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It's that time of year again! Fall
has arrived bringing the changing
colors and the harvest from nuch
hard | abor. The hi gher bands have
awakened bri ngi ng many maj or
openings and plenty of DX to work
with those QRP signals. Admittedly
this is ny favorite tine of year.
The weather is still nice enough to
enjoy while ham radio conditions
permit many hours of excitenent.
W all know what type of weather
lies ahead so now is the tinme to do
a check of antenna systens or put
up that new ant enna.

Earlier we established a thene of
planting the seeds of QRP to see
what our harvest would bring. The
club has planted seeds by having
display tables at the Des Mines,
Si oux Gty, Amana (t hanks to
KBOEDE), and West Liberty hanfests.
Buil ding events were held in Sioux
Cty, West Liberty, and Des Mbines
to introduce new builders to the
j oy of constructing your own
equi prrent . The Fi rebal | 40
transmtter kit was featured in
Sioux Gty and the St. Louis Audio
Amp was featured in West Liberty
and Des Mbi nes. Ade (WORSP), Paul
(KBOJIT), Jerry (WB0T), and John
( NUoV) had QRP rel at ed
presentations at the Sioux City
hanf est . A building contest was
held in January with three w nners
being awarded ©prizes for their
outstanding entries. The second
annual bui | di ng cont est wil
concl ude sonetinme in January 2000.

Meet i ngs wer e al so hel d in
Urbandale, Sioux GCity, and |owa
Gty to gi ve everyone an
opportunity to attend. The club
al so arranged group buys on books
with Paul Washa books and Tick
Keyers from Enbedded Resear ch.
Plus special pronotional prices on
QRP kits were offered at sone of
t he hanfests (by various vendors).

It has been a great year for the
club and the harvest we have gai ned
is that nenbership has grown into
the 90's. | expect it to continue
to increase, as the club remins
active in pronoting the 'good word'
about | ow power operating. Menber s
are shari ng their operati ng
experiences and projects by witing
articles for this newsletter (and
my thanks to you all for making it
a success). Many new buil ders have
been shown how easy and fulfilling
it is to pick up that soldering
iron and <create a functioning
station accessory or rig.

The lowa QRP Cub wll also be
sponsoring several operating events

in the upcomng nonths. Mor e
details wll follow later but |
think you all will enjoy what's in
t he works.

Over the last few nonths |'ve had
the pleasure of working wth Dave
Gaudi ng  of the St. Louis QRP
Soci ety. The SLQS has donated
sever al sample issues of their
newsletter for our display table
plus has donated audio anp boards
to use as a club project. The
boards have been distributed at the
st Li berty and Des Moi nes
hanfests and any remaining will be
avail able to nmenbers by sending ne
an SASE (while supplies last). The
audio anp is a fun project and is a
great project for the first tine
bui | der.

Finally I need to correct a m stake
I made in the last issue of the
lowa QRP Journal. I incorrectly
stated the VE3DNL marker generator
kit was being sold through the
Arkansas QRP d ub. That was not
correct and ny apologies to Jay
Brom ey WBJAY of the Ft. Smith QRP
G ub (Arkansas). The Ft. Snmith
group is marketing the VE3DNL
mar ker generator and the proceeds



go towards funding QRP related
events.

The | atest exci t erent with QRP
operating is mlliwatting! Sever al
menbers of the <club have Dbeen
trying to help KI5TF in working all

states usi ng milliwatt power
levels. Qhers have just joined in
the fun. I had the pleasure of

@GOing with WXE on Cctober 12.
He had a nice signal so | answered
his CQ (plus | recognized his call
from QRP-L). To ny surprise he was
only running 700 mlliwatts (and
had a 5/5 to 5/7 signal)! He
| owered his power to 300 mlliwatts
and nmy report to him was 5/4/09.
The report changed to 5/2/9 at the
100 mlliwatt |evel. I would have
asked him to lower the power
further but famly matters called
so | had to QRT. Ray did say he
has successfully made contacts at
the 3 milliwatt |evel. Thi s hobby
is truly amazing!

72, de John NUOV
bur nl eyi a@one. com
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Menber Profile - John Mc C un N3REY
By John Mc C un N3REY

I grew up in Oskaloosa in the
fifties and sixties. G aduat ed
from high school there and attended
WIlliam Penn College for a year and
a half. | started dabbling in
electronics by building crystal
radios and a single tube five-band
het erodyne receiver anongst other

fun itens. Then Uncle Sam call ed,
or at least | thought he was going
to invite nme, so | joined. Went to
Col or ado to | earn medi cal

electronics and spent 10 vyears
doing that for God and country.

But then | found out | could do
this for a living and nmake nore
money if | was doing it as a
civilian. So I went to work for

some nedical conpanies installing
and servi ci ng CAT scans and
eventually M rmachi nes. At the
same tine | got involved in
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conputers, building and repairing,
t hen programi ng. I got ny degree
in progranmm ng but hated sitting at
a terminal for 8 hours a day. So I
was wondering how | could solve ny
dil emma when it dawned on ne that |
could conmbine my hardware talents
and ny software and became a
systenms network adm nistrator. So
here | am at the University of
Maryl and doing just that for the
| ar gest research engi neering
institute on canpus. Sorry |
di gressed there.

| really started in ham radio in
the late 70's as a bandit. | was a
licensed CB er but had illegal ham
gear | wused. Shh.... don't nention
it. I never did get caught. Then
again in the wearly 90's | got
interested in ham radio. So | got
nmy Technician, then a couple of
months later my Plus ticket and six
months later ny Advanced ticket.
Qperated solely QRP, always have
al ways will. Wiy you ask? In the
mlitary we have a saying, be the
best you can be. | feel that
QRP' ers are doing just that. VWhat
talent does it take to nmake a QRO
contact at 1,500 watts (or even 100

watts for that nmatter)? That's
also why | build all my equipnent
(except for the QRP+). It takes a

special talent. Along those I|ines,
| belong to ARCI, @RP-L, FIST and
A - QRP and others, just to tweak
nmy talents.

I have built around 50 kits in ny
time. From a Heathkit HW, and HK
TV kit (remenber t hose?), an
osci | | oscope and a grid dip
oscillator. Then I have built sone
fine radios including some of Dave
Bensons' rigs, S&S Engineering s
kits (ARK-40 and 20), OHR-500, two

Sierras and many ot hers. Even sone
of nmy own design. I also have the
nmost nodified QRP+ in existence, |
did all of Larry East's nods,
Norbert Heiders and mne that are
publ i shed. VWhat I haven' t
published is the nod | did for

conmputer control of the synthesizer
on the QRP+ and the attenuator



swi t ch. Just recently | built the
El ekraft K2, man what a sweet
kit!!! | mean it is a full

function rig in every sense of the
word and built from a kit. And no
problens - the rig went together as
stated and worked fromthe mnute |
pl ugged it in.

Ch | forgot to nention... | am
married to a wonderful woman who
puts up with ny notorcycle riding,
nmy ham radio and ny sailing habit.
Five kids, two dogs and a cat. e
also ride bicycles and rode our
tandem from Seattle to Baltinore
|ast year - 3,255 miles, 70 mles a
day. Did | nmention | have Miscul ar
Dyst rophy? I['"'m on nedication for
it and | still have sone nuscle
weakness, but it doesn't keep ne
down.

If you are in the Baltinore area
give ne a shout, | would love to
talk to you about..... what ever.
Hope to see you on the air so. I
have applied for nmy new call sign
so | may be N@BRP or K@BRP by the
time this gets published, but wll
et you know on the net when that
happens.

72, de John N3REY
j ncel un@one. net
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Enmer gency Power System For Your
Shack
By Paul Sipes KBOJIT

The following circuit wll provide
power for your rigs during
comercial power failures and also
keep your standby batteries at full

charge while you are operating
normal |y. During normal operation
this circuit is charging your

backup battery. Wth the flip of a
switch you have the option to run
your rig from normal power or from
your backup battery.

There are many types of batteries
that can be used for energency and
backup servi ce. A car battery is
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probably the easiest to obtain.
The use of a car battery can be
dangerous, as it wll outgas when
charged heavily. Also acid can be
spilled easily. Battery acid wll
eat al nost any kind of material and
is very hazardous to skin. The
safest kind of  battery 1is the
sealed acid cell comonly known as
gelled cells. These batteries are
now available new and on the
surplus and used nmarket. They are
available in 2, 4, 6, and 12 volt,
with current rating from 1/2 anp
hour to 110 anp hour. A 20 anp
hour battery will operate an
average radio for up to 8 hours of
use before reaching a state of
di schar ge.

A sealed lead acid battery should
be charged to 13.8 volts. This is
an average single cell voltage of

2.3 volts. VWhen the  battery
di schar ges to 10. 2 volts or
1.7volts per cell it is considered
di schar ged. If the battery is
di scharged beyond this point it is
possible it wll be destroyed.

Charging a 12-volt battery to nore
than 13.8 volts or 2.3 volts per

cell wll <cause it to begin to
outgas and wth repeated charging
will decrease the capacity of the

battery. Your station power supply
should be set for 13.8 volts for
proper battery <charging and also
for proper operation of your rigs.

The basic circuit was taken from CQ
Magazi ne's June 1997 issue page 56.
| built the circuit and used it as
witten in the article. It worked
as advertised and was sinmple to
bui | d. After using the circuit |
decided it didn't operate the way I
wanted it to so |I nodified it and
this is t he result of t hat
nodi fi cation. The conponents for
this circuit are all available at
Radi o Shack. The parts list wll
followin this article.

Figure 1 is a schematic draw ng and
shows the conponents and their
el ectri cal pl acenent in t he
circuit. Figure 2 is a |line
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drawi ng showi ng the conponents and
their physi cal | ayout . The
termnal strip is used to hold the
conponent s and makes an easy

support for everything. For the
operating leads | use #10 stranded
Wi re. The lanmp and control |eads

are #16 stranded wire. On the #10
wire | used vyellow split spade
connectors and for the #16 wre |
used blue split spade connectors.
For t he resi stor, di odes, and
| anps, I also used the Dblue
connectors. The colors on the
connectors are a code for the size
wire they will accept. The yel |l ow
is used for #10 to #14, and the
blue is used for #16 to #22. These
are crinped connectors.

For the connections to the rigs |
use the Radio Shack Heavy Duty
Mol ded Nyl on connector. These are
part # RS-274-154 for the female
and # RS-274-151 for the male
connect or. I use the ferale
connector on the batery supply and
the male on the radio. The use of
a distribution termnal strip and
inline fuses allow you to connect
several rigs to the same supply and
still have them all pr ot ect ed.
VWhen using these connectors, I
al ways make the pin on the bevel ed
side of the connector the positive
pi n. Doing this always sets a
standard way of wring that allows
a radio to be connected wthout
concern about reversed polarity. I
also use a barrier strip as a

di stribution poi nt to connect
several other radios or accessories
to power. On the output of the

distribution strip you can use

inline fuses to protect the system
and your radios. This is shown in
the figures.

| use lanps in the <circuit to
i ndicate which supply | am using.
Lanp L1 indicates any tine the
power supply is turned on. L2
i ndi cates power goi ng to t he
distribution bl ock. If L2 is
lighted and L1 is dark you then
know that your battery is providing
power. The voltneter will indicate
when your battery is getting |ow
and needs recharging, or if you are
operating only on battery due to
power failure it wll indicate when
you shoul d suspend operation due to
a low battery. Runni ng the battery
lower than 10.2 volts wll damage
the battery and possibly cause
damage to your radio.

Figure 3 is a line drawing of ny
power system The operati ng
position | anp is an aut o
done/ courtesy bul b in a free
standing socket that is available
from Radio Shack. This lamp is
handy when operating from battery
power during a power failure. Al so
it helps to remind me to turn off
all equiprment and the power supply
when finished wth an operating
sessi on. My power <cabinet is an
old Mbdtorola equi pment cabinet that
was sal vaged. My  power supply,

energency controller/charger, and
backup batteries are in t he
cabi net .

Figure 4 shows how to wre a
barrier strip to use as a
di stribution bl ock with inline



5 Fall 1999

=
WoXe

e
B

|I|I i?r’;.' LYl

©
0 To Ry Ax Distribution Block
Faj 2
fuses and nolded nylon connectors.
The barrier strips are al so ** The contacts are ganged together
avai | abl e at Radi o Shack in various to double the ~current capacity.
nunbers of connecti ons. This switch is a center off swtch.

The parts list is as foll ows:
(Editors note: Paul added this

D1 - 1 NAOO1 Di ode RS 276-1101 addition to nme via Email to answer
D2 - 6 anp 50 PIV Diode RS 276-1661 a question | had on his circuit)

RL - 0.47 Owom 5 watt resistor RS

271-130 The charge circuit is run off a
L1 - Geen 12 Volt Lanp RS 272-337A power supply that is set for 13.8
L2 - Red 12 Volt Lanmp RS 272-332C volts. Wth this circuit you have
6 Position Barrier Strip RS 274-659 the batteries connected all the
RLY1 - SPST 10 amp 12 Volt coil RS time. Only when the power supply
275-248 is turned on wll there be any
Voltmeter - O to 15 Voltmeter RS activity by the charger. The
270-1754 batteries won't overcharge, as the
S1 - DPDT 20 anp Switch RS 275-710 float value of the batteries is

** 13.8 vol ts. You nust be sure when
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the power supply 1is turned off condition for energency use. The
there is no equipnent turned on as batteries are only in use when the
that will run down the batteries switch is thrown to energency
when left for an extended tine. position. I hope this clears up
Any time the supply is on the any confusion.

batteries are being charged at the

float wvoltage. This keeps them 72 de Paul KBOJIT
topped up and in full char ge



Congratul ations to Mark M I burn
KQOI !

Several nonths ago there was a
notice in the ARC QRP Quarterly
t hat they were |looking for a
Secretary/ Treasurer. Mark applied
for the position and was given the
j ob. He officially becane
Seretary/ Treasurer for QRP ARCI on
July 1, 1999 (beginning of their
new fiscal year). Mark still
retains his position as Treasurer
for the lowa QRP d ub. Let's all
congratul ate Mar k on hi s new
position and duties!
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A 40 Meter L Antenna
By Tom Upt on ADGN

An antenna should be designed to
take the maxi mum anmount of voltage

and current from t he final
anplifier of a transmtter. Power
(P) equal s Cur rent (1) times
Vol tage(E), thus, P =1 * E It is
al so helpful if the power envel ope

can t hen be radi at ed in t he
direction we want it to go!

Since | really enjoy reduced power
"QRP', | want ny antennas to do
their best for ne. Sonet i nes,
t hough, man proposes but the |ot
di sposes.

| have one tree | can play with to
help ne with ny wire antennas. It
is straight up over the shack, wth
a healthy branch about 35 feet. I

coul d, and have, put up an
"I nverted V' antenna, but | wanted
to experiment with what | call an

"L" antenna, because it |ooks that
way.

It is sinmply a halfwave dipole,
with its quarter wave vertical
el ement counterpoised by a single
hori zontal quarter wave. | had 12
feet of coaxial cable to feed it,
so the right angle point was placed

at 8 feet above ground. Cent er
conductor to vertical, shield to
hori zont al .
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O course, if the antenna had nore
quarter wave radials, it wuld be a
vertical groundpl ane. Its pattern
woul d be predom nately a | ow angl e
"doughnut” of power with the power
| obe toward all horizons.

Wth one radial, the antenna's
power pokes out toward the horizon,
but there is plenty of radiation
going up and com ng down at nmuch
closer distances than would be
usual with a groundpl ane.

Both elements were inductively end
| oaded. The vertical el enent went
over the branch and bent back
towards itself for about 8 feet.
The horizontal element lay in a
North line on the garage roof, wth
its final 8 feet coiled around a
netal ventil ator.

Wth this end |oading, the antenna

was essentially flat, with no
refl ected standing wave through the
entire 40- et er band. That
surprised nel | could use it at

any frequency on the band, with no
need to tune the antenna for
particul ar frequenci es.

My QIH (location) is in Central
California, at 36 North and 119
West. Judge the antenna's pattern
for yourself, as | easily talked
(QRP SSB and nostly CW on ny first
evening on June 12, 1999 with WVCF
in Oregon (north), then with WI NV
in Anaheim CA (south), N/DMO in
Woning (ENE). Then on other
nights to Phoenix AZ (east) wth
K7ElJ, NJ4K in North Carolina (much
farther east!), KL71YD in Al aska,
and KOIPS in Nebraska, and |ots of
pl aces i n between.

There is no question that a north
laying counterpoise should favor
t hat directi on, but t he | ow
feedpoint seens to make it pay for
its keep in other directions, too.

For those of wus on a constricted
city lot, just getting a resonant
antenna up there, and healthily
feeding it with all the voltage and



current it wll hold (even at a
couple of watts), teaches us how
much we can do with how little.

My favorite night was the QSO with
KG/MZ in Kalama WA, and the group
in Chico, Fortuna and Eureka CA,
when ny 3 watts SSB was dropped to
1 watt SSB, and they said | sounded
better!

72, de Tom AD6N
stj ohn@csnet . net

Tom Upton AD6N was born and raised
in Sioux CGty, | owa. He was
licensed as a Novice WNGRIL in 1966
in Los Angeles CA In 1967 he
recei ved Amat eur Radi o Li cense
WA6DHD as a Techni ci an. In 1990 he
achieved Extra dass, and recently
vanitied to ADGN.
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[t's New It's Small! It's at
Tar get !
By C a Cadnus KAOGKC
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The Altoids tin has becone part of
QRP history thanks to rig designs
like the NorCal 49er. Well, history
is very likely to be nmade again.
There is a baby brother Altoids tin
out there. A recent post to QRP-L
sent nme to the local Target Store
where | found a display on the end
of an aisle dispensing "The Tiny
Tin" Atoids. This little box is
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just begging to have a little rig
built init.

I"'ve already started the plans for
one i ncl udi ng batteries! The
working nane for the rig is, "The
Tiny Tin Two". | found that a
battery of three 3volt |ithium coin
cells will fit in the bottom and
provide 250mah @ 9volts. Not bad
for such a small battery, although
the cost is a bit high at about

$2.25 a cell. Still, to get it all
in such a smll case would Dbe
mar vel ous. SMr construction of

course. Now for a good transceiver
circuit. Maybe even use a PIC and a
really small LCD display. Haven't
had any luck finding the latter in
the usual catal ogs. Maybe a few of
you mght want to get together and
help with the design?

72, de Ca KAOGKC
cl a@tg. net
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Direct Digital Synthesis
And The QRP Amat eur

By Jeff Wods WQODS

"Digital" is the buzzword of this
conput er age. e hear it
everywhere. The digital domain has
begun to neke inroads into the
world of CQRP homebrewers. Digital
technology is focused primarily on
keyers and interface circuitry at
this stage.

For many, the allure of QRP
operating and building lies in its
simplicity. A crystal oscillator
transmtter can be t he nost
efficient way to transmt a signal,
both in terns of parts count and

current consunpti on. The QRP
amat eur has tended to shy away from
i mpl enenti ng t he | at est in

technology in order to nmaintain
this sinmplicity. Indeed, according
to Doug Denmaw, "Al t hough
synthesi zers and digital frequency
di splay represent the nodern way of
life with expensive commrercial ham



gear, we QRPers seldom use these
t echni ques. They contribute to
bul ky equi prent and the associated
circuitry consumnes subst anti al
power . Neither trait is in keeping
with the QRP thene."1

Over the course of the last year, |
have built several DDS circuits,
and have cone to appreciate that
use of nodern, integrated DDS chips

as the frequency det erm ni ng
el ement is truly el egant,
efficient, and (yes, you can
believe it...) sinple. | magi ne

having the stability of a crystal
control |l ed osci |l |l ator with t he
tuning resolution and range of your
favorite kil obuck commercial rig.
Now, i magi ne this with t wo
integrated circuits and no tuning,
save for trimming of the reference
crystal oscillator. I magine it
i nside your next honebrew project.
It really is that easy.

Most people are reluctant to try
new technology sinply because that

technology is not understood. The
buzzwor ds "Direct Digital
Synt hesi s" certainly sounds
conpl i cat ed. The fact is, the
concept is quite siml e to
under st and. It is the purpose of

this article to explain what is
going on inside these new wonder
chi ps.

DDS Basi cs

So what is a "DDS' anyway? Until
two or three years ago, | thought
that a DDS was the guy who put
braces on me as a kid. My

introduction to the DDS world cane
froma "73 Magazine" article called
"The Julie Board." A short tine
| ater, I joined the staff of
Kachi na Conmmuni cati ons. Kachi na
was quite active in their use of
DDS devices in both test equipnent
and new production designs.

In its nost basic form a DDS is
simply a look-up table and a DA
converter. A look-up table is a
table inplenmented in digital form
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An exanple of a simlar table is a
tax table conmmonly used at retail

stores. It lists the sales tax
associated wth wvarious purchase
anount s. So if your nor ni ng

doughnut is 45 cents, scanning down
the table to the 45 cent point you
see that the tax is 2 cents. At 50
cents, the tax becones 3 cents.

For the DDS, the input is a count,
starting from one and going to the
capacity of the counter. For an
exanple, lets use a counter of 8.
This would be the case for a 3-bit
digital counter. The naxi mum count
for a given nunmber of bits is 2n,
where n is the nunber if bits.
Remenber this. W'l cone back to
it many tines.

An 8 entry table would |ook Iike
t hi s:

Sine 0 degrees (0)

Si ne 45 degrees (0.707)
Sine 90 degrees (1)

Sine 135 degrees (0.707)
Sine 180 degrees (0)

Si ne 225 degrees (-0.707)
Sine 270 degrees 1)

Si ne 315 degrees 0. 707)

~NOoO O~ WNEO

(_
(_

Notice that we've started with O.
That's the way conputers operate.
It appears unusual to us, but we

still have 8 entries in the table
above.
| magi ne our counter is running. It

starts at zero, and every so often,
at regular intervals called "clock
cycles," it increases by one. From

7, t he count er automatical ly
returns to O and begins again.
It's rather like your car odoneter
turning over 100,000 mles. The
leading "1" gets "shifted out,"
leaving only the zeros. If you
ook at the table, you'll see that
each entry is 45 degrees greater
than the prior entry. If you

extrapol ate beyond entry 7, vyou'll
see that the next entry would be
360 degrees, which is the sane as 0
degrees. By design, that
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Figure 1. Plotted Sine Wave

correl ates W th our counter's
return-to-zero point.
Wy the Sine values in the table?

Figure 1 is a plotted sine wave of
the nunbers in the table.

This is a rudinmentary sine wave.
By increasing the nunber of points

in our |ook-up table, the accuracy
of the sine wave wll increase. A
typical DDS chip wll incorporate
216 (65,536) to 240 (around one
trillion) entries in its |ook-up
tabl e. The sine wave produced is

quite smooth, which translates to a
very |l ow distortion signal

Unfortunately, there is one nore
step remai ni ng in DDS
i mpl enent ati on. Thi s i nvol ves
turning the digital anplitude val ue
back to its analog form the DA
conver si on. Typical D/ A converters

use anywhere from 8 to 16 bits in

converting the data. Since the
nunber of bits used here is
generally rmuch | ower than the
nunber of bits used in the | ook-up
table, it can be assunmed that all
of the distortion is induced at
this |evel. The noise floor of a
DA converter is approximately 6 X
(nunmber of bits). For the 10 bit
converters in use on ny designs,
the noise floor is about -60 dBc.

Measur enent s with a spect rum
anal yzer do confirmthis figure

So why all the bits in the |ook-up
tabl e? For better frequency
resol ution. As an exanple, the

AD9851 uses a 32 bhit |ook-up table
and a 180 Mz clock frequency. The
frequency resolution, as given by:

Fclk / 2n is

Resol ution = 0. 041

Hertz.

An interesting
adding a fixed
counter, we can
control the phase of
t 0o. By adding half the nunber of
bits in the look-up table to the
count er val ue, we instantly
i npl enent a 180 degree phase shift.
This m ght be useful for generating
PSK signals, for exanple. By using
two DDS chips, one offset 90
degrees from the other, one can
generate nearly perfect quadrature
signals for wuse in Phasing type
frequency converters. A pair of
DDS chips, a pair of mxers and a
pair of audio anplifiers can be
used as a single signal direct
conversion receiver. I think this
is pretty nifty!

note is that by
of f set to the

i ndependent |y
the signal,

Lim tations



Once upon a tine,
naned Nyqui st.
about what

"sanpling theory.'

there was a guy
Now he thought
mat hemat i ci ans cal
And he figured

out that you can re-create a signal
if you can take a snapshot of it's
val ue every once in a while. It's
what we call "digitizing." VWhat
Nyqui st wanted to do was to define
"every once in a while." He did
the math and figured out that one
must take a sanple at least twce
as quickly as the highest frequency
conponent in the signal. Any
sl ower, and an ef f ect cal | ed
"al i asi ng" occurs, whi ch
essentially waps high frequency
conponent s down to | ower
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Fall 1999

Limt specified at 150 Mz here.

Now, the Nyquist limt is fine in
t heory. But like SO many
theoretical constructs, there are
ot her factors. In this case, it's
filter skirts. VWat the figure
above does not show clearly is the
spur at 220 WMz, or Fclk - Fout.

As your Fout increases, that first

alias product decreases, until they
meet and eventually cross at 150
Mz (Nyqui st Frequency). So one
must allow for a reasonable |ow

to attenuate the first
m xing alias product. Ceneral ly,
one can get away wth outputs at
about 40% of the clock frequency.

pass filter

frequenci es. Now suppose one was trying to
synthesize a frequency in the VHF
0dB ¢——— Nyquist Bandwidth
- sin{X)X Envelope
s e
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Figure 2 (above) illustrates this
effect.
In this case, a 300 Mz clock is
chosen. You can see the Nyquist
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21,

L

* ft:u\ 3f

CLOCK

3 Image it Image

range. By constructing a band-pass
filter, any of those spurs we try
so desperately to elimnate in HF
service can be selected. One could
pull the Fclk - Fout product, set



the clock at 180 WMz and Fout for
36 Mz and have a spiffy 144 WNhz
synt hesi zer. Slick, eh?

One | npl enent ati on

Per haps the nost
for amat eur
Devi ces AD9851.
an on-board
D) A converter.

suitable DDS chip
use is the Analog

This chip contains
clock multiplier and

The maxi mum cl ock
speed of this device is 180 WMhz,
all owi ng useful output up to about
70 Mnz. Programming is done via a
40 bit serial data stream

This 1C does have a
dr awbacks. First, the package is a
SMD SSOP package. The leads are 25
m | pi tch, making it somewhat
difficult to solder, and virtually
i npossible to inplenent wthout a
suitable printed circuit boar d.
Several boards are available for
this device, including one from FAR
circuits 2.

couple of

The second drawback of this IC is
its power consunption. At 180 WMhz
clock input and 5v supplies this

little chip draws around 100 mA

The current drops to 30 mA at 60
Wz when operated off a 3.3V
supply. A 60 WMz clock is
sufficient for clean output up to
20 Whz, enough to drive a
downconversion superhet or Direct

Conversion set. Now, this sounds

like a lot of current when conpared
to the parsinonious current draw of
a wel | - desi gned QrRP receiver.
However the |ow operating voltages
of the 9851 can be used to our
advant age. In applications

requiring low current consunption a
nodern 80 to 90% efficient
swi tching regulator can be enployed
to convert the 12v supply down to
5v or 3.3v. As an exanple, a full
cl ock frequency DDS powered off 12v
by an 80% efficient switcher wll
draw only 18 mA. This figure is

far nore palatable to the designer.
The 3.3v, 60 Mz circuit powered by
the same 80% efficient regulator

brings the 12v current draw down to
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just 10 mAl
desi gned VFO or

Al though a well-
PLL circuit can be

designed to draw less current, the
trade- of f in simplicity and
mul ti band operati on is often
wor t hwhi | e.

So much for the Theory...

But what you really want to know is
how to actually wuse this little
beast . First, buy a circuit board.
Do NOT attenpt to breadboard this!
You' Il get eyestrain. If you don't
go insane first. For many of us,
insanity is close enough to begin
wi t h, so don't push it. As
mentioned previously, FAR circuits
has a board based on a July '97 QEX
article titled "Building a Direct
Digital Synthesis VFO" Fred at FAR
gets $7.50 per board plus $1.50 for
up to 4 boards for shipping. H s
contact info appears at the end of
this article. The QEX DDS had sone

l[imtations on board layout, so |
designed a new circuit in an
attenpt to reduce sone of the
m xi ng products in the output of
the QEX synthesizer. It should be
mentioned here that the original
EX article by Curtis W Preuss

used the AD9850 and a 60 Mz clock

i nput . Since it operated at a
| ower frequency, the spuri ous
signals were not much of a problem
But | wanted to wuse the AD9851
(Same pinout, but up to 180 ML
cl ocking) as a Local Gscillator for
an up-conversion receiver. Thi s

particul ar
t he West
Mz IF.

receiver (exhibited at
Li berty hanfest) used a 45

Thus, for a received
frequency of 30 Mz, the LO nust
run at 75 Mz, The  maxi mum
recomended out put frequency of the
ADO9851 is 72 Mz, so clearly things

woul d get hairy at the upper end of
t he tuni ng range.

My buddy and naster PC |ayout
engi neer Pete d anakopolus took a
| ook at the data sheets for the DDS
and realized that this chip uses
three power supply voltage and

return pins. On the Preuss design,



all were tied together. The reason
for separate lines is to isolate
noise from one section of the IC

and keep that noise from corrupting
ot her sections. The three power
supplies covered the Logic, PLL and
DAC. Since a nulti-layer board was
not an option, we chose to use RC
coupling on each power input pin
and tie all the returns to ground.

This is inplenented by wusing a
small value resistor, typically 10
to 100 ohms depending on current
draw, with a capacitor shunting the
device power pin to ground. Thi s
keeps t he power supply noi se
generated by the PLL and logic from
making its way into the critica

DAC anal og secti on. We saw around
12 dB i nprovenent in spurious
signal s by using these nethods.

Oh, and we have a few of these
boards left over. Pete wants the
princely sum of $3 a piece. What a
gent! Contact the author for
boar ds. Note that these are bare
boar ds, no silkscreen, and are
designed for SMD conmponents. it is
possible to wuse standard |eaded
conponents on the board, however.
The buyer nust also drill the holes
for |eaded conponents and ground
Vi as. W wouldn't want to cheat
anyone out of the true honebrew
experi ence, now woul d we?

The basic circuit consists of the
DDS chip, a PIC 16F84 (Code
avail able from the author, nore on
this later) a 30 WMz TTL clock
oscillator and an LCD display.
You'll also need to supply a rotary
shaft encoder and a pushbutton
swi t ch. O be a big spender and
buy the encoder wth a built-in
switch that activates when you push
the knob in, like a car radio.

The PIC is a microcontroller that
spends its Ilife worrying about
whet her you pressed a button or
turned the encoder shaft. When it
finds that sonething has happened,
it takes action. For  encoder
rotation, the mcro multiplies the
val ue indicated on the display by a
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t uni ng const ant usi ng sone
conplicated 32 bit math on an 8 bit
processor, sends the result to the
9851, then updates the LCD display.
If the mcro detects that you
pressed the button, it flashes a
cursor on the active tuning digit.

By turning the knob, you can sel ect
the digit that will be changed when
the knob turns. The micro is also
capable of supplying an offset
frequency to use this circuit as an
LO This value is hard-coded, so
if you want code with an offset,
the source code that prograns the
PI C chip must be changed.

Meanwhil e, the DDS is churning out
nunbers and producing a nice sine
wave out put. We take the output,
properly termnate it and filter
and anplify the signal to get the
| evel needed for t he radi o.
There's space on our board for two
filters, generally a high pass and
|ow pass to nmke a band pass. e
also provide pads for a MMC to
bunp up the signals to a higher
| evel . ['ve had good success
driving level 7 mxers such as the
SBL-1 directly from the DDS, but
the mxer is starved a bit in that
case. Still, it beats an NE602
hands down for performance. A 10
dB gain MMC wll give you sone
roomfor slop and filter |oss.

Concl usi on

VWArm up that and start
bui | di ng.
in this

iron, folks,
The interest expressed
t echnol ogy has been
over whel m ng. This primer provides
the basics for building a DDS based
circuit and has shown how these
devices work on the inside. Wi | e
the idea of having a m croprocessor
inside your next radio nmay not
appeal to you, perhaps you'll feel
as | did, that in this case the
circuit simplicity is inproved
rat her than degraded.

|l can be contacted via E-mail at
nmycr ocomm@| ut oni um net , or t he
standard 600-ohm service at 319-



435- 2303. | pledge to support
anyone w shing to get his or her
feet wet and build some really fun
stuff.

Parts Sources:

The AD9851 can be obtained in small
quantities from Allied Electronics
at 1- 800- 433- 5700, or
www. al |'i ed. avnet. com I also carry

a small quantity and will act as a
consolidation point for orders.
H gher quantities get a significant
price break from Allied. Mar ket
cost is in the $25 range for this
part. Search on the Wb at
wwwv. anal og. com for data on all the
Anal og Devi ces DDS chi ps.

Boards and programmed PICs are
avail able from the author. Boar ds
are $3 each and programmed PIC
chips at $10 each. | will provide
the source code or those w shing to
play with the assenbler code. Sone
of the recent QST articles on
simpl e PIC  progranmers provi de
sufficient information for those
getting into PIC programm ng. I

al so highly recommend the book Easy
PIC n by David Benson, published by
Square 1 (www. sg-1.com.

FAR Circuits can be reached at

FAR Circuits
18N640 Field Court
Dundee, IL 60118
FAX: 847-836-9148
Ask for July
Reprints of

avail able for

FAR charges an
credit card orders.

'97 QEX DDS board.
the article are also
an additional $1.50.
extra $3.00 for

1 Denmaw,
1991, ARRL

"WLFB's QRP Not ebook, "

72, de Jeff WODS
mycr oconm@! ut oni um net
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SST X-10M
By M ke Fitzgi bbon NOMF

Most experienced QRP operators are
famliar wi th Wayne Burdi ck's
popul ar SST transceiver. It is not

only available as a kit for 40, 30,

and 20 neters from W] derness
Radio, but it also can easily be
configured for ot her bands by
simply changing a few conponent
val ues.

This is minly acconplished by
changing crystals in the variable
crystal oscillator (VXO, |F BFQ
and transmt mxer. It is also
possible, 1 have found, to put it

on 10 nmeters by wusing a 16 M&
crystal in the VXO followed by a
sinmple diode frequency doubler to
attain a 32.0 MHz VXO signal. This
VXO signal is then mxed with the
same |F frequency as the 15 and 20
M versions (3.93 MHz) to produce a

usable frequency range in the 10
met er band which covers the popul ar
RP frequency and a bit nore. In
the "experinmental" wunit here, the
frequency coverage is 28.043 to
.063 using two different swtched

varactors in the VXO

Since the design of the standard
SST does not utilize any |IF
anplification, but relies entirely
upon the conversion gain of the
NE602/ 612, the 10 neter version in
standard form wll suffer from a
lack of gain due to the higher
frequency. To add sone performance
to the rig, a sinple grounded-gate
FET preanplifier was added to the
front end of the receiver, along
with an equal ly simpl e I F
anplifier, which is added post-
crystal filter, before the product
det ector. These two little
circuits, along with the parts for
the VXO frequency doubler, wll add
about thirty or so conponents to
the current count of about 80 for
t he st andard SST, and their
addi tion is sinmpl e to be

acconpl i shed.



So, how does it work? el |,
signals on ten neters, when the
band is up, sound like the 40 neter

version of the radio, nmaybe even a
little stronger. Strong signals
will readily fire the LED "agc
leveling device" and quite often
the gain nust be reduced to keep
one's ears from ringing. A few
weeks ago, from here in western
lowa, | worked Coran, EA8YU, in the

Canaries, by <calling CQ using a
sinmple vertical dipole hung in a
tree at 25 feet or so...539 both
ways...CGoran was running a K2 at 3
watts into a random wre. Al so
wor ked Dean, KH6B, in Hlo, a day

or so before with the sane antenna.

The X-10M puts out about 2 watts
with a MRF-237 final at 13.8 volts,
and about 1.5 watt on a fresh gel
cell. Wth nor mal "heal t hy"
signals, the gain nust be reduced
consi der abl y, and very strong
signals can be heard with the RF
attenuator conpletely shut down and

the AF gain at 50% or so using
i nexpensi ve Radi o Shack headphones.
K, now for the ingredients...

The frequency doubler,
IF anp are all proven,
circuits whi ch are
wi del y. I  have not
schematics here, but will give the
sour ces. They will not be obscure
to any experienced qrper.

preanp, and
publ i shed
avail abl e
i ncluded the

I mght note now ..all the circuits
in this experinmental (hey... that's
what the "X' is for!) rig were
bui I t on separate si ngl e-si ded
boar ds. The receiver, transmtter,
VXQ freq. doubler, preanp, I|F anp,
and TICK keyer are each on a
different board. Those boards are
either attached to the enclosure
with small right-angle brackets or

to anot her boar d, back-t o- back

(gl ass-to-gl ass) wi th 4- 40
har dwar e. This not only nekes it
extremely sinple to build, but it
provides an easy way to alter
t hi ngs. See the acconpanying
photos, listed bel ow.
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Also, | mght direct you to the
article on building a 15-nmeter SST
in the spring '99 issue of this on-
line publication. The pad- and- gl ue
buil ding method, along with a few

other nodifications (such as the
adj ust abl e transmt-nonitoring
circuitry, dual - var act or t uni ng,
and power nods) are contained
within that piece. This radio is
built using the schematic from the
W | der ness kit, whi ch differs

slightly in a few conponents and

conponent values from the schematic
in "QRPp" (Spring issue, '97).
Those differences | wll try to

not e bel ow.

Phot o 1. VXA Doubl er boar d.

Varactors are soldered on top and
bott om of DPDT switch.

The frequency doubler is sinply
added onto the standard SST VXO

circuitry into which you have put a
16 MHz crystal (Digi-Key X143-ND).
It is fromthe classic "Solid State

Design for the Radio Amateur", page
44, figure 24. It contains two
di odes and a 2N2222 anp. It is
sinmple to build. | used 26 T
(turns) on a T50-2 toroid for RFC3,
t he VXO inductor. You may have to
vary this a bit to get the tuning
range you desire. The tuned
circuit on the output of t he
doubler contains a T50-6 toroid

with 19 T on the primary and 3 T on
the secondary. It is adjusted to
resonance (nmax power out consistent
with the best |ooking waveform on a
scope) with a 2-20 pF trinmmrer.



Photo 2. RF preanp board

The receiver preanp is from "WLFB' s

Desi gn Not ebook™ . It is located on
page 61, figure 3-18A. It uses an
ordinary 2N4416 FET. The tuned

i nput uses a T37-6 toroid with an
L1 winding of 8 T and L2 wi ndi ng of
16 T, tapped at 4 T up from the
grounded end. The output's tuned
circuit also uses a T37-6 with 16 T
on L3, 8 T on LA4. Doug (WLFB)
al ways said to wind the secondaries
over the grounded end of t he
primaries, so | always do... Bot h
the input and output are resonated
with 5-70 pF trimers. Just tune
for max band noi se/si gnal .

| tried adding a little input-
protection circuitry to the preanp,
the sanme as is on the input of the
'602 mxer in the original design.
Feed the input signal from the |ow
pass filter (transmitter) through a
5 pF cap, with an NPM 3700 diode to
ground (via a .1 uF cap) on the
other side of the 5 pF cap. Al so,
at the junction of the PIN diode
and 5 pF cap, attach a 1N914 with
the banded end attached to the
keying line with a junper. | don't
know if this is absol utely
necessary, | just Iike to avoid
snoke and bl own parts. Have enough
of themas it is...

The IF anp is also sinply stolen.
It is from Dave Fifield s NC20, and
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contains all the parts between and
i ncluding R34 through C36. There
is a 2N5179 and a 2N3904 in there.

This is one area of the radio that
probably could use a little nore
devel opnent . . . i npedance mat chi ng
the IF anp to the xtal filter and
t he product detector input. I left
all the original SST parts in there
and sinply inserted the IF anp at
the back end of the xtal filter,
between the last xtal and the 12 uH
choke. BTW..these 12 uH chokes
(one on each side of the filter)
are not included in the original
"QRPp" article schematic, but are
an addition to the kit schenatic,

in addition to changing C6 and C9
to 100 pF. It seenms to work well
as-is, but I'd guess there is sone
i npedence m smat ch. That' s anot her
good reason for the "X'. It is
certainly a point for further
tinkering. The NC20 circuitry can
be found in the Summer '99 issue of
QRPp, the NORCAL journal (see
bel ow) , and, of cour se, t he
schematic for the Red Hot NC20,
whi ch Dave now sells as a kit (and
an excellent kit it is).

Phot o 3.

| F anmp board

A few additional
pass output filter

points...The | ow
is also from a

QRP  "cookbook". See "WLFB's
Desi gn Not ebook"”, page 160, table
6-1 for 10 nmeter val ues. A 2.2 uH

choke fromthe final's base to



Photo 4. Mounted | F and RF boards.

ground was added to "up" the
transmtter output a wee bit. A
honebrew TICK keyer board was al so
added. It is the little board down
in between the receiver and VXO
boards, at the bottom of the box.
A 5/16" hole in the bottom of the
encl osure near the front was nade
to vent the keyer annunci ator.

A few nore details: L1 in the
transmtter is 17T on a T37-6.
Orit C27 and resonate the tuned
circuit with only a 70 pF trinmmrer.
R10 changed to 120 ohnms for
i ncreased power output. Also, in
the VXO Cl19 and C20 have been
changed to 100 pF fromthe 82 pF as
indicated in the "QRPp" schematic.
Additionally, pin 7 of the audio
anp has a 2.2 uF cap to ground
(neg. lead to ground, natch!) and
Cl6 is now .022 uF. Also, | find
that ny LM386 audio amps how wth
some headphones, so a 1 uF cap was

17

Fall 1999

added (nonpol ari zed) across the
anp's output (to ground) to quell

this little tendency. You can also
wire the phone drivers in series to
pr event this, i f you somehow
i sol ate the phone jack ground from
t he chassis ground.

The transmitter and receiver (sans
RF and IF anps) were built on 2
7/ 8" square boards with plenty of
room to spread things out a bit.
The RF amp is on a 1 1/8" X 2 1/2"
board, and the IF anp is on a chunk
of 1 1/8 X 1 1/2" PCB. The
enclosure is a 3 X 4 X 5" Bud
m ni box from Muser Electronics.
It was selected large enough to
provide roomto "grow'.

See the article on building a 15 M

SST in the 1999 spring issue of the
on-line lowa QRP Club Journal for
additional SST nods and references
for mods and materials. | wll



Phot o 5.

The conpleted rig.

also try to help anyone who nekes a
request. %% E- mai | is
nfitz@swest. net. | do not have a
scanner so | cannot send you any
schematics...sorry. If you cone up
with any nods or inprovenents (VERY
possible...), | would certainly
like to hear about them An E-nmail

with the details would be greatly
appr eci at ed. I just hack away at
this stuff, it's always a |earning

experi ence and great fun for ne.

72, de M ke NOMF
nfitz@swest. net
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ELECRAFT K2 Transceiver Kit
By John DePrino K1JD
(Editors note: This article has
al so been subm tted to FQOCUS,

quarterly magazine for the First
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Cass CW (Qperator's Cub based in

the UK but has not been yet
publ i shed.)

During a two-week trip to inawa
last summer, | began thinking nore

and nore about getting a small rig
to bring along with ne on business

or vacation. Affordability, small

size and weight were of course
i mportant factors. VWhile listening
around the QRP frequencies, | heard
very positive references to a new
rig called an Elecraft K2, a kit

designed by several of the guys

i nvol ved with the highly thought of

Wl derness Radio QRP rigs. It is a
sophi sti cat ed nm cr opr ocessor

control l ed, very conpact 10w radio,

whi ch covers all bands except 160m
wher e an opt i onal board is
avail able. Base price is $549. The
web site, ww.elecraft.com plus
all the chatter on the Internet and



on the QRP frequencies provided all

the convincing | needed. A K2 was
ordered back in February with
estimated delivery in late Miy. At
that time, there were about a

hundred beta test
and each of

units being built
the hundred hans were

solicited to provide coments on
the manual, the rig, construction
problems, etc such that the first
production run would be vastly
refined.

The kit (SN#139) finally arrived on
6/23 due to various delays in
conpleting the production units.

The package itself was much smaller
than imagined - very cleverly and
efficiently done.

The kit consists of 3 boards:
Control, Front Panel and RF, the
latter being the largest one wth
the nost conmponents. | have not
counted all the conmponents, but
there has to be over 500 parts. The
project is divided roughly into

thirds with testing and alignnent
at the conclusion of each. Bui | t
in test equi prrent , such as a
frequency counter and DVM provide
t he tool s to do a conpl ete
alignment. The kit and manual are
so well done that construction is
reasonabl y st rai ght f orward;
however, according to Elecraft be
prepared to dedi cate about 30 hours
to the task! M ne took al nost
exactly 30 hours.
| invested in several things up
front to make the job easier and
the final product better. | found a
lanp with a round fluorescent bulb
and large nmagnifying glass built

right in. | f you t hi nk t he
conponents thenselves are tiny,

wait until you try to read the ID
markings on them | purchased a
Vel | er WICPT soldering station,

Kessler |1 C grade solder with 2%
silver, a digital mul ti-nmeter

capable of nmeasuring capacitance
and diodes as well as voltage and
resi stance (i nval uabl e for

verifying conponent values), and
lastly a Pana-Vice to securely hold
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PC boards during the construction
and allow them to be angled and
rotated as required.

The total ©project was
over a one- week peri od.
Construction time was about 4 hours
for the control board and 3 hours
15 mnutes for the front panel
board. Another 3 hours 45 mnutes
brought me to the first test of the
partial assenbly (i.e., the first
third was done). Here you assenble
the partial wunit by plugging the
control board and front panel into
the RF board and, using 2D nodul ar
fasteners, attaching the side and
bottom panels. After applying 12v
power the display should cone up
“Info 201" and then "7100.00 c."
The ¢ is the node indicator for cw
You then test the built-in digital
vol t/ current met er, optica
encoder, latching relays, keyer and
si det one/ audi o anplifier, and
perform a s-meter alignnent and bar
meter current test. Wen | powered
mne up, | got "info 080" which in
t he detail ed t roubl eshoot i ng
section nmeant there was sonething
wr ong wi th t he i nput/ out put
controller circuit on the RF board.

conpl et ed

To make a 3-day story very short,
tweaking a small trinmer capacitor
on the Control board about 45
degrees clockwi se from the position
specified in the manual conpletely
resolved the problem The folks at

El ecraft were extrenmely attentive
via email and hel ped nme through the
difficulty. This would be the only
problem encountered during t he

entire construction effort.

Another 9.5 hours of construction
brought me to the second partial
assenbly alignment and test. At
this point you have the front half

of the RF board conplete and nust

pl ug everyt hi ng back t oget her
again. You then work through the
PLL reference oscill ator, VCO
(vol tage control | ed oscillator),
BFO test and al i gnment , VFO
i nearization, I F anplifier
alignment and 40 neter Band Pass



filter alignnent. You actually hook
up your earphones at this point and
listen to 40 neters. The receiver
sounded excellent! Every test and
pr ocedur e was conpletely
successful, so on wth the |ast
part - including w nding the vast
majority of the toroids.

The nost nenorable
kit's |ast third was w nding,
stripping the enamel off the |eads
and installing al | of t hose
toroids, but the nmanual does a
superb job of getting you through
it. Fi nal al i gnment and t est
follows: 40m transmit alignnment,
VFO linearization on all bands,
recei ver pre-alignnent, and
transmtter alignment on all bands
is last. As many bands were open on
the evening of 6/30, the transmt
alignment took a lot longer as |
woul d stop to work stations as each
band was conpl et ed! O speci al
note, the rig's first QSO was on
40m with Puck, WIPM Final assenbly
followed with installation of the
speaker and all the top, bottom and
side pieces. Fully assenbled, the
K2's nodul ar construction nakes it
feel solid as a brick. The rig's
controls and the m croprocessor
menu functions are straightforward,
and after a brief orientation the
manual is no | onger needed.

part of the

The front panel of the K2 has only
6 knobs including a heavy, machined
main tuning knob, keyer speed
(programmable Curtis A or B), power
level in 0.1w increnents, RF and AF
gain, and R T/XIT. The 16 buttons
(not including the larger on/off
sSwi t ch) each support mul tiple
functions by "tapping" or "hol ding"
them 1In addition, the Band+ and
Band- buttons can be pushed at the
same time to allow direct frequency
entry. Tappi ng/ holding the rmenu
button gains access to many |ess
frequently needed perfornmance or
calibration functions. There are
two VFOs wth split capability,
sel ectabl e preanp/ at t enuat or/ of f,
fast and slow AGC, nenory Kkeyer
message capability, and selectable
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tuning rate to facilitate rapid
@QSY. You can customize up to 4 I/F
filter configurations for each
node. CWreverse is also avail able
The scanning function is
slick, moving smoothly
station to t he next bet ween
operator-defined limts. The rig's
configuration can be optimzed for
reduced battery operati on i f
necessary.

really
from one

As | wite this on 7/5, 1've filled
two | ogbook pages with K2 contacts
on all bands including LZ1AF,
QZBRO, K4EF, WBVT, &APKT, AKGG
WSFOC  (K5NA), &BPG SV9/ AVXE,
K4BAlI, K5BGB and DK8ElI. Several of
these (including Tim in SV9) were
using ny Hercules Il anp driven by
the K2 to 150-200w with full @K
Speaking of @K, and with all due
respect to ny fantastic OW VI,
the Elecraft is subjectively the
best sounding QSK I|'ve ever heard.
The K2's sensitivity neasured up
very well to the OMWI VI during A/B
conparisons. Selectivity using the
K2's pr ogr ammabl e filters far
exceeded ny expectations but can't
conpet e wi th OW ' s cascaded
filters. O course, the OW costs
5 times as much! | understand that
El ecraft plans on offering nore
filter options in the future, as
well as a 100w PA nodule which fits
in t he samne smal | physi cal
envel ope, and a computer interface.
An excel |l ent t est of a rig's
frequency stability is the new
digital nopde you' ve been hearing
about: PSK31. Hooking up my PSK31
adapter to this |aptop denonstrated
the K2's rock-like stability wth
near perfect phase displays (yes,
the person transmtting on the
other end nust be stable too). |
have ordered the K2 SSB option
specifically to experinent nor e
with low power PSK31. At last, a
use for the m crophone connector

This radio
a serious
i magi native

is not a QRP toy; it is
radio with a driven and
conpany behind it. A



multitude of options in the future

will further refine performance and
capability. If you have an itch to
build sonmething substantial and/or
want a backup or travel radio,

check this out.

72, de John K1JD
K1JD@ol . com
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| AQRP at West Liberty Hanfest Recap
By John Burnl ey NUOV

(The following is an updated post
froml AQRP-L and QRP-L)

VWhat possible fun can there be on a
cold and rainy day? Wy spreadi ng
the good word about Iow power
operating (QRP) of coursel

The lowa QRP Cdub had a display
table at the West Liberty hanfest
on Sunday Cctober 3. The weat her

was chilly and rainy and | was
concerned that the outdoor flea
mar ket woul d be i npact ed.

Vll it did rain nost of the day
and the outdoor flea narket was
affected, but that sent a lot of

peopl e indoors to stop by the | AQRP
display to talk about |ow power
oper ati ng!

There were lots of QRP goodies that
menbers brought for shown-tell.

Jeff Wods (WODS) br ought hi s
honebr ew gener al cover age
conmuni cati ons receiver and a
49' er. Both are very inpressivel
Jeff is really an excel | ent
buil der. The honebrew recei ver has
a digital VFO with display. W had
fun listening to the BBC and | ater
recei ving t ransm ssi ons from a

PIXIE 2 that was al so on the table.

Valt Holling (NOMZP) brought a Mark
Il NN1G transceiver (built by Walt
but autographed by Dave Benson
hinself), honebrew tuner, and a
Pixie 2 nounted in a radar detector
case. Larry Stanmbaugh (VBORMI)
br ought hi s NV x transcei ver
(Dan's), tuner, and power supply.
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Al three are in matching cases and
was the subject of a fine article
Larry wr ot e for t he | AQRP
newsl etter earlier this year. He
al so brought an NC20, super CMOS
keyer, NorCal paddles, and a Pixie
2. John (NUOV) brought an M-J-9017,

Entech ZM1 (with AZsQRPion LED SWR
indicator kit installed), Pixie 2,
38 special, Ten Tec 6 neter
receiving converter, Fireball 40
transmtter, Kni ght Smi t e, and a
Super Ti ck keyer.

Thanks to all who brought
t hey really made t he
i mpr essi ve.

itens as
di spl ay

i nformati on
M | est one
Hands

al so vendor
Wnder Labs,
Technol ogi es, MJ, Ten Tec,
El ectronics, Kanga US, and 'Joy of
QRP" by Ade Wiss (WRSP) flyers.
Sample newsletters from NorCal, G

There was
from Snal |

QRP, ARCI, St. Louis QRP Society,
CW Qperators QRP Cub, NW QrRP, and
(of course) the lowa QRP Cub were

there as wel |.

My first surprise of the day was
Valt (NOMZP). He stopped by to say
hell o and tal k about CRP. He saw a
previous posting (of mne) on QRP-L

about the IAQRP participation at
the hanfest and sent nme an Email.
He was there bright and early and

stopped by to say hello. Pl us he

brought sone of his goodies for the
table (even though he was not a
menber of the club....but hopefully
that will change). Now this is a
real QRP er!

Anot her highlight of the day was
the St. Louis Audio Anmp boards
donated by the St. Louis QRP
Society. The boards were avail able

to anyone who wanted them plus if
the kit was built at our display we
provi ded the board nounted parts.

W gave away many boards and had

two built at the hanfest. Thanks
to Jeff (WODS) who brought the
soldering station and industrial
vise which made things very easy
for our builders (best to spoil
them early hi). Agai n our thanks



to the SLQS and Dave Gaudi ng (NFOR)
for their support!

Nor Cal donated an El ner
and | ogbook as
Congr at ul ati ons to Jon Book
(KBOEDE) who won the Enmer 101
i ssue and Randy Swenl i ne KB9KUZ who
won the | ogbook. Once again ny
thanks to Doug and Jim of NorcCal
who have al ways supported our cl ub.

101 issue
doorpri zes.

The crowd was a good one and the
table seemed to be hopping quite a

bit. I finally took a break near
lunch time to make a 'quick pass’
of the vendor area. It didn't take
long before | was at Paul Wsha's
tabl e(s). Paul as you recall
hel ped the 1AQRP C ub put together
several group buys on books | ast
year. There is another one in

t he works which should be announced
in late October or early Novenber.
| always buy a book from Paul as he
has quite a inventory that he
brings to these events. | picked
up a copy of the new ARRL Antenna
Conmpendi um  when I noti ced a
famliar book. Paul now carries
the 'Joy of QRP by Ade Wiss
(WORSP) . For those of you who
needing a copy look Paul up at a
hanf est . It is a classic QRP book
and many consider it to be the
"bible' on QRP!

Finally the tine cane
and head back west to the Des
Moi nes area. It was a great day
(to be indoors hi) and a lot of fun
spreadi ng the good word.

to pack up

I would like to thank the foll ow ng

people who helped out wth the
di splay: Jeff Wods (WODS), Larry
St ambaugh (WBORMI), Walt Holling
(NOMPZ) and Al ex St anmbaugh
(KQOEBK) . You guys made the display
a real success!

72, de John NUOV
bur nl eyi a@one. com
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Pai nl ess Regi stration For The ULS
By Jerry Bartachek KDOCA
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(Editor's not e: The Uni ver sal
Licensing System or ULS allows
expanded el ectronic filing of
Amat eur Radi o applications. Her e

Jerry wal ks us through the process
he encountered to become registered

to use the ULS. Addi ti onal
information may also be found in
the Septenmber 1999 QST pages 85-
86.)

In response to ny plea for help

with ULS registration on the QRP-L,
| received the follow ng Emails:

(From M ke Melland VW S)

H Jerry,
| registered for ULS ID this norning. It's
not nysterious...... the Gov't wants to cut

costs so many FCC transactions are going to
be "self initiated" over the web. Go to the
ULS site and register. You will be given a
nunmber and you choose your own password and
enter your TIN (Tax Payer |D Nunber aka your
Social Security Nunber). You register your
callsign and after that you can renew etc.
onl i ne. That's all there is to it. And,
yes amateur radio is participating in ULS
from August 16 on...... There is no seperate
ULS license, just the nmeans to perform
I'icense rel ated transactions via t he

renewal s, changes of address,
doi ng away with paper forms....

(From Timothy J. Strong K&NO

H Jerry,

Yes, any licensed operator (US or foreign)
that has a valid US Amateur Radio I|icense
will be required to register with the ULS.
You will not get another license, it is just
a matter of associating your Social Security
Nunmber (Taxpayer Identification Nunber) with
any callsign(s) that you have. Anyone who
does not have a TIN wll be required to
obtain one.

Jerry, you have to read the entire page,
l ook under the heading: "Radio Services
Currently Inplenented In the ULS'" and you
will see Amateur listed here.

An Amateur with 2 callsigns would list both
cal I signs when they register.

You do not have to immediately register with

ULS, only if you want to do business wth
the FCC such as upgrade your license, change
your callsign, change your address, etc. |

believe new |icensees and upgrades wll be
able to register via the VECs.



August 16 is just the date that the FCC
started using the system for Amateur Radio.

Usi ng t he e-mai | exhortations
above, | registered under the new
Uni for Licensing System (ULS). As
the name inplies, it is a SYSTEM

but not a separate type of I|icense.

Many classes of radio licenses are
being included in this program and
in short it is only a system to
make |icense renewals and upgrades
EASIER for the |licensees to deal

with via the internet.

After the QRP-L'ers advised ne, |
bravely pointed ny browser to the
FCC ULS site and registered. It
was quite painless, and filling out
their on-1ine forns to be
intuitive.

Here are the steps in registering
for ULS via the internet:

1. Poi nt your br owser to:
http://ww.fcc. gov/w b/ uls. There

is a lot of information there about
all the details about ULS. You' | |
only need to click on one of the
URLs to go to nore information than
you can i magi ne!

2. Wile you are on the ULS hone

page, click on the button | abel ed:
"TIN / Callsign Registration" in
the left hand colum of the screen

to register your station with ULS.

3. After clicking that button you
will be presented with a form to
fill out on line. You will be
presented with 2 choices to click

on. One is a chance to participate
in a survey about vyour station's

Y2K readi ness. The other is for
the TIN / Callsign Registration
(click on this one).

4. You'll see s a sentence that
reads, " If you are not registered
with the Uni ver sal Li censi ng
System " and just below it there is
a little circle field next to the
words "Register Now'. Aick that
circle and then click the button
| abel ed " Conti nue".
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5. Next you get nore questions to
answer . Aick on the choice for
registering with the ULS as an
i ndi vi dual and then «click the
"continue" button.

6. You wll be presented with a
large on-line formto fill out and
submt. Items on the top of the
form for the Licensee Information
includes your TIN (your social
security No.), first nane, niddle
initial, last nanme, P.O Box or
street address, city, state, zip,
tel ephone, fax nunber, and e-nail
addr ess. Directly below that is
another set of fields exactly as
above for the Contact Information.
Since hans are not a conmercial

station with separate |icensee, and

cont act person i nformati on, I
decided NOT to fill out the contact
i nfo. As licensee, | am ny own
contact person.

Further below on the form you wll
find fields for a passwor d,
verification of the password, and a
personal identifier that only vyou
woul d know. These last three you
MJUST fill out. | used nmy callsign

as ny password,
at work on our

and ny userid here
lan as my special

identifier. Maybe your nother-in-
law s waist size could be wused
(hi).

VWen all the desired fields are
filled out, <click on the submt
button. It will pronpt you to fill
out a huge sheet wherein you can
list all your callsigns if you have
less than 100 of them Take it

from me, you have |ess than 100 of

them  Just click on the choice for
1-100 callsigns, and put your
amateur radio callsign in space
nunber 1, and click on submt.

Before the whole process is done,
the registration conmputer will show
you a screen wth your password,
special identifier, and a conputer
generated ULS nunber and a ULS
passwor d. You will really WANT to
print this screen out on your
printer. You will not be able to



see t hat i nformation anywher e
agai n. And the ULS nubner they
give you wll be about 9 or 10
digits | ong. The conput er -
generated password, wll be werd
like, " AXMBZ TN or simlar
gobbl edyegook. Hey,
"gobbl edyegook” would be a great
passwor d!

VWen you wish to nodify or renew
your license in the future, you
will use the ULS systemto do it on

line, and you wll
passwords, etc.

then need vyour

There are instructions on the first

ULS web page for registering via
snail mail, but | hope sonmeone el se
will wite that up for the lowa QRP
Newsl etter.

72, de Jerry KDOCA
j bartac@rex. state.ia. us
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G oup Buy Wth Paul Washa Books
The lowa QRP Cdub is
announce a group buy from Paul
Washa Books (WTCK). There are
several titles available. Just
renenber to specify the lowa QRP
Cl ub group purchase when contacting
Paul . These prices reflect USA
shipping (all 50 states). Any DX
orders should contact Paul first to
see if he can accommodate them

pl eased to

Here are the details:

ARRL 2000 Handbook wi t hout
$28. 00 delivered

sof twar e

ARRL Antenna Conpendium 6 wth
sof tware $17.00 delivered

ARRL WLFB Desi gn Not ebook
$11. 00 delivered

ARRL Solid State Desi gn
$14. 00 delivered

ARRL Intro To RF Design wth

sof tware $24.00 delivered
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ARRL Ant enna Handbook with software
(18th edition) $24.00 delivered

Joy of (RP by Adrian Wiss (WRSP)
$21.00 delivered

ARRL M ni Logbook (approx 6'' by
4'"") $5.00 delivered (Paul tells ne
that the mnilog is great for mni
power stations and wll fit a
backpack or small case just fine
for portable work)

ARRL 1999 Satellite Ant hol ogy

$13. 00 delivered

If you would like to see any other
titles please Email NUOV privately.

How to order: You must contact Paul
and specifically nmention the |owa
QRP group purchase. You rmay
cont act Paul at

wOt ok@mai | . msn. com or phone (612)
472-8991. His address is:

Paul Washa (WTOK)
4916 Three Points Boul evard
Mound, MN 55364-1245

He wll accept checks or noney
orders (but no credit cards). This
group buy will run 30 days. | AQRP
menbers attending the Des Mines
hanfest on Sunday October 31st may
pur chase books t here (prices
adjusted for no shipping).
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Upcom ng Operating Events
By Mark M I burn KQI

Here are sonme QRP operating events
that will be com ng up. Turn your
power down and join in.

They are fun events and the people
you nmeet will be some of the best
hans on the air. Plus you'll be
able to pick up a lot of states and
work sonme mlliwatters, too!

Advent ur e Radi o

Sprint

Society Spartan



Novenber 1, 1999

Decenber 6, 1999

The Spartan Sprint will be held as
usual on this first Monday of the
month). W wll be operating on
three bands--80, 40, and 20. There
are wnners in two categories:
points (the Tubby D vision), and
poi nt's per pound (the Ski nny
Di vi si on).

1. Start at 9:00 PM EST, 8:00 CST,
7:00 MST and 6:00 PST. Finish at
11: 00 PM EST, 10:00 CST, 9:00 MsT
and 8: 00 PST.

2. The frequencies wll be 3560
kHz+-, 7040 kHz+- and 14060 KHz+-.
(You may operate one, two or three
bands- - your choice.)

3. Exchange RST, SPC (state,
province or country) and power
out put .

4. 1f you choose to call CQ use
the format "CQ SP," or "CQ SP
TEST. "

5. You can take credit for working

the sane station on a second band.

After the contest, you may use an
autol og, which is part of the ARS
Soj our ner. Just go to
www. nat wor | d. com ars and fol |l ow
the Ilink for "Direct access to
autol ogs”". O you can speed things
up by going directly to the Spartan

Spri nt aut ol og page at
www. nat wor | d. com ars/ss_l og. htm .

If you don't have access to the
web, send Russ Carpenter, AA7TQ,
an e-mail with your total QSGs and
the total weight of your station
(i.e. the conbined weight of all
transmtters, receivers, keys,
keyers and batteries wused during
the Sprint). You may also include
your coments from the soapbox.
Russ' enmai | addr ess is
russ@atworl d. com

Results for each Spartan Sprint are

published on the Thursday follow ng
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the Sprint. This may be the world's
qui ckest contest reporting! Please
send your |log as soon as possible,
but in no event | ater t han

Wednesday afternoon.

The Spartan Sprint is based on a
sinmple but stimulating concept. The
ARS is encouraging all of you to
cobbl e together the kind of station
you'd use in a portable environnment
—+i ght wei ght transcei ver, keyer,
key, and battery. Then put that
turkey on the air, and participate
in a tw hour sprint.

Al operators are invited to play,
whet her or not they are nenbers of
Adventure Radio Society. Even if
you don' t have [ i ght wei ght
equi prent, your participation wll

be rewarding, both for you and the
other participants. W'llI report
t he score in two di fferent
For mat s/ absol ute scores, and points
per pound of station weight. So you
can get your Kkicks from running up
a magnificent score, or achieving
an remarkable ratio of points per

pound.

If you're thinking about becomng a

menber of Adventure Radio Society,
j ust send Ri chard Fi sher
(menbership chai rman) an e-mail
expressing your interest. Richard's
e-mai | address is nubSN@ol .com
Menber shi p is free, and t he
organi zation has a great group of
men and wonen who conbine their
| ove of ham radio wth their
affection for the outdoors. You
don't need to be a nmacho person;
ARS wel comes people of all ages and
| evel s of ability.

Russ Car penter, AA7Q, Cont est
Manager russ@atworld.com

CQ WV DX Contest, phone
0000Z Cct 30 to 2400Z Cct 31
Exchange: RS(t) and CQ Zone

d asses: Single op allband/single

band/ assi sted, high power/|ow power
(less than 100W or QRP (less than



5W  rmulti singl e, mul ti mul ti.
Multi singles have a 10 mnute
rule. Al classes may only have one
transmtted signal per band.

Work stations once per band.

Team and cl ub conpetition

North Anerican stations score 2
pts/gqso with stations in different
countries on sane continent and 3
pts/gso with stations on different

continents. Stations in the sane
country may be worked for zone
credit, but no points.
Multipliers are CQ Zones and
countries (DXCC + WAE)
Fi nal score is @O points X

multipliers
Awar ds.

Send logs by Dec 1 to CQ Mgazi ne,

25 Newbridge Rd, Hicksville, NY
11801 ssb@qgqww. com See
http://cqgww. com cqww

Ten-Ten International Net Fall CW
QSO Party

0000Z Cct 30 to 2400Z Cct 31

Single op only, CW only, on 10
nmeters only

Categories: Individual, QRP, dub
Contacts nust be made in CW sub-
bands

Exhange: Call, nane, state/country
and 10- 10 nunber if nenber.

Score 1 pt/qgso with nonnmenbers and
2 pts/qso with nenbers

Final score QSO pts x prefixes.
Awar ds

Send logs by Nov 15 to: Gat eway
Chapt er, Don ward \WORTV, 4514
Ferrer Dr., St Louis, MO 63129-
3741.
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For nor e info see
http://listserv.lehigh.edu/lists/te
nten-1/rules. htm

The Zonbie Shuffle

Friday N ght, GCctober 29, 1999; Any
4-hour period you choose from your
local sundown to |ocal mdnight.
You can split it into two sessions
if interruptions are unavoi dabl e.

20, 40, and 80 neters CW QRP Only
(5 watts or | ess power out)
Suggest ed frequenci es 14. 060,
7.040, 7.110, 3.560, 3.710

RST, SPC, Nane, Zonbie
tel ephone area code if
have a Zonbi e nunber

Exchange:
number or
you do not

Stations using a Tuna Tin 2, then
add /TT2 after your callsign and if
you are 18 years old or younger,
send your age to.

stations
for or

You may identify
participating by |ooking
cal ling CQ BOO

Scoring: Your score is going to be
the sumof all Zonbi e nunbers and
tel ephone area codes worked on ALL

bands! Stations can only be worked
once per band however. Also add in
speci al bonus points

Certificates of participation are
avail able by sending your | ogs,
score sheet and a business sized
SASE to:

Jan Medl ey, NOQT

Zonbi e Shuffle Contest Coroner

PO Box 1768

Socorro NM 87801

Zombie pins and certificate are
avail able by sending vyour | ogs,
score sheet, and $2 (US Funds) for
P/H to the sane address. Pl ease
include an address |abel. To
qualify for a pin you nust work 13
or nmore SOs using any rig at 5W
or less; or work 5 or nore QGO s

using a Tuna Tin 2 yourself; or



work 5 or nore QSO s wth somebody
el se that's using a Tuna Tin 2.

Pl ease use plain ASCII text only
for | og subm ssions. The nini mum
information your 1log should show
is: Band, Callsign of station
wor ked, exchange received, exchange
sent (at least the RST), and the
time in UTC

Enj oy. . ..

72, de Mark KQI
mar km | bur n@et zer 0. net
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Announcing the MIliwatt Triple
Cr own!

The Knightlites, Ft. Smth QRP
Club, and the lowa QRP Club are
sponsori ng t he gr eat MI11iwatt
Triple Crown. Earlier this fall
the noble Knights announced their
Holiday MIliwatt contest. At the
sane time the Ft. Smith QRP dub
and the lowa QRP C ub were planning
simlar contests. It just seened
natural to get the three together
in yet another contest! Here are
sone of the details.

cont est is
run by t he
Each i ndi vi dual
have a wi nner and the
be posted to CRP-L.
Triple Crown w nner
will be determned by conbining
scores from all three events (the
same scoring methods wll be used
for each independent contest). The
cunmul ative score should prove to be
a lot of fun and establish serious
bragging rights on just how | ow you
can go.

Each i ndi vi dual
i ndependent and
respective club.
contest will
results wll
The MIlliwatt

Details are still
but we can tell

bei ng worked out
you that the first

leg of the MIliwatt Triple Crown
ki cks off in Decenber with the

Knightlites Hol i day MI11iwatt
Cont est . The Ft. Smith event will

be in the March/April timeframe and
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the lowa QRP event will follow in

t he Jul y/ August ti nmefrane.

Start honing your mlliwatt skills
now and be prepared to turn the
power down!

72, Bob Kellogg AE4IC
Knightlite QRP Associ ation

Jay Brom ey WBJAY
Ft. Smth QRP dub

John Burnl ey NUOV
lowa QRP C ub
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The Fractal Wng Loop
By John Burnl ey NUOV

Covenants and CCR s are dreaded
words nost hanms do not want to
face. In nmy opinion, the inability

to put up an antenna has been nore
damaging to amateur radio than any
other item VWhen ny children were
young | would annually give ham
radi o denonstrations to their
cl assroonmns. Even with conpetition
from video ganes, cartoons, and
playing with friends, there was
al ways i nterest in t he hobby
denonstrated by the children. But

whenever | tried to follow up wth
the parents about developing the
child' s interest the door would get
slamred shut. "I wish we could |et
Timy put up an antenna, but our
area has restrictions about
antennas so they'Il just have to
find another hobby". Trying to
suggest conprom se or hi dden
antennas fell on deaf ears.

Unfortunately nmost ar eas are
restricted these days and not many
parents wll consider a «child's
possi ble future interest in a hobby
when purchasing a hone. M wfe
and | faced a simlar dilemma when
we bought our current house. e
chose the area for the school
district first and then tried to
work out antenna privileges. The
exi sting housing market in the Des

Moi nes suburbs was very tight.
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Figure 1. The original loop designed for 15 meter operation,

Sone houses sold before we could
event get over to |ook them over a
[ unch hour. W finally decided to
go with new construction, but there
were the covenants on the property.
Havi ng a spouse who is not a fan of
the hobby did not help ny plight.
The best of a bad situation ended
up being allowed to have an antenna
as long as it was attached to the
house (but could not extend over
t he yard).

By l'iberally interpreting t he
covenants, | tried a variety of |ow
profile antennas. I first ran

di poles wunder the eaves of the
house (two story) without much
success. Finally 1 settled on a
vertical that was 3/8 wave on 30
meters (with 1/4 wavel ength radials
under ny deck). The vertical runs
up the side of the house and over

the roof to a peak. It has
performed well allowing many DX
cont act s. But because of angling
up to the roof peak, it shows

characteristics of being a sloper
(favoring the southeast and

Cari bbean). The good news was t hat
the antenna performed well on 40
and 20 meters! A sinple multiband
antenna seened to allow nme to thunb
my nose at the developers. Al was
wel |l until this past sumrer when 20
finally started opening up into
Eur ope. I could hear a multitude
of European stations but just could
not raise them running my NC20 at 5

watts into the vertical. | also
had very little luck with western
and nort hwest ern st at esi de
stations.

After first nmoving into the house
| installed two indoor |oops in the
attic over the garage. The i nner
loop was for 10 neters and the
outer loop was cut for 15 neters.
| used the standard fornula of 1005
/ f(Mz) to determine the |length of
wire for the antenna. Because the
loops are located in the attic,
there are nmany objects wthin
proximty that affect resonance
In other words the antennas were
det uned sonewhat because of objects
bei ng near. The solar cycle was



begi nning to head south anyway so |

placed the indoor |oops on the
preverbal 'To Do List".

After another frustrating evening
of trying to work Europeans, |
renenbered the two loops in the
attic over the garage. Could |1
possibly nmodify the larger loop to
resonate on 14 WMz? If so would
the results be di sappointing?
Cctober 12, 1999 was a banner day
for nmne! QRP Quarterly, Sprat, and
my NorCal Toroid Kit all arrived
t he sane day! Yahoo! The XYL and
children were not honme and | began

to go through the ham radio 'To Do

List' to look for a good project.
The |loops topped the Ilist. Ti me
for sone clinbing into the attic.

Rummagi ng t hr ough t he gar age
produced a 22-foot section of 12
gauge solid copper wire. The
guestion was just how to add the
wire to the |[oop. Back in the
earlier days | experinmented wth
| oops within |loops, figure 8 |oops,
and a variety of others. None
wor ked very well. The larger I|oop
al ready extended from wall to wall

and roof to just
cei ling. W t hout
with the project
prom si ng.

above the garage
any room to work
did not |ook very

Several years ago | read sone
articles witten by Nathan Cohen in
' Communi cat i ons Quarterly’ about
fractal antennas (see references).
Fract al geonetry in desi gni ng
antennas was not a well-known
concept and | believe that Cohen
received a bit of criticism over
hi s articles. It was very
interesting reading though and |
recommend that everyone take a | ook
at his concepts.

Wth fractal geonetry, t he
repeating of a design upon itself
creates a compl ex shape (or
structure as Cohen labels it).
Thus the term self-simlar or
iterating is used to describe the
patterns. The self-simlar patterns
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i nduce capacitance and inductance
into the design. Since the outside
peri meter is patterned, it
effectively shrinks the physical
size of the antenna (but maintains
a resonant structure).

Cohen discovered sonme interesting
properties of fractal antennas. In
some cases there is gain exhibited

in a fractal antenna over that of
it's full sized counterpart (up to
a point). Miltiple iteration
fractal s resonate at mul tiple
frequenci es (in a non- har noni ¢
fashi on). Cohen defined resonance
as t ot al i npedance t hat fell

between 20 and 200 ohns with nedi um

to high Q Finally he found that
when fractals are shaped into
cl osed | oops t he radi ation
resi stance does not drop
significantly for their size as do
with nmost small loops (at |ower
iterations). As the nunber of
iterations i ncreases (smal | er
physical size), the antenna wll
eventually exhibit the pitfalls
that nost shortened antennas have
(1 owner radiation resistance and

narrowi ng bandw dt h).

Here is a sinple exanple of a
fractal design. Iteration 0 is a
st rai ght I'ine. [teration 1

i ntroduces a box upon the straight

[ine. Iteration 2 introduces a box
upon each line segnent of iteration
1.

Cohen also nentions that there are
exanples of sinple fractals in
antenna use today. But he also
points out that a true fractal
antenna conpletely contains the
self-simlar patterns. The fractal
wing loop is not a true fractal
ant enna. Rather it is a hybrid
that uses a standard |oop design
but introduces segnents of wre at

the | oad point perpendicular to the
pl ane. The segnents protrude from
the plane of the loop and resenble
small wi ngs (hence the nane). The
wings are constructed with fractal

shaping borrowed from a second
iteration M nkowski | oop (see



ref erences). My goal was to
l engthen the loop with enough wre
to resonate on the 14 Mhz band.

Each t
6 ch ﬁ:ﬁ::n 45 Inches
Figure 2. The Fractal Wing

Figure 2 illustrates the |basic
shape of the wi ng. It was
constructed wth a 6 1/4-inch
length of 2 x 4 lunber. This was a
scrap piece of lunber that was
random y chosen. The wire is bent
around the 2 x 4 scrap to form a
stair step pattern, whi ch is
symetrical .
Figure 3 illustrates the finished
loop. It is inportant to note that

the wings are not self-supporting.
Twi ne was used to provide support
and keep the wi ngs from coll apsing.
The twine was run up to a strut in
the attic roof.

Rermenber that this is an indoor
ant enna. The existing |oop was
originally designed for 21.120 WMhz
(1005 / 21.120 = 47.583 feet). The
nodified |oop contains 69.66 feet
of wre and should resonate at
14. 42 Mhz (according to t he
st andard formul a). The ant enna
(bottom) is approximately 12 feet
off the ground (or in this case
above a concrete slab). The w ngs
contain 31% of total wre |length.
Because of the attic |ocation, |
expected sone detuning to take
pl ace. And now you are thinking to

yourself, 'quit beating around the
bush and tell wus how it worked' .
Well the results are surprising but

admttedly I am pl eased.

Usi ng an MRJ-259 antenna anal yzer |
started a sweep at 26 Mz and tuned
downwar d. The first resonance |
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found was at 13.974 Mz, C ose
enough! | attribute this only to
dunmb | uck. At 13.974 Mz the SWR
was at 2.4.1 - 2.5.1 and the
Resi st ance net er on t he SVWR
anal yzer read 100 ohns. This was
close to what | would have expected
with a normal box | oop. Renenber
the radiation resistance of a
r esonant one-wavel ength loop is
approximately 100 ohns and will

show a SWR of 2.1.1 on the M-J-259.

I do not recommend anyone using ny
exact dinmensions to build this
ant enna. Rat her | encourage you to
put up a loop with as much wire as
possible and then add the fractal
wings to reach a desirable resonant
frequency. Experimentation will be
needed to get the exact dinensions
for your | ocati on. Each
installation will be different (I
am assuming you wll be placing
this ant enna i ndoor s) wi th a
variety of environnental factors
affecting performance. If you have
enough r eal estate and no
restrictions then put up a full
si zed antenna outsi de.

How did the antenna work?
is oriented north/south (maxi num
radi ation). On air reports have
been very good and much better than
those received with the vertical.
Here is a list of the contacts made
wi th casual operating: CO2SX, AF5Z,
UAOBW CO2RQ XE3LPV, WVR WHEW

The | oop

KQOEHS, PP6CW  VE7BXO, FY/DJ6SI,
UAOABK, RV UM, KP4BIVE, N4ASO,
AFAPP, AB5XQ K1JD, and N7XI.

I am especially pleased with the
over the pole contacts. G ant ed
the reports are standard DX reports
(599) but many were made on the
first and second calls. I also
used this ant enna excl usi vel y

during the ARCI Fall @O Party and
made 56 contacts with it.

The wings were conceived because |
was modifying an existing antenna
(that 1 did not want to take down).
O her designs are possible wusing
fractal patterns. Instead of
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Figure 3. The completed Fractal Wing Loop

placing the w ngs perpendicular to
the plane of the loop, the patterns
can be incorporated into the min
part of the loop itself. O course

one could also fashion a true
fractal ant enna (constructed
totally with self-simlar
patterns).

I ndoor antennas can be a conpronise
not only in performance but wth
the operator's patience as well
(hi). The limtations that are now

pl aced on amateurs by covenants and

CCR s make operating effectively
difficult and sometines can Kkeep
ot hers out of the hobby.

The fractal wing loop is an indoor
antenna that has given ne good
results. More experinentation is

needed to determne the real effect

of the wngs on resonance as
opposed to t he envi ronnent al
effects of indoor use. As tinme
permts I wil report what
information | find. If anyone has

nodel i ng software and is willing to

nodel this antenna please Email ne
privately. | wll help you any way
that I can and hope that you wll
report back your results in this
journal .

Wth all indoor antennas, QRP power
| evel s should be used (of course |

the sanme with outdoor
hi).

f eel
wel |

ones as
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materials may NOI' be reprinted
wi t hout per m ssi on of t he
aut hor (s). | owa QRP  Journal
requests that reprints  of t he
materials or articles acknow edge
previous publication in the |owa
RP Jour nal . The articles
contained wthin this newsletter
have not been tested and no
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projects fromthe lowa QRP Journal,
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The lowa QRP Cub was forned to
pronmote amateur radio |ow power

operations, to hone operati ng
skills, inmprove building skills,
and i ntroduce t he hobby to

per spective new amateurs.
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Ur bandal e, 1A 50322
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