
oe. 
www.radio-guide.com ste le° 

ta\ 
'0‘4I 

FM Composite Over IP: Omnia MF'X Node 
Brings Joy to a Boston Pubic Radio Network 

January-February 2020 — Vol. 28, No. 1 

OTnta" = -111' 9111111111011 tomemoiso. 
IG Dashboard 

O System Setup 

• pMPX Setup 

• GPIO Setup 

a User Profile 

G. Logout 

Dashboard• pleP{ Encoder 

Waveform 

O Unit status 

Gerberal 

Uptime 0c100:0824 

Temperattre 49.rc 

CPU load eo.7% 

Firmware ver. 13.17 

PlErl 

MErti 

MPS 

Network SYstem 

192.168.1.2! Type Encoder 

192.168.1.111 Codec pMPX @ 448 kbps 

Codec version ver. 2.1.5 

Codec CPU load 32.3% 

GPO .GPI 

1 2 3 4 5 1 2 3 4 5 

li 

1M le,Pia 113/Wal 

01.4 ON 111120.21 

OlVd 

3OVISOd S' n 
OIS 1L1Sbd 

111. 111 . 11.111.11.11 111i 1.1. 11.4 11110111.10h II In 

t1.-601, 6 YO sAnN NVA 

Lnft X08 Od 
OAS °NUM AlVd0Odd SOdHVOld 14)1 

SadVHOld ' J)'1 
Sd Z99 

E t6 OCIV dOd 

RACK OW UP Cb JUNO VOW 
BROADCAST 

The INOmini RackPack www.inovonicsbroadtastcorn 
salesenovonicsbroadcast.com 

831-458-0552 AM I FM I HD I RDS ' INTERNET RADIO 

Designed by you. Customized for you. Reduced cost to you. 



SPORTS POD HEADPHONE MIX 

bLOCAL 

/re* RETURN 

MIC COUGH I  TALK L C R L C R 

ON BACK Eli E 

LOCAL 

RETURN 

?Aso 

REMOTE 

FT] 
LINK I/O 

MIC OUT• MIC IN 

e 

LOC . • 

..eabbs. 

EXT GAIN 
MIC •See manual to select 

Mic or Line output level. PN 6200 

TALKBACK• 

•  PHONES 

H E NRY TALENT POD HEADPHONE MIX • • 

ENGINEERING 

MIC ON 

ii 
COUGH 

LOCAL RETUR. 

LCR 

Fil 

Fr- I 

LCR 

12 
VAC 

LOC/L RTN/R 
LINK I/O 

MIC PRE n  
OUT \ 

E l] MODE LOC GAIN 

le 

MIC OUT MIC IN 

See bottom label for switch functions PN 5900 

DON'T YOU WISH DRAFT PICKS 
WERE THIS EASY TO CHOOSE? 

If you're calling the game, Henry's got the winning solution for complete control from the announcer's chair! 

Use Talent Pod to give your announcer personal control of his mic and headphones. Or choose the new 

Sports Pod to add Duplex Intercom and Remote Mic Control. Mix-and-match 'em to pitch the perfect game! 

WE BUILD SOLUTIONS. DIGITAL SOLUTIONS. ANALOG SOLUTIONS. FUNCTIONAL. RELIABLE. AFFORDABLE. 

HENRY 

ENGINEERING 

111fflIMIBINIIINIMMIIIMK, 

Visit www.henryeng.com for all of Henry's solutions! 

Henry Engineering • NEW Phone:562.493.3589 • email: Info@henryeng.com 

it .• 



A Winning Combination for RF Site Peace of Mind... 

The SWP-300 SNMP Remote Control System 

€0`? F F Fi F8 \DI e  Li Li Ill In r e lier elrellen 

 1111 

Standard Features include: 

Built in Motorized RF Switch Controller for up to two RF Switches— No separate RF Switch Controller needed! 

Direct Interface to all BD! DPS-100D Series RF Power Meter and Accessories Including Line Pressure and Temp Sensors! 

Standard 16 Control Outputs, 8 Status Inputs, 4 Analog Inputs - Expandable 24 I/O Panel Available 

SNMP Agent with BD! Stack Graphical User Interface or can work with any SNMP Host Device or Software 

Front Panel Display of DPS-1000 Power Meters and Motorized Switch Position. 

Integrated Silence Sensor Audio Switching Solutions from the 

ATB/GPM/DAB Family of Audio Switchers Now with SNMP 

• .bdi I Broadcasl Devices Inc 

• 

FI FS F; 'F6 F3/F7 F4166 

[ 1 

Add an Audio Toolbox Series Audio Switcher with Integrated Silence Senscr and you have complete walkaway protection 

for Your RF Site. Models include Switcher/DA, Cross Point or Dual Path designs for every application. Units support L/R 

analog, AES3 and composite Base Band FM Stereo. Over 30 different models to choose from: 

ATB-300 Audio Switcher/DA - GPM-300 True Cross point Audio Router DAB-300 Dual Path Audio Switcher for IBOC 

FM Stereo Base Band Solutions—Manage 

Composite Audio with Ease ... 

1111111111M:. • 1111 bdI 

CDS-302 Composite Audio Switcher/DA with Integrated Silence Selsor 

bd i 

CMP-300 Composite Audio Mixer/DA 

General Purpose Audio Switching Solutions For Both 

Analog and AES3 Audio Applications 

• 

• 

AES-402 Digital Audio Switcher/DA with Integrated Silence Sensor 

• 

• 
F6*  be fnestar Cerra Sil S.erer 

• 

8/16 Audio Switcher Switches up to 16 pairs passively! 

Tel. (914) 737-5032 www.broadcast-devices.com Lbdi 



Radio 
Guide 
Cover Story  6 

Omnia MPX Node Brings Joy to a Boston Public Radio Network 

Studio Site   

In This Issue 
Contents Critical Content for Radio 

January- February 2020 

Shop Talk  34 

Misc. Tech- Tips and Thoughts 

Small Market Guide 38 

An Interfering Situation 

8 Links and Lines  40 

Pods and Ends - Changing Broadcast & On-demand Audio 

Chief Engineer   10 

Transmitter Surprises 

FCC Focus   12 

Important Broadcaster Reminder: You Have a Tower! 

Practical Tech   14 

Connections 

Maintenance Guide  16 

Weak Spots in Reliable Equipment 

Radio Report 18 
Life After Station Ownership 

Tower Topics  20 

Tower Light Monitoring 

Station Stories   22 
Changes 

IT Guide 26 

Linux for the Uninitiated - Breathing New Life Into Old CPUs 

Engineering Perspective   30 

Influence of Adages 

Nitrogen vs Dry Air 

Tech Tips  42 

Quick RF Plumbing Solution 

Service Guide 44 & 45 

Radio Equipment, Products. and Services 

Station Stories   46 

All They Wanted Was A Studio 

Final Stage 47 
Convention, and Event Register — Advertiser Information 

Radio Guide 
Volume 28 — Issue 1 

Radio Guide Website: www.radio-guide.com 
Classified Ads: www.radio-classifieds.com 

PO Box 20975, Sedona, AZ 86341 
Phone: 928-284-3700 • Fax: 866-728-5764 

Ray Topp (publisher & editor) — radio@rconnect.com 
Radio Guide, ISSN 1061-7027, is published bi-monthly, six times a year, by Media Magazines Inc.. 
PO Box 20975, Sedona, AZ 86341. Radio Guide is copyright 2020. Media Magazines Inc.. and may 
not be copied, reproduced, or stored in any format. without the written permission of the publisher. 

Cover Story — by Grady Moates (page 6) 

Omnia MPX Node Brings Joy to a Boston Public Radio 
Network: " With careful advance planning, the installation 01 
the initial system for two sites took less than five hours, 
including travel time between the sites. Years ago, after several 
episodes of limited campus access, I moved the network distri-
bution point frcim campus to the Boston transmitter site, 
allowing the station to continue to operate on an emergency 
basis from anywhere. This came in handy for these tests, 
because I have 5 
Towerstream, fe 
connection goes 

Chief Enginee 

Transmitter 
Continental Ted 

breaker tripping 
caused by a bad 
of balanced Eim 
adjustment was 
control was prob 
the motor worked!" 

FCC Focus — by Gregg Skall (page 12) 

Reminder: You Have a Tower! "This January, the FCC 
sent the sharp reminder to broadcasters that, as licensees, 
they must never forget their first and foremost method of 
communication, the broadcast tower. An antenna structure 
can pose a hazard to air traffic, and without daily monitoring, 
it can become a danger to safety of life. Daily monitoring is 
a potential life-saving measure, critical to public safety." 

egabits-Per-Second of Internet Service from 
from their rack only eight feetftom mine. My 
iglu into their system with no radio at all!" 

— by Scott Schmeling (page 10) 

surprises: "Ted had been in contact with 
Support earlier. They told him the plate 
(when plates turned off) was probably 
I on the A8 board. He also had afresh pair 
c 4CX250Bs for the drivers. Auto power 
ice and smooth, so the choppy manual 
bly a bad R43 motorized pot — but we knew 

WALL 
NTP Clock & Notification System 

• Display Styles with Analog and 
Digital Clocks, Multiple Time Zones, 
Notifications & Alerts 

• Built-in NTP Client & Server 

• Widgets for On Air Light, Segment 
Counters, Status Notifications, 
Livewire Audio Meters and More 

• Customize with Your Logos 

• Supports Livewire, VVheatNet & 
Ethernet GPIO Interfaces 

www.paravelsystems.com 

(1377) 44-PARAVEL 

(1377) 447-27213 

Sikmce Alarm 

GiÀ‘è ter Ahutn 

Front Doorbell 

'11111.11111111111111111.16 
EAS Weekly Test 

ITransmitter roof Open 

Transmitter hterAC Alarm Automation Server Four 

Internet Fault 

Power Failure 

Fire Alarm 

Sprinkler Alarm 

^.n.telkr Al;I•rn 

Hotline Phone 

Silence Afarrn Os : 55 • 31 

ei =Pie 
systems 

PAGE 4 Radio Guide • January-February 2020 



UPGRADE 
to a Nautel 

SOLIb 
STATE 

and we'll BUY BACK your 

LAST TUBE 
Get up to $110,0001e for your last tube 
Your aging tube trarsmitter ; s likely getting more expensive and difficult to maintain. It's 
time to switch to a reliable, solia-state Nautel transmitter. Simple, easy to maintain and 
low cost-of-ownership. Financing available. 

Learn more at nautel.cornitube 

Orders must be placed by end of NAB, April 22, 202G. 
• Offer must be used to replace a mair on-air tube transmitter and satisfactory proof provided. 
• Cannot be combined with other offers. 
• Buy back credit of up to a maximum of 75% of the new NaLtel transmitter purchase price. 
• U.S & Canada only. nautel 



Cover Stot 
FM Composite Over IP: Omnia MPX Node 

Brings Joy to a Boston Public Radio Network 
by Grady Moates, Owner, LOUD & Clean Broadcast Science — grady@loudandclean.com 

I am celebrating three-score years in radio broadcast 
engineering this year. Starting with a Knight-Kit Radio Broad-
caster Amplifier at 12 years old, and after three years of 
operating a pirate station in my bedroom, I got my first 
commercial station job at 15. In these six decades of fun and 
excitement, I've worked with all kinds of gear and have 
become an avowed early adopter. This article describes my 
latest foray into the realm of solving unusual problems with 
new technology. 

WUMB-FM is a state owned and operated public station 
and was the last, new, full-service FM station licensed by the 
FCC to Boston back in 1981. However, it is a "minimum 
facility" shoe-horned into an already full # 10 market. After 
three upgrade moves it now operates with maximized facilities 
at 166 Watts ERP from 500 feet above average terrain. In order 
to protect the service area of this small signal, the founding 
station manager aggressively pursued co-channel licenses in 
nearby cities and towns, and today the WUMB Public Radio 
Network includes two, three-station, Single Frequency Net-
works among its eight FM sites. As you might imagine, in the 
overlap areas between the sites in the SFNs, there is significant 
self-interference and time alignment is of critical importance. 

WUMB-FM Public Radio Network 60 dBu Contours 
The Te/os Alliance Omnia MPX Node system is now 

installed for the three 91.9 sites. More sites will be upgraded 
using liMPX in the near future. 

Over the years, I've tried numerous ways to mitigate this 
challenging problem, but have always dreamed of the ability 
to deliver the exact same composite baseband signal directly 
to the FM exciter modulators and to have fine incremental 
control over timing. Today, Telos Alliance's Omnia MPX 
Node provides these capabilities, and the new technology 
makes it easy. 

With careful advance planning, the installation of the 
initial system for two sites took less than five hours, including 
travel time between the sites. Years ago, after several episodes 
of limited campus access, I moved the network distribution 
point from campus to the Boston transmitter site, allowing the 
station to continue to operate on an emergency basis from 
anywhere. This came in handy for these tests, because I have 
5 Megabits-Per-Second of Internet Service from Towerstream, 
fed from their rack only eight feet from mine. My connection 
goes right into their system with no radio at all! 
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One of the announced features of the MPX Node is its 
"processor agnostic" design. Because of the need to operate 
eight stations with identical sound signatures on a state-
owned, public-radio budget, I had standardized on the inex-
pensive, yet surprisingly clean and competitive Inovonics 
David IV processor at all of our sites. For the first test, I left 
the entire legacy STL/processing system in place at the 
Falmouth site and put the new pMPX system up in parallel, 
fed from the second output of the David IV audio processor. 
Once the modulation levels from the two STLs were matched, 
switching between the two was not noticeable. 

A/B/X listening tests were interesting: semi-technical 
listeners actually preferred the sound of the µMPX SIL, 
commenting that the low end seemed tighter and the upper 
midrange seemed to have more definition. This makes sense 
when one realizes that the legacy SIL system operates with 
E2 HE-AAC at 64 kb/s on the discrete left and right audio 
channels; while the µMPX system is operating for this test at 
a bit rate of 570 kbs. Station management noticed the im-
provement in sound quality within a day of installation. 

You'll notice, on the front cover GUI image, that the 
composite baseband spectrum shows the 57 kHz RBDS 
subcarrier at the right-hand end of the display. Another 
benefit of the MPX Node approach is simplified, centralized 
RBDS distribution. It is no longer necessary for us to main-
tain a separate data path to each site, or maintain RBDS 
encoders at each site. MPX Node does that job for us, too. 

This "Dashboard" screen, easily accessed using a tablet 
or smartphone, reveals a number of other very interesting 
things. The MPX Node offers five OPIO inputs and five 
OPIO outputs, all programmable as the user desires. In this 
unit, GPO # 1 is seen to be "ON." This unit is programmed to 
close that contact when valid composite audio is being 
decoded and delivered on the output BNC connector. Should 
there be a failure of any kind, this contact will open, allowing 
an external device, such as a composite audio relay, to revert 
to a backup system. The Statistics screen shows zero errors in 
the last 1024 data packets received, and the Transport Status 
screen reports how long the unit has been connected and 
receiving audio. I've found the composite waveform window 
very educational, as it appears to allow the user to see how 
well the clipped waveform has been delivered through the 
system when a low-frequency, high-amplitude event occurs. 
I have not yet observed the output waveform on an oscillo-
scope, but the lack of pre- or post-peak overshoots and the 
lack of tilt on this screen is impressive. 

Another challenge at WUMB has been attempting to pro-
vide a consistent listening experience for our audience with 
eight similar-but-not-identical air chains. Omnia also provided 
me with a new solution to this problem when they integrated a 
pMPX encoder directly into their venerable Omnia.9 audio 
processor. When I added the third station to the µMPX setup, 
it made sense to try this out. Once again, installation was simple, 
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there were no "gotchas," and the third site was integrated into 
the system in about four hours (including travel).. Time align-
ment of the system was very easy, because the Omnia.9 has 
several adjustable delay buffers, including three that affect only 
the analog composite outputs. We measured the Internet latency 
using ping tests and chose an analog composite delay of 4.04 
seconds in the Omnia .9, set stream delay buffers in the decoders 
for 4.000 seconds and went for a ride. There was no "echo" 
effect at all in the overlap areas, and as we drove through the 
entire four-mile interference zone in the Natick/Framingham 
area on the Mass Pike, every word spoken by the announcer or 
in recorded underwriting announcements was clearly under-
standable. I am still amazed at how easy it was to achieve this 
level of performance without sitting in the overlap zone for an 
hour with a laptop on a wireless hotspot manually trimming the 
delay by ear. 

I hasten to add that the WUMB Network's array of fully-
spaced, full-service facilities is not at all like an on-frequency 
booster within a station's city-grade coverage area. There are 
state-of-the-art technologies available from other broadcast 

equipment manufacturers that very elegantly address the 
different challenges of on-frequency booster service. But in 
our case, the signals of the stations in the overlap areas are 
below 50 dBu, and an attempt to synchronize the RF carrier 
and modulation envelope is, in my opinion, pointless. The 
signal from each transmitter is experiencing regular, severe 
dropouts in these overlap areas, and frequently, when one 
signal is missing, the other signal is present. It has been my 
experience that using the FM radio's "capture effect" to deal 
with this is a better approach. As a listener drives through the 
overlap area, our properly time-aligned µMPX system pro-
vides a listening experience very much like multipath drop-
outs from a single site in the extreme fringe area, except that 
the radio now has tivo different signals to which it can lock, 
so it actually plays 

Speaking of "e 
try out the famous-but-not-cheap Omnia.9 sound on WUMB's 
Adult Alternative music format. Comprising Folk, Blues, 
and crossover music that hasn't been through the mill of 
pop-music-CD overprocessing, the WUMB source material 
gives the 9 a great playground to show off its sonic capabili-
ties. Omnia's recently introduced "embedded pilot" tech-
nology is in this processor, and the technique has also been 
applied to the internally generated RBDS carriers, so the 
three WUMB sites fed with MPX Nodes are a dB louder 
than before, with less-aggressive peak processing. The 
station has never sounded better. 

Because the MPX Node device is a gender-neutral de-
sign-field-configura 
without the need to 
spare nodes is negli 

Station manage 
system now. Active 
when they are unhappy have taken the time to tell us how 
much better our signal sounds in their suburban towns. 
Omnia's MPX Node is truly a winner. We've now had 
multiple MPX Nodes running solidly for 5 months and 
counting. As time and budgets permit, we plan to expand the 
system to the rest of tie WUMB network, further leveraging 
the processing pow r of the Omnia.9 and transporting a 
"carbon copy" MPX ignal to all eight FM transmitters. Our 
legacy systems will lay in place as backup. - Rade Guide 

audio more of the time! 
r," I'm very pleased to finally be able to 

le to be either an encoder or a decoder 
load new firmware-our investment in 
ible. 
tent wrote the checks and we own the 
listeners who never hesitate telling us 
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Chit Engineer 

Transmitter Surprises 
by Scott Schmeling 

If ! may paraphrase Forest Gump: "Transmitters can 
be like a box ofchocolates —you never know what you're 
going to get." 

Great Old Box 
A While back, I was asked to help a company that 

had purchased a small group of stations, and was in the 
transfer process. One of the transmitters was a Conti-
nental 816-3 (there was no R on the name plate). 
Judging by the grey, rather than tan paint, it's probably 
fair to presume this was a model from early in the 
Collins-to-Continental transition. That being said, the 
transmitter design is rock solid, as evidenced by the fact 
there are so many in use today around the world! 

From the Top 
Ted Mahn, an engineer and one of the partners, re-

ported the initial symptom that started all of this was that 
the main PA breaker would trip and then show a PA screen 
overload. Resetting the breaker would restore the trans-
mitter to air. The staff dropped the power to 80 percent, 
which kept it on until someone could look at it. When Ted 
arrived he found the screen current to be running at nearly 
600 mA (too high) at about 90% power. Ted's first step 
was to retune the final. In doing this, he found the tuning 
control was sluggish or stuck. It didn't even seem to be 
moving. However, the loading control allowed him to 
bring the power up by 3 kW and get the screen current 
down. He thought, perhaps, that fixed it. Then came 
Friday afternoon when he and John Daniels (another one 
of the partners) were standing and visitng in front of it, 
when they heard a high voltage crack, and saw a flash of 
light which seemed to come from the PA cavity. John 
jumped at the sound, but I think we've all been there — and 
done that! It was still making the licensed 18,500 Watts, 
but it didn't seem very stable. 

More Problems Found 
We found the drivers were no longer balanced and the 

manual power control was choppy. In fact, if we tapped 
the front panel, the forward power would fluctuate. Ted 
had also found the PA Plate breaker would trip when the 
plates were turned off or when control was switched from 
Local to Remote. And, we found that the Plate Voltage 
dropped very slowly when plates were turned off. 

Ted had been in contact with Continental Tech 
Support earlier. They told him the plate breaker trip-
ping (when plates turned off) was probably caused by a 
bad C 1 on the A8 board. He also had a fresh pair of 
balanced Eimac 4CX250Bs for the drivers. Auto power 
adjustment was nice and smooth, so the choppy manual 
control was probably a bad R43 motorized pot — but we 
knew the motor worked! 

The slow high voltage drop was most likely an open 
high voltage supply bleeder resistor. Granted, leaving it 
wouldn't have any effect of the normal operation of the 
transmitter, but as a safety factor we decided we should 
check into that, too. But, the first order of business — 
PIZZA! (Engineers do not run on caffeine alone.) While 
eating, we discussed our plan of attack for the night. 

Working the Plan 
At our prescribed time, we shut the transmitter 

down, opened it up and went to work. The first thing 
we found was lots of dust, but that's not all that 
unusual. We could see R7, one of the bleeder resistors, 
was discolored near the top. Most likely that was our 
bleeder problem. No real surprises yet. 

A look inside the PA — not a pretty sight. 

Inside the PA cavity was a different story. We found 
the plate blocker clamped at the very top of the tube 
instead of just above the air guide as prescribed by 
Continental. There were signs of over heating and 
arching on the blocker and the bottom stainless steel 
clamp and on the PA tube. 

The bottom of R75, on the left side of the cavity, was 
literally burned up and melted. R75, along with a metal 
strap (L14), form a suppressor that dampens third har-
monic resonances. We didn't have a spectrum analyzer, 
so we couldn't verify any harmonic radiations. 

Given the cavity "surprises," we reassessed our 
work plan. It was Friday night and we didn't want to 
start any repair that might keep us off the air on Satur-
day. After a bit of discussion, we decided not to touch 
anything in the cavity until we had parts in hand. 

We started to make a parts order list. If we could get 
the parts next day, we could work on the cavity repairs 
that night. Ted called Richard, the Continental tech on 
call, and he verified the parts were in stock, then drove 
to the plant and boxed up the parts — shipping for 
Saturday delivery. 

Meanwhile, we went to work. First we removed as 
much of the dust as possible with a duster and vacuum. 
One area that's usually ignored is the honeycomb piece 
that passes the air from the blower into the IPA and PA 
areas. Ours didn't have a serious buildup, but it was 
surprising how much dust we were able to get out of it 
by tapping it on the floor. 

Remember that one of the original symptoms was 
the plate breaker tripping when the plates were turned 
off. Tech support had told us that it was most likely 
caused by Cl on the Power Control Regulator card. We 
had one on hand, so we replaced it. 

Next, we replaced both driver tubes and set the static 
bias level. But we found that, for some reason, as we were 
adjusting, the tubes seemed to "take off" and cathode 
current would jump up. We decided to put the original 
drivers back in and set the bias a little low — after all, we 
were coming back again tomorrow night. 

As we were driving away, Ted heard a hi-pitched tone 
between songs. He went back and found that adjusting 
the driver plate tuning took care of that. 

Another Saturday Night of Work 
On Saturday, I arrived on site at 7:00 p.m. that 

evening. Ted already had the burned R75 out of the 
cavity and was cleaning the top mounting clamp (half of 
the bottom clamp had literally fallen apart because of 
overheating). We planned to move the top clamp to the 
bottom. 

We were able to use the damaged clamp at the top, 
since all it had to do was hold the top of the resistor in 
place. Using a drill with a wire brush, I carefully 
cleaned the bottom contact area of the plate blocker. 
Meanwhile, Ted used a wire brush to buff the high 
voltage contact area of the tube. 

Blowing Off Some Dust 
We had located an air compressor that we used to 

blow out even more dust. There was also a lot of "black 
stuff" (we called it caramelized dust) coating areas of 
the driver and PA. We were able to peel off a lot of that 
with the compressed air. We did find one good thing — 
the motor that drives the paddle of PA tune capacitor 
was only stuck. With a little "exercising," we were able 
to get it to move smoothly and consistently. 

Ted was able to replace the bleeder resistors fairly 
easily. I pulled the Card Cage Assembly (A20) out 
enough to gain access to the motorized pot R43 (5K, 
10-turn). This is the pot that controls the manual power 
setting. It's located behind the Local/Remote switch 
on the right end of the A20 assembly. 

At this point, we had done all we were going to do. We 
gave it a quick once-over, to be sure everything was tight 
and in place, closed up the doors, and put the panels back 
on and got ready to check our work. 

Gentlemen — Fire Up the Box and Hope 
This is the best part of the story. After the half-hour 

warm-up, Ted pushed the Plates ON button and we 
watched the transmitter output power raise to something 
over 100 percent. We brought it down to normal and went 
through the tuning adjustments. Manual power control 
was nice and smooth, and tapping on the front panel had 
no effect. And when we turned plates off, the breaker held 
and the voltage dropped like it should. We now made full 
licensed power with plenty of headroom. And the trans-
mitter seemed nice and stable. It was a very successful 
two nights' work! 

Scott's LED fix for the push button switches. 

One more thifig I'd like to add. The push button 
switches use eith a #327 or #387, 28 Volt lamp. I have 
found an LED replacement that works beautifully. The 
Dialight 585 serie is a non-polarized lamp. 

Scott Schmelin is the Chief Engineer for Minnesota 
Valley Broadcasti g He can be reached via email at 
scottschmeling@radiomanliato.com 
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Powerful Features at a Low Price 

Our latest console, mixIT, is now available and it's packed with features you don't normally see at 
this price point. mixIT's compact form factor gives you 12 faders in a desktop enclosure with two 
touchscreens for metering, source selection, routing, and scene selects for custom console layouts. 
Input metering is provided for every fader, and the console has 12 auto-configuring mix-minus 

busses. 

mixIT is powered by the included JET67 multi-format audio engine, which offers the versatility of 
AES67, LiveWireTM, Logitek's JetNet and optional Dante® networking along with a complement of 
mic inputs with phantom power, analog I/O and digital I/O. EQ and dynamics are available at every 
fader; router setup and source labeling are managed via an easy-to-use Web interface. All of this is 

achieved in only one rack unit of space. 

You can order your new mixIT console today for only $5800. 

Logitekaudio.com • 800.231.5870 Networked Audio Consoles 



FCC Focus 
Important Broadcaster Reminder: 

You Have a Tower! 
By Gregg P. Skall, Womble Bond Dickinson (US) LLP 

With the emphasis many broadcasters, particularly 

large corporate mega-corporate broadcasters, are placing 
on new media distribution to appeal to millennials as well 
as older adaptors of new technology, it's becoming pain-
fully clear that some broadcasters are losing sight of the 
fact that they are, indeed "broadcasters." As the U.S. 3rd 
Circuit Court of Appeals once made clear, Broadcasters 
distribute content the old fashioned way; from a transmit-
ter and tower. Diverted attention from towers has also been 
compounded by the elimination of the main studio rule and 
increased automation, resulting in a tremendous reduction 
in local station staff, as witnessed by the mass firings at 
some large corporate broadcaster stations we've seen in 
the last month. The consequence is that for many stations, 
there really aren't any live local staff left at a radio station. 
As these enormous staffing changes have come along, and 
with less and less dependence upon an audience that 
listens to an over-the-air radio, it has become alarmingly 
clear that some broadcasters are actually forgetting, or 
neglecting, to take care of their towers. 

This January, the FCC sent the sharp reminder to 
broadcasters that, as licensees, they must never forget their 
first and foremost method of communication, the broad-
cast tower. An antenna structure can pose a hazard to air 
traffic, and without daily monitoring, it can become a 
danger to safety of life. Daily monitoring is a potential life-
saving measure, critical to public safety. The reminder 
came in the form of an Enforcement Bureau investigation 
into Cordillera Communications, LLC tower practices, the 
predecessor in interest to Scripts Broadcasting Holdings. 
The investigation came after a small aircraft collided with 
a tower located in Kaplan, Louisiana, and registered to 
KATC Communications, LLC (KATC), a subsidiary of 
Cordillera. Although the Bureau found no evidence con-
necting the collision to a violation of the FCC's rules by 
Cordillera, it found compliance irregularities related to 
Cordillera's communications towers. 

To acquire the Cordillera stations, Scripts accepted 
responsibility for any enforcement action arising out of the 
investigation. That investigation included 11 towers in 
five states stretching across much of the country. The 
investigation concluded that Cordillera violated Section 
303(q) of the Communications Act and the Commission's 
rules by (a) failing to conduct a required daily inspection 
of lighting systems for 10 antenna structures, (b) by failing 
to completely log twelve lighting failures at seven antenna 
structures and, (c) by failing to timely notify the Commis-
sion of its acquisition of 2 antenna structures. 

The result was costly! It was obviously designed to 
send a message. Scripts was fined $ 1,130,000 and must 
implement an agreed upon compliance plan. By its order, 
the Enforcement Bureau made clear its concern that many 
broadcasters may be paying insufficient attention to tower 
maintenance and the need to promote aviation safety near 
antenna structures. 

The consent decree makes clear that each broadcaster 
is required to engage in regular, consistent monitoring of 
their antenna structure lighting systems. Neglecting this 
responsibility creates a potential hazard to safety of life. 
Regular consistent monitoring insures that owners will 
learn quickly of malfunctioning obstruction lighting. FCC 
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rules require daily inspections of the lighting systems. 
Broadcasters are required to maintain a complete record of 
lighting failures and timely notify the Commission when 
they acquire an antenna structure. 

Section 303(q) of the Communications Act states that 
"The permittee or licensee, and the tower owner in any 
case in which the owner is not the permittee or licensee, 
shall maintain the painting and/or illumination of the 
tower as prescribed by the Commission." Part 17 [http:// 
bitly/FCCPart17] of the Commission's rules require the 
structure owners to monitor the status of the structure's 
lighting system by either ( 1) making "an observation of the 
antenna structure's lights at least once each 24 hours 
either visually or by observing an automatic properly 
maintained indicator designed to register any failure of 
such lights" or (2) by "provid[ing] and properly 
maintain[ing] an automatic alarm system designed to de-
tect any failure of such lights and to provide indication of 
such failures to the owner." The owner of the antenna 
structure is required "... to [maintain a record of any 
observed or otherwise known extinguishment or improper 
functioning of a structure light" and that "... the [antenna 
structure] owner must also notify the Commission within 
5 days of any change in structure height or change in 
ownership information." 

The investigation of the Cordillera towers resulted 
from a small aircraft collision with one of its structures. 
While the Bureau found no evidence connecting the colli-
sion to a violation of Part 17 of its Rules, it did find 
significant irregularities that warranted an expansion of 
the investigation. As a result of the violations, in addition 
to the significant financial penalty, Scripts agreed to a 
compliance plan that should be followed by all broadcast-
ers without the need of a push from the FCC. A compliance 
plan has 3 significant parts. 

1. Operating Procedures: All employees who have 
any connection to the licensee's responsibility for compli-
ance with communications laws, including those relating 
to antenna structures, must be educated on and accept 
responsibility for following internal procedures to ensure 
compliance with the lighting system of each tower by (a) 
visually inspecting the structure once every 24 hours, or (b) 
providing and properly maintaining an automatic alarm 
system designed to detect any failure of the lighting system 
and notification to the licensee. Scripps was required to 
develop a step-by-step compliance checklist to ensure 
compliance with Part 17 rules. 

2. Compliance Manual: Vest a senior employee or 
manager with responsibility for knowledge of Part 17 and 
for development of a plan that will ensure compliance with 
required tower inspection and maintenance. The compli-
ance officer should develop and distribute a compliance 
manual to all station employees that explains Part 17 rules 
and assure that specific employees are designated to fol-
low the procedures regarding inspection and reporting for 
each antenna structure. The compliance manual should be 
reviewed and updated on a periodic basis. 

3. Training Program: Implement a training program 
on compliance with Part 17 rules and operating proce-
dures. Part 17 rules can be found here: [http://bit.ly/ 
FCCPart17]. 
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Multi-User Towers 

My Womble Bond Dickinson colleague, Marjorie 
Spivak, recently penned an article addressing the confu-
sion where there are many users on a common communi-
cations tower. This article, Tower Rule Compliance: 
Whose Responsibility Is It, published in Radio World in 
August 2019, warns licensees to be careful: while the 
tower owner is primarily responsible for compliance, 
FCC licensee-tenants can also have significant responsi-
bility! 

Any observed or known improper functioning of the 
top steady burning light or any flashing obstruction light 
on the tower, if not corrected within 30 minutes, must be 
reported immediately to the FAA. A further notification 
to the FAA must be given immediately upon resumption 
of normal operations. While a tower owner is primarily 
responsible for maintaining the painting and lighting of 
the tower, should an FCC licensee-tenant become aware 
that the structure is not being properly maintained, in-
cluding improper or failed lighting, the licensee-tenant 
must take immediate steps to ensure that the tower is 
brought into and remains in compliance. Specifically, 
the FCC licensee-tenant must: ( 1) immediately notify the 
tower owner; (2) immediately notify the site manage-
ment company (if applicable); (3) immediately notify the 
FCC; and (4) make a diligent effort to immediately bring 
the structure into compliance. 

If upon notification the tower owner does not comply 
with the FCC's rules, each licensee authorized on the 
tower could be required to maintain the structure in 
accordance with FCC rules. 

This article has dealt primarily with the duty to 
monitor and maintain tower lighting, emphasizing the 
responsibility that all station employees should have to 
monitor and observe lighting failures. Failed tower light-
ing presents a tremendous hazard to air traffic and safety 
of life. However, tower responsibilities do not end there. 
Tower owners, and licensee-tenants also have responsi-
bility to assure that radio frequency radiation levels are 
maintained according to the stations authorized licensed 
parameters and that towers are properly fenced. With 
AM, fencing responsibility does not shift to the tower 
owner. FCC rules nuke AM broadcasters responsible for 
compliance with AM fencing rules, including assuring 
that they are enclosed with an effective locked fence, 
since AM towers are "hot" towers. AM licensees are also 
responsible to periodically measure and correct distur-
bances to the AM radiation pattern in compliance with 
the AM detuning rule. 

Clearly there are significant changes underway in the 
way broadcasters seek to, and are reaching their audi-
ences. As more emphasis is placed on streaming media 
and its various iterations, and as some broadcasters seek 
to centralize or even nationalize their staff, it becomes an 
even more pressing and important requirement not to 
overlook the basic broadcaster raison d'etre, the reason 
for being a broadcaster over the airways. That requires 
even more vigilant emphasis and special attention on 
tower maintenance by every broadcaster. 

This column is f.rovided for general information pur-
poses only and shoiild not be relied upon as legal advice 
pertaining to any specific factual situation. Legal deci-
sions should be made only after proper consultation with 
a legal professional of your choosing. 

Gregg Slcall is a partner of the law firm Womble Bond 
Dickinson (US) LLP. He frequently lectures on FCC rules 
and regulations, represents several state broadcaster as-
sociations and individual broadcasters and other parties 
before the Federal Communications Commission in their 
commercial business dealings. 
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Practical Tech 

Connections 
by Dave Dunsmoor 

A few thoughts regarding resolving equipment prob-
lems. Where to start, I wonder? Not just in reference to 
this article, but also in dealing with failed, (or worse, 
intermittently misbehaving) equipment. I've made men-
tion previously the importance of "clean and tight" in 
electrical connections, and this seems to be as good a 
starting place as any. 

Consider this then — reliable electronic operation is 
(almost always) based on secure mechanical connec-
tions. This means, in general, that when I place a new 
piece of equipment into service, I check the mechanical 
integrity of all reasonably accessible electrical connec-
tions. A new transmitter, be it high powered AM/FM, 
LPFM, or STL, or a new antenna, coax, new PC for the 
front office, or even new/replacement network cable 
from the server room to the studio, gets an inspection. 
No, I don't take the PC all apart to re-seat all connec-
tors, but opening the case to see that the cards, power 
and HDD connectors are all properly in place might be 
warranted, depending on it's source. Shipped directly 
from an out of town vendor, yeah probably a good idea. 
If purchased from a local shop with whom you've 
developed trust, probably not. 

However, I do inspect closely a heavy item to be 
certain that all connections from the incoming AC to the 
little control/metering connections are tight. This even 
extends to the AC connections inside the breaker panel, 
and all the way back to the disconnect or power meter. 
Those connections rarely see the light of day once the 
initial installation is completed. The installation of new 
equipment is a perfect time to re-inspect. And to do so, I 
just ever so slightly loosen, then re-tighten all screws, etc. 
The reason behind all this fuss is that solid connections 
don't cause failures — loose ones can, and do. And it's 
better to do it now than at 3:00 a.m. Management and staff 
are much more impressed if any down time is related to 
uncontrollable failures (lightning, vandalism, etc.) than 
if you tell them that "it was loose and I tightened it again." 
See where we're going with this? 

Even something so simple as installing or replacing 
an ethernet cable, switch, router, etc., warrants a physi-
cal inspection. Not to disassemble the box in question, 
but just take a look at the port which is to receive the 
cable end. Is it clear of debris, are all the little gold wires 
even and clean, and do they look "normal," like the 
adjacent port's pins such that they apply proper pres-
sure on the cable's connector pins? Yes, I have had 
newly installed switching equipment fail, or operate 
intermittently, due to "not quite tight enough" ethernet 
port pins. So, yes you could just replace the entire box 
(whatever that may be), and that may end up being the 
best option, but first, if you're extremely careful, and 
you still have very good dexterity (and eyesight), in-
spect the pins and if you find one that isn't lined up with 
the rest, just pull it outward slightly just enough so that 
it lines up with the rest of the pins using a small hook. 
I've done this too, and it's worked. Weigh your options 
and this might be a consideration. 

Now that the basics have been discussed, next to 
consider might be, what is "it" supposed to do instead of 

PAGE 14 

what is it actually doing (or not)? This is where things can 
get tricky, and taking the time to think carefully is really 
helpful. In the purely analog domain, audio (or control) 
may be simpler to follow, and therefore easier to find the 
point of failure. Often a listening device (or a scope) may 
be all that is needed to see where the problem is. Audio 
out of the SAT receiver sounds clean, but out of one 
channel of the distribution amplifier it does not. That type 
of discovery is often relatively easy. 

However, in the digital domain, the audio or control 
signals are not discreet, but a few bits of data in a stream 
of bits which are told where to go, and when to go there, 
by yet more bits of data. How do you sort that out? After 
determining that the power to the device is correct (and 
digital equipment generally is a bit more susceptible to 
poor input power than equivalent analog), a lot of your 
troubleshooting procedure may be more "thinking than 
doing." Swapping positions of modules or cards can 
reveal whether the problem is in the card or the position 
of the card. A schematic, or perhaps a logic diagram of the 
card, might be useful here, but not in the way one might 
think. Actual repair of the card is unlikely to be practical 
due to the availability of parts, the (probable) population 
of the card by surface mount components, and so on. But, 
by applying a bit of, "if I wanted to cause this exact 
problem, how might I go about it" thought to the situa-
tion, may lead you to some useful conclusions. Then, if 
these ideas don't lead you to the solution of the problem, 
a call to the manufacturer's support line should. A 'scope 
here would be useful to "watch" the audio in/out, the 
control signals, the digital bus(s) and so on. True, you 
may not be able to see the exact change in, or loss of, 
digital bits in the string, when you operate whichever 
control is not working correctly, but you should be able 
to see some change in the display. A consistent, or 
intermittent display change would be what you're look-
ing for. Consistent meaning it works the same every time, 
as opposed to an occasional intermittent display which 
would (should?) indicate the problem's location. 

I have not yet have had the opportunity to use one the 
cheap little "pocket scopes," and while one isn't likely to 
be very useful to do accurate measurements, I would 
think it should be quite sufficient to "see" what's going 
on in this use. I have a conventional analog scope and a 
newer Tektronix digital scope, and while each have their 
place on the bench, they are not all that handy for carrying 
in a tool box for quick observations of various signals, or 
levels. This is an item that I may explore later. 

How many times have you been tracking down a 
seemingly "obscure" problem, only to find, eventually, 
that it was "just the power supply/source" which was at 
fault? Yeah, me neither. OK, now here are a few thoughts 
on that. 

First, fuses and circuit breakers can quit without 
direct evidence of the failure. Meaning that, from 
outward appearances, they look OK. Fuse element 
appears fine, not blown, and the inside of the glass tube 
is clean. Or the breaker operates smoothly (and is not 
tripped) when you first inspect it. So, quickly onto the 
next most likely source of a problem, and then down 
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the rabbit hole we go, eventually finding nothing 
wrong and then wondering if there is something weird 
about the power source(s). 

To be completely certain of the correct operation of a 
circuit breaker, remove the load side wire and check the 
line/load continuity of the breaker, several times, looking 
for any intermittent indication. This one has caught me a 
time or two. If you have any question, just replace it. 
Breakers are (generally) not expensive. 

I have more than once found a glass fuse to be open 
at the end of the fuse element, inside the cupped metal 
endcap — not at all visible from the outside, and found 
only by use of m 
a voltmeter, or 
the fuse itself 
maybe not quite 
ing non-visible 
though the fuse 
voltage at the 1 
internal windin 

tering the in/out of the fuse — either with 
erhaps (better yet) with a Ohmmeter on 
hen the in/out voltages are there, but 
right. This often is the case when check-
use bodies on a 3-phase system. Even 
may be completely open, there will be 
ad side of the fuse coming from the 
s of the transformer primary, or the 

motor windings To be certain, you pull the fuse and 
check it alone w th an Ohmmeter. 

Back to the 
good, but is not. 
useful infonnatio 
replacing the fuse 
failure. It's been 
reasons. First is 

ass bodied fuse which appears to be 
hy would that occur? Knowing this is 
which may well prevent you from just 
nly to be called back later for a repeat 
y experience that fuses open for two 
ver-current which is indicative of a 

circuit failure "downstream" (which is a correct fused 
circuit operation). The evidence of this is the inside of the 
fuse body being blackened and often splattered with 
blobs of the fuse element material. 

Next is over-heating, which is generally a failure of 
the fuse holder itself by becoming loose. This comes 
from the holder being slightly "not tight," which allows 
heat buildup due to increased resistance at the fuse/ 
holder mechanical connection, then eventually the metal 
fatigues to the poii t of becoming loose, which then heats 
up more and the solder within the fuse itself opens. There 
are couple of "quick fixes" to deal with this. Either pinch 
the fuseholder wi gs together slightly and re-install a 
new fuse, or wrap a bit of wire around the fuseholder with 
the new fuse instal ed. 

However, both of these are only meant to be tempo-
rary until you can 
temporary repairs r 
may still be OK, b 
ought to aspire. T 
replace the fusehol 

Dave is mostly 
for Air-1 and I-he 
reached at: mrfixit 

do a proper repair. I've seen a few 
main intact for years, and yeah, they 
t that isn't the standard to which we 
real, correct, professional fix is to 

er. 

cured, and does backup engineering 
¡ru Media as requested. He can be 
min.midco.net 



Adapters 

Audio over CAT-5. StudioHub is 
the original broadcast adapter. 

Hubs & Patch Panels 

Breakout boxes, patch panels 
and punch blocks. 

Power Supplies 

Exclusive power injection 
system enables CAT-5 cables to 
deliver audio plus power. 

StudioHub 
From Angry Audio 

We heard you. When you found out that StudioHub n" was gone, 
you took it pretty hard. After all, it's not every day that one of your 
favorite brands bites the dust. You weren't happy, and you raised a 
ruckus from Seattle to D.C. 

Well, here's some news that'll make your day. StudioHub is back! All 
the products you love — cabling, adapters, amplifiers and control 
panels — and have come to depend on. It's back from the dead, 
courtesy of the folks at Angry Audio. You're welcome! 

Cables 

High-performance shielded 
CAT-5 patch cables in nearly 
every lengtn. 

Matchjacks & DA 

Audio balauers, converters and 
distribution amps powered by 
StudioHub. 

Panels 

Headphone amps, mic preamps, 
buttons and jacks. There's a 
panel for everything. 

Dongles, Splitters, 
& Couplers 

DSUB to Rj45 converters, level 
pads, splitters and much more. 

Packages & Harnesses 

Prepackaged cable and adapter 
kits for studio-sized projects. 

Mounts 

Put your panels in their place 
with our bezels and mounting 
systems. 

e 2019 Angry Audio LLC 
e• wwwangryoudio.comistudiohub 
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Weak Spots in Reliable Equipment 

by Wiely Boswell 

When you have circuit boards and related assem-
blies, the inner-connections should not be a reliability 
issue, but they can be. If you can get connections to a 
minimum, reliability will increase. Even IC sockets 
lower reliability. Within a circuit board itself, the quality 
of the solder wave is critical. The wave has to be able to 
heat large metal protrusions in the board associated with 
connection pins or tabs, terminal strips, wire conductors 
through board, or power jacks. Anything mounted on a 
board that extends from the board, such as a directly 
soldered wire that is subject to movement, can break a 
poor solder joint. Vibration moves parts, especially if 
they hit resonance. Large capacitors will move, as well as 
any large part that is on the circuit board. You will often 
see capacitors connected together with some type ofglue 
to keep them from moving. Parts will resonate at differ-
ent frequencies, depending on size and shape. 

There is a time to "bang" on equipment and lightly 
push on boards, when looking for intermittent prob-
lems. (Repair 101) A high current connection that arcs, 
while delivering power from a supply to circuitry, can 
send intense pulses into delicate circuits. The protec-
tion at the input or output of the supply would not 
protect the circuit. 

Connections within well made connector assemblies 
have standards. The metals in connections need to resist 
corrosion and not have any sort of dissimilar metal 
reaction once connected. When a connection is made 
there is a small contact area that may not ever be dis-
turbed. A connection that is moved occasionally will 
scrub the contact surface and clean the surfaces where 
they come into contact. A 1/4-inch guitar cable is an 
example. The tip on the cable will have small area that 
comes into contact with the jack. If it just sits there as a 
patch cable it may end up with a poor or no connection at 
all. Plugging the cable in and out or spinning the cable 
end in the jack socket will clean the connection. A double 
310 type connector (two plugs together) will not spin in 
a patch panel. The plugs must be manually burnished 
when they tarnish.This is a large example of what can 
happen, even in much smaller connections. 

Another example is relay contacts. A relay that 
never operates, while in a de-energized NC state, can 
develop a poor connection. A loopback test, done and 
released in a circuit, can clear a trouble. Equipment, 
when powered up, may very well do loopbacks as part 
of a diagnostic routine. The contact surfaces in a relay, 
depending on the application, are made of expensive 
type exotic metals such as silver cadmium. Burnishing 
with any type of file is not recommended, since the thin 
metal layer that is deposited on the contacts will be 
filed off. A mechanical relay will clean contacts every 
time it's operated — the contacts actually wipe across 
each other when they move. Toggle and rotary switches 
are also cleaned every time they are operated. You can 
see the contact traces in a rotary switch section, so 
operating switches actually can clear a trouble. You can 
spray switches with contact cleaner to remove corro-
sion and add lubricant to the moving parts and surfaces. 
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If you restore really old equipment, a switch might have 
to be operated 20-30 times, or more, to get reliable 
operation along with a cleaner. 

On a much smaller scale than a relay, high density 
ribbon cables with lots of pins can certainly be an issue. 
Plastic in and around the small holes can interfere with 
a solid connection. I have reseated ribbon cables or just 
rocked them by pulling up one side a little with the eject 
lever, pushing back to normal, then pulling up other end 
of connector and then pushing it back in. This has fixed 
a lot of issues for me in the past. A ribbon cable can 
become ajar and cause a problem, so securing them is 
necessary in a lot of applications. If you reseat the 
entire cable connector in a socket you have to be careful 
not to bend pins — get used to inspecting for bent pins 
as well. 

Pins in a Molex type circuit board connector can be 
of various pin sizes/spacing, are much larger than 
ribbon cable socket pins and can carry much more 
current. Figure 1 shows where a connector experi-
enced a poor connection that got hot in a Nautel FM 8 
power board. The pin (which was, fortunately, on the 
connector edge for this fix) had burnt the connector bad 
enough to crumble away and the wire was then directly 
"soldered" to the pin. This type has a punch down 
design with a white slide-on cap and wire catches to 
keep wire from being pulled loose. I was trying to slide 
the cap off to check a voltage. I was surprised that I did 
not see the burn right at first, but I got to the trouble 
with the schematic road map. The punch down insula-
tion piercing connection could have contributed to this 
problem too. A connection can get so hot it will trans-
mit the heat through the board to the pin solder joint on 
the board and even burn the board or trace. 

There is another style which is crimped on the wire. 
The actual contact can be released and pulled out if 
needed. It may even slip and back out when it is not 
supposed to, as a result of reseating the connector at some 
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point. (Repair 102). Figure 2 shows the crimp style with 
one female "pin" removed. Note the toroid on the feed 
with a color coded fuse in the background. 

Another pesky issue was when our uplink amp started 
glitch ing. I determined it dropped for a second when the 
cooling fan automatically kicked on. It was a poor power 
connection inside at the power supply. The supply is a 
single voltage with multiple pins to be able to take full 
load out of the supply. They had two pins paralleled but, 
as Figure 3 shows, it got hot. You may even be able to see 
where it melted 
around the pins. 
It did not show 
any heating at the 
other end plugged 
on the RF board. I 
doubled up on the 
pins at the power 
supply and went 
ahead and sol-
dered the wires 
directly to the 
pins on the board. 
This AnaSat up-
link I always con-
sidered as high 
quality equip-
ment but had a 
weak connector. Main reason I went into the amp \\ as 
that last time it got sent back the report said burnt 
connection and was expensive. It can be a challenge to 
keep old equipment going. 

Edge card connections can be another issue. First was 
the standard single or double sided gold contacts on a 
circuit board direct edge card connection. They are quite 
reliable in my opinion. Then as number of connections to 
boards went up by five times or more a dense connector 
with multiple row of pins came about. Typically mod-
ules contain the pir s but the back plane can also. Bending 
pins in the back plane is bad so the module may have the 
pins on it. Whic4ver design they always need to be 
carefully checked when replacing modules. One more 
noteworthy fact is the ground pins tend to be a tad longer 
grounding the module and circuitry before power gets 
applied. They usually are first to bend. 

Wiely Boswell is Chief Engineer of Faith Broadcast-
ing, Montgomery, L; CBRE,CBNE, and SBE 118 Chair-
man. He may be c ntacted at: Wiely@faithradio.org 



#MisheardLyrics 

"Got a moose, 
got a moose, 
can you do the 
fandango?" 

ilkweoe/t 

Make misheard lyrics a thing of the past. 

Process with Omnia. 

nt0 On ' 

SHAPING THE FUTURE OF AUDIO 

THE TELOS ALLIANCE® 
TelosAlliance.corn I inquiry@telosalliance.com I + 1.216.241.7225 



Radio Report 
Life After Station Ownership 

Museum of Broadcast Technology 
by Steve Callahan 

Well, it has been six months since I sold my radio 
station, and what a six months it's been. I keep getting 
asked it I miss the day-to-day responsibilities of radio 
station ownership and I always say no. The time was right 
to pass the baton of media ownership on to the next 
sprinter. I did, however, sign a short-term consulting 
agreement because the new owner has never owned a 
broadcast property, has never worked at a radio station 
and was totally confused by EAS, PPM, PSA, TPO and 
other lingo that we use everyday. 

I have to give the new owner credit for jumping in 
with both feet into a business he's always wanted to be in. 
It is a bit frustrating to have to go back-to-basics repeat-
edly, to school him in the foundations of running a 
business, especially a radio station. Admittedly, he has 
some good ideas like moving the studio to a more visible 
location downtown. One day I got a call on a Wednesday 
that went like this, "Are you ready to move the studio on 
Saturday?" I reminded him that a radio station needed 
working telephone lines and an Internet connection at the 
new location, before we even begin to set a date for a 
studio move. I also reminded him that moving a radio 
studio was not like moving an office in that an office has 
desks, chairs and file cabinets, while a radio station has 
specialized furniture and lots of equipment that has to be 
considered. 

For a pre-planned studio move with no special frills, 
I can utilize Studio Hub hardware to put it together in two 
long days. This was not a pre-planned move and it was not 
going to take two days. I suggested that, to minimize 
downtime, this might be the perfect time to put new 
equipment in the new studio and move the existing studio 
over and utilize it as a production or backup studio. That 
suggestion drew a blank stare from the new owner. 

One aspect of station ownership that I do miss is the 
interaction with our very loyal radio audience. For the 
past few years we've covered live, the local Christmas 
tree lighting parade to the town common and on Christ-
mas morning I take to the board to play holiday shows 
from old time radio stars like Jack Benny, Bob Hope 
and Bing Crosby. I also dig up some lesser-played and 
unique Christmas music and play a recording of the 
previous evening's Christmas Eve church service from 
a local pastor. I used to get many appreciative calls from 
listeners thanking me for our very special holiday pro-
gramming. The new owner didn't think that it was 
necessary to continue with this tradition because it 
seemed a little bit hokey to him. Never mind that we 
sold it as a Holiday Advertising Package that didn't 
require a lot effort to sell out in less than one day to local 
businesses. 

One thing that I tried to impress upon the new owner 
is that radio stations are more than commercials and 
recorded music. It's the people who sit behind the micro-
phone hour after hour, day after day, week after week, and 
year after year, to share their talent, knowledge and 
information with the faceless but always appreciative 
audience. The new owner listened politely and then asked 
how we could get a network in to save on payroll, like he 
had heard other stations had done. 
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You can probably guess by now that the technical side 
of radio is foreign to this new owner. He asked it we could 
put some solar panels on the roof of the transmitter 
building to run the 5 kW main AM transmitter to save 
money. It was time for a lesson in the electrical consump-
tion of AM broadcast transmitters at 100% modulation 
and how many acres of solar panels it would take to 
achieve his desired goal. Once again, a blank stare of 
amazement was all I got when I finished my explanation. 

It took some explaining and some coverage maps to 
show the new owner that the coverage of the station's FM 
translator was not, and would never be, equivalent to the 
parent AM station's 5 kW daytime coverage. He truly 
thought that his translator was the only station in New 
England on that particular FM frequency. 

Despite what seems to us some rather naïve and, in 
some cases, just plain foolish questions, the new owner 
does have some good ideas and just needs some help in 
planning and executing them properly. I'll keep listening 
to his questions and suggestions and I'll keep advising 
him on the right way to be a better local broadcaster. 

The Museum of Broadcast Technology, Inc. 
I've been on the road again and this time it's to the 

Museum ofBroadcast Technology in Woonsocket, Rhode 
Island. I've heard of this amazing little museum from 
other area broadcast engineers, so I made an appointment 
to meet with Paul Beck, who is the president of the non-
profit group behind the museum. 

Paul Beck ( left) and Tom Sprague ( right) 

When I entered the first floor of the museum, in an 
old bank building in Woonsocket, I was blown away by 
the large amount of working quad helical video tape 
machines that the museum owns. The first floor was 
practically covered with these beautiful machines. Just 
behind the quad machines is an equally impressive 
collection of working 1-inch tape machines and cas-
sette-based VTR machines. Paul told me that the mis-
sion of the museum is to Restore-Preserve-Educate in 
the ways of the golden days of Broadcast Technology. 

Utilizing a small but dedicated staff: Paul Beck, Tom 
Sprague, Jay Ballard, Peter Fasciano, Marc Burman, 
George Leamaster, Cheryl Lustenberger and Henry Bur-
man work together to keep this technology alive in this 
very impressive setting. 
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When we came out of the elevator on the museum's 
second floor, I was greeted by dozens of classic televi-
sion cameras — many of which have been restored and 
are operational. The genesis of the Museum of Broad-
cast Technology was back in 1981 when Paul, then a 
broadcast equipment salesperson, came to call on Emerson 
College in Boston. 

One of many classic TV cameras. 
Emerson's broadcasting studios were in sad shape 

and the school's new equipment budget was minuscule. 
Paul knew all of the local Boston area TV engineers 
from his days as a salesperson so he knocked on doors 
and asked if the tations had any usable, but soon-to-be-
replaced broadcast gear. It didn't take too long to get 
some working TV studios at Emerson College, thanks 
to Paul and his connections. 

Remember cart machines? 

When Emerson got some money for new TV equip-
ment, rather than send the old equipment to the land-
fill, Paul started the museum and displayed it. He's 
been very successful renting some of the classic cam-
eras and other broadcast equipment to movie compa-
nies as authentic props. If you saw the movie "The 
Quiz Show," by Robert Redford, you saw some of 
Paul's equipment. 

Unfortunately, the people who know how to feed 
and care for this equipment are not getting any younger 
and there is classic TV equipment still in the hands of 
private collectors in barns and storage units across the 
country. The museum is always interested in pre- 1950 
television equipment and especially any Dumont equip-
ment that is still out there somewhere. 

The Museum of Broadcast Technology, Inc. is lo-
cated at 144 Main Street in Woonsocket RI and is open by 
appointment. 401-388-5764 or main.desk@wmbt.org 

Steve Callahan, CBRE, AMD, is a member of the 
engineering staff at Entercom Boston. Email at: 
wvbf1530@yahoo.com 
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 Tower Topics   

Tower Light Monitoring 

by Bob Reite CBT 

Daily Observation 
Way back, perhaps not so long ago, when radio 

studios were staffed 24/7, monitoring tower lights 
consisted of the swing shift DJ looking out the win-
dow, noting if the tower lights were working and 
making a notation every night in the station log. If the 
beacon was out, he would call the FAA flight service 
center to fi le a NOTAM, then call the engineer and let 
him know that a tower climb needed to be scheduled. 
If the tower could not be seen from one of the studio 
windows, a current sample from the feed to the beacon 
was wired into the transmitter remote control and that 
channel was read while taking the transmitter read-
ings. The FCC rules still allow confirmation of proper 
operation of tower lights by daily observation, either 
visually or by checking an indicator as described 
above. 

Tower Light Alarm Systems 
The other approach is to install a tower light alarm 

system that will continuously monitor the condition of 
the lights and call the engineer or other responsible 
party when a fault is detected. While daily observation 
meets the FCC rules, it doesn't cover the case of a 
lighting failure a half hour after the tower was looked 
at. In theory, at least, a good automatic monitoring 
system will inform responsible parties minutes after a 
failure occurs no matter what time of the night it 
happened. 

TLM-1 Tower Light Monitill 

TLM-1 System 

The TLM-1 Tower Light Monitor is a complete one 
box solution from FM Services Itowermonitor.com1 
that is able to monitor up to eight 116 Watt steady 
burning side bulbs and eight 620 Watt or six 700 Watt 
beacon bulbs. In addition, if the photocell has not 
changed state within 20 hours, a photocell alarm will be 
generated. A "Flasher Failure" alarm will be generated 
if the beacon gets stuck on all the time or the flash rate 
and /or duty cycle fall out of FAA tolerance. While 

originally designed for traditional incandescent lights, it 
can be configured to work with red LED lighting. 
Installation consists of running the wire from the tower 
light circuit breaker inside the building, through the 
supplied current transformer. The current transformer 
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output must be connected to the main alarm unit before 
turning the AC Power back on, otherwise damage to the 
current transformer will occur. Alarm outputs go to the 
transmitter remote control unit. Finally, the wall wart for 
the TLM-1 should be plugged into an outlet that is on the 
same breaker as the tower lights. This way, if there is a 
tower light breaker trip, the system will alarm. 

Alarm outputs are opto-isolated for photocell fail-
ure, flasher failure, beacon lamp failure, side light 
failure, and master alarm, which activates upon any of 
the above alarms. The first four alarms will reset to 
normal if the condition is corrected, but the master 
alarm must be manually reset, either by the reset button 
on the TLM-1, or from the associated transmitter 
remote control system. In addition, there are two status 
outputs. One for lights, which will be on at night, and 
one for beacon. The beacon status indicator goes on 
and off in cadence with the beacon. 

Yes, wiring up the full complement will use up 
seven status channels on the remote control unit plus 
one control channel for the reset. One could get by with 
just using the master alarm and the two light status 
outputs. Upon receiving the master alarm call, the 
beacon status could be checked to see if it was still 
going on and off. If so, it can be assumed that the 
beacon is OK and one of the side lights burned out, 
which does not require FAA notification. 

A way to share status inputs on sites with multiple 
towers, such as an AM directional array, is to config-
ure each TLM-1 unit for "active low" to allow the 
paralleling of the first four alarm outputs from the 
TLM-1 for each tower. Each tower would have its own 
master alarm output connected to an individual status 
channel. Upon receiving an alarm, the master alarm 
will tell you which tower has the problem while the 

other alarm outputs will tell you exactly what is wrong 
with that tower. 

After having one system in use, I noted that it will 
generate a photocell alarm if the photocell relay fails 

shorted as well as open. This is why the TLM-1 
includes the option of "no photocell" for installations 

where the lights are left on all the time. While it is 
permissible to leave red tower lights on 24 hours a day 
doing so runs up the electric bill and shortens useful 
lamp life. 

For the most part, a tower light monitor system such 
as the TLM-1 needs to be tested every three months. To 
make the test easier, I added two switches to simulate a 
beacon lamp failure and a flasher failure to the tower 
lighting system. The beacon lamp test switch is wired in 

series with the feed to the beacon and is left closed or "on" 
for normal operation. Don't skimp on this switch, I used 
a 20 Amp industrial grade switch so as not to have the test 
switch be the cause of a beacon outage. The flasher test 
switch is wired in parallel with the flasher and is normally 
left in the open or "off' position. Make sure that the 
switches are clearly labeled as shown in the photo. 
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I test during the day by covering the photocell with a 
small box to turn on the lights, then open the beacon lamp 
test switch to confirm that a burned out bulb will activate 
the beacon alarm about one minute after the test switch is 
operated. Once that is tested, I close the lamp test switch, 
wait until the beacon out alarm status is back to normal, 
then close the flasher test switch to confirm that the flasher 
alarm is working — bearing in mind that it may take up to 
four minutes for the flasher alarm to register. 

TowerSentry 

Finally, if cost is no object, there are systems that 
have been certified as having enough redundancy as to 
not require a quarterly test and that have central station 
monitoring, similar to that of a central station burglar 
alarm system. One example are the offerings from 
TowerSentry Iwww.towersentry.com]. TowerSentry 
has a wide range of products for every possible FAA 
approved tower lighting and marking scheme, such as 
daytime strobes and nighttime red lighting. The unit 
most similar in functionality to the TLM-1 is the 
TowerSentry SBMS unit, for incandescent lighting with-
out built in alarm outputs. Unlike the TLM-1, the SBMS 
unit must be located next to the flasher as the conductors 
going to the beacon and side lights must be opened and 
electrically routed through the TowerSentry Unit. 

However, connection to the outside world is made 
by a built in 4G ;GSM radio — no connection to the 
station remote control or land line is needed. Cost of 
the equipment is nine hundred to twelve hundred 
dollars per tower. While the hardware may seem ex-
pensive, if it fails for any reason, other than fire or 
vandalism, TowerSentry will send a replacement at no 

charge, even if it was killed by a lightning hit, while 
you are under contract. 

The wireless airtime is included in the monthly 

monitoring fee. The TowerSentry central station will 
take the responsibility of notifying the FAA as well as 
the owner of the tower. Monthly Tower Light Logs are 

generated and emailed each month to system subscrib-
ers. The cost of monitoring is fifty dollars per site on 
a month-to-month basis. A one year contract drops the 
price to forty dollars a month while a three year 
commitment drop r the price to thirty five dollars per 
month. Bear in mnd that having an FCC approved 
system that does n 
the labor costs of 
monitoring fee. 

Bob Reite operate 
Electronics, Inc. sery 
New York state and m 

t require quarterly testing will save 
such tests, offsetting the monthly 

his contract engineering firm, Telecentral 
ing radio stations in Pennsylvania and 
y be contacted at br@telcen.com 
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FM Services 
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Station Stories 

Changes 
by Sam Wallington 

The station had been a somewhat typical college 
station. Despite building new studios, tough financial 
times caused the organization to be restructured and a new 
corporation created. While the college still had some 
influence through a board position or two, they no longer 
owned the station. Meanwhile, I had just finished my 
degree and was wondering what to do next. The news and 
rumors about the station's changes piqued my interest and 
I went to see if they were looking for any employees. 

My first encounter with the Chief Engineer was brief. 
He said, while carrying a turntable from the old studios to 
the new, he did not need any help ... thanks. OK, my first 

venture in radio was short! But, on a whim, I went and 
talked with the General Manager, who thought I could be 
helpful (or perhaps he felt sorry for me) and encouraged 
the Chief to give me a chance. Thus, I became ... (drumrol I 
please) a volunteer! 

The Chiefs first job for me was to sit in the new talk 
studio while he finished wiring the mics. He went to the 
control room and scared me to death by turning on one of 
the mics - which illuminated the "On Air" sign in front 
of me! I was so new to radio, I thought for sure he had 
made a mistake and put me on the air. Being an intro-
verted electronics guy, this "opportunity" did not create 
joy. I pointed at the sign and mumbled, "Is that true?" I 
must have mumbled so quietly he never heard me, and 
next thing I know he's back in the talk studio asking if I 
can hear him through the headphones (yes) and then 
telling me to talk so he can set the level of the micro-
phone. He was talking pretty loudly, so I figured the "On 
Air" sign must not be accurate, and I settled into helping 
him set up the mics and studio - and start my education 
in radio and engineering. 

Six months later, the station hired me (for a wee bit of 
money). A year or two later, they promoted the Chief to 
Operations Manager, and I slid in behind him to become 
Chief Engineer. Maybe you can relate to a nightmare I had 
one night shortly after my promotion: I dreamt a dis-
gruntled employee had snuck into the station overnight 

and ripped out all the wiring from the automation system, 
leaving me to put it back together! I had no idea what all 
those wires did or where they went, or why they were 

there! How would I ever put it back together?! 
For you who have only worked in radio, since automa-

tion systems have been all contained within a computer 
(audio and all), an explanation might be in order. This 

automation system used an ancient computer. (It used 
magnetic-core memory -Google it!) and was programmed 
by a dedicated button/LED display terminal, or if all else 
failed, via octal switches on the back along with paper 
punch tape. That computer controlled a half-dozen reel-
to-reel tape machines, a triple-stack cart machine, and a 
cart carousel. Besides routing the audio, all that wiring 
routed the control signals from the computer and 25 Hz 

tone detectors. Though it was a lot of wire, I eventually 
realized it was relatively simple. 

After such auspicious beginnings, my delight in some 
of the changes in radio may not be a surprise. Advances in 
computers have made radio very much easier than it used 
to be - and that's just from the technical viewpoint. Right 
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now, I am sitting on my couch writing this on my iPad. 
Sure beats an IBM Selectric typewriter and a bottle of 
Wite-Out!® We went from Selectric to WordStar (on a CPI 
M computer), to WordStar (on an MS-DOS computer), to 
Word Perfect and Windows 3.1 to Word, and (eventually) 
Windows 10, not to mention MacBooks. Printers have 
gone from dot-matrix, to daisy-wheel, to ink-jet and laser 
and - glorious, wireless, color! Computer networks have 
gone from Novell and Token Ring to 1 OBASE-T Ethernet 
to Gigabit Plus. ISPs from AOL and a 2400 baud dial-up 
modems have moved on- now my kids complain about our 
WiFi being only 50 Mbps. 

We Made Do 

Those computer changes have improved radio auto-
mation systems immensely. When the automation died at 
my first station, it took the OM (former CE) and I some-
thing like 14 hours just to reboot it, so we could start 
entering the program schedule. Now one can kill the 
power to an automation computer without any on-air 
glitch because of real-time redundancies. That is a miracu-
lous and very welcome change! 

Transmitter technology has also become vastly bet-
ter. I still have a soft spot (but not a soft tube ... sorry, 
engineer joke) for old transmitters, but solid state trans-
mitters are so much better. Being able to hot-swap 

modules, avoiding death even without using a high-
voltage shorting stick, better efficiencies, longer life, 

quieter operation, no tuning required across the entire 

band - there are a lot of things to love about improve-
ments in transmitter technology. 

How about remote control systems? Though we had an 
STL/TSL radio system at my first station, I later worked at 
a station with miles of actual copper wire between the 
studio and transmitter to pass remote control information, 
which was created via a rotary-dial on the front panel. 
Now I can take the remote control with me anywhere I 
have Internet access. 1 can also change audio processor 
settings from anywhere (much easier to do from the car 
instead of driving back to the studio, tweaking something, 
then driving around some more). In fact, it is now possible 
to access and adjust just about every component at a 
transmitter site (excluding towers and antennas - though 

I could see them using a drone!) from pretty much any-
where. Talk about convenience! 

But, honestly, I wish some things in radio had not 
changed. First and foremost on my list is audio quality. In 

Radio Guide • January- February 2020 

general, I do not think radio is solely to blame here. 

Somewhere along the way, too many record labels mis-
placed the art of great recordings. Maybe the innovations 
around digital udio and non-linear editing (many of 
which could/shoald have improved the sound) made it too 
easy. Or maybe it was a style thing, or a generational thing, 
or something. But sometimes I put on an SACD of a 

fabulous recording and it makes me sad to think what we 
have misplaced. However, I am not saying "lost" since 
there are studios, producers, and artists who still turn out 
great recordings, and movie production audio is still 
mostly healthy. Audio quality is not lost but needs to be 
(re)learned by some. Naturally, radio needs to avoid 
sample-rate changes and move toward quality instead of 
loudness (side note to many of you classical, jazz, and 
smooth jazz folk : Thank you for carrying the torch!) 

Next, but ais critically important: spending time and 
money to really r solve problems correctly. I used to have 
a boss who was s rprised - maybe even shocked - when 
I asked whether should fix something correctly (for a 
higher cost) or p t on a Band-Aid for little or nothing. 
"What's the ques ion?" he asked. "Fix it right!" 

When a signal is off, the urgency and concern are more 
around whether a spot plays than around what the audi-
ence needs. As a result, repairs are often half-baked 
kludges which end up making the overall facility less 
reliable. Once the station is back on the air (perhaps 
barely), Engineeri 
center," which m 
cause it would "c 
short-sighted. En 
product-delivery 
the listener's car. I 
with fair pay, reas 
the job right, the 
(and station inco 

On a related note, I have noticed a trend toward cutting 
air talent. Think of a product which used to be great, but 
then the company changed the thing that made it great 
(New Coke maybe? Or perhaps Kodak not understanding 
their product was photographs, not film). Yes, great air 
talent can be exp nsive. But there is a reason they are 
expensive - they ing audiences in larger numbers than 
ones who are less pensive, and a larger audience means 
larger revenues, ut someone looks at payroll and as-
sumes income wil stay the same by replacing expensive 
air talent with ne ies. 

We must not ire experienced and appropriate air 
talent simply bec use syndicated content or a college 

student is cheaper There is nothing wrong with syndi-
cated radio programs - it is a way of distributing great 

talent to a larger audience. But if we hang on to and 
develop excellent talent, we can make sure radio creates 
truly compelling and creative content instead of the "same 
old stuff." As audiences grow because of unique and 
innovative talent, evenue grows, allowing us to grow 
even more talent. 

One of the reaso s I love radio is because it is constantly 
changing. I enjoy se ing the new ideas and challenges each 
day brings. Though we have occasionally mis-stepped or 
missed opportunitie , there are so many possibilities ahead! 
Radio has a treme dous reach, and tremendous cultural 
influence. I, for one will continue to work toward an even 
better tomorrow by creating and embracing change. When 
mistakes are made, I will work to change those mistakes into 

successes and innovation. Will you join me? 
Sam Wallington is VP of Operations and Engineering 

for Educational Me1ia Foundation, and has 36 years of 
experience in broa4cast engineering. He can be reached 
at swallington@klo eairl .com 
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ALL PTEK TRANSMITTERS FEATURE: 

Wide range input 88 to 264 VAC 
Frequency agile from 87.7 to 108 MHz 
True proportional (VSWR) fold back 
Direct Digital Synthesis exciter with great sonic performance 
Built-in stereo generator (includes componsite & SCA inputs) 
Built-in programrnable FSK ID 
Front panel metering 
Remote control interface with analog and serial I/O 
Compact, Rack mountable Chassis 
Designed, manufactured & supported in the USA 
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The FM300ES is FCC type certified for use on LPFM stations. 
The ES Series is conveniently designed to be used as an exciter or 
a stand alone, low power transmitter. 
Optional internal VVebserver available for the ES300 & ES500. 
Other models supported soon. 

PS Series Transmitters range from 2kW to 5kW 

PS SERIES KEY FEATURES: 
Very low cost to purchase 
Low operating cost ( reduced power consumption) 
Super High efficiency (80%) LDMOS technology power amplifiers 
Reduced cooling requirements 
Compact and lightweight for ease of installation 
Digital front panel metering & controls 
Spacious design with major components accessible by removing top cover 
1,500 Watt Hot Pluggable Switching Power Supplies 

PTEK 
FM BROADCAST TRANSMITTERS 

vvww.ptekpower.corn 

Ph: 888.889.2958 

111 N Vista Rd, Suite 3E, Spokane Valley WA 99212 
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The CircuitVVerkes Sicon-8 Re o 

D Uses Dial-up, Internet WE b server or free Sicontroller Software! 

D 8 channels of netering status and control (expandable to 32) 
and up to 5 alarms per channel. 

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

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

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

The Sicon-8 lets you control your site via Internet with its internal 
Web server, via telephone, auto-answering cell phone or with our 

free software. Setup is a breeze using the Sicontroller software 

that also includes scripting, e-mail alerts, multi-site management. 

virtual metering & much more! 

Free Sicontroller Software 

W13a5ed Remote ConfrofF w/StrFarning- Audio Option 
Introducino the SiteSentry4 (4 channel remote control). SiteSentry2 (2 channel remote control) & audio monitor 

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

D AI units detect Stereo or Dual Moro Silence ( nnclependantly adjustable channels). 

D User-progranmed relays (DPDT) close automatically o• via Web ccntrol 

D All products include onboard temperature sensor 

D Internal logging with onboard e-mailing. 

D S.ipports DDNS sen ICES and Nettios names 

D Upgradable firmware Keep your produrt current with downloadable updates! 

D Streaming audio option encodes Ogg-Vorbis & decc des mp3 or Ogg-Vorbis 

SiteSentry4 
AIM 

LI E 

SiteSentty2 
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•A el t T .94 :e\\  Discover more online at 

www.circuitwerkes.corn 
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MicTel lelc/LinE to Telephone IntErface 

D Outputs & Inputs for telephone handset, cellular phone or 
balanced line level at up to + 10dBm. 

D Operates up tc 36+ hours on two 9V alkalne ¡batteries. 

D High quality, use --switchable, internal limiter prevents clipping. 

D External power input with silent. auto-switdhing battery backup. 

D IndividJal gain controls for send, receive & headphones levels. 

D The DR-10 is a Dial-Up remote control with balanced, telephone 
audio input & output that can control many automation systems 

or your audio console for unattended remote broadcasts. 

D Our SilencerTM option removes control tones from the audio path. 

D Use the DPDT relays to insert the phone audio directly into the 

program path when lecessary, especially for emergencies. 

TelTap Pocket-Sized Manual Telephone Coupler 

D Can be used as a phone tap or a passive manual telephone ccupler. 

D Send or receive telepbc-ne audio. 

D Compact size & low cost makes the TelTap a great addition to 

yoi.r [remote kit for nain or backup capabilities. 

Lots MorE CircuftWerire5 ProhfErn 5ofver5 
5> Transcon-16 - Move up to 16 contact closures from room to room over an audio cable D SUB-03 Subaudible tone decoder and SEN-6 Sutaudible encoder. 

D DT-232 • Turns ULU sequen:es into user-progra -nmed serial outputs & action steps. D HC-3 telephone atitocoupler and AC-12 rack of autocouplers 

D FSK Encoders, cecoders, tranceivers and contact-to-FSK encoders/decoders. DTMF-16 and DS-8 DTMF tone decoders. 

Find Full product info Er downioadable manuals online at wvvwzircuttvverkes.corn. 352-335-6555 



IT Guide 
Linux for the Uninitiated 

Breathing New Life Into Old Computers! 

Getting around "Windows Frustration Syndrome"- continued 

by Tommy Gray - CPBE, CBNE 

Recap 
In case you have missed some or all of the previous 

"Episodes" here is a brief recap of the Linux Project. The 
goal was to save some older computer that had been 
running obsolete versions of Windows, and for which 
there was no free upgrade path available. This all had to 
be done for free or "cheap." Also these machines, after 
years of Windows updates (which yours has done too if 
you are running Windows), the machines had gotten so 
slow that they were very frustrating to use. With all the 
needed security updates, the antivirus programs, and the 
firmware updates, to keep hackers at bay, the machines 
were slow as molasses and were sidelined and destined to 
never be used again. 

Having been a software developer, as well as a long 
time engineer, I always sloved to try new things. I had 
used Unix in college, and had gone through all the various 
distros of Linux years ago, trying to find something that 
I would be comfortable with running on a day to day basis 
as a personal workstation. Though some showed prom-
ise, none were never what I would consider viable Win-

dows replacements. Now my definition is this: They had 
to be something that I would use - and either forget it was 
not running Windows, or maybe even like better. After a 
year or two of trying various Linux distributions (operat-
ing systems) I finally just said, "Oh Well" and put the 
project aside. Fast forward to 2016. 

Having dealt with the mandatory Windows 10 thing 
and after having seen perfectly great machines rendered 
boat anchors from the associated updates and new ver-
sions, I once again said to myself, "There has to be 
something out there to replace this mess!" Admittedly, 
down through the years, there have been some pretty good 
versions ofWindows. A couple come to mind, from having 
done development for them. There was Windows 2000 
which was heads and shoulders above its predecessor, and 
then Windows XP Pro SP3. Actually Windows 7 was not 
bad and we eventually used it for a good while. When 10 
came on the scene the computer world was turned upside 
down and it has now started to settle a little - but after so 
many machine replacements and updates that it sometimes 
makes one want to go back to a calculator and pocket PC! 

I started looking at Linux again, when I got tired of 
Windows 10 updates that took hours to install and then 
half worked or fàiled, after tying up your machine for 
hours and burning through most of your Internet data 
allowance for the whole month! 

I looked for something that would make me and the 
folks in the office feel comfortable in their day-to-day 
computer use, and would not require me, or someone, 
to constantly have to use a terminal to do everything. 
The great thing about most Linux distros is that you 
can install them onto a bootable flash drive and run 
them for testing, without having to actually install 
them on your coinputer. Plug in a flash drive, reboot, 
and viola, you are running Linux. Of course this type 
of operation has its limitations and is slower than 
actually installine it, but nonetheless you can run it and 
"kick the tires," to see if you like it. If not, plug in 
another one and do it again. After testing numerous 
versions, I settled on Linux Mint Cinnamon, and have 
been using it ever since. 

Recently, I convinced a friend who is a software 
tester and a tech support person for one of the largest 
broadcast software companies around to try it. He had 
a very nice personal machine in his office that had 
gotten so slow running Windows 10 that he was no 
longer using it. He created a bootable flash drive, ran 
Linux Mint Cinnamon for about 30 minutes, and then 
did a real install and has been running it ever since. He 
performed what is called an "Alongside" installation, 
where he kept Wi dows on the machine and installed 
Linux alongside. IIowever, he stated that, after using it 
for a few weeks he rarely if ever runs Windows 
anymore. I canno tell you the last time I have run it 
here in my office (Continued on Page 28) 

DH Satellite 
Is The Industry Standen:II 

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 

irn i.i , ,,,.......---
Antenna Sizes Available — 

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 

Visit us at NAB 
Booth 0E12015 

Las Vegas 
April 18-22 

DHSatellliecom ••• 800-627-9443 
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VisTool SOLO 
Tcuchscreen Talent Parel Sob. vare 
for building custom tablet-based 
graphical control panels. 
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AES67 Stream Monitor 
Monitoring & Inspection Tool. 

Tracks loudness com3lïance 
and stream health over time. 

NEW 

Power Core MAX 
AES67 Mixing Engine & I/O Gateway. 
Supports up to four incependent 
Lawo ruby mixing surfaces. 

www.lawaccrn 
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- Continued from Page 26 - 

The great thing about Linux is that it is totally free, 
and when a new version with more bells and whistles 
comes out, it too is a free upgrade. There is another plus 
in that regard. When you upgrade, you can upgrade 
without losing your data, and the new version installs 
many times without rebooting! The only time, as I recall, 
I had to reboot was when I installed a kernel upgrade. 

Lockups and program freezes are very rare, and if it 
ever happens, you can recover almost every time without 
having to reboot the computer. You can kill a frozen app 
through a simple process. Oh, and another great thing that 
I like is that "Plug and Play," which we used to call "Plug 
and Pray" on Windows, actually works on Linux. My 

friend had a piece of audio hardware that stopped work-
ing on Windows 10 after an upgrade. 

When he installed Linux Mint Cinnamon on the same 
machine, with everything still connected, the OS actually 
found the previously non-working hardware, and in-
stalled the necessary drivers all on its own with him 
having to do anything. And lo and behold ... it came up 
working! A couple of weeks after he installed Linux Mint 
Cinnamon, we were chatting and he said that the machine 

that was so slow running Windows was now faster than 
it was when it was brand new running Windows. 

My Hard Drive is Too Small! 

Eventually your older machine that came with maybe 
a 100 GB hard drive, or something like that, will become 
so popular with you that you will fill up your hard drive. 

This will especially become a problem if you did a dual 
boot install of Linux and Windows. So what is the 
answer? 
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Clonezilla 

First, ifyou are simply wanting to clone the hard drive 
for backup purposes, in case your drive happens to fail, 
then you can simply install from the Software Manager, 
a utility called "Clonezilla," which works great. 
"Clonezilla" is a program without a fancy GUI. It looks 
more like an old DOS program but works very well. I put 
the new drive in an external USB drive case and plugged 
it in. I make the drive a working drive, and then boot from 
my USB drive. 

Once Linux is running on the USB drive, I install 
Clonezilla on it and run it. Don't install it on the hard 

drive, as the machine needs to be able to not have the 
drives tied up as the active drive. Once Clonezilla is 

running, just clone the drive, shut down„ and put the new 
drive in the machine and go. There are simple instruc-
tions all over the Internet, and the program is easy to use. 

If however you do need a larger drive and want to 

create it without losing what is on the current drive, there 
are a couple of ways I do it. The easiest one is a program 
called "EASEus." It is not a free program, but it is a great 
program and will clone and resize all at the same time. 

There is another option, and that is the program that 
is included with your Linux mint Install in the software 
Manager and that is a program called "Gparted," standing 
for (Gnome, Partition Editor). 
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Gparted 

It will do what you need, as long as the partition 
you want to resize is adjacent to the free space on the 
new drive. As I recall (and I apologize for any uncer-

tainty, as it has been a while since I did this), what I did 
was to clone the new drive from the old drive using 
Clonezilla and, then using Gparted, I simply went in 

and resized the Linux partition to fill the remaining 
drive space. Maybe in the next issue I can walk you 
through the process ( if 1 can find a spare drive or two 
around here to play with). 

I will give you details on using these two 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 Louisiana based 
Consulting and Contract Engineering Firm, serving the US. 
www.BEandT.com 

ENCO 
DAD Radio Automation & All New Hardware, 

Now available as a monthly subscription. 

Upgrade your station to the very best in radio automation, complete with broadcast-grade 

hardware, all for a low monthly rate. Stay on the cutting edge with software updates and 

a complete hardware refresh every 5 years with an Automation as a Service package. 

Visit ENCO.com/Monthly for more information and a personalized quote. 

ENCO.com/Monthly 800-ENCO-SYS sales@enco.com 
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SkyllaPcd 

Simplify local 
sports broadcasts. 

With features found only 
on SkyllaPad, 
broadcasting remote 
sporting events has never 
been easier. 
You supply audio, 
SkyllaPad supplies 
control. With the touch of a 
button on a Smartphone, 
tablet, or laptop, you're on 
the air and in charge of 
your remote. 

(800) 747-6278 
www.smartsbroadcast.com 

sales smartsbroadcast.com 

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

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

Smart Automatic Downloads of audio from the 
Internet. 

Smart Automatic Unattended Recording by time, 
closure, or both. 

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

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

Traffic & billing 
software 
designed for you. 

SecGen, the second generation of our 
original Smarts program, lets you 
define the setup by matching the 
program to your station's formats and 
breaks. Combined with the ability for 
single user, multi user, and remote 
user, SecGen can be 
customized to fit your needs. 

1903 - 2010 
ER/Mfg MIMEO 

Broadcast Systems 



Engineering Perspective 

Influence of Adages 

by Jim Turvaville 

It's not just the turning ofthe decade or the New Year 
that can make one stop to ponder deeper thoughts. Nor 
is it the fact that my own body odometer keeps turning 
those miles higher and higher each year. However, as an 
avid reader I have recently been exposed to many 
common adages which caused reflection on how they 
have influenced my career. Perhaps these musings will 
also inspire you. 

Two heads are better than one. 
No man is an Island. 

This is a pair of adages that I recently was reminded 
that have played a large role in my life. I had made a long 
day trip to far West Texas to a station, and stopped in on 
my way back to see an old friend and have dinner. He and 
I pretty much "grew up" in this radio engineering busi-
ness together — him being a few years ahead of me and 
with a bit better education and opportunities than I. We 
now live four hours apart, and both have retired from 
corporate careers and settled down in small towns, 

owning local radio stations. We became acquaintances 
nearly 40 years ago, when he was brought in to help me 
on my very first station build — a 3 kW FM on an AM 
tower, using scrapped together pieces and parts. 

Once again, we had a chance to reminisce about that, 
and other projects we have shared through the years, and 
I was keenly reminded how much he meant to me both 
professionally and personally. And the follow up thought 
was that none of us should try to be a "lone ranger" out 
in this business — besides not being safe, it's not smart. 

Not only are two heads better than one, third or 
fourth are often a great asset as well. If you do not have 

a network of peers that you can lean on and learn from, 
then you are less the person than you can be. It's not 
always easy to build and cultivate that peer group, but 
even if it's by phone and email instead of in person, 1 
implore you to make the effort and do what is necessary 
to build and keep good professional associates to help, 
and by which to be helped yourself. 

Actions speak louder than words. 
Well done is better than well said. 

Here is another pair of adages that were very 
important to me, and have been an underlying princi-
pal of most of my career. I cannot tell you how many 
"engineers" that I have ran across in my 40+ years 
which were a whole lot more talk than action, and most 

of them were simply lazy when it came to getting 

things accomplished. It's not just my Christian up-
bringing that has made me leery of those types of 

people — I'd rather people see what I can do than me 
have to constantly tell them about it. My observation 
of most engineering types is that we tend to be selec-
tively social, rather introverted, and more the fly on the 
wall than the life of the party. I'm not saying the other 
swing of that pendulum is not out there, but generaliz-
ing based on my own personality type, that would tend 
to be true more often than not. 

I have spent many an hour on a project to get it done 
on time and in a proper manner, and then stepped back 
and waited to see just who would be the one to notice it 
was done and 
proper respect 
accomplished, 
always preferre 
the results, rath 
I'm back in full 
have the luxury 

orking. Of course I rarely violated the 
to my supervisor to report on work 
ut as far as the rest of the staff, I have 
to let them find out what I had done by 

r than me reminding them of it. Now that 

ime contract work for income, I actually 
to go and do things for my clients and 

never tell them that it was accomplished — I can just tune 
the dial and check that all the "children" are behaving 

properly and have the immense satisfaction of knowing 
a job has been well done. After all, I get paid the same. 

A chain is only as strong as its weakest link. 

This adage took a few years to sink in, and only in 

recent years hal)e I really paid close attention to fragil-
ity and reliability in its light. The first time I realized 
this was about 15 years ago when I was visiting a 
fellow engineer at his Network Operations Center. 

They programmed three nationally distributed pro-

(Continued on Page 32) 

Ye' " 

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 Shive.y's vision in 1963, when he founded 

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

our best to be absolutely forgettable. 

ShivelY Labs° 
A Division of Howell Laboratories Inc Bridgton Maine 04009 USA 

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

- An Employee-Owned Company since 1995 - 
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ARC-talk-Blue 
5 Mic channels with 
dual Conferencing 
Bluetooth Phone 
irr.erfaces 

- Eight channels 
- Stereo Program output 
- 5 mic. I stereo line. I PC. 6 2 Bluet oath inputs 

LISB interface for play and record from a PC 
- 2 Bluet oath interfaces for Two Cell Phone callers 

.. or... stream audio from any Bluetooth Audio device 

Mic Mixers Reinvented !!! 

Bluetooth 

onboard 

O USB play S. 
record 

Fast, easy installation: 
RCAs for unbalanced 1[1, 
Cat5s for balanced inputs, 

- XI.Rs for mics E Program output 

Easy access connectors for 
Fast installation... 

«am manor _per _ 

NO Hybrids 
needed 

list price S1,149 
Powerful, compact. portàile. and not needing a land line to take incoming calls. the 'ARC- talk- Blue' is ideal for applications that regLire a mic mixer with bluetooth sources or bluetooth telephone caller interface. The revolutionary console features 

5 high quality mic channeis plus phantom power. Channels 6 B7 on the console can be paired to any Bluetooth enabled audio device such as your Cell phone, MP3 player, MP3 recorder- editor, and more. Each 'Blue' channel teal eres a button you 

push to connect an incoming caller and push again to discoinect from the caller. The channel One mic features 'Talk' buttons tu talk to each Blue caller off line. No external hybrids are needed. OR... you can pair any Bluetooth enabled audio device 

such as an load. Tablet device, nr MP3 player and stream full bandwidth high quality stereo (A211P) audio into the console The 'ART' talk- Blue' also features a bulk in 0513 PC sound card on channel 8 so that you can play audio from your PC while 

recording the console Pr-3gram output with your favorite software. Once again. Arrakis is 'The Leader' in Radio console evolution follow the Leader and visit our website today. 

www.arrakis-systems.com 

ARC-15 advanced Radio console 
1 Mic, 4 Mic-line, 10 line channels with 
optional Bluetooth Phone 
interface 

CAT ,5 
cables 
included 

optional 

Bluetooth 

...the Bluetooth phone interfaces work with BOTH cell phones and Bluetooth heacset enabled land lines. 

97[1.461.0730 

— Easy access connectors far 
last igstallation... 

8011/ balanced and unbalanced Outputs 

— H145 balanced ,Pputs WITH cables supplied 

— KIP connectors for 411 mic inputs 

NO compromise, take no prisoners design ! 
Our ANC- 15 (Adyanced.Radio.Console) is called advanced for many reasons: 15 input channels, 5 assignable 

mic preamps with optional phantom power, Telco interface, PC CH sound card built in with free Radio software, analog 

VU meters for high resolution and ease on the eyes, socketed ICs for ease of repair, RJ45 connectors with cables included for fast 
wiring, electronic switching of all audio for crystal clear performance, LED lamps for highest reliability, optional Bluetooth interface and much more. 

list price S3 999 
...the Bluetooth phone interfaces work with 80111 cell phones and Bluetooth headset enabled land lines. 

www.arrakis-systems.com 97E1.461.0730 
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— Continued from Page 30 — 

gram networks from that location, and he was the sole 
engineer on staff responsible for all of it. I was a "stand 
by" for him, along with a couple other engineers in the 
area, and he was always keeping us up to date on how 
things worked in the facility should we be the one to 

come help in an emergency. This was back in the 
Point-To-Point T 1 days, and that multiplexed signal 
was the network's connection to the uplink facility 
cross country. As a backup, they had a bank of ISDN 
(Wow, anyone thought of that in a while?) codecs 
which could serve as a backup feed if the T I was lost. 
It was that day when I realized that all 300 or so radio 
stations they were feeding had one thing in common — 

that single RJ45 plug on the back ofthe T 1 box. In fact, 
it was just 1 pair of 24 AWG wires that connected to 
the local CO that carried the entirety of those three 
programming networks. 

It was then that I began to examine all of my own 
facilities and seek to isolate the one most central and 

most vulnerable point of failure. Have all the UPS 
units and secondary or tertiary pieces of gear on 

standby, but if that one audio connection is missing 
you're still dead in the water. Or maybe you have all 
the spare equipment, but no backup power source — 
you might as well have nothing at all. Whatever it is at 
your facility, think about it and be aware of what you 
might do to protect it and have a working alternative in 
place. That might be where another old adage comes 

along which says, "Necessity is the Mother of Inven-
tion." Not sure I need to elaborate on that one except 
to implore you to do whatever is needed to minimize 
that weak link in your chain. 

Work harder, not smarter. 

I've written in detail on this principle on more than 
one occasion, so not much needs to be added on this 
old adage and how it drives our lives. I will add that, 
as the miles and years roll along, we tend to get better 
at this principle, if only out of necessity. During my 
corporate career, in discussing time or project man-
agement, some people would argue that, "We need to 
be more efficient with our time!" Other people would 
claim, "Let's not worry so much about efficiency; let's 

be more effective!" Efficiency means doing things 
right; effectiveness means doing the right things. Working 

efficiently is doing things with the least amount of 
wasted effort; efficiency gets you from point A to point 

B via a straight line. Inefficiency goes in circles, 
zigzags, and gets fewer mpg. Effectiveness means 
doing the things that yield results. This is applicable in 
not only our engineering world, but as a general rule 
for every area of our workplace and life. 

A picture is worth a thousand words. 

With the advent of the Smartphone, we have no 
excuse for not taking pictures of things in our work. 
Yes, it requires the dedication to actually download 
those pictures, and then the ambitious task of organiz-
ing them; but you got to take them first. For those of us 

with visual acuities, that camera is also really useful 
for reading serial numbers on equipment, or seeing the 

labels on that wiring strip —just snap a photo and blow 

DE VA® 
F2 0 A C:› S 

it up on your screen to see the tiny writing. I have two 

clients currently which have on-line organized sys-
tems (both based on Google Does) where I can go and 
actually upload those pictures to specified folders for 
each of their facilities. That has really helped me be a 
bit more organized in my picture collection, and is a 
huge help to the client who may not have the luxury of 
seeing those sites as often as I do. I do not need to 
remind you to either label those pictures as to their 
location, or put them in a folder designated for that 
location; before we forget what they are! 

There's no time like the present. 
Don't put off till tomorrowwhat you can do today. 

I close with these two adages which are probably 
the most difficult to accomplish. We most often have 
our days organized in the "Crisis — Immediate — Impor-
tant" order of getting things done, and the bulk of what 

we should get done falls into that third category which 
gets the last of our energies and attention. I can only 

say, do your best to not let those crisis or immediate 
situations keep you from getting the most important 
things done. My former manager used to tell us to plan 
only 30% of your day, because the rest of it will be 
taken over by what he called "the tyranny of the 

urgent." I think his wisdom has been a great inspiration 
al to me in being 11 that I can be on a daily basis — may 

you be inspired as well. 

Jim " Turbo" ' urvaville is semi- retiredfrom 41 years in 
.full-time Radio 4ngineering and lives in Rural Wheeler 
County Texas in d "tiny house" where he maintains a small 
clientele of statickis under his Turbo Technical Services 

.(4 www.jimturbo.ne) operation providing FCC application 
preparation and eld work. 

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

www.devabroadcast.com 
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Open the door to your possibilities! 
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shop Talk by Steve Tuzeneu, CBT .‘.I.., 

Misc. Tech-Tips and Thoughts 
Here we are, already a few weeks into the New Year. 

It never ceases to amaze me just how fast time goes by. As 
engineers, we know that feeling every year. You have so 
many things to take care of, that the weeks rush by. Now 
that we are into another new year, it's time to think about 
what you plan to do over the months ahead. 

Operating Systems 

By the time you read this column, Windows 7 support 
will have expired. If you are running a radio station or 
group of stations on this operating system, you really 
should plan to migrate to Windows 10. Or you could 
transition to an alternative to Windows: Linux. 

Linux does not require you to pay hundreds, or if you 
work for a big company, thousands of dollars to upgrade or 
purchase new software. Some versions of Linux look a lot 
like Windows, and are just as user-friendly. 

I have Linux "Mint" on one of my computers at home, 
and it looks and feels like Windows to me. Mint has almost 
everything its Windows cousin has. There's a browser, an 
email client, a media player, a word processing program 
and other programs that are a lot like Windows. While it's 
true you can't use any off-the-shelf (or downloaded) 
software designed for Windows on a Linux machine, there 
is a module that will emulate Windows and allow you to 
use many programs you will use at your station. 

... ..'1m 

Whatever operating system you have, or plan to 
transition to, take steps to keep your computers secure. I 
have read in a national radio publication where a big 
radio group had to deal with some ransomware that 
landed on one of their computers. I once worked for a 
group that had to deal with that kind of nuisance. Trust 
me, it's no fun, so make plans so you are ready should it 
happen at your station or group. 

Documentation — It's Important. 

Some ofthe equipment around your station comes with 
a software utility that enables you to save settings to your 
laptop. That's very handy to have, should you need to 
configure another piece of identical equipment at another 
location. Then there are the times something happens to 
cause that piece of equipment to lose its settings. It's very 
convenient to have those settings where you can upload 
them. Uploading the settings to your box saves a lot of 
time. Keep a copy of your settings on a thumb drive and 
somewhere in the cloud. If you have a copy in the cloud, 
you can retrieve the file from almost anywhere. 

Sometimes a piece of equipment does not allow you 

to save your settings to a file on your laptop, like the 
Gates Air IP 100. In that case, it's a good idea to take 
screen shots of all the places where you entered configu-
ration parameters. You can save the screen shots in your 

photo library, amd it will save you time if, for any reason, 
you need to do it all over again — you'll have the 
information and can just manually input the settings. 

While I'm talking about documentation, keep copies 

of your documentation where you will need to use them. In 
the transmitter shack, keep hard copies and digital copies 
in a dry, temperature-controlled place where you can find 
them. Some remote locations have poor, or no, access to 
the Internet, so downloading what you need may not be 
possible. In some cases, the company that produced your 
manuals and schematics is no longer in business, and 
getting replacements will not be possible. 

Once again, if it's possible and practical, keep your 
documents in the cloud for easy access from anywhere that 
has good Internet access. 

When you make repairs or carry out scheduled mainte-
nance, record those details in a book at your shack, and 
some place on the web, like in a document in Google Does, 
or in a file on Drop Box. Should you need to have someone 
else do work at your site, details can be shared through 
Google or Drop Box, and that person can record any 
additional work in the same document. 

Back-Up Plans 

As soon as you possibly can, spend time working up 
some back-up plans. Preparing your back-up plans now, 
when everything is running smoothly, will save you time 
and frustration later. 

Loss of Power 

What will you do when the power goes out? Does your 
generator have enough ready fuel to last until the power is 
restored? What will you do i f your tank runs out of fuel? Do 

you have the name and number of a business that will be 
(Continued on Page 36) 
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Shop Talk -iwi-I114\reeii— 
Misc. Tech-Tips and Thoughts 

— Continued from Page 34 — 

ready to fill your tank with fuel? Has your generator been 
on a routine maintenance and test schedule? What will you 
do if your generator fails? Can you locate the name and 

number of a technician who will come and repair yours at 
a moment's notice? 

Transmitter Failure 

In your transmitter shack, do you have a back-up 
transmitter that's ready to go when you need it? If no back-

up exists, do you have a spare tube or parts, should the need 
arise? Placing spare tubes or parts in your new budget will 
save a lot of down time once they have been purchased and 
placed where you need them. It is obviously faster to get 
your transmitter back on the air if you have the parts in the 
shack then if you have to order them delivered overnight. 

Studio Failure 
Are your studios ready in the event of a disaster? What 

will you do if a lightning hit or power surge takes out your 
on-air console? Have you placed surge protection ahead of 
your studio equipment? How old are the batteries in your 
UPS? Will your equipment operate once the power goes 
out and your generator needs a minute to start up? 

If the on-air studio suddenly goes silent because light-

ning took out the console, do you have a plan in place to get 
back on the air? Will you switch to a production studio or 
secondary studio until repairs can be made? 

Is there a plan in place should you discover ransomware 
on your hard drive? What will you do if one of your hard 
drives or solid state drives containing your music or 
commercials fails? 

STL Failure 
How will you get your audio to the transmitter site if 

your aural STL dies? What about your Internet-based STL; 
what will you do if that goes out? 

These are the kinds of thought processes which will 
help you greatly in the event of an emergency. While 
you're documenting these plans, you will want to have at 
least one other person who will fill in for you when you go 
away on vacation or attend a convention. 

That substitute engineer should know where to find 
your plans and contact numbers so he can be in touch with 
people or companies that will need to do their job to get you 
back on the air. 

If you don't have a generator, what is the name and 
number of your power company? Is there a special phone 
number you need to 
call for commercial 
customers? Do you 
have your account 
number and loca-
tion ready should 
they ask for it? 

Do you have 
your remote control 
and monitoring 
equipment on back-
up power, like a UPS, for times when the power goes out? 
It can't call you or your substitute without some kind of 
power. Some engineers listen to their stations all the 
time, and there are times when that is not practical, so 

38 kW Standby Generator 

Kiuntroni 
Solutions for ALL FM Installations 

FM Combiners 

Full line of Isocoils 

Por 

co-locating 1 

4e, or more FM 

Translators on 

tower 

ADDRESS: P.O. Box 845, Bristol, TN 37621 

Model FMC-1.5 Isocoupler 

for low-loss isolation 

solution 

your remote control needs power to call out during a 
power failure. 

Everything I have mentioned in this column is likely 
something you have read elsewhere and is nothing new, 

but we need these reminders now and then to encourage us 
to get the work done. It's an investment in time and money 
that will pay us back later when an emergency arises. 
Self-Inspection 

Another area where we need to invest time is in 
inspecting our station's transmitter site and studios for 
legal compliance. Many state broadcasters' associations 
have an engineer on contract that will offer the Alternative 
Broadcast Inspection Program, or ABIP for short. Yes, it 
costs money, but the ABIP could save you a fine and 
embarrassment later should the FCC come for an unex-
pected visit. It's a good idea to have an ABIP engineer 
check things over to make sure you didn't miss anything. 

If utilizing the ABIP is not in your budget, download 
the FCC check list for your AM or FM station, and ask a 
fellow engineer to help you after you have done the process 

yourself. You could always reward him by taking him out 
to lunch or dinner. 

If no other engineer is willing or available, you could 
at least go over the check list yourself and see if there is 
anything that needs attention. 

What Can You Share? 

Is there something that you have learned last year, or 
this year that would help solve a problem for another 
engineer? If you have some technical news or advice, 
please let me know. If so, please feel free to contact me 
at: stuzeneu@sbe.org 

Steve Tuzeneu, CBT, is a staff engineer with the Bible 
Broadcasting Network in Charlotte, NC. He is a certified 
engineer with the SBE, and an extra class radio amateur. 
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Coaxial Dynamics 
A CDI INDUSTRIES INC COMPANY 
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COAXIAL DYNAMICS has been a leading manufacturer of 
precision equipment for the measurement and termination of 
RF Power since 1969. Our equipment is used by engineers 
in a wide variety of applications throughout the world. 

Our products include: 

'Directional Wattmeters for both Analog & Digital applications 
from 1 W to 100 kW and from 2 MHz to 2.3 GHz. 

•Wattchman RF Monitor/Alarm Systems. 

'Line Sections & Plug- In Elements. 

•RF Loads - Dry, Oil, Water, and Air designs up to 200 kW. 

'Low Pass Filters & Power Sensors. 

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

•Broadcast Equipment. 
Wattchrran - High Power Wattmeters - Elements 
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'Termination Loads. 
Dry - Oil - Water - Air 

otZ110 

••••••••• 

Antenna 
Systems 

PSI is dedicated to • éalgrunsj an manufacturing the 

highest quality product. Working diligently with 

station engineers, consultants and outside vendors 

ensures that each project is completed to the 

customer's satisfaction. 

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

non-directional, multi-station and more. 
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Transmission Line 

Combiners 

Filters 
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Propagation Systems, Inc. 
Phone: (814) 472 - 5540 Fax: (814) 472 - 5676 
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Small Market Guide 

An Interfering Situation 
by Roger Paskvan 

It was a warm November afternoon in Small 
Marketv i Ile. The station phone rang. The receptionist said, 
some guy from Verizon wants to talk to an engineer about 
interference. The words came to my mind, Oh goody, isn't 
this going to be fun. 

Yes, their engineer from out of town, with his ex-
tremely expensive Rhode and Swartz spectrum analyzer, 
was at our tower site eagerly wanting to show us some-
thing. I agreed to meet him at the tower in 30 minutes. 

Well, he was polite and basically showed me that there 
was a huge spike in the center of his screen. He informed 
me that this was our 9th harmonic and it was very strong, 
landing right in the middle of their cellular band. I asked, 
"Is it radiated or coming out of this box?" Well, about 300 
feet in front of the tower, the harmonic was gone. It was 
actually coming out of the transmitter cabinet. 

He explained that the signal is making it to their panel 
antennas and causing havoc on 828 MHz. To make matters 
worse, being deviated FM times nine, makes a big band-
width imprint on their channel. He walked around the 
transmitter — there were definite areas that were, more or 
less, radiating harmonics out of the case. We parted com-
pany and told the gentlemen we would work on the issue 
to try and reduce the emission. 

The next week, all the small holes and knockouts in the 
transmitter were plugged with copper and sheet metal 
screws. One of the biggest areas was where the three inch 

line comes out of the back of the transmitter. Our efforts 
made some difference and the harmonic was reduced by 10 
dB. A receive standard was set up, utilizing a tuned dipole 
antenna on a stick, cut for 828 MHz. This became a wand 
that could sniffout 
leaks, as well as a 
standard for the 
interference level. 

Since it was an 
older 816R trans-
mitter, I called 
Continental and 
asked them for ad-
vice. They said, in 
the 1980's, the 
word cellular was 
not even thought 
of. In any case, 
they told me to 
check the cavity 
and door finger stock. In doing so, I learned the harmonic 
would drop by 15 dB, just by pushing on the cavity door. 
An internal inspection revealed that the finger stock at the 
bottom of the cavity door had burned off over a period of 
time and was not making a good connection. Continental 
still sells the finger stock but, hope you're sitting down, at 
the price of $250 for 15 inches. After all, it is silver plated. 

Continental 816R 

That night, I took the beast off the air and removed the 
finger stock. Yes, it was burnt from a long period of arcing. 
The new shiny shims fit-in perfectly. I took a copper Brillo pad 
and cleaned up the remaining finger stock as well as the door 
that surrounds the cavity. This helped a lot and the door no 
longer responds to physical pressure, with the harmonic level 
now dropping another 12 dB. Sniffing around the cavity, it 
became apparent that the 816R generates the harmonics in the 
cavity section. The driver was clean but there was some 9th 
harmonic content on the coax coming in from the external 
exciter. A quarter wave trap for 828 MHz was installed on the 
exciter line that reduced that harmonic down 30 dB. This trap 
looked good on the spectrum analyzer but had no effect on the 
harmonic level from the 816R cavity. It was concluded that 
the ninth harmonic was not riding through the driver chain but 
being self-generated within the cavity. 

Next, we learned that cavity tuning and loading had a 
big effect on the harmonic content of the 828 MHz signal. 
It was possible to tune the transmitter for minimum har-
monic content and maximum output. All other functions in 
the transmitter had little or no effect on this problem. 

Overall, the mods brought the harmonic content down 
some 30 dB. The transmitter exceeds the -60 dB FCC 
requirement but the harmonic is still there at a much 
reduced level. I guess those cell sites have a real hot receive 
front end. To add to the situation, the cell site is on the same 
tower as our FM station. 

Our next option is to build a screen frame that will fit 
over the front of the transmitter box. A lot of harmonic 
energy is finding a way out through the meter squares since 
they are plastic. If any readers have encountered a similar 
problem, I would welcome any email input that may help 
reduce or solve this case radiation problem. 

Roger Paskvan is a Professor of Mass Communications at 
Bemidji State Univrsity, Bemidji, MN. You may contact him at: 
rpaskvangbemidji.}tate.edu 
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Links and Lines 

Nitrogen vs Dry Air 

by Gary Minker 

If you are in the Broadcast Engineering business as an 
employee or contracting member of the Gainfully Self 
Unemployed, you are probably over the age of majority 
and are not too crazy about folks shaking their finger at you 
bellowing ... Don't Do That!! 

Get over it. It is these well meaning folks that are 
either trying to save you from killing yourself, your 
apprentice, or the station cat, and in this well meaning 
insubordination, you ought to listen to what they have to 
say and not just write it off as their childish folly. Those 
older, and some younger, may have been to the goat 
roping that you missed and my articles, I will be that 
thorn in your side and welcome your thoughts by email 
or voice toward the same content. 

In keeping with provocative topics, the war rages on 
between the followers of Nitrogen pressurized systems 
and the Dry Air Dehydrator bunch. Just like Ford and 
Chevy fans, there is always a Dodge fan out there also who 
believes that a pancake compressor is just fine for his 1200 
feet of 3-1/8" rigid, but we won't go there. 

The introduction of inert dry gasses is nothing new to 
industry and food preparation. Noble and other flammable 
gasses have long been pumped into bags and cans ofcrispy 
and chewy snack foods to keep Oxidation at bay and to 
keep the snacks crispy and free from the effects of mois-
ture. Notice the word "Oxidation." No, your snacks don't 
rust or corrode but they do age, rot and discolor, in the 
presence of Oxygen, and the idea of moisture in your 
pretzel bag is just unthinkable. Argon, Nitrogen, Propane, 
and other combinants of Butanes, and a host of other 
smells, have been used to preserve everything from 
Twinkles to Tostito's for ages. 

The same principals apply to your tidy little environ-
ment of dissimilar metals from the galvanic table, that 
make a great battery when wet — especially so, when 
excited by electricity. While electrically useful, Beryllium 

and Silver are pretty diametric, as far as the creation of 
voltages are concerned. This disparity, and elementally 

high voltage, cries out for a super dry environment. With 
the simple list including Silver, Beryllium, Stainless Steel 

(of some grade or another), Copper, Spring (carbon)Steel, 

Brass, and Bronze, you add carbon, silicon grease, other 
forms of dirt, and who know what — then add water and 
excite with RF ... yummy! You can see the picture is 

complex and continues to unfold. 
This is a long running war and dates back pretty 

much to the beginning of electrical technologies. One of 
the first recorded uses for purging was telephone cables. 
These lead, oil, and paper buried and aerial cables had 
valves installed on them so that Nitrogen could be 
pumped through the cables to keep the moisture out. It is 
true that the purveyors of the round conductor equally 
vacillate on the use of Nitrogen and Dehydrated Air, but 

when it gets down to it, tarnish, oxidation, corrosion and 
just plain rot can not happen in a Nitrogen environment. 
This notion was the lead thought with the paper, oil and 

lead cables. Fungus, tarnish, rot, water intrusion, and 
corrosion were factors here. Unfortunately the conun-
drum does not stop with green fuzzy rot. 
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During a bum out, other than the thought of molten 
metals dripping down from the sustained arc inside the 
line, the Teflon insulators are the main culprit. Like any 
useful petrochemical, PTFE, and all of the derivatives 
used in transmission line, nasty chemical compounds are 
released during the early stages of severe heating, all the 
way through to the point of self sustaining combustion. 
(OK, the arcing helps out a lot. ) 

There is even a Patent for a Line Safety Monitoring 
Device that includes the purity of a Nitrogen atmosphere 
inside the transmission line system as one of the criteria for 
detecting a fire in the making. 

Fuel for the Fire 
I have spent days looking for the article published by 

a chemist that proves beyond a doubt that, under certain 
and ideal conditions, burning Teflon can create soot while 
in a pure Nitrogen atmosphere. I admit that I am not a 
chemist and while I followed the article with great interest, 
the chemist admits that precise conditions must exist in 
order for this chemical breakdown to happen. If I find the 
article, or anyone has it, I will include it in a followup 
article. While these precise conditions are a bit scarce, I 
give kudos to the author who ever he was. 

The practical side of the matter, after nearly 30 years 
of working with Transmission Line fires, is that the ones 
that have Nitrogen pressurization are greatly limited in 
collateral damage from smoke, soot, and other gaseous 
damages. The Dry Air systems just flame away and soot 
up the system with dramatic consequences. I don't know 
if it was the 50th or the 100th burn out that I worked that 
convinced me of this but I just state my case and have 
photos. 

As if this is not enough, there are other conse-
quences. Severely heated PTFE products also release 
root base gasses. This is a highly corrosive and toxic gas 
that has been seen to corrode the metals inside of the line 
systems when present and remain unpurged from a super 

heat incident that may not have resulted in a line fire — 
such as a high VSWR that was caught and supposedly 

cured. This illustrates the notion that purging is a good 
thing and popper valves can be your friend. Then there 

are various oils and other semi solids that ooze about and 
can irritate the technicians if contacted or ingested. This 
gas is sometimes known as Oxygen Difluoride or Fluo-
rine Monoxide, and according to the one document, 
shares a top spot with another unrelated chemical for the 
king of respirator selection criteria. 

Saving the World 
In this battle the question then becomes, what is 

practical for your use? Many years ago, Litton Medical 
introduced a Nitrogen Generator called the InstaGas. This 
was a fantastic creation because it extracted and stored 
pure membrane sieve Nitrogen gas from ambient atmo-

sphere at 35 psi and vended it to you at any pressure below 

that level. Unfortunately it came with a cheap compressor 
that did not live very long and the sieve device required 
periodic trips back to the company for care and adjust-
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ment. The unit was only on the market for a decade or so 
and then left many of us with them to sit in the corner sad 
and neglected. I have two units, one large and one small, 
that I will cheerfully sell the sieves to someone who needs 
them (I'm keeping the tanks). 

Bottled high pressure gas is always a good choice, and 
for those with active leaks or wild desires to purge their 
lines often. High and Low 
pressure Liquid tanks are 
cheap and plentiful. Cau-
tion, liquid tanks do not 
have a shelf life of much 
longer than three weeks. 
You gotta use the gas or 
it boils off and vents to 
the room which can cause 
an inhalation or suffoca-
tion hazard. 

Dehydrator manufac-
turers have been having 
some issues lately with 
who will stay and play 
in the market place and 
who will abandon 
ship after years of 
dominating the 
market. All of 
these product im 
ages are borrowed 
and have no claim 
for use or adver-
tisement. 

The decision 
to use air or gas is 
a personal one and 
should be made 

with many factors brought in to consideration. Tight 
systems, remote locations, transportation problems, line 
size and type, all 

play in to the deci-

sion process. 
What should not 

influence your de-
cision is what the 
neighbors do or 
how "it" has al-
ways been done 
for years. Make 
this important de-
cision wisely, and for those in doubt, chat about it at a loca 
watering hole or SBE meeting. 

Fire is inspirational but should not be taken lightly. 
Soot can destroy a line and render it a total loss, if not a 
candidate for a total strip out and component replacement, 
with the potential of future fires from the missed carbon 

that remains from a poor cleaning job. 

Gary Minker ownsj Radio Works R.F. Consulting Email him at: 
gary@RadioWorksRFConsulting.com or call 561-346-8494. Find 
Gary on the web at wWw.RadioWorksRFConsulting.com 
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9 11. Tec - ips 
by Richard Rudman 

Quick RF Plumbing Solution 

When you are making emergency AM RF repairs involv-
ing transmission lines, would it not be great to be able to go 
to Home Depot, Lowes, or any good full service hardware 
store, and buy the parts to make almost any flange type coax 
connector you need? 

Consider the benefits. No floor pacing while waiting for 
FedEx or UPS to show up. Even better, you are not paying 
for emergency connectors as if they were made of gold. 

A Need Arises 
A situation came up with one of my clients where we had 

to build a pass/notch filter for a new solid-state transmitter 
that refused to work into the existing two-tower DA phasor. 
A new phasor network was already on order, but delivery 
was months away. 

The mission: Get the new transmitter on the air so the site 
power bill would not no longer go into heating a bank of 
resistors every night. 

Building the temporary filter design involved providing 
new terminations of 7/8" and 1/2" foam-filled line. I have 
often looked at the bright copper and brass fittings in 
hardware stores and mused that they might be used in some 
way to make coax connectors. The time had come to find out. 

Shopping for Hardware 
With some short pieces of transmission line in hand, I 

surveyed the available hardware at my local outlets. I found out 
that there were some copper and brass fittings that might work. 

For the 7/8" line, I bought copper tubing to 3/4" pipe thread 
adapters and a section of copper tubing to fit inside the tubing 
end of the connector. This provided a snug fit for the copper 
jacketed coax. For the 1/2" line, I found a 1/2" hose connector 
to 1/2" pipe thread connector that looked promising. 

How do you adapt 3/4" pipe to a flange that could be 
solidly bolted and grounded to the filter network? I had to 
leave the world of brass and copper for that. But, as 1 
reminded myself, this is temporary, and everything would be 
indoors. 

Suitable Substitute 
Pipe floor flanges found in hardware store electrical 

departments were the answer I chose. They come in a variety 
of pipe thread sizes including 3/4" and larger. I bought the 
cast iron variety, but they are available in brass at specialty 
home or office decorator supply houses that are not always 
open in the middle of the night. 

If you have a little time, I found a source on-line called 
the Hardware Hut: 
www.thehardwarehut.com/catalog-product.php?p_ref=6739 

The smallest size they offer is one inch, so some added 
copper fitting creativity would be involved to adapt from the 
copper tubing or hose connectors that actually secure the 
copper coax jacket. 

Putting it Together 
Some details: for the 1/2" adapter to the flange, I had to use 

an iron 1/2" to 3/4" adapter. I know these are available in brass, 
but even full service hardware stores run out of stock. 

Back at the site, I cut slots in the copper tubing adapter, 
the copper tubing section for the 7/8" adapter, and the 1/2" 
brass hose adapter so I could mechanically secure and 
provide a good RF ground to the copper coax jacket. I used 
standard automotive stainless steel hose clamps for my 

makeshift connector. 
All grounding sur-
faces were filed and 
deburred. 

The flanges were 
bolted to a section of 
pre-drilled angle 
bracket. I drilled mat-
ing holes in wide cop-
per strap for bolts. 

Problem Solved 
After assembly 

and tuning, we 
checked the effec-
tiveness the new con-
nectors and their 
grounding by using 
heavy clip leads to 
look for any changes 
to the filter's tuning. 
We saw no changes. 

This emergency 
work-around could 
well apply to larger 
coax sizes up to three 
inches for AM ser-
vice. I will let you 
know if the future 
takes me back to 

A usable 1/2" adapter 
from the hardware store. 

A custom-built 7/8" adapter. 

hardware land with a section of larger line. 
This project brought back a lot of memories of Ham radio 

Field Day activity, including not having all the right connec-
tors on hand and the strange but effective things we came up 
with to get on the air. - Radio Guide - 
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TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

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

Fine Used AM & FM —ransmitters & New Equipment 

AM 

FM - 

1 kW 

5 kW 

5 kW 

6 kW 

2005 

2000 

2015 

2012 

NauteIJ1000 

BE AM 5E - Solid State 

GateAir DAX5 

Nautel XR6 

Please see our current listings on our website. 

55 W 2000 

7.5 kW 2005 

10.0 kW 1988 

10 0 kVV 2001 

20.0 kW 1992 

25.0 kW 1996 

25.0 kW 2004 

Harris DIGITT^^ CD 

Harris Z7.5CD - Solid State 

BE FM10A - Dual 5 kW 
Harris Zi OCD - Solid State 

Harris HT20CD 

Continental 816R3 

Harris HT25CD 

Please see our current listings on our website. 

Used M sc. Equipment: Exciters. 

Bird Model 8932, 10kW Air-Cooled RF Load Harris DIGITTu - New 30W Synthesized 

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

OMB STL systems for radio. corrplEtE 

with antenna and cablE for under S5.000! 

PO Box 26744, Elkins Park, PA 19027 

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

ECONCO 
Rebuilt Power Tubes 

Approximately One Half the Cost of New 

3,000 Hour Unconditional Guarantee 
Call for Your Quotation 

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

www.econco.com 
1318 Commerce Ave, Woodland, CA 95776 

The 

Broadcasters' Desktop Resource 
... edited by Barry itlishkind -- the Eclectic Engineer 

HCMIE NEWS I ARTIC-ES I MANUFACTURERS & VENDORS I SERVICES I SUPPORT! RESOL RCIS I USED: BUY/SELL SITE SEARCH I CONTACT 

Looking for an Internet archive of broadcast news and articles on 

technical, IT and managerial issues? 

The Broadcasters' Desktop Resource is at: www.theBDR.net 

Avoid missing out on anything - you are . nvitec to sign up for the one-

time-a- week BDR Newsletter. We promise to never flood your inbox! 

Check out now! — http:www.theBDR.ret 

• C_Qs_tL-Efficlent: The GatesAir Flexiva FAX 20 - Robert Wynne 
• NAL Watch: FL Broadband admits C- Band Interference;  pays $16k 
• major Layoffs at iHeart Media 
• CES 2070 - First Look 
• evindos 7 Reacies EDL - Upgrade to Windows 10 At No COlt 
• NAL Watch: Consent Decree costs $ 1.13 million for tower mess 
.• NAL Watch: NZEFMs to Pay $76k for Underwriting  Violations 
• 2020 '-aw: Broadcast  Engineering_Campensation - Barry Mishkind 
• Theiliztory of Audio Processing  - Part 7 - Jim Somich 
• FCC React to 3rd Circuit Ruling_ty Recuirino Renewal Amendment 
• ...! K Government Threatens to End Licensing  Fees 
• ‘=CC Issues  _a_Seport and Order on NCEFM and LPFM Processes 
• What Do We Really Know About Reginald Fessenden - Donna Haiper 
• Building  It Right The First Time - Dave Dunsmoor 
• Are the C-3and Changes the Death_KnelLfdr_ftaclio - Ronald Johnson 
• lincwing  When to Replace a Tube Transmitter - Elaine Jones 
• FCC C-Bard Plans Put GS Ahead of Broadcast - Karen Johnson 
• Inspecting the FCC Self- Inspection Checklists - Tim Berry 
• The Story Behind: - 50 Ohms - Barry Mishkind 
• The Heimdal  Anti-Rarisomwai-e Suite - Ron Castro 
• Mo-e newsy items here  
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Service Guicie Radio Equipment Products and Services 

TLM-1 TOWER LIGHT MONITOR 
Total Monitoring for Older Lighting Systems 

A microprocessor based system designed to monitor the 

status of FAA type A incandescent tower lights. 

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

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

• LED indicators for each alarm and status output. 

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

• Easy setup — one button calibration. 
• Installs at the circuit breaker panel 

• Available through broadcast distributors. 

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

14)FENGINEERS, 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 

k 
innovative 
solutions 

A 

Professional 

Engineering 

Company 

VS  COMMUNICATIONS4 

RS. Communications Software 
and Engineering 0:insulting 

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

oft 

• AM Pro 21", used daily by FCC 
engineers, performs skywave and 
groundwave allocation studies and 
AM coverage mapping 

The Leader in Broadcast 
Engineering Software! 

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

•Map FM stations and find upg,ade 
possibilities using FCC minimum 
separations and contour-to-contour 
methods with FMCommander rm 

• -• 9. , ••*•14••••••• 

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

7Gcée,..t 

Bay Country 
BROADCAST EQUIPMENT 

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

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 
NAcIDNA C  Transmitters 

Pre-Owned — Tuned 
and Tested to Your Frequency 

www.Besco-Int.com 
Rob Malany — Owner 

321-960-4001 • sales@Besco-lnt.com 

Doug Vernier 
Telecommunications Consultants 

FCC Applications for AM, 

FM, TV, DTV, LPTV, STL 

II Upgrade and Due 

Diligence Analysis 

, 4 Frequency Searches 

V wS  ' ''''' " s"""'"' We use V-Soft Software! 

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

4 Site Relocations 

4 Propagation Prediction 

with Custom Mapping 

4 Demographic Analysis 

oft 
o Directional Antenna 

Design 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

flSS[CIFS,Ift. 
(760) 438-4420 

LINK@SURCOM.COM 
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Three New Products Available From Progressive Concepts 

LIGHTNER ELECTRONICS www.lightnerelectronics.com 
Toll Free 1-866-239-3888 Shop online www.broadcastaysales.com 
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Progressive Concepts has been supplying its customers with high 
quality FM Broadcasting Equipment for 30 years! The company 
announced today that they are now an Authorized Dealer and 
Complete Service Center for Italian Mfg. RVR Electronica. 
Progressive Concepts now offers seven new models of 
RVR FM Transmitters that are all FCC Certified AND Industry 
Canada Approved. They are: TEX30, TEX100, TEX150, TEX300, 
TEX502, TEX702, and TEXI002 ranging in output power from 

30 watts to 1KW. All of these Stereo FM Transmitters are suitable 
for both Class A and LPFM stations and include remote control 
via a built-in Ethernet port. Options such as RDS, AES/EBU, 
TOSLINK, CW & FSK ID, etc. are available upon request. 
Most of these models are currently available from stock. 

Progressive Concepts announces a new line of FM 
broadcast Antennas. There are three new models to choose 

from: The CIRPA, the PCP, and the LB I. The CIRPA 
antenna is a Broadband Circular model that handles up 
to 2KW and can be stacked for higher power levels and 
to provide more gain. The CIRPA antenna uses a 7/16" 
DIN connector on 2KW models and a 7/8" EIA on higher 
power models. The PCP is a Tuneable Circular model that 
handles up to 800 Watts and can be stacked to handle more 
power and to provide higher gain. The PCP antenna uses 
an "N" type connector for 800 Watt models and a 7/16" 
DIN for higher power models. And finally there is the LB! 
Vertical Broadband antenna that handles up to 2KW and 

can also be stacked to handle more power and provide 
higher gain. The LB1 uses a 7/16" DIN connector for 
2KW models and a 7/8" EIA on higher power models. 
All models are currently available from stock. 

J 

Progressive Concepts announces that it is the Master USA 

Distributor and Service Center for Dutch Co. D&R Electronica. 
Progressive Concepts carries their complete line of Radio 
Production and ON-AIR mixing boards and mixing consoles. 
There are many models to choose from such as the Airlab, 
Airlite, Airmate, Airence, Lyra, Axum, Mite, and the WebStation. 
All of these mixers incorporate digital control over the analog 
signal. VCA circuitry insures ultra-clean audio. The entire line of 
mixers and consoles can be programmed to fit the users needs 
and connect via USB to any computer for use with automation 
software. D&R also manufactures a line of ON-AIR warning lights, 
VU meters, Telephone Hybrids, and their own "Aircast" automation 
Software. All of these are available from Progressive Concepts. 

Progressive Concepts 305 South Bartlett Road, Streamwood, IL 60107 (630)736-9822 sales@progressive-concepts.com 
www.progressive-concepts.com 
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ALL TIM WANTED 
IMAS A STUDIO 
By Ron Erickson 

It was May of 2014 when KKHP-LP, Oroville Califor-
nia received their license from the Federal Communica-
tions Commission. I was the consulting engineer on the 
project and have stayed involved over the years. The thing 
is, they had a great transmitter site way up on Kelly Ridge 
near the Oroville Dam. In fact, the site was high enough the 
FCC granted only 35 Watts ERP. Height is everything in 
FM and this small amount of power, pushed into a NiCom 
BKG77 circular antenna, performed very well, producing 
an excellent car radio signal all the way down the road into 
town. The station was well received by the folks around 
Oroville. It was programmed with "Five Decades Of Radio 
Hits" — as their slogan said. The thing was, they had an 
automation computer, a NiCom transmitter, an excellent 
Inovonics FM processor, the required EAS gear ... but no 
real studio. About a year later a location for the studio was 
found but the building needed a complete renovation. The 
plans to build at this location seemed so solid that they 
moved on buying equipment, purchasing furniture from 
Graham Studios, and waited for the building remodel to be 
completed. Almost a year later the studio location van-
ished as the owners changed their minds. Several subse-
quent sites were looked at, but nothing really worked out. 
Everything went into storage. 

Fast forward to 2018. Finally a location deal was 
agreed upon, where a studio could be built inside a down-
town building. This location was occupied by an organiza-
tion that the station management was really familiar with. 
What could go wrong? I pulled our 38 foot motorhome into 
an Oroville RV park and started working with the carpen-
ter. The remodeling was going well when, in July 2018, a 
small fire outside of Redding California started but quickly 
gained ground. This was the Carr Fire and smoke filtered 
down into the Oroville area to the level of, "we should 
drive elsewhere," and so we put the studio build on hold 
and left town. 

In late October 2018 we travelled back to Oroville. The 
weather was perfect with no smoke in sight. By the first 
week in November, the studio walls were up and I was 
ready to start moving in the broadcast furniture. Then in the 
early morning hours ofNovember 8th, 2018, a real disaster 
struck. The fire began near the community of Pulga and 
quickly destroyed over 20,000 acres as well as the town of 
Paradise. Residents awoke to smoke and before very long 
the people knew they had to get out. Evacuation was tough 

with only one main route down to Chico. Cell sites were 
burned, hampering phone communication. Comcast lost 
signals as the fire spread, the power went off and then there 
was concern that the fire might jump Lake Oroville and 
spread to Berry Creek Ridge, very close to the RV park we 
were in. Our carpenter left our job to hand out food and 
water to evacuees. Our RV park dog run had become a 
haven for rescued horses. Once again we decided it was 
time to go ... but where? 

Photo Courtesy of express.co.uk 

The smoke we wanted to escape from was covering 
Sacramento and spreading south. We choose to get above 
it by going East on Interstate 80 to Reno. The worst part in 
my mind to this day, is the loss of 86 lives and the 
devistation of homes, businesses and 100,000 acres. 

Photo Courtesy of Capitol Public Radio 

Later I read on the Internet: "After a very meticulous 
and thorough investigation, Cal Fire has determined that 
the Camp Fire was caused by sparks from electrical 
transmission lines owned and operated by Pacific Gas 
and Electricity." 

Back to Oroville in the spring of 2019 to complete the 
studio wiring. Two days into the project the station man-
ager notified me that the building had been sold and the 
new owner wanted to double the rent. Once again I packed 
up the gear and it went back into storage. Fortunately, 
before I drove away again, a deal was made for another and 
better location, but the studio walls needed to be con-
structed, so again we left town. 

Returning again to Oroville September 30th, 2019, I 
discovered the carpenter had completed a very nice studio 
room, nearly ready for the furniture and gear. I was able to 
start work by the 5th of November when PG&E announced 
that there would be power outages because of "high winds" 
(which never occurred) and they were doing this because 
they didn't want to be responsible for starting another fire. 
So, on November 7th, the station went off the air and the 
wiring of the studio was stopped. Honestly it felt like 
someone was trying to tell me not to build it. Darn weird that 
so many things had delayed this studio build. Around 
November 10th I was able to get back to work on the studio, 
installing the Graham-Studios furniture, Dynamax Console 
from Sandies, RODE Microphones, Automation, CD Decks 
and Barix boxes linking the new studio with the transmitter 
site. Ooma is an excellent choice of studio telephone unless 
you need a talk show system. 

The Completed Studio 

By the way, Dynamax consoles are built like a brick 
house. If you're still good with a solid analog console, I 
think you should browse the website at sandiesusa.com. 
Dave Strode is quIck to respond to any questions but 

rs enginee who hav been around for a while will find the 
layout and wiring to be "old school." 

Ron Erickson is q writer, Voice Talent,. Engineer and a 
Radio Consultant. He may be reached at 541-460-0249 or at 
ericicsonradiosales@jgmaiLcom 

PHASE TEK INC. 
Custom Phasing Systems 

Phasetek, Inc. is dedicated to provide 

the broadcast industry high quality 

AM Phasing and Branching systems, 

Antenna Tuning units, Multiplexers, 

and RF components. 

Phone: 215-536-6648 
sales@phasetekinc.com 
www.phasetekinc.com 
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2x16 DA/RJ Analog Distribution Amplifier 
The new Broadcast Tools 2x16 DA/ RJ is the perfect choice for analog audio distribution. 
Standard pinout 12145 audio jacks for easy installation with Cat5 cables. Configurable stereo 
(2x8) or monaural ( lx16) outputs. Balanced R145 and unbalanced RCA input jacks 
eliminate the need for external input level conversion. 

Broadcast Tools is a Veteran Owned Business wit 
DesIgned Assembled and &Minded 

sn WA State USA 
www broadcasttools con, 

BROADCAST 

PROBLEM SOLVED 
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FINAL STAgE 
RADIO ROUNDUP 
The Radio Guide Event Register 

Email your dates and info to: radio@rconnectcom 

NATE Unite 2020 
February 17-20, 2020 
Raleigh, North Carolina 
https://natehome.com/annual-conference/nate-unite-2020 

Great Lakes Media Show 
March 3-4, 2020 
Lansing Center — Lansing, Michigan 
https://michmab.ccm/programs-events/great-lakes-media-show/ 

2020 NRB Convention 
March 25-28, 2020 
Gaylord Opryland Resort — Nashville, Tennesee 
www.nrbconvention.org 

NAB 2020 Spring Convention 
Convention Center — Las Vegas, Nevada 
April 19-22, 2020 
www.nabshow.com 

Texas Association of Broadcsters (TAB) 
July 29-30, 2020 
JW Marriot Downtown — Austin, Texas 
www.tab.org/convention-and-trade-show 

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

815-2223556 
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Radio Guide Advertiser Info — January-February 2020 
Advertiser - Page 

Altronic - 39 
Angry Audio - 15 
Arrakis - 31 
Bay Country - 44 
Besco - 44 
BEXT - 43 
Broadcast Devices - 3 
Broadcasters Desktop Res - 43 
Broadcasters General Store - 19 
Broadcast Software Intl. - 33 
Broadcast Tools - 38. 46 
CircuitWerkes - 25 
Coaxial Dynamics - 37 
Davicom - 41 
Deva - 32 
D&H Satellite - 26 
Econco Tubes - 43 
Enco - 28 
ESE - 47 
FM Services - 44 
GatesAir - 9 
Graham Studios - 47 
Henry Engineering - 2 
Inovonics - 1, 13 
Kintronic Labs - 36 
Lawo - 27 

Website 

www.altronic.com 
www.angryaudio.com 
www.arrakis-systems.com 
www.baycountry.com 
www.besco-int.c,om 
www.bext.com 
www.broadcast-devices.com 
www.thebdr.net 
www.bgs.cc 
www.bsiusa.com 
www.broadcasttools.com 
www.circuitwerkes.com 
www.coaxiatc,om 
www.davicom.com 
www.devabroadcast.com 
www.dhsatellite.com 
www.enco.com 
www.enco.com 
www.ese-web.com 
www.towermonitor.com 
www.gatesair.com 
www.graham-studios.com 
www.henryeng.com 
www.;novon.com 
www.kintronic.com 
www.lawo.com 

Advertiser - Page 

Lightner Electronics - 45 
Logitek - 11 
Mega Industries/MCI - 34 
Nautel - 5 
Nicom - 42 
Owl Engineering - 47 
Paravel - 4 
Phasetek - 46 
PTEK - 24 
ProAudio.com - 48 
Propagation Systems (PSI) - 37 
Progressive Concepts - 45 
RF Engineers - 35, 44 
RF Specialties/Nautel - 42 
SCMS - 23 
Shively - 30 
Smarts Broadcast Systems - 29 
Stackley Devices - 47 
Studio Items - 39 
Surcom - 44 
Telos Axia - 21 
Telos Omnia - 17 
Tieline - 7 
Titus Labs - 41 
Transcom - 43 
V-Soft Communications - 44 

Website 

www.lightnerelectronics.com 
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.progressive-concepts.com 
www.rfengineers.com 
www.rfspecialties.com 
www.scmsinc.com 
www.shively.com 
www.smartsbroadcast.com 
www.stackleydevices.com 
www.studioitems.com 
WWW.SUrCOM.COM 

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

GRAHAM STUDIOS 
Broadcast Furniture 

866-481-6696 I v•ww.groham-studios.com 
wwvv.impportradio.corn 

Remote Reboot of AC Powered Devices 

Stackley 
Devices 
LLC 

(609) 
647 
9677 

RemOutlet 
Reboot 
Mini 
$179 

Adjustable 
Power 

OFF Time 

www.RemOutlet®.com 

11 
12 • 
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Accurately generate time code with ESE's Master Clock via the 12-channel GPS 
receiver and output multiple types of Time Code, SMPTE-LTC/EBU, ESE, IRIG-B, 
ASCII & LISB), and an extremely accurate iPPS signal. Further reliability with 
dual battery back-up, and new control panel software. ESE's NTP6 feature provides 
an NTP server compatible with the latest version of !nternet 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. 

www.ese-web.com 
+1-310-322-2136 

OWL ENGINEERING, INC. 
Consulting Communications Engineers 
5844 Hemline 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 
• Intermodulation Studies 
• Radiation Hazard Evaluation and Measurements 

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

Fax (651)784-7541 E-mail: infoPowleng.com "Member AFCCE" 
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SHUME 

UNBEATABLE 
CLARITY & FLEXIBILITY. 

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

spectrum for major events and tours. 

BROADCAST + PODCAST 

SM7B Vocal Mic 

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

LARGEST AUDIENCES 

Axient® Digital Wireless Systems 

Twin:PlexTe 
Subminiature 
Lavaliers 

Stands up to the 

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

SONG + SPEECH 

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

PRO"Alli D],Ç!1 
smart sound solutions 




