT m - New 30W Synthesized 

Please go to our website for updated listings. 

RetLning and testing available — call for quote! 

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

PO Box 26744, Elkins Park, PA 19027 
800-441-8454 • 215-938-7304 • Fax: 215-938-7361 

The NIGH EFFICIEICV 
IIROADBMID INTERIM 

IMF / 

(877) HEBA-4-US (781) 275-1147 
www.worldwideantennasystems.com 

WORLD WIDE 
ANTENNA SYSTEMS 
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Service Guide Radio Equipment Products and Services 

«Soft V I  COMMUNICATIONS/ Engineering Software! 
R.F. Communécabons Software 
and Fogeneenng ComultIng 

The Leader in Broadcast 

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

SAM Pro 2TM, 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"' 

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

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

Bay Country Broadcast EquipmEnt 
Buy • Sell • Trade 

Your #1 Source for Quality Used Radio Broadcast Equipment 

View our latest list of equipment on-line at: 
www.baycountry.com 

(Website Updated Daily) 
All equipment sold with a 15 day return guarantee. 

Turn Your Excess Gear 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 7 oday — sales@baycounty.com -or- Fax 443-596-0212 

elegme 

el3ay Country 
"*BROADCAST EQUIPMENT 

E-mail: sales@baycountry.com 

877-722-1031 (Toll Free) 443-596-0212 ( Fax) 
7117 Olivia Rd, Baltimore, MD 21220 

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.towermonitoncom • 336-667-7091 

innovative 
solutions 

KFLNGINEERS, 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 

ICE KRACKERS 
The Solution Since 1979 

NEED ICE DAMAGE PROTECTION 

FOR YOUR TOWER? 

With the higher levels of atmospheric moisture, we 

may have very high snow and ice levels this year. 

Be prepared with Ice Krackers®. 

Protect your tower site investment by protecting 

your anchor hardware and dampers with an 

inexpensive Ice Kracker. 

Ice Krackers are galvanized and supplied 

with all mounting hardware and can 

be installed within minutes. 

The average cost for 

equipping Ice Krackers at 
the tower is about $500. 

• 

Contact us for a quote: 

icekrackers@comcast.net 

icekrackers.com 800-747-8921 

AM-FM 
INTERfflt fe  Transmitters 

Pre-Owned — Tuned 
and Tested to Your Frequency 

www.Besco-Int.com 
Rob Malany — Owner 

321-960-4001 • sales@Besco-Int.com 

Doug Vernier 
Telecommunications Consultants 

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

I Upgrade and Due 

Diligence Analysis 

II Frequency Searches 

oft 

e Site Relocations 

4 Propagation Prediction 

with Custom Mapping 

4 Demographic Analysis 

e Directional Antenna 
Design 

Wc 1.14C V-Soft Softwarel 

www.v-soft.com consulting@v-soft.com 800-743-3684 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

J. 

(760) 438-4420 
LINK@SURCOM.COM 
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YOUR ULTIMATE 

SUPPLY & SERVICE SOLUTION 

Design & Integration Repairs & On-Site Service Calls 

LIGHTNER ELECTRONICS www.lightnerelectronics.com 
,s Toll Free 1-866-239-3888 Shop online www.broadcastaysales.com 

Simple. Easy. 
Your life and your processing should be that way. 

JI ( meyç,ewore, t-LC • .. 

1.."'.L'..«. 4 7'0 
INPui , IEVEL _ •. R  -1à; -;:e II .? +F. 

CPR LES/401; 
DRIVE 

L • 

HF P SEPsonIX 
FLI Broadcast 

Processor 

STEF: , 
• 

Si 1,,1u 

PHASE PEAK 
e OUT ID 

PILOT COMP.CLIP • 

INJ. LEVEL 

• 

Complete FM broadcast processor with NO DIGITAL LATENCY. 
• Simple, easy, and cost-effective audio processing solution. 

• Rapid and simple installation, setup, and operation. 

• Compressor out for audio streaming feed. 

• Optional frequency-agile PLL FM signal generator for in-house modulation monitoring. 

Even the price is easy: MSRP $1094.95 I $ 1249.95 with FM signal generator 

Designed and built in the USA by: 

SEPsoniX JT Comunicatios, LLC 
Ocala, FLm  USAn 

Simple, Easy Processing 352-236-0744 
www.sepsonix.com 
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Henry Engineering 
My title in this issue makes a strong statement: Radio 

Station Essentials. In truth, these products I'm reviewing 
today do not generate an RF signal and they don't store 
audio, or even process it, before it goes to the transmitter. 
So why did I choose this title? Because these "little boxes" 
solve some basic problems that radio stations everywhere 
have or will experience — and these products are afford-
able, even for the smallest of cash-strapped stations, so in 
my book that makes them rather "essential." 

Many, many years ago my family had a small station 
operating in Central Oregon. I might mention the studio 
was in our home. I had constructed a not-so-complicated 
automation system consisting of a step relay, two Revox 
Reel Machines, a cart carousel and a simple audio loss 
alarm, with the alert sound routed to the kitchen so my wife 
could run out to the studio and change the music reels. It's 
a wonder she didn't divorce me right then and there. 
Thankfully, we are still together some 45 years now. I 
really needed this device, but it didn't exist back then. My 
essential box # 1 is The Henry AUTOSWITCH. 

The AUTOSWITCH, like other Henry products, serves 
more than one purpose. With a built-in silence- sense and 
an alarm function, it 
can monitor your 
main audio source 
and when a drop-out 
happens, it will au-
tomatically switch to 
a back up source. In fact, if that back up source isn't 
running yet, the alarm triggers a relay closure to start that 
source. Way back when, my wife would have really appre-
ciated that feature. 

For many years, broadcasters have used simple ana-
log audio. Somewhere, someone decided that analog 
audio was not good enough anymore and we needed to 
convert broadcast operations to digital audio. "They" 
argued that by using a digital STL, we can now send 
multiple signals through one path creating less band-
width. This may be more cost effective for corporate 
owned multi-station sites, but for stations still hiring live 
talent it created a new problem with digital delay in the 
headphones. The Autoswitch solves the headphone de-
lay problem by automatically switching the DJ's head-

phones from Air (has delay) to "direct console" (no 

delay) audio when the mic is on. Just connect it to the Mic 
Tally logic on the board and it'll switch whenever the 
announcer is live. Nice! 

Most of us know of a station that could benefit from 
having one of these little boxes. Recently, I was talking 
with my good friend Bob Anthony Fogel, owner of KOOL 
107.1 in Spokane, WA. He was relating problems using the 
Internet as his STL. I mentioned to him that having a back-
up computer at the transmitter site and an Autoswitch 
might be a solution to the audio drop out. Another friend 
operates ICKHP-LP in Oroville, CA. (Reference previous 
article: All They Wanted Was A Studio, Radio-Guide Jan-
Feb 2020.) That new studio was connected to the transmit-
ter site by BARIX boxes, which works great while the 
Internet stays connected, but since the devastating fire that 
destroyed the town of Paradise, PG & E instituted frequent 
planned power blackouts which affects the studio loca-
tion, while the transmitter can run on a back-up generator. 
This station really needs a HENRY Autoswitch. 

Before I talk about the next essential box, I want you to 
meet the man behind Henry Engineering, Hank Landsberg. 
Hank is a new friend and 
kindred spirit who, like most 
of us, fell in love with ra-
dio. 

I've referenced before, 
my 100 mw Knight Kit AM 
Broadcaster. Well, at age 
12, Hank had one too — in 
fact, he told me he still has 
it, and it still works. Hank 
became a HAM at age 13 
and radio equipment became his focus. After taking the 
Broadcast Controls course at Pasadena College, Hank 
discovered that he could actually get paid for "playing with 
cool broadcast equipment." His radio career really started 
at KMAX and there is a fun story about this very strange 
station at www.henryeng.com/lcmax. He became the Di-

rector of Engineering at Drake-Chenault in 1974 and he 
started Henry Engineering in 1982. The first Henry prod-
uct was a series of "up-
grade modules" for 
Collins/Autogram au-
dio consoles. Then the 
Matchbox came along 
in 1983. It adjusted for 
audio level variations 
as it matched unbal-
anced audio to bal-
anced audio and vice-versa. To date, around 75,000 Match-
boxes have been sold, and about 120,000 total products 
have sold since 1982. 

Broadcast Furniture 

866-481-6696 f wvAveraharn-studios.corte 
www.isupportrodio.com 

Back in the 70's I was a part-time jock at 50,000 Watt 
KPNW AM in Eugene, Oregon. I recall that the control 
room had a nice, ten channel Autogram console — it may 
have been one of the consoles destined to be upgraded with 
Henry Modules. One thing's for sure, it had plenty of 
inputs for verything. (The console photo is one I found 
on-line and not from KPNW.) With more and more sta-
tions eliminating live talent, studios with nice, large ten 
pot boardn, with multiple switchable inputs, have 
downsized. Many stations now are using much smaller 
consoles and with just a couple of computers and a few 
other audio 
very easily. 
STEREOS 
see that the 
inputs to an 
ing channe. For 
most of us, j t get-
ting a good cuality 
audio switch r at a 
reasonable price 
would be en ugh. 
What I'm going to 
reveal next may 
seem to be magic — 
at least I thought it 
sounded like magic. 

It's not o14/ious ooking at it, but the unit's function 
can be reversed by feeding audio into the output! This 
gives you a selectable audio router sending audio to one of 
three directions. Who knew? 

Well, it is ii1 the brochure, but honestly how many of us 
really read the aperwork? The features of this "essential" 
box don't stop ith that. Upon applying power to the unit, 
it automaticall comes from the factory set to choose input 

number one. This could be very useful after a power 
outage. Use one with your automation system to select 
audio channels through the remote control connections. 
You can use a momentary or maintained contact closure, 
open collector, TTL/CMOS logic or DC switching from 5 
to 24 Volts to change sources. Finally, I'll mention that 
"Tally Outputs" can be connected, giving you a light cue 
as to which channel is selected. Indeed, it is a most 
essential box. 

Hank Landsbrg has a new product that you should see 
at the Henry web ite. It is a fail safe UPS power switcher 
called BackUPS. ee it and more at https://henryeng.com/ 
backups/ 

hoices, the inputs can become "maxed out" 
is brings us to my next "essential box," the 

ITCH II. At first glance you can obviously 
tereoswitch will allow you to add three more 
mix-

Ron Erickson is a voice talent, engineer, consultant 
and writer. Contact him at 541-460-0249 or at 
ronerickson@gmx.com 

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 

• IntermodulOon Studies 
• Radiation Hazard Evaluation and Measurements 

AM Directional Arrav, Design, Tuning and Proof using Method of Moments 

Fax (651)784-7541 E-mail: infoPowleng.com "Member AFCCE" 
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FINAL STAgE 
RADIO ROUNDUP 
The Radio Guide Event Register 

Email your dates and info to: radio@rconnect.com 

NAB Radio Show CANCELLED 
September 13-16, 2020 
Omni Nashville — Nashville, Tennessee 
www.radioshowweb.com 

WBA Broadcasters Clinic CANCELLED 
October 13-15, 2020 
Madison Marriot West — Madison, Wisconsin 
wwwW-broadcasters.org/events/broacicasters-clinic-2/ 

Midwest Broadcast & Technology Conf CANCELLED 
November 17. 2020 
Columbus Convention Center — Columbus, Ohio 
mbmtc.oab.org 

2020 Nebraska Broadcasters Assn. Convention 
CANCELLEL, 

2020 Ohio Broadcast & Technology Conference 
CANCELLED 

NAB Show 2021 
April 10-14, 2021 
Las Vegas, Nevada 
www.nabshow.com 

NAB Radio Show 2021 — New Orleans, Louisiana 
September 21-24, 202 -i 
www.radioshowweb.con 

 _) 
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Altronic - 32 
Angry Audio - 31 
Arrakis - 17 
Bay Country - 44 
Besco - 44 
BEXT - 43 
Broadcast Devces - 3 
Broadcasters General Store - 35 
Broadcast Software Intl. - 19 
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CircuitWerkes - 25 
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PHASE TEK INC. 
Custom Phasing Systems 

Phasetek, Inc. is dedicated to prov:de 

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 

rl 1_ 1 — 
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Accurately generate time code with ESE's Maser Clock via the 12-channel GPS 
receiver and outpu: multiple types of Time Code, SMPTE-LTC/EBU, ESE, IRIG-B, 
ASCII (RS-232 & USB), 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 con-ipatible 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 synchronization needs. +1-310-322-2136 

www.ese-web.com 

Website 

www.altronic.com 
www.angryaudio.com 
www.arrakis-systems.com 
www.baycountry.com 
www.besco-int.com 
www.bext corn 
www.broadcast-devices.com 
www.bgs.cc 
www.bsiusa.com 
www.broadcasttools.com 
www.circuitwerkes.com 
www.coaxial.com 
www.davicom.com 
www.devabroadcast.com 
www.dhsatellite.com 
www.enco.com 
www.enco.c,om 
www.ese-web.com 
www.towermonitorcom 
www.gatesair.com 
www.graham-studios.cm 
www.henryeng.com 
www.inovon.com 
www.kintronic.com 
www.lawo.com 
www.liettnerelectroniŒ.com 
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Logitek - 27 
Mega Industries/MCI - 41 
Nautel - 5 
Nicom - 42 
Owl Engineering - 46 
Paravel - 37 
Phasetek - 47 
PTEK - 24 
ProAudio.com - 48 
Propagation Systems ( PSI) - 28 
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Stackley Devices - 47 
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Surcom - 44 
Telos Axia - 9 
Telos Omnia - 33 
Tieline - 7 
Titus Labs - 36 
Transcom - 43 
V-Soft Communications - 44 
Worldwide Antenna Systems - 43 

Website 

www.logitekaudio.com 
www.mcibroadcast.com 
www.nautel.com 
www.nicomusa.com 
www.owleng.com 
www.paravelsystems.com 
www.phasetekinc.com 
www.ptekpower.com 
www.proaudio.com 
www.psibroadcast.com 
www.rfengineers.com 
www.rfspecialties.ccm 
www.scmsinc.com 
www.sepsonix.com 
www.shively.com 
www.smartsbroadcast.com 
www.stackleydevices.com 
www.studioitems.com 
WWW.SUrCOM.COM 

www.telosalliance.com 
www.telosalliance.com 
www.tieline.com 
www.tituslabs.com 
www.fmamtv.com 
www.v-soft.com 
www.worldwideantennasystems.com 

Remote Reboot of AC Powered Devices 

Stackley 
Devices 
LLC 

(609) 
647 
9677 

RemOutlet 
Reboot 
Mini 
$179 

Adjustable 
Power 

OFF Time 

www.RemOutlete.com 

Plug a Play Silence Detection 

.01 aft 31. JR 41. 

Audio Sentinel® 4»Web 
The Audio Sertinel 4 » Web is a web-enabled four channel stereo/eight channel mono 
silence monitor capable of alarm notification via email (Gmail), SNMP, and open collector 
outputs. All four stereo inputs feature pluggable screw terminal-blocks and RJ45 audio jacks 
wired in paralkl for ease of installation. Each stereo input can be configured for out of phase 
monitoring and the inputs may also be configured to act as two separate mono channels. 

Broadcast Tools is a Veteran Owned Bulness 
Designed. Assembled and Supported 

in WA State, USA 
www broadcasttools.com 

BROADCAST* 

tools 
PROBLEM SOLVED 
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SHURE 

SONG + SPEECH 

UNBEATABLE 
CLARIY 8( FLEXIBILI T T Y. 

eeeh 

LARGEST AUDIENCES 

Axient® Digital Wireless Systems 

Engineered for performances commanding the highest degree of 
attention: complex setups, high channel counts, and constrained 

spectrum for major events and tours. 

414-

BROADCAST + PODCAST 

SM7B Vocal Mic 

Popular radio and TV mic featuring excellent 
shielding against electromagnetic hum. 

Tuvin:PlexTm 
Subminiature 
Lavaliers 

Stands up to the 
toughest conditions to 
make every word a 
clear statement of 
quality. 

New! TwinPlex" TH53 
Subminiature Headset 




