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Testing RF Lightning Protectors Without Indicators
Reprinted from DX Engineering (www.dxengineerin.com) and
Protection Technology Group (Polyphaser)

RF lightning protectors are designed to protect RF equipment by equalizing the potential difference between
the center pin of the coax cable and its shield. The majority of RF protectors do not feature indicator lights to
show whether or not they are still functioning. Since power is not readily available at some installation
points, an indicator light is not practical and would add significant cost to the protector.
So how do we know if the protector is still functional? Since the IS-50 and IS-B50 are the most widely used
PolyPhaser RF protector series, finding their application in Land Mobile Radio, SCADA systems, amateur
radio and many others, this paper focuses on their specific testing condition. IS50/B50 DC block RF protectors
The IS-50/B50 series products are capacitive coupled gas tube protectors with multi-strike capability. As DC block products, they do
not provide continuity from center-pin to center-pin, or from center
-pin to shield. Low frequency surge current induced onto the center
-pin from the antenna side is blocked by the capacitor until the gas
tube reaches its “turn-on” voltage to shunt the surge to ground
(assuming the IS-50/B50 unit is properly grounded).

Conversely, at the equipment input little potential difference exists, which hinders damaging current from
flowing through it. It should be mentioned that the majority of the lightning current is generally grounded
through the protector’s shield, not having to pass the gas tube at all. The only current through the gas tube is
caused by the potential difference between the shield and the center conductor from the antenna (surge) side,
because the gas tube, in a PolyPhaser protector, is connected between the shield and the center conductor on
the surge side (before the capacitor on the equipment side). Although tests still estimate peak currents between ~100 to ~500 Amps, the current is further divided by the number of coax cables on the tower.
(cont. page 3)
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(cont. from page 1)
Hence, the gas tubes generally last a very long time and their failure rate is more influenced by the site installation and number of thunderstorms per year than component failures.
Damage assessment
According to gas tube manufacturers, the components can take 1,000 events @ 500 Amp, 10/100 microsecond, or 5 events @ 20,000 Amp, 8/20 microsecond surge. Expected life of the gas tube without experiencing
a surge strike is 175K hours (20 years). However, predicting a gas tube’s lifespan is impossible since lightning is a natural event with varying current waveforms and return strokes. The weak link in all protectors is
the contacts in the connectors. The center pin that makes the connection between the cable connector and
protector can get damaged from high currents. If that is the case insertion loss and SWR (Standing Wave Ratio) increase. The IS-50/B50 protector should be replaced if insertion loss and SWR are greater than they
would be through a straight through barrel adapter, as full failure may or may not pass RF.
How to test for damage
Since the IS-50/B50 protectors are DC Block devices, they cannot be tested with a resistance or ohm-meter.
A properly functioning product will show the same results as a damaged one, because the unit does not have
any continuity between center-pins. Furthermore, roughly 95% of the time a gas tube will fail open, which is
also indicative of a functioning state, as well as a failed state.
(cont. page 6)
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SATURDAY MORNING’S BREAKFAST
You’re all invited to join LBARA members for a great breakfast each and every Saturday morning at
Rusty’s Resturant located at the southwest corner of Lake Havasu Ave and Kiowa Blvd. Breakfast is
served at 6 a.m. (or earlier if you want a good seat!) Most important, the food is great!!!!
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2011
LBARA CHRISTMAS PARTY

SANTA CLAUS
(aka: KD5MBA)

MERRY CHRISTMAS
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(cont. from page 3)
To test the IS-50/B50 units, without expensive test equipment, check the VSWR (Voltage Standing Wave
Ratio, or return loss) of the radio transmission line. If it has increased significantly from the time it was first
installed, then damage to the unit can be expected. To determine if the damaged component is the protector,
it should be removed from the line and replaced with a barrel adapter. If the radio’s VSWR performance has
improved far beyond the VSWR specification of the protector, the unit should be replaced.
The failure rate is affected by where and how the protector is installed and the natural variation in the intensity and number of return strokes per lightning event. The tower size and placement, the ground conductivity, and number of storms per year also influence the life expectancy of the unit.
Generally gas tubes will withstand multiple hits of <20kA each. However, since that much current could only ride on the shield, it would indicate that the coax cable shield or tower ground connection may not be
grounded properly. The N connector center pin can also degrade with numerous smaller hits. This degradation of the center pin will happen on any connector in the transmitter line. For this reason a scheduled yearly
testing of the system’s VSWR is recommended.

POINTS TO PONDER


Good health is merely the slowest possible rate at which one can die.



Give a person a fish and you feed him for a day, teach him to use the Internet and he won't bother
you for weeks.



Why does a slight tax increase cost you $200.00, and a substantial tax cut saves you $30.00?



Health nuts are going to feel stupid someday, lying in a hospital, dying of nothing.

Upcoming Activities and Hamfests
January 21-28, 2012

Quartzfest - www.quartzfest.org - Quartsite, AZ

January 28, 2012

Palm Springs Hamfest - Palm Springs, CA

February 17-18, 2012

ARRL SW Division Convention - Yuma, AZ

Are you looking to upgrade your license?
Give our VE Exam Team a call.
See Ed Gillespie, AB7EM at #453.7412
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FOR SALE/TRADE
ADI 201 VHF 40 Channel.

New in box. $90.00. Contact

Dick Jernigan, W7DXJ.

Alinco DX-70

160-6 Meter, All-band Transceiver. It is in pristine
condition with no scratches or dents. Protective cover is still on the
LCD. Used very little in the motor home while on vacation once or twice
a year. Includes power cable, stock mike, manual. $350 before it goes
on eBay. Tim Lotspeich, KX7P, kx7p@arrl.net.
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If you have anything you would like to see included in
these issues, please let me know. I’m always looking for
articles, news items, construction articles, or anything
that might be of interest to our readers. You can contact
me at 928.855.7941 or email at grf@uneedspeed.net or

Jack Fritchey

Membership Chair

francej@ajsinsurance.com.

VISIT OUR WEBSITE
www.lbara.net

FROM THE EDITOR
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P.O. BOX 984
LAKE HAVASU CITY
ARIZONA 86405

ATTENTION READERS
Please note that this issue represents a “work-in-progress”
and there are a number of changes to be made in subsequent issues. I would greatly appreciate your comments,
both good and bad, as well as any suggestions for future
issues. This issue also begins our first attempt to deliver
the STATIC to your doorstep electronically. Please keep
me abreast of any email address changes you may have and
I promise to have this delivered promptly and accurately.
Also, I still have a number of articles awaiting publication
and will do so in the future. This is your newsletter, so
keep the articles, letters, and pictures coming. I can be
reached at home (855.7941) or via email at
grf@npgcable.com .
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EQUIPMENT FOR
SALE
EDITOR’S NOTE : List your items for sale
here. Ham radio related only, please. Include a
picture if you like (please use a jpg format).
Email all to me at grf@npgcable.com) along
with your name and phone number.

