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REACT's Don Dodson, SWR @55, assists Gary English, W5WYQ, with an HT at a Communicator Gateway Workshop. The workshop
is held monthly at Scripps La Jolla Hospital. Related article on Page 3. John Wright, SWR 942
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SWR's mission is to prepare for
communications during emergencias
and dizasters. This preparation is
accomplished though working
community events such as: The
Mother Goose (El Cajon) and North
Park Holiday Parades, Descanso
Endurance Horse Ride, San Diego
International Triathilon, Fiesta Island
Time Trals, the Sikver Strand Half
Marathon and CalFire Volunteers In
Prevention Red Flag Patrol .

OFFICERS
President: Roger McCollough
SWR 098
Vice-President. Daniel McDougal
SWR 063
Secretary: June McCollough
SWR 054
Treasurer;
Daniel Willan
SWR 081
Dirsctor-At-Largs:
Jim Patterson
SWR 157

The Southwestern REACT General
Meeting is held the third Thurday of
the month at 7:00 PM at
2650 Melbourne Drive
San Diego, CA

REACTIVE TEAM NET
The Team Net is held monthly
on the first and fourth Thursdays
at8:00 PM on the 449 440 Mhz
Community Bazed Repeater with
a Negalive offsel of SMhz and
a PL tone of 107.2 Hz (Mt Otay).

From Your President
By Roger McCollough, SWR 398

The need for more vitamin “R”
Rx Enclosed

efore we get into the discussion, I

hope your holidays went well with
family and friends, and were pleasant,
and your New Year is off to a good start.
Thank you for being prompt with your
dues renewals and any data updates.
All, including any new photos you
furnished, are now in the hands of In-
ternational for new ID card generation.
Now let’s begin the New Year looking
forward and check out Vitamin R.

And now back to our sponser

So you may ask “Vitamin R and why do

we need it? Well no need for any of us to

rush out to cvs. or Walgreen’s. Vitamin

R, which as you might suspect, stands

for REACT, and is a prescription con-
taining Reliability, Recruiting, Radio,
Reason, Resource, and, Response. Of
course there is no such vitamin, but

these six “ingredients”, and many more,
are a part of REACT teams everywhere,
of which you have become a core part.
I hope all this is just a simple reminder,
not a revelation. Reminders are a nat-
ural way to keep events flowing; kind

of like practice.

Practice: Exercise for Success
Practice is a teaching or training tool.
For the last six months your Board and
I have adjusted the agenda to allow a
larger time to introduce or review the
contents of your knowledge locker. If
you are truthful, then ask your selves
how complete is your ability to han-
dle yourself in a disaster; or do you feel
you will rise above any or all needs? By
now you are asking, “Is there a point
to this?” I hope so, as I don’t write this
stuff to fill space, or hear the sound of
my keyboard.

Training: The Foundation

of Purpose

Last September I wrote an article
about training classes. In it I gave a
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possible list of suggested subjects we
could profit by. I also suggested that
we had some good capable instructor
talent that could share their knowledge
with the Team. My thanks to George
Reeves who responded with Informa-
tion on the use and value of Gps, and
Don Dodson who explained some of
the FEMA forms now used by various
agencies. They have both offered to re-
turn with new offerings. John Wright
covered the results of building a Go-
Box station.

Instructors: The Core for Direction
At the last meeting, in an effort to se-
cure more instructors, I put out the list
from last September, of subjects worth
a class creation for the Team. Iam also
doing face-to-face requests with mem-
bers that they share something. You
didn’t get the list? Never fear for we
will have more copies at the next meet-
ing. Check it out!

Conclusion: Support

Although the concept of “Vitamin R”
might be a bit hokey, those ingredients
listed are not. Success or failure is in
the hands of every member. You must
know that, yet here I am, cheer-lead-
ing for the Team [believe me, no one
wants to see me in a cheering outfit].
If we were to have a cheer, it should
include “Recruit for REACT, REACT
Recruits” Are you saying this in your
daily life “no one is a good prospect for
the Team”? Bunk!

You voted for me for this job, but this
job needs your support. IfI had a door,
it would be open for your visit.

“Nuf said...”

let’s GIT’ ER DONE!!!

pres@southwesternreact.org



mailto:pres@southwesternreact.org

Are The Inexpensive Chinese Radios Really A Bargain?
By John Wright, SWR @42

f one were to believe what is shown on websites like YouTube or Amazon, one would think the only radios being
sold for ham use are the Chinese-made Baofengs, particularly the uv-5r series. A dual-band (2 meter and 440)
Baofeng can be had for as little as $25 or $30.

Because of their price point, one might assume these radios are ideal for someone just starting out in ham radio
or interested in a minimal investment. But are these radios suitable for a beginner? My feeling is that they aren't.
The Baofengs (and the Wouxun radios before them) are notoriously difficult to field program because—unlike the
‘Big Three” radios (iCom, Kenwood and Yaesu)—none of the programming functions are automated. Those of us
familiar with radio programming are aware that things like repeater offsets and offset directions are usually auto-
matically entered. Not so with the Baofengs. Every single function must be entered manually. This can be daunting
for a “newbie”

<

What about computer programming? Software exists for these radios, both as a free download off the web and for
purchase. However, the individual that buys a $25 radio isn't likely to invest more money than the radio cost for
programming software and a cable. Free software falls in the “you get what you pay for” category. Free software,
such as cHIRP (the most popular free programming application) can be problematical to use as the software build
version has to fit the radio perfectly. Get the wrong build and it doesn’t work.

The cables used in computer programming don’t always operate as they should. For along time, there were reports
of cables sourced from China having counterfeit chips in them. Whether this is still true, I have no idea.

Perhaps the most telling argument against the Chinese radios is their quality control, especially for the transmitters.
Following this article is a reprint of an article from the November 2015 issue of QST magazine outlining the results
of four years of spectral purity testing of HTs at the Dayton Hamvention. Fully 50% of the Baofengs tested by the
ARRL lab were non-compliant for spurious emissions per §97.307(e) of the amateur radio regulations. Because some
of these radios are so bad, there are repeater owners have banned Baofeng use on their machines.

Article Copyright ARRL and QST. Reprinted by permission.

So what are the alternatives? The most obvious answer is buy a better quality radio. There are radios marketed by
Yaesu, iCom and Kenwood that are reasonable priced and will give years of reliable service. Perhaps the most pop-
ular is the Yaesu Fr-60R. This radio can be purchased from Ham Radio Outlet for under $150. A reliable cable and
programming software for the FT-60R can be had for under $4o0.

Another alternative and one stressed by REACT is training. The San Diego ARES organization conducts monthly HT
training classes free of charge for anyone who wants to participate. If anyone is interested in attending, the infor-
mation about the classes follows:

Date: Second Saturday of The Month 10:00 a.m. - 12:00 p.m.
Location: Scripps La Jolla Hospital Campus in San Diego (Schaetzel Center, next to main hospital building)
Parking: Park in underground parking or in the above-ground parking structure.

This two-hour workshop is intended for anyone getting started (or struggling) with a handheld “uT” radio. If you
attended in the past, you are welcome to return for another workshop to hone your skills. If you have an earlier
edition of the free workbook, please bring it with you to this workshop.

The workshop starts with basics such as how to turn on the radio and then progresses to operating in simplex and
repeater mode. This is a hands-on workshop in small groups led by Elmers (instructors), not a lecture. Participants
receive a free workbook to guide their progress.

If you plan to attend the workshop, please RSVP to kérjf.rob@gmail.com so we know how many study guides to
produce, or if you have a specific interest or question. When you rsvp, please tell us which radio you will bring,
and please include your call sign (if you have a call sign).
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Technical Correspondence

Larry D. Wolfgang, WR1B, tc@arrl.org

Those who have attended Hamvention in
Dayton, Ohio or several other conventions
over the last 3 years may recall seeing a
team of ARRL Laboratory Engineers and
volunteers performing spectral output tests
of VHF/UHF handheld transceivers. This
testing was performed as a service for at-
tendees who wished to know the spectral
quality of the output from their handheld
transceiver.!

Most readers are familiar with ARRL Prod-
uct Reviews, and the laboratory testing that
we conduct for those reviews. How was the
convention testing different? In the case of
Product Review testing, we have new ra-
dios, in previously unopened boxes. We
conduct extensive testing, and compare a
radio’s receive and transmit test results with
the manufacturer’s claimed specifications as
well as the FCC spectral requirements, spe-
cifically FCC Rule, Part 97.307(e).

*FCC Part 97.307(e) The mean power of
any spurious emission from a station trans-

Handheld testing was performed at 2012
Pacificon, 2013 — 2015 Dayton Hamvention®
and in the ARRL Laboratory during the 2014
ARRL Centennial Convention.

ARRL Laboratory
Handheld Transceiver Testing

mitter or external RF power amplifier
transmitting on a frequency between
30— 225 MHz must be at least 60 dB below
the mean power of the fundamental. For a
transmitter having a mean power of 25 W or
less, the mean power of any spurious emis-
sion supplied to the antenna transmission
line must not exceed 25 uW and must be at
least 40 dB below the mean power of the
fundamental emission, but need not be re-
duced below the power of 10 uW. A trans-
mitter built before April 15, 1977, or first
marketed before January 1, 1978, is exempt
from this requirement.

For example, a typical 5 W handheld trans-
ceiver transmitting at 146 MHz would need
aminimum of 53 dB of harmonic and spuri-
ous suppression. For a 4 W transmitter, a
minimum of 52 dB is required; 3 W =
50.8 dB,2 W =49 dB, 1 W =46 dB, and
100 mW =40 dB.

A spurious emission is RF energy that is un-
intentionally generated by a transmitter at
any frequency other than the desired (funda-
mental) transmit frequency. Harmonics are
spurious emissions that are unintentionally
generated by a transmitter and are easy to

spot on a spectrum analyzer or panoramic
receiver, being two times, three times, four
times, and so on, the fundamental frequency.
Other spurious emissions (“spurs”) can
sometimes be unintentionally generated
above or below the fundamental frequency.

It is important to note that the data gathered
at the convention measurement tables repre-
sents the emissions from used equipment,
unlike the data that is gathered during testing
of new equipment for QST Product Reviews.
Handheld transceivers that have been
dropped, damaged by moisture, or modified
by their owners in any way may become
noncompliant.

A total of 919 handheld radios were tested,
to date. After five major conventions, some
interesting trends began to appear. Certain
radios tend to comply, or not, with FCC
emission requirements regarding spurious
emissions. Table 1 summarizes the data col-
lected over the years. Table 2 breaks down
the data by manufacturer, although no at-
tempt was made to list the specific models of
radios being tested. In Table 2, the manufac-
turers are listed in order, according to the
number of radios tested.

Figure 1 — This Kenwood TH-F6 handheld transceiver has a very clean
spectral output, with only a single signal at the intended fundamental
frequency, and all of the remaining spectrum being more than 70 dB below
the intended output, out to 1.0 GHz. This spectral output is typical of most

of the compliant radios.
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Figure 2 — Many of the handheld radios that are not compliant on the
2 meter band show good engineering practice when operating on the
70 centimeter band. Here you can see a Baofeng UV5R operating on
70 centimeters, and the second and third harmonics are 60 dB or more
below the fundamental output.



Table 1 One reason for carry.ing out this testing was
to help Amateur Radio operators understand
the spectral output of their handheld radios.

ARRL Laboratory Testing of Handheld Transceivers at Conventions

Year Units Tested Compliant Borderline Noncompliant Many radios produce very clean transmitted
2012 129 91% 3% 6% signals, while some produce strong har-
2013 244 87% 4% 9% monic content or other spurious emissions,
2014 282 76% 8% 16%

which may or may not comply with the FCC

2015 264 80% 7% 14% .
requirements.

Our convention tests measured the levels of
spurious emissions using a test fixture con-

Table 2 sisting of a Bird Model 43 RF Power Meter,
. . a Bird Model 8322 30 dB power attenuator,
ARRL Laboratory Testing of Handheld Transceivers by Manufacturer a Hewlett-Packard HP-355C 0 to 12 dB step

2012 attenuator, and a Rigol DSA-815TG spec-
Manufacturer Units Tested = Compliant Borderline Noncompliant trum analyzer. All test equipment was cali-
Yaesu 54 100% 0% 0% brated by Essco Calibration Laboratory of
Wouxun 16 100% 0% 0% Chelmsford, Massachusetts prior to each
Kenwood 15 100% 0% 0% convention
Icom 14 100% 0% 0% nvention.
_EI_3$9rfeng 12 2(1)02 }%‘; ggé‘; The test procedure was fairly simple. First,
Other 11 the power output of the handheld under test
was measured using the Bird Model 43
2013 meter. For a given power output, the mini-
Manufacturer Units Tested = Compliant Borderline Noncompliant mum level of the required harmonic suppres-
Yaesu 67 99% 0% 1% sion, in dB, was known. For example, the
Icom 47 100% 0% 0% minimum required suppression level for a
Baofeng 41 49% 15% 36% 5 W transceiver is 53 dB; >53 dB is compli-
Kenwood 40 100% 0% 0% 5010 53 dB i idered borderline: 50
Wouxun 26 77% 4% 19% ant; tp 1S C(?IISI ered borderline;
Motorola 6 100% 0% 0% to 0 dB is noncompliant.
RadioShack 5 100% 0% 0% . .
Other 12 Next, with the radio push-to-talk (PTT) but-
ton pressed and held, the Rigol DSA-815TG
2014 spectrum analyzer was used to perform a
Manufacturer Units Tested  Compliant Borderline Noncompliant sweep from 0 to 1000 MHz. After about
Yaesu 90 100% 0% 0% 10 seconds, a completed spectral plot ap-
EaOfengd g; 18;/2/ 3(3)://0 5;3’ peared on the spectrum analyzer screen,
enwoo o o o : . .
lcom 37 100% 0% 0% showing the transrmtted fundameptaI.SIgnal,
Wouxun 15 67% 0% 33% plus any harmonics and spurs. Viewing the
RadioShack 6 100% 0% 0% completed sweep, the test engineer noted the
Motorola 5 100% 0% 0% difference, in dB, between the level of the
Connect Systems 5 100% 0% 0% .
Other 10 fundamental and the level of each harmonic
and any other spurious emission. The spuri-
2015 ous emission with the least difference from
Manufacturer Units Tested  Compliant Borderline Noncompliant the fundamental, in dB, was the level of sup-
Yaesu 69 100% 0% 0% pression.
Baofeng 65 25% 21% 54% . . .
lcom 53 100% 0% 0% Spurious emission suppression levels were
Kenwood 27 100% 0% 0% documented in our test notes. Noncompliant
Wouxun 22 S e i handheld spectral plots were printed directly
8?hnenrect SpEne 2?) 10 Ui Wi from the Rigol spectrum analyzer for later
analysis. The brand name and model number
Specific makes and models in which the majority of the units tested were noncompliant: were hand-written on the printed spectral
Baofeng, UV5R, UV5R+, UV5RA, UV5SRE, UV5RT, UVB5, UV82X, UV-B6, BF-F8HP, plots. Each owner of a tested handheld was
GT3; F-11, E-5 MKII, UV-3R (older units, pre 2013) . .
Wouxun, KG-UVD1P (2 m / 220 MHz), KGUV3D (2 m / 220 MHz) given a paper copy of the test results, if he or
TYT, TH-UV3R (2 m / 220 MHz), TH-UVF9 (2 m / 220 MHz) she wanted it.
Handhelds of “Other” Manufacturers numbered less than 5 units of each model and . .
therefore, a reasonable sample of each model was not available. There are three basic categories of test re-
sults; compliant, borderline, and noncom-
pliant.
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Figure 3 — Here is the spectral output for another Baofeng UV5R, which
is borderline compliant with the FCC spectral requirements. Note that there
are several signals that are approximately 50 dB below the strength of the

fundamental output.

Figure 4 — This Baofeng UV82X does not comply with the FCC spectral
requirements of Part 97.307e. The second harmonic of the fundamental
signal is only 15.8 dB below the strength of the desired output signal.

Figure 5 — This Wouxun KG-UVD1P does not comply with the require-
ments of FCC Part 97.303e, with a second harmonic signal that is only

down 37 dB.

Compliant transceivers had spurious emis-
sion suppression that exceeded FCC require-
ments. Figure 1 shows one of the compliant
spectral plots. Figure 2 shows a Baofeng
UV3R transceiver that was operating on the
70 centimeter band. While many of these
radios were not compliant on the 2 meter
band, they show good engineering practice
on the 70 centimeter band. Here you can see
some noticeable second and third harmonic
radiation. Please note that FCC Rule
97.307(e) does not apply to radios operating
above 225 MHz.

Borderline transceivers had spurious sup-
pression that was 3 dB less than or equal to
FCC requirements. Figure 3 is an example of
a borderline handheld radio. There are three
spurious signals that are only a little more
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Figure 6 — This Baofeng UV82X does not comply with the FCC require-

ments. Notice that there are three strong signals at frequencies less than

the fundamental and three more signals higher in frequency than the
fundamental, all of which are less than 40 dB below the strength of the

fundamental. All of these signals are strong enough to cause interference
to communications on other radio services.

than 50 dB below the strength of the funda-
mental signal. The borderline category was
necessary to accommodate measurement
tolerances and uncertainty.

Noncompliant transceivers had spurious
emission suppression that was more than
3 dB less than FCC requirements. Figure 4 is
the spectral plot of a radio that had a second
harmonic signal that was only 15.8 dB below
the strength of the fundamental! Figure 5 is
the plot for a radio that has a second har-
monic signal that is only down 37 dB.

Figure 6 shows the plot of another noncom-
pliant radio. In this case you can see that
there are multiple spurious signals that are
less than 50 dB below the fundamental, in-
cluding one that is less than 20 dB down. As

you can see, this radio is transmitting many
fairly strong spurious signals, starting much
lower in frequency than the fundamental
signal.

A word of caution to those who wish to
modify their handheld so it can operate on
additional amateur bands (or other frequen-
cies). One gentleman who had his handheld
transceiver tested was pleased as punch to
tell the ARRL Laboratory booth that he had
successfully modified his 2 meter / 70 centi-
meter handheld radio so it could also trans-
mit on the 1% meter amateur band. When
measured with a spectrum analyzer, the
second harmonic was 14 dB greater than
the intended fundamental! — 73, Bob Alli-
son, WB1GCM, ARRL Senior Test Engineer,
ballison@arrl.org



