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It's the one you'll keep.
The IC-7000 represents aremarkable advancement in compact mobilejbase rig
technology. Experience digital performance formerly reserved for lcom's big rigs!

IF DSP. FIRST IN ITS ClASS. Two DSP processors deliver superior digital
performance and incorporote the latest digital features including Digital IF
filter, manual notch filter, digital twin PBT and more.

AGC LOOP MANAGEMENT. The digital IF filter, manual notch filter are included
in the AGC laop, so you won't have AGC pumping.

DIGITAL IF FILTERS. No optional filters to buy! All the filters you want at your
fingertips, just dial-in the width you want and select sharp or soft shapes for
SSB and CW modes.

TWO POINT MANUAL NOTCH FILTER. Pull out the weak signals! Apply 70dB
of rejection to two signals at once!

DIGITAL NOISE REDUCTION and DIGITAL NOISE BlANKER ore also included.

35W OUTPUT IN 70CM BAND. High power MOS-FET amps supply 35W output
power in 70CM band as well as 1DOW in HF150MHz bands and SOW in 2M.

HIGH STABILITY CRYSTAL UNIT. The '7000 incorporates ahigh-stability master
oscillator, providing 0.5ppm we to +50°C) . Amust for data mode operation.

DDS (DIRECT DIGITAL SYNTHESIZER) CIRCUIT. lcom's new DDS circuit improves
CIN ratio, providing c1eor, clean transmit signal in all bands.

USER-FRIENDLY KEY ALLOCATION. Eight af the most used radio functions such
as NB, NR, MNF, and ANF are controlled by dedicated function keys grouped
around the display for easy visibility.

2.5 INCH COLOR TFT DISPlAY.The 2.5 inch color TFT display presents numbers
and indicators in bright,concentrated colors for easy recognition.

For the love of ham radio.
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NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302)322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.131/4 mi., So. 1-295
delaware@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444·7927
Mark, KJ4VO, Mgr.
Doraville, 1mi.no. of 1-285
allanta@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 8502i
(602)242-3515
(800) 444·9476
Gary, N7GJ, Mgr.
1mi.eastof 1-17
phoenlx@hamradio,com

DENVER,CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(8oo) 444·9476
Joe, KDOGA, Co-Mgr.
John N5EHP, Co-Mgr.
denver@hamradlo.com

PORTLAND, OR
11705 S.w. Pacific Hwy.
97223
(503) 598-0555
(800) 854·6046
Leon, W7AD, Mgr.
Tigard-99W exit
fromHwy. 5 & 217
pO'1land@hamradio .com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit161, 1-95, So. to US 1
virglnia@hamradlo.com

ANAHEIM, CA
(Near Disneyland)
933 N. EuclidSt., 92801
(714)533-7373
(800) 854·6046
Janet, KL7MF, Mgr.
anahelm@hamradio,com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Chuck, N1UC, Mgr.
Exit 1, 1-93;
28mi.No. of Boston
salem@hamradio.com

SUNNYVALE,CA
510Lawrence Exp. #102
94085
(408) 736-9496
(800) 854-6046
Dan, K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So. from Hwy. 101
sunnyvale@hamradlo.com

SAN DIEGO, CA
5375 Kearny Villa Rd. , 921 23
(858) 560-4900
(800) 854·6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Me83
sandiego@hamradio.com

OAKLAND,CA
2210 Livingston St., 94605
(510) 534-5757
(800) 854·6046
Mark, WI7YN, Mgr.
1-880 at23rdAve. ramp
oakland@hamradio.com

BURBANK,CA
2416 W. Victo ryBI., 915011
(818)842-1786
(80o)854·6046
Eric, KA6IHT, Mgr.
VictoryBlvd. atBuena Vi s~@

1mi. west 1-5
burbank@hamradio .com

2M @ 7W • Optional D-STAR
format digital operation features
include callsign calling, up to
20 character text message, &
position exchange" • CTCSS/
DTCS encode/decodew/tonescan
• Alsoavailable in a sport version

and a70CMversion
(IC-U82)

IC-V82 2M Transceiver

o
ICOMo

IC-T7H Dual Band Transceiver

• 2M/70CM • 70 memory channels
• 6W output - CTCSS encode/decode
w/tone scan · Auto repeater · Easy
operation! • Mil spec 810, C/D/E"

,,
..$200 ~_ ,tOM __
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IC-746PRO All Mode 160M-2M~; f'.,'-l

• 160-2M' @100W · 32 bit IF-DSPt24 bit AD/DA
converter · Selectable IFfiltershapes forSSB & CW
• Enhanced Rx performance

• S.SW output - 107 alphanumeric
memories- Customizablekeys- Auto
repeater - PC Programmable· CTCSS
encode/decodewltonescan- Drop-in
tricklecharger included

IC-T90A TripleBand Transceiver

• 6M/2M/70CM @ SW • Wide ban
RX 49SkHz - 999,999MHz" • SOO
alphanumeric memories · Dynamic
Memory Scan (OMS) • Backlit keypad &
display > CTCSS/DTCS encode/decode
wltonescan • WeatherAlert

IC-V8 2MTransceiver

• 160-6M @ 200W • Four 32 bit IF-DSPst 24 bit
AD/DA converters · Two completely independent
receivers - t40dBm 3rdorder intercept point

Save more $$ with PW-l Package on7800 or 756PROIIt

• 6SW Output > Optional D-STAR format digital
operation & NEMA Compatible GPS interface ·
CTCSS/DTCS encode/decode w/tone scan · 207
Alphanumeric Memories · Weather Alert

• 2M170CM • W /UUNU • Wide band RX inc, air
& weather bands · Dynamic Memory Scan (OMS)
• CTCSS/DTCS encode/decode w/tone scan ·
Independent controls for eachband - DTMFEncode
· 212 memorychannels - Remote Mount Kit Inc,

• 160-6M • 1DOW · Adjustable SSB TX bandwidth
• Dig ital voicerecorder · Auto antennatuner- RX:30
kHzto60MHz· Quiet,triple-conversion receiver - 32
bitIF-DSp· Low IMD roofingfilter · 8ChannelRID
TXmemory - Digital twin passband tuning· Auto or
manual-adjust notchwith 70dBattenuation

IC-7800 All Mode Transceiver

IC-756PROIII AllModeTransceiver

'Excepl60 M Band." ' Cellularblocked. unblockedOK10FCC approved users. oOffer ends2/28106. Check with HRQtor detailsor restrictions. + Umited limeonly.
Check with HAQtor details or restrictionson anyoffers or promotions. ' 1 Forshock& vibration. " when connected 10 anexternal GPS © 2006lcomAmericaInc
COJan06. The leorn1000 is a registeredtrademark of lcom Inc.

o 10watts • 100alphanumericmemories · Wireless
interneUnetworkaccess capable · Highspeeddigital
data,digital voice,andanalogFM communication· PC
control via USB port- Analog FM modeavailable

i ,2GHzTransceiver

o Proven Performance • 160-1 OM ' /6M/2MI70CM
o All mode w/DSP • HF/6M @ 100W, 2M @ SOW,
440MHz@20W ·CTCSSencode/decodewltonescan
o Auto repeater- 107alphanumeric memories

o 7S watts · Dynamic Memory Scan (OMS) •
CTCSS/DCS encode/decode w/tone scan · Weather
alert - Weather channel scan - 200 alphanumeric
memories

o 160-1OM/6M/2MI70CM
o 2x DSP • Digital IFfilters I

o Digital voice recorder
o 2,S" color TFT display

IC-V8000 2MMobileTransceiver

10-1

IC-7000

o 160-1OM ' @ 100W • 12V Operation · Simple to
Use· CW Keyer Built-in- OneTouchBand Switching
o Direct frequency input - VOX Built-in- Band stacking
register · IFsntn - 101 memories

IC-718 HF Transceiver
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LINt OF SIG+-IT
A Message from the Editor

Has It Really Been Four Years?

It was four years ago this past Janu ary
whe n I met with Dick Ross, K2MGA,
CQ Co mmunica tio ns ow ne r and pub

lisher, at CQ headquarter s in New York to
disc uss bringin g back CQ VHF as a qu ar
terly publicat ion . On my return trip to
T ulsa, Ok lahoma, I was hanging aro und the
car rental age ncy in New York wa iting for
my ride to the ai rpo rt whe n my ce ll phone
rang . It was Kent Brit ain , WA5VJB , who
as ked me abo ut rum ors that he had heard
abo ut this magazin e bein g publ ished aga in.

A bit shocked by Kent' s "out of the blue"
pho ne ca ll, I as ked him whe re he had heard
the ru mors and why he was ca ll ing me
abo ut them. He repli ed vag ue ly abo ut the
sou rce of the rum ors, and then he told me
that because I was the editor of CQ maga
zine 's VHF co lumn, I sho uld have know n
about them.

I then replied that the rumo rs we re true
and I had accepted the positi on as editor.
Th en I asked Kent if he wo uld co nside r
wr iting a co lum n on antennas for CQ VHF.
and he said yes. Th en and the re I had my
first co lumnist. (It is imp ort ant to note that
bo th Gordon West , WB 6NOA, and Ken
Ne ubec k, WB 2AM U, agreed to be feature
editors as soon as they learned that I was
to be the ed itor. ) It was fro m that beginning
of a few regul ar wri ters, along with so me
seed articles fro m CQ magazin e, that we
have co me to where CQ VHF is tod ay, four
years later.

A look at the mas thead in this issue will
reveal that we now have more than a doze n
co lum nists, each writ ing abo ut his or her par
ticu lar specialty in our niche of the hobb y.
The sig nifican t crossover amo ng the spe
cialties continues to amaze me as well. Thi s
crossover is good for all of us, beca use we
learn from one anot her how to adapt and
improve our pa rtic ular area of interest by
way of the prev ious ly tra veled learn ing
curves of our co lleag ues.

Thi s crossing over, or cross poll inat ing,
is the key to the future ofour hobby on these
VHF and abov e frequencies. Granted, our
hobby is co mpr ised of both the HF and VHF
spectrums. However, what ca n be done on
HF is limit ed by spectrum space and FCC
and interna tiona l regul at ion s. On our VH F
and above freque ncies there are virtua lly no
lim its for us- and thus no limits on our
experimentation on these frequ en cies.

Regardin g coverage of spec ialty areas in
CQ VHF. I wo uld like to add co lumnists
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who will pro vide material on EME activi
ties , ATV, ballooning, DSP, and SDR, as
we ll as Echo link and VolP. If one of these
is your spec ialty or yo u know of so meo ne
who co uld write abo ut the se topics on a reg 
ular basis, please co ntac t me via e- ma il at
<n6c1@sbcg loba l.net>.

Now that we have looked both back and
for ward, let' s take a look at what we have
in thi s issue. I'm sure yo u will be delight 
ed with the variety of material and the co n
troversial aspec t ofso me of the topi cs. Let ' s
begin with the co ntroversia l.

Controversial Conclusions
For dec ades, the diffe rences of opinion

ove r the ca use of sporadic-E prop agation
have ge nerated co nside rable discussion and
man y ar ticles. Eve n mysel f and features
edito r Ken Neubeck, WB 2AM U. take
oppos ite posit ions as to the ca use . (I am a
prop onent ofl ightning, and Ken is an oppo
nent.) In thi s issue of CQ VHF Bob Gyde,
ZL3NEI I , present s a strong case for weath
er as the cause of many di fferent forms of
prop agation , including spora d ic-E. His arti
cle begin s on page 12.

Co mpleme nting Gyde' s articl e is another
pap er by Rex Mon cur, VK7 MO. on the
appro priate way to ca lculate trop osph eri c
scatter losses. Rex' s paper was orig inally
present ed at GippsTech 200 5. the annua l
Australia n co nference design ed to enco ur
age pa rti cipation in VH F, UHF , and
micro wave amateur rad io operations . His
article begin s on page 14.

In addition to these articles on prop aga
tion , features ed itor Go rdo n West ,
WB 6NOA, gives us insight into monitor 
ing IO-GH z beacons using DSP . His article
begin s on page 16.

ICOM Insights
Last yea r ICOM rolled out several new

produ cts that ho ld grea t promise for those
of us who favor the VHF and above fre
que ncies. One is a standa lone radio and the
othe r is a who le sys tem. Th e standalone
radi o. the IC-7000. is essentia lly a mobil e
equivalentof lC OM's upscale radi os. Steve
Hicks, N5 AQ , takes the cover o ff thi s new
rad io, gives us a rep ort on it. and suggests
a modi ficati on to reclaim a previou sly
advertise d but later dropped feature
recei vin g co mme rcial TV stations . His arti
cle begin s on page 9.

Th e who le sys tem, D-STA R, is j ust
beginning to make inroads on our ban s.
Som e of us may be put off by its newn ess
and unknown fea tures . How e ver, FM
co lumnist Bob Witte, K0 NR , unp acks the
mysteries of the syste m and enco urages all
of us to take a good look at the benefits it
offers. His co lumn begins on page 42 .

Hinterland HSMM
One of the definiti on s of hinterland is a

region rem ote from urb an area s. John
Cha mpa, K80 C L, uses a hybrid of the wo rd
hinterl and to co me up wit h a new word ,
Hint ern et. Perh aps its use of the 5.6 -GHz
band might ex plain its remo te ness on our
spec trum. However, John ex plai ns. 'The
Hintern et und er development by man y indi
vidua ls and gro ups is intende d to eventual
ly becom e the ham radi o di gital WAN s
(w ide area networ ks) forme d by the linki ng
of num erou s local HSMM nod es or LANs."
You see. it ' s not so rem ote after all. His
ex planation begins on page 3 1.

Capitalizing on the Classics
Borro win g from the cl assics, authors

Dave Hold em an, N9XU, and Malco lm
Mallett e. WA9B VS. created titles for their
artic les . Dave bor ro wed fro m C ha rles
Dicken s ' cl assic A Tale ofTwo Cities to cre
ate the titl e of his article abo ut two class ic
2-me ter radios . In it he te lls the tale of how
he once ow ned one of the radios for all of
two weeks (lo ts of twos in this art icle). and
how he was able to procure a second near
ly ident ical rad io on May 2 (see, I told you
lot s of twos), 2004. th irty years later.
Obv ious ly not in new, fresh-out-o f-th e-box
sha pe, it need ed so me loving ca re. Dave
begin s his sto ry of restoratio n and recla
mation of mem or ies on page 28.

Malcolm borrowed the Sherlock Holm es
character fro m Sir Arthur Co nan Doyle to
introduce us to an upd ated versio n of his
tran sm itter charac teristic de tec tio n so ft
ware , ca lled She rlock . His article begin s 0 ::1

page 6 1.

In the Next Issue
We have more articles in qu eue for the

next issue of CQ VHF. Perh aps one of them
co uld be yo urs. If so , we look for ward to
hearin g from yo u.

Until next time. . . 73 de Joe, N6CL

Vis it Our Web Sit;;}
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A Low-Loss, Low-Cost, Three-Element
Yagi Antenna System for 6 Meters

Take a little junk and a trip to the hardware store , add ingenuity, and
what do you have? For K8VBL, the result was an antenna system for 6
meters for under $20.

By Tom Turner,* K8VBL/ VP2VEL

F
or a cost of less than $2 0, a low- loss, three-e lem ent Yagi
beam ante nna ca n be built fo r 6 meters usin g co mpo nents
fro m local building and auto di scoun t sto res . O ver 6 dBd

ga in ca n be rea lize d, and the beam is light eno ug h to be sup
port ed on a sa lvaged TV ante nna tow er and rot or. The follow
ing is a description of the 6-m eter beam , tower, and roto r put
up at K8VBL/KA8EH E.

Over the years, man y 6-me te r beam s have been descr ibed in
ham publica tions. Most of them use e leme nts of lIz-in ch alu
minum tubing . In a qu est for mat erials to bui ld a beam , a met
a ls supply hou se was co ntac ted and $6 0 fo r thr ee 10-foot lengths
of lIz- inc h alum inum tub ing was the qu oted pri ce !

The high cost of aluminum prompted a searc h for less cost
ly.I ocall y obta ina ble e leme nt materia l. Our loca l buildi ng-sup
ply discount sto re offered lIz-inch (10) thin-wall copper water
pipe for less tha n $3 per IO-foo t leng th. Th e advantages of co p
per over a luminum are that it is a be tte r co nducto r and is eas i
ly so ldered to pro vid e low-resistan ce co nnec tions . Coppe r pip e
is so mew hat heavier than aluminum but appears to ha ve about
the sa me mech an ical stre ng th.

A gamma- matc hed coax feedline to the driven e leme nt was
co nsidered but was di scard ed in favor of a delt a-m atch ed lad 
de r-type feed line for the following reason s. A ga m ma requires
several co nnec tions, so me of which are at low imp ed ance points
in the antenna sys te m. Th erefore , a few ohms of resistance in
these co nnections will result in losses that se rious ly degrade the
beam's performa nce .

A delt a-match ed ladd er line requires only two co nnec tions ,
both at po ints on the dr iven e le me nt whe re its radiation resis
tance is re lative ly high , and pro vid es a fu lly balanced feed to
the driven e leme nt to minimize di storti on of the beam ' s direc
tive pattern .

Ladder lin e has 50% lower loss than coax ia l cab le at ab out
one thi rd the cost of coax . However, ladder lin e ha s the di s
advantage of requi ring ex tra care in in stall ati on , but by use
of an ord ina ry TV-type lead -in bush ing and standoff insul a
to rs , a complete ly sa tisfac to ry fe ed lin e in stallation is eas ily
accom plis he d.

In sum mary, the co mpleted thre e-element 6-meter beam has
high-conduct ivit y e leme nts, and a balan ced high -impedance
feed syste m that pro vid es low loss at low cost (fig ure I ).

*Apple Hill Farm. 8530 N. Branch Rd.. Watervliet. MI 49098

The low-loss. three-element Yagi antenna for 6 meters.
(Photos by John Chandler)

A standard three-element Yagi design calls for a reson ant dr i
ve n element, wit h retlector 5% lon ger and directo r 5% short
er. each pa rasiti c e leme nt space d 0 .2 wave leng ths fro m the dri
ve n e leme nt. Ele me nt spac ing is not critical. Due to the high er
co nduc tiv ity of co ppe r, e leme nt len gths are slightly longer than
standa rd design s that emp loy aluminum ele me nts o f the
sa me diameter.

Construction of the Beam
C ut three IO-foot len gt hs of sc hedule " MOO lIz- inc h thin-wall

co pper wa ter pipe (5/8 inch 00) to len gth with a hack saw. (Use

------------------------------------------~6. CO VHF • Winter 2006 Visit Our Web sn«



6M YAGI
DESIGN FREQUENCY =50.4 MHz

DIRECTOR
107"

2" x 2" x 8'

DRIVEN ELEMENT
112-1/4"

REFLECTOR
118-1/2 "

"TV" STANDOFF_I'-')O--~

INSULATORS

ALL ELEMENTS ARE
1/2" 10SCHED. "M"

COPPER PIPE

PRESSURE-TREATED
LUMBER BOOM

"TV" MAST----1

...- 300 OHM "TV"
TWIN LEAD FEEDER

Figure 1. The completed three-element 6-meter beam . (Drawings courtesy Randy Kaeding, K8TMK, Heathkit Co., Benton
Harbor, MI)

Figure 2. Atta chin g the elements to the boom.

of a roll cutte r wi ll reduce the diameter of the cut end, ca us ing
difficul ty if "tu ning stubs" are inse rted in the e leme nt ends , as
described later.) Remove any burrs from inside the cut ends by
rea ming wit h a knife. Chamfer the outs ide ends of the e lements
with a file so they ca n easily be pushed thro ugh holes in the
woo d boo m.

To make a ligh t, low-loss boom , select an 8-foot pressure 
treated 2 x 4 that is free of large knots along one edge . Rip a
full 2-inch wide piece fro m the "good" edge. Bore a sIs- inch
hole at the ce nter of the boom and 1'/2 inches in from each end,
to accept the pipe ele ments.

To sec ure a snug fit for the pipe, file a few tho usa ndths of
an inch fro m eac h side of a sIs-inch paddle bit. Use the bi t in

3/16" x 2-1/2 " CARRIAGE BOLT

a drill press, or have so meo ne guide yo u while bo ring the holes,
to be sure that the thr ee holes are at right ang les to the boom
so that the e leme nts wi ll be in the sa me plane .

Slit the ends of the boom back to the sIs-inch holes, and then
drill holes vertica lly through the slits to accept 3/ 16 x 2'/2-inch
bolt s to clamp the eleme nts in place(figure 2) . Ce nter the e le
ment s in the boo m and tight en the clamp bo lts. One-inch #6
woo d screws ca n be driven throu gh the boo m into the elemen ts
to furth er hold them in place.

Se lect a mast stub about 2 1/2 fee t long that wi ll fit into the
rotor (ge nerally 1'/2 inch 0 0). The mast stub sho uld be long
enough so that the fee dline can be attac hed to it wi th a pa ir of
TV stan doff insulators, just below the delta fan-o ut.

Mount the mast to the boom be tween the retlector and dri 
ven element, about 4 inches fro m the driven eleme nt (fig ure 3).
Thi s will be the approximate horizont al balance point of the
beam , since the retlector is about 10% heavier than the direc
tor , and will allow the delt a match feedline to be fastened to the
mast stub with stand-off insulators so that it is at a right angle
to the dri ven eleme nt.

With two l l/z-inch U-bolts with clamps fro m two 2' /2-inch
Ll-bolts, clamp the mast to the woode n boo m. This method of
mounting requires no additiona l hol es in the boo m, which
would weaken it.

Tuning the Beam and Delta-Match
An SWR analyze r (or transmitter and SWR indicator ) plus a

balanc ed antenna co upler and 300-ohm carbon (non-inductive)
resistor are needed for the tune-up procedure. Se t the ana lyze r
frequency to 50.4 MH z and co nnect it to the co upler's inpu t
with a short length of coax. With a 300-ohm res istor co nnect 
ed to the co upler ant enn a terminals, adj ust the co upler for an

"-WOOD BOOM

#8 x 1" WOOD SCREW

I I
I I

\
ELEMENT
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1
2"x2" BOOM

2-1/2" U-BOLT CLAMPS

5/8" HOLE FOR
DRIVEN ELEMENT

~ MAST
WOOD ~~
SCREW I U-BOLTS(2)

I J)"'-- TO FITMAST

_~---ct-;------_tr:::::::-..@~ r:»; d'i
--~~ I 0 -@

'r: - 1====:----__CO I----===~

~--1- ~ L TO DIRECTORI 1) ELEMENT

'--_________________________________________J
Figure 3. Moun ting the mast to the boom .

Figure 4. The clamp around the element holding the twin lead
in place.

ELEMENT 1

Thu s, when "pruning" the driven element for reso nance, also
prun e the parasi tic e leme nts to mai ntai n the reflector ap
proximately 5% longer than the driven element, and the direc
tor 5% shorter.

If the beam ' s resonant frequency is too high , tuning stubs carl
be used to extend the eleme nts and thus lower the reso nant fre
quency. Fro m the 2-foot or so sections of l/z-inch co ppe r pipe
that were cut off to make the elements , cut six pieces of pipe 4
inches long. Cut a 1/4-inch wide slot length wise in eac h piece
using a hacksaw. Squeeze the pieces in a vise on alternate sides
to reduce the outside diameter to abo ut 1/2 inch , and chamfer
one end with a file and clean with stee l woo l so that they can
be pushed with a snug fit into the ends of the elements.

(Continued O/l page 74)

TWIN LEAD
DELTA MATCH

"IDEAL" MICRO-GEAR
HOSE CLAMP#5203.

CLAMPS DELTA MATCH
LEADTO ELEMENT
FOR STRAIN RELIEF

SOLDER TO
ELEMENT

SWR ind ication of I: 1. Thu s, the coupler is set to "ex pec t" a
300-ohm resistive load at the design frequency .

Support the beam on a wooden patio or on a pair of woode n
chairs or saw horses with the bea m aimed straig ht up (reflec
tor eleme nt nearest the gro und and parallel to it). Keep the beam
at least one wave length (20 feet) from metal such as aluminum
sidi ng or law n furniture.

Make the del ta match by separating the co nductors of the
300-ohm feedline for a distance of 22 inches and skin the insu
lation from the ends . Attach the ends of the delta to the driven
eleme nt at points 19 inches either side of its center by use of
" Idea l" #5203 "M icro-Gear" automotive hose cla mps. These
clamps are tightened with a 1/4-inch nut-dri ver and facilitate
the adj ustment process (fig ure 4).

Remove the resistor from the coupler 's antenna terminals and
co nnect the 300-ohm feedline. Do not cha nge the co upler
adjustments during the tune-up procedure. Check the SWR indi
cation at the design frequency . If it is not I : I at 50.4 MH z, adju st
the locations of the de lta match on the dr iven element by 1/2
inch or so, keep ing them equidistant from the ce nter of the ele
ment to provide a low SWR indication. Then adju st the ana
lyzer frequency for lowest SWR, which is the resonant fre
quency of the sys tem.

If the frequency is too low, cut 1/4 inch from eac h end of eac h
elemen t and agai n check the SWR and reso nant frequency, and
adjust the delta co nnecti ng points for lowest SWR. The dri ven
elemen t length and the delta-match co nnecting point s on it are
the mos t critical adjustments, whil e the 2 13/4-inch fan-o ut
length of the delta match appears to be the least critica l.

The driven-e lement resonant frequency is somewhat depen
dent on the delta-match connect ing points on it. Th is "de-tun
ing" effec t of the delta is caused by a phase shift of current in
the resonant driven element by the resistive load of the delta, the
same as a resistor connected across a portio n of the inductor in
a resonant L-C circ uit will change its resonant frequency.

The beam's reso nant frequency is dependent on the length s
of the reflector and director as well as on the driven element.

8. CO VHF. Winter 2006 Visit Our Web Site.



CQ VHF Reviews:

The ICOM IC-7000
HF/VHF/UHF Transceiver

For most of last year ICOM teased us with pictures of its new IC-7000.
When it fina lly arrived in ham radio stores near us, N5AC was among the
first in line to purchase one, Here he gives us a tour of the new rad io .

By Steve Hicks, * N5AC

The le -7000 has a beautiful operating display that shows f requency, memory
information, power out, SWR, compression, and even radio temperature all at the

same time.

The ICOM IC-7000 was released
this past Decemb er and I picked up
min e on Wedn esda y, December

7th . The IC-7000 is the first truly mobi le
amateur HF transceiver that has a TFT
co lor LCD display. The 2.5-inch diago
nal display shows standard radio func
tions and is quit e similar to that of the IC
756PRO line. The frequency display is
large and easy to read from different
angles and can be shown in three differ
ent co lors and a couple of different type
styles. It is very well thought out.

The TV
One unique capability of the radio is that

as designed in Japan, the radio can display
NTSC VHF video channels 2 though 13.
As shipped in the U.S., however , th is
capa bility is disabled due to potenti al lia
bility issues. Fortunately, the radio is eas
ily modified to enable the TV feature and
simply requires the removal of a diode that
is read by the radio' s microprocessor on
power-up . (See the acco mpanying sidebar
for the modi fication.)

The IC-7000 also has a beautiful oper
ating displ ay that shows frequ ency,
memory inform ation, power out, SWR,
co mpression, and eve n radio temperature
all at the same time. Thi s has become my
favorit e radio display (see photo). For
times when other information is dis
played on the lower half of the screen,
you can se lect which of the meters is dis-

*900 Carnegie Court. Allen, TX 75002-5734
e-mail: <n5ac@n5ac.com>

www.cq-vh f.com

played ju st below the frequency readout
- power out, SWR , compression, or ALe.

The TV display is nicely don e and eve n
has the capability of viewing an NTSC
signa l on any frequ en cy from 49- 218
M Hz, in addition to standard U.S. TV
channels. Although the TV side wi ll not
tune di rect ly to the UHF channels for
ATV (I confirmed thi s with ICOM),
downconverters such as the TVC-4G
from P.c. Electronics ($59 kit , $9 9
assembled) should work fine with the IC
7000.Thi s has some nice impli cations for
use in pub lic service, ballooning, rock
etry, etc.

The IC-7000 does not have dual
recei ve like so many of its big bro thers,
so when watching video, you are not able

to transmit (the mic butt on is disabled) or
monitor anothe r channe l. Still , the
promi se of being able to switch over and
see a video feed from a descending bal
loon or for a net contro l in the local EOC
to be able to pull up video at the disaster
site is very real.

Much discussion about watchin g TV
while dr iving down the highway has sur
faced on the IC-7000 e-ma il refl ecto r.
Whil e it seems obvious that this is a "no
no," most who have the 7000 probably
will enable the video , and man y will run
the IC-7000 as a mobile rig. If you' re dri 
ving home at 6:05 PM and the FM radio
station and your local repeater aren 't
interestin g, it would be tempting to turn
on theTV andjust listen to the local news.
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Modifying the IC-7000 for TV Reception

T he [COM [C- 7000 ju st released in December 2005 promised to
have the capability to rece ive T V broadcasts off air and display these
on the [C-7000 ' s 2'/2-i nch TFf display. Th e fea ture was disabled at
the last minut e due to liab ility co nce rns, which is understand able
given the many disparate sta te laws on TV dis plays in vehicles. Re
enab ling the TV funct iona lity is simple and ca n be performed by any
one who fee ls co mfortable with a so lderi ng iron and a pair o f tweez
ers. In add ition, the out-of-band tran smit modi fication ca n also be
done at the same time. Keep in mind, though , that making modifi 
cations to yo ur new radio may void the warranty. There fore, proceed
accordingly.

Beca use yo u wi ll be inside a microprocessor-cont roll ed un it and
yo u will be removing the processor uni t itse lf. it is best to have all
tools ready and in one place before beginn ing. Stat ic d ischarge ca n
harm or destroy parts of the rad io and stat ic buildup is always greater
in the dry winter months. Be sure to touch the outer chassis of the
rad io and discharge any static buildup if yo u do find yo urse lf wa lk
ing around the room duri ng this procedure:

I . Remove the top cover of the radio using a Philips-head screw
driver by removing two black screws on each side of the rad io hold 
ing the top (total of four) and four screws on the top of the rad io not
immediate ly adjacent to the speak er (see photo A).

2.T he cover of the radio shou ld lift up easi ly. Th e speaker cabl e
snakes under the CPUlDS P unit (bus iness-card-size metal enclosure)
and can be moved out fro m under this module . It is not necessary to
unplu g the speaker. The cover ca n be just set to the side or if yo u are
more co mfortable yo u may unpl ug the speaker.

3. Rem ove two silver scre ws holding the CPUl DS P module in
place (see photo B).

4. Pull up on the CPUl DSP modul e and remove it fro m the radio .
The unit can be se t to the side.

5. Direct ly under the DS P unit are a num ber of integrated circuits.
Between the two white con nec tors that the CPU/DSP unit plugs into
are four identical integrated c ircuits, three in a line and one next to
the left-most one in the line. T hese are CMOS 4094 shift registers
that are used by the processor to read the diodes on the board that
co ntro l radio optio ns. All four chips on my radio have the Te xas
Instrumen ts logo and the part number "'HJ4094."

6. Toward the front of the rad io are rows of surface- mo unt (S MT)
diodes. The diodes have silver pa int on top and the lett er "'A" cle ar
ly marked . Us ing the supp lied photograph, yo u may remove one

Photo B. Arrows point to the two screws holding the CPU/DSP mod
ule ill place. Step 3 requires their removal. Step 4 requires the removal

of the module.

Photo CI . With the CPU/DSP module removed, the four 4094 shift
registers are exposed. They callbe identifiedby the Texas Instruments

logo and part No. "HJ4094."

Photo A. The ICOM IC-7000 HFIVH F/ UHF transceiver. (All
photos courtesy ofN5AC)
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Photo C2. This photo highlights the fo ur 4094 shift registers
mentioned ill step 5.
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Photo D. Arrows point to the SMT diodes targeted fo r removal fo r
the modifi cations. See steps 6 and 7 for instructions on how to
remove them. Note that this photo is oriented 90 degrees counter-

clockwise fro m photos B, CI, and C2.

diode for TV reception enable and another diode for MARS out-of
band transmit enable. The diodes may be removed in any number of
ways. For most with limited equipment, a good pencil iron and a pair
of tweezers can be used. I generally alternate heating up either side
of the diode (there are two pads that barely stick out to each side of
the diode on the short sides) with the iron and applying gentle pres
sure to the diode until it moves. Once it moves, it will have moved
off both solder pads because it is so small. I then wrestle it into place
with just one pad touching and reheat the diode to get it to adhere to
the board. This is so that I can go back and add the diode back later
if need be. With just one lead soldered, the diode will not operate in
the circuit and will be in the radio if you need it later. You may also
remove it completely if you like.

7. To enable TV, remove diode number two on the left of the set
of diodes in front of the middle 4094 (see photo C).

8. For MARS operation, remove diode number two on the left of
the set of diodes in front of the left two 4094s (see photo 0 ).

9. When you are done with the diodes, ju st reassemble the radio
in reverse order. After putting the CPu/OSP unit back into the radio,
be sure to slide the speaker cable gently under the upper left and
lower left corners of the CPu/OSP module. If you do not do this,
you will have trouble putting the top back on the radio.

To use the TV receive mode, press and hold the upper-left knob
marked AF(SET) on the radio for one second. The normal radio
screen will be replaced with a TV receiver screen . The receiver will
tune US TV broadcast channels 2-13 by using either the band-up
and band-down buttons or the [M-ch] inner knob on the lower left
of the radio. TV channel 2 uses the HF antenna port on the back of
the radio, while TV channels 3-13 use the VHF port on the radio.
Specific channels can be tuned to a different frequency in the 49- 218
MHz range and can be skipped from the channel-up and channel
down function by pressing in the AF (SET) button momentaril y and
following the prompts.

You can also put an ATV downconvcrter between the VHF anten
na port and your antenna to receive ATV. Such a downconverter is the
TVC-4G from P.c. Electronics. The website is: <http://www.hamtv.
com>. Unlike your TV set, however, RF can come out of your VHF
port. so you will want to be sure not to transmit through your ATV
downconverter after you are through watching ATV.

www.cq-vhf.com

Wh ile listen ing, wo uld yo u avoid looking at the screen if a video
of the overturne d tanker o n the high way we re shown? It' s easy
for a ll of us to say that we wo uldn't watch TV w hi le drivi ng
down the road ; it' s probabl y a littl e more diffic ult to avoi d do ing
just that if so me co mpe ll ing video were to be shown. So met hing
to think about.

The Scope
While the [C-7000 also has a spectru m scope like the [C 

75 6 PRO radios, it is not as funct iona l as the bigger rigs (see
phot o). Th e most obv io us di fferen ce is in the way the IC-7 000
sweeps the band scope . While it is not a " live" scope as in the
[C-756PROIII or the [C-780 0, thi s is defin ite ly an improveme nt
over the [C-706MKIIG.

As with the IC-706MKIIG , the 7000 does not have a se pa rate
recei ver dedi cated to the band scope; the recei ver is taken "o ff
line," muted, and used to create the band scope . In the slow
spee d mode, a tick ca n be heard abo ut every fi fth of a second
while the recei ver is used to ge t data fo r the scope . T his does
not dr asticall y affec t intelli g ib ilit y of the incoming s ig na l, bu t
the scope takes abo ut five seconds per pass to di splay . At this
spee d, yo u could eas ily find sig na ls that a re e ither a lways pre
se nt or are present much of the tim e.

To find more inte rm ittent signa ls, the scope can be pu t in the
fast mod e. [n th is mod e, the tick s are abo ut every tenth of a sec
o nd and render virtua lly unintellig ible the incoming aud io on
the current channel the radi o is mon itoring (you can also mut e
the aud io entirel y). In trad e, yo u ge t a mu ch more rea l-time view
of the spec tru m. Th e radi o tak es und er a hal f-second to di spl ay
the e ntire range, whi ch ca n be va ried fro m 10 kH z to 250 kH z.
Th is is clearl y a real first for a mobile radio.

Weak-Signal Work
Fo r weak-sign al co ntes t wo rk, the ques tio n of whe n and how

we might use this scope arises . I wo ndered how stro ng of a sig
nal is required in order for it to appear in the spec trum scope . I
hook ed up my HP 864 0 B sig na l ge ne rator and put it on 144 . [00
MH z. [ was abl e to hear a s igna l at - 145 dBm on the [C-7000.
I put the band scope on in both fast and s low and found that it
took a signal of abo ut -95 dBm before it showed up on the band
scope . I have ye t to test if th is is an ab solute or rel ati ve va lue.
In othe r wo rds, if [ use a preamplifier that pro vides significant
ga in, would thi s improve the abilities of the spectrum scope?
For exam ple, if I hav e a 25-dB preamp, will [ only need '1- 120
dBm signal befor e the sig na l appears in the band scope? This is
simple to test , but I've just not had the oppo rtunity .

Th e qu estion he re is if yo u are meeting so meone on 2304 and
they 're not exac tly on channe l, wo uld yo u be able to j ump over
to the band sco pe and qu ickl y find the m. Th e rece ived signa l
would need to be we ll above the noi se for yo u to spo t it on the
scope, so condition s and the rece ived s igna l le vel w ill dictate
wh ether you will be able to use the band scope for thi s pu rpose.
You can also use the band scope as a m ini spec tru m ana lyzer
for work under 470 MH z.

The DSP
[COM ha s mo ved the DSP fun ct ionality from afte r the AGC

to inside the AGC loop. For a mobile VH Fer thi s has the poten-

(Continued 011 page 76)
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Calculating Tropospheric-Scatter
Propagation Losses

This article was originally presented as a paper at GippsTech 2005, the
Annual Australian Conference designed to encourage participation in
VHF, UHF, and Microwave amateur radio operations. The name GippsTech
is a hybrid name for the technical conference being held at the
Gippsland campus of Monash University. Gippsland is a region within the
state of Vic toria.

By Rex Moncur, * VK7MO

With the advent of Joe Tay lor, K lJ T' s WSJT so ftware
program it is possi ble to wo rk distances of 700 km
and more on a reg ular basis on VHF and UHF using

tropospheric scatter. Thus it is useful to have an und erstand
ing of tropospheric-scatter losses so we ca n see what is pos
sib le and understand the factors that affect these losses. A
number of met hods of calculat ing tropos pheric-scatter losses
fro m the amateur literatu re and Co nsultat ive Co mmittee
Internat ional Radi o (CCl R) Rep ort 238 -5 1 have been applied ,
bu t they produce substantially different answers. Th e CC IR
meth ods are not easy to apply and this can lead to errors. Thi s
paper aims to pro vide a better understanding of the limitations
of the various methods and co ncludes that CCI R meth od I is
to be preferred. Base d on this meth od , look-up tab les of prop
agation loss in tempe rate c limates are developed to make the
met hod user friendly.

Tropospheric Scatter
Tropospheric scatte r arises from radio waves being sca ttered

by small ce lls of differe nt refractive index in the atmosp here.
It allows signals to be detected at much greater range than line
of sight or by diffraction aro und the Earth. Figure I shows the
geometry of a tropospheric-scatter path .

Factors that affect the propagation loss are distance, fre
quency, and the sca ttering proper ties of the co mmon sca tter ing
volume. The sca ttering properties vary with height and clim ate
and the sca tteri ng angle. Both the sca ttering angle and the height
of scattering vary as a function of distance due to Earth curva
ture and horizon obstruct ions. In addition, the effec tive Earth
curva ture is modified by the radi o refract ive index. All of these
factors have an impact on the ca lculation of tropospheric-scat
ter losses. Simple methods of calc ulat ing tropospheric sca tter
take into acco unt only distance and frequency, while others also
include obstruction angles, climate, radio refractive index, and
path reliability . There are also differences in the ways in which
these factors are co nside red, with some being based on approx
imate empirical formulas and others on graphs deri ved from
experimental resu lts.

* e-mail: <rmoncur'srbigpond.net.au>
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Figure I. Geometry ofa tropospheric scatter pat h where D (or
d) is the distance between the stations, 8s is the scattering ang le,
8, and 82 are the horizon angles at each station , and a t and
u2 are the beam widths of the antennas. (From ARRL

UHF/Microwave Experimenter's M anual/ )

Example Calculations
In Tab le I a range of methods ava ilab le in the amateur and

professional literature and CCI R report N0238-5 1 are used to
ca lculate the tropospheric-scatter losses for a 2-meter path of
500 km based two situations:

• A smoo th Earth (no hor izon obstruction) and
• 2.5 degrees obstruction at eac h end.

In order to give some equiva lence to the various methods that
include variables, the follow ing are used or assumed:

• The surface radio refracti ve index is 320
• The region can be classified as continental temperate.
• Aperture to medium co upling losses are zero
• The required path reliabilit y is 50 %

Visit Our Web Site



Source
The VHF/U HF DX Book, edited by Ian Wh ite, G3 SE K #
ARRL UHF/Mi crowave Experimenters Manu al #
CC IR Chinese Method
VHF/U HF Handbook, edit ed by Dick Biddulph, G8 DPS #
CC IR Method I
The VHF Handbook. by Willi am Orr, W6S AI #
CC IR Met hod 2
ARRL The Radio Ama teur's VHF Manual, by Ed Tilt on , WI HDQ #
IT&T Handbook 4th Edition

*These methods do not allow for obstruction losses.
# Methods do not spec ify path reliability.

No obst ruction
(dB)

- 609
205
208
208
210
210
212
214
222

2.5 degrees obstruction
at each station (d B)

- 559
256
237
*

233
*

238

*
*

Table I. Propagation loss f or various methods under the conditions listed above.

Th e method used by the VHF/ UHF DX
Book (White)3 impli es a gain rather than
a loss and is clearly wro ng and should be
discarded . Th e method used in the 4th
Edition of the IT&T Handb oakt , was
repl aced in recent editions by CCiR
method I, so it can be ass umed the earli
er method was considered less accurate
and sho uld also be discard ed . Th e re
maining methods give answers within a
7-dB range for a smoo th Earth, but with
obstruc tions of 2.5 degrees at each end
the range is over 20 dB.

Th e simples t meth od is that used in
the VHF/U HF Handb ook (BiddulpbP,
which provides two table s-one for free-

space losses and a seco nd for the addi
tional tropospheric-scatter losses. It takes
into account both frequency and distance.
It makes no reference to path reliability
and it applies to a smooth Earth onl y. For
many amateur situations there will be a
few degree s of obstruction at each station
and the smooth Earth assumption will lead
to significant errors. The VHF Handbook
(Orrj'' suffers the same limitations.

ARRL' s The Radio Amateur 's VHF
Manual (Tilton)? goes a little furth er in
that it provides graphs for loss with dis
tance and frequ enc y for path reliabilities
of 50% and 90%. Unfortunately, the
graphs are the wrong way around, and it

suffers the limitation of the prevous meth
ods of appl ying only to a smooth Earth.

Th e ARRL' s UHF/Microwave Experi
menters Manual2 meth od has a formula
that takes into account frequ en cy, d is
tance, and obstruc tion loss. Ob struct ion
loss deriv es from scatte ring ang le and is
10dB per degree of obstruction. Path reli
ability is not speci fied.

Th e three CCi R I methods all take into
account the imp ort ant variables. CC IR
method I take s into account eight types of
clim ate, and method 2 two types (temper
ate and tropical). The Chinese method is

(Continued on page 77)
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Figure 2. Variati on of propagation losses with distan ce for fo ur methods.
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Predicting Propagation
on 6 and 2 Meters,

with Extensions to 70 em

What causes sporadic-E? Can it be predicted? Answers to these
questions have eluded us for decades-until now. In this article ZL3NE
weighs into the debate by giving us his well-researched answers .

By Bob Gyde, * ZL3NEjl

It is ge ne ra l knowledge that the F2
layer absorbs most of the radiation that
enters our planet's solar system and

that it is also our shield from intense radi
ation . The intensity of the solar flux gov
ern s the amount of ionization that we can
get into the F2-layer, and the F2-1ayer
controls the ionization available for the
E-Iayer. We also know that during the
very low part of our so lar cycle, F2 prop
agation ceases on 10 and 15 meters be
cau se the amount of ionization arriving
there is too low to support propagation on
those bands.

The sporadic-E type of propagation,
however, takes place regardless of the
solar-flux readings. Therefore, the sun
has nothing to do with sporadic-E-well,
not by the previously accepted means .
Ionization of the E- layer cannot be
changed by radiation from outer space
when the observed solar flux level does
not change. and it would have to, to have
any effect on the E-layer. Extreme flares
such as X5 or above can temporarily
change thin gs, but only for a couple of
days ; after that we return to normal. The
big thing to come to grips with is that the
ionization from the sun has nothing to do
with sporadic-E type propagation.

Determining What Produces
Sporadic-EPropagation

With this statement as our basis, let us
look at what we need to have to deter
mine what produces sporadic- E propa-

*26 Anita A re .. Mt. Roskill, Auckland 1004.
New Zealand
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gation. First , we need an annual cycle to
meet the traditional mid-summer peaks
of propagat ion which occur between the
December 10 and Ja nuary 20 in the
Southern Hemisphere and June and Ju ly
in the Northern Hemisphere. Next, we
need a means of varying the propagation
direction, such as in the Southern Hemi
sphere. Examples are :

A. Propagation on ly from southwest to
south on a yearly basis here at 37 degrees
south.

B. A means of producing propagation
only to the west and south on a yea rly
basis.

C. A means of producing propagation
in all directions also on a yearly basis . A
study of my extensive log shows that the
described conditions do occur as stated,
on a yea rly bas is. A classic example was
during Cycle 23 between summer 1998
and 2000. At that time we constantly had
the same weather pattern, one which gave
us no propagation to the nor th. Therefore,
during Cycle 23 we se ldom made the F2
areas, which in our case are only to the
north of us.

D. In addit ion, we need some means of
propagation that is possible eve n in mid
winter.

Now that list was a tall order, but it cov
ered my basic requiremen ts.

It was now a learning curve for me, as
I was sure wea ther co uld prod uce most of
these cond itions. However, how to have
propagation in only certain directions for
a whole season was hard to understand .
Then I contacted our wea ther-office
record department, and I was introd uced
to Dr. Mullin, who provided me with 50

years of records stating which time ofeac h
year the weather pattern was EI Nino, La
Nina, and the one I did not know
Normal, or neutral. It was only then that I
found I could fulfill all the requirements
set by me with weather conditions.

By the time I had Dr. Mullin 's records,
I was well into my study, recording every
contact along with the relevant weather
maps, temperatures, etc . For several
years I included these data sheets wit h
each of my reports sent out annually . li
calculated the number of contacts record
ed over some 50 years on a yearly basi s
by each of the three weather patterns.
These did exactly as required. El-Nifi o
provided propagation all around , and
Normal only west and south . These two
gave good results, whi le La-Nifia gav e
only the path to the south, with about one
quarter of the number of contacts I re
corded by the other two modes .

I had established a pattern of weather
maps which fit in very nicely, and I could
watch the propagation moving around
each day until it came to here . Every time
the weather map repeated itself as in pre
viou sly recorded propagation, the same
propagation re-occurred . In my last year
I spent time each day recording the
weather patterns that never produced
propagation. There are many days of the
year with no propagation, and in every
case the same weather pa tterns were
observed to be current.

Looking at winter propagation, we
have temperatures much lower than in
summer. However, even with cooler tem
peratures, the same weather maps work
ju st as in summer. However, in the case
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of anticyclones, the air pressure needs to be much higher (typ
ica lly 1036+mb), wh ile with frontal ac tiv ity it has to be a lot
more intense, but pro paga tion ca n and does take place.

At the end of abo ut five yea rs of study what had we learned?
Had we found the miss ing links? I think so, as I co uld now pre
dict to where propagation wou ld take place and when. The acc u
racy of prediction was approac hing 95- 100% for the next day,
equal to predicting the wea ther! As an aside, a lot of other things
were discovered, but I will deal with them latter.

All propagation on 6 and 2 meters, and 70 ern, cou ld now be
predicted before it happened. Apart from AU (auro ra) and F2,
all other propagation is by tropo, or wea ther indu ced ! To prove
this you would need a reliab le list of all co ntac ts on the band
yo u are studying, with the matching wea ther map s at the time
the co ntacts took place . Nothing else is requi red, but it must be
accurate. It wi ll show that when propagation repet ition occ urs,
the weather patterns re-occur.

Obtaining Provable Data
I found the only way to obta in provable data was by doing

the required studies mysel f. There was so me wea ther -re lated
data (some 50 yea rs of it), whic h our nat ion al weather bureau,
NIWA, very kind ly supplied . Otherwise the ev ide nce I require d
was not availab le.

With this in mind, I undertook a three-year study of all co n
tac ts betwee n three areas in Australia-Brisbane, Sydney, and
Me lbourne-as they were our main co ntact areas, and from
Auckland to Christchurch, as th is is a ve ry strong sig nal area
on 6 meters. The fourth yea r was spe nt studying North America
and Europe to confirm that what was hap pen ing in the So uthe rn
Hem isphere was also hap pening in the No rthe rn Hemi sph ere
(and yes, it is).

I used the O H2AQ loggi ng page for Euro pe and the
dxworld.com pages for North America. With these Ico uld co m
pare the propagation taki ng place and the current wea ther fro m
European and Nor th Ame rica n weather maps. Whil e thi s was
happening, I had access to several ionso nde reporting stations
to study the E- layer ioniza tio n level under a ll con ditio ns. To

Figure I. This is a typical anticyclone with 6-lI/eter propaga
tion shown .

this day I do not know of anyone who has completed suc h a
co mplica ted study .

(I have been licen sed since 1948 and came on to the VHF
sce ne in the ea rly 1950s, spe ndi ng most of my time on 6 meters.
By the mid 1970s I was quit e sure weather was the ma in fac
tor affecting propagation, and for the last 25 years I have been
putti ng forward my beli efs on propagation. During that time I
have wr itten many papers on the subject, and even today my
ex tensive study has fo und not hing different from what I had
published!)

For my study, I recorded every contact that took place and
the weather maps showing the weather pattern at the time the
co ntacts took place. I recorded the stat ions heard or contacted
on all th ree freq uencies (6 meters, 2 meters, and 70 ern) . As
New Ze aland is an ideal co untry to do this, with a very limit
ed number of stations and directions in which to beam, I was
not co nfused by secondary weather patterns. Here I was in a
posi tion where I co uld mon itor the bands all day, every day,
and until aro und 10 PM. My mai n mo nito ring antenna had unre-

(Continued O/l page 68)
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Figure 2. A chart showing the relationship between the air pressure and the air tell/perature.
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Beacon Monitoring with DSP
Monitoring for propagation beacons is far more effective with DSP, rather
th an just hoping for a strong signal burst to trip your squelch .

By Gordon West,* WB6NOA

Shown here left to right are the GAP in-line DSP system, the SGC noise-subtraction
DSP speaker (on top ofthe Kenwood TS-790J, and the Heil Sound speech-amplifie

DSP speaker. All three systems worked well for monitoring beacons.

When the OX and distant U.S. bea
co ns begin to poke thro ugh the
squelch circuit on 6 meters, yo u

know the band is open somewhere in time
to QSY up to 50. 110 and 50. 125 MHz to
see who is on. Hundreds of 6- meter prop
agat ion beacons may be yo ur first alert
that the Magic Band is beginning to open!

On 2 meters and 125 , 70, and 23 em,
propagation beacon s help us keep track
of troposph er ic ducting opportunities.
These VH F/UHF beacons begin to build
slow ly du ring a troposph eric duct and
provide goo d clues as to the thickness of
the duct , depending on which VHF and
UHF bands are best br inging in the dis
tant CW signals.

Propagat ion alerts ove r the intern et are
prob abl y one of the best ways to hear
when the band s are open, but for some
of us, mo nitoring for propagat ion bea
co ns is a passive way to hear the bands
slow ly or quickly ope n as the sig nal
punches through squelch. Unfortunate
ly, many new multi band VHF/UH F ham
tran sce ivers employ a sque lch c ircuit
that is ga ted ei ther on or off by a transis
tor. Most of these "hard squelch" circuits
also have slight histeresis, whi ch mean s
that any signal that triggers the sque lch
circuit ope n must be we ll above the back
gro und noise level. Thi s unfor tun ate
probl em has ca used many ham s to miss
a ba nd opening and so me times entire
co nversationsj ust below the squelch-trip
threshold poi nt.

" I was listen ing for the Hawaii beacon
on 144.170 MHz last Sunday, and I was
careful to set the squelch just at the point
where the bac kgro und noise was
sque lched out. The rad io was silent all day
until a very noisy Ford drove by, briefly
opening up the squelc h circuit," co m
ment s Bill Alber, WA6CA X. Much to his
surprise, there was an ongo ing conversa-

*CQ VHF Features Editor, 24 /4 College Dr..
Costa Mesa, CA 92626
e-mail: <wbtinoatipcq-vhj.com>

tion between Bay area distant hams and
Paul , KH6HM E, in Hawaii . With out
squelch, he could hear the signals weak
but readable, but with any squelch setting
the wea k signal was completely taken out.

Older VH F/U HF multi mode rigs
such as the Ken wood TR-75 I, Yaesu FT
726 , and the very old KLM Mu lti 2000
incorporate a squelch system ca lled the
" Fuj iarna," a soft squelch sys tem. Th e
beaut y of this squelch is that it allows yo u
to monit or for weak beacons with your
squelch setting right at the noise thresh
old and an occ as ional burst of whit e noise
co ming through to co nfirm the squelch
sweet spot. Also, this type of squelch cir
cuit has a slow decay, so any sma ll sig
nal opening up the squelch will keep the
squelch open for a co uple of seco nds
before the squelch slow ly goes back into
qu iet mon itorin g. Thi s has made Yaesu
726R and Ken wood T R-7 5 I ow ners
quit e happ y with their equipment, thank s
to "soft squelch" capabilities .

However , there is a better way to mon
itor for CW beacons- using OSP (dig i
tal sig nal processin g) with eit her a buil t
in OSP circuit on ex pensive rigs, or the
re lative ly inex pe nsive OSP ex terna l
audio systems from Heil Sound, SGC,
and several great OSP ad d-o n devices
from Gap Electronics. Eac h requires 12
volts to power the ex terna l OSP modul e,
which is bu ilt inside the spea ker enclo 
sure. So me of the OSP spea ker sys tems
offe r up to five indi vidual settings of OS?
levels, but j ust two se ttings may be per
fectl y adequate. Plug the OSP spea ker
sys tem into the ex terna l spea ker output
of yo ur radio, and with 12 volts turn ed!
on, the add-o n c ircuit usually co mes up
in the bypass mode .

Tune to the beacon frequency, adj ust
the volume to a pleasant level , and click
on OSP . For the first couple of seconds
nothing see ms to happen . This is normal !
Then the background white noise beg ins
to slow ly disappear. Th e first-level set-

----------------------~
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DC Power Distribution DC Power Meter For Hams Digital ModeInterlace
All THE FEATURES - LESS $$$
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AMATEUR R ADIO PRODUCT S
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San Jose, CA 95 112

EZ-PSKUSB
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MOST RIGS

UNMATCHED FEATURES

· USB Interface - No converter
• Rig control with optional cable
· Audio Isolated in Both Directions
· No External Power
· Weighs Under 7 oz.
• Works with All Digital Mode SW
· Includes HamScope & Digipan
· One-Year Warranty
· Made in U.S.A.

MADE FOR HAMS NOT RC MODELS

• Displays V, A, AH, W & WH
• Programable voltage warning
• Timer
• Tracks high & low Volts / Amps
• Sense resistor on positive
• One-Year Warranty
• Made in U.S.A.
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PowerPanel 8

PowerPanel 6

PowerPanel 4

PowerPanel 14

• Anderson PowerPole Connectors
• Rated for 30 Amps
• ARES/RACES Standard Connection
• RF Suppression
· Surge & Polarity Protection
· One-Year Warranty
· Made in the U.S.A.

ting usually cancels about 75 percent of
natural background noise. If you wa nt up
to 95 percent backgro und noise ca nce l
ing, go to the next or succeeding OSP lev
els. Rememb er, yo ur sq ue lch circ uit is
turn ed off all the way, and the OSP net
work is providing noise ca nce ling .

As soon as that OSP network senses an
intermittent incoming tone, such as CW, it
instant ly will pass that audio through to the
speaker system . Whil e the CW sig nal may
sound as if it is waveri ng a bit, who cares?
This is yo ur alert that a CW beacon is
beginning to poke through. When it comes
time to change freque ncy and establish
CWOI' voice comm unicat ions with distant
stations, you may wish to reduce the level
sett ing of the OSP network, restoring sig
nals to a more natural sound.

On UHF, you also may find that radar
sig nals sometimes wi ll creep throu gh on
every radar sweep. This so me times is
minimized by tu rnin g on the noi se
blanker or automatic noise lim iting.
Again, squelc h off, OS P ON, and NL and
NB turned on to help minimize rad ar.

Yo u may listen all day wi tho ut hear
ing a thing , but as soo n as the beacon
begi ns to show up on frequency, the OSP

instantl y will pass the sign al th rou gh .
Again, yo ur rad io's squelc h is turned
absolute ly off, so the circuit is listening
to nothing but white noise, searc hing for
an intermittent inco ming CWOI' voice
signal.

Another bonu s with OSP . . . more and
more VHF/UHF operators using wea k
signal modes at the bottom of the band are
finding incessant "bird ies" smack dab on
the frequency that they hope is clear for
mon itorin g the dis tant beacon. Th ese
birdies co me fro m nearby computers,
cordless phones, FAX mach ines, ther
mostats, and home entertainment systems
all running with some sor t of micro
processor cloc k. These interferin g birdies
may be a series of inte rferi ng tones that
wiII dr ive you crazy!

Swi tch on the OSP sys tem, and listen
to what happ en s. With in about 5 seconds
the modern OSP circ uit ana lyzes the co n
stant whist les and faith full y ca nce ls them
out! As long as the signal is co nstant, the
modern OSP circ uit knows not to pass it
throu gh and redu ce it to nearl y zero on
speaker output. But guess what? As soo n
as that CW sig na l begin s to come out of
the noise, j ust a few Hertz diffe rent from

the annoy ing whistle, the OSP circui t
instan tly wi ll pas s it throu gh to the receiv
er. In fac t, turn off the OSP circui t, and
all you hear are the annoyi ng birdie whis
tles; yet turn your OSP speaker system
back on, and after abo ut five seconds the
whistles disappear and the faint sounds
of the CW signal you are listen ing for
reap pear. Mag ic!

" It is magic ," comments Bob Hei l,
K9E IO, who now manufactures a base
station amplified speaker system with
enhanced OSP capabi litie s. "Weak-sig
nal operators are tired of missing weak
band openings due to a squelch set righ t
on the threshold but unable to pass the
weak signa l they are listen ing for. With
OSP , white noise is ca nce lled , whistles
are eliminated, and the only thing that
gets thro ugh is CW and voice-exactly
what they are listening for!" add s Heil.

So , if you are into monitoring for weak
CW beacons , or don 't wan t to miss an
extreme ly weak signa l ju st below yo ur
squelch setting, get a OSP system, turn off
your squelch, turn on the OSP network,
and hear nothing but peace and quie t until
this very magic circuit begins to detect
meaningful ham radio sign als . •
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Public Service Event Guidelines

What makes for a successful public service event? Good guidelines.
Here KC5ZQM draws from his experience in order to instruct us on how
to have everything go smoothly.

By Douglas D. Lee, * KC5ZQM

Amateur radio has a long-standing
tradition of prov iding co mmu ni
cat ions during eme rge ncies and

disasters. To sta y prepared for these
events , hams also prov ide co mmunica
tions for parades, bike and foot races,
wa lkatho ns, etc .

Pub lic service eve nts and emergencies
have similar characte ris tics that affect
co mmunications: the need to move infor
mation quick ly, the need to move infor
mation fro m one point to man y, the need
for on e station to co ntro l the flow of
informatio n.

I have "worked" or orga nized close to
two doze n public service eve nts. Also, I
was an Emerge ncy Management volun
teer from 1997 through 2000 , with expe
rience in stor m spotting and communica
tion s. My communications background
goes back to my days as a "co rn mo" man
in an Army Nat ional Guard infantry unit
in the last half of the 1970s. My motiva
tion for writing this article co mes from my
dissati sfac tion with the way I have see n
some public serv ice eve nts conducted.

My ai m in this article is not to present
myself as a final authority on the subject,
but to suggest so me guide lines that oth
ers may find useful. Th ese guide lines
cover the follow ing :

• gro up- leve l preparat ions,
• indi vidual preparation s.
• work ing the eve nt, and
• after the eve nt.

Group-Level Preparations
If yo u are the publi c serv ice officer for

an ama teur rad io club. I know how busy
you ca n be . As I write this, I have been

*P. O. Box 343. Kiefer. OK 7404 /-0343
e-mail: <kc5zqm@j llllo.com>

the Ac tiv ities Cha ir for the Tu lsa
(Oklaho ma) Repeater Organi zation for
almos t two years. My duti es include pub 
lic serv ice, so me public relations, liaison
with the Tulsa Area Chapter of the
American Red Cross and Skywarn . plus
orgarnz mg Field Day operations.
So metimes kee ping everything stra ight
ca n be a cha llenge. You need to give
yourse lf eve ry adva ntage to make thin gs
go smoo thly. Thi s sec tion is for you.

Early Contact
Co ntac ting the orga nizers of an eve nt

ea rly ca n be an import ant key to success .
Why? So me eve nts have a different direc 
tor every year. So me eve nts cover a large
area and require large amo unts of re
so urces , so the orga nize rs may have a
series of meetings yo u need to attend. For
example, the Tul sa Run is a 15K (9.3
mile) race. It happ ens on the last Sa turday
in October, but the planning meetings
begin in ea rly Se ptember.

When yo u co ntac t the eve nt orga niz
ers , alway s co nfirm yo ur clu b' s parti ci
pation and mak e sure they understand
yo ur pr imary ro le is co mmunica tions.
Your co ntac t person may be new to his
or her job and have no idea of what ham
radio is, or what yo u can do for the eve nt.

You also will need to co nfirm the par
ticul ars of the eve nt:

• Wh at it is, if it is not obvious from the
name.

• Where it starts and stops; where the
eve nt contro l will be; how big an area it
covers, etc.

• When (date and tim e); schedule of
part icular events (so me races 5K and up
will also have a "Fun Run").

• Number of operators and where they
will be needed.

• When ope rators need to be on sta tio n.
• To who m the operators need to repo rt.
You may ge t so me of this informat ion

fro m yo ur first co ntac t, but most will
co me fro m planning meetings and/or
co mmunicat ing with the orga nizers . Do
not hesitate to ask question s. Information
is the raw material of the process of org a
nizat ion. YOIl are res ponsib le for ge tting
the information yo u need.

Recruiting
Early co ntac t with the organize rs g ives

yo u a cushio n of time that eases the pres
sure and stress of gett ing ready for the
eve nt. An ea rly sta rt to rec ruiting does the
same. Eve n the best plans are useless if
no one ca rries them out.

I recommend yo u start recruiting
aro und one month before the eve nt. Most
rec ru its will vo luntee r within the last
week or two, and during that tim e you
may get all that you need . However , the
ex tra wee ks beforehand give yo u a bet
ter chance to ge t enough peo ple on board.
For events needing more than a dozen
people, yo u may need to start recruiting
two months in adva nce. For example, the
Tul sa Run requires more voluntee rs than
any other eve nt I have organized. Th at
ex tra month of recruiting has meant the
differenc e in ge tting the peo ple needed.

Fortunate ly, today we have many way s
to ge t out the message abo ut publi c ser
vice events . Of co urse, local net s on
VHF/UHF repeaters are goo d channels
for recruiting. Many of the net reg ulars
will be active clu b members and ready to
help out. Don ' t forge t about DVR an
nouncem ents on the repeater s, too.

C lub meetings are anothe r good
ave nue for recruiting. I have see n some
clubs pass aro und a sign-up shee t, ana

_____________________________________________..::1
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man y tim es ve ry few will put their nam es
down . So me do not wa nt othe rs to see
their nam es on the list ; so me ca nno t co m
mit at that time. On the other hand, I have
had people resp ond positi vel y whe n I
approach them di rec tly and person all y.
Another tact ic I have as ked for a show of
hands ofwho has wo rked the event before
and then immediatel y as ked who will
wo rk it this year. Th at helped ge t abo ut
hal f the people needed for the 200 5 Tulsa
State Fa ir Parade .

If the cl ub puts out a newsletter or has
a we bs ite, make sure to get a shor t noti ce
to the editor and/o r we b ma ster. Thi s is a
good way to reach members who may not
co me to a meeting or check into a net , but
they ha ve tim e to spare on a week end,
when most publ ic service events happen .

If yo u have been the public service offi
ce r for a whil e, yo u may hav e the e-mail
addresses of vo lunteers for pre viou s
events. A gro up message will reach a
more receptive aud ience.

II'yo u do not ge t sufficie nt result s fro m
these method s, yo u ca n always gra b a
club ros ter and a telephon e. I recommend
yo u take a copy of the reg ular ros te r and
e limi na te the nam es of members yo u
know wi ll not be able to help with the
eve nt. Thi s wi ll save yo u tim e and frus
trati on late r.

As yo u ga the r nam es and call signs , do
not fo rge t e- mai l addresses, phone num 
bers (ho me, ce ll, and wo rk), and T- shirt
sizes (ma ny events spo nsors will g ive
shirts to vo luntee rs). Co mpile thi s infor
mation into a datab ase ; it may co me in
handy later.

For so me events you may be abl e to
accommod ate vo lunteers with spec ia l
need s, such as a need to leave early or to
operate fro m a spec ia l location. Be sure
to as k abo ut these co nditions .

Predetermine
Assignments

As a vo lunteer, I have shown up at a
co mman d post for a public se rv ice event,
and then wa ited to recei ve an assignme nt.
Th e cl ub officers in charge of the event
often wa ited for map s fro m the event
organizers before mak ing ass ignme nts.

I was never sa tisfie d with thi s practice.
Th e cl ub leaders knew for severa l weeks
or months beforeh and that the event was
co ming up. Th ey also knew how to co n
tact the event spo nso rs . Wh y didn 't they
co ntac t the event orga nize rs, ge t maps,
and have ass ignme nts ready before the
eve nt? Thi s practice of waiting for maps
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and ass ignme nts once unn ecessaril y cost
me tim e and gas . I drove abo ut 18 mil es
fro m my hou se in Kiefer, Okl ahom a to
West Tulsa. Th en I dro ve about the same
dist an ce to my ass ig nme nt bet ween
Sa pulpa and Kell y vill e. My post was
abo ut 10 mil es fro m my hou se.

I dec ided that whe n I was in cha rge of
organizing communicati on s for a publ ic
se rv ice event I wo uld do as much plan
nin g as I could before the event.

My first event was the Mapl e Ridge Run
on Mem or ial Day, 2004 . Thi s is a 5K race
that takes place entire ly within Tulsa ' s
sce nic and histori c Mapl e Ridge neigh 
borh ood . Thi s area has plent y of trees and
attracti ve houses. It also has plent y of
curvy streets that ca n eas ily co nfuse a vis
itor. The map the race direct or se nt me
only showed the co urse and not the stree ts .
That wa s not acceptable as what I wanted
to present to my vo luntee rs.

Fortunatel y, I am a drafter. Th e race
spo nsors have a very good map of the
nei ghborhood o n their we bsi te (www.
mapl eridgen ei ghborh ood .com ). I c lip
boarded thi s image into my drafting pro
gram and traced over parts of it to create
an image I co uld manipulate. I adde d
arrows to illu st rate the route and circle d
numbers to indicate checkpoi nt loca
tio ns . For the 2005 event, I repl aced the
c irc led numbers with lead er notes
(arrows and text ). I used a sha reware pro
gra m (P DF995, availab le from
<www.so ftware995.co m» to save it in
.pdf format. Thi s allowed me to e- mail
the map to my volunteer s and they co uld
print out their ow n co pies.

If yo u are not a drafter, yo u co uld find
a map on the Intern et , print it, make your
own marks on it, and sca n it back into
electronic form. Some mapping s ites and
program s will a llow yo u to add marks to
a map, but I'm not sure yo u can ge t the
res ults yo u want. I do encourage yo u to
ex perime nt with thi s, es pecially if yo u are
no t sa tis fied with the map supplied by the
event organize rs .

Most of the leader notes gave tact ical
ca llsig ns for the assignme nts . Tacti cal
ca lls speed up co ntacts by the e t
Contro l, becau se the NCO does not have
to rem ember or look up who is assigned
to a spec ific position . Tacti cal ca lls igns
are eas ier to reme mbe r becau se they tend
to be descriptive, such as 'T urn T wo" or
"Sta rt Lin e."

Wh en assigning vo luntee rs, make sure
the person match es the pos ition . You
wa nt to put your more ex perienced and
competent people in the most important

spo ts . I'm not saying yo u ca n' t tru st new
co me rs . You j ust have to match experi
ence and ski ll to need . Ed Compos,
K5CRQ, has bee n licensed on ly a co up le
of years as I write this, and he is one of
my best vo lu nteers . He came into ham
rad io with plen ty of experience as a law
enfo rcement officer and firefig hter.

Also, consider physical characteris tics
and need s. If you ha ve someone fo llow
ing the Race Di rector, the "shadow" mus t
be ab le to keep up. Someone lea n and fit
wi ll work be tter than so meone old and
overwe ight.

Wh en co nsideri ng ass ignme nts, don't
forget equipme nt nee ds. So me locations
may req uire a mobile se tup instead of an
HT. Will you use VHF or UHF, repeater
or simplex, or so me co mbinatio n of these?

Prepare Volunteers
You co uld se nd the map and assign

ment s through a group e-ma il, but I pre
fer ind ividual massages. T ha t allows me
to g ive each vo lun teer the de ta ils he or
she needs co ncern ing his or her part icu
lar ass ignme nt. W hen a club meeting
occ ur red in the week be fore an event. I
handed out maps and ass ig nments then .

You co uld give out assignments o n
local nets, bu t I do not recom mend it. Nets
sho uld be used to pass on ge neral infor
mat ion, the things all vo lunteers need to
know.

Make sure to give yo ur vo lunteers all
the information they need. Here is a
checklist:

• Location
• Tacti cal ca llsign
• Special duties
• Equipment and accessories (mo bile

or HT , headphones, flashlight, etc .)
• C lothing (comforta ble shoes, ra in

ge ar, sa fety ves ts, etc .)
• Schedule (w hen to be on station, when

net wiII sta rt, e tc .)
• To who m to report, if the locat ion is

sta ffed by event pe rso nne l.

Final Pre-event Contact
At least two days before the event ma ke

one more co ntact with the event organiz
ers, preferab ly by phone. Assure them
yo ur people are prepared . If the event
organize rs are giving out T'-shirts , give
them a list of s izes and amo unt of each
size needed. Ask about any last-minute
cha nges .

For the 2005 Mapl e Rid ge Run , Race
Direct or Chip Ard made a last-minute
ch ange to the route for the Fun Run . Th e
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I-m ile Fun Run uses essentially the same
route as the 5 K, and it starts before the
main event. Chip was conce rned about
the Fun Runn ers interferin g with the 5K
runners stagi ng at the start line. He
changed the Fun Run route to move its
finish line away from the start line. He
wa nted a checkpoint half way down the
ex tra leg. For tunate ly, I had one more vol
unteer than I had predetermined ass ign
ment s. I created a new ass ignment and
tactical ca ll for this volunteer.

Individual Preparations
To me, pub lic serv ice is the most sig

nificant , the most satis fying, and the most
rewarding aspec t of ham radio. When I
was out there as a volunteer. I felt I was
part of some thing bigger than myself and
I was in a pos ition to make a differenc e.

During one of my first publi c service
eve nts (PSEs), a bike ride then ca lled the
T-Town Trek , I was "s wee ping" the route
when I found a co uple of rider s too
ex hausted to co ntinue. I ca lled for the
SAG (support and gear) wagon and
staye d with the co uple until it arrived.
Wh at a wonderful feelin g it was to help
those who may have been stranded out in
the booni es for hours!

Preparation is ju st as imp ortant for the
individual volunteer as it is for the pub 
lic service officer. You can' t do any good
if you are in the right place and on time,
but you r batteries give out or your anten
na breaks.

Get Informed
Just as the publ ic serv ice officer need s

to be sure of the date, time, locati on , and
other parti cul ars of the eve nt. you also
need that infor mation as a voluntee r. You
are responsibl e for getting the inform a
tion you need. If you think yo u need to
know something, ask, or look around on
the Internet.

You have two goo d reasons for know
ing as much as you can about the eve nt:
( I) The information gives you an idea of
what to expect and prepare for. and (2)
members of the publ ic can see yo u on post
and approach yo u to ask questions. If you
can' t come up with an answer , you will
look bad, the club will look bad, and the
eve nt organizers will look bad .

If the club's publi c serv ice officer noti 
fies you of yo ur assignment before the
event, make sure yo u ha ve co mplete
information (see the bull eted list under
the head ing " Prepare Volunteers" ). Onc e
yo u have it, use it to prepare yo urse lf.
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If yo u are working a locati on or an
eve nt for the first time, try to familiarize
yourse lf with the area beforehand and
determine the best route to get there.

Get Equipped
Chec k to see if you have the needed

equipment, accessor ies, clothing, etc .
Also make sure you have back-up s for
vital item s: rad ios, antennas, batt eri es.
Once while working the Tul sa Run, I was
sitting in my fold-up ca mp chair when I
noti ced so me thing long, skinny , and
black on the side walk to my left . It was
the radi atin g e lement fro m my HT anten
na. Th e ant enn a was an after marke t
model, and I had the original with me.

Th e day before the event, charge up any
batteries that need it. Fuel up your vehi
cle , too! You don't want to be late or get
stranded .

Whil e goi ng through yo ur prep ara 
tion s, don't forget your person al need s,
such as sunblock. insect repellent. water,
snacks, medicines, readin g glasses. etc.

One thing that can simplify your prepa
rations is a "go kit" or "jump bag." Such
kit s are designed for local emerge ncy
activations, so you may wa nt to keep one
in yo ur car. A basic kit should have every
thin g you need to operate for at least 24
hours. Refre sh the peri shable content s on
occas ion, such as when you have a pub
lic serv ice eve nt co ming up. You can ge t
a go- kit list fro m your local emergency
management agency or ARES gro up.
You ca n also find a list at <www .
tulsaharnradio.org» .

Working the Event
You wa ke up ea rly on a Saturday morn

ing, when you would norm ally sleep in
(at least I would!) . You packed so me
thin gs in the car the night before. but after
ge tt ing dressed , yo u grab the last few
items yo u need as you head out the door.
On yo ur wa y to yo ur ass ignme nt, you
stop for a break fast burrito and a cup of
dark -ro ast coffee.

You think abo ut what you are sac rific
ing for the sake of amateur radio and the
publi c- sleeping in a co mfortable bed
with clean sheets; fresh eggs over easy
with coffee, toast. j am. and j uice for
breakfast with the morning paper ; the do
it-yourself TV sho ws yo u faithfull y
watch and then dream of replicatin g their
project s with yo ur ow n tools and yo ur
ow n hand s, but you never actually do; the
beam in the back yard that need s to go
back on the tower.

You arr ive at yo ur destinati on . Y u
have made all the reco mme nded prepa
ration s plu s so me yo u thought of yo ur
self. You figure all yo u ha ve left to do is
to j ust work the eve nt. Well not quite. K

still have so me guide lines for yo u. how
eve r, before I continue, on behalf of am a
teur radio in general, I wa nt to say tha nk
yo u for voluntee ring!

For All Volunteers
Before the event: Be all rime! Th e best

way to be on tim e is to be prepared and
to be ea rly! Make sure yo u have all the
info, gear, and supplies yo u need . Get
plent y of sleep the night before. Get up
early eno ugh so yo u have tim e to get
dressed , eat break fast , finish pack ing, and
dr ive to yo ur ass ignment. Allo w ex tra
time for unexpected development s such
as flat tires, detou rs, etc.

While ga thering yo ur gea r and sup
plies, take everything you need , but not
too much ex tra . Most publ ic service
eve nts last only four to six hours, so you
don 't have to pack as if you are going on
a safar i. Take enough to ge t yo u through
the event. If yo u ca n' t go two hours with
out chocolate, take along a ca ndy bar or
two, but no more.

If yo ur ass igned position is mann ed by
publi c service event personn el , repo rt to
the person in charge if yo u ha ve not been
give n a specific name. Tell the person
who yo u are, why yo u are there, and what
yo u ca n do- for example, " Hi, my name
is Doug. I am a radio operator ass igned
to provide co mmunica tions for this water
stop. If yo u need to co ntact the race dir ec
tor , the wa ter truck , or the police, let me
know and I will co ntact them for yo u as
quick as I can." Explain clearly that yo ur
job is co mmunica tions. If yo u help with
other thin gs, yo u will not have yo ur atten
tion on the radio, and yo u may miss an
important ca ll.

During the event: Fo llow the instruc
tion s of Net Co ntro l, period! As a co m
municator , yo ur job is to make sure the
right information ge ts to the right person
or place at the rig ht time by using the best
means. Th e Net Co ntro l's job is to make
sure all the other communicators do their
jobs. public serv ice events tend to be
more order ly than the disasters they hel p
us prepare for. In ei ther case, nob ody
needs so meo ne adding to the chaos.

Use your tactic al ca llsign when makin g
and answering ca lls. Thi s will help Net
Co ntrol manage things more smoothly; he
or she does not have to look up or strai
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to remember who is assigned where . Be
sure to clear with your FCC-i ssued call 
sign according to Part 97 regulations .

Rep ort em ergencies imm ediately! If
you do not understand why, you do not
need to be invol ved in public serv ice
eve nts or emerge ncy communications .

Keep public se rv ice event per sonne l
informed! Th at ' s why you are there in the
first place. Do use so me discretion. Do
not repea t the name of an injured per son ,
for exa mple, eve n if so meone asks.

Stay foc used on the job at hand until
the event is over. During long events, you
may have to wait through extended peri
ods of inacti vity. Your attention co uld
dr ift, or to break up the monotony, yo u
start up so me chitchat. The next thin g yo u
know, yo u' ve missed something you
should have cau ght. Eve n if your assign
ment ends before the event is over, unless
you have a good reason to lea ve, stick
around . You may be needed to help
anothe r vo luntee r or to deal with so me
unforeseen development. Thi s may
sound like a yogism , but as long as you
have a job to do, you hav e a job to do .

Even with all the serious aspects of pub
lic service events, don't forget to havefun t

may also want to hold a debri efing then
if you think one is needed .

After The Event
As I mentioned earlier, public service

events help us prepare for eme rgencies
and dis asters. On e big differenc e is that
emergencies and disasters don 't happen
on a regular schedule. Th ey tend to occur
sudde nly, at inconveni ent tim es and
places. Th en how do public service
events help us prep are for the " Rea l Big,
Bad Nasti es" ? By allowing us a chance
to practice using our skill s at communi
cating , organizing, and planning. They
get us thinking about things such as
maps, ass ignme nts, controlled nets, bat 
teri es, flashli ght s, etc . Aft er ea ch public
service event you hav e an opportunity to
review what worked, what didn't work,
and what you can do to be bett er prepared
for next tim e.

If you are the public service officer in
charge of the event, write an article for the
club ' s new sletter and/or website . Don 't
ju st say, 'The following members went to
Suchandsuch Park to provide communi-

cations for. . ." Tell the story. Surely more
happ ened than a bunch of people stoo d or
sat around and talked on radios. Did the
ex perience teach you a new lesson or rein 
force an old one? Did you ge t hot , co ld ,
sweaty, thir sty, tired , gr itty, dusty, dirt y,
grimy, or any co mbination thereof?
Inquiring mind s want to know! You don't
have to writ e a tabl oid piece. Ju st tell a
story in a con ver sational sty le. While
writing, imag ine yo u' re telling the sto ry
to a friend over a cup of coffee .

Your article will do several thin gs. It
let s the club members know it is a viable,
active gro up that provides a valuable ser
vice to the co mmunity . It gives recogni
tion to the vo lunteers and co nfirms the
va lue of their effo rts . Peopl e also enjoy
reading abo ut them sel ves and thei r
friends. Also, on the local nets once again
say thanks to the vo lunteers and give a
short report.

If you or so meo ne else hasn 't already
done so, yo u may wa nt to start a sc rap
book. If such a scrapboo k ex ists, add yo ur
article and photos.

Then get to work on yo ur next publi c
se rvice event! •

For Net Controls

GET YOUR FCC COMMERCIAL LICENSEI

Get your FREE facts now. Call Today!

800-932-4268 Ext. 105
or go online at

www.LicenseTraining.com
COMMAND PRODUCTIONS • FCC License Training

P.O . Box 3000 • Sausalito, CA 94966-3000

This valuable license is your "ticket"
to thousands of exciting jobs in:

• Communications
• Radio-TV
• Broadcasting
• Avionics
• Radar
• Maritime
• and more...

even start your own business!

No costly school. No commuting to
class. The Original Home-Study course
prepares you to be an "FCC Commercial
Licensed Technician " at home in your
spare time! You don't need a college
degree to qualify, but you do need an
FCC License. No need to quit your job
or go to school. This proven course is
easy, fast and low cost!
NO PREVIOUS EXPERIENCE NEEDED!

Open and close the public service event
net with formal ann ouncements . This lets
stations not taking part in the net know
that so meo ne is using the frequency for a
spec ial purp ose. Open the net about 15
minutes before the event. Take a ro ll ca ll
10 minutes before the event to give your
voluntee rs a chance to chec k their signals
and equipment.

If an outs ide station wishe s to mak e
cont act , the y sho uld ask permission from
Net Control first. lfthe contact is allowed,
the outside stations should immediately
move to anothe r frequency .

Emphas ize tactical ca llsigns, but
rem ember to have stations clear with
FCC -issued ca lls igns . Some operators
may be new to the idea of tactical calls,
so they may need reminder s.

To speed up co mmunications during
races, I usually allow two type s of com 
muni cati ons to go on without first going
through Net Control. First, I let the start
line operator announce when the race s
have started. I also allow direct contact s
with the race director ' s shadow.

Be sure to thank the volunteers on the
air and in person . If you have to hand out
T-shirts, you may have your volunteers
ga ther at yo ur location . That will give you
a chance to thank them in per son . You
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5MOGfe6t 2005
A Major Gathering of 6-Meter Operators

By Ken Neubeck,* WB2AMU

SMOGfest was held in a uniqu e setting-an outdoo r barbeque-style restaurant
located in Exeter. Rhode Island. (All photos by the author)

Even without W6JKV's annual barbeque last
year, 6-meter aficion ados met for a one-t ime
fun-filled event in New England called SMOGfest .

A special Ti-shirt commemorating
SMOGFEST was fo r sale and I\'asa very

popular item.

From left to right: Mick, WIJJ, one ofthe
event's organizer, speak ing with fo rmer
QST VHF columnis t Emil, W3PP, and
current QST VHF columnist Gene, W3ZZ.

the Eas t Coast, with goo d represent ation
from the 1, 2, 3, and 4 U.S. call areas and
the VE2 and VE3 Ca nadia n call areas.
However , so me came fro m farth er away :
Pat Rose, W50ZI , fro m Texas; Ned ,
AA7A, from Arizo na; and Doug,
VE5UF, and Andy, VA6SZ, from the
wes tern provinces of Canada. Tom
Gallagh er, N6 RA, made the trip from
California, and he brought logs and QSLs
fro m his recent DX tr ip as FP/N6R A.
Many others brou ght QSLs to co nfirm
contacts made with the attendees .

2005. Actin g qui ckl y, se veral New
England ham s worked to put togeth er an
alternate eve nt at an East Coast location .
John (Mick) McManus, W IJJ , along with
Denni s Motschenbacher , K7BV, Steve
Gilbert, K ISG , Ivan Pagacik , K IMS , and
John Allen, K IAE, found a great location
with an outdoo r-s ty le restaurant known
as Yawgoo Bakes and Barbeque in the
rural town of Exeter in Rhode Island.
Invitations were se nt to over 150 six
meter operators.

It was a beautiful fall day for the New
England area, with temperatures reac h
ing alm ost 70 degrees F. Approximately
100 peopl e attended this eve nt- about 80
six-meter ops and 20 YLs. All operat ors
had sent in their QSL cards with payment
fo r SMOGfest , and from the se ca rds
so me reall y great badges were mad e !
People came via plan e, ferry, and auto
mobil e. Most of the attend ees were from

Valley*CQ VHF Contributing Editor.
Road, Patchogue, NY 11772
e-mail: <lI.b2amu@c q-I./!{cOlII>

M
ore than any amateur radio band,
6 meter s has its unique se t of
propagation modes. The band is

loved by a hardcore gro up of aficionados.
On September 24,2005 an eve nt was held
in Rhode Island . Known as SMOGfest
(the Six Meter Opera tors Group 'fest) ,
many of these 6-me ter aficionados
attended . This was a once- in-a- lifetime
gat heri ng for many, and 6- meter opera
tors were able to meet one another in per
son. Some of these ops had bee n worked
via aurora , sporadic -E, and eve n F2 on
the 6-meter band!

The event was plann ed when we ll
known 6-me ter DXer Jimmy Treybi g,
W6JK V, was not able to co nduct his
annual barbeq ue on his ranch in Texas in
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A thin g of beauty-a fi ve-elem ent,
6 -meter Yagi in an open field.

sales@elecraft.colll
Phone : (83 1) 662-8345
P.O. Box 69, Aptos, CA 95001-0069

<., E LECRAFT
www.elecraft.com

Working 011 the jive-element Yagi is Kaz:
K8KS, an eye laser surgeon f rom
Michigan. He is one of the new er opera
tors on 6 meters . Ka; started out on 6
about two years ago. but he has embraced
the band in a big way and is ve/~\' popu
lar with many ofthe veteran ope rators on

the band.

Several excellent presentations were
given in one of the buildings on the site.
Among othe rs, these incl uded subjects
such as EME, the beacon project, and

IrXpeditions.

Here are two well-known 6-meter oper
ators: VHF contes ter Bob, K2DRH, on
the left and well-known VHF maritime
rover ope rator, Clint , WI LP, on the
right. Bob has provided man y contac ts
on 6 meters in contests, while Clint has
activated many rare all -wat er grids on 6

meters over the years!

Another group shot with operators from
left to right : Dave, K2SIX, Dennis, K7BV,
and Clint, WILP. Dennis hadj ust arrived
aft er participating in several weeks of
health-and-welfare traffic assistance in
the Gulf States affected by Hurricane

Katrina.
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The entire gro up ofSMOGfest att endees sang happy birthda y
to Jimmy. W6J KV. via video to his home in Texas. This may
ha ve been one of the largest gat her ings of ti-meter operators

at anyone tim e in the history ofNorth Am erica !

Here are some
ti-meter operators
from the aurora
W ile: Bob Mobile.
K / SIX. from grid
FN43 and Andy,
VA6SZ. from
D0 33. Note the
badges. which
were specially
made fo r the event.

The oWllers of two
ve l)' well-known 6
meter beacons
located Oil the Eas t
Coas t: Mario
Karsich, K2ZD
(beaco n located ill
FN20 on 50.068
MHz). and Steve
Wilson . W / RA
(beacon located
in FN4 / on
50.07/ MH z).

A number ofoperators brought their rove r sta tions with them.
including Frank. KB / LKB . with his 6-meter loop antenna situ

ated 01 1 the back ofhis pickup truc k.

Here is ano ther mobile statio n with driver Frank. AA2DR. and
passenge r Joe. NA2 P. talkin g to bysta nder Kaz; K8KS

One of the buildings located on the SMOG fest site was used
as a lecture hall for several talks and presentati ons on 6 meters.
Besides N6 RA' s talk on his FP trip , there were present ations
on other aspects of 6 meters, including EME (ea rth-moo n
eart h), DXi ng , and equipme nt. These we re give n by Ned,
AA7A, Pat, W50 Z1, Dave , N3DB, and Denni s, K7BV , among
others . Several vendors, such as ICOM and Array Soluti ons,
provided financial support and equipment for viewing. Mike
Staa l, K6MYC, of M2 Antenna Sys tems, Inc., provided spec ial
"crying towels" for the 6-meter operators with the apropos say
ing "No 6 Meter Es .. . poor pitiful me."

During the day there was a five-element Yagi and ICOM IC
7800 (provided on loan) on the air. Unfortunately, there was
no propaga tion brewing and few stations could be worked. Ah,
the nuances of 6 meters !

The event began at aro und I I AM and ende d at about sun
down for man y of the operators . A number of sma ller groups

go t together afterwards to co ntinue va rious co nve rsatio ns
about 6 meters. One da y hardly see med enough to everything
of interest.

Many photos were taken at SMOGfest. This article prese nts
some of the ones I took, but space is limited here. Check the spe
cial internet website put together by AI, K3TKJ , where many
photos of the different hams at the eve nt are provided by Mike,
K8ROX , and Dave , N3DB. The site is: <http://www.
smogfest.info>.

Many thanks go to the organizers of theevent- W IJJ , K IMS ,
K ISG, K IAE, and K7BV - for making this a truly memorable
experience for those who attended. It was especi ally gra tify ing
for me to meet about two dozen operators whom I had work ed
on 6 meters; I had never before had the opportunity to meet
them in person . I am sure that many other attendees have the
same feeling I do and are also grateful to the orga nizers of the
eve nt for this uniqu e opportunity. •
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QUARTtRL~ CALtNDAR OF EVtNTS

of multipliers on all bands]. There wi ll be on.e
QRP multi band winner and one QRO multi
band winner. Multiband stations will a lso be
listed as an ent ry on each separate band
worked. and ca n also win sing le-ba nd awa rds.

Co ntes t Entries : Co py of the log for eac h
band with details of points, mult ipliers, and
total points. The follow ing information IIIl1st
also be inc luded for eac h band: ( I) Output
power. tran smit cable loss. antenna typ~. and
ga in. (2) Cat egor ies: QRO/QRP - sing le/
mult i operator - ASSi sted - CW/SS B - DIG.
(3) Name(s) of all operators. (4) Locator/State .
Ot her info is welcome- commen ts. co ndi
tion s. Iocator , stat ion details. pho tograph s. etc.

Current Contests
E ur opean Worldwi de EME Co ntest

200S: Sponsored by DUBUS and REF, the EU
WW EME contest is intended to encourage
worldwide activity on moo nbounce . Mul ti
pliers are DXCC countries plus all WN KlVE
state s.

The con test dates and bands are as follows:
First weekend-50, 144,432, and 1296 MHz.
11 -1 2 Febr uary, 0000 to 2400 UTC, digital
only; second wee kend--432 MHz and 5.7
GHz and up. CW/SSB. 11-1 2 March, 0000 to
2400 UTC; third weekend- 144 MHz and 2.3
and 3.4 GHz, CW/SSB, 8-9 Apr il. 0000 to
2400 UTC; and fourth week end- I296 MHz
CW/SSB, 6-7 May, 0000 to 2400 UTe.

Sections and awa rds incl ude the fo llowi ng:
QRP 144 MH z < 100 kW EIRP, 432 MHz
<400 kW EIRP. 1296 MHz <600kW EIRP,
but no separate QRP/QRO categories . The
QR O category on 144. 432, and 1296 MHz.
stations with EIRPequal to or greater than stat
ed above . The PRO category includes non 
amateur equ ipme nt or antennas. PRO stations
will have scores listed separate ly. CW/SS B:
all QSOs in CW and/o r SSB mode; no other
modes may be used. DIG: all QSOs in digita l
mode (e .g.. a ll the "JT" modes); no ot her
mode s may be used. ASS (Assisted) : statio ns
using liaison by any other means (e.g..
DXcluster. logge r. Intern et. te lephone) must
indica te this and will be marked with an aste r
isk after their ca llsig n in the resu lts tab les. ASS
is not a separate sec tion. Mu lti-operator and
QRO stat ions will be highlighted in the gener
al classificat ions. All QRP/Q RO band winners
and QRP/QR O multib and winners will receive
a free year 's subscr iption to DUBUS magazine.
In each band/section, ce rtificates wi ll be sent
to the top five entries and to the highest-scor
ing station in the southern hemisphere.

For a valid QSO, both stat ions must trans
mit and rece ive both calls ign s+ T MO/RST/
xxdB + R.

Logs: Logs must be separate for eac h band
and should be in normal " logbook" form at. Top
line: Your ca llsig n, Band. Each QSO:
Date/t ime. Ca llsign. Report sent. Report
receive d, Point s. Multiplier. Bottom line: Total
points, To tal mult ipliers, Tota l cla imed score.

QSO Point s: 100 point s for eac h rando m
QSO completed. 10 (ten) points for eac h sked
QSO completed on 144/432/1296MH z. 100
points for each random or sked QS O com 
pleted on 2.3 G Hz or higher band s.

Mu ltipliers: Eac h DXCC country (except
WN ENK). or eac h indi vidual STA TE
worked in WN E/VK. States and prov inces
ca n be de termined af ter the co ntest using
newsletters, web. or callbooks.

Total Scores: Single band sco re = [Total of
QSO point s] x [Total of multipliers I. ~here

will be one QRP winner and one QRO winn er
on eac h band . Mult iband sco re = [(Tot a l sum
of points on 144-1 296M Hz) + (2 x total sum
of point s on 2.3G Hz or above) ] x [Total sum
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Feb. 5

Feb. 12
Feb. 13
Feb. 14
Feb. 19
Feb. 21
Feb. 26
Feb. 27
Feb. 28
Mar. 5
Mar. 6
Mar. 12
Mar. 13
Mar. 14

Mar. 19
Mar. 20
Mar. 22
Mar. 26
Mar. 28
Mar. 29

Apr. 2
Apr. 5
Apr. 9

Apr. 13
Apr. 16
Apr. 2 1
Apr. 22
Apr. 23
Apr. 25
Apr. 27
Apr. 30
May 5

May 7

May 13
May 14
May 20
May 2 1
May 22
May 27
May 28

Quarterly Ca lend a r
First Quarter Moon. Moderate

EME conditions
Good EME conditions
Full Moon
Moon Apogee
Poor EME conditions
Last Quarter Moon
Good EME conditions
Moon Perigee
New Moon
Moderate EME conditions
First Quarter Moon
Moderate EME conditions
Moon Apogee
Full Moon and Penumbr al Lunar

Eclipse
Poor EME conditions
Vernal Equinox
Last Quarter Moon
Moderate EME conditions
Moon Perigee
New Moon and Total Solar Eclipse.
Central Africa, Central Asia. and
Central Russia
Moderate EME conditio ns
First Quarter Moon
Moon Apogee and moderate EME
conditions
Full Moon
Good EME conditions
Last Quarter Moon
Lvrids Meteor Shower Peak
P~or EME conditions
Moon Perigee
New Moon
Moderate EME conditions
First Quarter Moon and Eta
Aquarids Meteor Shower Peak
Moon Apogee and moderate EME
conditions
Full Moon
Poor EME conditions
Last Quarter Moon
Good EME conditions
Moon Perigee
New Moon
Poor EME conditions

- EME conditions courtesy IVSLUU

Sending Your Entr y: Con test entr ies IIII1St
be sent no later than 28 days after the en d of
the last contest week end (i.e ., in the ma il or e
mai l by 7 Jun e 2(06). Entries for the first
wee kend (Digita l) must be send no late r than
28 days afte r 12 February (i.e .• in the mail by
12 March 2006).

Mailing add ress : Patrick Mag nin, F6HYE.
Marcorens. F-74 140 Ballaison. France.

You may also e-mai l yo ur co ntest entry in
ASC II forma t to: <f6hye@ ref-union.org>.

All e- mail entries will be ack nowledged
with in one week . For furth er questions con
tact: <info @dubus.de>. Co mplete rules ca n
be found at: <http://www. marsport.demon.
co.uk/EM Econt200 6.pd f>.

Spring Sp r ints : These shor t-dura tion (usu
al ly four hour s) VH F+ contes ts are ~eld on
various dates (for eac h band) dun ng the
month s of April and May. Thi s yea r's dates
and times were not ava ilable at press time. It
is ass umed based on last year's da tes that they
will be as follow s (however. pl ease check with
th e sponsor}: 144 MH z, April 3, 7- 11 PM
local time; 222 MH z. April 11. 7-11 PM local
time:432 MH z. Apri l 19. 7- 11 PM local time;
Microwave, May 6, 6 AM to I PM local time;
and 50 MH z, May 13-1 4. 2300 UTC Sat urda y
unt il 0300 UTC Su nday. Logs and sum mary
sheets should be e-mai led or snai l mai led to
the addres ses be low . Logs should be submi t
ted wi thin 30 day s of the end of each con test.
Con tac t infor mat ion : Jeff Baker . WU40,
20 12 Hinds Creek Road. Heiskell. Tenn essee
37754; e-mai l: <springsprints@ etdxa.org>.
Spon sored by the East Tenne~se~ Vall~y DX
Association. The up-to-date informa tion on
these co ntes ts ca n be found at <http://
www.etdxa .org>.At thisURL.click on the
VHF/ UH F link to go to the contest info .

2 G Hz and Up World Wide Club Con
test: The following is unofficial and is devel
oped from ass umptions based on last ~ear's

contest (c heck with the sponsorfor confirma
tion]. Spon sored by the Sa n Bern ard ino
Microwave Society, this co ntes t should run
from 6 AM on May 6 to 12 midni ght on May
7 (36 hours). The object is for wor ldwi de club
gro ups ofamateurs wor k as many amateur st~
tions in as many different locations as pOSSI
ble in the wo rld on bands from 2 G Hz through
Ligh t. Rules are available at the follow ing
URL: <http://www.ham-radio .co m/sbms>.

Conference and Convention
Southeast VHF Socie ty Co nfere nce : The

10th annual co nference will be hosted in
Green vill e, Sou th Carolina, Apri l 28-29,
2006. The locat ion and registration info rma
tion were not avai lab le at press time. Please
see <http://www.svhfs.org/> for the registra
tion form s.

Da yton Ham vention®: Th e Dayton
Hamvention® will be held as usua l at the Hara
Arena in Dayton. Ohi o. May 19-21 .2006. For

(COl/til/lied OI l page 49)
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Diversity Reception
for Amateur Radio
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By Klaus Spies, * WB9YBM

WB9YBM discusses a "diverse" way
of receiving amateur radio signals,

Figure 1. Schematic diagram ofthe circuit usedfor combining
the signal-strength meters of the two receivers fo r di versity

recep tion. ..

Although divers ity rece ption has bee n used for we ll ove r
a decade in the co mmercial side of rad io co mmunica
tio n, it has been und er-utili zed (if utilized at all) in ama

teu r radio. One reason may be due to the ex pense invo lved with
the receivers, as a di versity receiver has two RF and IF stages,
instead of just one eac h, which is typical of co mmo n recei ver s.

For those who are new to the co nce pt of diversity recepti on ,
here is a brief ex planation: The "dive rse" part of "dive rsity
reception" is a d iverse antenna location . Instead of using the
typical sing le antenna to recei ve a signa l, two are used . They
are spaced one wavelength apart, so that if propagati on char
ac teristics or sig na l-path changes from mob iles occ ur, signa ls
will fade in at one antenna, while signa ls fade out at the other
antenn a. Thi s way , a signal ca n still be heard . Making ce rtain
ident ical antennas, coax types and length s, and recei ver s are
used will ens ure a fair and equitable chance that the signa l wi ll
be received with the sa me chance at eithe r antenna.

Here ' s how divers ity rece ption can be rea lized in amateur radio
without the need for ex pensive , specialized receiver equipment.
In this exa mple, the receivers avai lable on your ham shac k bench
ca n be used-without eve n requiring modi fication !

Espec ially on the VHF and UHF band s, we ' ve all noticed
how sig na ls sw ish-swish throu gh sig na l null s either when we
ourse lves are mob ile and listening to our favo rite rep eater, or
whe n we ' re tryi ng to wo rk mobi le sta tions on simplex. In
ex tre me cases, we've eve n los t a sig nal entire ly, only to regain
it by ro lling our cars forward or back by a few feet.

Experi me nts in co mme rcial applica tion have show n that hav
ing two recei ve antenn as space d apart by one wave length is the
optimum di stance between the two. In othe r ap plications
(Nissa n ca r rad io antennas , circa 1990) when antennas were not
space d one wavelength apart, one was hori zon tally polari zed
and the second vertica lly polari zed , which has merit if signals
change phase due to path retlections (an example of this ca n be
heard on 10 meters FM during band openings) .

Because of the required anten na spac ing, diversity recepti on
is certainly easier on the VHF and UHF band s, parti cu larly with

*8 15 woodland Heights Blvd. , Streamwood. IL 60 107
e-ntail: <wb9ybl/l@j lll/o.c ol/I>
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40 16 4016
LM393 C D

5 (SEC OND HA LF)
6 CONTROL 12 CONTROL

+
7 OUTPUT '3 OUTPUT 10

6 8 INPUT 11 IN PUT

Figure 2. Schematic diagram showin g the unused input s of the gates.

the limited space in a mobil e environment. It has been done
successfully, though , on HF as well. In thi s particular case, I
had a IO-meter FM to 220-MHz link established at a base sta
tion in Niles, Illinois with my friend Joe, W9 CYT/SK, operat
ing 10 meters FM in Schaumburg, Illinois, 30 mile s due wes t
of Niles. Wh en stations faded out at Joe ' s QTH in Schaumburg,
he hea rd them fade in at Niles, through the link . He could work
OX without missing a beat!

With ante nnas now established to rece ive diversity, the next
step is the radio aspect. Most people, es pecially those who have
been aro und enough yea rs to co llec t a bit of gea r, typically have
at least two rigs (if not more) for their favorite band . Th e only
thing required of these radios is to tap a signal off the signal
strength meter, and feed it into the ci rcuit in figure I.

When the signal strength at radio 2 is less than that at radio
I, the ci rcuit will stay in the "o ff' position , and audio from
receiver numb er I will be heard . Once the sig nal strength of
radio 2 increases beyond the level of radio I, the circuit will
switch, and audio wi ll be heard from that radio. The same ca n
be applied to repeater opera tion, in orde r to mak e the machine
more "bullet -proo f' when opera tors are out nearthe fringe areas
of the repeater's coverage .

There are certain considerations required to make sure we' re
playing on a level field: having ident ical antennas at identi cal
heights will make sure we' re hea ring the signals with equa l
probabi lity at both points . Ident ical recei vers ensures both have
very similar sensitivity and se lectivity. Th ese things will ensure
that any switching that happen s will occur due to a signal fad
ing out in one antenna and fad ing in at the other, and not because
one radio has an adva ntage ove r the other-and subsequently
is forced to do all of the wor k.

Construction
In act ual appli cation , there are a few additional conside ra

tions required for proper circuit operation. Shield ing the circuit
in a gro unded metal box, bypassing all incoming and outgo ing
leads, and using shielde d cables-at least fo r microphon e
inputs-is the bare minimum protection aga inst RF in the ham
shack causing probl em s. Also, inputs of unused gates should
be gro unded (see figure 2).

Cross-Interference Issues
A question might be asked co ncerning protect ion of one radio

from the other when the other is keyed: Does one need some
sort of additional ci rcuit to prot ect the fir st radio fro m being
blown up (figurative ly, if not literall y) when the seco nd radio
transmi ts?

www.cq-vhf.com

My answer is that no addit iona l circuitry is needed. There
might be ever so slight desensitization of a receiver if a nearby
transmitter keys up, but that' s only an issue for weak signals.

Conclusion
As built , the circuit prov ides switching speeds limited on ly

by the res po nse time of a rad io's signa l-strength-indicatio n cir 
cuitry . If slowe r speeds are desired, small capac itors ca n be
installed at the output of the sig nal-s tre ngth meters. •

Rf
.~ , Antenna

'ili1;?~~_RandboOk

Order Yours Today!
CO Communications, Inc.

25 Newbridge Road
Hicksv ille, NY 11801.

Call: 516-681-2922· FAX: 516-681-2926
www.cq-amateur-radio.com
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A Tale of Two Meters

Combine nostalgia for a radio once owned by the author with the opportunity
to restore another radio of the same model, and you have the tale of how
N9XU resurrected his interest in operating on the 2-meter ham band.

By Dave Holdeman, * N9XU

The past: It was the best of tim es. [t was the wo rst of tim es.
Shades of Charles Dicken s ' A Tale ofTwo Cities. and all
that. Se rio us ly, it was ea rly 1974 and [ was making good

money as a supervisor for AT&T. Th e Middle Eas t oil embar
go was winding down , but there we re still spo t shortages here
and there. It was at this tim e that Idecid ed to dri ve up to Amateur
Elec tro nic Supp ly (AES) in Mil wauk ee and take advantage of
a sa le on 2- me ter gear that they had recently advertised.

1 took off for AES at 7 AM on a Mond ay morning, tra velin g
fro m my home in Hanover Park, Illinois. Under norm al wea th
er conditions the trip should have taken no more than two hours,
but [ ran into a hori zont ally blow ing ice storm en route that made
dri ving nearl y impossibl e. 1 arrived at AE S at about I PM and
bought an SBE model SB 144-a 12-chann el , crystal-co ntrolled
10-watt tra nsceiver with an S-meter , which doubl es as a power
output indicator.

Short ly after leaving AE S, there was a power failure in the
so uthern W iscon sin area , and [ was unable to refill the car ' s
gas tank fo r the trip hom e because of lack of power at the gas
pum ps. [ was dri ving on fum es on interstat e [-294/94 tow ard
hom e with my heart in my mouth , and [ heard on the car radio
that e lec tr ica l power had j ust been res tore d to Union Grove,
Wiscon sin. Luck was with me, as [ spo tted the Unio n Grove
ex it ramp just ahead . [ reasoned that if the pow er was newly
restored , the re sho uld be gaso line in town . Sure eno ugh, [ coa st
ed into the first gas sta tion [ found and the station had plent y
of gas. Th e prop rietor sa id that 1 was his first custo mer since
the power had been restored .

I ar rived safe ly back hom e j ust before dark and installed the
radio in my nearly new 1973 Mercury. Abo ut two week s later
the radio was sto len fro m my ca r before [ had much of a cha nce
to enjoy it. It was later recov ered and turn ed over to my insur
ance co mpa ny, but that's ano ther sto ry . It ended up bein g sold
to another ham.

The Present (30 Years Later)
On May 2, 2004 , 1spotted an identical tran sceiv er at the Dekalb

Co unty , Ill inois ham fest. It carried a $35 price tag, which 1
thought was too high . About an hour later 1offered the se ller $ 10
for it (I' m not sure why, maybe nostalgia was affec ting my brain ),
and he acce pted my offer.

Th e next day 1 ex amined my purchase and noti ced the
foll owin g:

I. Th e rea r power recept acle was broken and the positi ve lead
was rubbing aga inst the chass is .

"e-maiI: <d.holdemantisutt.nct»
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Photo I. The broken power receptacle on the 58 / 44 was
replaced with a sma I! metal plate and rubber grom met.

2. Th e top and bott om covers we re sc ratched and the crac k
le finish was chipped in various places.

3. The top co ver had four ex tra holes drilled in it.
4. Th e mounting bracket that ca me with the radi o was not

ori ginal.
5. Th e radio had no operator's manu al.

Photo 2. The mountin g bracket arrangement

Visit Our Web Site



Photo 4. The renovated 58 144 and the PL case look I'el)' attractive and make a nice
addition to the shack.

I wired in a new power cab le with a mod
ern T co nnector. The rubb er gro mmet
was large enough to pass a small shield
ed cable alongside the power cable for
connection to the phase modul ator for the

modifications would be necessary to make
the radio function in this modern age.

I replac ed the broken power receptacl e
with a small metal plate and rubber grom
met (see photo I ). Through the grommet

PC ""

Photo 3. The PL case assembly.

6. The radio was equipped with six
pairs of crystals, only four of which were
useful in my area .

I performed an Internet search for an
operator's manual and had five replies in
about a half hour. Some had extra crystals,
but they weren't suitable for this rig. Ed
Lambert, K IZOK, made me a nice, legi
ble copy of his manual and an enlarged
diagram, so it was easy to discern what

Study With the Best - Gordon West, WB6NOA & W5YI

Study Manuals
Audio Courses

Book & Software Pkgs.

Every Go rdon West study manual Technician Class
incl udes fun , m emorable ex plana- Manual
tions to help you learn and under- Audio course on 6 CDs
sta nd the quest ion and co rrec t Book + Software Pkg.
answer. His aud io courses are grea t General Class
if d I t f ti Man ual
I you spen a 0 o. lin e I ~ your Audio course on 4 CDs
car or truck . W5YI interactive study Book + Software Pkg.
software includes ans we r ex plana- ExIra Class
tions from Gordo's books to rein- Manual
forc e learn ing. Study with Go rdo Audio course on 7 CD's
for test success! Book + Software Pkg.

GWTM $15.95
GWTW $34.95

NCS $39.95

GWGM $17.95
GWGW $24.95

GUS $39.95

GWEM $19.95
GWEW $39.95

ECS $39.95

LetForrest Mims Teach You Electronics! Learn More with our Basic Books!

MINI-1
MINI-2
MINI-3
MINI-4

"Basic" Series Books ~

Our basic ~.,~L:J,;J' "

series teach es
you more about elec
tronics. Each one
includes worked-out
examples, chapter
quizzes, and loads of
helpful illustrat ions!

BElC $19.95
BDIG $19.95

BCOM $19.95

Basic Electronics
Basic D igi ta l Electronics
Basic Communications EI.

Engineer's Mini Notebooks
Each of th ese Forrest Mims "Circuits
& Projects" classics teach es hands-on
electro nics! Stud y and build 100s of
pract ical circuits and fun pro jects.
Great ideas for science fairs and hobby
fun! Each book is $12.95- or order all
4 for just $49.95 .
Timer, OpAmp + Optoelectronics
Science & Communications
Electronic Sensors
Formulas, Symbols & Circuits

Gening StRrled in Electronics is a
great int ro into th e
fund amentals. Learn
basic components,
diodes and tran sis
tors; exp lore digital
and ana log ICs.
Assembly tips and
100 projects you can

build. Great experime nts dem on 
stra te how electricity works. Full of
science fair ideas! GSTD $19.95

Order today from The W5YI Group: 1-800-669-9594 or on-line at www.w5yi.org
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never use the mounting bracket, but j ust in case, I tapped out
the origina l threaded mou nting holes in the sides of the radi o
from the ir origina l metric threads to 8-32 to ma tch four kn ur led
screws that I found at the local hardware store. Th ey are ca lled
clamp screws, come in various sizes, and are q uite attractive .
The mount ing bracket arrangement is shown in pho to 2.

On Jul y 2 1,2004 1installed my new crystals in ascendi ng orde r
by frequency . I noticed that transm itting positions one and two
were osc illating on the wrong freq uency and were very unsta
ble, altho ugh the power output seemed okay. I rea ligned the tran s
mitter and that cleared up the tro uble. I believe I had parasitic
osc illations on those two cha nnel positions.

Th ere are three co mmon PL freque ncies used in my area. It
therefore was necessary to co me up with an arra nge me nt to
make the cha ngi ng of PL freq ue ncies easy. In order to do this
I rem oved the tiny DIP switches fro m my j unk-box PL deck
and rep lace d the m with min iature toggle sw itches. I mounted
the who le she bang in a small mod em case, br ingi ng the togg le
swi tches out th rough the fro nt pa nel. At the sa me time, I adde d
an LE D to re mind me whether the PL deck was on or o ff.
Vo ltage fo r the PL was ob ta ined fro m a reg ulated DC wall plug
that I found at a surplus store. I then velcroed the PL case to an
o ld metal bookend. The bottom edge of the book end fits under
the tra nsce iver, which holds the PL case vert ica l. The PL case
assembly is shown in photo 3.

If one is adding PL to an o ld transce iver, it is norma lly good
engi neering practice to con nect it to the mod ulato r via the cen 
te r termina l of the dev iation potent iometer. I was unabl e to
access the deviat ion pot, but was able to co nnec t to the modu 
lator tran sistor ' s base via a 10K series dropping resistor and a
l-mFd ca paci to r. I mounted these components in the PL case.

The S B 144 is ca pable of 15 kHz deviation and has no auto
mat ic aud io- leve l contro l circ uitry . To set the deviatio n to
approxima te ly plu s or minus 5 kHz I used the foll owing setup:
To the outpu t of my sca nner I co nnec ted a low-impedance VU
meter. I then clamped the micro pho ne of my sy nthes ize d 2
meter base statio n rig abo ut one foo t aw ay from the speaker
output of an audio oscillator. I co nnec ted the RF output of the
sy nthesized transceiver to a dummy load and tun ed the scan
ner and the sy nthesized rig to a freq uency that is commo n to
one of the tran smit freq uencies of the SB 144. I turn ed on the
audio osci llator, keyed the synthes ized tran sceiver, and used
the vo lume co ntrol on the sca nner to set a refe rence va lue on
the VU meter attac hed to the sca nner. I then co nnec ted the
S B 144 to the dummy load and cla mped the S B 144 microphone
in place of the sy nthes ize d rig's micro phon e . I keyed the
S B 144 ' s microph on e and adjus ted the dev iation potentiometer
on the SB 144 to ge t the sa me referen ce level on the VU meter
attac hed to the sca nner. I se t the PL leve l by listen ing to the out
put of the sca nner and backing it off until it was slightly below
the audib le poi nt.

The radio looks like so me thing out of the ' 70s (which it is)
with its chro me- plated tr im and shi ny fro nt panel. It and the PL
case look very attrac tive and make a nice addition to the shack
(see photo 4).

I ha ve been using the S B 144 whe n I run our local net and
have go tte n nothing but praise for its rich audio. Th e S B 144
uses a freq uency multiplicati on of 24 , which probably co n
tributes to good audio linearity.

One never knows what one might find at a ham fest. I j ust
recentl y picked up a Regency HR2B , but what am I goi ng to
do with another 2- me ter tran sceiver? •

Visa, Mastercard, American
Express. Discover accepted.
Please send card number
along with expiration date
with you name. address.
city, state. US dollars only.
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CW Contests, the CO WAZ Award , the CO World-W ide WPX
Phone a nd CW Contests, the CO World-Wide VHF Contest,
the CO USA-CA Award , the CO WPX Award , the CO
World-Wide 160 Meter Phone and CW Co ntests , the CO
World-Wide RTIY Contest, the CO 5 Band WAZ Award , the
CO OXAward , a nd the highly acclaimed CO OXHall of Fame.

Accept the challenge. Join the fun. Read CQ.

inse rtion of sub-audi ble (PL) ton es. I had an o ld Co m-S pec 32
bit tone encoder in my junk box. After co nnec ting the trans
ceiver to my dummy load, I was hap py to see that the power
outp ut measured between 10 and 12 watts.

I cleaned the unit wit h ammonia and co tto n swabs and it star t
ed to look pretty spiffy . My son, who runs an auto- body shop,
plugged the unwa nted holes in the covers and pain ted them a
nice charcoal gray using auto motive ename l and clear coat.
Since the covers use metr ic threads, I replaced the old grimy
screws wit h shiny co mp uter hard- drive mou nting screws, which
made a nice co ntras t wi th the charco al gray. Now the unit looked
better than new .

Before ordering crys ta ls, I checked the output frequencies wi th
my counter. The transmit crystals that were co mmon to my area
were put on freq uency and the unneeded ones rem oved. Two
receive crystal s were off frequency whe n I used my synthes ized
handheld tran sceiver as a signal ge nerator. I performed an
Internet search for crystal ma nufact urers that we re familiar with
the SB 144 specifications and placed an order on June 7, 2004.

Finally, I exami ned the mounting bracket that ca me with the
radio. I foun d tha t it wo uld wo rk satisfactorily with the tran s
ceiver if I dri lled two ex tra holes in it and used small fe lt spac
ers between it and the rad io. I stripped the old finis h fro m the
bracket and found out that it was nice ly plated underneath . It
probably wo uldn't have to be repa inted at all. I most likely will
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ByJohn Champa,* K80CL

HSMM
Commun icating Voice, Video, and Data with Amateur Radio

The Hinternet on 5 GHz

What is the Hinternet? The word , actually an acron ym,
derives from what NASA love s to do so much-the
link ing of two or more acron yms. In this case, HSMM

(high-speed digital multimedia ham radio) plus Inte rnet equals
Hinternet.

The Hinternet under developm ent by many individuals and
gro ups is intended to eventually becom e the ham radio digital
WANs (wide area networks) formed by the linkin g of numer
ous local HSMM nodes or LANs.These HSMM nodes or LANs
usually consist of inexpensive 802. 11g acce ss points (AP) oper
ated under Part 97 rules in the 2.4-GHz amateur radio band , but
could j ust as easi ly be an ICOM ® D-Star network, or any other
source of local HSMM amateur radio traffi c.

Now to the 5-GHz Band
David Joseph son , WA6NM F (wa6nmf@a ltaphon.co m),

suggests :

If people are lookin g for a tlexible ro uter so lution and don 't want
to learn Linux (or pay thou sand s fo r C isco o r Juniper gear) I can sug
gest M ikro tik. I hav e no co nnec tion w ith them ex ce pt as a cus to mer.

Mikroti k is a sma ll co mpa ny in Lat via (w ith local suppo rt in the
U.S.) making a prebuilt Linux-b ased sys te m that run s from flash ROM .
No hard drive is need ed . T hey a lso mak e inexpensive sing le-board
co mputers with Ethe rne t and m ini- PC I slots bu ilt in . A ny thing we
wo uld need to do in cur re nt 802 . 1I-based ama te ur radi o is covered in
the M ikro tik co de, inc lud ing the ability (for $ 10 mo re) to ope rate the
Atheros chipse t-based rad ios (C M9 and NL5354 for instan ce) in the
res t of the 5650-5925 MH z ama te ur band, not ju st the UN III ISM seg
men ts . Th IS great ly alleviates interferen ce issu es with WISPs (w ire
less inte rne t se rv ice prov iders); ama te urs have 100 MH z o f spectrum
not shared wi th any unli cen sed se rv ice. You can down load the manu
a l. ge t furt her det ail s, etc ., at <http://www.mikrotik.co m> .

We are building so me sta tions using this software and 802 . 11a cards.
Mi krot ik has a non-ack mode "Nstrerne" that allows ranges over 40 miles,
and a dupl ex mode "Nstreme 2" that uses two radios on di fferent fre
quencies, one for transmit and one for receive. Thi s allows separate trans
mit PA, if need ed , and receive LNA. Together with surp lus Telco
microwave fi lters , dupl exers, and an tennas we are expecting 60+ mi les
with this, like we presently ge t with hom em ade T I rad ios using FSK.

As a histori cal note , we have been operating TI over 6-G Hz FSK
radios in northern Ca lifo rnia since the 1970s and as hams for the Office
of Eme rgency Se rv ices s ince the 1980 s. Th ere is a tru ck on standby
op erated by Stephe n Ce mbura, N6GVI. It contai ns a sma ll PBX,
pho nes, a T I cha nnel ban k, and a stee rable di sh ante nna on a hyd raul ic
mast. T his was used extens ive ly du rin g the 1989 ea rthqua ke and for
several sma ller events afte r that. Th is net work pred ates WISP and
VO IP by a "few" years .

"Chairman of the ARRL Technology Task Force on High Speed
Multimedia (HSMM) Radio Networking; Moon wol] Spring, 249 /
ltsell Road, Howell, M/48843-6458
e-mai l: <k8oc!@arrl.net>

www.cq-vhf.com

Some Definition s, by Reader Request
802. 11 Standards for W ireless Techno logy

SOl. ll - refe rs toa family ofspecifications developed by the IEEE
fo r wireless LAN technology. T he de sig na tor 802. 11 specifies an
over- the -a ir inte rfa ce be tween a w ire less c lien t and a base station or
bet ween two wire less clients.

SOl . l la- an ex te ns ion to the 802 . 11standard that app lies to wi re
less LANs an d provid es up to 54 M bps in the 5-G Hz band .

SOl . l lll- an ex te nsion to the 802.1 1 standard tha t applies to wire
less LANs an d prov ides II -M bp s tra nsmission (with a fa llback to
5.5,2, and I Mbps) in the 2.4-G Hz ba nd.

SOl . l lg- an ex tension to the 802. 11 standard tha t applies to wire
less LAN s and pro vides 54 Mbps in the 2.4-G Hz band .

SOl. ll n- an ex te nsion to the 802 . 11 standard that in the fut ure
wi ll inc rease the speed to more than 100 Mbit/s . As projected,
802. 1In w ill a lso offer a bette r operating distance tha n current net 
works.

Dave Stubbs, VA3BHF, writes :

"To anyone ex pe rime nt ing with the ma rket-forgotten-but-st ill-very
ca pable 802 . 11a, he re is a list of suggested channels for use in ham
ap plications . I'm basin g this on the cha nne ls as fo und in the D-Link
DW L7000AP configu rati on screens .

Bea r in mind, of co urse, that of the most common C.O.T.S. 802. 1Ia
gear, only D-Link and Ne tge ar offer cha nne ls in the amate ur overlap .
Li nkSys and SMC do not. These are 20-M Hz channe ls, centered as
foll ow s:

Ham Disallowed (channels avai lable on all brands}
C ha nne ls 36-48: Comple te ly outs ide the ham band; indoor use only

for Part IS fo lks .
C ha nne ls 52-64: Complete ly outside the ham band; outdoor use OK

fo r Part 15 folks.
Ham Band Allowed (channels on o.u.« and Netgear only)
Cha nne l 149: 5.745 G Hz , ham frie nd ly; fa lls above " D ig ita l" and

below " Weak Signal and EME."
C hannel 153: 5.765 G Hz, ham un fri end ly , complete ly overlaps

" Weak Sign a l and EM E."
Cha nne l 157 : 5.785 G Hz, ham frie ndly; fa lls insid e "D igital/Video."
Cha nne l 161: 5. 805 G Hz, ham fr iend ly; fa lls inside "Digital/Video."
C ha nne l 165: 5.825 G Hz, ha m un frie ndl y ; pa rtially overlaps

" A mate ur Sa te ll ite Downl ink."
Based on a ll of th is, it is probably best to use Channe l 149,5.735 to

5.75 5 GHz ce ntered on 5.745 GHz, because th is channel fa lls com
plete ly outs ide of any reserved o r suggested-use parts of the band pla n.
C ha nne ls 157 and 162 are a lso workable , as they wo uld easily be
c las se d as "Digital/Video" and thus fa ll ins ide the suggested use fo r
those frequen c ies. Co mme nts welcome, as a lways.

Dave Stubbs, VA3B HF
(e-mail: va3bhf@rac.ca)

Referen ces: <http://www.rac .ca/service/micro pla.htm> and <http://
www.arr l.org/FandES/field/regulatio ns/ bandplan. htm l#5650 >
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WISPs
M ark Ko sk enmaki (not a ham, e- mail:

< mark@ neofas t. ne t» writes :

I wou ld like to point out that hams should
not be fee ling like they are co mpeting with
WISPs (Wireless Internet Service Providers).
On the con trary, think of it as having more
people joi ning your force to do mo re. Many
Wireless ISP types are soul-mates to the ham
co mm unity, in that they are crea tive. think
fas t. and are often single or 1-10 person busi
nesses. They (WISPs) understand working on
their own. mov ing fast. and makin g do with
what you have or can ge t.

Afte r the initial efforts with Katrina are
over. I wo uld suggest that the ARRL and
WISPA and maybe Part 15ers, as well . get
together and see how eac h can complement
the others in their emergency response roles.
Th e ham community ma y wish to slightl y
change its role. if it can partner up with the
wireless licen se exe mpt community. Thi s
isn 't a co mpetition; thi s is about lives and
cooperatin g to save them . There are limita
tions to the WISP' s technology that the ham
commun ity has invaluabl e means of fillin g.
And the reverse is true. as well.

Hams are admirably prep ared for such
depl oyment s. and have a grea t struc ture in
place for organ izatio n and depl oyment.
WISPs have higher capac ity data and voice
ca pabilities in thei r techn ological bag of tools.
I can imagine no better partn ersh ip than the
ham co mmu nity with their extensive net 
works helping direct and deploy large ca pac 
ity voice and data . Whil e it is inva luable to
have a voice person on the ground. ham s part
nerin g with a WISP or other wireless co m
mu nity can multiply the result s and impa ct of
their effo rts . . . . Ham operato rs have no co m
petit ion. in my view. for what the y can do best.
and that's being the absolute first resp ond ers,
coordinating those who follow. and the W ISP
community is a natural second to follow . You
(hams) could teach us WISPs a lot about orga
nizin g and preparedness.

IPv6
Regarding Inte rne t Protocol version 6,

Gerry C reager. NSJXS, Hinternet archi
tect, writes :

One of the things I'm wor king toward is
ge tting a large IPv6 a llocat ion for our HSMM
activities . H'vo offe rs several benefits: We can
enca psulate ca llsig ns ins ide the 128-b it
add ress space: it inco rporates innate IPSec
ca pability in the protoco l stack (is it better than
IPv4IPSec? probably not, but it' s built in. not
hacked on). and it offers some inherent IP
Mobili ty options. It also puts the ham com
munity on the lead ing (bleed ing?) edge of IP
implement ation for the USA . as there ' s a fair
bit of research activity, but not too much real
acti on on moving toward IPv6 that is visible.

As we ge t further into this , I'll be provid
ing information on how to do IPv6<->IPv4

www.cq-vhf.com

translation s. and ga teways. It' s not too hard ,
but requires some co nside ration and thought.
One caveat : Win 9x. WinM E. and Win 2k are
/10 1 IPv6 compliant. and thus. we' re goi ng to
consider backup plans unt il Bill Ga tes kills off
all those legacy sys tems. Wimp. OpenlFree
BSD. and Linu x, as we ll as most all the *nix·s.
are IPv6 co mpliant. Linu x is ac tua lly happier
in IPv6 than IPv4 now. although you have to
go way under the hood to determine that.

HSMM Fox Hunting
Ending o n a fu n not e about HSMM fo x

hunting, Da ve Stubbs , V A 3B H F (va3 bh f
@rac.ca),suggests, " We need to ge t so me
hams do in g thi s kind of stuff. Check it o ut
at < h ttp ://waveh unt. redbrick. dc u.ie/>. It
is fun to do ."

U ntil ne xt t im e .. .
73, John, K80CL

Maximize the operation of newer
receivers capturing signals of 2GHz
or more with the DS3000A from
AOR. Receives from 75 MHz to 3
GHz and is perfect for multiband
transmitters. By replacing multiple
antennas and feed lines, the
DS3000A simplifies ham rad io
operations. Built to precision
standards; its relatively small size
(only 2.9 feet high) and light weight
Gust 1.55 pounds) present asmall
wind load. Can be mounted in
confined areas. The DS3000A
supports transmitting on 144,430,
904 and 1200 MHZ, safely handling
loads up to 50 watts. The DS3000A
antenna system includesmounting
hardware for standard masts and
33.8 feet of low-lossRG58A1U cable
terminated inaType Nconnector.

DS3000A is another example of
why AOR stands for Authority
On Radio Communications!
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ByJoe Moell,*' K00V •

+-IOMING IN
Radio Direction Finding for Fun and Public Service

Spurious Signals and Offset Attenuators

Da ve Se roski, KG6QCI. enj oys being hider and prom oter ofSOA RA mob ile Tshun ts.
He help ed Richa rd Saunders. K6RBS. Track down a spurious 2-me Te r signal in Lake

Forest , CA. (All photos by Joe Moell . Kf}O V)

"Amysterious man in a red pick
up truck is driving around and
pointing a suspic ious device

from the window!" That's what a caller
told the sheriff's dispatcher in Washing
ton , Iowa last August. Fortunately, there
was no ove rreaction from authorities in
this town of 7050 souls about 45 miles
south of Cedar Rapids.

As the was hington Eve ning Journal
reported, it was just the first in a series of
ham radi o " fox hunts." From the article:
'Tally Ho? Four teams of members from
the Washington Amateur Radio Club,
with visitors from the Ottumwa club tag
ging along, all started at different points
in the c ity and then used hom e-m ade
directi on-finding antennas and hand
held rad ios to converge on the ' fox,'
which had been hidden earlier in West
Haven Ce metery ."

Thi s publicity was excellent, as was an
August arti cle about Scott Fenstermacher ,
AG4GO, in The Daily Press of Hampton
Roads, Vir gini a und er the headline
"Amateur Radi o Expert Loves Thrill of
the ' Fox Hunt. ' " The subhead ing wa s
"Gloucester man has turn ed a simple
hobby into one that enterta ins, teaches,
and eve n saves lives." It told how he and
his so n Phillip, KG4GYT. "se rve on the
local S KYW ARN team and practice
rad io directi on finding (RDF) skills that
co uld find down ed aircraft or missin g
emerge ncy vehicles."

As I have written man y tim es before,
the tim e to learn RDF proficiency is
before yo u need it. Regular practice paid
off for ham s in the South Orange Ama
teur Radi o Assoc iation (SOARA) of
Orange Co unty. Califo rnia in December .
as I heard from Rich ard Saunder s,
K6RB S. " I keep every so uthe rn Cali
fornia 2-meter open repeater in the mem
ories of my FT- 857," he told me. " I reg
ularly sca n throu gh and listen to what' s
go ing on.

"A few wee ks ago, I began hearing a

*P.O. Box 2508. Fullerton. CA 92837
e-mail: <kOol'@holllingin.c olII>
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strange noi se on one of the rep eat ers,"
K6RBS continued . 'T he n I started to hear
it on two or three of the rep eaters. That
go t me interested , because one repeat er
can have a technical glitch, but it would
be very unu sual for several to have the
same problem. I went to VFO mod e and
tuned around. The noi sy signal was mov 
ing around on the top end of the band . It
was diffi cult to describe, but so unded sort
of like AC hum or video buzz . It would
sit on one repeater frequ ency for a while
and then move on to another one."

Richard ' s beam indi cated that the sig
nal was to the north. He phon ed and go t
bearin gs fro m Gordon West, WB6NOA,
and fro m Dave Se roski, KG6QCI , his
regu lar partner on SOARA mobile T
hunt s. "Gordo announced it on his weak
signa l net that night ," K6RBS ex plained.

"A ham 75 miles to the north in Lan caster
co uld hear it. Anothe r ham 70 miles so uth
in San Diego could pic k it up."

Th e plotted beam headings indi cated
that the so urce was in or near the city of
Lake Fores t. Rich ard co ntinued:

Mo nday evening I we nt out and found the
street that it had to be on. It was very stro ng
and I co uld also hear its third harmoni c in that
area. On Tuesday , KG6Q CI we nt out with his
Doppler set and I wen t out agai n also . Th e sig
nal was quite unstable , makin g it ve ry difficult
to ge t rel iabl e beam headings. We narro wed it
down to a co up le of buildings, but I wasn ' t
go ing to bang on any doo rs until I was sure. I
had an offse t RF attenu ator wi th me, but the
ba tte ry we nt dead so I ran out of atte nua tion.

I go t a new ba ttery and went back on Wed 
nesday with the a tte nua tor, a T H-F6A hand 
held, and a tap e-m easure Yag i. With that
se tu p. I nail ed itto one end of one buil din g . I

Vis it Our Web Site
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Figure J. Block diagram ofa simple off
set attenuator. A potentiometer controls
the amount of 4-MHz local osci llator

signal into the diode mixer.

din g , because its ow n radi os and pagin g
wer en 't bein g adverse ly affec ted. Ad
mini strator s didn 't see m to mind th at
their pri vate medical messages were
being retransmitted all over the so uth
land. Thus, I had to keep ca ll ing the var 
ious players, getting respon ses such as:

Hospital Communicatio ns Man ager:
"We wrote a purch ase order for the new
tran smitter."

Ser vice Co ntractor: "We haven 't go t
ten any purchase order."

Tel ec ommunicat ion s employee re
pl acing va ca tioning the Comm unica 
tion s Manager: 'T he re's no purchase
order on file. "

Hospital Communica tions Manager
upon return: "The purchase order had an
erro r and had to be rewritten ."

Servi ce Contractor: " Not on ly do we
not hav e a purch ase orde r, we haven't
even been told to ex pec t one ."

Hospital Co mmunications M an ager :
"The purch ase orde r is rew ritt en and is
probably in the signature cha in."

Co ntracto r's Rec eptioni st: " He's out
today."

Communica tio ns Man ager ' s Secre
tar y: "She 's too busy to talk to yo u."

If a wat er pip e on my prop ert y spra ng
a leak, flooded my neighbor' s yard, and
began filling his basem ent , that neighbor
would have no trouble gett ing loc al gov
ernme nt to forc e me to stop the leak in
minutes. Week s of de lay wo uld be total 
ly unacceptable. It wo uldn' t matter if I
had a se rvice co ntrac t dispute with my
plumber or not. Similar ly, o ne wo uld
ex pect that ham s whose rep eater s we re
bein g "floo ded out" co uld ge t authorities
to force the VA to fix its interfer ing tran s-

Receiver

Diode
mixer

4MHz
oscillator

Antenna

Jingling Spurs Everywhere
How man y blockhou ses full of com 

mercial, government, and amateur radio
installations are on hilltops in your area?
Most of these tran smitters operate under
remote or automati c control for decades
with no problems, but when one mal func
tion s, it sometimes is not apparent to the
owners. Instead, it can become a mystery
signal that affects other spectrum user s.

The SOARA story brings to mind a
similar transmitter malfunction a few
years ago in Los An geles. At that time ,
most open repeaters operated und er ca r
rier access, with no requirement for sub
audible tones on the input. Users of these
repeaters were used to occas ional "ker
chunks," but several rep eaters began to
experience frequent key-ups, often with
snatches of medical-related message s in
the audio. Monitoring on their input fre 
quencies revealed that a spur from a pag
ing transmitter was slowly sweeping
from 146.4 to 146.2 MHz on every trans
missi on , bringing up repeaters as far
away as Running Springs in the San
Bernardino Mountains.

Apparently, a lot of paging was goin g
on , because there were a lot of these
sweeps . It was worst in the late afternoon,
making us sus pec t that the tran smitter
was in a room that got hot at that time of
day , bringing on the spurs . While fol 
lowing the sw eeping spur with on e
rece iver, I used a scanner to check all the
authorized paging frequenci es for south
ern California. Exactly the same pagin g
audio wa s on 171 .3875 MH z, which was
licensed to the Veterans Administration
hospital in west Los Angeles .

After usin g RDF to confirm that the
spur was indeed coming from that site, it
wa s time to make contact and get the
tran smitter fixed. That' s when my frus
tration began. "No problem," sa id the
hospital ' s Communication s Man ager.
" Here 's the number of the dealer. We
have a service contract, so just explain the
problem and they 'll fix it."

Th at sounded easy, until the manufac
tur er' s representative told me that the
contrac t only covered routine se rv ices.
'T his problem requires replacem ent of
the tran smitter , which the contract
doe sn 't cover," he explained. "We sent
the VA a memo to that effect."

At that point I became a reluctant inter
mediary in the middle of the di spute
between a government agency, its radi o
service contract or , and the transmitter
manufacturer. The hospital had no incen
tive to solve the problem without prod-

My home-built offse t attenuator has been
loaned to dozens ofnew radio-ori enteers
over the years at our local on-foot

fo xhunts.

was absolutely convinced of it, so I just went
up and knocked on the door. When it opened,
I said, " I know that this is a strange request,
but do you own or manufacture any equip
ment that could cause radio frequency inter
ference?" He said, 'We do GPS and satellite
navigation systems, so it' s quite possible.
Come on in!"

After the Vice President of Engineering
heard my story and listened to the noise, he
got on the phone to an engineer in the back
and asked him to turn the satellite link off.
The noise went away. He turned it back on
and the noise came back. "Well," he said,
"we' ll send that back to the manufacturer and
have it fixed."

The interfering device was a radio modem
and transceiver for communication with low
orbit satellites in the 148- to 150.5-MHz
range. Its 5-watt transmitter was putting out
an unstable spurious emission in the nearby
2-meter band. "The company had no idea
what was happening," K6RBS said, "but they
were very cooperative. The VP even offered
me ajob! He said he' s been looking for a good
engineering technician for some time. A ham
who knows RF and troubleshooting would be
ideal. 1 told him that as thanks for his coop
eration, I'd put the job notice on our SOARA
website." !
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Mar vin John ston, KE6HTS, produces
this offse t attenuator circuit board with
either a 2-MHz or 4-MHz crystal

oscillator.

mitt er imm ediately or shut it off. How 
ever, who's in charge?

What about the FCC ? Yes, I tried there.
Th e local Eng ineer- in-Charge told me
that the FCC doesn't ha ve licen sin g
authority over governme nt agenc ies, so
he couldn 't issue a notice of violation or
interven e in any othe r way. He wouldn't
bump it up the chain to Wa shington.
Another dead end.

After many weeks the probl em was
finall y fixed . Ca lls to doctors and nurses
no longer rang out throu gh so uthern
Ca lifornia repeaters. Thi s was before Riley
Hollin gsworth began handling ham inter
ference matters in Washin gton. With that
in mind , I wonder if a fix would come faster
if the same probl em happened again toda y.

Antidotes for
RF Overdoses

Like the majorit y of 2- meter tran smit 
ter hunter s in southe rn Californ ia,
K6RBS uses a directi onal antenna and S
meter when tracking VHF spurious sig
nals and hidden transmitter s on foot. That
requires so me method for knocking down
stro ng signals to the point that amplitude
cha nges can be discern ed as the ant enn a
is turn ed. Front -panel RF ga in co ntro ls
are provided in only a few VHF tran s
ceiv ers, usually the relatively exp ensive
multi mode models. In most, lowering the
RF ga in co ntrol adverse ly affect s S-meter
ac tion, so accurate bearin gs can 't be got
ten when gain is not at maximum.

It is possibl e to add intern al RF gain
redu cti on that wo n' t upset S-meter acti on
by controlling supply vo ltage to the RF
preamp and first mix er stages , or by
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changin g bias to FETs in these stages . I
ha ve done that with my faithful Drak e
UV-3 tri-bander 1'01'2 meters, 125 ern , and
70 em, That transceiver is ea sy to work
on with multiple circuit boards and com
plete documentation . By contrast, it' s dif
ficult to perform similar electronic aug
mentation surg ery inside tod ays tin y
receivers full of surface-mount parts.

A simpler and much more popular way
to knock strong signals down to size is to
connect an ext ern al RF attenuator box
between antenna and recei ver input. A
resistiv e (sometime s called a "passive")
attenuator has several shielded sections
in series, each with resistors to soak up
the RF signal and a double-pole double
throw switch to bypass each section when
not needed.

Attenuator boxes have been around for
a long time and have plenty of uses out 
side of RDF work . You might find a good
commercial one at a flea market, but
che ck to make sure that no sections are
burn ed out. You can readily make your
own with ordinary carbon resistors, tog
gle switches, and copper-clad board. ?

Most mobile T-hunters use these sim
ple ste p attenuators. However , very
stro ng signa ls will go around a resisti ve
attenuator and enter directly through the
receiv er case or the coax betw een atten 
uator and receiver, pinning the S-meter.
For on-foot hunts, when you may have to
probe within inches of a tran smitting
antenna with a poorly shielded hand-held
receiver , an offs et-type attenu ating sys
tem is bett er. It works by con verting the
strong on-frequency signal to a weaker
and controllable off-frequency signal.

An offset attenuator consists of a local
oscill ator (LO) dri vin g a diode mix er
through the atte nuation contro l, as in fig
ure I. Th e higher the LO level into the
mixer , the higherthe amplitude of the off
set signal applied to the receiver from the
mix er output. To increase attenuation ,
decrea se the LO signal into the mixer
with the control.

The most popular offset for 2-meter
RDF is 4 MHz. For instance, to knock
down a strong signal on 146.565 MH z, a
popular simplex foxhunting frequency ,
turn on the 4-MHz LO, set the control for
maximum LO into the mixer, and tune the
receiver to 150.565 or 142.565 MHz. If
the receiver does not tune out side the 2
meter band, use a 2-MHz LO instead and
tune to 144.565 MHz. Redu ce the LO sig
nal until the S-m eter is mid- scale and pro 
ceed with bearing-taking. Th e strong sig
nal on 146.56 5 is still go ing into the

receiver , but it doesn 't matter because it ' s
tuned to the offset frequency.

Som e offse t-atte nuato r builder s use
packaged double-balanced mixers, but a
sing le, ord inary silico n diode works just
as well for mixing in this appl ication. [
have measured up to 120 dB of effective
signa l redu cti on with one of my hand
held receiver s. Som e recei ver s may not
perform as well due to the effec ts of over
load by the non-offset signa l.

It is easy to find co nstruction plan s for
offset attenuators on the web, including
the popular vers ion in my site.' It has a
CMOS- or TTL-pack aged square- wave
osc illato r pow ered by a 9-vo lt batter y
through a 5-volt regulator , giving co n
sistent performance as the battery vo lt
age drops. At the tim e I designed it, every
component was available at Radi oShack
stores nati on wid e. Unfortunately, that' s
no longer true, so mail orde r is necessary
for ham s in the hint erlands who want to
build it from scratch.

A good alternative for horn e builders
is the partial kit o ffe red by Mar vin
John ston , KE6HTS.4 On a small ( I 1/4" X

The Arrow Antenna offse t attenuat or box
doesn't have labeling or calibration
markin gs. but it 's small enough to mount

directly on the receiver.
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Charles Scha rlau. NZ{11. sprints to the 2
meter f inish line at the 2005 USA and
IAR U Region 2 ARDF Championships.
He and his wife Nadia are the prim e
movers behind the next nati onal

championsh ips in April.

3/4") circ uit board are all part s except the
RF co nnectors, batt ery, and enclosure.
The board is so small that Marvin sug
ges ts building the attenuator into the han
dle of your RDF beam .

A new plug-and-play offset attenuator
is being offered by Arrow Antenna.> Its
small aluminum enc losure has a BNC
male fitting on one end and a BNC fem ale
connector on the other, so it mount s onto
the antenna port of many handie-talkies
and scanners. Becau se the 4-MHz CMOS
oscillator draws less than 2 milliamp eres,
Arrow clai ms that the supplied 3-volt
lithium coi n-ce ll battery will last 100
hours before requiring repl acem ent.
That's probably true, because the one I
am testing has been loaned out on many
local hunt s and has not run down yet. I
think I will add a test point so I can quick
ly check it with a voltmeter without open
ing the box.

In summary, an offset attenuator is
exce llent for on-foo t foxhunting, whether
you use it for "sniffing" at the end of a
mobile hunt or for European/As ian-style
in-the-woo ds radiosports. It works with
directional antennas or ju st with a rubb er
duckie as an aid to the "body shield"
maneuver.

On the other hand , a resistive atte nua
tor is a better choice for mobil e RDF in
most cases . Passive attenuators avo id the
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possibility of images and re-radiati on
from mixer back to ant enn a, which is
more likely in mob ile situations than on
foot. Also, you won' t have to worry about
the battery running down !

Medals in Your Future?
An offse t attenuator , directional bea m,

and rece iver are all you need to partici
pate in 2-meter on-foot foxhunting under
international rules, also called radio-ori
enteer ing and Amateur Radio Direction
Finding (ARDF) . Wheth er you' re a
beginn er or an expert, you will be wel
come at the 2006 USA ARDF Champion
ships April 7- 9 near Rale igh, North
Caro lina. If you are ju st starting, you will
learn from the best. If you're already good
at it, you might win a position in our
national ARD Fteam , which will travel to
Bulgaria for the 13th ARDF World
Champio nships (WC) in September.

Becau se 2006 is a WC yea r, the USA
Championships are in spring rather than
summer, and are shortened to a wee kend
to min imize time off and expenditures for
those who will take part in both the na
tional and world competiti on s. Organ 
izers are Charles (NZ0 I) and Nadi a
Scharlau, who have won medals at pre
vious USA Championships and co mpet
ed on Team USA at the WCs. They will
be ass isted by members of the Back 
woods Orienteerin g Klub .

"A t the 2006 USA ARDF Cham
pionship s, competit ors will be expected
to provide their own lodging during their
stay," says NZ0I. "That is custom ary at
most American classic orienteeri ng
eve nts . Those who need tran sportati on to
and from the airport or the eve nt site
should co ntact us at the time of registra
tion . We encourage all to stay at the sug
ges ted lodging. Having eve ryo ne housed
in or near the same motels will make it
eas ier to arran ge for ride-sharin g and will
facilitate socializing.

"These championships will be ideal
practice for those who hope to compete
in ARDF internationally," Charles con
tinu es. " For beginn ers, this will be an
exc ellent introdu ction to how this sport is
played world-wide . The 'playing field'
and ' referees' will be ready for all com
ers . Parti cipant s can customize their total
experience by selecting their ow n acco m
modations, tran sportati on , meals, and
non-ARDF activities. Those lookin g for
sugges tions will find them on our web
site? or by co ntacting us. The organizers
and the Tar Heels of North Carolina wel
come all to the 2006 USA ARDF Cham-

pionships. We look forward to seei ng you
in Apr il."

Registration for the USA Champio n
ships is now open and forms are at the
abovementioned webs ite. More informa
tion about the history, eq uipme nt, and
techniques of ARDF is at my " Homi ng
In" website. " Please co ntinue to send me
photos and stories of transmitter hun ting
in your area, whether for sport, interfe r
ence reso lution, or search and resc ue.

73, Joe, K0 0 v

Notes
I. <http://www.soara.org/bbs/index.php>
2. Moell and Cur lee, 'Transmitter Hunting

- Radio Direction Finding Simplified," Tab/
McG raw- Hili, Chapter 6 <http://members.
aol.com/hominginITHRDFSinfo.html>

3. <http://members.aol.com/joekOov/
offa tten .html>

4. 408 Grove Lane, Santa Barbara, CA
93 105 <http://www.rain.org/-marvin/kOov.
htm>

5. Allen Lowe, NlJIMW , 911 East Fox
Farm Road #2, Cheyenne, WY 82007-2588;
telephone 307-638-2369, <http://www.
arrowantennas.com/4ofha.html>

6. <http://www.ardf.us>
7. <http://www.homingin.com>
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By Rich Arland,* K7SZ

BtGINNtR'S GUIDt
All y o u need to know but were afraid to ask

A 6-meter Rig and an Antenna Analyzer

The RCI-5054 DX-IOOis a multi-mode 6-lIIeter transce iver with var iab le power out
put up to 100 wa fts Oil SS B (50 wafts Oil AM/FM/CW).

Because this issue of CQ VHF will
arri ve during the wint er 6-meter
band openings, I decid ed to pre

sent a quick mini -review of a product that
I have in my shac k. Ran ger Commun
icati on s, Inc . (4 10 West 35th Street ,
National City, CA 9 1950; <http://www.
rangeru sa.com » offers what I con sider a
good deal in a sing le-band VHF+ trans
ce ive r. Th e RCI-5 054 DX-I 00 is a multi
mode 6- meter tran scei ver with variable
power output up to 100 watts on SSB (50
watts on AM/F M/C W). Th e rig covers
the complete 6- mete r band from 50
throu gh 54 MH z co ntinuo us ly while
offeri ng a IO-frequency memory, two
programmabl e sca n modes, and pro
grammab le repeater splits (for 6-me ter
repea ter operatio n) up to 2 MH z. CTCSS
tone encode/decode is optional.

This single-band rig is ideal for some
one j ust ge tting started in ham radio via
the Technicia n C lass licen se, or for us
"Old Timers" who need a rig park ed on
6 meters to look for band openings while
chasi ng the VUCC awards pro gram .
With up to 100 watt s availabl e on SSB
and 50 watts on FM, the RCI -5054 DX
100 ca n provide reli able co mmunications
for local-area co ntac ts as well as for so me
serious DX openings .

Six mete rs is not ca lled the "Mag ic
Band" for noth ing. Thi s unique portion
of the spectrum offers great potenti al for
local-area repeate rs and simplex FM
operation. Yo u ca n ge t away fro m the
co ngestion on 2 meters simply by using
the RCI- 5045 in the FM mode. Simul
taneo us ly, 6 meters ca n sudde nly "open
up" and you wi ll be wo rking DX on sin
gle- and mult i-hop path s out past 3000
miles usi ng the weak-s ignal SSB mode.

I love 6 meters j ust for th is unu sual
co mbi nation of prop agati on enhance
ments . Having a sing le high-power ed
radio that I ca n dedi cate to 6- meter oper
atio ns allows me the luxur y of not tyin g
up the main tran sce iver ju st to monitor
the occasional lon g-haul opening on 6

*25 Amherst Ave.. Wilkes Barre. PA 18702
e-mail: <ricnard.urlandta verizon.net»
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meters. Th e RCI -5054 sits qui etl y on the
shac k operations bench tun ed to 50 .125
MH z, the multi -mode sque lch turn ed up
to qui et the receiver, which ensures that
I am not both ered by the co nsta nt back
gro und band noise. Should 6 meters sud
denl y ex perience a propagati on enhance 
ment such as a sporadic -E opening or a
trop o ducting eve nt, the squelch wi IIopen
up as DX stations begin tran smitting on
the 6- meter calling frequ ency of 50 .125
MH z. Life is good.

With the large, gree n, easy-to- read dig
ital displ ay it is effortless to QSY off the
calling channel and star t wo rking sta
tions. Contro ls are ergonomically laid out
and easy to work. Th e receiv er is very
qu iet and the all-mode squelch is a deli ght
to use, qui etin g the receiver until some
thin g shows up in the rece ive r passband.
Thi s rig is we ll shie lde d, and in my
TVI/RFI testin g I have been unabl e to
induce any of the five tele vision se ts in
my hom e to misbeh ave in the presenc e of
a 100-watt 6- meter signal.

Th e RCI-5054 DX-IOO is at home in
the shac k as well as in the mobile o r
ca mper. Its relative ly sma ll foo tpr int will
fit most of the physical limitation s
enco untered in today' s autom obil es. Th e
RCI -5054 is a great add ition to yo ur Field

Day arse na l. Newly licen sed ope rators
ca n have a station of the ir ow n ce ntered
around the simple -to- use RCI -5054
transceiver. Knowin g that there is a so lid
100 watts of RF output on SS B will be
the co nf ide nce builder need ed to help
new ope rators garne r QSOs during Field
Day and VHF co ntes ts . Success is the key
in developing and grooming new talent
as futu re co ntes t operators. Fo r most
ham s, a quick tutorial around the RCI
50 54 DX-I 00' s co ntro ls is a ll that is
need ed to get them into the fray. After
that , wa tch out! They will be hooked on
co ntes ting and Fie ld Day.

As long as we are talking abo ut neat
thin gs to have in the shack, next let me
introduce yo u to a much-need ed piece of
test gear/s hac k accessory that I ha ve
co me to rely upon co nstantly and reall y
ca n' t imagin e bei ng witho ut.

The MFJ-269 HF + VHF/UHF
Antenna Analyzer

Recentl y, a good friend of mine, Bill
Rankin , WA0 YPA , in Utah, co ntac ted
me and wa nted to know what I wo uld rec
omme nd as an antenna analyze r. His pri 
mary interests lie in 6- and 2-meter weak
signal operating . He was in the process
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input) or via an optional ex terna l "w all
wart" AC adapter. After a short tim e of
inacti vity, the analyzer "goes to sleep" to
conser ve battery power when on intern al
batteries. Th is is grea t, since it is a has
sle to ge t the unit apart to replace inter
nal batteri es. Speaking of batt eries, th is
unit has a built-in charger to accommo
date rech argeabl e batt eri es as well as
standard non -rechargeabl e alka line AA
cells. There is an internal sw itch that will
defeat the charge r circuitry so yo u don 't
end up trying to recharge non-recharge
able batt eries, thereb y avoi ding the asso
ciated leakage and mess along with the
distinct possibility of an internal fire!

The rea lly nice thin g about the Model
269 is that it is very portabl e, allo win g
yo u to drag it up on the roof, onto the side
of the tow er , or out to the mobil e instal
lati on to chec k coaxial ca bles , tuning
stubs, trap s, baluns, and ant ennas right at
the term inati on point. The multi-line di s
play co upled with the various modes of
opera tion ca n tell yo u a lot about yo ur
antenna install ation and your feedlines .
With it yo u can find shorts in a piece of
coax ial cabl e.

You can also use this unit to measure
and cut to proper length those pesky coax
ial ca ble power di vider s used to stack
VH F+ antennas for add ed gain. Coaxial
stubs go t yo u down ? Not anymore ! Th e
Mod el 269 will allow yo u to accurately
measure and cut coaxial ca bles for match
ing purp oses. Using the optional coil set
yo u can make thi s unit function like the
old grid-dip oscillators and use it to test
tuned c irc uits in transm itter s, ante nna
tuners, etc. Oh , yea h ... Did I menti on
that the Model 269 also functi ons as a fre
quency counter up to alm ost 200 MHz?

PAYPAL

~IM 1 UO mobile mou nt
syste m

Well , it does !Talk about a versatile piece
of tes t gear.

If yo u are an arde nt ante nna experi
ment er , then you need this ante nna ana
lyzer. No t only ca n yo u mainta in yo ur
ant enna farm in fine sty le, th is un it is
indi spensable when it co mes to ARRL
Field Day and var ious VH F/UH F co n
tes ts where yo u need to erect and trim
antennas und er fie ld co nd itio ns, and for
installing mobile equipment. Interested ?
Check out the MFJ website at: <http://
www. mfje nte rprises .co rn» fo r further
information and pricin g. 73, Rich , K7SZ

The MFJ-269antenna analyzer has all the
cov erage of the Mode l 259. plus it

covers 4 15-470 MHz.

EQUIPMENT LTD.

~lm400 mounts

Email: iix@w9iix.com
708-423-0605
708-423-1691 fax
Custom fabrication

• I • •

Ginpole kits

IIX Equipment Ltd.
4421 W, 87th Street
Hometown, IL 60456
Hot dip galvanizing

• •

Cltmblng
steps

Rotating standoff

of building so me Yagi and quad anten
nas and needed a piece of test gear to opti
mize his design s. Without hesitation I
told him to find an MFJ- 259B.1 had been
using one for several years and really
liked the unit , des pite its vorac ious ap
petite for gobbling up "AA" batteries at
a fright enin g rate.

One thin g led to anoth er , and Bill
talked me out of my Model 259 (which
I'd had eve r since the "K7YHA North
America n Tour-l 996," when I we nt out
to play Field Day with the Zuni Loopers
in sou thern Ca lifornia) in exchange for
his father's old boatanchor station: Hal
licrafters SX- 117 recei ver , HT-44 trans 
mitt er , the PS-15 0-l 20 pow er supply,
and Turner +2 microph one. Bill go t a
great piece of test gear and I go t my oid
co llege amate ur radi o club station
(WA7CDH, Yakima Valley Co llege) I
had lusted for 10 these many yea rs!

Now I was faced with a dil emma: I
needed to repl ace my oid MFJ Model 259
analyzer. A quick ca ll to Richard Stubbs
at MFJ and I had one of the new MFJ
269s on its way to me. Th e Model 269 is
not only newer than the 259, it cov ers
more spec trum. Whil e the olde r Model
259 covered all of HF plu s VHF up
through 170 MH z, it was useless at UHF.
The Model 269 has all the coverage of the
olde r model , p lus it covers 4 15-470
MH z, makin g it a great piece of test gear
for not only ham radi o ante nnas and
installations, but co mmercial public-ser
vice/E MS installations as well ! At last, I
had a way to evaluate per form ance and
adju st my 19-elem ent UHF Yagi !

The UPS truck arrived a coupl e of days
later with the Model 269 . The first thin g
I noti ced was that the internal batt er y
pack had been redesigned , and whil e it
was no easier to get into the unit to access
the battery pack (yo u still have to rem ove
eig ht screws), the new pack is made of
sturd ier material and utili zes one-piece
co nstruc tion rath er than the two " four
pack s" of AA ce lls in the older Mod el
259 . Th e dual meters will insta ntly show
retlec ted power/SWR and impedance at
a glance . Th e digital multi -l ine display
reads out frequ ency along with capaci
tive and induct ive reactanc e, pha se angle.
and a lot more. All this is just for starters !

MFJ rea lly did their hom ew ork and
provided the antenna experime nter with
a valuable tool fo r a reason abl e price.
There is an optional ca rrying bag and co il
se t for testing tuned circuits and coax ial
cables. The unit will function on internal
batterie s ( 10 "AA" ce lls for a 15-VDC
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By Bob Wit t e," K0NR

FM
FM/Repeaters-Inside Amateur Radio's "Utility" Mode

D-5TAR
Digital Voice for VHF/UHF

Photo A. The ICOM IC-2200H is a conventional 2-meter FM transceiver with D
STA R digital ope ration ava ilable as an option. (Photo courtesy of ICOM Ame rica)

Band
146 MHz, 440 MHz, 1.2 OHz

1.20Hz
100Hz

VHF/UHF D-STAR radios are mak
ing their way into the U.S. ham
radio community. What is this new

technology and how will it benefit the
ham radio enthusiast?

Digital Modulation
Unless you were uncon scious for the

last two decades, you have noticed that
digital technol ogy has swe pt through
most types of e lectro nic device s, creat 
ing more ca pability and changin g pri 
maril y analo g devices into digital won 
ders . Analog music media such as the
conventio na l LP record and magnetic
tape have been repl aced by digitally
encoded C D-ROMs . More recentl y, the
rise of the Intern et and digital audi o for 
mat s (e.g., MP 3) has changed how music
is crea ted and di stributed . C loser to hom e
fo r ham rad io enthus ias ts, the cellular
teleph one, origina lly depl oyed with ana
log FM technology, has largely migrat
ed to di gital -m odulation techniques.
Digit al technology allows mobile-phone
service pro viders to provide cost-effec
tive vo ice co mmunications whil e add ing
serv ices such as text messagin g and web
surfing, all whil e improving the spectral
effic iency of their network s.

Mean whil e, those of us who enjoy
using FM simplex and repeaters on the
VH F and higher amateur band s are still
usin g good old ana log FM . Edwin H.
Armstro ng firs t described the use ofji-e
quency modulation in 1936. ' Th e first
practi cal two- way FM radio-te lepho ne
mob ile sys te m in the wo rld was imple
ment ed in 1940 for the Co nnec ticut State
Polic e. Let ' s co nside r 1940 the start o f
what we know today as two-way FM
rad io. That was 65 years ago ! Perhaps it
is time to move to new techn ology.

We have already seen digital techn olo
gy wiggle its way into our inherentl y ana
log radios. Modern FM transceivers have

d igit ally- synth esized frequ enc y co ntro l
circuits, digit al storage of channe l infor
mation, se rial port s for loadin g configu
rations, and co mputer so ftwa re to co ntrol
these rigs . Packet radio uses AX .25 digi
tal protocols to provide an error-free data
transmission mechanism , but the underly
ing modul ation generally is still analog
FM. The next step may be a truly inte
grated approach to voice and data.

Digital Modulation
in Amateur Radio

The Japanese gov ernment fund ed the
development of the D-ST AR standard, a
digital rad io format designed spec ifical
ly for ama teur radi o. The Japan Amateur
Radi o League (JARL) administered the
development of this open standard, and
ICOM is the first equipment manu fac
ture r to mark et D-STAR radios .

Modula tion Typ e
DV
DD

Backbone

Th ere are three distin ct types of 0 
STA R transmi ssions with vary ing band
width requi red. The DV forma t is the nar
rowest modul ation scheme, using a data
rate of 4800 bls to support simultaneo us
voice and data transmi ssion s. Digit ized
voice is transmitted using 360 0 bls, leav
ing 1200 bls for data transmi ssion . 0
STA R transceivers on 146 MH z and 440
MHz use this modul ation form at, since it
result s in a nar row 6-kHz signa l band 
width. I think of this mode as having a sin
gle voice channe l, plus a digit al channel
similar to l200 -baud packet rates. Thi s
mode won 't be grea t at moving large files,
but it will handl e lower speed data require
ments. Photo A show s a 2-meter rig that
offers D-STAR opera tion as an option.

The DD format is a data -only mode that
provides a 128-kb/s tran sfer rate, occ u
pyin g a bandwidth of 130 kHz . Thi s mode
is too wide for the VHF bands and is

Digital Rate
4.8kb/s
128 kb/s
10 Mb/s

*21060 Capella Drive , Monument, CO 80 132
e-mail: <bob@kOllr.co/l/>
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Table I. Summary ofavailable D-STAR modulation formats.
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Photo B. The ID-I transceiver is a 1.2-GHz transceiver that ineludes analo g FM and
D-STAR fo rmats (DV and DD). (Photo courtesy of ICOM America)

offered by ICOM only on its 1.2-GH z rig.
(The 1.2-GHz radio also offers DV for
mat, as well as conve ntional analog FM .)
Rounding out the D-STAR system is a
IO-GHz backbone link that ope rates at 10
Mb/s. Thi s radi o link is intend ed for link 
ing repeat ers togeth er on the ham bands
with out depend ing on any phone line or
Intern et co nnec tion. Th e data rates listed
for these D-STAR formats are the nomi
nal bit rates, but the use of Forward Error
Correction (FEC) mean s that the actual
throu gh put will be somewhat less.

I'll focu s on D-STAR from the point
of view of a typi cal FM ham radi o user,
most likely operating on 146 MH z 01' 440
MH z, using the DV D-STAR form at.

D-STAR Technology
D-STAR is an open protocol, but one

that was developed with amateur rad io in
mind . Whil e bein g ham radio orient ed,
D-ST AR sti ll take s ad vantage of tech
nology and standards from oth er com 
mun ication s indu str ies.

Since D-ST AR use s digital modula
tion , the analog voice signal is con verted
to digit al format by an anal og-to-digit al
co nve rter.2 These digit al samples are fur
ther co mpressed by an AMB E® (Ad
vanced Multi -Band Excitation) vocode r
circuit. Th e vocode r takes ad vantage of
the c harac teristics of human speech to
co mpress the digit al data strea m into a
much more co mpact set of data, mini 
mizin g the on-the-air bandwidth re
quired. Vocoders vary in the quality of
speec h that they reproduce, and the
AMB E vocode r ge ts high mark s for
speec h quality.

The digital stream of bits goes out ove r
the air using the modulation meth od
known as 0.5GMSK (Gauss ian Minimum
Shift Keying). Roughly speaking, GMSK
passes the digital input strea m throu gh a
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Gaussian low-pass filter which rounds off
the edges of the waveform. This rounded
waveform driv es an FM modulator to pro
duce the GMSK-modulated signal, result
ing in a signal that is very effic ient in term s
of occupied band width .

D-STAR transmi ssions are not com 
patibl e with the ex isting analog FM and
sound like whit e noise when receiv ed on
an FM radio . D-STAR radios provid e
backward compatibility with ex isting
radios by including a conventi on al FM
mod e. The user se lec ts whether he or she
wants the radi o to operate in analog or
digit al mod e.

The D-STAR standard includes a posi
tion reporting feature that is similar to
APRS®. D-STA R rad ios have NMEA
interface for takin g in position informa
tion from a GPS receiv er. Basically , thi s
data stream transmits the GPS coordi 
nates at a time inter val specified by the
use r. Thi s transmission is not directl y
compatibl e with APRS, since APRS uses
conventional pack et rad io, while the 0 
STAR information is encoded in the 0 
STAR digital formal. Some ham s are
experimenting with ga teways that pipe
the D-STAR data into the APRS Internet
System (A PRS- IS), a collection of
servers that track APRS rep ort s.

Every D-STA R tran smi ssion has the
station's call sig n embedded in the digit al
strea m. Thi s mak es identification auto
mati c, sor t of like Caller ID on a tele
phone. Thi s enables other features such
as "c all sign sque lch" so that yo u can
monitor for tran smi ssions from a spec if
ic stati on .

Repeater Systems
D-STAR supports a comprehensi ve

linked repeater sys tem. Repeater s ca n be
linked togeth er di gitall y eithe r via the
Internet or via radio on the 10-GHz ham

band. When you transmit to a D-STA R
repeater , your ca llsign is auto matica lly
registered with that repeater and shared
around the D-STAR sys tem. Eac h tran s
mi ssion conta ins routing information
for where on the syste m the sig na l
should be heard.

Thi s may sound like a capability simi
lar to the repeater linking that ca n be don e
using IRLP or Ech olink®. Th ese Internet
linking sys te ms use co nve ntio na l FM
ove r the air and co nve rt to digital before
sending the information over the Intern et.
D-STAR uses digit al data throu ghout the
sys te m, including the initi al RF link. Th e
digit al encoding in the signa l make s the
routing of signals fro m one repe ater to
anoth er automatic, without the need for
es tablishing (and later breaking) a com 
munications link. In fact , D-STAR uses
a different paradi gm entirely, wh ere each
transmi ssion is rout ed accord ing to its
embedded ca llsign-routing information .
Since the signal routing is all digit al , there
will be no degradation of signa l-to-no ise
rati o as the signal traverses the sys tem.
Co mpare thi s to repeat er sys te ms linked
via analog meth od s, whe re each link
tends to introduce a bit of noise.

D-STAR Benefits
So me ham s look at D-ST AR technol

ogy and get hooked instantly because it
is new , cool di git al technology. Of
co urse, others ask the question "What is
the benefit of D-STAR , as my analog FM
rig work s just fine?" Like most emerging
technologies, the ben efits of D-STAR
may not be und erstood co mpletely unti l
the technology has been around for a
whil e. Th e benefits of D-STAR fall into
three major ca teg ories:

Spectral efficiency. Th e DV format of
D-STAR has a bandwidth of 6 kH z, com
pared to 16 kHz for analog FM with 5
kH z devi ati on .3 Thi s implies that we
co uld at lea st double the number of
repeaters or simplex channe ls in a par
ticul ar frequency band . Gi ven that all
repeat er pairs in the 2-me ter band are in
use in man y locations, thi s co uld have a
dramatic impact on how the band is used.
(Of course, thi s raises all kind s of sticky
issues on how th is change would occur.
Th at is, existing repeat er owners and
users may not be moti vated to change out
the ir equipment.)

Routing information encoded in
voice chan ne l. Th e DV form at has the
tran smitting station's callsign, the desti
nati on repeater , and othe r information
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Photo C. The K5T1T rack of D-STAR gear ineludes (in order.
starting near the top ofthe rack) a D-STAR repeater controller,
/ .2-GHz voice repeater. / .2-GHz data radio. /46-MHz voice
repeater. and 446-MHz voice repeater. (Photo courtesy ofJim

McClellan. N5MIJ)

encoded into every transmi ssion . Thi s encoded dat a enable s
autom atic iden tific ation ("Ca ller 10"), sele ctive calling ("C all
Sign Squelch"), automatic logging of stations heard, and sig
nal routing through a D-STAR repeater system.

Text and Position Messaging. Digitally-encoded position
information can be sent, assum ing a GPS recei ver is conn ect
ed to the D-ST AR rig. The user can also manually enter the
position inform ation or a short text message. An external TNC
is not required .

These benefit s are from the perspective of an FM voice user.
Clearly, D-ST AR also offers other benefit s for data-only radio
use. In particul ar. the DO form at offers the fastest turn-key dig 
ital radio baud rates for amateur radio use .

D-STAR Deployments
Not surprisingly, D-ST AR usage took off fir st in Japan, with

an unkn own number of 1.2-GH z D-ST AR repeaters on the air ,
all operated by the JARL.

Thi s techn ology is in the early stages of depl oyment in the
U.S., with a number of D-STAR pioneers tryin g out this new
ham radio for mat. According to Ray Novak , N9JA, of ICOM
America , there are approximat ely 15 D-STAR repeater sites on
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the air in the U.S., with three of them linked to the Internet. Th e
activity on these three repeaters (and any others that add the
Internet connection) is shown on the D-STAR users' website
at <http:// www.dstarusers.org>.

The most active D-STAR group see ms to be the Texas
Interconnect Team, in the Dallas area, with c lub callsign
K5TIT. Thi s group has an acti ve website devoted to D-STAR
topics at <http://www.k5tit.org>.Th ey have D-STAR repeat er s
on these bands: 146 MHz, 440 MH z, and 1.2 GH z (photo C).
The group recently co nducted the first U.S. field trial ofI COM's
146-MHz and 440-MHz D-STAR repeater s.

The Che ster County Amateur Radi o Speci al Interest Group
(W3DES) in Che ster County, Penn sylvani a is a hotb ed of acti v
ity on 1.2-G Hz D-STAR, with several 1.2-GH z repeat ers on
the air.

New York City also has a 1.2-GHz D-STAR repea ter in place.
Rich Moseson , W2V U, the edito r of CQ magazine, recen tly
had the opportunity to use that sys tem to talk with Jim, N5MIJ ,
on the K5TIT Dall as machine. Rich report s that the sys tem
worked well and the digital audi o was "c rys tal clear. " A recent
article on the ARRL web site (Dece mber 14, 2005 : <http://
www.arrl.org/n ew s/stori es/2005/1 2/14/1/» anno unced the
deployment of a 1.2-GHz D-STAR repeater at W IAW. Thi s
machine was donated by ICOM and is being co nfigured to con
nect to the Intern et.

D-ST AR is not ju st for repeaters, and there are a number of
peopl e out there running D-STAR 2-meter simplex. Sinc e the
digital transmis sions are incompatible with analog FM, it is best
to avoid any popular FM simplex frequencies. Most of the 2
meter D-STAR activity takes place in the "miscellaneo us and
experimental modes" section of the ARRL band from 145.50 to
145.80 MHz. There is no designated D-ST AR calling frequ en
cy for use on a national basis, but 145.60 MH z, 145.61 MH z,
and 145.67 MHz are often used. A recent poll on the ICOM 0 
STAR forum s chose 145.60 MHz as an easy- to-remember 0 
STAR calling frequency.

Performance
When digita l technology is used to transmit a voice sig nal

and compression is used to minimize the required bandwidth.
it raises questions about the audio quality. If the audio is not
sampled often enough or the analog-to-digital con version is too
coarse, the audi o quality can suffer. I have not used D-STAR
on the air , but I have listened to recordings of D-STAR tran s
missions under varying conditions. John Habbinga , KC5ZRQ,
recorded a weak-signal audio test using a mobile station and
comparing DV aud io and analog FM. Thi s audi o recording is
avai lable in MP3 format on the web at <http://www.lubboc k
radio.net/D-STAR -vs-FM.mp3>. My impression is that with
reasonable-strength signals, the D-STAR audio quality is very
good, withjust a hint of the digital vocoder " twang" that is com
mon in digita l cell phones. Reports from D-ST AR users seem
to agree with this assessment.

Like other digit al-modulation techniques, D-STAR audi o
tends to drop out when in a fring e area , as opposed to gradual
ly getting noisy like anal og FM. If yo u listen to the KC5ZRQ
recording, you will hear these dropouts when the signal get s
weak. When John switches over to analog FM under the same
working conditions, the signal is recogni zable, but covered in
noise. (Ma ke sure you listen to the whole recording, since the
weakest signal strength occurs near the end .)
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lab bench in a co ntro lled enviro nment. It
sho uldn' t surprise us if rea l wo rld,
mobil e operating conditions produ ce a
different result.

The narrower bandwidth (6 kHz) of D
STAR should provide an ad vantage over

The Jun e 2005 issue of QSThas a great
review of the IC-2200H mobil e radio and
the IC-V82 handh eld rig, along with the
techni cal evaluation of the D-STAR per
formance . (This is ava ilable online to
ARRL members.) Th e ARRL per form ed
a laboratory tes t of D-ST AR weak-signa l
perform ance using a pai r of IC-2200H 2
meter transcei vers with the UT- 118 D
STA R option installed ." Th ey reported a
similar result, but gave D-STAR the clear
advantage over analog FM:

We found solid, virtua lly noise free co m
munication. equivalent to ana log "full quiet
ing" at any analog SINAD above about 6 dB .
Note that while analog co py was usable at that
level it was quit e noisy. and a signal at least 10
dB stronger would be requi red for comfortable
copy in ana log mode with about 22 dB SINAD
requ ired for full analog qu ieting.

Keep in mind that thi s is a test on the

In his repor t on the Texas Interconn ect
Team field trial of the VHF/UH F re
peaters, Jim McClellan , N5MIJ , writes :

Range was exce llent. Th e sys te ms were
simultaneo usly co mpared with a co mpara bly
equipped analog FM repeater , located at the
same site. The nature of the digital signals used
by D-STA R enab led us to have full copy in
places where the signal of the FM repeater had
dropped into the noise. There was no "noisy
but readab le" signal as yo u have on FM.

Intell igibility was also excelle nt. Eve n at
extreme range . voices are clear and readil y
ide ntifiable. Voice qualit y is not as good as
ex perienced o n FM , but excelle nt for d igit al
sig na ls.

Photo D. A photo ofthe ID-800H usedfor D-STAR experimentation by Pierre,AL70C.
(Photo courtesy of Pierre Loncle. AL70C)
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the wider bandwidth of co nve ntional FM
( 16 kHz), all other things being equal.
Narrow er bandwidth mean s there is less
noise introduce d into the receiver with
which the signa l has to co mpete .

Pierre Loncl e, AL70C, and Albert Noe,
KL7NO, have been ex perime nting with
D-STAR on 146 MHz and 440 MH z sim
plex aro und Fairbanks, Alaska. Using two
ICOM 1D-800H transceivers (photo D),
they have co mpare d analog FM and DV
in a variety of co nditions. Pierre reports:
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The coverage in deep fringe areas is slight
ly better in FM mode in that the human brain
does a betterjob separating speech from noise
than digital processors .. . if we lose our dig
ital voice channel and switch to analog FM,
the FM signal may still be copyable, but very
noisy and of poor voice quality.

We have also noted that the digital voice
mode is more susceptible to interference from
impulse noise ... such as digital devices that
are radiating a lot of RFI.

Thus we see so me variation in the
ex periences that hams are having with 0 
STAR, which is to be ex pec ted with any
new technol ogy. Th e ham co mmunity
will ga in a bett er und erstanding of the
fine poin ts of D-STAR operating through
ex perience .

The ge nerally accepted method for
specify ing analog receiver se ns it iv ity is
signa l-to-noise rat io. More precisel y ,
the method used fo r an al og FM is
S INAD (s igna l-plus- no ise-plus-d isto r
tion to no ise-plus-di stortion ) rati o . Th e
recei ver se nsi tiv ity is spec ified as the
signa l le vel that produces a 12-dB
S IN AD ra tio in the reco vered a ud io .
Digital modulati on ha s the char ac te ris
tic of bein g so lid as lon g as the bit s are
received co rrec tly, but has aud io drop
o uts whe n the bit s are co rrupted . The
analog method s of signa l-to- no ise ratio
don 't apply directl y to di gital modula
tion, and the preferred method for spec
ifyin g imperfections in the signa l is Bit
Erro r Rate (HER). For example , the se n
s itiv ity specification fo r the 1D-800H
du alband D-STA R rig is BER I% at
<0 .35-flV signa l level. In othe r words,
the rece iver se ns itivity is spec ified as
the signa l level where I% of the digit al
bits are in erro r. This Bit Error Rate
specification indi cates the need for a dif
ferent way of looking at ama teur radio
perform an ce .

Barriers to Adoption
D-STA R clea rly is an ex ci ting new

technol ogy with grea t potential. How
ever, any new technology has barr iers to
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ado ption. On e potential barrier is cost,
since a standa rd 2-me ter rig costs about
$ 160, while a D-STAR rig is about twice
that. Recent prices on the Internet sho wed
the IC-2200H 2-me te r FM rig at $ 160 and
the UT- I 18 D-STAR option at $200. It' s
interestin g that the D-STAR option costs
more than the 2-meter rig. Well , thi s is
only on e wa y to look at it. Another point
of view is that for $360 yo u can buy a
tran sceiver that do es both good o ld ana
log FM and the latest e merging digit al
technol ogy. Keep in mind that a basic
VHF packet TN C costs abo ut $ 180, so
the UT -I 18 D-STAR optio n is simi lar in
cost. Compa re the cost of a D-STA R
radi o to a co mme rcial radio ca pa ble of
digital co mmunications (A PCO-2 5) and
the D-STAR gea r look s like a bargain .

Competiti on ge nera lly brin gs down the
price of an y product, so that rai ses the
questi on of what do the other am ateur
radi o manufacturer s ha ve plann ed ?
Clearly, ICOM is sett ing the pac e in 0 
STAR equipme nt, with a co mplete line
of VHF/UH F gear, including rep eat er
equipme nt. Acco rding to Chip Margelli ,
K7JA, of Yaesu , Yaesu has no plans to
offer D-ST AR radi o gear. Th e situat ion
at Kenwood is less clear , s ince there ha ve
been sightings of Ken wood D-STA R
gear in Japan , but Ken wood USA says
there are no plan s to introduce D-STAR
equipme nt here . Perh aps more important
is that as lon g as ICOM is the only ga me
in town , it und ermines the notion that 0 
STAR is an ope n, indu stry standa rd.

Another ob viou s barrier is the lack of
rep eater infrastructure . Most hams are
go ing to be looking fo r so me kind of
repeate r coverage in their area befor e
spending ex tra doll ars o n D-STAR. Of
course, thi s takes tim e.ICOM has offe red
a 1.2-GHz D-STAR for a while now , but
repeater equipme nt for the more popular
146-MHz and 440- M Hz bands is j us t
now becoming available. Th e 146-MHz
and 440 -MH z repeaters in use at K5TI T
are pre-produ cti on unit s, so we can ex pec t

to see this equip ment avai lable in ea rly
2006. It will be interestin g to see how
many D-ST AR sys tems pop up on the
VHF/UH F band s in the next yea r or two.

Despite these barriers, D-STA R is a
promising new technology. D-STAR is
more than just dig ital modulat ion , as it
provides a sys tem ap proach to integrat
ing voice and data co mmunications . Ho w
the am ateur rad io co mmunity chooses to
depl oy thi s ca pability remai ns to be seen.
Most likely, we ca n' t env ision all of the
ne w applications th at D-STAR wi ll
e nable. Ra y No vak , N9J A, sums it up
we ll: " D-S TAR is new technol ogy . It
ope ns up oppo rtunities fo r new applica
tion s and fea tures. This is fun!"

Wrap Up
Fo r more informat ion on D-STAR, see

the web resources listed with thi s column,
es pec ia lly the ICOM we bs ite and the
K5TIT we bs ite (bo th with online discu s
sion forums o n D-STAR).

My thank s go to these people for their
ass istance with this article : Ray Novak ,
N9JA, Division Manager - Amateur Prod 
uct s, ICOM Ame rica; Jim McCl ell an ,
N5MIJ, Texas Interconn ect Team ; and
Pier re Loncle, AL70 C.

I' ve sta rted a we blog at <http://
kOnr.bl ogsp ot. com > that covers VHF
/UHF ham rad io topi cs, including 0 
STAR. Ta ke a look and drop me a note
there or to my e-ma il address : <bo b @
kOnr.com >. 73, Bob , K0NR

Notes
I . Armstrong technical paper on FM (IRE):

< h ttp s :/ /m ich ae I . i nd us t ry n um ber s .
com/fm.pdf>.

2. For a good overview of digital voice, see
Doug Smith's article in January 2002 QST.

3. Via Carso n's Rule, BW = 2 x (Peak
Deviation + Highest Modulating Frequency)
= 2 (5 kHz + 3 kHz) = 16 kHz.

4. "Installation and Test of UT-118 Digital
Voice Modules," Michael Tracy, KC I SX,
QST, June 2005.
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By Kent Britain,* WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

The 1/4-Wave Whip

Circuit 1.The big advantage of this cir
cuit is simplicity. Just make sure the diode
will handle the current. However, you
have a .7-volt drop across the diode.Thus,

this, and the antennas often are tunedl
expecting only a hand as the ground plane,
but many aftermarket antennas are not.

Do you like to go backpackin g with
your Yaesu Fr-8l 7 or lCOM 703? Again,
on HF you' re going to find an antenna
slightly longer than a quarter wave often
works much better and is easier to match.
I know my Fl'-817 isn' t much of a groundl
plane on 80 meters.

Reverse Polarity Protection
This is a bit off subject, but but N6CL,

the editor of CQ VHF, is pretty open
minded about these things.

Just about all of my projects have a
"reverse polarity" protection circuit ,
mainly to protect my projects from me!
Many a time I' ve been working on some
thing late at night and the red wire went to
ground and the black wire went to power.
Woops! Ihate letting the smokeof out pro
jects; it' s so hard to get it back in.

Many. many years ago I worked my
way though college as a bench tech in a
CB shop. One poor trucker just couldn' t
get that red to red, black to black figured
out. He blew out his reverse polarity cir
cuit (figure 2) three times. This was real
ly quite an accompl ishment , since after
the seco nd time I replaced the l-amp
diode with a 20-amp alternator diode! I
thus installed circuit 3 (see below), and
don't recall seeing him again.

Let' s go over the four common circuits,
along with the advantages and disadvan
tages of each.

The classic 1/2-wave dipole antenna
is shown in figure I. The 1/4-wave
ground plane uses the ground

reflection to act as the other half of the
dipole. Okay so far, but in photo A we
have a small VHF transmitter from RF
Monolithi cs®. That half-inch-square
board is not going to act like a VHF
ground plane; it' s far too small. There
fore, a 1/4-wave antenna is simply not
going to work well, as it' s only half of the
antenna.

When you feed a dipole antenna right
in the middle, the feed impedance is about
72 ohms (figure 2). There are few fudge
factors thrown in for the diameter of the
wire, height above ground, whether or not
there is insulation on the wire, etc., but 72
ohms is okay for this demonstration.

As the feed point is moved toward one
end, the impedance increases, until near
the end the feed impedance is close to
1000 ohms. A half-wav e antenna is a
great antenna. It' s just hard to impedance
match from the end.

Many of the simple single-chip trans
mitters or SAW (surface acoustic wave)
oscillators are not really designed to drive
a perfect 50-ohm load. Most are happy
driving higher impedances. How high?
Well, we really don't know in most cases .
Also, the transmitter usually has switch
es, batteries, and other pieces hanging off
the PC board. I have worked with over
50 different kinds of low-power trans
mitters, and I' ve never been able to cal
culate the best length for the antenna
beforehand.

I start with a wire about 1/2 wave long
and start snipping while measuring the
transmitter ' s field strength (figure 3).
With a few snips, the point where the
transmitter impedance is happiest and the
antenna is happiest is experimentally
found. This is typically about .4 wave
length long. This is quite a bit longer than
the typical 1/4-wave antenna, and I have
seen as much as a 6-dB improvement.

For those of you who are designing the
latest wireless device, trying to put a

*1626 Vineyard, Grand Prairie. TX 75052
e-mail: <lI'a5I'jb @cq-l'hfcolI/>
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Figure I. A 112-wave dip ole and 114-wave
ove r a gro und plane.

').. /2
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72 Ohms

----Ejl--...-------
Approaches 1000 Ohms

Figure 2. Impedance ofa dipole antenna.

telemetry transmitter on a salamander, or
stuffing a tracking transmitter into your
model rocket, I think you' ll find that a
wire about .4 wavelength long will work
a lot better than a 1/4-wavelength wire
(photo B).

Other Radios
I look at my little ICOM Q-7 and I know

that radio is not going to act like a 2-meter
ground plane. This is why many hams
often hang a 1/4-wave "tail" on the walkie
talkie to act as the other half of the dipole
and boost its range. If you' re playing
around with a longer antenna, I think
you' ll again find that something near .4
wavelength is going to work better than a
'/4-wave whip. Many companies know

12V

Circui t 1

~I

To Rig

l
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Photo A. Micro transmitter and antenna.

12V

Figure 3. Transmitter and antenna.

).. /2

-,.-.n To Rig

Fuse

~~f
~ Approx .4 Wavelength

looks like a dead short. A few thou sand s of a second later the
fuse blows, protecting the rig. All this time the diode limits
reverse voltage ac ross the rig to .7 vo lt. The dow n side is that
you have to have a fuse, and it had better be the right value for
the rig. Th e trucker menti oned previously used a 35-a mp fuse.
Now it' s not strange that he used the biggest fuse he could find,
but 35-amp 2-A G fuses are hard to come by !

Circuit 3. A goo d old full-w ave rectifier co nverts AC to DC,
so no matter which way yo u conn ect the wires, the voltage
co mes out right. This circuit is es pec ially goo d for those of yo u

Photo B. Talkie with a tail.

instead of 12 volts you have 11.3 volts. If the c ircuit has a 5
volt regulator , no probl em . But if yo u put a diode in series with
a IO-watt rig, it will drop to 8 wa tts out or so.

Circuit 2. Aga in this circuit is pretty simple, and this is the
one used in most rigs for reverse protection. Norm ally the diode
doesn ' t pass any current, but reverse the power and the diode Circuit 2

I
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To Rig

·12V

Circuit 4

0>--- -

To Rig

Circuit 3

who like to use two green wires-one for plus and another for
minu s. However, now the curre nt has to go though two diodes,
giving you a l A-volt dro p. Also, if the rig doesn 't have an iso
lated chass is, the case could be .7 volts above with a negati ve
chass is car, or eve n 12 vo lts above gro und with a positi ve-chas
sis car. Keep the metal parts isolated !

This circ uit is what [ put in that trucker' s C B. His 4 watts
dropped to about 2 1/2 watts, but as [ said, [ never saw him aga in.

C ircuit 4. Thi s is a popul ar circuit among UK micro wave
operators . [I' yo u co nnect the power correctly, current goes
thought the diode, closes the relay, and power is co nnected to
your station. If you don 't hook it up right , and the rig doesn 't
power up. It' s about as " idiot resistant" as yo u can get. It take s
a few extra parts , and make sure the relay will handl e yo ur rig' s

Quarterly Calendar (front page 25)

peak curre nt, but there is no voltage drop across a diode, mak
ing this the best reverse-polarity protection circ uit.

Keep that smoke in yo ur rigs . It' s so hard to put in back in
after that "oops!"

Civil Air Patrol
[ was asked by a CA P lieutenant in Ca lifornia to develop a

family of 121.5- and 243-M Hz Cheap Yag is for CA P to use for
ELT (Emerge ncy Locator Transmitter) DFing. [ came up with
three 121.5-MH z and three 243- MHz versions. [f we have a fair
number of CA P members amo ng the readership this cou ld
become an article, or perhaps it' s something we should keep
off-line. Let me know what you thin k.

As always yo ur quest ions are a valuable source of inspiration
for this column. 73, Ken t, WA5V JB

more informat ion . see <http://www.
hamvention.org>. CQ Com munica tions will
have a boot h in the are na. and N6CL is sched
uled to be one of the speakers for the VHF
forums .

Calls for Papers
Calls for papers are issued in advance of

forthcomi ng co nfere nces either for present ers
to be speakers. or for papers to be publi shed
in the conferences' Proceedings, or both . For
mo re informatio n, quest ions about for mat.
media . hardcopy. ema il. etc.. co ntac t the per
son listed with the announce me nt. The fol
lowing orga nization or co nference organizer
has announced a ca ll for papers for its forth
co ming co nference:

Southeast VHF Society (see co nference
dates anno unceme nt above): The dead line for
the submission of papers and presentations is
March 3, 2006. All submissions should be in
Microsoft Word (.doc) or alternative ly Adobe
Acrobat (.pdf) tiles . Pages are 81/2by I I inch
es with a I-inch margin on the bottom and 3/4_
inch margin on the other three sides . All text,
draw ings. photos. etc.. must be black and white
only (no co lor) . Please indica te when you sub
mit your paper or prese ntation if you plan to
attend the conference and prese nt there or if you
are submitting ju st for publ ication. Papers and
presen tations will be published in bound pro
ceedi ngs by the ARRL. Se nd a ll questions.
comments. and submissions to the tec hnical
program chair , Jim Worsham, W4K XY at
<w4kxy @bellsouth.net>.

Central States VHF Society Conference:

www.cq-vhf.com

The Central States VH F Society is so liciting
paper s, presentation s. and poster/tabl e-top
displays for the 40th Annua l CSVHFS Con
fere nce to be held in Bloom ington , Minnesota
(across fro m the Mall of America) on July 27
292006. Papers. present ations. and posters on
a ll aspec ts of weak-s igna l VHF and above
amateur rad io are requ ested .

Deadline for sub miss ions : For the
Proceedings-May 1. 2006; for present ation s
at the co nfere nce and for notifying then yo u
wi ll have a poster to be displayed at the co n
fe rence-July 3. 2006. (Bri ng yo ur poster
with yo u on the 27 th of Jul y.)

Furthe r Inform ati on is ava ilable at the
CSV HFS we bsite: <http ://www.csv hfs.org>.
Also ava ilable are the fo llowi ng: 'The 2006
Co nference." and "Guidance for Proceedin gs
Authors ." "G uida nce for Present ers." and
"G uidance for Tabl e-top/Poster Displ ays."

Co ntacts: Technica l Program Chairma n:
Jon Platt . W0ZQ . e-mail <WOZQ @ao l.
co m>; Proceed ings Chai rma n: Donn Baker.
WA2VOIl0 , e-mail: <Proceedings.WA2VOI
@OurTownUSA.net>.

EME Conference 2006: Th e EME
Co nference 2006 will be held in Wuerzbu rg,
Ge rma ny August 25-27. Interested authors
are invited to present a paper(s) for the con
ference . Electronic submiss ions in Word97.
Word2000 . AcrobatS (PDF). or text form at
will be acce pted by e-mail or C D. Please ask
if you are using another for mat. If you are
interested in writi ng and/or present ing a
paper, send an e-ma il to Rain er Allraun,
DF6NA. at: <df6na@ df6na.de>. Please co n-

tact him as soo n as poss ible with an abstract
or eve n a ge neral idea . This wi ll hel p the co n
ference team with its planning activities. For
more inform at ion about the EME Conference
2006 see: <http://www.eme2006.com> .

Meteor Showers
T he ti -Centaurids meteor shower is

expected to peak on February 8 at 0500 UTe.
The y-Normids shower is expected to peak on
March 13. and agai n on March 17. Other
February and March minor showers incl ude
the followi ng and their possible radio peaks:
Caprico rnids/Sagittarids, February I at 1400
UTe: and X-Capricomids, Feb ruary 13 at
1500 UTe.

The Lvrids meteor shower wi ll be active
during April 19- 25. It is predicted to peak
aro und 1630 UTC on22 April. T his is a north
south shower, prod uci ng at its peak aro und
10-1 5 meteors per hour, with the poss ibi lity
of upwards of 90 per hour.

A minor shower and its pred icted peak is
pi-Pupp ids (peak around 2 130 UTC on Apr il
23) . Other April and May minor showers
inclu de the fo llowi ng and thei r poss ible radio
peaks: Apri l Piscids. Apri l 20 at 1500 UTe:
8-Piscids. April 24 at 1500 UTe: u-Aquarids.
May 6 at 0600 UTe; e-Arietids, May 9 at 1300
UTe: May Arietids, May 16 at 1400 UTe:
and o-Cet ids. May 20 at 1300 UTe.

For more information on the above mete
or-shower predictions see To mas Hood.
NW7US 's VH F Propagation co lumn on page
58 . Also vis it the Intern ational Meteor Orga n
izat ion ' s webs ite: <http://www.imo.net>.
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By Chuck Hought on,* WB6 1GP

MICROVVAVt
Above and Beyond, 1296 MHz and Up

Troubleshoot ing a 10-GHz Converter
with a Homemade Noise Generator

co nnections and found the negative tes t
lead of my YOM had a loose ba nana plug.
I fixed the plug. I next used a 100-watt
5.6-ohm resistor to load the supply.
Tes ting with the resistor as a load veri
fied that regulatio n wo uld pull about 5
amps. The power-supply reg ulation was
still putting out 28 volts with the test load.
The power-supply troubl e proved to be a
defective test lead on the YO M. I then put
the cover back on the power supply and
retu rned it to the shelf.

Getti ng to the 10-GH z co nve rter and
TWT amplifie r, I pulled inside the wea th
erproof case and microwave co nverter
fro m the back yard for the 10-GH z sta
tion . T he weathe rproof case is an old
BC221 frequency mete r case that has suf
ficient space to house my converter and
IO-watt TWT amplifier. The rig is con
structed usin g a Frequency Wes t brick
local-osc illator microwave miniatu re
mixer, tra nsceiver relay switching with
four SMA coaxial SPO T relays for IF, an

Photo A. Close-up ofthe surplus PC board and components as placed 011 the board.'

Noise Source Made From QC Mixer
K.Banke N6IZW 11 /30/00

the day, who knew what e lse. I will
describe the procedures I we nt through to
determin e what co uld be repaired.

At first, I was almos t ready to go out
and purchase a new Astro n 28-vo lt LS 25
amp power supply . My supply is a heavy
dut y ana log supply and is very hefty.
There are no meters or other panel con
trols and it is quit e o ld, but it had worked
for a long time. Ultimately, I dec ided to
kee p it and started troubl e-shootin g. With
the AC line powered up, I chec ked for 28
vo lts DC. There was none. I checked the
AC line fuse and it was okay.

I pull ed the 35- pound supply fro m the
shelf and put it on the workbench. I we nt
throu gh basic trouble-shooting pro ce
dures to verify the AC into the trans
former. It measured 30 volts on the power
supply to the filter caps throu gh the rec
tifier stack. All was okay so far.

I then rechec ked the DC output at full
supply, and to my surprise there was 28
volts DC. I checked for any intermittent

<Member Sail Diego Micro lI'ave Gro up, 6345
Badger Lake Avellue, Sail Diego, CA 92 / /9
e-mail: <clhoughtii pacbell.net»

M
y last co lumn, in the fall 2005
issue of CQ VHF, covered the
re lay sw itching (transceive r)

circuit I used for cont rollin g the switch
ing of my microwa ve co nverters. Wh o
could have known that I would be trou 
ble-shootin g the sw itching circuits and
the entire 10-GH z co nve rter sys tem?
Wh at happ ened fo llows, alon g with a
descripti on of a simple, homebrew noise
head I used to trouble-shoot in my 10
GH z co nverter system. I will also cover
how yo u can put together a noise head as
part of your microw ave test equipment.

Trouble rai sed its head whil e I was
c lea ning the sho p she lf of my shac k,
where my 28-volt, 25-amp Astro n power
supply for my microwave co nve rter's
TWT (traveling wave tube) amp is locat
ed. I had removed the cover of the power
supply while I was mak ing an adj ustment.
Nearby was a stac k ofboxed stuff that had
previously occupied the shelf. Shop
cle anup created the setting for disaster.
The IO-GHz rig was wor king j ust fine and
was tuned to our mic rowa ve gro up's 10
G Hz beacon on Mt. Miguel. Th e rig had
just been moved. I was makin g a quick
test of the beacon ' s signal qu alit y, co n
firming sys tem ope ration.

The next thing that happened changed
the schedule for the day. I had to so lve
the prob lem in the entire IO-GH z sys tem,
from the power supply to the dish anten
na feed. A metal pin rolled off the top of
the pi le of boxes where it had been
perched and fell into the 28-vo lt power
supply, shor ting out the supply. Needless
to say, I shut down the power supply and
rem oved the pin ASA P!

I turned on the power supply, and yo u
guessed it. . .. It appeared to have blown
and the co nverter was dead. Th at started
my day. A shor t beacon check ultim ate
ly becam e a full day of troubl e-shootin g
a power supply, and at that point ea rly in
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5dB ENR Output

P.O. Box 1084, Dept. V
Concord, MA 01742 USA

Phone 978-263-2 145
Fax 978-263-7008

spectrum@spectrum-intI.com

o cilQ:l)Jg
Send All Correspondence To:

CQ Communications,
25 Newbridge Road
Hicksville, NY 11801

Or Call 516-681-2922
FAX 516-681-2926

Se nd $6.50 Pe r Issue (Check, Money
Orde r, Mastercard, VISA, & AM EX.)

SPECTRUM INTERNATIONAL, INC.

•

SATELLITE SYSTEMS
For OSCAR

VHF & UHF Filters
• Filters for 137 MHz th rou gh 2500 MHz
• Band Filters & ATV C hanne l filt ers
• Attenuate "out-of-band" inte rfe ren ce
• Define your Vestigial AT V Sideband
• 2M Low Pa ss filter for OSCAR mode-J (v/u)

Call, write or e-mail for details

•
"" Shipping FOB Concord MA f"VJSX

. - Prices Subject To Change Without Notice ~

Automate Doppler Tuning & A nte nna S teering

Uni-Trac 2003 Multi-Trac 2001
• Automatically tunes your rad ios, In REAL

TIME, to track the Doppler changes .
• Outputs stee ring data to yo ur ante nna

rotator to track a sa te llite across the sky.
• Includes cu stom Interface Cable to suit

your station equipment.
• Uses on e SERIAL port or a USB port.

For WEATHER
Track sun-shine , clouds and hurrican es.

TimeStep Weather Systems
• Measure land & water temp in IR images

• Standard APTIGOES "starter" syste ms
• 1.1 KM high Resolution syste ms for

NOAA HRPT and Fen g- Yun C HRPT

\

\

+12V Power In

Homebrew Noise Source ,{.
K. Banke N6IZW 12/05 /00 '

20 dB Attenuator

8 dB Attenuator

RF amplifier for the TWT driver and a receiving four-stage FET
pre-ampli fier,TWT output switching, and main antenna receive
transmit swi tching relay.

Powering up the converter, the first thing I checked was the
Frequency West LO (local osc illator) crys tal oscillator on its
voltage test point, remote to the brick oscillator. It should have
been about 1/2 volt DC TOK (tested OK). Next I checked for
lock between the crys tal and high-power oscillator internal to
the brick. Co nnection to the monitor lead from the brick should
have been 4 to 10 volts DC on the phase "zero" monitor lead .
Ideally, it should have been midrange, about 7 volts. I read
ju sted the cavity to obtain 7 volts DC, adjusting the cavity slight
ly on the high-power internal oscillator. It tested OK. Now that
left a two-stage RF amp used in both receive and transmit , a
four-stage LNA pre-amp for receive, relay switching, and about
15 miniature 141 hard copper microwave low-loss coaxial
cable connections.

Also, where I feared to tread is on all the low-voltage power
supplies for all the pre-amp s and other circuitry. They are the
+ I0 VDC, - 5 VDC bias supply, an isolated 28- to I2-volt pos
itive ground supply, and a 12-volt negative volt supply that had
to be used-as the TWT is a positive grounded system, as is
the main LO, a brick oscillator operating with - 19 volts at 1/2
amp with the crystal heater.

What' s the best choice of test equipment you can use to find
the trouble? I usually prefer a signal generator on the frequen
cy of the device being tested. That can be troubling, as it could
requ ire several generators to test the IF and RF circuitry. The
generators also require the test-frequency source to be very sta
ble. As with SSB bandwidth used on modern narrow-band con
verters , you have a window of 2 to 3 kHz to find your test sig-

Photo B. The complete picture of the circuit board and SMA
attenuators used for output load fo r the 5-dB ENR obtained on

the unit N61ZW constructed.
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Microwave Diode

12V _ 1.6k 50 Ohms k1
20 dB 3dB 5dB ENR

1--.- I--- Atten -N 'Atten orse output

1000 0.5
pF pF

~ ~

Figure I . Diagramfor the 5-dB ENR (est imated noise reduction) no ise source based 0 /1 surplus Qua lcomm 14.5- GH z mixer
board. (Courtesy Kerry Banke, N6 IZW)

Photo C. The complete surplus PC board bef ore it was cut to size for noi se-fi gu re
construction.

Unmodified QC 14.5 GHz Mixer Board
Used for Noise Generator

Cut Dimensions
0.4XO.67 Inches

This Area Cut With
Scissors

tested OK here now. I next applied noise
to the mixer RF inpu t (IF output SM A)
co nnec ted to the TS -700 2-me te r Ken
wood SSB rec ei ver. It wa s dead-no
noise. I checked the LO output from the
Frequency West bri ck osci llato r. Us ing a
Hewlett Packard power meter with a 10
dB pad sho uld g ive a measurem ent of at
least +10 dBm. If yo u ha ve a freq ue ncy
co unte r at lO G Hz, veri fy freque ncy of
the LO req uired for a IO-GHz and 144
M Hz IF sys tem.

Mine was okay . I changed out the 10
GHz mixer. Th is turn ed out well , as now
noise from the mixer input (RF port ) to the
sys tem's IF tran scei ver was wo rking . I
next moved the noise genera tor to the main
an tenna RF in/out conn ector and co n
firmed that the noise was goo d here, too,

watt or even I/Xwatt if you have one. Th ere
is nothin g fussy here, as the board supplied
for this project has two diodes. three of the
.S-pF chip capaci tors, and two brown
mini ature chip caps used for bypass on the
DC input. I measured the brown bypass
caps to be .00 I-J.l Fd chip cap s as on the
supplied min iature PC board.

Us ing the noise head. I connected the
head and a 20-d B SM A pad to the RF in
the 2- mete r multi mod e recei ver. I applied
negati ve ground and + 12 vo lts to the
no ise head. You sho uld hear white noise
increase when keyed with + 12 volts DC.
In my case, I appl ied the noise head to the
IF cable to a 2- me te r IF recei ver. and the
ge nerator was quite loud. I used an old
Ken wood TS700A 2- meter multimode
recei ver tran smitter equipped for SSB. It

nal. If yo u don' t have a very stable ge n
erator, a simp ler device ca n be used-a
simp le diode co nnected as a no ise ge ner
ator. If the diode ge nerator circuitry is
kep t very sma ll, it wi ll ha ve great noise
output in the high microwave reg ion. usu
ally j ust fine at 10 GHz.

Look at we b page <http://www.ha m
radio .corn/sbrns/sd/>. Look for tech
notes fro m the SO Microwave gro up for
de tai ls on bui lding yo ur ow n noise ge n
erator, specifically an articl e by Kerry
Ban ke, N6 IZW. Yes, a co mme rcia l noise
power supp ly and noise head co uld be
used , but they are preciou s devices and
sho uld be used ca refully . One erro r, such
as tra nsm itti ng into one, will destroy the
"good stuff," a calibra ted noise head.

This article will show how a surplus
diode that we had in the junk box, plu s a
few ex tra co mpo nents we had on hand,
inclu d ing the PC board, ca n be used to
co nstruct a noise head .

The reason for using a noise ge nera tor
is simple: It ge nerates noise that can be
received on an SS B sys tem from very low
frequency ( 10 to SO MHz) to 10 GH z, and
might eve n go higher depending on co n
struction. Th e noise-head diode operates
in the zener reverse-voltage region of the
microwave diode, limit ed in current to
about 1.5 maoWith the intern al 1.6K -ohm
series resistor powered with 12 volts DC,
you can turn on and off the + 12 volts to
pulse the noise head on and off. If yo u have
a 28-vo lt noise figure meter , insert a 22 K
ohm resistor in se ries with the 1.6K- ohm
resistor to limit curre nt to 1.3 to 1.6 ma of
current. You will have to tin ker with the
exact value of the resis tor value to obtain
maximum noise at 10 GH z, or the fre
qu ency yo u are interested in.

The SO-ohm res istor should be a good
quality chip cera mic resistor , but the 1.6K
or 22-K-ohm res istor can be carbo n 1/4
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Photo D. The PC board readyfor construction of the noise-figure generator.

with the system back in serv ice . Don't ask
why the mixer blew and did not affect the
pre-a mplifiers, as they still worked okay .
I ju st lucked out with the mixer I had as a
spare in the j unk box. I refer to such
microwave mixers and associated parts as
piece of " unob tainium." When I find
myse lf at a swapmeet and locate such
items at barga in prices , I pick them up for
future use such as this. Always save such
parts for that rainy day. I j ust happ ened to
have a few spare mixers in the junk box
that were barga in purc hases at our local
swap meet.

Last but not least, I checked the output
on transmit and co nnected two eac h 2-watt
IO-GHz rated attenuators for additional40
dB loss. I turne d on the transmitt er and got
a reading on the power meter of slight neg
ative move ment, or meter vane, say - 0.2
dBm with 40 dB attenuation in series to
the meter. That confir med that the TWT
amp lifier output was slightly less tha n 10
watts on 10 GHz. I then shut down the
transmitter and TWT.

I next con nec ted the co mmerc ial noise
head to the RF inpu t to the co nve rter sys 
tem RF inp ut. With my noise head and
20-dB atte nuators in noise co nnec tion to
the co nverter, I saw the sys tem's S- meter
wiggle and heard the noise pulsing, ver
ifying to my sat isfaction that the entire
system was operating we ll. The fina l co n
firmation occurred when I attached the
co nverter to my back-yard desk and
co pied the beacon quit e we ll. It was 10
d B over S-9 using an old S-meter on the
Kenwood TS -700A . All thi s happened
after not fo llow ing the basic prem ise
" keep the junk under co ntrol. "

T he no ise head was co ns truc ted to
keep components tight, and was bu ilt on
a postage-stamp -size sec tion ofTello n®
PC board sc rap that prev ious ly housed a
14-GH z mixer. T he diod e and 0.5
microwave-rated chip ca p and the PC cir
cuit board we re recover ed from local
scrap and will be made available fro m
the author. The rema ining co mpo nents
are a quarter-watt resistor and two SMA
pads, which serve as micro wave-fre
quency-ra ted load for the noi se diode .
T he noise diode is back biased at 12
vo lts input for 1.6 rna current). A sma ll
metal box wi th two mini atu re SMA
coaxial co nnec tors and a fee d-through
cap for DC fee d finish the pa rts co unt for
the noise head .

This project is quit e simple. Th e pho
tos tell the story, and the co mponents to
co nstruct the no ise head are quite easy to
obtain. The most difficult thin g for me in

www.cq-vhf.com

Mixer Board After Cutting

the co nst ruc tio n was hold ing the minia
ture chip co mponents in one spo t to so l
der them in place . Try using a draft ing
variable-wi dth pen tip used as a va riable
width clamp to hold the miniature chip
ca pacitor and then tack-solder one end of
the co mpo nent in the exact place. Co m
ponent placem en t is not critica l, and the
only fault o f larger co nst ruc tio n tech 
niqu es is poor per form an ce at high er
microwa ve frequency . Yes, the noise is
not calibrated, but it will provid e yo u
with a very simple indication of go, no
go operatio n of yo ur microwave sys te m,
one which will fit in yo ur pocket , is sim
ple to co nstruc t, and is quite inex pens ive
to put togeth er.

I co uld not find the or iginal noise head
I had co nstructed, so I asse mb led <moth
er one to not only work at 12 volts DC,
but also at 28-volts DC for my bench AIL
1415 automatic noise-figure meter. Th e
unit I co nstructed ca me close to specs on
my commercia l head.

I would like to thank Kerry Bank e,
N6 IZW, for his design and the photos
used in thi s ar ticle . Agai n, for furthe r
detail s, look at the web page of the Sa n
Bern ardino Microwave Soc iety (S BMS)
at <http://www. ha m-radio.co m/sb ms/
sd/> . Look under tech ar ticles from the
SO Microw ave Group (top of the list) and
go to the noise ge nerator by N6IZW.

To faci litat e your bui lding the ge nera
tor. I am maki ng available PC board s with
two diodes on eac h board. They are $3 .00
eac h pos tpa id, or three board s for $7 .00
postpaid. I am trying to locate a supply
of .00 1-IlFd chip caps and 50-ohm resis-

tors for this project. If I can find them in
surplus, I wi ll include them in the kit.
Always try to keep cos t at a min imum.
Orders for kits with board go to: Chuck
Hought on , WB6IGP , 6345 Badger Lake
Ave ., Sa n Diego, CA 921 19.

We are your # 1 source for
50MHz to 10GHz componen ts,
kits and assemblies for all your
amateur and satellite projects .

Transverters and Down Converters ,
Linear power amplifiers, Low Noise

Preamps, coaxial components,
hybrid power modules, relays, GaAsFET,

PHEMT's & FET's, MMIC's, Mixers,
chip components, and other hard to

find items for small signal
and low noise applications.

We can interface our transverters
with most radios.

Please call, write or see
our web page

www.downeastmicrowave.com
for Catalog, detailed Product

descriptions and Interfacing Details,
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By Keit h Pugh,* W51U

SATtLLITtS
Artific ially Propagating Signals Through Space

An Update of the World of Satellites

S
ince the last column, SSETI has been launched alon g
with its fleet of CubeSats; the AMSAT Board of
Directors met in Pittsburgh, PA; the Project EAGLE

Team met in Pittsburgh, PA; SuitSat deployment is "s lipped"
until February 2006; and Expedition 12 is vel )' active on the
ISS. All of the popular "LEOs"-AO-5 1, AO-27 , AO-7, SO
50 , FO-29, GO-32, and YO-5 2-remain active. AO-51 carri es
on its multi -mode operation/experimentation, and YO-52 has
tested its Dutch Transponder success fully.

SSETI Express (XO-53)
The SSETI (Stude nt Space Exploration and Technology

Initiative) project has been discu ssed in some detail in recent
columns, so detail s will not be repeated here. After a series of
earlier launch schedule "s lips," at last press time the hardware
and launch team was in Russia securing the equipment and
goin g back home to wait after anoth er "s lip." Launch finall y
occurred on October 27, 2005 at 06:52 UTC on board a Kosmos
3M rocket launched from the Plesetsk Cosmodrome in central
Russia. It was designated XO-53 by AMSAT by request of the
SS ETI team and was assigned the NORAD ID 28894 .

Shortly after launch , SS ETI depl oyed three CubeSat pico
sate llites developed by uni versities. After laun ching the
Cub eSats, XO-53' s batteries stopped charging and the space
craft went silent. The control team is hopeful that recov ery will
be possibl e, but as of press time there has been "no joy ."

If/when XO -53 is reco vered, it will also functi on as an ama
teur radio tran spond er for the remainder of the mission . SSETI
can also downlink Earth images and dem onstrate technology
for the Europea n Student Earth Orbiter. Most of the education
al goals planned for SSET I have already been real ized by the
construction, launch , and initial operations, so the mission is
alread y a success.

The three CubeSats deployed by SSETI Express and their
status are:

• XI-V from Japan, University of Tokyo: Ali ve and well.
• UWE- l from Germany, University of Wlirzburg: Alive

and well.
• Ncubc-2 from Norway, Ando ya Rocket Range: After an ini

tial period of about two months without any confirmation of
deployment or operation, ev idence of probable dep loyment has
been discovered; however, there is still no evidence of operation.

AMSAT BoD Meeting 2005
The 2005 AMSAT Board of Directors Meeting and the 2005

AMSAT Annual Meetin g were held on October 6- 7 in

*3525 Winifred Drive. Fort Worth. TX 76 / 33
e-ntail: <w5ill@.I'wbell.net>
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Pitt sburgh , PA. Th e entire BoD , as fo llows, attended. In
cumbents re-elected are Rick Hambl y, W2GPS; Barry Baines,
WD4ASW ; and Gunther Meisse, W8GSM . New to the board
is Emily Clarke, W0EEC. First Alterna te is Bob McGwi er ,
N4HY, and Second Alternate is Lee McL amb, KU40 S.
Returnin g BoD members for their seco nd yea r are Tom Clark,
W3IWI ; Paul Shuch, N6TX; and Lou Mc Fad in, W5DID.
Offi cers were elected for the follow ing year. The only major
change was the repl acement of Stan Wood, WA4NFY, by Bob
McGwi er , N4HY , as Yice President of Engineering.

Complete minut es of the BoD meet ing wi ll appea r in the
AMSA T Journ al. Reports were given on all ope rational func
tions of AMS AT, with major emphas is on budget and plans for
the future. Fund raising for major projects such as EAG LE occ u
pied a major part of the time. Gunther Meisse outlined an orga
nized, professional fund-raising effo rt that prompted much dis
cussion, but ultim ately met with approval. Elements of this
effort are already in place. Educa tional outreac h was another
"hot topic," along with emphas is on the "o pen source" co nce pt
for current and future projects. The place for the 2006 AMSAT
Space Sympos ium was set for the San Francisco Bay area in
Octob er 2006.

The AMSAT Annual Meetin g was held on Friday eve ning,
October 7, 2005 , with those present meet ing in the hotel , and
for the first time those not present were invited to join the meet
ing via Echo Link . Thi s method of operation worked well and
probab ly will see much more use in the future. Total attenda nce
was approximately 30 in the hotel and another 30 from around
the world via Echo Link .

Project EAGLE Meeting
Two Project EAG LE satellites will fulfi ll a major par t of

AMSAT ' s vision of 24-hour coverage by high- alt itude satel
lites by 20 12. Th e Phase IIIE sate llite bei ng developed in
Germany will fulfill the first part of this visio n. On October 7- 9
the program shifted gea rs for a Project EAG LE Meetin g.
Additional team members arrived to support the meet ing
cha ired by Project Leader Jim Sanford, WB4GCS.

An ove rview of the EAGLE architec ture developed so far
was presented as a starting point fo r this meetin g. Fea tures of
this architecture are a softwa re-defined radio based transpon
der for traditi onal modes and the C-C Rider conce pt, introduced
by Tom Clark, W3IWI, for ex panded- mode coverage at C band .
These modes were discu ssed at length , and initia l steps were
taken to identi fy and docum ent the interfaces necessary to sup
port these modes. A paper was present ed on the structural
aspects of the satellite, and some new, very interesting conce pts
for power ge neration and co ntro l were presented . These activ-
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ities filled the time allotted on Friday and
Saturday, except for the social eve nt
Saturd ay eve ning at Jim Sanford ' s house.
Sunday morning was fill ed by discu s
sions of the RF requirements for the satel
lite and a very inspiration al discussion of
co ncepts for an EAGLE Gro und Station .

As an interested "o utsider" (not a mem 
ber of the team ), this was a very interest
ing and enco urag ing meetin g. The meet
ing was well run , and co ncepts were well
thought out and challenging, but practi
ca l. Signi ficant prog ress is being made on
all fronts. The design is being document
ed as it develops, and under the "o pen
source conce pt," it is being shared via the
AMSAT web page. The largest challenge
by far is fund raising, and this topic was
ampl y addressed at the AM SAT BoD
Meeting. AMSA T memb ers and the pub
lic will be hearing from fund raisers soo n.
Please support this worth y effort!

A follow- up meetin g on RF design was
held in New Jersey ove rthe Thanksgiving
holid ay wee kend. The list of attendees
reads like a "Who's Wh o" in amateur
rad io RF design . Assignm ent s were
made, lab space was defi ned, and the team
is "charging on."

SuitSat
Sui tSat wa s to be dep loyed in

December via an EVA (ex tra vehicular
acti vity); however , the schedule slipped
and depl oym ent is now scheduled for
February 2, 2006. It may already be his
tory by the time you read this, but it bears
mentioning again. Watch the AMSAT
News Ser vice and the AM SA T and
ARRL web pages for updates on bot h of
these items . Link s to complete articles
on SuitSat are available on the AMSAT
web page. An exce llent report on Su itSat
hardware was presented by Lou
McFadin and Steve Bibl e at the AMSAT
BoD meetin g. The SuitSat Proj ect will
be of grea t interest to schoo l kids (and
olde r kid s as well ). Get your equipme nt
ready and mak e contact with your local
schools, churches, sco ut groups , etc.,
and enjoy.

Expedition 12 Activity
on the ISS

The Expediti on 12 crew-made up of
Bill McArthur, KC5ACR, Commander ,
and Flight Enginee r Valery Tokarev
has been very active on the International

Space Station. School co ntac ts are now
being scheduled for two a week and ge n
eral operations have been greatly in
creased. The schoo l co ntac t back log is
now being reduced . Recentl y, the cross
band repeater has also been active. Thi s
crew will do assembly and deployment of
SuitSat. Finally, Bill has stated goals of
WAC (Worked All Counties), WAS
(Worked All States), and DXCC whi le on
this mission, and good progres s is being
made on all of these goa ls.

Summary
SSETI Express, along with its passen

gers, was launched and has been declared
a success in spite of diffi culties. AMSAT
BoD and Project EAGLE meetin gs de
fined the future of amat eur radio satel
lites. Get ready to fully take advantage of
SuitSat and help Bill , KC5ACR, work
WAC, WAS , and DXCC from the ISS.
Start planning now to attend the 2006
AMSAT Space Symp osium in the San
Francisco Bay area in 2006. Finally, sup
port Phase IIIE and Project EAGLE with
your available resources!

73, Keith , W5 1U

Tel. 1-800-FB AMSAT or 1-301-589-6062

®

AMSA7

For information on
becoming an AMSAT

member and supporting
ham radio in space,

visit the AMSAT
web site at

www.amasat.org

Join AMSAT
and be a part of the team that is
creating a new era in amateur
satellite commun ications.

Eagle is the next
generation
of High Earth
Orbit
satellites
from
AMSAT.

Computer Automation Technology Inc.
463 1 N. W. 3 1st A \'ellue. Suit e 142. Fort Lauderdale. Florida 33309

Phone: (954) 978-6 / 71 - Fax: (561) 488-2894

Options Include:
* IY" Rack MOil/II Encl osure: $49.00
* Computer lnterfa ce with WilldOl\'S ® Editor OIl CDROM: $49.00

ComputerAutomation Technology Inc.
CAT·250 Repeater Controller

CAT-250 Repeater Controller: $299.00
For detailed information including a complete manual. visit us at ww w.calallto.col1J

Features Include:
* Voice SYllthesi~er 1/)
* '/\ \'('111y Voice Messages
* Rea! Tillie Clock
* (20) Position Scheduler
* CIV Identi fier
* D7M F Audio MlllillX
* D7M F Pad 7,',H
* Remote Base Port
* Internet Firmware Upgrades
* Dua! DTM F Deco ders
* (40) User Ma cros
* (50) Eve nt Macrn«
* (42) Control Functions
* (4) Lo Xic 1Ill' IItS
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* CTCSS Enco de r Switch

Attention Repeater Operators!
The CA1'-250 is an affo rdable priced repeat er cantroller with TI voice synthesizer,
remot e bas e port , real time clock and scheduler.
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By Tomas Hood,* NW7US/AAA'lJWA

PROPAGATION
The Science of Pr-ed icting VHF-and-Above Radio Conditions

What's There To Do in the
World of VHF Propagation?

Figure I. This graph by IPS, Australia shows the two seasonal geo magnetic peaks
during the equinoctial periods (see text ). (Source: IPS, Aus tralia)

In the last edition of this column, we
took a look at dying sunspot Cycle 23
and how we're ex pec ting its end by

2007. With the approach of end of the
cycle, is there anythin g (propagationally
speaking) worth exploring on the VHF
and UHF bands?

Becau se of the nature of the Earth's
orbit around our sun, we have two sea
sons eac h year when any adverse space
weather has a greater influence on cau s
ing geo magnetic disturbances. The first
is known as the Spring Equinoctial
Season , and the seco nd is known as the
Autumnal Equinoctial Season (see figure
I). These are the two times during the
course of the Earth's orbit around the sun
when the Earth is in just the right position
to be most influenced by solar activity.

The Spring Equinoctial Season peaks
between March and April of each year. Is
it likely durin g this final yea r of the cur 
rent Cycle 23 that we will have signifi
ca nt geo mag netic disturbances to trigger
the sort of auro ral ac tivity known to bring
VHF activity?

The answer lies in exploring past so lar
cycles and know ing the nature of space
wea ther during the decline and end of a
sunspot cycle. Specifi cally, the answer is
tied to the ex istence of coronal holes. Last
quarter' s co lumn touched on the origin of
the solar wind and the role coronal holes
play in space weather.

One of the "a tmos pheric" layers around
the sun is a region known as the corona.
When a large area develops in the coro
na that is less dense than the surrounding
area, a "coronal hole" opens up. These
large-scale features are "o pen" magnetic
field regions that are so urces of high
speed strea ms of solar elec trons, protons,
and ions (plasma).

Let' s look at the relationship between
coro nal mater ial and magnetic fi eld s. The
corona is so hot that the gases in it lose

*P.O. Box 2/3 . Brinnon, WA 98320-02 /3
e-ntail: <cq-prop-mantie hfradio.org>
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some of their elec tro ns in the powerful
collisions between atoms. Thi s plasma is
a mixture of positi vely charged ions and
negati vely charged electrons. An exam
ple of plasma is neon light. Because plas
mas are electrically co nductive, they can
steer, or be stee red by, magneti c fields.
If the plasma streams out away from the
sun, through a coronal hole , it dra gs a
piece of the sun's magnetic field with it.
Th ese loops of magneti c force are
stretched and dragged into interplanetary
space by the inerti a of the expand ing plas
ma and the solar wind . When these mag
netic force s imp act the Earth, they are
either di vert ed by or combined wi th
Earth ' s magnetic field.

When the solar wind carri es the coro
nal plasma past the Earth, geomag netic
storms may be triggered . The majority of
geo magnetic disturbances are generated
by the enco unter with this passing plas
ma and magnetic-field flux. The ability to
disturb the Earth's magnetosphere is a
funct ion of the so lar wind speed, the
strength of its magnetic field , and the

presence of a strong southwa rd magnet
ic-field component. Strong southward
magnetic lines are most prevalent du ring
the two yea rly equinoxes.

The Earth's magnetosph ere is form ed
from two essential ingred ient s-the
Earth's magnetic field (which has much
the same form as that of a bar magnet and
is from pole-to-pol e) and the solar wind.
When the so lar-wind magnetic-fi eld lines
co mbine with the Earth's magnetic field,
the shape and intensity of th is shield
around the Earth are altered . The ionos
phere is affec ted by these changes, either
by an incre ase of ioni zation , or a decrease
or eve n a depletion of ioni zat ion. Depres
sions in ionospheric density cause major
communications probl em s, because radio
frequ encies that previou sly had been
refracting off the ionosph ere now punch
throu gh . The MUF (max imum usable fre
quen cy) can be decreased by a factor of
two during an ionospheric storm event
Storm effec ts are more pronounced at
high latitudes. When solar-w ind magnet
ic-fl ux lines are oriented in a southerly

Visit Our Web Site



di recti on , au rora is possibl e. Propagation
off aurora is an exciting ac tivity.

What is the Aurora?
Aurora is a direct result of so lar plasma

interactin g with gas ses in the upper atmos
phere. It is co mmon to see aurora durin g
act ive to severe geo mag netic storms. Th e
magnetosphere is filled with electrons and
prot ons that normally are trapped by line s
of magnetic force that prev ent them from
esc aping to space or descending to the
planet below. The influ ence of so lar wind
that has been enhanced by co ronal holes
ca n cause some of those trapped particl es
to break loose, causing them to rain down
on the atmos phere. Gasses in the atmos
phere star t to glow under the impac t of
these particles.

Different gasses give out various co l
ors. Think of a neon sign and how the
pla sma insid e the g lass tube, whe n ex cit
ed, glows with a bright co lor. Th ese pre
c ipita ting parti cles mostl y fo llo w the
magnetic-field lines that run from Earth's
magnetic poles and are conce ntrated in
c irc ular region s around the magn etic
poles called "auro ral ov als." Th ese band s
ex pa nd away from the poles during mag
netic sto rms. Th e stronge r the storm, the
grea ter these ovals will expand. Some
tim es they gro w so large that people at
middle lat itud es, such as in Californ ia,
ca n see these "Northern Lights."

ln the ea rly 1970s sc ientists recogni zed
a co nnec tion between the co mponent o f
the [M F (interplanetary magneti c field )
that lies a long Ea rth's magn etic ax is
(known as " 8 sub z" 18z]) and Earth ' s
chang ing seasons: Th e average size of 8 z
is grea tes t eac h year in early spring and
autumn. So wh y do these storms increase
in strength and number during spring and
autumn?

As the sun rotates (one full rot ation
occ urs about every 27 days), the plasma
spewing out from the sun form s into a spi
ral shape known as the "Parker Spi ral"
(named afte r the sc ientist who first
desc ribed it). Th is solar wind ca rries with
it an interpl anetary magnetic field , which
eve r expands away from the sun in this spi
ral. Think of one of those rotating lawn
sprinklers withjets of water shoo ting awa y
from the center; you ca n see a bending or
cur ving of the water lines. As the Earth
move s around the sun, these spira ling solar
winds swee p into Earth ' s magnetosphere.
How the magnet ic field lines (lMF) in the
so lar wind interact with the magnetic-field
lines of the magnetosphere is the key to
geomag netic storms and aurora.

www.cq-vhf.com

At the magnetopause, the part o f our
planet' s magnetosphere that fends off the
so lar wind, Earth's magneti c field points
north . [I' the [MF tilt s so uth (i.e., B,
becom es large and negati ve), it can par
tially ca nce l Earth ' s magn eti c field at the
point ofcontact. Thi s cau ses the two mag
netic field s (Earth 's and the [MF) to link
(think of how two magn ets link with one
magnet' s so uth pole co nnec ting with the
other's north pole), creatin g a magn et ic
field line from Earth directly into the so lar
wind . A south-po inting 8 z ope ns a win
dow, throu gh whi ch plasm a from the
so lar wind and CME (coronal mass ejec
tion ) can reach Earth's inner magn etos
phere, bombarding the gasses of the up
per atm osph ere.

Ea rth's magn etic dip ole ax is is most
closely aligned with the Park er spiral in
April and October. As a result, so uthwa rd
(and northward ) exc urs ions of 8 z are
greatest then. This is why auro ra is most
likely and stro ngest during the equinoc
tial months. Wh en yo u see the so lar-wind
speed increase to over 500 kilometers per
seco nd, and the B, remains mostly neg
ative (the [M F is oriented mostly south
ward) , ex pec t an increase in geo magnet
ic activity, as revealed by the planetary
K-index (Kp).

Durin g this last yea r of Cy cle 23, the
spring equinocti al season will likely be
mostly qui et , wi th few geo mag netic
stor ms. [I' we do ex perience moderate to
stor m-leve l acti vity due to rec urring coro
nal holes, look for aurora-mode propaga
tion when the Kp rises above 4, and look
for visual aurora afte r dark when the Kp
rises above 5. Th e higher the Kp, the more
likely yo u may see the visual light s. How
ever, you don 't have to see them to hear
their influ ence on propagation. Listen for
stations from over the poles that sound
raspy or flutt ery. Look for VH F OX.
Sometimes it will enhance a path at ce r
tain frequencies, whil e other time s it will
degrade the signals. Som etimes signa ls
will fade quickly, and then co me back with
great stre ngth. Th e reason for th is is that
the radio signal is bein g refracted off the
more highl y ioni zed areas that are lit up.
These ioni zed areas ebb and flow, so the
ability to refract changes, and sometimes
quickly. I' ve obse rved the effec t of auro
ra and associated geo mag netic storminess
even on lower HF frequ enc ies.

Radio Aurora
[fthere are enough so lar parti cles flow

ing down the Earth's magn eti c-field lines
and collid ing with atmosphe ric ato ms

and molecul es, ioni zati on occurs. T his
ion izat ion may be suffic ien t e no ug h to
refl ect VH F and lower UHF radio waves,
ge nerally between 25 and 500 MH z. Th is
usually occ urs in co njunction wit h vis u
al auro ra, but the mech ani sm is a bit d if
ferent , and it is possible to have one (v isu
al or radi o) wit ho ut the other.

Usi ng radio aurora, the chances ofco n
tacting sta tio ns over greater d ista nces
than wo uld ordinarily be possible on the
VHF frequen cies is increased . Lik e its
visua l co unterpart, rad io aurora is very
unpred ictabl e . The thr ill of the chase
draw s many VHF weak-signal DXers to
working auroral OX.

VHF au roral echoes, or reflec tio ns, are
most effect ive when the angle of inci
de nce of the signa l fro m the transmitter,
with the geomag netic field line, eq uals
the ang le of refl ect ion fro m the fie ld line
to the recei ver. Radi o aurora is observed
almos t exclus ive ly in a sec tor ce nte red on
magn etic north . Th e stre ngth of sig na ls
refl ected fro m the aurora is depende nt on
the wave length whe n equivalent power
le vel s are e mployed. Six- me ter refl ec
tion s ca n be ex pec ted to be much stro nger
tha n 2-meter retlectio ns for the same
tran sm itter out put power. The polariza
tion of the refl ected signa ls is nearl y the
same as that o f the tra ns mitted signa l.

The K-index is a good indi cator of the
ex pa nsion of the aurora l oval, and the
possibl e inten sity of the auro ra. Wh en the
K-index is higher than 5, most operators
in the northern states and in Canada can
ex pec t favorable auro ra co nd itions . [fthe
K-index reac hes 8 or 9, it is highl y pos
sible for radio aurora to be wo rked by sta
tions as far so uth as Ca lifo rn ia and
Florida. You r magn eti c latitude ca n be
found usin g the map at <http://www.sec.
noaa.gov/Auro ra/g lobeNW.htm l> .

It is possible even dur ing this last year
of the cycle, because corona l holes con
tinu e to occur, that so me life is left for
seasona l exotic V HF ac tiv ity via the
aurora. It is not likely that we wi ll see
major geomagne tic stor ms during the
ye arly spri ng aurora season. However ,
with even moderate geomagnetic activi
ty triggered by recurring coronal holes,
we could be in for a surpr ise ot two if
auro ra l ac tivi ty occ urs .

Meteors
Wh ile there are no major meteor show

ers during February and Ma rch, Apri l has
one major shower, the Lynds , which wi ll
peak on Apri l 22 at 1630 UTe. Whil e this
sho we r peaks at about 18 meteors per
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Great books from CQ!

hour, or abo ut one every five minutes on
average, radio bur sts occ ur more often.
Thi s yea r we might see the meteor rate
reach as high as 90 per hour.

Th e debri s expelled by co met Thatcher
as it moves through its orbit causes the
Lyrids. It is a long-period co met that vis
its the inner so lar sys tem eve ry 415 yea rs
or so . Despit e this long period , there is
ac tivity every year at this time, so it is the
orized that the comet must have been vis
iting the so lar sys tem for quite a lon g
time. Ove r thi s long period , the debri s left
with eac h pass into the inner so lar sys tem
has bee n pretty eve nly distributed along
the path of its orbit.

This material isn 't quite evenly di s
tributed , how ever , as there have been
so me yea rs with outbursts of higher than
usual meteor activi ty . Th e most recent of
these outbursts occ urred in 1982, with
others occ urring in 1803, 1922, and 1945.
These outburs ts are unpredi ctable and
one co uld eve n occ ur this year. Th e best

Heathkit - A Guide to the Amateur
Radio Products
by Chuck Penson, WA7ZZE

This greatly expanded 2nd
Edition is a must for co llectors
and Ham history buffs, but is a
terrific trip down memory lane
for any Ham who was there or
wishes he had been .Pick up
this 328 page volume and you won 't be able to
put it down!

Order No. HEATHKIT $29.95

time to work thi s shower should be from
midni ght to ea rly morning.

The Solar Cycle Pulse
The observed sunspot numbers from

September throu gh November 2005 are
22 . 1, 8.5, and 18.0. Th e smoo thed
sunspot counts for March through May
2005 are 33 .6,3 1.7, and 29 .0.

Th e monthl y 10.7-cm (pre liminary)
numbers from Sept ember through No
vember 2005 are 90.8, 76.7, and 86.3. The
smoo thed I0.7-cm radi o flux numbers for
March through May 2005 are 97.2, 95.5,
and 93.2 .

Th e smoothed monthl y sunspot num 
bel's foreca st for Februa ry through April
2006 are 1104, 9.5, and 8.8, wh ile the
smoothed monthly 10.7 cm is predicted
to be 75 .5, 73.8, and 72.7 for the same
period. Gi ve or take about 15 point s for
all predi ctions.

The smoothed planetary A-index (Ap)
numbers from March through Ma y 2005

The Short Vertical Antenna
and Ground Radial
by Jerry Sevick, W2FMI

This small but sol id guide
walks you through the
design and installation of
inexpe nsive , yet effecti ve
sho rt HF vertical anten
nas . With antenna restric 
tions becoming a real problem, this
book could keep you on the air!

Order No. SVERT $10

are 15.3, 15.7, and I4 .8. Th is isjust about
the sa me number as the year before . Th e
monthly readi ngs fro m Se ptember
through November 2005 are 2 1, 7, and 8.
These are significa ntly more quiet tha n
last yea r.

(No te that these are preliminary figures.
Solar scientists make minor adjustments
after publishing, by careful review).

Space Weather Week
Eve ry year the Nati on al Oceani c &

Atm osph eric Administratio n (NOAA),
the Air Force Resea rch Laboratory, the
NSF Division of Atmos pheric Sc ience ,
and the NASA Earth-S un System Divi
sion co-sponsor the Space Env ironmen t
Cent er Space Weath er Week <http://
www .sec.n oa a.gov/sww/index .htm l> .
Thi s year it will be held fro m April 25-28
at the Boulder , Co lora do Mill ennium
Hotel. The topics are always pretty hot!
Th e 2005 co nfere nce included top ics
such as "S pace Weather Cy cles and their
Impa ct ," 'T he Ionosphere and its Imp act
on Co mmunicatio ns and Navigati on, "
"SEC and Space Weath er Products,"
"The Year in Review- Space Weath er
Storms of 2004 and ea rly 200 5," "So lar
Wind Forecastin g," and many more. Thi s
yea r promi ses more of the same cutting
edge reporting on current research , dis
coveries, mod eling, and perhaps even
det ail s on Cy cle 23's ending and high
light s. The regis tra tion fee is not too high,
so if yo u are in the area, yo u might want
to chec k it out. I am not ye t sure if I will
be abl e to attend, although 1hope to. If I
do , I'll report on the highl ight s next time.

Feedback, Comments,
Observations Solicited!

MIL SPEC Radio Gear
KOREAN WAR TO PRESENT DAY by MARK FRANCIS, KI0PF

Detai led write-ups for many familiar sets : PRC-25/-77 , RT-68,
PRC-1099, GRC -106 , GRR -5, R-392 and more .
Over 230 pages of operation, modification, and maintenance tips and
info,including 200+ illustrations.
Ancillary equipment, useful hints and mods , how to find surp lus, and

much, much more! Order No.MILSPEC $27.95
L-----

Shipp ing and Handling: US and Possessions - Add $5.00 for the first book, $2.50 for the second, and
$1 for each additional book. FREE SHIPPING ON ORDERSOVER$75.00 (merchandise only). Foreign
- Calculated by order weight and destinationand added to your credit card charge.

CQ Communications, Inc.
25 Newbridge Rd., Hicksville, NY 11801

516-681-2922; Fax 516-681-2926
Order Toll-Free 800-853-9797

Visit Our Web Site www.cq-amateur-radio.com
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I am look ing forward to hearing fro m
you about yo ur observations of VHF and
UHF propagati on. Please send yo ur re
port s to me via e- mail, or drop me a let
ter about yo ur VHF/U HF ex periences
(sporadic-E, meteor sca tter?). I'll create
summaries and share them with the read 
ership. 1 look forwa rd to hearing from
you. You are welcom e to also share your
reports at my public forums at <http://
hfradi o.org/ forum s/>. Up-to-da te prop a
gation inform ation is found at my prop 
aga tion ce nter, at <http://prop.hfrad io.
orgl> and via ce ll phone at <http://wap.
hfradi o.org/>.

Until the next issue, happy weak- sig
nal DXing.

73, Tom as. NW7US

Visit Our Web Si te
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"Sherlock" in the XP Age

The author first introduced his system of capturing the turn-on and
turn-off characteristics of a transmitter in the September 1996 issue of
CQ VHF Now, nine years later, operating systems have changed
considerably. As a result WA9BVS has developed a new system for
detecting these characteristics.

By Malcolm C. Mallette, * WA9BVS

Figure I. The Virtins Oscilloscope display showing 10 seconds ofreception. The first
three seconds are noise , fo llowed by a few seconds ofa received transmission, then

noise again . (All screen shots courtesy of WA9BVS)

_ B )r

on and turn-off characteristics of a trans
mitter. Modern 2-meter and 440-MHz
rigs have hundreds of channels available,
wi th a microprocessor-controlled PLL
(phase- locked loop) determining the
transmit freq uency. When the mic button
is pressed, during the first two-tenths of
a second the transmitter moves in a pat
tern around the operating freq uency, as
the phase locked loop locks up. That is
what is meant by the turn-on character
istic of a transmitter. Similar movements
in frequency when the transmitter is
turned off are referred to as the turn-off
characteristic.

For over 20 years hams have used the
turn-on characteristic to help identify a

• File 5et!0} Imt fument. wndow ~
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The 1996 "Sherlock" System
and Transmitter "Turn-On"
and "Turn-Off" Fingerprints

There is a different approach to find
ing the identity of a jammer. In the
Sep tember 1996 iss ue of CQ VHF the
author presented "S herlock," a hardware
software sys tem that capture d the turn-

tion-finding team is after him or any other
means is being used to locate him .

DFing is one way to find the jammer.
It is more difficult than DFing a stuck
transmitter, as the jammer usually does
not transmit all the time. The jammer may
eve n be in a movi ng car.

*7272 N. Pennsylvania St., Indianapolis, IN
46240
e-mail: <mallettemtiscomcast.net >

Unintentional Jamming
of a Repeater Input

A common problem is a transmitter
unintentionally being left on. A micro
phone is stuffed down between the seats
in a car and the microphone button is
pushed in. An HT has an electronic fail
ure that results in a signal being trans
mitted on the repeater input. Those prob
lems generally are solved by direction
finding, which is simple if the offending
transmitter on the repeater input stays on
for long periods.

Intentional Jamming
Another problem is more difficu lt.

That is the intentional jammer who ker
chunks the repeater con tinually, uses
obscene language, or otherwise interferes
with the operation of the repeater, all
without identifying. Jammers make life
miserable with their unidentified, some
times obscene, transmissions.

The easiest way to stop a jammer is to
ignore him . Do not mention or threaten
a jammer on the air. He wants to hear
how much you hate him. Keep your
mouth shut. Do not mention that a direc-

Amateur radio repeaters are ina new
age . The internet has made it pos
sible to link repea ters across the

world. Ever smaller HTs appear with
more features than you can learn to use.

From coordinating the choice of a
restaurant for a group of hams' Friday
lunch to the disaster operations of the Red
Cross, VHF and UHF repeaters are very
important. They must not be shut dow n
by jammers.
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Figure 2. The Virtins Oscilloscope displays the "turn Oil " signal infigure f .

particul ar transmitter. In the old days of
tube rad ios on 6- meter FM, Paul Bohrer,
W9D UU, and others wo uld look at a
scope across the discr iminator output to
catc h a glimpse of the turn-o n of an
unid en tified transmi ssion.

In 1996 the "S herloc k" sys tem used a
hom ebrew audio amp, foll owed by an
A/ D to co nve rt the movem ent in fre
quency into a digital representation . Th e
software then converted the digital data
into a graph. By co mparing the graphed
turn -on of an unkn own transmitter to the
turn- on of a transmitter that was identi 
fied, it was possible to determine if the
two tran smi ssions came from the same
tran smitter. Modern rigs that are intend
ed to be used for digital modes may have
faster turn -on and therefore less of a "fin 
ge rprint," but having the information as
to a jammer's turn- on and turn -off char
acter istics is still helpful , eve n if only to
excl ude suspec ts. The turn -off character
istics should not be ignored , as two tran s
mitters having virtually identi cal turn- on
charac ter istics may have far d ifferent
turn -off characteris tics .

The She rlock system software ran
under DOS, not Windows®. Th e hard 
ware required time to build. It is time for
a new tran smitter fingerprint sys tem.

The Modern "Sherlock"
Transmitter Fingerprint System

T he discriminator, ratio detector, or
other de tector of an FM recei ver co nve rts
the frequency exc ursions of a tran smitter
turning on or off into electrical waves.

Windows® co mputers hav e so und
ca rds with standardized co mputer inter 
faces . Th at makes it possible to create
software that will run on any XP com
puter and use the so undca rd to change
analog e lectr ical wa ves to digital dat a. To
ca pture a transmitter' s turn -on and turn 
off fingerprints, the softwa re must cap
ture the frequ en cy movem ent s of the
transmitter in the two-tenths of a second
when it turns on or off.

Virtins Oscilloscope Software
Writin g co mplica ted software is not

necessary if there is co mmerc ial software
that will do the job. A digit al-storage
osc illoscope is designed to display elec
trical waveforms as a graph and save the
info rmation. There are various softwa re
osc illoscopes that work with co mputer
so und cards. As the frequency movement
that makes up the turn -on characteristics
is a low-frequency audio wave , a so ft-
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ware osci lloscope that stores the data is
ju st what is needed .

The old "Sherlock" sys tem ran until an
operator heard a jammer. The operator
"hit any key" and the program stopped,
displaying a graph of the turn -on . It was
impossibl e to find a so ftware oscill o
sco pe having that exact feature. However
Virtins, a software company, has an osc il
loscope pro gram available at <http://
virtins.com> for only $25 (as this article
is bein g writte n). There is a free-trial peri 
od. The program takes in data for a peri 
od of time that is determined by the oper
ator. Th en the data is present ed on the
sc reen as an osc illoscope graph.

Using the Virtins sys tem, the operator
can se lect the sett ings of the pro gram,
star t the program running, and wait for a
jammer. When the jammer starts tran s
mitting, the opera tor can wait until the
turn -on is captured, turn the data intak e
off, and sa ve the turn-on .

How the New
"Sherlock" System Works

With the so und card "line" or "micro
phone" input co nnected to the output of
the dete ctor of the FM recei ver to be used
(how to do that will be explained below
in detail ), and no signal being received by
the rece ive r, the Virtins Oscilloscope
program will show noise. When the oper
ator hears a transmitter he wa nts to fin
ge rprint, he wa its until the transmi ssion

shows up in the data. Fig ure 1 shows 10
seconds of recept ion , with typical noise
for the first 3 seconds, foll owed by a few
seconds of a received tran smi ssion, then
noise aga in.

The operator stops the data input when
he sees the turn on (and in this case also
the turn off) appea r on the scree n. Th e
operator then uses the "T ime multiplier"
function on the program ' s cont rol panel
at the bottom of the screen to spread out
the graph 20 times. He then uses the "slid
er" at the bottom of the scree n to scan
throu gh the data until he sees the " turn
on" show n in figure 2. Th e turn -off is
figure 3.

The data can be save d as a wave file.
Th e save d data is audi o, whi ch can be
played back with the Willdo\Vs® Media
Player. The opera tor can open the .wav
file with the Virtins Oscilloscope program
and see the graph of the turn -on again . The
operator can open more than one copy of
the program to compa re two graphs.

Connecting Things
Download the osc illoscope pro gram

from Virtins. Currently there is a free trial
period . You can try any osc illoscope pro
gram. When the program is installed , run
it and look at the oscill oscope sc reen with
audi o from any source. Wh en in doubt ,
read the help file and other instructio ns.

You have to use a FM receiver. If yo u
want to identi fy a transmitter that is an

Visit OUf Web Si te



Figure 3. The oscillosco pe display of the " fum off" signal in fig ure I.

Operating the System
Run the Virtins osci lloscope software.

At the top of the screen there are vario us
options. For 'Trigger" select "None: ' For
"Sample" you can use the default rate if
you have a new, fast co mputer. such as a
3-Gig Pentium 4. You may have to change
the "Sample" rate to 8000 or 4000 if you
have a slowe r computer to avoid exces
sive time while the dat a is being co mput
ed and no data is being taken in. Choose
"A" or "B " as the channel input . depend 
ing on how you wired the sound-ca rd plug.

At the bottom of the screen, "T' for time
should be set to 10 seconds. With that set
ting the co mputer will take in data for

screen should not vary, as you are sa m
pling the audio before the audio-amplifi
er and vo lume-contro l stages. If the
amplitude on the screen does vary. yo u
are not co nnec ted to the detect or output.

Wh en you find the detector output, di s
co nnect the cable from the sound ca rd,
turn off the recei ver . and rem ove capac 
itor lead that is attached to the cable .
Being ca reful when so lde ring. so lder one
lead of the . 1-mFd ca pac itor to the co m
ponent lead or printed c ircuit trace where
you found the audio noise fro m the detec
tor. Solder the other lead of the capacitor
to any type of conn ect or yo u prefer that
you can mount on the receiv er case . An
RCA aud io connector is fine . Be ce rtain
that the outside part of the connector is
grou nded and the inside part is co nnec t
ed to the capac itor lead. Install the appro
priate plug. such as RCA . on the end of
the shielded cable.

Put the ca binet back on, plug the cabl e
into the sound card and the other end into
the new co nnec tor on the receiver (or the
high- speed data output), and chec k thin gs
out. When the rece iver is turn ed on. audio
should appear on the osc illoscope screen.data. If there is, try that source. If not. so l

der one lead of a . 1-mFd ce ramic capac
itor to the center lead of the cable and use
a clip lead to gro und the shield to the
receiver chassis. With the recei ver not
co nnec ted to an antenna, yo u ca n use your
new audio oscilloscope to look for the
detect or output. which will co nsist of
noise. Th e noise will not look quiet like
the noise in figure I, as yo u will not be
using the long sampling peri od of 10 sec
onds used to produce the graph in figure
I . You are using the free capacito r lead
as a probe to find the detector output.
Obviously. look near the detector circu it.
Do not short out anything.

When you find the audi o noise. turn the
audi o on the receiver up and down. The
level of the audio on the osc illoscope

"ile 5etlnJ lnst,uoert~Het!
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AM transmitter , such as in the commer
cial aircra ft service. yo u must use an FM
receiver to ca pture the fingerprint at turn
on and turn- off.

Conn ect the output of the discrimina
tor . ratio detector , or other det ect or in
your FM rece ive r to the input of yo ur
co mputer 's so und card via a shielded
cable. A schematic of the FM rece ive r
will be helpfu l in deciding where to co n
nect the ce nter conductor of the shielded
ca ble. Do not use audio from the speak
er or the headphone jack. The receiver
has audio circu its that e liminate the sub
audib le ton es needed to use some
repeat er s. Th e circuits that eliminate the
sub-audible tones also eliminate the turn
on characteristics. Obtain the direct out
put of the detector.

Connecting to the Receiver
Since you now have an audio osc illo

sco pe. prepare a shielded cabl e more than
long enough to go from your computer
sound ca rd to where you will place the FM
receiver. Th e so und-card end of the
shielded ca ble should have the connector
that goes on the line input (or mic input )
of your sound card. The center conductor
of the shielded cable is attached to either
connection on the connector for the A or
B channel and the shield is grounded.

At the receiver there may be an output
from the detector to use for high-speed
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Figure 4. The oscilloscope display ofa transmission with a sub-audible tone.

computer has co mpleted taking a Ia -sec
ond sample and is co mputing the result
while the turn -on occ urs. G ive n the price,
the fact that the audio bein g tran smitted
can be saved as we ll as the fingerprint,
and the fact that there is no hard ware to
build, this sys tem may be the answer to
your jammer identi fication probl em s. •
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er/s ound ca rd. In addition, it is possible
that two transmitters might have the same
turn -on and/o r turn -off characteristics .

It is a good idea to practi ce capturing
turn-on and turn -off cha rac teristics off
the air using a good (high) antenna before
any serious use of this system. Note that
yo u ca n lose a turn-off or turn -on if the

Figure 5. The Virtins Oscilloscope displays the "turn on" signal ofthe transmission
signal in figu re 4.

about Ia seconds, do the computations,
and place the entire Ia seconds on the
screen. For the time being, leav e the time
multiplier at" I." The "A" or "B ," depend
ing on which audio channel of the sound
card you are using, is the ga in setting. Set
it so that the noise from an unused fre
quency is about one half of the screen.

Try things out using your HT to ge n
erate a turn -on and turn -off. With no
antenn a on the recei ver , put the HT in
low-power position and conn ect it to a
dummy load . Turn off the sub-audible
tone tran smi ssion on the HT . The HT
must be tran sm ittin g on the frequency the
recei ver is receivin g.

Start the dat a inta ke. Nothing will
app ear on the screen for about Ia sec
onds . Th en yo u should see noise across
the scree n. Turn off the data intake. Turn
the data intake back on and wa it two sec
ond s or so . Mak e a two-second tran smi s
sion with the HT. Wait for the dat a to
app ear on the screen. It should be similar
to fig ure I.

Stop the data intake as soo n as you see
the tran smi ssion on the scree n. You have
now captured the turn-on . As the tran s
mission was shor t, you have the turn -off
also . Go to the bott om of the sc ree n.
Change the time multiplier to " X2a." Use
the slide r that will app ear at the bottom
of the sc ree n to move back and forth
throu gh the data unt il yo u can see the turn
on. Figure 2 is a sample turn -on . Figure
3 is a sample turn- off. Your HT' s turn 
on and turn-off will be differen t.

Th e data ca n be save d using the save
function of the program . As the data is
saved as a wave file, it can be played so
you can hear what wa s said, as well as
reload ed into the program and disp layed.

If the sta tion tran smitting is usin g a
sub-audible tone (tone sque lch tran smi s
sion), the sub-audible tone will appear.
Figure 4 is a transmi ssion with a sub
audible tone. Figure 5 is a turn -on with a
sub-audible tone, using the same trans
mitterthat ge nera ted the turn -on and turn
off in fig ures 2 and 3 when its sub-aud i
ble ton e was turn ed off.

Finally, this sys tem produ ces data that
is based on the turn- on and turn-off char
ac teristics of the tran sm itter bein g re
ceived. However, the receiver being used
influences the result. The sound-card per
formance influ ences the result . Therefore,
the same transmitt er may produc e differ
ent data when rece ived by a different
rece iver and when a different sound card
is used . Only compare samples taken with
the same receiver and the same co rnput-
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CQ's 6 Meter and Satellite WAZ Awards
(As of January 1, 2006)

By Floyd Gerald, * NSFG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Callsign
I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 KOFF
8 JFJlRW
9 K2ZD
10 W4 VHF
II GOlCS
12 JR2AUE
13 K2MUB
14 AE4 RO
15 Dl 3DXX
16 W50Z1
17 WA6p EV
18 9A8A
19 9A3JI
20 Sp5EWY
2 1 W8p AT
22 K4CKS
23 HB9R UZ
24 JA31W
25 IKIGPG
26 WI AIM
27 KILl'S
28 W3NZl
29 KI AE
30 IW9CER
3 1 IT91pQ
32 G4B WP
33 l Z2CC
34 K6M IO/KH 6
35 K3KYR
36 YVIDIG
37 KOAZ
38 WB8XX

Zoncs nccd cd to have a ll 40 confir mcd
16. I7. I8. I9.20.21.22.23.24.25.26.28.29.34.39
17.18. I9.2 1.22.23 .24.26 .28.29.34
2. 18.34.40
2. I6. 17. I8. 19.2 I.22.23.24.26.27.28.29.34.39
1.2.6. 18. 19.23
17.18.19.21.22.23.24.26.28.29.34.39
16.17. 18.19.20.2 1.22.23.24.26.27.28.29.34
2.40
2. 16. 17.18. I9.2 1.22.23.24.26. 28.29.34
2. 16.17. I8. I9.2 I.22.23.24.25.26.28.29.34.39
1.2.3.6.7. I2. I8. I9.22 .23.25.28.30.3 1.32
2. 18.34.40
16.17.18.19.21.22.23.24.26.28.29.34
16.17.18.19.21.22.23.24.26.28.29.34.37
1.10.18.19.23.31.32
2. 16. 17.18.19.20,2 1,22,23,24.26,28.34.39 .40
3.4 , I6,17,I8, I9.20,2 1,22,23,24,26,29,34,39
1,2,3,6,7,10, I2, I8,19,23.3 1
1,2.3.4,6,7,10, I2, I8, I9.23,26,29.3 1.32
1,2,3.4.6.9. IO. I2. I8. I9.23,26 .3 1.32
16.17.18.19,20,21.22.23.24.26.28,29,30.34,39
16.17.18. I9.21 .22.23 .24.26.28.29.34.36.39
1.2.3.6.7.9. IO. I8. 19.23.3 1,32
2.5. I8.34.40
1,2.3.6.10.12.18.19.23.32
16.17.18, I9,20,2 1,22,23.24.26,28.29.30.34
16.17.18.19,2 1.22.23,24,26.27.28.29.30.34 ,37
17.18,19,2 1,22,23.24,26.27.28.29.34
2, 16,17,I8, I9.2 1,22.23.2 4,25.26.28.29 .30,34.36
1,2,6, I8, I9,23,26,29,32
1,2.3,6, 18, I9,23.26,29 .32
1.2.3,6.12, 18,19,22.23.24.30,3 1.32
1
16,17.18.19.23.26.34.35.37.40
17.18. 19.2 1,22,23.24.25.26.28.29.30.34
1.2, I7. I8. I9,2 I,23.24.26.27.29.34.40
16.17. I8.19.2 I.22.23.24.26.28.29.34.39
17, I8. I9.2 I.22.23.24.26.28.29.34.37.39

39 KIM S
40 ES2RJ
41 NW5E
42 ON4AO I
43 N3DB
44 K4Z0 0
45 GWOF
46 ES2WX
47 IW2CAM
48 OE4 WHG
49 T I5KD
50 W9RPM
5 1 N8KOl
52 K2YOF
53 WAI ECF
54 W4TJ
55 JMISZY
56 SM6FH Z
57 N6 KK
58 NH7RO
59 OK IMP
60 W9J UV
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IKOPEA
69 W4UDH
70 VR2XMT
7 1 EH91B
72 K4MQG
73 JF6EZY
74 VEIYX
75 OKIVBN
76 UT7QF

2,17,18,19,21.22.23 .24.25.26 ,28,29.30,34
1.2.3.10.12, I3. I9.23.32.39
17, I8. I9,2 I,22,23,24 .26.27 ,28.29.30,3 4.37.39
J.J8. I9.23.32
17, I8, I9.2 1,22,23,24.25.26,27,28,29.30.34.36
2, I6, I7, I8. I9,2 I,22,23.24.25.26,27.28.29.34
1.3, I2,18,19,23,28,29.3 1.32
1.2,3,10.12.13.19.31.32.39
1,2.3.6.9.10.12.18, I9.22.23.27,28 .29.32
1.2.3.6.7.10.12.13.18. I9.23.28 ,32.40
2, I7. I8. 19.2 1.22.23 ,26,27,34,35.37,38.39
2. I7, I8. I9.2 1.22.23.24,26,29,34 .37
17. I8. I9.21.22.23.24,26,28.29.30.34 .35.39
17.18.19.21.22.23.24,25,26,28,29,30.32.34
17, I8.19.2 1.23.24.25 ,26,27,28,29,30,34.36
17.18.19.21.22.23,24.25.26.27,28.29,34.39
2.18.34.40
1,2.3.6.12.18.19,23.31.32
15.16.17.18.19.20 ,2 I.22.23 .24.34,35.37.38.40
1.2, I7. I8. I9,2 1.22.23.28.34.35 ,37.38.39.40
1,2.3. I0, I3. I8, I9.23 .28.32
2. 17. I8,19,21.22.23.24,26 .28.29.30 ,34
2. I6. 17.18,19,2 I.22.23,24,26,28,29.30,34
2. I2. I7. 18.19.2 I.22.23 ,24,26.28 .29.30.34.36
17.18.19,21.22,23,24,25.26.27.28,29,30,34,36
2,17,18. 19,2 1.22,23,2 4,26,28,29,34,36 ,37,39
2,5,9 , I0,18,23,34,36.38.40
16.17.18.19.20,2 I,22,23.24.26,28.29,34
17.18.19.21.22.23,24.26,28.29.30,34
1.2,3,6.7.10. I8. I9.22 ,23.26.28.29,3 1.32
16.17.18.19.2 I,22,23.24.26.27.28,29,30,34.39
2,5,6,9 . 18,23.40
1.2,3.6. 10,17,18, I9,23.27 .28
17.18.19.2 I,22,23 ,24,25 .26.28.29,30,34,39
2.4.5.6.9. 19,34,35.36.40
17,18.19.23.24,26,28.29.30.34
1,2.3,6.7, I0, I2, I8.19.22,23.24 ,32.34
1.2.3.6. IO. I2. I3. I9.24 .26.30.3 I

Satellite Worked All Zones
No. Ca llsign Issu e date Zone s Need ed to ha ve

a ll 41lco nfirm ed
I KL7GRF 8 Ma r. 93 None
2 VE6LQ 3 1 Mar. 93 NOlle
3 KD6PY I June 93 None
4 OH 5LK 23 June 93 None
5 AA6PJ 21 July 93 NOlle
6 K7HDK 9 Sept. 93 None
7 WIN U 13 Oct. 93 None
8 DC8TS 29 Oct. 93 Non e
9 DG2SBW 12 Jan. 94 None
10 N4S U 20 Jail. 94 NOlle
II PA0AND 17 Feb . 94 NOlle
12 VE3NPC 16 Mar. 94 NOlle
13 WB4MLE 3 1 Mar. 94 Non c
14 O E3JIS 28 Feb . 95 None
15 JAIBLC 10 Apr. 97 Non e
16 F5ET M 30 Oct. 97 No nc
17 KE4S CY 15 Apr. 01 10.18.19 .22.23,

24 .26.27.28 ,
29 .34 .35.37.39

18 N6 KK 15 Dec. 0 2 Non e
19 DL 2AYK 7 Ma y 03 2. 10.19.29 .34
20 N IHOQ 3 1 Jan. 04 10,1 3.18. 19.23.

24 .26. 27.28.29 .
33.34.3 6 .37.39

2 1 AA6N P 12 Feb . 04 None
22 9 V IXE 14 Au g. (J4 2.5. 7.8.9.10.1 2.1 3,

23 ,34.3 5,3 6, 37 ,40

CQ offers the Satellite Work All Zones award for stations
who co nfirm a minimum of 25 zo nes worked via amate ur radio
sate llite. In 200 I we " lowered the bar" from the origi nal 40 zone
req uirement to enco urage participation in this very diffic ult
awa rd. A Sate llite WAZ cer tificate will indicate the number of
zones that are co nfirmed when the applica nt first applies for the
awa rd.

Endorse ment st icke rs are not offered for this award.
However, an embossed, gold sea l wi ll be issued to you when
you finally confirm that last zone.

Rules and applications for the WAZ program may be ob
tained by sending a large SAE with two units of pos tage or an
address label and $ 1.00 to the WAZ Award Manager: Floyd
Gerald, N5FG, 17 Gree n Hollow Rd., Wiggi ns, MS 39577. The
processing fee for all CQ awards is $6,00 for subscribers (please
includ e your most recent CQ or CQ VHF mailing label or a
co py) and $ 12.00 for nonsubscribers, Please make all checks
paya ble to Floyd Gerald. Applicants sendi ng QSL cards to a
CQ Check poi nt or the Award Ma nager must include return
pos tage . N5FG may also be reac hed via e-mail: <n5fg@cq
amateur-ra dio.co m>.

*17 Green Hollow Rd.. Wiggins. MS 39577; e-mail: <n5fg@cq-amateur-radio.com>
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By Del Sc hier,* K1UHF

AIRBORNi:: RADIO
Using Amateur Radio to Control Model Aircraft

Getting Started

Th e CG, ce nter of gravity, should be set a bit for wa rd. A for
ward CG ca uses a stronger balance betwee n the hori zontal sta
bilizer' s down force and the forw ard we ight. Th at ' s right: the
tail (horizo ntal stabi lizer) pushes the ai rplane down . A forward
CG cau ses the plane to pitch up afte r dive and the oppos ite after
bein g nose up. Too much of goo d thin g, however , ca n make an
airplane so stable that it ca nnot maneu ver qui ckl y enough to
avo id an obstacle .

Perhaps the most important thin g about a train er is that it
fli es slowly. Flyin g speed is a direct functi on of wing load
ing. Wing loadi ng is simply how large the wing is in re lation
to the airplane' s we ight and is usuall y ex pressed in oz/sq ft.
Any airplan e und er abo ut 7 oz /sq ft. is co ns ide red lightly
loaded and will fly slow ly. A slow-fly ing airplane is best for
a beginner, as it g ives yo u more tim e to th ink abo ut things and
stay out of trouble . Th e radius of a turn is directly prop orti onal
to flyi ng spee d, so a slow-flying plane can make sma ller di arn -

For your first model-aircraft flight yo u need to choose the
right equipment and do some homew ork . Thi s time I will
help yo u pick yo ur first airpl ane, and in the next few

installments of this column I will talk about radios, motors,
props, se tting up an airplane, and learning to fly.

Sometimes people ge t their ham licen se, buy an HT, ge t on
the local repeater , and then quickly become bored. Th ey give
up the hobb y before they reall y figure out what amateur radio
is about, and go back to surfing the web. You also can eas ily
ge t turn ed off by an RC (radio-co ntro lled) model. Some people
go out and purchase a poor, ready-to-fly model airplane from a
toy store instead of an RC shop. Their first flight is in the ir back
yard with 20- mph winds. Th eir invol vem ent with RC lasts about
three seconds-the duration of the flight. Hopefully , I will not
be giving yo u a "c rash" co urse in RC !

My first RC model was a sailplane ca lled a Gentl e Lady. It
was a $ 17 kit glider with a 2-meter wingspan. Th e Gentl e Lady
was a very goo d first choice . I learned with it and flew it for
years. Twen ty-plus years later , I gave it away so so meo ne else
co uld ge t started in the hobb y. It may still be flying today.

RC airplanes ca n give years of pleasure, but eventually the y
are bound to crash or so mehow ge t lost. I personally have dam 
aged more models in tran sporting them than flyin g them , but
that' s not to say I haven 't had a few bad landings and other
mishaps. With RC, like ham radi o, there is always a challenge.
Both involve build ing or setting up, and operating (fly ing) .

You will find that many airplanes are dubbed "trainers," "easy
to fl y," "perfec t for beginner s," or so me such term. You will
find that you get a di fferent opinion from eac h seaso ned mod
eler with whom yo u talk, the same as with ham equipme nt. I
will tell yo u what I thin k you need to learn and con sider before
yo u purchase yo ur first plane.

A beginn er airplane needs to be doc ile. By docile I mean that
it should have co ntro ls that are not very se nsitive and it should
like to fly stra ight and level. To achieve thi s, it help s to have a
top -mounted wing, ca lled a high- wing or para sol wing. A win g
on top gives pendulum stability, ju st like it sounds .

Anotherthing to look for is a fair am ount ofdihedral. Dihed ra l
is the V bend in the ce nter of the wing that causes an airplane
to roll back to level \l ight with no co ntro l input. Airplanes are
co ntro lled in three axes: yaw (left right ), pitch (up and down),
and roll (ro tation aro und the fuselage ce nter line).

For stability, the tail feath ers-the horizont al and verti cal sta
bili zers- should be rather large in relat ion to the win g and
mount ed farth er aft than normal. Thi s damps and stabilizes the
yaw and pitch movem ent s and ca uses an airplane to fly stra ight
and level. The co ntro l surfaces should be relati vely sma ll and
not have much travel , or the airplane will be ove rly sens itive to
your co ntro l input s. A high-perform ance aerobatic airplane is
pretty much the oppos ite.

"e-mail: « k Illhf @lI'esIIll Olll l la ill radio.colII >

~~r",,- - Y3W

Longitudl/ldl
=:---...~---..

Roll

,
Ikrtical

Figure I. Yaw, pitch. and roll.

This is Not what you want-s-a 150-mph pylon racer!

1
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strong. One type of foam that is incred i
bly tough is EPP, ex panded polypropy
lene. EPP is a foa m that when bent or
squashed springs back, but it is fairl y stiff.
You wiII see the use of carbon fiber to
strengthen an airplane, but not usually in
a train er.

Th e batt er y is the sing le co mpo ne nt
that we ighs the most, so in a cras h co n
side r what happ ens with the batter y. It
really help s to have a stro ng, light air 
plan e by using a high power-to-weight
lith ium batt ery and brush less motor.

You may wis h to start out with a glid
er as I did , but today with electric power
it is easy to star t out with a motor. You
ca n ge t a nice-looking airp lane with
whi ch to learn . It doesn 't have to look like
a trainer. Man y airplanes can be used as
train ers , provided they are rigged with
forward CG and modest cont rol authori
ty. How ever, don't ge t carried away with
a fanc y-lookin g first airpl ane if all yo u
want to do is learn to fly.

73, and happy flying! Del, K IUHF

The rugged. simple, and easy-to-build
SkyGo is made (~ff oam.

This plane fl ies very slowly and is very
stron g for its weight , but it is best fo r

fl ying indoors without any wind.

It should be ob viou s, but yo ur first
plane should be rugged . No airplane will
survive a bad crash. If it were that strong,
it wou ldn't fly. We have a probl em here !
[f it is supposed to be light , how can it be
strong'? Basically, that depends on how it
is design ed and what material s it is made
from . You can get a clu e by study ing how
the motor and landing-gear areas are built
and also by looking at how the wing is
attached.

Recently, foam airplanes have become
popular, although foam is not always

A ready to fly, which means it comes
complete with radio, but not on 6 meters.
The little landing gear may cause it to

tip over in grass.

The Easy Star. a good foam trainer.
Notice the prop alit of harm 's way.

The simple. slow. and good-flying EZ
400G. which is great with brus liless

power.

eter turns. A down side of light wing
loading is that the airplane wi ll be more
susce ptible to air turbulence and will
need to be flown in calm conditions.

There are conside rations that may be
more up to the individual, but there are
ce rta in thin gs ever yone sho uld look for.
An airplane that is simple in every way
is goo d. Onl y three channels of control
rudd er , eleva tor, and throttl e-are what
you need . Look for something easy to
build or ge t an ARF (almos t read y to fly)
with a goo d set of instructions.

(
I
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Predicting Propagation (fro m page / 5) r=J

Figure 3. Frontal activity in No rth Ame rica. with cold fronts. A warm front
is also present here in the lower left-hand comer. This map was recorded on
May I I. 1999. when a good opening was taking pla ce betw een WI . 2. 3. and
8 into W4. It sho ws the [r ont and the propagation called spo radic-is takin g

pla ce over it.

Figure 4. Here is a typical map fo r New Zea land
showing the warm winds . The do uble-arrow

lines are the lines ofpropa gation.

stricted views for 360 degrees at a height of 20 meters above
gro und, and on top of a 100 met er hill the recei ving position
was perfect.

It did not take long to establish that a series of weath er pat
tern s was evolving. Every time the same weather pattern
occurred , co ntacts with the same place occurred. Things such
as air pressure were recorded , as were air temperatures, and
aga in a reg ular pattern was also shown to exist. I also noted
there we re seve ral regul ar weather patterns, and if they were in
the line of prop agati on , no contacts were ever record ed!

Fro m my yea rs of recorded data, I had established that for 2
meters the foll owing seven conditions. or modes. produced
prop agati on. They also do it for 6 meters , but with less inten se
conditions required. In describing how propagation take s place,
there are seasons for eac h mode! Eve n the areas where the prop
aga tion takes place change from year to yea r, and this is also
predi ctable . Now for the simple part:

Mode 1: Anticyclones, with an air pressure of 1026 rnb and
an air temperature of around 28-30° C in the propagati on path ,
produ ced propagation across the ce nter of the anticyclone out
to 2250 km ( 1100+ km each side of cent er ) (and under very
goo d co nditions much farth er ). Thi s is the shortes t distance of
interest to me. To achi eve this, yo ur antenna need s to be unob 
structed and be able to receive signals coming in at or belo w 3
degrees for at least 10 to 15 krn. It was acco untable for about
80-90% of all 2-meter propagati on in 2004-5!

Mode 2: Anti cyclones, with an air pressure of 1032+ mb and
an air temp erature of26°+ C. brin g much higher angles of prop
agation , over 8 to 10 degrees. How ever , the y on ly account for
about 2-5% of the propagation .

Figure 2 is my anticyclone chart, which shows how to pre
dict when the anticyclo nes will produce propagation. Drawing
a line between the two basic component s, the low est air tem
perature along the path and air pressure between you and your
intend ed destination, cross ing the center line it must be equal
to or above point 8 or lOon the chart for 2 meter s. For 70 em,
look at point I I on the 2-meter scale. A closer look will show
that as one side goes up, the other side comes down. How ever,
there is a point at which thin gs become too low for any propa-
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gation. Th e left-hand chart is for 6 meters, while the other one
is for 2 meters and 70 em. Modes I and 2 accounted for approx 
imately 90 % of the 2-meter propa gation. It is easy to obtain
these det ails from yo ur new spaper ' s weath er map .

Mode 3: Frontal acti vity associated with warm or co ld front s
(see mod e 4).

Mode 4: Lightning flashes from thunderstorm s, traveling at
the leadin g edge of co ld front s as in figure 3, increase the ion
ization of the E-Iaye r and brin g about the prop agation that has
been ca lled sporadic-E, giving us those incred ible stro ng sig
nals we like to hear. One co ld front is show n ove r the eastern
side of North America and another on the wes tern side . Whil e
moving in an easterly direction , they are also advan cin g towards
the equator. Th ese produce northlsouth prop agation on 2 and 6
meter s ove r the main area of the lightning. Wh ile I see it in
Australia , North America and Euro pe, the north/south path does
not happ en in New Zealand on 2 meter s, as the available path
length here is too short.

On 6 meters signals reach S9+ 20 dB between Auckland and
Christc hurch. Exc ell ent prop agation occurs here in the
east/west paths when the front is lyin g in a north/south direc
tion in the ce ntral Ta sman Sea. Propa gation percent age on 2
meters may vary from I% to 5%, while on 6 meters to 35%.
Sid e sca tte r and most backscatter are by-produ ct s of lightning
storms . Long warm front s also contain lightning as they co rne
into co ntact with cold co nditions and ca n pro vide spec tacular
propagati on , including on 2 meters.

Mode 5: Ducts travelin g in the warm winds ahead of a cold
front in the so uthern Ta sman Sea are shown by doubl e-arrow
lines in figure 4. Sign als ca n be ex treme ly stro ng, to the point
where we refer to these as pipelin es to VK2 from Christchurch.
For the North ern Hemi sphere they are in the warm so uthwest
winds and can be confused with jet-s trea m winds.

Mode 6: Ducts traveling in jet-stream wi nds at a hei ght of
10 krn . Th e spring is the best tim e of ye ar for these , although
they can come during the winter , as the one sho wn in figure
5. Som e years the northern jet-stream winds do not come
as far so uth as us. Th ey are nar row and provid e ve ry stro ng
prop agation.
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Figure 6. A satellite picture taken on Saturday, September 3,2005 at the end ofwin
ter in New Zea land, along with a sea- leve l isobar map taken 18 hours lateran Sunday,

September 4.

Figure 5 was recorded on August 14,
1996, and it shows the duct in the co lor
mauve at a height of 10 km. Thi s gave
propagation from Auck land to Brisbane
on 6 meters, whe n it became ce ntere d
over both cities. The map was by weat h
er fax, and it shows two clo ud bank s at
the leading edge of two co ld fronts.
During spring, very stro ng jet-s tream
winds can occur between 20 degrees
south (or north) and 45 degrees south (or
north). These have produced incredib le
openings as high as 1296 MHz here, with
ex tremely stro ng sig na ls. I have see n
them last up to three days, and eve n hand
held transceivers have bee n able to work
over 2250 km! If you have access to this
information, you ca n see them co ming for
seve ral days. They are very narrow and
ca nnot be accessed from outs ide the
wid th of the duct.

In New Zea land we have two lines of
jet- stream winds , one over northern
Austra lia and the other ove r southern
Austra lia . I have recorded ducts over
2500 km long coming from Austra lia to
all over New Zea land. My map is from
wea ther fax, bu t ducts ca n be see n in
newspaper maps by the long, straig ht
clo ud for matio ns wit h very sharp ly
defined edges of clo ud on one side, usu
ally on the co ld side .

Mode 7, AU: Whe ther it is AU or AU
sporadic-E, these should be well under
stood and need no further comment here.

The mode I anticy clo nes have been
know n and well accepted for many yea rs.
Here I can only make co ntacts with Aus
tralia by mode 2, as I have a 10-d egree
hill obstructio n. The ZL3s in Christ
church can on ly make contac t with VKs
on 2 meters whe n mode 2 is current or
whe n mode 4 is active . They have a
mountain range to cross at an ave rage
height of 2000 mete rs and 75 km in front
of them.

I have not shown an occl uded front.
However , when an occluded front is in
the line of propagation, I have never seen
any propagation take place! You will also
see many weak anticyclones- I008 mb
to 10 18 mb. These are also far too weak
and do nothing, so aga in no propagation
has eve r been recorded under these co n
ditions . We must have very stro ng action
in our weat her patte rns, high pressure or
big differences from the warm to co ld
side of cold fronts , as these are what bring
abo ut real action.

I think many amateurs understand
aurora-how it comes abo ut and how the
received signals are returned to us, with

I
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Figure 5. A duct in a j et-wind
st ream north of Tasmania.
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Northern Hemisphere* 6 Meter Calendar
Jan uary February March April May Jun e Jul y August Sept ember Oc tobe r November December

E ACE, weak from 2 \ st D D ABC DE A B A A, weak fro m 2 1st AE. weak AE. weak

Northern Hemisphere* 2 Meter Calendar
Janu ary February March April May Jun e Jul y Aug ust Septe mber Oc tober November Decembe r

from 2 1st D D ABC DE AB A A, wea k A. very we ak

Legend: A = low-angle anticyclones; B =high-angle anticyclones; C = lightning: D =ducts with jetwinds; E =ducts in I l'a rlll winds ahead ofcold ~

or warm fro nts. I
*For the Southern Hemisphere change January to July, The mode C CW I occur at any time of the year, but peaks as shown in the list,

Table I. Weather conditions to produce propagation.

all the sound distorted , by the distin cti ve
AU buzz. I also take it that many ama
teurs und erstand how th is area about 70
km high ionizes the E- Iayer and produces
both sing le-ho p and double-hop spo
radi c-£. Thi s propagation has been ac
ce pted for many years.

lightning and
Thunderstorms

Now let us think abo ut lightn ing, where
we have a very large series of exception
all y stro ng lightning fla shes (a recent
stor m here produ ced over 5000 str ikes in
a sma ll area in a few hours! ). From them
large sprites develop (examples have
been photograph ed by NASA) which
look like large carr ot- shaped flashe s
go ing up to 70 km in height.

It co uld be said that sprites are very
mu ch like auro ra, but fed wi th ene rgy
from nea rer ground instead of by radi a
tion from the sun. They are different in
their or igin, but have the same effec t, as
they also ioni ze the E- Iayer and produ ce
what we have ca lled sporadic-E for man y
yea rs. Let me now produce some record 
ed evidence .

Figure 6 shows a satellite picture taken
on Saturday , Sept ember 3, 2005, at the
end of winter in New Zealand, along with
the sea level isobar map taken 18 hours
later on Sunday, September 4. The thun
derstorm in the co ld front ga ve propaga
tion from Christchurch, ZL3, to VK 2,
Aus tra lia . You can als o see how the
dep ression had moved con siderably to
the so utheas t ove rn ight, taking the active
area of the co ld front with it. Winter prop 
agatio n from the lightning storm as it
ca me in from the Tasman Sea took place
whil e the storm wa s centered between
ZL3 and VK 2.

As I prepared to start my study, I wo n
dered j ust whom to contact for more as-

sistance . Th e first plac e I contac ted was
our local TV weather department , and I
put my case to them . Could they give a
brief co mment each night saying if there
were any thunderstorms within 1500 km
of Auckland, where they we re located,
and what the activity was- weak or very
stro ng, etc . Aft er several di scu ssions,
they agreed to do this, and I am pleased
to say that ten years later they are still
doin g it every night. In this way I know
exactly where these storms are and what
front s.etc., are invol ved in them .

II'yo u ca nnot ge t this information from
a so urce such as that , yo u will have to use
your new spaper maps (see figure 7) . First
look at the map showing the isobars and
see where the fronts, if an y, are located.
Next look at the sate llite map showing
the cloud form ation . You will notice dif
ferent depths of col or (or gray scale) .
Near the center of the cloud, look for a
small section that is nearl y white ; thi s is
where thunderstorms are active , as it is
the highest point in the clouds. You now
have the plac e to ward which to beam
yo ur antenna .

In judgin g where to point your beam,
rem ember that most of these storms are
traveling at an ave rage speed 01'25 knot s,
so allow for the deviation in your beam
headin g. By this mean s yo u can now find
the storm and follow it as it travels, even
da ys before it comes between you and any
amateur stations, until it plac es itself in
the center of the propagation path yo u are
looking for. Each day have a look at the
weather maps, as that is where the infor
mation ca n be gained very qui ckl y. In
New Zealand we seldom have more than
one weather patt ern active , but in big con
tin ental areas such North America,
Euro pe, and even Au stralia, se veral
weather patt ern s can and do acti vely pro
vide propagat ion at the same tim e in dif
ferent directions.

Here are some othe r examples:
May 22, 1999: I was looking at the

No rth A me rica n weathe r map that
showed where thunder/li ghtning storms
of high intensity we re located . Ab ove the
locati on of the Mill stone Digi sonde sta
tion there was a sig n ofgood act ivity .Th is
looked interest ing, so I look ed at the
dxworld.com 6-meter page. and here we
had cont acts taking place fro m Canada to
the United States di rectl y over the ligh t
ning storm as shown on the ma p.

Armed wi th thi s in formati on , I co n
nect ed to the Mill stone web page and
looked up the time list and downl oaded
the charts . Th ere it was show ing up very
nicely. The chart showed that the E- layer
had reached 12.5 MH z. Takin g the usual
multiplication facto r of 5, we now had
propagati on recorded for 6 meters. Th is
was a co nfirmed mode of prop agation
lightning (otherwise known as sporadic
E), because we had the weathe r map
showing the lightning sto rm, the co n
tact s, and the ion sond e charts sho wing
ioni zation to 12.5 MH z all at the sa me
time. When the storm died out, the ion
sonde dat a returned to normal and prop
agatio n ceased .

December 21, 1995 at 6 PM: From 5
PM to 6 PM I had a poor opening on 6
meters to Sydney. At two minutes past 6
PM the band sudde nly opened with
Sydney stations S9+. Then I found I had
VK6 stations S7 (Wes tern Austra lia, 5500
km ). After exc hanging reports with these
stations I switched to 2 meters, and yes,
the Sydney stations were S9 on 2 meter .

Just before 7 PM I listened to the TV
weather for my lightning update. What
did they say ? A very agg ress ive thunder
storm started at two minutes past 6, and
it wa s located in the center of the pat h
betw een Au ckl and and Sydn ey. That was
exactly the same time when both band s
ope ned here ! Local stations farther nort h
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Figure 7. The isobar map and satellite picture were taken on December 27 and
December 28. 2004. respec tively.

or south of Auckland did not get the prop
agati on we had, as their path was out of
the area ioni zed by the thunderstorm. The
next day the new spapers co mme nted that
the storm had died out at around 8 PM,
and that was the tim e when 2 meters
closed to Sydn ey. Thi s type of informa
tion is a do-it-yourself job . You have to
organize these thin gs yo urse lf, as they are
not avail abl e off the she lf.

Some time back I heard VK9NS in
Norfolk Island some 1200 km north of me
ca lling ZL4T BN. Here I had perfect copy
of VK9NS by backscatter with a lightnin g
storm centered between me and the ZL4.
I ca lled VK9N S and we exc hanged re
ports; I could not hear him on the direct
path . Thi s is a perfect exa mple of back
scatter, with signals being retl ected off the
ion ization brought about by the lightning
tlashes. As I have said, we get a lot ofprop
agation like this, as co ld fronts sweep up
the south island from the south, and these
usually have lightnin g storms in the lead 
ing edge of the cold front.

Halfway between Christchurch and
Auckland is an area that gro ws a lot of
apples. When they get hail from thunder
storms, we get the report as to how many
thousands of cases of apples, etc., were
destroyed. Every time we get these report s,
I find I have been in contact with amateurs
in Christchurch! Again , confirmation of
lightn ing produc ing propagation.

Here is another good example of
backscatter, etc .: The TV weather men
tioned that there was a lightning storm
trav elin g south in the north ern section of
the sea betw een us and VK4 so I watched
for it, and sure enough the VK4 beacon
ca me in, so I teleph oned Trevor ,
VK4AFL, as we did on man y occasions
during my study, and had a couple of
word s; ca n we report on 6 meters? The
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band was open for the short time as the
storm moved south, another lightning
ope ning? Whil e thi s was happening,
another local station (75 krn awa y) from
me, was hearing the contact on backscat
ter although he co uld not hear the VK4.

I have many openings ju st like these
recorded. In addition, another very inter
es ting opening covering 2 meters took
place in December 2004 starting around
the 20th. A small depression de veloped
in the North Ta sm an Sea and moved
slowly south. It was fed by two streams
of warm moi st air. On e ca me from the
Co ral Sea area, whi le the other came from
east of Fiji. Th ey joined together and fed
into the depression as it moved south. By
the time it was nearer to the west of us,
the frontal sector was around 2500 km
long, and in the so uthern 1000 km there
was lightning activity ge tting stronge r as
the dep ression deepened.

Around December 23, it wa s du e west
of us and 6 meters wa s extreme ly good,
with small op enings o n 2 meters to VK 2
and VK4. By December 25, it was west
of C hristchurch and located in the cen 
ter of the path between Chri stchurch
and Tasmania. The sto rm peaked at
around 5 PM wh en the 2-meter band
suddenly op en ed to Tasmania from
Christchurch (abo ut 22 50 km ). Man y
co ntac ts resulted during the tw o-hour
opening, including ones on SSB, FM
rep eater, and eve n with handhelds. It
wa s classic, even though the se op enings
are rel ati vely rar e on 2 meters . Pati ence
is very much need ed .

Whil e we are on the subject of light 
ning, the two weath er pictures show n in
figure 7 relat e to a cold front advancin g
north east. It produ ced 6-meter openin gs
on December 27 and 28 . The right -hand
side shows the satellite map of the cloud

forma tion. On December 27, 6 meters
was open all day, and on December 28,2
meters opened to VK2 and VK4 as well.
When the co ld front swept over Christ
church around midday on December 28,
we had the usual opening from Auckland
to Chri stchu rch , another classic example.
The weath er patterns we have been using
are MSL maps (mean sea level).

Th ere can also be times when two dif
ferent weath er pattern s are operating at
the same time at different altitudes ! The
TV people brought this to my attention
when di scu ssin g jet strea ms, as they
showed me a jet stream that had a lot of
thunderstorms tra veling with it, starting
at 10 km high ! It was travelin g east j ust
north of New Ca ledo nia, and as it hap
pened, a num ber of VK4s had grea t prop
agation to eas tern W-land by the light
ning storms ionizing the E-Iaye r. It only
lasted the one day , but all I ca n say is be
aware of thi s co ndition. I have missed
front s ju st the same by not chec king high
er. If yo u are very kee n, chec k the upper
levels. However , for most of us the MSL
maps are fine.

There is one thin g I would like, and that
is a meter of so me kind that wo uld mea
sure the intensity of the lightning ioni z
ing the E- Iayer. We co uld then ga uge
when the intensity is stro ng enough to ge t
propagati on.

I think we have di scu ssed lightning
enough here. I have given the detail s so
others can try it out and writt en where to
search for the informati on . You can
watch these modes co ming in for about a
week or eve n longer !

Anticyclones
Now let ' s look at anti cyclones. Th e

most co mmon ones , aro und 1024 mb, are
very well know n. Th ere have been excel
lent description s of how they produce
propagati on in many publi cati ons. Thu s,
I won 't repeat o ld inform ation , other than
to say that propa gation takes place at a
height of aro und 2 km. Thi s makes living
next to hill hill s difficult for propagation
to ge t in or out!

We do have another group of anti cy
clone s that becom e very intense, reac h
ing 1036 to 1040 mb . These are the ones
of interest to me, as they produce propa
gation from higher angles- I0 degrees or
maybe higher. It is only when these hap
pen that I ca n work VK on 2 meters; the
same applies for stations in Chri stchurch.
They do wo rk VK , but only with very
high readings of air pressure.
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Thi s type of anticyclone can come in
winter, but the air temperatures are much
too co ld to produ ce propagati on. Th ere
fore, the best time to look for them is in
Jul y in the North ern Hemi sph ere or in
January in the So uthern Hemi sph ere.
Th ey ca n also ex tend into the next month.
I have included my chart showing how
air temperatures and air pressures work
in conjunction to produce propagation.
Read your weather map and ge t the low
es t temperature along the path. However ,
yo u need the anticyclo ne to at least be at
the prescribed level of mb, near both ends
of the path , and watch out that the air tem 
perature does not go low alon g the path .

If I find there is a possibility of propa
gation taking place I look for beacons on
10 meters! Now I know that 15 meters will
open on tropo modes before 10 meters
does. However , 15 has too man y other
modes of propagati on, so I only use 10
meter beacons. When they appear I look
for 6-meter beacons. From there I keep
checki ng 2 meters for any beacons,
although I find the 2-meter stations come
through just as well, if not better.

Predicting Propagation
Whe n deal ing with VHF and UHF,

eac h spring we start a new season, so the
first co ntac ts for the No rthern Hem is
phere begin on March 2 1 and take place
aro und 20 degrees latitude. Thi s is the
time when the sun starts to move back
into the Northern Hemi sphere, or as the
days start to become longer.

We need to realize that prop agati on
co mes to us as the sun brin gs very active
weather and wan ner temp eratures into
our reg io n. Here we find that the first
propagati on tak es place between New
Caledo nia and Northern Au stralia, usu 
ally by earl y Octob er. By Octob er 22
(May in Northern Hemisphere ), the fir st
2-mete r co ntac ts between Au ckl and
and VK4 (No rthe rn Australi a) could
tak e place. By Nov ember 22 , possible
propagati on has co me down toVK2
+ VK4 into Ne w Zealand, or around 40
degr ees so uth. I would imagine the
sa me latitude applies for the Northern
Hemisphere as we ll.

By December 20, propa gati on is at the
peak , and it wi ll stay like that for about
10-1 4 days, afte r which thin gs will
change . It is not until after December 20
that we hea r VK 3 or VK7 on 2 meters, as
they are the last areas to be hea rd. By mid
Janu ary here, or mid -Jul y in the North ern
Hemi sphere, yo u have the sun moving
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out of your hemisphere, and all the nasty
weather, frontal activity, lightning, and
very unstable conditions, which produce
exce llent propagation , all start to mov e
back towards the equ atorial regions.

As the unstabl e weath er departs, we are
left with big, stable anticyclones- up to
1040 mb with calm wea ther-and these
ca n give very ex tensive propagati on ,
depending on the intensity of the anticy
clone up to 1296 MH z. With these, prop 
aga tion ca n be very wide , out to several
thou sand kilom eter s in each directi on .
Th e time for these is the middl e of Jun e
to the end of Augu st in the Northern
Hem isphere (Dece mber to February in
the Southern Hemisph ere), and in the
large continental area it is a bit longer.
Look for the last of these anti cyclones in
late August (Februa ry in the Southern
Hemi sphere), as it is nearly all ove r, with
the sun going to the other hemi sphere.

For an example, look at figure I. The
qui et wint er season arrives, and for 6
meters the intensity of the anti cyclones
wi II need to be nearer 1036-1040 mb,
instead of the 1026 mb which gave prop 
agati on in the middle of the seaso n.
How ever , it is much hard er to obtain tem
peratures that are high enough in wint er
to make 2 meters possibl e.

For propagati on to take place by fro nta l
activity in winter, we require a big tem
perature change from the warm side to
the co ld. Here it is usually accompanied
by rep ort s from our weath er office of
snow down to very low levels, such as sea
level at 45 degrees! Thi s is what has hap
pened on Jul y 15. A co ld front with snow
to low levels swe pt over the South Island,
and yes, there was an openin g to ZL 3 on
6 meters from Auckland in the mid- after
noon; this was the first opening for win
ter. Anticyclo nes need to be very strong,
such as 1040 mb .

I have see n years of noth ing, and then
I have also see n goo d yea rs when propa
gation has lasted as long as a week in late
August ! Th e mode of prop agati on was a
depression from north which drifted
south with a long front al sec tion up to Fij i,
so me 3000 km long. However , there is no
guarantee that you will ge t any prop aga
tion , and there have been times when we
have go ne three months with out any
propa gation .

Th e ea rly propagati on here usually
co mes from very long duct s traveling
under jet-wind streams. I have recorded
them out to 5000 km long, from Darwin
to ove r the Ch atham Islands. Once yo u
know what to look for, yo u ca n eve n ge t

used to picking these by the sme ll of th!
moist, hum id air! It is like listen ing on ~

or 2 meters with an old hand ca n pick
an open band j ust by the crys ta l so und o
the noise.

Ear lier I showed a short duct 22 50 kn
long. It provided propagat ion up to am
possibl y above 1296 MH z. I have seer
many last three days with excellent prop·
agati on on all band s up to 1296 MH z, bu
rem ember that if the signal is transrnittec
on vertica l, that is how it comes out at the
other end. I have see n a difference of IJI~

to seven S points between horizontal anc
vert ica l!

During December (or Jun e in the
Northern Hemi sphere) a ll modes an
available, so we ca n rea lly ge t lot s ol
propagation . At that time of the year look
for co nnec ting ex te nsions, such as ir
December 2004, when we had tripl e hop
with two lightning storms and a large
anticycl one pro duc ing propagation tc
5500 km .

Th ere are times dur ing mid-summer
when an anticyclone is the current pro
ducer of propagat ion. That propagat ior
dies out between 8 and I0 PM and ther
ca n sudde nly re-occur at 2 AM . This
co mes about because when the sun ge es
down , the evening temperatures drop.
and this ca n lead to the equating of tern
perature to air pressure becoming too lew
to produ ce propagatio n.

Becau se all weathe r patt ern s keep
shifting at night , we could have the anti
cyclo ne shift to a denser sec tion, giving
several more mb of pressure and once
again restoring pro pagation. If propaga
tion was via a duct , it wo uld proceed all
night and still ca n be there in the morn
ing. Co ld front s with lightn ing can co me
at any time of the day or night !

Here is the next co nundrum: Th e are as
where propagation takes place ca n vary
from year to year. Wh y?

La-Nifia , El-N ifio, and Norm al relate
to the sea temperatures. La-Nifia means
wa rmer than usual sea temperatures. El
Nino means the sea is co lder than usual.
Normal is se lf ex planato ry. Wh at does
this have to do wit h propagation? A lot.
Co ld front s co me from the co ld cl imates.
As they move farther tow ard s the equa
tor , the sea tempe ratures are the biggest
changers of temperature or killers of
co ld fro nts .

If you are wa iting for propagation from
a co ld front and the co ld fro nt meets warm
sea temperatures, the co ld front will die
out and become an occluded fron t
Occl uded fronts never produ ce any prop-
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data fro m my log books, as we ll as the
four years of st udy I d id in the mid to late
I990s. I am sure there wi ll be varia tio ns
in the next few years as more ama teurs
co ntinue to study prop agation. To any
one else who undertakes thi s task , my
best wis hes. To the rest , use thi s infor 
mati on and enjoy our amateur band s. •
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6 meters. Fo r ex ample, to work Franc e
from ZL3 enta ils four trop o hop s plu s one
F2! To do it proper j us tice, it will be cov
ered at a later date. Knowing what to look
for and when to look is the key to success
on 6 and 2 meters and 70 cm.

All of my co mme nts co me fro m over
50 yea rs of operating on these band s and

agation, as there is very littl e change in
temperature fro m the wa rm side to the
co ld side of the fro nt. Th e propagation
yo u we re looking for will never com e!
Th ese wea ther co nd itions are very imp or
tant , as for the last 50 years my record s
prove La-Nifia produced very littl e prop 
agation at 38 degrees south- in fact , only
abo ut one third the amo unt produced by
El-N iiio and No rma l co nditions.

Dr. Mullin of our NIW A has kindl y
supplied me with his list of the th ree
weather types that we re current over the
last 50 years. Th e sea temperatures gov
ern how near to the equator the co ld fronts
proceed , and so me how anticyclones fol
Iow a simi lar path before departing to the
eas t. With La-Nifia, fro nta l activity dies
before it gets thi s far north ; all the prop
agation with it is go ne and the anticy
clones pass to the so uth of us at 38 deg rees
south. If yo u co ntac t yo ur weath er office
aro und May (September in the Southern
Hem isphere), yo u ca n usuall y ge t a pre
diction for the su mmer months. If it is
go ing to be La-Nifia, plan to paint the
hou se or go on that ex tende d holiday with
the fami ly. If it is Norma l or El-N i fio, ge t
the anten nas ready. With La-Nifia, l onl y
man aged to wo rk to the south of me with
the usual number of co ntac ts to that area
but very little else.

Wh en Norma l is prevailing, the same
fro nt or anticy clones would come north
to abo ut 35 degrees and then turn to the
east, passing nicely over us. Prop agat ion
is good for us, as most o f our co ntacts take
place here when there is no F2 propaga
tio n. However , with El-Nifio the fronts or
anticyclones proceed north to aro und 25
degrees and then sw ing to the east. Th ese
are the ones we rea lly wa nt, as while they
give propagation in all di rection s, it a lso
allows us to use the tro po to mak e the F2
areas and bring us our F2 propagati on .
That shows yo u how much variation ca n
occur fro m those three different pattern s
of weathe r! Fro m these alon e yo u ca n
now see how a season can be so di fferent
fro m one year to another!

Th ere is one thin g to rem ember about
predi ctin g prop agati on on these frequen
cies : Th e weather tha t governs the places
yo u co ntac t is located 250 to 1500 km
away fro m yo ur locat ion , so wh at is hap
pening outside yo ur window has very lit
tle effect on what yo u wi ll work.

Yo u will note that there are man y sub
j ects I have not covered in thi s article, as
they req uire more space than is ava ilable.
these include impor tant ones such as TEP
(transe quator ial prop agat ion ) and F2 on
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6-Meter Beam Turner (from page 8) ---------------------------=
Use of a mandrel was not necessary; simply squeezing the

stubs on alternate sides in a 4-inch wide vise produced suffi
ciently round diameters to allow them to be pressed by hand
into the element ends so that about an inch protrudes from the
element. These "tuning stubs" can be withdrawn or inserted
into the element ends as necessary to achieve a resonant length
at the design frequency . When the beam has been adjusted to
frequency, use a propane torch to flow a little solder around the
element ends where the stubs protrude. Capillary action will
draw the solder into the joint.

A 300-ohm ladder-line feeder was chosen rather the 450-ohm
type, because it is more flexible and fits the standard TV stand
off insulators and wall feed-though bushings. If 450-ohm line
is used , the delta-match lengths will change slightly, but are
easily determined by the tune-up method described above.

When the beam element lengths and delta match are adjust
ed so that the SWR indication on the coax is near I: I at the
design frequency, the SWR on the ladder line will also be near
I: I. Solder the delta wires to the driven element. The hose
clamps are left in place to clamp the insulated portion of the
wires to the element as a strain relief.

In running the 300-ohm feedline into the shack, 3/4-inch PVC
water pipe can be used as a feed-through bushing. Seal the ends
with automotive silicon gasket sealer. Keep all bends in the feed
line to at least a 6-inch radius, and maintain the feedline at least
4 inches from metal throughout its length. Another method of
running a feedline into the shack is to replace a glass window
pane with Plexiglas® that can easily be drilled to pass the line .
Silicon sealer can be used to hold the line in place in the
Plexiglas® pane.

As an aid to troubleshooting the system after it is erected,
measure and record the resistance between the twin-lead wires
at the end of the feedline . If the system ever fails to load to the
transmitter, check the resistance; one of the wires in the ladder
line may have broken.

Refurbishing Second-Hand
TV Antenna Rotors

Second-hand TV antenna rotors may be obtained at low cost
from TV antenna installers . Problems associated with used
rotors are:

• Lubricant in the motor bearings and gears has oxidized to
the point that the mechanism is stiff.

• The non-polarized electrolytic phase-shifting capacitor in
the control box has failed due to age .

Remove the cover(s) from the rotor gear head and thoroughIy
clean out the old lubricant with a toothbrush and kerosene.
Kerosene is a relatively safe solvent and won't harm electrical
parts , but the work should be done outdoors . Carburetor spray
cleaner is effective on stubborn lubricant, but may harm the
motor winding insulation and other plastic parts. After the sol
vent has evaporated, re-Iubricate the gears with a good grade
of grease such as Mobilube EP2, and lubricate the motor bear
ings with gun oil such as Hoppe's.

Rotor control boxes generally contain a non-polarized elec
trolytic capacitor of about 50 flFd, 150 WV. Electrolytic capac
itors ofearly vintage have a life of about 10 years, and the symp
toms of a failed capacitor are failure to rotate or very slow
rotation, much less than the nominal one revolution per minute.
Replacement non-polarized electrolytics are available from
some electronics suppliers, but two electrolytic caps, each of
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Close-lip of tile 6-meter Yagi antenna.

the same capacitance and voltage as the original NP cap, COIl1·

nected in series (+) to (+) are an equivalent. The modern caps
are much smaller than the original, so there is no problerr
installing two in place of the one original cap .

Bench-check the reconditioned rotor with the length of COIl1·

trol cable with which it will be used to assure that the systerr
will work okay. As a final step in the bench-check, position the
rotor to "N" and note this on the rotor case with a magic mark
er, to remind you to orient the beam north when the tower is
erected. Before disconnecting the cable, mark the wire colon
next to their terminals on both rotor and control box .

Second-Hand TV Antenna Towers
Although TV antenna towers are designed to be free standing

guy wires are recommended for the following reasons:
• The tower may have been weakened by rust and wind stre ss

so additional support is advisable.
• Guy wires facilitate raising and lowering the tower to wo rk

on the antenna. ,
The base of the guyed tower can simply be placed on a cerne m

block. Prior to raising the tower, anchor the tower base to a steel
fence post or other metal stake driven several feet into the
ground to prevent the base from flipping up as the tower is
raised. The grounded stake will also provide protection against
lightning.

With the beam, feedline, and rotor installed on the tower and
properly oriented, attach the four guy wires . Fourteen-gauge
galvanized-steel electric-fence wire, available at farm stores,
makes excellent guy wire . Anchor the two side guys to the
ground at about a 45-degree angle to keep the tower from falling
sideways as it is raised, and anchor the back guy so that tine
tower will stop in a vertical position.

Two people can then "walk" the tower vertical while a thi rd
person pulls on the front guy and anchors it when the tower is
vertical. Guy wires should not be "banjo string" tight; a slight
amount of slack is advisable to minimize stress. Bond the tow el
base to the stake with heavy wire for lightning protection.
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A Simple 6-Meter
Balanced Antenna Coupler

A simple 6- me ter antenna coupler that will match 50-ohm
co ax to a bal anced 300- or 450-ohm feedline can easily be built
usin g two variable capacitors and a home-brew inductor. The
coupler has suffic ient ran ge to compensate reasonable values
of reactance present ed by a feedline so that the SWR on the 50 
ohm coax can be adjusted to I: I .

Although the delt a mat ching system is inherently narrow
band, the coupler allows the antenna system to operate over a
ran ge of about 0 .5 MH z above and below its desi gn frequency,
if the co upler is adjusted to maintain the SWR near I: I as seen
by the tran smitter. SWR on the balanced feedline may increase
to 3: l over thi s ran ge, but because of the low-loss feedline,
much less power will be wasted than if coax were used at a high
SWR all the way to the antenna.

To make the indu ctor , obtain 3 feet of 'I s-inch copper tubing
or # IObare copper wire. Tubing is easier to wind than solid wire .
Clamp one end of the tubing in a vise . Leaving about 4 inches
of tubing as a connecting lead , stretch the tubing stra ight and
begin winding turn s tightl y together on a broom handle or other
mandrel of about 3/4 inch in diameter.

When 7'12turn s have been wound , allow an additionaI4 inch 
es for a connecting lead and cut the tubing . When released, the
turn s of the coil will spring to a slightly larger diameter and can
be slipped off the mandrel. Now tak e a small piece of the tub
ing and run it around between the turns of the coil to space the
turn s from eac h oth er about one tubing diameter, or '18 inch.
Greater spac ing between turns will increase the co il' s induc
tan ce. Solder a wire to the center turn of the completed coil.

Two variable capacitors are required , one of about 100 pF
and the second o f about 35 pF. For tran smitter power of 100
watts or less, the I OO-pFcapcan be salvaged from an old ACIDC
broadcast radio. The smalle r (oscilla tor) sectio n of the se capac
itors is about 170 pF. Th e 35-pF cap will have higher volt age
across it, so it is best to obtain a "short-wa ve" type capacitor
forth is application. Ob serv e that both capacitor shafts are above
ground potential , so suitable insulated control knobs must be
used to avoid "hand capacit ance" e ffects.

Mount the capacitors on a Masonite or other insulating pan el
with a co ax connector and two binding posts for the feedline.
Th e 7'/2-turn copper-tubing coil is se lf-s upported by soldering

Tips on Soldering Copper Pipe
Non-lead solder must be used to join pipe that will carry potable

water; however, ordinary flux-cored "radio-TV" solder is satisfac
tory for use on antenna projects made of copper pipe or tubing.

The copper must be clean and bright to take solder. With steel
wool, buff all areas that are to be soldered to remove all traces of
oxide, and then immediately coat the areas with a paste flux such as
NO-KORODE, to keep oxygen away from the metal. The paste flux
augments the action of the solder's flux core.

Then assemble the joint and heat with a propane torch, while
touching the solder to the jo int. When the solder melts. feed it into
the joint. By capillary action, the solder will be drawn into the joint.

Apply only sufficient heat to allow the solder to flow. Overheating
will boil away the flux and the metal will oxidize quickly, so the sol
der will not "take." If this happens, let the metal cool and then re
buff with sandpaper or steel wool.

Soldering is best done in a warm (above 65° F) environment with
no air movement. Trying to soldercopper pipe in a winter windstorm
can be very frustrating, as the heat is carried away quickly.
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its three leads as shown in the sche matic . A neat enclos ure can
be made of squares of Masonite held together by hot g lue from
an electric glue gun.

Te st the coupler by connecting a 300-ohm carbon (non-induc
tive) resistorto the feedline terminals . Connect an SWR anal yzer
(or tran smitter and SWR indicator ) to the coupler input with a
short length of 50- or 52- ohm coax. Set the analy zer' s frequen
cy to 50.4 MHz. Adjust both variable capac itors for an SWR
indication of I: I . Generall y, both caps will be about half mesh
( IOO-pFcap will be about 50 pF and the 35-pF cap about 17 pF ).

Development of the
Copper-Pipe Beam and Tower

Th e 6-meter beam wa s tun ed up and then installed with a
reconditioned TV antenna rotor on a rick ety old 30-foot TV
tower. Due to the tower' s condition and to avoid anchoring the
base in concrete, four guy wires mad e 01'#14 ga lva nized fenc e
wire broken up with electric fence insulator s were used to sup
port it. The tower wa s positioned in the garden such that if it
fell , it would not contact the house, ga rde n shed , or othe r ant en 
nas (tel ephone and power lines to the hou se are und erground).

With the tower on the ground, the back guy wire and the two
side guy wires were anchored to old pipe s dri ven about 2 feet into
the soil. The assembly was then easi ly pushed upri ght by two peo
ple, wh ile the tower was kept from tipping sideways by the two
side guy wire s. A third person assisted by pulling on the front guy
wire , and secured it to its stake when the tower was vertical.

During the raising op eration, the back guy wire remained
slack unti l the tower became verti cal. Apparently , a kink
formed in the wire during the tim e it was slack. After rai sing
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the tower , I noticed the kink in the wire, about 5 feet above the
gro und. I thought, " I' Il twist a jumper wire around the kink to
strengthen the wire." Of co urse, I forgo t to do this in my exc ite
ment in trying out the new antenna sys tem.

Th e SW R and resonant frequ enc y had not changed notic e
ably from the tunin g that was done with the beam near ground
level , and several new 6-meter beacon sig nals were heard that
could not be hea rd on my 1/4-wa ve vertical.

Abo ut a wee k later , an eve ning stor m came in from Lake
Michigan , with winds up to 70 mph . I watched out the window
and observed the feedline whipping vigorously as it disappe ared
up into the darkness. Suddenly, the feedline we nt slac k!

Sadly, I took a flashlight and went out into the howling storm.
On the ground lay my tow er and beam ; the back guy wire had
broken at the kink . Th e woo de n boom was undam aged , but the
three co pper-pipe elements we re bent beyond repair.

Usi ng the dimen sion s that were record ed when the or iginal
beam was tuned up , new co pper-pipe e leme nts were cut and
installed . Speci al care was taken when the repaired beam was
erected to ensure that none of the guy wires became kinked.
Th e new beam has weathe red severa l wind and ice sto rms over
a period of a ye ar with no probl em . A co nce rn that the wood
en boom wo uld wa rp and throw the eleme nts out of alignment
has not been rea lize d; the pressure-treated wood is very
stable. T he reconditioned rotor continues to wor k eve n in near
zero weather.

Ord inary so lid-web 300-o hm TV line was used as a feede r
on the origi na l beam . During rain storm s the SWR we nt up to
about 2: I . However , the SWR could be brought back to I: I by
adj usting the antenn a co upler. Three-hundred- ohm "window"-

type ladd er line with stra nde d co nducto rs was used on th
repaired beam. Rain has no noticeabl e effect on this feedline.

Performance
A Yagi with three elements spaced 0.2 wavelength apart typ

icall y has a front-to-bac k ratio of about 12 dB , but the front-to
side ratio ca n be as high as 20 dB . At my QTH a steady ca rrie
at 50 .12 MH z can be heard about S8 (apparently, it is not a 6
meter beacon , as I have heard no modul ation or Morse identi
ficati on). Th e ca rrie r must be nearby, as it ap pears to be unaf
fected by propa gation phenomena.

The " mys tery" signal provides a co nve nient means to evalu
ate 6-meter antennas ! Rotating the beam to place its back -sidi
to the signal causes the signal level to drop nearl y into the nois
level. Off the sides of the beam , the sig nal co mpletely disap
pears in sharp null s.

Postscript
An initia l co nce rn abo ut the lack of durabil ity of the wood

en boom see ms to have been unfounded at this point. Fro m tln
ground, it does not app ear to have wa rped despit e the vari able
of the Michi gan wea ther, and it is st ill aes thet ica lly a pleasan
sight to see.

In spite of its endurance and eye appea l, however, it has yet t~

perform durin g the big opening, the most recent one missed OR

December 19, 2005. Unfortunate ly, while my wife Norma
KA8EHE, and I were at a movie, the locals were wor king h n
dreds of stations durin g our absence . Sadly, as of yet the bean
has not been able to perform its magic on the Magic Band . [

IC-7000~V~W ~m p~ 1 1 ) ~

While the IC-7000 has a spectrum scope like the IC-756PRO radios. it is not as
j unctional as the bigger rigs.

tial to drastically reduce the effects of any
sor t of ambient noise on operation. For
exa mple, ign ition noise, eve n when not on
channel, can cause AGC pumping that can
make reception of a weak signal very dif
ficult. Once the noise has been moved out
of the IF passband , this effec t is go ne,
unlike with more traditional configurations
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where the AGC would pump the receiver
gain eve n from an off-channel signal.

Having said this, I have yet to have an
opportunity to test the benefits of this. The
IC-7000 also has many of the features of
its big brothers, including twin digital
passband tunin g and dual manual notch fil
ters. The 7000 is the first radio with dual

notch filters, which is pretty coo l if used t{
reduce sideband images around a signal
By using the notch to eliminate sideband:
that are pumping the AGC, the AGC n:
allowed to act directly on the signal yot
are trying to receive (this is a key benefn
of having the DSP in the AGC loop). Thi:
dramaticall y af fects the SIN radi o am
causes a signal to ju st pop out.

Overall
The IC-7000 has a significantly ex.

tend ed set of C I-V co mma nds for remote
programming of the radi o. It will be inter
es ting to see all of the so ftware program,
that emerge to control the IC-7000. Voice
record and playback is a new feature for
this size radi o and one which should help
all of us VH F+ rovers who aren' t ca rry
ing big rigs with us in the field . A high
stability osci llator is now part of the stan
dard radio, which should help out with
digital modes.

Overall I'm very impressed with what
ICOM has been able to pack into the IC
7000 chass is, and I'm looking forward to
ga ining more operating ex perience with
such a fine radio. 0
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Calculating Tropopheric-Scatter Propagation Losses (from page 13) _

Table 2. Constant values applied to the variousfactors used ill
comparison.

based on an empirica l formula for a temperate climate only . There
are differences of 5 dB among these methods for a smooth Earth ,
and all give significantly different losses for obstruction . A prob
lem with these methods is that they are complicated to use and
this can lead to errors .

Detailed Comparisons
Th e ARRL's UHF/Mic rowave Experimenters Manual

meth od and the thre e CCl R methods all take into account the
more important variables . Th ese are now compared to see the
impact on the ca lculated result s of vary ing different factors. The
factors are indi vidu ally varied, with the remaining factors bein g
held co nstant at typi cal values as se t out in Tabl e 2.

Frequency
The four methods are in agreement that losses increase as the

cube of freq uency or 30 Log f in dB term s. The CCIR report J

states that the resu lts have not been validated outside the range
200 MHz to 4 GH z. There is some ev idence in the amateur lit
era ture that at lower frequencies as the wavelength becom es
much larger than the sca ttering cell s the relationship with fre
quency may not hold and this may impact on the accuracy of the
methods at 50 MHz.

Dista nce
As show n in figure 2, there are di fferences am ong the fo ur

meth ods over typicall y a 6-d B ran ge. Th e odd kink and

Climate
The CCl R Chinese meth od applies only to a temperate cli 

mate, and while not ge nerally spec ified , it is likely that most
am ateur meth od s are also based on a temperate cl imate. Onl y
CCl R meth ods I and 2 take into account d ifferent climates.
CC IR 2 provides graphs of the basic propagati on loss for a tem 
perat e and trop ical cl imat e and shows a variation that is rela 
tively small at sho rt distances, increasing to 6 dB at 1000 km.
CC IR I gives inform ation to adj ust for six of the eight cl imates
it spec ifies and shows variations of up to 15 dB between a mar-

Surface Refractive Index
The radi o refracti ve index at the surface has the effect ofbend 

ing the wave to the sca tte ring layer , slightly redu cin g the sca t
terin g angle and thus the sca ttering losses.

Both CCIR method I and the CCl R Chinese methods make
allowance for surface refracti ve index as show n in figure 3. CC IR
method 2 has separa te gra phs for temperate and tropical climates,
and these may include allowance for radio refracti ve index.
However , they would also be affec ted by changes of scatte ring
properties with climate, so the refracti ve index component is dif
ficult to iso late.

CCl R method I indicates refrac tive index is more important
at shorter distances and/or low obstruction angles where a sig
nificant part of the path is within a few krn of the surface. It indi
cates that a var iation of refracti ve index fro m 320 to 380 can have
an impact of 5 dB at shor t distances, reduci ng to 2 dB for long
paths (ove r 500 km) or where there are a few degrees of obstruc
tion . The Chinese method applies a co nsta nt correction for sur
face refracti ve index independ ent of distance or obs truction
angles; this is not logical , and the approac h is co nsidered defi
cient in this respect.

incre ased detail of CClR meth od I reflec ts the fac t that it takes
specific acco unt of the var iation of scatte ring losses with height
for each climate.

Typical Value
144 MHz
500 km

Temperate
320

Nil-smooth Earth

Factor
Frequency
Distance
Climate
Surface Refractive Index
Obstructions

Distance 500 km , Obstruction Angle Zero

Desert Temperate Tropical
212.0 ,.------,---....,..,....------.".....-".,........-,....,....,..,......"......,.--...........

210.0 +- ::::::::~."",..- =...----------~

208.0 - ~---

m
"0
-; 206.0 -1---------
1Il
o
-'

~CCIR 1

Chinese

204.0 -1--- - - - - - - - - - - - - - ----------'1

202.0 +----------------------

200.0 -!-. ---,------,-----,------,--,---.,..--...---....,---,----l

300 310 320 330 340 350 360 370 380 390 400

Radio Refractive Index

Figure 3. Yariation ofpropagation loss with surface radio refra ctive index.
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Ham Radio Magazine
Anthologies

Enjoy collections of the best material
published in Ham Radio magazine,
conveniently arranged by subiect
and by original publication date.

Homebrewing Techniques -
Useful and practical advice and
techniques for the person who wants
to build anything from sma ll solid
state projects to beam antennas.

Order No. AHOME $19.95

Test Equipment &
Repair Techniques 
From building test gear to trouble
shooting the rig. this anthology of
the best art icles on the subject
has been carefully selected to
meet today 's needs.

Order No. ATEST $19.95

Ham Radio Anthology:
Antennas-
These two antenna antho logies
cover all types of antenna
designs and theory from 160
meters through microwaves.
Articles have been selected to
be as timely and valuable to
today's Ham.

Antennas -1968-1972
Orde r No. ANT1 $19.95
Antennas -1973-1975
Order No. ANT2 $19.95

Name _

Address _

City _

State Zip _

APPENDIX A: Propagation Losses
App lies to 50% path reliab ility. temperate climate. and radio refractive index of 320.

6 Meters
km () deg I de g 2 deg 3 deg 4 deg 5 de g 6 deg
100 155.3 165.7 171.9 176.6 18 1.9 187.9 189.9
150 164 .4 172.6 180.6 187.0 189.6 191.8 193.7
200 170.3 18 1.8 186.2 189.2 19 1.8 195.7 199.1
250 178 .8 183.8 187.3 191.6 196.0 199.6 202.8
300 181.1 185.2 190.7 195.5 199.5 203 .0 206.2
350 182.9 189.4 194.7 199. 1 203.0 206 .5 209.5
400 187.4 193.5 198.4 202 .7 206.4 209 .7 213 .9
450 192.1 197.5 202 .3 206 .3 210 .5 214.9 218 .9
500 196.4 20 1.6 206.1 210.9 2 15.6 2 19.6 222.8
550 200.6 205.4 210 .8 2 15.9 2 19.9 223 .3 226.6
600 204.4 2 10.2 2 15.7 219 .9 223 .5 227 .2 230 .7
650 209 .2 2 15.2 2 19.6 223 .5 227 .5 23 1.2 234.6
700 2 14.2 2 19.0 223.2 227 .6 231.4 235 .0 238 .2
750 218.2 222.7 227 .3 23 1.4 235 .1 238.5 241 .6
800 221.8 226 .7 23 1.1 235 .0 238.6 241.9 244 .9
850 225 .9 230.5 234.7 238 .5 241.9 245.0
900 229 .8 234.2 238.2 241 .8 245 .0
950 233.4 237 .6 24 1.4 244 .9

1000 236 .9 240 .9 244.5

2 Meters
kill () deg I deg 2 deg 3 deg 4 deg 5 deg 6 deg
100 169. 1 179.5 185.7 190.4 195.7 201.7 203 .7
150 178.2 186.4 194.4 200.8 203.4 205 .6 207 .5
200 184.1 195.6 200 .0 203.0 205.6 209 .5 2 12.9
250 192.6 197.6 201. 1 205.4 209 .8 2 13.4 2 16.6
300 194.9 199.0 204.5 209.3 2 13.3 2 16.8 220.0
350 196.7 203.2 208.5 2 12.9 2 16.8 220.3 223 .3
400 201.2 207 .3 212 .2 216 .5 220.2 223 .5 227.7
450 205.9 211.3 2 16. 1 220.1 224.3 228.7 232 .7
500 2 10.2 2 15.4 2 19.9 224 .7 229.4 233.4 236.6
550 2 14.4 2 19.2 224 .6 229 .7 233.7 237 .1 240.4
600 2 18.2 224 .0 229 .5 233.7 237.3 24 1.0 244.5
650 223.0 229 .0 233.4 237 .3 241.3 245.0 248.4
700 228 .0 232 .8 237.0 24 1.4 245 .2 248.8 252.0
750 232 .0 236.5 24 1.1 245 .2 248.9 252 .3 255.4
800 235.6 240.5 244 .9 248 .8 252.4 255 .7 258 .7
850 239 .7 244 .3 248 .5 252 .3 255.7 258 .8
900 243.6 248 .0 252.0 255 .6 258.8
950 247 .2 25 1.4 255.2 258 .7

1000 250 .7 254.7 258.3

Ql y Item # Price Tolal Price

Shipping/Handling

Tofal

Shipping & Handling - U.S.and possessions- add$5
for the first book. $4.50 for 2nd and $1 for each
additional. FREE shipping & handling on ordersover
$75 (merchandise only). Foreign - Charges are
calculated by orderweight & destination.

o Check 0 Money Order 0 MasterCard

o Vis a 0 Discover 0 American Express

Credit Card No. _

Exp. Date _

CO Communications Inc.
25 Newbridge Rd., Hicksville, NY 11801

516-681 -2922 ; Fax 516-681-2926
www.cq-amateur-radio.com

Order Toll-Free 800-853-9797
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itime temperate climate over sea and a
desert cl imate . For those who migh t live
in the outbac k or the tropi cs. the cl imate
varia tio ns ca n be sig nificant and are only
fu lly take n into account with CCI R
method I.

Obstructions
Figure 4A shows the re are significant

differe nces be twee n the four meth od s.
and that with 5 degrees ofobs truc tion (2.5
degrees at eac h statio n) the d iffe rences
between the methods are as much as 25
dB. In amate ur situations. obst ruc tio n
angles of 2.5 degrees at eac h end are not
uncom mon , and thus this var iat ion rep 
resent s a major co nce rn in ca lculating tro
posph eric -scatter losses.

In order to exp lore this issue, figu res 43
and 4C give the data at 200 km and SOO
km. Fig ure 4C shows that at short dis
tances and sma ll angles there is much clos
er agreement between all methods. At sao
krn, as shown in fig ure 4C, it is seen that
all three CC IR met hods are substantially
less than the 10 dB per degree approach
used by the ARRL UHF/Microwave Ex
perimenter 's Manlla/2 met hod.

The 10 dB per degree approach and the
CCI R Chi nese method both are based on
empirica l equatio ns. It is possible that
these equations do not hold over a wide
range of dis tances and angle. However,
bot h CC IR met hods I and 2 are intended
to apply over the range of dat a graphed
and still show large variations . Th e only

Visit Our Web Sit@
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Path Reliability
For amateur operations it is sufficient

to work o n the basis of 50% path reli a
bility , as if information is missed, it can
be repeated . It is likely that most meth 
ods in amateur texts are based on 50%
path rel iabi lity, but few speci fy the level
on which they are based . CC IR meth od I
pro vides data for a range of path reli abil -

UHF amateur situations they will not be
a sig nificant factor. The ARRL UHF/
Micro wav e Experimenter's Manua/2

meth od has a co nstant of 2 dB plu s an
amo unt related to antenna ga in. It is dif
ficult to see the logic for thi s co nstant, so
thi s meth od is not preferred.

Aperture to
Medium Coupling Loss

Three of the meth od s provide a mean s
of calculating the coupling loss whic h
arises whe n the ant enna ga ins reach a
level at which only a sma ll part of the
effective scattering vo lume is utili zed
(see figure 5).

Both of the CC IR meth od s give simi
lar result s and show that these losses are
on the order of no more than a dB, pro
viding ant enn a ga ins do not excee d 25
dBi at each end. Thus, fo r most VHF and

saving grace is that they are very c lose at
the larger distances that are of most inter 
est (800 km).

APPENDIX B: Propagation Losses

Applies to 50% path reliability, temperate climate and radio refrac tive index of 320.

70 em
km odeg 1 deg 2 deg 3 deg 4 deg 5 deg 6 deg
100 183.4 193.8 200.0 204.7 2 10.0 2 16.0 218.0
150 192.5 200.7 208.7 2 15.1 2 17.7 2 19.9 22 1.8
200 198.4 209.9 214.3 217.3 219.9 223.8 227.2
250 206.9 211.9 2 15.4 2 19.7 224.1 227.7 230.9
300 209.2 2 13.3 2 18.8 223.6 227.6 23 1. \ 234.3
350 2 11.0 217.5 222.8 227.2 23 1. 1 234.6 237.6
400 2 15.5 22 1.6 226.5 230.8 234.5 237.8 242.0
450 220.2 225.6 230.4 234.4 238.6 243.0 247.0
500 224.5 229.7 234.2 239.0 243.7 247.7 250.9
550 228.7 233.5 238.9 244.0 248.0 25 1.4 254.7
600 232.5 238.3 243.8 248.0 25 1.6 255.3 258.8
650 237.3 243.3 247.7 25 1.6 255.6 259.3 262.7
700 242.3 247. 1 25 1.3 255.7 259.5 263. 1 266.3
750 246.3 250.8 255.4 259.5 263.2 266.6 269.7
800 249.9 254.8 259.2 263. 1 266.7 270.0 273.0
850 254.0 258.6 262.8 266.6 270.0 273. 1 -

900 257.9 262.3 266.3 269.9 273. 1 - -

950 261.5 265.7 269.5 273.0 - - -
1000 265.0 269.0 272.6 - - - -

23 em
km ()deg 1 deg 2 dcg 3 dcg 4 dcg 5 deg 6 deg
100 197.7 208.1 2 14.3 2 19.0 224.3 230.3 232.3
150 206.8 2 15.0 223.0 229.4 232.0 234.2 236. \
200 212.7 224.2 228.6 23 1.6 234.2 238.1 24 1.5
250 221.2 226.2 229.7 234.0 238.4 242.0 245.2
300 223.5 227.6 233. 1 237.9 241.9 245.4 248.6
350 225.3 23 1.8 237.1 24 1.5 245.4 248.9 251.9
400 229.8 235.9 240.8 245. 1 248.8 252. 1 256.3
450 234.5 239.9 244.7 248.7 252.9 257.3 26 1.3
500 238.8 244.0 248.5 253.3 258.0 262.0 265.2
550 243.0 247.8 253.2 258.3 262.3 265.7 269.0
600 246.8 252.6 258. 1 262.3 265.9 269.6 273. 1
650 25 1.6 257.6 262.0 265.9 269.9 273.6 277.0
700 256.6 26 \.4 265.6 270.0 273.8 277.4 280.6
750 260.6 265.1 269.7 273.8 277.5 280.9 284.0
800 264.2 269.1 273.5 277.4 28 1.0 284.3 287.3
850 268.3 272.9 277.1 280.9 284.3 287.4 -

900 272.2 276.6 280.6 284.2 287.4 - -
950 275.8 280.0 283.8 287.3 - - -

1000 279.3 283.3 286.9 - - - -
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DISTANCE =500 km

Total of Both Obstruction Angles (Degrees)
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Figure 48. vuriation ofloss du e to obstructions at 400 kin. The graph provided with
CCl R-2 limits the calculation of losses with this method to a littl e over 5 degrees at

200 km.

Figure 4A. Varia tiou ofloss du e to obstruct ions at 500 kill. The graph provided with
CCIR-2 limits the calculation of losses with this method to a little over 3 degrees

at 500 kill.
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It is noted that of the four methods COIl 

sidered most promi sing, there are a num
ber of min or di fferences. How ever, a
major difference ar ises in the way thai
obstruction losses are determined . Both
the ARRL UHF/Micro wave Experimen
ter 's Manual? meth od and the CCI R
Chinese meth ods are based on empirical
formulas and co uld well have limited

Assessment
and Conclusion
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DISTANCE =200 km

Total of both Obstruction Angles (Degrees)
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ities for various climates and distances.
The data show that moving from 50%
path reliability to 90% can add up to 10
dB to the propagation loss. CCIR method
2 provides similar data for both temper
ate and tropical cl imates with similar
variations. The CCIR Chinese method is
provided for 50% path loss onl y. Given
that the propagation loss is required for
50 % path reliability, any of the CCIR
methods are suitable, in this respect, and
are basically co nsistent.

Popular Communications
25Newbridge Road , Hicksville , NY11801
Phone: 516-681-2922; Fax 516-681-2926

Visit our web site:
www.popular-communications.com

The World's most
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Shortwave listening
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listeners world-wide.
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monitoring of police, fire, utility,
and aircraft communications;
international shortwave listen
ing; CB radio; amateur radio ;
FRS; GMRS; monitoring radio
digital communications includ
ing CW, RTTY, SITOR , etc;
AM/FM commercial broadcast
ing; weather and communica
tions satel lites ; telephone
equipment and accessories ;
radio nostalgia; alternative radio;
clandest ine radio; and military
radio.
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Figure 4C. Variation ofloss due to obstructions at 800 kill. The graph provided with
CCIR-2 limit s the calculation of losses with this method to a little over I degree at

800 kill.
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to 6 degrees. Aperture to medium co u
pling losses are assu med to be sma ll, but
should be added if antenna gai ns are more
than 25 dBi at eac h end (see figure 5). The
tables are based on 50 % path reli ability,
temp erate clim ate, and a refrac tive index
of 320 and should be applicable to south
eas tern Australi a. For those who live in
other areas, it wi ll be necessary to go to
the or iginal CC IR report. As an approx i
mation , applicable for distances beyond
600 krn, reduce the figures by 4 dB in the
tropi cs and increase them by 9 dB in
desert regions. •

I will resort to concluding that on the bal
ance of prob abi lities, CCIR meth od I is
to be preferred . The major prob lem with
this method for amateur use is that it is
complicated to use and this can lead to
errors. So as to allow amateurs the oppor
tunit y to take advanta ge of it, I have pre
pared a set of tables at Appendi x A and
Appendix B that set out the propagation
loss based on CCIR meth od I for the
band s 6 & 2 mete rs and 70 em & 23 ern,
These cover distances from 100 krn to
1000 krn and total obstruction angles (the
total of those for both stations) from zero

DISTANCE = 800 km

60 .

lJl
:E. 50 ---- ----
1/1
c:
0 40<:l
o -+-CCIR 1
~... ~CCIR 2- 301/1
.c Chinese
0

~ARRL UHF..0 20-CI>
~

"0 10 .
1/1
1/1
0

...J
0

0 2 3 4 5 6

Total of both Obstruction angles (Degrees)

application in the situations thatare of our
prime interest-longer distances co m
bined with obstructions. The major dif
ferences between CCI R methods I and 2
in relation to obstruction loss are a con
cern, but at least they are close at the
longer distances that are of most interest.
CC IR method I is based on work by the
US National Bureau of Standard s, which
perhaps gives it more credibility. It also
includ es the wides t range of climates and
all other variables .

In the absence of an independent way
of deciding which is the correc t meth od,

7,.....- - - _ ......_--__-_...............-_<>-__--.."",.

Figure 5. Aperture to medium coupling losses.
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By Dr. H. Paul Shuch,* N6 D

DR. St:TI'S STARSHIP
Sear-ching For- The Ultimate DX

When Did We Become Obsolete?

Look around. Do you see many young f aces in the crowd at a typical SET! League
meeting? WeI!, neither do I. We all are becoming graybeards, and !f that doesn 't

concern us, perhaps it should. (WA2UNP photo)

Think back, if you are old enough
(and if you are a member of The
SETI Lea gu e, demographics sug

gest you mo st likely are) , to the exciting
da ys of October 1957 . Th e world ' s first
artific ia l sa te llite, Sputnik I , hadjust been
pla ced in orbit. It wa s launch ed by the
USSR (tha t area of the world had been
known by thi s acronym for two ge ne ra
tion s, altho ug h in A me rica the y still we re
collec tively referred to as 'T he Ru s
sians") . If you, lik e me, were livin g in the
U.S . at the tim e, yo u were being told that
the USS R wa s an ene my nati on , the
Russian s an enemy people. Your enemy
was in sp ace ; yo u could hear them on 20
Me (this wa s in the da ys before MH z)!
A merica was sudde nly a paran oid nati on .

Th ink back, if yo u are old eno ug h (and
if yo u're a radi o ama te ur, sta tistics sug
gest yo u most likel y are), to the fra ntic
days imm edi ately foll owin g Sputnik. The
United States was tryin g de sperately to
play ca tch-up . Your high school guida nce
co unse lor was telling you, "You' re good
at sci ence . You 're good at math. Go and
become an eng inee r; we w ill nev er have
enough eng inee rs to ca tc h up to the
Ru ssian s." (At the sa me tim e, yo u learned
years later, yo ur friend Sasha Zait sev in
the US SR was being told by hi s high
sc hool guidance co unse lor, " You' re good
at science . You 're good at math. Go and
become an engi neer; we w ill never ha ve
eno ug h engi neers to stay ahe ad of the
A mericans .")

Th ink back, if you are not ye t senile
(and if yo u're able to read this, there is
st ill ho pe ), to wh en yo u fir st got yo ur ham
rad io licen se. The wo rld that Sputn ik had
ma de smalle r was sudde nly shrinking
even mo re . You co uld talk (okay, so it
was probabl y via Mor se Code) to othe r
ham s hal fway aro und the world- may be
eve n to the dreaded Russian s. Maybe they
weren't yo ur ene my after a ll.

Think back, if yo u are old eno ug h (and
if yo u've read th is far , I know yo u are) ,
to the exc ite me nt of December 1961 .

"Exec utive Director, The SET! League, 1IlC.,
<IV IV IV.se tiIeaglie.org>
e-mail: <n6 tx@setileag lle.org>
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W ith a littl e help fro m yo ur USAF
frie nds , a handful of ham radi o ope rators
had just launch ed OS CAR I, the wo rld's
fir st non -government sate lli te . You could
hear it on 145 Me (this was still in the
day s before MH z)! Suddenl y sch ool s (the
sa me ones that were training Ameri cans
to ca tch up wi th the Ru ssians, and the
same ones that were training Russians to
stay ah ead of the Americans) were acti
vating ham radio clubs, bu ilding anten
nas, and pointing them ... up !

Now think back to last week . Surel y
yo u're o ld eno ug h to have not iced yo ur
kid (or maybe your gra ndk id) In stant
Messa ging to hi s buddies in Russi a.
Maybe he/ sh e do esn 't re me mber what
USSR stood for, but he/she kn ows all the
countries in the world by their e-mail suf
fixes. Never mind that thos e same inter
national suff ixes used to be ham call sig n
prefixe s. What matters is that yo ur off
spring are talking to the world via 1M and
e-mail and VolP (Voice over Internet
Prot oc ol ) and cell phones-and yes ,
even via sat ellite links, links in vi sible to
them. Do yo u think they ha ve any need
for ham rad io '? Probably no more than
we have need for spa rk. The world ha s
passed us by .

Or ha s it '?Are there a few things we car
st ill teach our kids, our grandkids, before
they pu t us out to pastu re '? I like to think
the re are.

Think forward to a wo rld linked by <:

tel ec ommun icat ion s infras truc ture thai
ri val s sc ience fic tio n' s bol dest pr edi c
tio ns . Every man , wo ma n, and child car
ries a com munic ator (possib ly implant
ed) that links him or her to everyo ne else
on Earth- insta nt ly, and c heaply , via
sate llite , in wha tever lan gu age the par tie
ipants cho ose. You thou ght Paramount
Stud ios held a ll the pat ents on the
Universal Translator/Communicato r'?Sc
did I. Howeve r, it wasn' t lon g before this
technology perm eated our soc iety .. . and
tran sformed it.

No w think far forward and about a c iv
ilization in decline. For ge ne ra tions , om
descen dants took for gra nted a techno
logical base th at uni fied thei r wo rld .
Nob od y need ed ham radio; it was obso
let e , overtake n by progress . Nobody
need ed Th e SET I Leagu e ; it was a ves
tige of a bygon e era, a foo tno te in the his
tor y book s. A ll an yb od y need ed was to
think the right wo rds , and the neural int er
face se lf-activated, putting any indi vid
ual in instant co ntac t with any other, at
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the speed of thought. The omnipresent
satellites were invisible not only to their
eyes , but to their mind ' s eye as well.

Until they bega n to fail. Our machines,
like ourselves, are mortal. Suddenly,
there was nobody on Earth who remem
bered Keplerian elements. There was
nobody alive who remembered Max
well's Equations. Right ascension and
declin ation might as well have been mys
tical incantations to a long-dead god. The
global net fell silent, and not a soul had a
clue about how to fix it.

Fortunately. a group of anthropologists
and historians remembered something
from their school days, a primitive crea
ture. cryoge nically preserved, who had
roamed the Earth in those prehistoric days
when satellites were new. and Russians
and Americans thought themselves ene
mies. A being who used ancient, stone-age
tools such as dishes and LNAs and fre
quency synthesizers and digital signal pro
cessing to squeeze out crude. low-infor
mation-content signals from the stars.

Thus, they thawed out this crea ture and
put him to work, and he saved the world.

He was an amateur radio astronomer.
He was a SET( League member.
He was you.

73, Pau!. N6TX

CQ Communications Inc .,
25 Newbridge Rd., Hicksville, NY 11801

516-681 -2922; Fax 516-681 -2926
Order Toll-Free800-853-9797

W5YI Group 29 www.w5yi .org

Yaesu Cov.lll , COy. IV : www.vxstdusa.com

It's easy to advertise in CO VHF. Let me know what I can do to help.
Don Allen, W9CW, (217) 344-4570 or FAX (217) 344-4575

e-mail:ads@cq-amateur-radio.com

Check out our Web site at: www.cq·vhf.com
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HR Anthologies

~
~

BOOKS I

Buy all 4 for
only $75

Enjoy collect ions of the best material published in
Ham Radio magazine , convenie ntly arranged by
subject and origiana l publication date .

Homebrewing Techniques Order # AHOME

Test Eqpt & Repair Techniques .Order # A TEST

Antennas - 1968 - 1972 Order # ANTS 1

Antennas - 1973 - 1975 Order # ANTS 2

Get all 4 for $75 plus Free shipping ...Order # ASET

Shipping& Handling: U.S. & Possessions-add55for thefirst item,
$2.50 for thesecond & $1 for each additionalitem. Free shipping
on orders over $75. Foreign S&H calculated by order weight and
destinationand added to yourcredit card charge.

McCoy on Antennas
by Lew McCoy, W11CP
Unlike many technical publications,
Lew presents his invaluable
antenna information
in a casual , non-intimidating
way for anyone!

Order No,MCCOY $15.95
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FT·2800M 2M Mobile

FT·7800R 2M/440 Mobile

· 65w • Ruggedly Built
• Alpha Numeric Memory System
• Direct Keypad Frequency Entry
• Bullet-proof Front End

Call Now For Low Pricing!

Ultra compact HF,VHF, UHF

• 100w HF/6M, 50w2M, 20w UHF
• DSPincluded · 32 color display
• 200mems • Detachable front panel (YSK-85

Call forLow Price!

• 50w 2m, 40w on 440mHz
• Weather Ale rt
· 1000+ Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

• 10M/6M/2M/70CM • Wirescapable
· 800+ memories • Built-in CTCSS/DCS
• Re motab lew/optional YSK-8900

Call Now For Special Pricing

WORLDWIDE DISTRIBUTION

NEW!t~1
:;j " .• "''' '

I;UU

VX·7RNX·7R Black

2M Handheld

• Direct Keypad Entry
• 5woutput
· 209 memories
• Ultra Rugged

Call Now For Special Pricing!

2M/220 /440 HT

• wideband RX- 900 memories
• 5W2/440 , 1.5W 220 MHzTX
• Li·IONBattery - EAI system
• Fully submersible to 3 ft.
• CW trainer built-in

NEW Low Price!

FT·60R
• 2m/440HT
• 5W Wide-band receive
• CTCSS/DCS Built-in
• Emergency Auto 10

Low Price!

• 5W@13.8VextDC • USB, LSB,CW, AM, FM
• Packet (1200/9600 Baud FM) • 200 mems
• built in CTCSS/DCS · TX160-10M, 6M, 2M, 440
• Co mpact 5.3" x 1.5" x 6.5", 2.6 Ibs
• FNB·85 NiMHbattery + NC-72Bincluded

Call Now For Low Pricing!

50/2M /220 /440 HT

• Wideband RX - 900Memories
• 5WTX(300mw 220Mhz)
• Li-Ion Battery
• Fully Submersible to 3 ft.
• Built-inCTCSS/DCS

1I.:..:::r~E"• • Inlernet WIRES compatible
Now available inBlack!
NEW Low Price!

• Yaesu Coupons/Free items Expi re 1·31·06

Call Now For
Cool Winter Specials!

• V+UN+VlU+U operation
• V+Ufull duplex · Cross Band repeater function
• 50W 2M35WUHF
• 1000+ Memory channels
• WIRES ready
Call Now For Low Pricing!

FT·1000MP MKV HFTransceiver

• Enhanced Digital Signal Processing ' Notincluding60Mband

• Dual RX
• CollinsSSBfilter built-in
• 200W, External powersupply

Limited Supply!

• HF/6M/2MI70CM• OSPBuilt-in
• HF 100W(20Wbattery)
• Optional P.S. +Tuner · TCXO Built-in

Call Now For Our Low Pricing!

FT·897D VHF/UHF/HFTransceiver

WOODBRIDGE, VA
(Near Washington D.C. )
14803 Build AmericaDr. 22191

\
703) 643-1063
800) 444·4799

Steve,WlllIi{(},1!lfgr.
Exit 161 , 1-95, So. 10 US 1
woodbridge@hamradio.com

DENVER,CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444·9476
Joe, KDOGA, Co-Mgr.
John, N5EHP, Co-Mgr.
denver@hamradio.com

PORTLAND,OR
11705S.w.Pacific Hwy.
97223

\
503) 598-0555
800)854·6046

Leon, W7AD, Mgr.
Tigard-99W exit
from Hwy, 5 & 217
portland@hamradio.com

SUNNYVALE,CA
510Lawrence Exp. #102,94085

\
408) 736-9496
800)854·6046

Dan K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So. fromHwy. 101
sunnyvale@hamradio .com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854·6046
Tom, KM6K, Mgr.
Hwy. 163& Claremont Mesa
sandiego@hamradio .com

ATLANTA,GA
6071 Buford Hwy., 30340

\
770) 263-0700
800)444·7927

Mark, KJ4VO, Mgr.
Doraville, 1 mi.no. of 1-285
atlanla@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021

\
602) 242-351 5
800) 444-9476

Gary, N7GJ, Mgr.
1 mi.east of 1-17
phoenix@hamradio .com

SALEM, NH
(Near Boston)
224N. Broadway, 03079

\
603) 898-3750
800)444·0047

Chuck, N1 UC, Mgr.
sales@hamradio.com
Exit 1, 1-93;
28mi. No. of Boston
salem@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720

\
302) 322-7092
800)644·4476

Rick, K3TL, Mgr.
RT.1 31/4 mi., So. 1-295
newcastle@hamradio.com

OAKLAND,CA
2210LivingstonSt., 94606
(510) 534-5757
(800) 854·6046
Mark, WI7YN, Mgr.
1-880 at 23rdAve. ramp
oakland@hamradio.com

BURBANK,CA
2416 W. Victory BI. , 91506
(818) 842-1786
(800) 854·6046
Eric, KA61HT, Mgr.
Victory Blvd. at Buena Vista
1 mi.west 1-5
burbank@hamradio .com

ANAHEIM. CA
(Near Disneyland)
933N. Euclid St., 92801
(714) 533-7373
(800) 854·6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com



• 50Watts of RF Power Output.
• Extended Receive: 136- 1n
• Keyboard entry of frequencies directly from microphone.
• Illuminated front panel keys for nighttime use.
• 221 Memory Channels with Alpha-numeric labeling.
• Eight Memory Banks for organizing Memory Channels.
• Dedicated 10-channel NOAA Weather Broadcast Channel Bank (U.S. versio
• Adjustable MicGain, and WidelNarrow Deviation & Receiver Bandwidt
• Built-in CTCSS and DCS EncoderlDecoder circuits.
• Four user-programmable "Soft" keys on microphone, foraccess to Me

items orfront panel key functions.
• Automatic Repeater Shift (ARS), Automatic P-oWer ff4~P.r~);~~

Channel lock-Out (BClO) features. ....
• CW Trainer: Practice Morse Code between QSOs!
• Security Password to help prevent unauthorized use.
• One-tou ' owned WiRES-II



• 5W FM Transceiver
• Wide Receiver Coverage
• IPX7Submersible 3 feet (1 m) for 30 minutes
• Loud Audio 700 mW via Internal Speaker
• Long Life Battery FNB-83 (7.2V/1400 mAh) included
• Huge Display (LCD)
• Enhanced Pagingand Code Squelch (EPCS)
• CTCSS/DCS included
• Security Password Feature
• Direct Keypad Frequency Entry (VX-170 Series»
• Transmit Time-Out Timer (TOT)
• Automatic Power-Off (APO)
• Automatic Repeater Shift (ARS)
• YAESU's exclusive ARTSTM(Auto-Range Transponder Sy~U(

• RF Squelch Circuit
• 200 Standard Memory Channels with 10 Memory B®fi
• Alpha-Numeric Labeling of Memories
• Dual Watch (Priority Channel Scanning)
• Emergency Feature
• Smart Search Memories

Huge I
LCD

FM Mono Band Hand Held Transceiver

VX-120/VX-170 Series
(8 key Version /16 key Version)

VX-120/170 (VHF) VX-127/177 (UHF)

. HANDHELD TRANSCEIVERS I

Watll rproof ing speci fications are assured only when using the gen uine YAESU
FNB"-83 Battery Pack or FBA-25A Battery Holder. The use of alter-m arket batteries
or other accessories may compromise the effectiveness of the waterp roofing.

VX-7RNX-7Rs

For the latest Yaesu news , vis it us on the Internet:
http://www.vertexstandard.com

5 W Heavy Duty
2 m170 cm
Dual Band FM Handheld

FT-60R

Specifications subject to change without notice. Some accessories and/or
options may be standa rd in certain areas. Frequency coverage may differ
in some countries . Check with your local Yaesu Deater lor specific details.

Ultra-Rugged
5 W Full Featured
2 m FM Handhelds

VX-150NXO[
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