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NEW From Patcomm 

andc 

ror $395.00 you get lots of built-in features such as both CW& SSB modes, an Iambic Keyer with our patented CW 
Keyboard Interface, adjustable 1 to 15 Watts of output power and Patcomms' unique DVF (Digital Variable Filter) filtering 
system providing a 600Hz to 2.8kHz continuously variable filter within the AGC loop for superb receiver selectivity. VOGAD 
and RF Clipping are used on SSB Transmit to provide that Big Radio "Punch". This radio can be ordered with your choice 
of any two Ham Bands between 160 and 6 Meters, and when ordered with the VOX option is PSK-31 ready. This is the ideal 
rig for QRP and Portable operation. ALL THIS FOR ONLY $395.00 

New Lower Prices on these Patcomm Radios 

PC-I 601 i Trans, 

PC-9000 HF+6 Transceiver 
Compact, rugged 40 Watt Ham Band Transceiver with our unique DVF (Digital Variable 
Filter) continuosly variable filtering system and our patented CW Keyboard Interface. 
You get coverage of all HF Amateur Bands plus 18 Watts out on 6 Meters. Low power 

"Brick Wall" filters plus Auto Notch and a De-noiser. Other features 
include our built-in patented CW Keyboard Interface and automatic 
CW and RTTY Decoder. Operates on CW, SSB and AM with output 

Phone: (631)862-6511 Fax:(631)862-6529 
Web: www.patcommradio.com E-mail: patcomml@aol.co 

7 Flowerfield Suite MlOO St. James, NY 11780 
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~ditor's Desk 
Michael tioins, WB: 

elcome to the will likely see me operating primarily CW 
July issue of and PSK now, as I hy to make sure that my w 

QRP Quarterly! operating doesn't interfere with others. 
Things have been a That same move will probably necessitate 
bit hectic with the me writing an article or two about "differ- 
magazine in the ent" antennas (like the magnetic loop for 
recent past, and a lot 10-40 meters I'm now working on), unless 
of people have someone already has an antenna or two 

workcd really hard behind the scenes to get they'd like to share with those of us oper- 
the April issue and this issne done in ating under severe antenna restrictions. 
record time so that we are hack on our pro- This column in the April issue con- 
duction schedule. We are hopefully back tained a new set of submission guidelines. 
on track now, and each future issue will he If you have an article you'd like to submit, 
meet the coming deadlines. Thanks to all please follow those guidelines and forward 
for your understanding. it to me for review. I promise you will hear 

As the new managing editor, I want to from me in a few days. And don't wony 
take a moment to introduce myself to those about being a "professional writer." There 
of you who don't already know me. I'm are some very talented individuals here 
down in the Houston area, and as hard as it who can help with the writing part. 
is for me to believe sometimes, I've now Finally, I want to take a moment to say 
been licensed for twenty-five years. Always thanks to all who contribute to not only 
a QRPer, I've operated for the entire time this issue, hut to the magazine, both "up 
with low power. The last four or five years front" with their regular columns, and 
I have run only one watt, operating primar- from "behind the scenes." Some of the 
ily on SSB and CW (with an occasional most innovative hams in the world write 
excursion into PSK to check it out). for QRP Quarterly on a regular (or irregu- 
Through the years, I've used most of the lar) basis, and yon have seen, and will con- 
QRP rigs out there at one time or the other, tinue to see, their names and call signs 
and I've also used several QRO rigs turned within these pages. Without the many 
down to one watt. DXing has always been hours of assistance provided by these indi- 
one of my favorite pastimes, and I've viduals, there would he no QRP Quarierly. 
worked a lot of countries using this power They are the magazine. 
and a relatively simple homebrew multi- Welcome to this issue. We hope you 
hand vertical dipole and wire antennas. enjoy it! 

A recent move from some acreage out -Mike Goins, WB5YJX 
in the country to an apartment in the city H 

On the July Cover: 
No, it's not aphotograph! Sean M c C a q  did these 3 0  illustrations of some of my 

keys. One on the far right is aplastic (darned ifit doesn't LOOK like plastic too!) non- 
functional telegraph key that was a Rin-Tin-Tin prize from the late '40s. The big one 
is my Long Island Mercury ( I  hadn't intended my call to be so pmminent), the small 
straight key is one of Marshall Emm's from Christmas last year and the little dual pad- 
dle is one of G4ZPY's. Now, let'.s hear fmm Sean: -WBSYJX 

"Ok, a little biography, here it goes ... I am 20 years old and interested in graphics 
since the age of 17. I have gone through a series of interests before finding my true 
calling and passion. I am majoring in the graphic arts and am aspiring to become a 
professional 3D modeler, or 3D animator for the next 'Shrek' type film. I do have a 
definite interest in HAM radio. In fact I have a lot of similar interests to my fathers' 
(Roger, KD6CC). from audio to glowbugs. I guess you could say that I inherited my 
Dad's analytical thinking and my Mom's artistic abilities." 

S e a n  M c C a q  
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Joe Spenc er, KKSN) RCI Presid 

F 
ent 

'rom tl ne Pre sident 
com 

w ell, thanks to Paul Harde's articles "Solar Phenomenon 
Mike Goins, of the Active Sun" from January and April 

the staff, and a few of 1998. If you don't have these in your 
others, QQ is well library they are worth tracking down. 
back on track and the This year's HOF inductees are two at 
content just keeps the top of the QRP experience and have 
getting better. It is provided the hobby with many great arti- 
like QRP in general, cle, projects and experiences. 
full of good sub- FDIM was a rousing success and we 
stance, with an out- owe a hearty "Well Done" to all those 

standing group of people that keep it grow- responsible. All the activities and presenta- 
ing and providing for the community. We tions were excellent and it seems a great 
are fortunate to have such excellent con- time was had by all. 
tributors to the QQ. Most issues are worth I hope you all have a great QRP Field 
the price of the whole year's subscription. Day this year and hope to work you on the 
Two of my favorites are the issues with air there or in one of the other upcoming 

QRP events. There are many good ones: 
QRF'lTF, QRPAField, FYBO. A favorite 
of mine is "The Flight of The Bumblebees" 
put on by the Adventure Radio Society 
(ARS), coming in July. These and many 
other contests now have QRP sections that 
provide opportunity to communicate with 
each other and compete with ourselves to 
see what we can do with little power and 
minimal equipment. Look for the NOR- 
TEX QRP group as K5RAC in most of 
these QRP events. 

As usual, I am late getting this article to 
Mike, so I will cut it short and wish you all 
good QRP and good DX. 

-Joe KK5NA 

Two More Inducted into QRP Hall of Fame in 2002 1 
T he QRP Hall of Fame is an honor 

bestowed by the QRP ARCI on those 
who have made outstanding contributions 
to the QRP community (membership is not 
required to be nominated or inducted). 
Starting in 1992, and then picking up again 
from 1996 to present, there are currently 
27 who have been inducted. 

We are pleased to announce that two 
more people were inducted into the QRP 
Hall of Fame this year, as announced at the 
QRP banquet at Dayton. They are: 

Rich Arland, K7SZ 
Jim Kortge, K8IQY 

Both are well known figures in the 
QRP community, and have made substan- 
tial contributions over the years. Here is 
some information on them, compiled from 
some of the nomination letters. 

Rich Arland, K7SZ 
[Compiled from nominations written by 

W4DU and WABMCQI- 
Rich served three terms on the Board of 

Directors of the QRP ARCI and has pub- 
lished a number of QRP items, hut unlike 
most people, he wasn't just "preaching to 
the choir" by writing for the QRP journals, 
to be read only by those already in the QRP 
community. His works have appeared for 

the most part in the mainstream ham press, 
giving widespread publicity to our aspect 
of the hobby. He not only entertained and 
enlightened us, but he also kept-and 
keeps-QRP in the eye of the general ham 
community, acting as a spokesman and 
"evangelist" of QRP to the mainstream of 
amateur radio. 

Rich has written for many ham jour- 
nals. This includes a QRP column in World 
Radio magazine that ran for more than 6 
years, a QRP series in CQ magazine, and 
numerous QRP articles in QST during the 
mid to late '90s. He has authored four 
books on QRP, one of which is published 
by the ARRL.. 

In addition to writing on the subject, 
Rich has spoken on QRP at hamfests 
around the country. His presentations are 
informative, entertaining, and well 
received by the attendees. Rich's writing 
and speaking efforts have gained national 
and international recognition and respect 
for him as a radio amateur and for QRP as 
a vibrant force in our hobby. Many current 
QRPers were first introduced to it by 
Rich's efforts. For two years now, Rich has 
been the master of ceremonies at the New 
Jersey QRP Club's Atlanticon QRP forum. 

The past five years have seen an 
unprecedented increase in QRP activity 
and recognition of it as a major part of 

amateur radio. Many have called QRP the 
"renewal of amateur radio." Some of the 
credit for this is due to the work Rich has 
put into it. The ARRL. recognized both the 
value of QRP and Rich's contribution 
when, in January 2000, they added a QRP 
column to QST and asked Rich to be the 
first editor. Just like his QRP column in 
World Radio, its appearance month after 
month serves as a subtle but constant 
reminder to all readers that QRP is a 
viable, respected and vital side of our 
hobby, enjoyed by many. 

Rich's QRP voice was also heard 
worldwide, literally, expounding on QRP. 
The well-known short-wave radio station 
HCJB in Quito, Ecuador, has a regular pro- 
gram on ham radio. They asked Rich to 
record a six-part series on QRP, which was 
broadcast at least annually for many years. 

One nomination letter said, "I f d y  
believe that the QRP Hall of Fame should 
not only honor those who are currently 
well known and popular within the QRP 
community, both in the traditional paper 
publications and on the QRP-L mail reflec- 
tor, but should also honor those who have 
made significant long term contributions to 
QRP, and especially those who have been 
publicizing QRP to the 'outside world' and 
bringing others into the QRP community. 
Rich fits both categories." 
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Jim Kortge, KSIQY 
[Compiled from the nomination sub- 

mitted by George Heron, NZAPBI- 
Jim's contributions to the QRP and 

homebrewing community over the last four 
years have been nothing short of spectacu- 
lar. He is a meticulous and creative RF 
designer, a producer of kits, a patient and 
informative instructor, a public speaker at 
QRP events, an accomplished and pub- 
lished technical writer, and an absolute 
master craftsman who has done more to 
champion the extremely successful 
"Manhattan-style" construction technique 
than anyone else in our hobby. 

[While Jim readily admits that he did 
not create the technique, which has been 
around for quite some time, he did intro- 
duce it to the QRP community and helped 
make it very popular. -WA8MCQl 

Kortge is the designer of the immense- 
ly popular 2N2140 Transceiver, a 40M 
transceiver constructed solely of 2N2222 
transistors and winner of a NorCal design 
contest a number of years ago. He wrote an 
article, published in NorCal's QRPp maga- 
zine, concerning the 2N2140, and it was the 
subject of tremendous excitement in ensu- 
ing years as others built his design. 

In the recent 8 months, be has spon- 
sored and actively "manages" a very popu- 
lar "2N2140 email list on Yahoo, wherein 
over 20 hams have been building their own 
versions of Jim's 2N2140 transceiver. He 
has painstakingly encouraged every neo- 
phyte homebrewer, helped to source and 
find parts, and has updated his design to 
yield more readily reproducible results- 
the sign of a good design, and of an excel- 
lent designer. There are many 2N2140 
transceivers on the air now because of 
Jim's assistance and careful guidance along 
the way, and that group is very loyal and 
ao~reciative to Jim. IAlthouah a relativelv 

inveterate QRP technical veteran (such as 
some of us) stands in awe of his work. 

Jim then went on to build another vari- 
ant of the 2N2-series, but this time focus- 
ing on the Manhattan-style technique that 
made him famous. He designed and pro- 
duced the 4017 Transverter, which again 
was presented in full technical glory at 
Atlanticon and FDIM QRP forms. Further, 
the design was so good and so sought after, 
the NJQRP collaborated with Jim to pro- 
duce a kit of his 4017 design. This project 
was very well received, and ultimately sold 
over 200 kits around the world. 

His next project is not as well known 
because it is so new on the scene, but many 
people will get a chance to see and hear of 
it at the Atlanticon QRP Fonun this year. 
Jim is presenting a topic close to his own 
interests--crystal calibration and measure- 
ment techniques, and I can tell you (since 
I've just completed editing the 
Proceedings) that the paper is just awe- 
some. Further, the NJQRP Club is once 
again collaborating with Kortge to produce 
the test equipment he's describing, in the 
form of a Precision VXO Kit which will be 
announced at Atlanticon 2002. I predict 
that this project will be of great interest to 
many hams in the QRP and homebrewing 
community. [WABMCQ note-1 was at 
Atlanticon in April. The paper and presen- 
tation were both outstanding, and the kit 
form of the Precision W O  is a work of art. 
Due to demand from attendees, the NJ QRP 
Club is going to produce a kit of the crystal 
testfixture itself: in addition to the VXO.1 

Jim Kortge is an affable, modest and 
very accomplished technician in the QRP 
and homebrewing scene. His technical, 
speaking, publishing, and educational con- 
hibutions stand heads and shoulders above 
the average QRPer, and we are so fortunate 
to have him in our bobby. 

Administrative notes: 
The QRP Hall of Fame year used to be 

kicked off with a call for nominations in 
the October issue of the QRP Quarterly, 
but we later moved that to January. 
Unfortunately, this year's January issue 
came out in April. Last fall I had asked the 
club to find someone else to administer the 
program, but when April rolled around, no 
one had been found. When it appeared that 
there would be no HoF this year, I quickly 
offered to come out of retirement. 

Time was short and things would have 
to be done in somewhat of a last minute 
panic, but that didn't worry me since I had 
already done things that way twice before! 
In both cases, nomination letters were 
received early, but I was late in starting up 
the balloting process. This time was a bit 
different since there would be little time to 
get nominations sent in. But with the 
Internet, it was possible to get the word out 
to a large QRP audience very quickly, and 
we received nominations on 14 people. 

There are no quotas or limits for being 
inducted. Anyone who gets at least a 2 3  
FOR vote is inducted. (The voting body 
currently consists of the officers and board 
of directors of the club, and the last two 
sets of inductees are offered the opportuni- 
ty to vote as well, if they wish). 

There are no nominating committees: 
nominations are accepted from anyone and 
everyone who wants to send one in. It's 
open to the entire QRP community, 
whether a member of the club or not, and 
membership is not required to be nominat- 
ed or inducted. 

If your favorite QRP hero doesn't yet 
appear on the list below, start thinking 
about how you'll write your nomination 
letter, and have it ready to go when the call 
goes out next January. 

--de WAXMCQ . . 

talk at aprior year's ~t&ticon a id  FDIM 
QRP forums. To listen to the presentation, Doug DeMaw, WlFB (SK) (1992) 

Rev. George Dobhs, G3RJV (1992) 
and to read the very thorough technical 
manuscript which was published in the 

small number of people actually built the 
rig by way of the mail reflector; at one 
point there were about 150 subscribers to 
it, showing the intense interest in the sub- 
ject. -WAXMCQ] 

since designing the 2~2140  
Transceiver, KXIQY, has evolved the 
design to produce a 2N216 Transverter. 
This project was the subiect of a Paper and 

~ e o r ~ e  Heron NZAPB (2001) 
Jim Konge, K8IQY (2002) 
Roy Lewallen, W7EL (1992) 
Rick Littlefield, KlBQT (1996) 
Dick Pascoe. G0BPS (1997) 
Randy Rand, AA2U (1992) 
C. E Rockey, W9SCH (1996) 
Gus Taylor, G8PG (1998) 
Adrian Weiss, WORSP (1996) 
Peter Zenker DLZFl(2001) 
??? (2003) 

ChUckAdams, K5F0 (1998) Paul Harden, NASN (1999) 
BriceAnderson, W9pNE (1996) Wes Hayward, W7ZOI (1996) 
~ j ~ h  kland. K ~ S Z  (2002) Doug Hendricks, K16DS (1997) 
Dave Benson, NNlG (1999) 
Michael Bryce WB8VGE (2000) 
Wayne Burdick. N6KR (1998) 
George Burt. GM30XX (1996) 

Gates, WA6GER (1998) 
L. B. cebik, w 4 m  (1999) 
Mike Czuhaiewslu, WA8MCQ (1997) 

respective proceedings, even a staunch and Current members of the QRP HaU of Fame, with year of induction shown. 
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rview: Stew 
QQ staff 

Intel 
ww.qrparci.org 

.t Sold 'eber, : 

T his month's interview is Steve "Melt 
Solder" Weher, KDIJV. Steve lives 

and works in the White Mountains of New 
Hampshire, and is known to most of the 
folks in QRP radio operating as the devel- 
oper and packager of a numher of special, 
very limited-run kits. Current "Melt 
Solder" offerings include a LED 
Frequency CounteriDigital Dial, and his 
newest personal build (and we hope future 
kit), "The Backpacker," a shirt-pocket 
sized dual band, DDS rig. Past kits have 

Instead, I got a job at a very small, start-up 
electronics company which produced cus- 
tom load cells and strain gauge instrumenta- 
tion. It was here that my self-taught elec- 
tronic skills were honed, polished, and 
greatly expanded. I worked at this job for 
about 10 years before moving on. 

Eventually, I left the electronics field 
for various reasons (okay, I got laid off and 
didn't feel like looking for a new job), and 
became what is best described as a "moun- 
tain bum" for a number of years. During 

on 40 meters using a two transistor, 120 
milliwatt (input) transmitter on 2/14/1969. 
I spent most of my time on 2 meters 
though, using a five wan AM tube trans- 
mitter built from plans in the Handbook, 
Worked all over the Tri-State area with that 
rig and a five element beam. 

QQ: At what level do you do most of 
your operating? 

SW: Mostly at about five watts for 
CW. A little more on SSB. 

QQ: Tell us about your current station. 
~ncluded the MS-15 and the MS-30 What equipment do you use, what 
VXO tuned Q R P  transceiven, a modes do you operate. \\hat nnten- 
digital RMS RF watt mcter. sc\,r.r31 na(.;) do you uce fixed (and or 
keyers (includ~ng 3 version of the portable), etc. 
" . .. -. - - - . . ,.. .- . . ramea w ILUI 333 Keyer m SMI) ,  

and DDS VFOs. All are no longer 
available. Details of his current 
offering of limited edition kits are 
available at Steve's wehsite at 
http:11 www.qsl.net/kdljv/. 

A guest speaker at Alanticon in 
1999, Steve presenting a well- 
received paper entitled, 
"Troubleshooting 101." His most 

SW: My statlon consists most- 
ly of a collection of homehrew 
gear. I have an old Drake 2B 
receiver that occasionally gets 
used, and a recently acquired 
Patcomm 9000, which is used 
mostly for SSB or on the bands I 
don't have a homehrew rig for. I 
only do CW, and SSB occasional- 
ly, and haven't gotten into any of 

recent claim-to-fame is as the Steve Weher, KDI Jj. has earned his "hlelt Solder" the digital modes or anything exOt- 
designerideveloper of the latest moniker with many homebrew projects. Just a few of ic. My antenna is a simple, coax 
NorCal kit offering, the them are evident in this photo. feed, three-band fan dipole, sup- 
"Nor'easter," a digital, PLL tuned .. . . . ported by a five foot PVC mast in 
short-wave radto deslgned to be 
built in the ubiquitous Altoids tin. Doug 
Hendricks of NorCal announced this new 
radio kit while at Arkiecon in early April, 
and the Nor'easter is due out sometime 
later in the year (for details on the 
Nor'easter and a multitude of other great 
information, see the NorCal site at 
http:l/www.fix.netl -jparker/norcal.html). 
-Editor 

Now the interview: 
QQ: Tell us about you, Steve. Let's 

start with the noo-radio stuff first. 
SW: I was bom and raised in South 

Plainfield, New Jersey, which is in the cen- 
tral part of the state. I lived and went to 
school there until going away to college to 
study Electrical Engineering at Lowell 
Technological Institute, in Lowell, Mass- 
achusetts. Unfortunately, I never got a 
degree, mainly due to the fact I had no inter- 
est in, and failed to pass (several times), 
Organic Chemistry, a required course. 

this period, I hiked most of the Appalachian 
Trail, spent several summers as the caretak- 
er of various hiker cabins in Vermont and 
New Hampshire, spent a summer in 
Yellowstone Park, and in general, enjoyed a 
peaceful, stress-less existence. 

Life was good until my life savings 
started to run out and I realized it was time 
to settle down again. Not wanting to live in 
or near the "big city" again (or to look for 
a "real" job after having been out of the 
industry for such a long time), I started up 
a TV repair shop in Berlin, New 
Hampshire so I could continue to enjoy 
hiking and camping in the near-by wilder- 
ness areas. 

QQ: Steve, how long have you been 
operating at QRP power levels? 

SW: I guess since I first became a ham 
hack while I was in high school in 1968. I 
always liked to build one-tube traosmit- 
ters, and I see in one of my old logs I made 
a contact across town to a friend of mine 

the center of the roof of my single 
story repair shop. I also have an Astron A- 
99 CB 518 vertical, tuned to 10 meters. 

I often operate in the field during the 
summer months. When in the field, I use a 
N2CX "Gusher" dipole. This summer I'll 
also be using a new "tent pole" vertical for 
20 meters above the tree line areas. 

QQ: What was your first station? Your 
first QRP station? 

SW: Hum, The first station was very 
modest, being a poor high school student. I 
first started by trying to use a five tube, 
Heathkit general coverage SWL Receiver, 
and a Johnson Viking Adventurer transmit- 
ter loaned to me by my neighbor. Never 
made a single contact with that set up, and 
probably made a lot of QRM, hi. It took me 
a while, but I was able to save up for a 
Hammarlund HQ-110. It wasn't much het- 
ter than the Heathkit, and I didn't keep it 
long. Eventually, thanks to a part-time job 
after school, I was able to save up enough 
money to buy a used Drake 2B (not the one 
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I have now though). That was when I final- 
ly started to make contacts. 

The first QRP station I had had to be 
one of the many one tube transmitters I 
was fond of building in high school, and of 
course, the five watt 2 meter AM rig men- 
tioned earlier. 

QQ: When you were first getting start- 
ed in amateur radio, did you have an 
"Elmer" or mentor? If so, how valuable 
was the experience? 

SW: My dad was a TV repairman, 
which is maybe why I got interested in 
electricity and electronics at a very early 
age. He was also a great help in bringing 
home old TV and radio chassis for me to 
strip for parts. 

My best friend's dad was a ham and a 
top-notch homebrewer. Just looking at the 
stuff he built inspired me greatly. Then 
there was the guy up the street from me, 
who was a VHFer. He gave me parts and 
loaned me his nice Millen grid dip oscilla- 
tor (GDO) and his Greenlee punches. Plus 
all the guys at the local radio club. So, yes, 
I'd have to say they were all invaluable to 
me as a young ham and homebrewer. 

QQ: So your interest in amateur radio 
really did have an influence on your choice 
of career paths, or was it that your career 
path lead you to amateur radio? 

SW: My interest in building stuff lead 
me to ham radio, and that did indeed lead 
me into a career in electronics. Having an 
Advanced class ham license and a First 
Class Radiotelephone ticket with radar 
endorsement by the time I had graduated 
high school no doubt sealed my fate. 

QQ: Do you do any specialized operat- 
ing, like contesting, DXing, foxhunting, 
mobile, or portable operating? Any spe- 
cialized gear you use for it? 

SW: I'm mostly a builder, not an oper- 
ator. I like jumping into the various QRP 
contests and sprints now and again, and I 
try to work most of the field events, but not 
in a competitive way. I do try to work DX 
when I hear it, but 1 don't actively chase it. 
I rarely drive farther than to the grocery 
store, so mobile operation is of no interest 
here, and the foxhunts have gotten too 
crazy for me to participate anymore. I am 
doing more and more portable work, like 
putting the Appalachian Trail on the air. 

QQ: Do you belong to any radio clubs 
or organizations? 

SW: No, neither local, or nationally. 
There's simply not enough hams in this 

Imagine this shack setup the next time you work KDIJV. 

area to support a local club. It was tried 
once, and didn't last long. 

QQ: One of the greatest things about 
amateur radio is that there are so many dif- 
ferent areas in which to get involved. 

What are your primary interests at the 
moment, and what areas of radio have you 
been involved with in the past? 

SW: My major interest has always has 
been, and most likely will always be, the 
designing and building of stuff, although 
someday I really should put down the sol- 
dering iron for a while and concentrate on 
operating, hi. 

QQ: Sometimes operating at low pow- 
ers can be a real challenge, even for those 
with experience. What advice would you 
give someone just getting started in low 
power (QRP) radio? 

SW: I'd tell them to put up the best 
anal they can and learn to be patient and 
persistent. 

QQ: Where do you see QRPlamateur 
radio going in the future? 

SW: I have no idea. Hopefully, we will 
continue to see the ranks of QRP operators 
grow and amateur radio in general to be 
healthy and around forever. a* 
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Idea Exchar 
Technical tidbits for the QRF 

Mike Czuhajewski-WA8MCQ 

IN THIS EDITION OF THE IDEA EXCHANGE: 
Cheapskate's Portable Power-Joe Everhart, N2CX 
Testimonial for the WABMCQ BNC Repair Tool 
NE602 Not Gone for Good, Pan 2-Paul Harden, NA5N 
K D l N  Frequency Counter Mod-Monty Northrnp, N5FC 
Overtone Operation with the NE602/612-W31RZ 
Improved Signal Isolation for MFJ COM Switch-Sam Billingsley, AE4GX 
Micm Moments #I: An Intelligent Controllerfor your R i g a e o r g e  Heron, N2APB 
Homebrewed Open-wire Feedline--Charles Moizeau, W2SH 
Source of Ceramic Spreaders-William Colbert, WSXE 
Open Wire and Spreaders, A Cynic's Kew-James Duffey, KK6MC 
Two PCB Paddles-Steve Weber, KDlJV 
More on Diode Detector Response-WA8MCQ 
QRP On-line 

Cheapskate's Portable Power 
Cranking right along, here's #42 in the 

endless series of Joe's Quickies from Q W  
Hall of Fame member Joe Everhart, N2CX 
of Brooklawn, NJ- 

A really neat feature of QRP operation 
is that you are not tied to the ac power grid. 
Most of the time, in fact, low-powered rigs 
will operate for hours and hours using only 
small portable battery packs. These take a 
number of forms and can be seen in ads at 
the back of QST and at various hamfests. 
Available in several varieties, they are 12V 
gel cell batteries packaged in a fabric 
pouch for great portability. Weighing at 
most a couple of pounds, they even feature 
belt loops for use with hand-held radios. 

Several years back, Radioshack.com 
had a special deal on one for under $30.00 
that I did not buy at the time and was sorry 
for later. I figured that the Dayton 
Hamvention was a good place to buy one, 
so I searched the flea market and vendor 
stalls in a quest to find one. But I suffered 
sticker shock at the price. There were none 
for sale at less than $50-60! Being basical- 
ly frugal by nature (my XYL, of course, 
says I'm cheap), I decided to do without. 

But my fellow NJQRP cohort in crime 
George Heron, N2APB, reminded me that 
as a certified homebrewer I should build 
my own. And furthermore I couldn't be in 
a better place to find the parts for one! 

A very short trek through the flea mar- 

ket area uncovered a gentleman selling 
12V, 2.1 ampere-how gel cell "pulls" from 
medical equipment. When asked how 
much, he replied that they were $3.00 each 
or 5 for $10.00. What's more, he said that 
if I had a voltmeter I could select ones 
most likely to be good. A short trip to 
another vendor netted a DMM for $8.00 to 
do the testing. Figure 1 is a photo of one of 
the batteries. 

. . . . . . . . ~ . . ~  

Figure 1-An example of a typical 
surplus gel cell battery. 

Another vendor was selling cell phone 
and camera cases. For $12, I got a good- 
quality unit that was a good fit for one of 
the batteries. It had a VelcroTM flap for top 
access and a belt loop to make it easy to 
cany. 

Once home, the pack went together 
very easily. I soldered a length of twin- 
conductor speaker cable directly to the bat- 
tery terminals and put a standard 5.5 x 2.1 

wa8mcq@~u1o~asr,or;t 

mm coaxial power jack on the other end. 
With a double plug cable (more about that 
later), this could power my Sierra, NC-20 
or other homebrew QRP rigs. Now, this 
was a fast construction job done the night 
before an NJQRP meeting, so I really did 
not think things through as well as I should 
have. 

The next morning I stuffed the cable 
into the pouch and packed it into a box of 
show and tell stuff for the meeting. Within 
a few seconds 1 smelled smoke! Whoops! I 
suspected the portable power pack, so I 
pulled it from the box and found it was hot. 
Upon lifting the flap, I discovered that the 
two-conductor cable, for then unknown 
reasons, had charred and shorted the two 
conductors together. Even small gel cells 
have a low enough internal resistance that 
they can supply lots of amps to a short cir- 
cuit. 

Now, how to remove the short! The 
wires were soldered directly to the termi- 
nals, so I could not easily disconnect them 
and they were smoking hot! Wire cutters 
were not immediately handy, and besides, 
I'd have to carefully cut the wires one at a 
time to keep from burning up my dikes. I 
used a paper towel to yank the wires off, 
but still ended up with singed fingers. 
Needless to say the show-and-tell ended up 
being an object lesson in what not to do. 

Failure analysis showed that the outer 
conductor of the coaxial power jack had 
shorted to the exposed "+"battery terminal 
when the cable had been stuffed into the 
pouch. With no short circuit protection, the 
wires got hot enough to melt the insulation 
so they shorted directly together. Okay, we 
learn from our mistakes (at least the ones 
we survive), so now it was time to rebuild, 
but the next time things would be done 
right. 

The second version incorporates sever- 
al protective measures: 

The wires are not soldered directly to 
the battery lugs, but connected with insu- 
lated slip-on terminals (Radio Shack 64- 
4039). This lets you yank 'em off quickly 
if something goes wrong. 

A solid-state "fuse" is wired in line 
with the "+" lead to limit short circuit cur- 
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Solid state fuse Power cab,e 

- 

igure %Battery power source with protective "fuse." 

Input power jack Solid state fuse Power to rig 

15V zener n 
"igure %Modernized "dummy diode" with solid-state 

"fuse." solid-state fuse mounted on piece of PCR material. 

rent. Many battery pack manufacturers 
build them into their products to prevent 
failure if the pack is short-circuited. 

The battery terminals and other 
exposed "hot" points are insulated to pre- 
vent inadvertent shorting. This can be done 
in any number of ways, but duct tape is an 
expedient, easy to remove (though not very 
elegant) solution. 

The cahle is firmly connected mechan- 
ically to the battery pack to keep it from 
being inadvertently yanked off when it 
(inevitably) falls off the edge of your oper- 
ating position. 

The second version was built into the 
same belt-clip pack as the first. However a 
local Radio Shack was having a clearance 
sale, and I found several old-style cell 
phone pouches with a little more internal 
room. This extra room allows storage 
space for adapter cables. Since it was in a 
clearance sale bin, it cost only $1.00. Now 
that warmed the cockles of my frugal 
heart! 

The circuit is utter simplicity (Figure 2) 
and indicates the detail described above. 
The battery terminal lugs were kom an 
assortment (RS 64-4039). Radio Shack 
and others carry a variety of them. They 
are crimp lugs which provide a solid 
mechanical connection with an insulated 
barrel to prevent accidental short circuits. 

The so-called solid-state fuse is a rela- 
tively new device. It will supply a current 
of several amps continuously. Made by 
several manufacturers, they are positive 
current thermistors with a normal resis- 
tance of a fraction of an ohm. When cur- 
rent through them exceeds their rated 

value, they rapidly heat up and go to a 
high-resistance state until current is 
removed. 

I have used several types, depending on 
which I could get my hands on. DigiKey 
carries the TYCOiRaychern line called 
Resettable Deviceoinventive name, that! 
The Raychem LTP190 measures about 0.4 
inches square and .04 inches thick, with 
solderable tabs at each end. It will run all 
day at 1.9 amps with a series resistance of 
only ,057 ohms, but it goes into its high- 
resistance state above 4.2 amps. DigiKey 
currently canies them for about 70 cents in 
small quantities. 

For the power pack described in this 
Quickie, I did not want to make a special 
DigiKey order, so I found an NTE func- 
tional replacement locally. Dubbed the 
NTE15009E, it has a maximum rated cur- 
rent of 1.5A and an internal resistance of 
,042 ohms. Two dollars for two of them 
heat spending the $25 or more of my usual 
DigiKey order. 

By the way, these resettable devices or 
solid-state fuses or whatever you call them 
are good replacements for common fuses 
in QRP gear. My Quickie #2, back in the 
Jan, 1991 QRP Quarterly, was on Dummy 
Diodes. I recommended a transient sup- 
pressor diode on equipment DC power 
lines and a series diode. As pointed out at 
Atlanticon 2002 by my friend Jim Kortge, 
KRIQY, a more modem protection circuit 
uses a solid state fuse and a common 15V 
IW zener diode. It automatically provides 
overvoltage and reverse voltage protec- 
tion. This circuit is so inexpensive and 
simple that it is worth adding to all of your 
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QRP rigs. And if you jack up the supply 
voltage to get more power out, remember 
to use a higher voltage zener diode! Figure 
3 shows the revised circuit. 

Now back to the battery pack! As you 
can see in Figure 4, construction is 
straightfonvard. The power cable is a cou- 
ple of feet of light-gauge speaker cable 
with one end terminated in a coaxial power 
jack. The cable is passed through a cahle 
tie hold-down that has sticky-backed foam 
tape to hold it secure. A tie wrap secures 
the cable to the hold-down. At the other 
end of the cable, the negative lead is 
crimped onto a lug which connects to the 
"-" side of the battery. 

The positive lead is soldered to a scrap 
of PC board stock that is about 112 inch 
square. This is divided into two insulated 
sections with a hacksaw through the cop- 
per foil. The solid-state fuse is soldered 
across the gap and a short wire is soldered 
to the "hot" side and connected to the bat- 
tery with a female clip as with the negative 
lead. The PC board scrap is held in place 
on the battery end using double-sided foam 
tape. 

Not shown in the photo is the hi-tech 
insulation that coven the whole thing-I 
just use duct tape over the whole end of the 
battery to prevent shorts! 

Earlier I mentioned that I use a coaxial 
power jack on the power cahle and a dou- 
ble plug cable to connect to my QRP rigs. 
This is my solution to the age-old dilemma 
we all face with power connectors. It real- 
ly is driven in my case by how I charge the 
gel cell. Under normal conditions, I use a 
"13.8" volt wall wart that supplies a charg- 



Figure 5-The finished product. 

ing current of about 150 mA. This is just 
below the Cil0 charging current I normal- 
ly use and is very convenient. 
Furthermore, the wall wart cable termi- 
nates in a coaxial power plug. Other charg- 
ing schemes I use are a 100-150 mA solar 
panel and my 12V automobile power sys- 
tem. Connection to either is through a so- 
called cigar lighter plug with a cable that 
ends with a-you guessed it-coaxial 
power plug. 

Figure 5 is a photo of the entire ensem- 
ble. The cheap Radio Shack belt-loop 
pouch at the top can hold the battery pack 
plus both of the adaptor cables. The cigar 
lighter cable is at the center of the photo 
and the homebrew double-plug cable is at 
bottom right. 

This year I'm looking for a 4 A-H or 
larger gel-cell battery for more power! 

- d e  N2CX 
n2cx@voicenet.com 

Testimonial for the WASMCQ BNC 
Repair Tool 

I got e-mail from Preston Douglas, 
WJ2V, a while back, saying that he wanted 
to borrow the homemade "Smashed BNC 
Socket Restoration Tool" that I described 
in this column a few issues back. He had 
damaged one of the input connectors on 
his Tektronix 465 scope and wanted to try 
restoring it rather than take everything 
apart to replace it. I mailed it to him, it did 
the hick, and his scope was back in use. 

A tool like this can't fix BNC connec- 
tors that have been severely damaged, and 
there is always some risk of destroying the 
connector in the process. However, it can 

restore a lot of them if not too badly dam- 
aged and it's used with care. And even if 
the connector doesn't survive the attempt, 
you're no worse off since it had to be 
replaced anyhow. 

I'm sure a lot of other QRPen have 
made simple special purpose tools that 
were not available commercially or were 
too expensive. If you've done it, send me 
some details and I'll share them. 

NE602 Not Gone for Good, Part  2 
As I mentioned in the last issue, a while 

back it was believed that the NE602 was 
both obsolete and no longer available. I 
said that Paul Harden, NASN, had some 
QRF-L and GQRP-L posts about the histo- 
ry of the problems with getting this chip, 
and that I'd present a compilation later. 
Here it is, taken from three posts that I 
could find, as far back as August 2000. 
(There was at least one before that.) These 
are mostly his words, although I've shuf- 
fled things around a bit and had him check 
it over first to be sure I didn't mangle 
things too much. 

Please note that Paul has a new e-mail 
address: na5n@zianet.com 

The NE602 is in fact obsolete, and has 
been for years. It was the original IC mixer 
designed and produced by Signetics, a 
company now long gone. The NE602 is 
obsolete by number designation only, but 
still alive and well and available as the 
NE612 or SA612 (The NE612 is the plas- 
tic IC version and therefore cheaper than 
the ceramic SA612. The NE612AN indi- 
cates the thn-hole version). 

The ever-famous chips are manufac- 
tured in the Philips Semiconductor plant in 
Albuquerque, about 85 miles north of me. 
I visited there and had a nice discussion 
with an applications engineer about the 
histow of the NE602's. Thev were auite 
shocked to learn of the \videspread usage 
of UE602iNF612'~ by hams QRPcr.;, a 
market for these mixer chips they were 
unaware of. They claim there are no imme- 
diate plans to discontinue making the 
NE612's. They do tend to wait until the 
worldwide stock gets very low before 
making more, as they don't like to tool up 
for an IC without making several tens of 
thousands at a time. This long story will 
prove that NE602 = SA602 = NE612 = 

SA612. 
The original NE602 was designed1 

manufactured by Signetics for the 45 MHz 

FM wireless telephone market. A little 
later, the wafer was redesigned a bit to 
allow the internal oscillator to operate to 
200 MHz and the RF to 500 MHz. This 
was re-designated the NE612, and was 
intended to replace the NE602. However, 
customers kept ordering the NE602, get- 
ting angry at Signetics because their dis- 
tributors were out of stock, etc. So when 
they made the chips, they made a jillion 
NE612s. and labeled some of them NE612 
and the rest NE602 to satisfy the users of 
both parts. This is why contemporary data 
books show the exact same specifications 
for both NE602 and NE612. They came 
from the same wafer. 

Signetics was bought out by Philips, 
who evidently continued this practice for a 
short time, then decided it was rather 
redundant. They announced that the pro- 
duction of NE602s had been discontinued 
and listed it as an obsolete part, giving 
QRPers around the world various fits of 
apoplexy and suicidal tendencies, feeling 
that doomsday had struck. What wasn't 
well understood is that Philips continued to 
support production of the NE612, as they 
do today. 

Then to make matters worse, disaster 
struck the Philips plant in Albuquerque in 
the spring of 2000. A wild grass fire in 
northwest New Mexico threatened three 
main electrical lines that run from the 
"Four Comers" electrical generating plant 
to Albuquerque. Smoke from the fire 
caused one of the high-voltage lines to arc, 
tripping the circuit offline. Virtually the 
entire electrical load for Albuquerque and 
southern New Mexico was now transferred 
to the two remaining feeders, which could 
not handle the full load, causing 
brownouts, voltage spikes, etc. until they, 
too, failed. 

Where I live in Socorro, New Mexico, 
I remember the brownouts hit about 4:15 
PM, outages on and offuntil the entire grid 
went down about 5 PM, and stayed off 
until about 11 PM. It was one of the 
longest power failures in US history. We 
just figured it was Y2K about 3 months 
late. (PS-I worked 40M CW QRP that 
night by candlelight, and it was the quietest 
conditions I ever heard on 40M!!! And 
every QSO I heard seemed to be a QRPer). 

The extreme voltage fluctuations as the 
feeders were failing caused a transformer 
at the Philips plant in Albuquerque to catch 
on fire. I remember seeing it on the TV 
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news, in which they said it caused mostly 
smoke damage from the burning trans- 
former and burned a couple of storage 
rooms. At first the damage was considered 
to he minor. However, it was soon learned 
that the smoke and water contaminated all 
of the IC fabrication "clean rooms" and 
equipment, and caused heat damage to the 
room where the IC film masters were 
stored. 

This means some of the very touchy 
negatives used for making the dies had to 
be redone. The NE612 film master was 
now molten emulsion. These film masters 
were the originals from the old Signetics 
company. And all of the clean rooms and 
die-making machinery had to be cleaned 

~d refurbished to ensure that no contami- 
 tio on would occur in the IC fabrication 
'ocess. 

Philips had to completely redo the art- 
work for the majority of their ICs. They 
were basically unable to manufacture ICs 
at the Albuquerque plant for months. It 
was about 8 months before they got all 
their wafer machines back on line, which 
left a huge hole in the semiconductor 
industry. I know itjust about killed several 
cell phone manufacturers because delivery 
contracts for parts were suddenly post- 
poned for six to eight months. 

The first production to get back on line 
was the larger scale 20 mm dies (for the 
large multi-pin ICs used in cell phones, 
etc.), then the 10 mm, and finally the 5 mm 
die production (which the NEISA 
6021612s fall under) became operational 
in late July. Philips Semiconductor 
announced that the Albuquerque plant was 
again 100% operational and running at 
100% capacity. 

According to an article in early August 
in the Albuquerque Journal, Philips was 
running at 100% capacity before the fire, 
followed by many months of limited 
capacity following it. So now that they 
were at full IC production again, they were 

,oefully behind in their production scbed- 
les, for which some of their ICs will end 
p being manufactured over a year late. 
he world supply of SA612ANs (the thru- 
ole version) was nearly exhausted at their 
istributors in the fall of 1999, producing a 

known shortage, and they were not due for 
production until September 2000. [The 
SA612 is essentially the same as the 
NE612 but with a wider temperature 
range. -WA8MCQ] 

The worldwide supply of 
NE602NE612s virtually dried up during 
2000 as a result of this fire and the nearly 
year backlog of manufacturing quotas. The 
first run of NE612s in 2 years finally 
occurred in September 2000. This huge 
shortage of NE612s, combined with the 
fact that NE602s have been discontin- 
ued/obsolete, is what convinced QRPers 
that these nifty little chips were no more. I 
was told that 20,000 units were manufac- 
tured in 2000, or what Philips believes is a 
2 year supply. This is also why the release 
of the Elecraft K1 (with 5 NE612s!) was 
delayed from the promised "after Dayton" 
to late in the year, as were other kits. It just 
wasn't clear when Philips was going to 
schedule the NE612s for production. 

So yes, the NE602 is dead, hut the per- 
fectly compatible NE612 and SA612 are 
still available, and Philips has no plans at 
the present to discontinue them. 

For final clarification: 

NE602 = plastic DIP, rated OC to +70C 
OBSOLETE 

SA602 =plastic DIP, rated -40C to +85C 
OBSOLETE 

NE6l2 =plastic DIP, rated OC to +70C 
AVAILABLE 

SA612 =plastic DIP, rated 4 0 C  to +85C 
AVAILABLE 

For our QRP purposes, the NE612 is 
EXACTLY the same as the NE602. 
NE612s are still being made, still available 
from most vendors, is not obsolete, and 
should he available for several years yet to 
come. If a vendor tells you the NE602 is 
obsolete, then have him check on the 
NE612. If he claims those are obsolete 
also, it just means they do not cany them. 

--de NASN 
na5n@zianet.com 

KDlJV Frequency Counter Mod 
Some time ago Steve "Melt Solder" 

Weber, KDIN, put out a limited edition 
frequency counter kit. Monte Northrup, 
N5FC posted this fix for it to QRP-L. By 
the way, Monte has an excellent web page 
with all sorts of hornebrew goodies, some 
of which have appeared in the QRP 
Quarterly. I highly recommend that you 
check it out. The URL is: 

As a matter of fact, the page even 
describes how he installed the KDlJV 
counter in his TenTec Cenhuy 21. Here's 
what he had to say about a problem with 
the counter- 

I built the frequency counter kit and 
installed it as a digital dial in my old ana- 
log Cenhuy 21, and it is currently working 
very well. However, I want to tell you 
about a problem I encountered, and my fix 
for it. I suspect some others may encounter 
the same problem. 

When I first installed the counter and 
attached it to my VFO (the Century 21 
VFO tunes 5- 5.5 MHz), it seemed to count 
it quite nicely; however, the SW2 "DIS- 
PLAY-SHIFT" switch was exhibiting 
some strange behavior. 

After power-on, it displayed as expect- 
ed in the xxx.x kHz mode. When I pressed 
it to change the display to xx.xx MHz 
mode, it went to '8888' for about a second, 
then displayed the xx.xx MHz mode for 
even a shorter fraction of a second (impos- 
sible to read), then returned to the xxx.x 
kHz mode. Every once in a great while (1 
of 100 button presses), it would behave 
normally, moving to the xx.xx MHz mode 
when I released SW2, then staying there 
until I pressed it again. 

Further, it was impossible to move it 
into the IF OFFSET modes using SW2. 
The manual states that if you depress SW2 
for 5 seconds or more, it will move to the 
IF-A OFFSET mode. But no matter how 
long SW2 remained depressed, it stayed in 
the XXX.X kHz mode. 

I checked the voltage directly on U1 
pin 2 (where pushbutton SW2 connects) 
while pressing the switch: 4.89 VDC when 
un-pressed, OV when pressed. Also, I mea- 
sured the resistance from UI-2 to ground 
(with power om:  4.9M with SW2 un- 
pressed, 0.3 ohms pressed. All as I would 
expect. Thinking C1 might be bad, I 
patched a 0.1 pF cap from ground directly 
to U1-2. No difference. Thinking there 
might be a short from UI-l to U1-2 (caus- 
ing a reset), I measured resistance between 
those two pins. It measured 5 Meg. 

Then I noticed that the pin serving 
SW2 (pin 2) is right next to the microcon- 
troller's RESET pin (pin 1). I also noticed 
that the RESET pin had no external pull-up 
resistor. Hm -...An examination of the 
AT90S2313 data sheet indicated that the 
RESET pin has an internal pull-up of 
somewhere between 100-600k. Mine mea- 
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sured 620K. Also, the data sheet stated that 
a reset can be initiated by a pulse of only 
50 nS (or shorter). Given the high input 
impedance of the RESET pin and the nar- 
row pulse required to initiate a reset, I 
wondered if the pushbutton's pulse might 
be coupling into the reset circuit. 

I placed a 0.01 pF capacitor from sock- 
et UI-l (RESET) to a nearby ground. 
Voila! It all works as expected now. 

The frequency counter works nicely as 
a display for the Cenhuy 21, and tracks my 
commercial frequency counter nicely all 
the way across the bands. Since the hetero- 
dyne oscillators in the C21 used 
untrimmed crystals, some bands were off 
by as much as 2.5 kHz. However, by not- 
ing the lower band edge "000.00 kHz" dur- 
ing transmit into a dummy load, and apply- 
ing the SW2 IF offset per the instructions, 
I was able to construct a table of values, by 
band, for calibrating the frequency counter 
upon power on, or after a band-change. I 
simply clear the counter to raw-count 
mode, move to the calibration value (from 
my table), press SW2 until I enter the cor- 
rect IF OFFSET mode (Mode C for 80 and 
40 meters, Mode B for 20-10 meters), and 
PRESTO! My digital display is correct! 

Thanks for a great kit! It's just what I 
needed! 

-de N5FC 
n5fc@io.com 

Overtone Operation with the NE6021612 
One of the regulars on QRP-L, Leon 

Heller, GIHSM, asked if anyone had been 
able to get an oscillator with the 
NE602/612 to work with a 3rd overtone 
crystal. He said that he was using a 50.15 
MHz crystal in a simple receiver hut it 
only wanted to oscillate at the fundamen- 
tal. even with a tunable series resonant trap 

tuned to the fundamental. 
Mike Branca, W3IW (w3irz@att.net) 

had this reply- 
The NE-602 works very well as an 

overtone oscillator but the circuit looks a 
little unconventional. We ran into this 
problem with the Georgia Sierra (Sierra 
from the ARRL handbook that was re-fre- 
quencied to use all computer crystals) 
when making the radio work on 10 and 6 
meters. 

The oscillator section of the NE-602 
could be compared to a grounded collector 
transistor oscillator, assuming that the tran- 
sistor is an NPN and a bypass capacitor on 
the collector, and that pin 6 is the base and 
pin 7 is the emitter. For the '602, connect 
the crystal from pin 6 to ground as usual. 
Then use the usual capacitive divider of 27 
pf from pin 6 to pin 7 and 68 pF from pin 
7 to ground. 

Now for the new stuff, shown in Figure 
6: at pin 7, connect a 0.01 pF cap. Wire the 
other side of it to the new parallel connect- 
ed coil and trimmer that will resonate at 
the desired overtone frequency. Ground the 
other side of the new coil and trimmer. 
Works like a charm. 

[Leon later replied that it worked like a 
charm.] 

4 e  Mike, W3IRZ 

Improved Signal Isolation for MFJ  
Coax Switch 

Sam Billingsley, AE4GX of the North 
Georgia QRP Club, posted this fix for an 
MFJ antenna switch to Q R P - G  

My trusty old MFJ coax switch is a 
Model 1700B and I've had it for years. 
(See Figure 7.) There may be a later model 
with these fixes incorporated. 

The enclosure has two switches of six 
positions each for connecting up to 6 rigs 

Resonant at 
overtone frequency 

Firmre &Adding a tuned circuit resonant a t  the owratine 

and 6 antennas. The box is about 10" wide, 
3" high and 1.5" deep so the coax connec- 
tors and the switches are in close proximi- 
ty. 

Internally, the wires are unshielded, 
and runs are made from the coax connector 
center pin to the switch locations. In some 
positions these runs are up to 8" in length. 

Even though the unused rig and anten- 
na positions are grounded to the enclosure 
by the switches, there are some positions 
that have 8" wires in parallel with similar 
runs on the other switch. Hence there is a 
lot of mutual coupling. In fact, with strong 
receive signals on one antenna, you can 
actually hear the signal (down in strength 
of course) on another RX position even 
though it's technically grounded. Figure 8 
gives the basic idea of the layout. 

As the first step to improve the situa- 
tion, I replaced the unshielded wire for the 
common switch positions with coax and 
grounded the common coax connector end 
to the enclosure. Figure 9 shows the result. 

I also noted that two of the positions of 
each switch are very close to their respec- 
tive connectors, with the shortest wires, so 
these should be used first. The connectors 
having longer wire runs should being used 
less frequently. 

This simple change greatly improved 
the signal isolation between rigs and anten- 
nas. 

See the following link for color pic- 
tures of the switch and mod: 

[Sam later had some additional com- 
ments on the NoGA QRP mail reflector]- 

I only grounded the coax at the con- 
nector end. I stripped back the shield a hit 

- - - 
frequency allows use of overtone crystals with the NE6021612. Figure 7-The MF.1 antenna switch. 
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COMMON 

gure 8--WASMCQ drawing (not to scale) gives the 
yout of the MFJ antenna switch. Not shown here, all 

basic 
wires 

are grounded a t  the switches except the ones selected. Long Figure ')-The modified antenna switch. (This photo is also on 
runs of wire lead to signal coupling, even when grounded. the web site.) 

from the other end, cut it off and then taped 
it to prevent a possible accidental short. 

I had read about potential ground loop 
problems but thought that in this small box 
it wouldn't matter. The real reason was that 
on the switch end there was no nearby 
location to solder the shield to a grounded 
spot. 

This isn't a milled, sectionalized coax 
switch, so I'm not expecting that level of 
isolation. 

I don't claim originality for this modi- 
fication. I vaguely remember reading 
about it somewhere, probably Hints and 
Kinks in QST. I was just trying to pass on 
a little improvement. 

You could, of course, put shielded coax 
on all runs but I didn't think I needed it. 

There is one more additional simple 
mod that you could make. The bare wire 
runs from the connectors to the switches 
are almost in parallel between the switch- 
es. You could add a metal shield (alu- 
minum or PCB material) between the 
longest two runs. This would shield the 
two basic sections from all direct leakage 
between them. Make sure you don't short 
one ofthe bare wires to the shield if you do 
this. 

The antennas positions are numbered 1 
to 6, with 6 being the shortest wire from 
the switch to the coax connector. The rig 
side are letters from "A" to "F," with "F" 
the shortest to the switch from it's connec- 
tor. 

So, if you only have a couple of anten- 
nas and rigs normally connected, use 6 first 
then 5, etc., for the antennas, and F first 
then E, etc., for the rigs. This will insure 
that the bare wires used the most are the 
shortest. (The last two positions on the 

switches are so close to the switch that it 
would be useless to put coax on them any- 
way.) 

--de AE4GX 
sambillingsley@earthlink.net 

Micrn Moments #1: An Intelligent 
Controller for your Rig 

George Heron, N2APB, guiding light 
of the NJ QRF' group and member of the 
QRF' Hall of Fame, offered to supply a 
number of short pieces for the Idea 
Exchange. But don't wony about him 
dropping his column. Just like N2CX who 
keeps up his Quickies even after he started 

a column, this isn't replacing George's, 
just supplementing it. You can contact 
George at n2apb@amsat.org. Here's his 
first installment- 

This is the fmt of many short pieces 
concerning ideas, experiments and projects 
relating to use of microcontrollers in ham 
radio applications. One's technical toolbox 
today is burgeoning with the many differ- 
ent processors and techniques, and this 
ongoing segment in the Idea Exchange col- 
umn will attempt to sort them out and per- 
haps plant the seed for your own scathing- 
ly brilliant next project. 

To illustrate how simple a microcon- 

,---------------------. 
i Transceiver i 

(C-IV Controlled) i 
lcom IC-756 i 
Elecraft K-2 

Yaesu Ft-817 
etc. ---------------------: 

cable with 900 
MHz RF conhol 

Tune Select link (see text) 

Figure 10-Block diagram: The Intelligent controller delivers serial data to the 
auxiliary control port of popular transceivers, thus commanding them to change 
mode, change frequency, start scan, etc., just as would be done manually by the 
operator using front panel controls. The software program in the HC908 
Daughtercard microcontroller accepts the "tune" shaft encoder and "select" push- 
button inputs from the operator and commands the requested action to the 
transceiver. The LCD displays status information about the transceiver and 
prompts the operator for required actions. The serial cable connecting the 
Intelligent Controller and the transceiver will he replaced with a 900 MHz RF data 
modem in the next installment of this project, thus enabling operation without the 
encumbering cable connection. 
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Figure 12-Top view of Intelligent Controller. Overall about 
3" x 2" in size, the LCD is attached to a perf board that also 
contains: (R-L) the shaft encoder, pusbbutton, DB9F RS232 

Figure 11Schematic .  Simple UO devices (shaft encoder, connector and the 12V power jack. (The double row connector 
LCD, serial port and a pushbutton) are all that's needed to above the DB9F connector is intended for the 900 MHz data 
allow the HC908 Daughtercard to perform as a CI-V intelli- transceiver to be used as the control link, replacing the serial 
gent serial controller for your rig. cable in the next installment of this project.) 

troller-based project can be, I'll illustrate 
the design of an Intelligent Controller that 
can be connected to your HF transceiver 
AUX control port to provide remote con- 
trol tuning, band changes, and essentially 
anything else that can normally be accom- 
plished manually with the rig's front panel 
controls. Figure 10 shows the block dia- 
gram, and figure 11 is the schematic. A 
small hand-held unit measuring 2" x 3" x 
2" contains the microcontroller, an LCD, a 
pushbutton and a serial connector that is 
used to connect to your rig's AUX jack on 
the back panel. Auxiliary control ports are 
standard now on many modem 
transceivers--e.g. Elecraft K2, Icom IC- 
706, Yaesu FT-817-and software has 
been developed to control each of these 
transceivers. 

I used the HC908 Daughtercard devel- 
oped in the regular Digital QRP 
Homebrewing column located elsewhere 
in these pages. If you've been following 
along with that column's "Digital 
Breadboard" project, you know that is uses 
the 68HC908AB32 "CISC" microcon- 
troller which provides a rich and powerful 
instruction set and plentiful number of 110 
ports for controlling many peripherals like 
LCDs, switches, etc. Digital buffs might 
believe that it would he simpler to use the 

popular PIC microcontroller. 
I chose the Motorola 'HC908 chip, 

however, in order to break out of the pro- 
gramming straight jacket that RISC pro- 
cessors present and to provide lots and lots 
of 110 bits to work with as a standard com- 
puting module that can be reused on many 
different projects. Further, a boot loader 
bas been designed and no extra or expen- 
sive hardware is needed to program the 
HC908-all you need do is connect up 
your PC via the serial port and download 
the latesugreatest new program from the 
Internet to the Daughtercard and it pro- 
grams itself! 

Constructing the Intelligent Controller 
is a straight forward exercise in combining 
standard peripherals for the user interface 
and for connection to the transceiver being 
controlled. 

The HC908 Daughtercard is a self-con- 
tained computing module that requires 
only 12V to operate. The oscillator, volt- 
age regulator, and serial port RS232 
drivers are all contained on the card. The 
bomebrewer merely needs to wire the LCD 
display device, a shaft encoder, a pushbut- 
ton and a DB9F serial jack to the respec- 
tive J1 or 52 connector pins on the 
Daughtercard. 

Conshuction of my initial unit was 

complete in less than 60 minutes. Making 
up a cable to connect your rig might take a 
little more time, as each transceiver's AUX 
port is different-see your radio's manual 
for correct pinout. Add another two min- 
utes for downloading/programming the 
HC908, and you'll be in business. 

The software program contained in the 
Intelligent Controller is menu driven and 
pushbutton selected. Based on the relative- 
ly standard Communications Interface pro- 
tocol, version 5 (CI-V), the program dis- 
plays the radio's various controllable func- 
tions (e.g., frequency, band, filter, antenna, 
etc.) when the operator turns the shaft 
encoder. Once a desired function is dialed 
up, say "frequency tune," the Select push- 
button is pressed and the software presents 
the dial frequency on the LCD, allowing 
the operator to tune the radio much as if it 
were being done at the rig's front panel 
controls. See the full list of controllable 
functions listed in the appendix of your 
radio's manual, or you could do an Internet 
search on "CI-V" to find tons of informa- 
tion concerning the functions supported by 
different vendors. 

Okay, so let's now address the big 
question ... why one would want to have 
such a remote controller device for a 
transceiver? Besides the obvious answer 
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Bottom view of Intelligent 
,antroller. The "hrains" of the project 
is the HC908 Daughtercard, plugged 
into the dual 34-position pin headers on 
the perf board. This modular and flexi- 
ble microcontroller is the basis of the 
ongoing project described in the Digital 
QRP Homehrewing column in each 
issue of QRP Quarterly. The 
68HC908AB32 microcontroller doesn't 
need any specialized o r  expensive pro- 
gramming hardware-just download 
the program from your PC and you're 
off and running with a new project! 

that any homebrewer would give "Because 
it can be done," there are indeed several 
legitimate reasons that a gadgeteer ham 
would want a device such as the Intelligent 
Controller. 

Customization of radio functions can 
easily be done. For example, one could 
establish a set of memory channels or pre- 
ferred configuration settings that are 
unique to the individual operator(s), time 
of day or operating mode (contesting, rag 
chew, DXing). At the touch of a button, 
these settings could place the radio in a 
pre-defined condition. 

The Intelligent Controller also presents 
a common interface to multiple radios, 
thus allowing easy transition from rig-to- 
rig in the shack with minimal shifting of 
mental gears. For example, I own several 
Icom radios, and this Intelligent Controller 
conveniently handles each of them. If I 
wanted to bring a different vendor's radio 
into the fold, I would merely dial up a dif- 
ferent menu item on the display to select 
the vendor-specific set of options on, say, a 
Kenwood UHF rig, and I'd he in business. 

A follow-on to this project will elimi- 
nate the physical connection of the serial 
cable going to the rig being controlled. A 
small. 900 MHz RF data modem card will 

he plugged into a connector already pre- 
sent on the prototype unit, shown just 
above the DB9F in Figure 12. (Figure 13 
shows the other side of the unit). This 
wireless control link will communicate 
with a small box plugged into the AUX 
connector of each radio to be controlled, 
thus enabling the operator to roam about 
the immediate area and operate the rig 
without being tethered by a serial cable. 
This feature enables quick and easy change 
from one rig to the next, while reducing the 
number of cables on the bench. 

I hope I've illustrated how easy it can 
be to build up and use a microcontroller for 
use in the shack. In future Micro Moments, 
I'll describe approaches to simple micro- 
controlled test equipment and tie in some 
of Joe (N2CX) Everhart's techniques 
described in his regular TTAM 
column ... after all, synergy makes the 
world go 'round! 

NOTES: 
1) Complete and detailed background, 

sofhvare listings and guidance for con- 
structing the Intelligent Controller are 
available online at www.njqrp.org/digitaI- 
homebrewing. Just look for this project on 
the left side of the page. 

2) The Intelligent Controller is not 
being offered as a kit by the NJQRP, but 
the HC908 Daughtercard itself is indeed 
available for purchase. You'll find this 
computing module convenient for many 
custom projects. 

-George Hemn, N2APB 
2419 Feather Mae Court 

Forest Hill, MD 21050 
Email: nZapb@amsat.org 

Homebrewed Open-Wire Feedline 
Posted to QRP-L by Charles Moizeau, 

W2SH- 
I decided to undertake ladder construc- 

tion because of my utter dissatisfaction 
with what is commercially available. A 
dozen years ago at a hamfest I bought 
some #14 enameled solid copper with 
5/16" diameter polystyrene spacers heat 
fused to the wire. The seller said that it was 
commercially made and had been stored 
for years in his attic. I had never seen this 
feedline before or since. I was only able to 
buy his 75-foot roll, but it worked out well. 
Twenty or thirty years ago, there was sold 
solid copper wire feedline with white plas- 
tic insulators about 1 1/4" long and 3/16" 

diameter. This was crap. The enamel insu- 
lation and the spacers both cracked after a 
few months outside. 

I presently require a 180-foot long 
feedline. I got some solid #14 enameled 
wire manufactured by Phelps Dodge, but 
the insulation didn't hold up. Varnishing 
the wire with $23-a-quart marine varnish 
didn't work for very long. What is now 
showing great promise is bare solid copper 
wire with three coats of rust proof paint. 
This paint is latex based, and has worked 
beautifully for me painting iron railings 
and anything metal that lives outside. 

I remember as a kid seeing open-wire 
feedlines with wax-impregnated wooden 
dowel spreaders. If it worked for the OTs, 
well why not for me? I combed through 
QST for the 1920s and 1930s. I noted, (but 
unfortunately ignored), a couple of com- 
ments saying that such spreaders didn't 
hold up very long. Somewhere else I read 
that a mix of two parts beeswax to one part 
paraffin was what was best. 

I have long respected bamboo as hav- 
ing a very high strength-to-weight ratio. I 
also like to eat Chinese food. So, you 
guessed it, I started pocketing my eating 
instruments after the meal, much to the 
amusement of the waiters. At any Chinese 
grocery bamboo chopsticks are available 
in a variety of shapes and sizes, as cheaply 
as 500 for seven bucks. I bought a hunch. I 
sized their diameters with a drill hit gauge 
and eyeballed them for straightness. I dis- 
carded nearly half of the lot. I cut the keep- 
ers to two-inch lengths, and drilled and 
notched their ends. 

I baked about two hundred of these 
spreaders in a 180-degree F. oven for 24 
hours to drive out any moisture. Then they 
were cooked in the wax mixture for half an 
hour. The first batch cooked at too high a 
temperature and came out dark brown. I 
then got a candy thermometer and limited 
the wax temperature to 180 degrees F. 
(Parafin melts at about 110 degrees F. and 
beeswax at slightly less). Wax is 
inflammable, so I used a large high-sided 
stock pot and was careful [editors note: 
wax should always be melted in a double- 
boiler for safety reasons]. I kept peace in 
the family by really cleaning up the 
kitchen afterwards. I mounted the spread- 
ers to the paralleled conductors stretched 
between two trees. Eschewing metallic 
ties, I used braided Dacron 50-lb. test kite 
line to lash the spreader to the wire with a 
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constrictor knot. I left the feedline out all 
winter. The bamboo spreaders and kite line 
ties both held up, but the wax impregnation 
on the spreaders and the varnished enamel 
insulation on the wire did not survive very 
well. 

The newest batch of bamboo spreaders 
was baked dry for 24 hours, then dunked in 
hot linseed oil thinned with paint thinner. 
When dry, they were dunked four times in 
the expensive marine varnish with two 
days' drying time between dunkings. 
They've held up well outside this winter, 
as has the painted wire. 

Now it remains to construct the feed- 
line by putting the two together. The wax 
mixture in the stock pot has been used 
most successfully to impregnate my rope 
halyards. 

The brief moral to this long story: those 
two guys who wrote to &ST 65-70 years 
ago were right-wax impregnated spread- 
ers don't last a long time. Have I done the 
right things? Certainly not all of them. But 
I've learned a lot, and bamboo is a lot 
cheaper than Teflonm rod. 

--de W2SH 
W2SH@aol.com 

Source of Ceramic Spreaders 
William Colbert, WSXE, replied with 

this- 
For those still interested in the ceram- 

ic type spreaders, Dahurn Electronics and 
Cable still has all sorts of ceramic type 
insulators, including the 2 inch spreader 
types for making open wire feeders. They 
also make a very nice dipole-type insula- 
tor which has a top section for rope or 
wire attachment away from the radiating 
wire holes. Verv strone-used one to sun- - ~~ ~~~~ ~ ~ - ~ '  
port a 300 ft. vee beam. Additionally, 
Daburn has lots of antenna type wire, 
actually wire of all types. Haven't ordered 
anything in recent times, so don't know if 
they are cost effective, but their catalog is 
on line at: 

My E&E Handbook 1946 edition and 
the E&E Antenna Handbook hoth make 
reference to 300 ohm line. And in my 1947 
ARRL Handbook, American Phenolic 
shows an ad for 72, 150 and 300 ohm twin 

replace a glass pane near the operating 
position. 

--de WSXE 
WSxe@juno.com 

Open Wire and Spreaders, A Cynic's 
View 

Finally, here's an opposing viewpoint 
on this sort of thing. Actually, this was 
posted to QRP-L a day before the ones 
above. This is from James "Doctor 
Megacycle" Duffey, KK6MC- 

After several go-arounds with home- 
made open wire line, I have decided that 
given the relatively low cost, and in my 
application reasonable performance, of the 
"450 ohm" ladder line, open wire line is 
not worth the effort. 

I have made the open wire line from 
hard drawn wire, enameled magnetic wire, 
and some hookup wire in gauges ranging 
from 14 to 22. The size and type of wire 
you use doesn't make much difference. 

Good spreader materials are hard to 
find. Plastics designed to he used indoors 
generally depolymerize rather quickly out- 
side, at least at my altitude (7000 ft). This 
includes the plastic coat hangers, hair 
curlers, and theme paper binders. I had the 
best luck with the gray PVC pipe made for 
electrical conduit. This does make rather 
heavy feedline though. You can also buy 
W resistant plastic stock, either round or 
square, to make your own. 

It is hard to place the spacers evenly 
without introducing twist in the line. It is 
best to keep the open wire line under ten- 
sion when being used. 

In practice, open wire line, as well as 
the modem ladder line, will not exhibit the 

low loss often quoted. Dust, pollution, 
wind, and moisture all conspire to increase 
loss. Nonetheless, either open wire line or 
ladder line will have lower losses than 
commonly used coax such as RG-213 or 
RG-58. Until it rains. Then the ladder line 
and open wire line will hoth exhibit 
increased losses, but the ladder line will be 
worse. New Mexico is rather dry, so those 
days when it rains or snows are few and far 
between. If I lived in the Northwest, or 
Southeast, I am sure that I would have a 
different opinion. 

Both coax and ladder line have their 
advantages and disadvantages. I usually 
replace one with the other when I am 
changing antenna systems. 

d e  D,: Megacyle, KK6MC/S 
jamesdl @flash.net 

Two PCB Paddles 
Steve "Melt Solder" Weher, KDIJV of 

Berlin, NH, is well known on QRP-L for 
his technical insights, design prowess, and 
string of limited edition QRP kits. His web 
page is at www.qsl.netkdljv and has some 
of his projects. Here are two of them: 

1. Lightweight PCB Paddle, 0.8 oz. 
I decided to make a small, lightweight 

paddle out of some scrap PCB material, 
instead of buying something pre-made. 
The results surprised me. The paddle is 
very responsive and easy to use. In fact, I 
like the feel better than a fancy, expensive 
paddle I own. 

The paddle is made from two different 
thicknesses of double sided printed circuit 
material. The arms and base are made from 
0.032" stock, and the paddle arm support 

I.?? ICD.YLI P M O L E  ARM (X2) 
PADDLE SUPPORT I tl .)----7.~,. d l t 1 . 2 5 "  

T n 

4- CUT 0 . 0 W  SLOT5 

O g  BOAR0 DOUBLE SmEO 

I* 3.0" -1 
BOTTOM PLATE .Y Oz PCB PADDLE KOlJV 

lead. They also had a replacement I 
polystyrene windowpane ready to drill and Figure 16Dimensions for the parts of the KDlJV PCB paddle. 
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and center contact are made from 0.062" 
stock. Slots are cut into the base and pad- 
dle support. The paddle support and center 
contact tit into the slots cut into thc hasc 
and the arms fit into slots cut into the pad- 
dle support piece. The p~eces are then sol- 
dered in place, on both sides of the materi- 
al. This makes for a pretty strong assembly. 
The slots are made hy drilling a row of 
holes using 0.032" or 0.062'' carhidc drill 
hits. (See ~ i ~ u r e  14 for the mechanical 
details.) 

114-inch holes are drilled into the pad- 
dle arms, near the end which is supported. 
These holes create a spot around which the 
arms flex when pushed by your finger and 
reduce the amount of force needed to acti- 
vate the paddle. Of course, the ,032 mate- 
rial is pretty flexible without the holes. 

Contacts are made with #4 screws. Two 
nuts hold the screws in place. The nut on 
the inside of the paddle is soldered to the 
arm. This keeps the screw from flopping 
around when your adjusting the length of 
the screw for the amount of arm travel you 
want. 

The base and center contact are ground. 
Paddle wires are soldered to the arm, near 
the flex hole. The copper foil must be cut 
on both sides of the arm, between the arm 
support board and flex holes. A 1W" hole 
drilled near the bottom, center, of the arm 
support board provides a place to route the 
cable from the paddle. The cable and plug 
add 0.4 oz to the weight of the complete 
paddle, for a total weight of 0.8 oz. 

Figure 15-The completed lightweight 
paddle. 

The back of the base extends out from 
the arm support hoard by an inch. This pro- 
vides a place to hold the paddle with your 
other hand, or a place to clamp it down. 
Figure 15 shows the completed unit. 

2. Vertical PCB paddle for Altoids Tin 
After playing with my first PCB pad- 

dle, 1 realized it would fit into an Altoids 
tin for transportation and storage. Then I 
realized I could drill a few holes and 

Figure 16-The vertical paddle, top Figure 17-The vertical paddle, side 
view. view. 

'."fW ro*r t  paddle orn  a'" sulioort 

KOlJV VERTICAL PADOCE FOR ALTOIDS TIN 

Figure 18-Dimensions for the parts of the vertical paddle. 

mount the paddle to the lid of the tin for 
use, which raises the levers up some and 
the tin is easier to hold onto to keep the 
paddle from moving around. After some 
additional reflection, I realized I could 
simplify the paddle some and mount it ver- 
tical at one end of the tin. 

What makes this approach interesting 
is you can rest your hand on the tin while 
operating the levers, which keeps your 
other band free. There's also plenty of 
room left in the tin to add a keyer or even 
a small rig! Figures 16 and 17 show the 
completed unit, and Figure 18 gives 
dimensions of the pieces. 

I made the paddle levers out of ,032" 
double-sided PCB stock and the other parts 
out of ,062" stock. 062 board could he 
used for the paddle levers, but will most 
likely he a bit "stiffer" to operate. In any 
event, don't expect to be able to key a pad- 
dle like this much over 20-25 wpm. 

I drilled a row of small holes in the 
base support to make slots to insert the 
paddle arms and center contact into. The 
main reason for this is it ensures good 
alignment of the parts, plus your not rely- 
ing on just the copper foil on the base plate 
to hold the pieces in place. If you don't 
have 032 and 062 carbide drill bits and a 
drill press, yon can just solder the pieces 
onto the base plate. 

When making the paddle arms, it is 
best to layout and drill the holes before yon 
cut the arms from a larger piece of board. 
Be careful drilling the 114" hole, as larger 
sized drill bits like to grab the hoard and 
spin it. A spinning piece of board can be 
dangerous, if you get your fingers too close 
to it! 

Once you drill and cut out the paddle 
arms, remember to cut a slit in the copper 
foil, on both sides of the board, along the 
center line of the 114" hole. The wires for 
the paddle cable will solder to the part of 
the arm above the 114" hole. 

The tricky part of the whole project is 
to make slots in the lid of the tin for the 
paddle arms to stick through. First, com- 
pletely remove the lid from the tin, by pry- 
ing back the hinge tabs. Now mount the 
paddle assembly into the tin, up by one end 
of the tin. Locate where the slots in the lid 
will have to be. Back-up the lid with a 
small piece of wood and use a flat blade 
screwdriver as a chisel to punch the slots. 
Roll the sharp edges over and hammer flat. 
Then use a small flat file to clean up the 
ends of the slot. You should then he able to 
put the lid back on the tin and adjust the 
size of the slots for good clearance of the 
paddle arms. 

--de KDlJV 
kdljv@moose.ncia.net 

www.qrparci.org/ The Q R P  Quarterly July 2002 . I7 



1 2  

RF in Diode under test 4.7 M~~ 
. I  . A.?v.\- 

I I 
I ; i , 
I .? .' V. 3 X  150 ohms i 0.001 UF DC out 

Lr.; 1 'I (SMT) I """ 00 

1, - :7+ ". P 7  
0 4  

w s n m -  
rgmme?am 

0 2  .A*rnEYnern 

m 
Firmre 19Schema t i c  of the diode test fixture. Bv the time I - 
was done, I had 18 identical circuits built with surface mount Figure 20-The frequency response of several diodes. Top set: 
parts on 2 pieces of scrap PCB stock. The PCB pads were germanium and small signal Schottky; middle set, small signal 
milled out and are identical a t  all 18 positions. silicon. Bottom set, silicon and Schottky rectifiers. 

More on Diode Detector Response 
I ended np testing the frequency 

response of several more diodes since the 
last issue but ran out of time to do a 
detailed report. For now, I'll give a few of 
the highlights, including the most impor- 
tant observation, the different responses of 
three groups of diodes: small signal ger- 
manium and Schottky diodes, small signal 
silicon diodes, and power rectifiers, both 
silicon and Schottky. (I also have one small 
signal Schottky diode on which I deliber- 
ately degraded the frequency response to 
make it as poor as a Schottky rectifier.) 

This started out as a quest to see what 
sort of frequency response Schottky recti- 
fier diodes like the IN5819 have when 
used in an RF detector circuit. As expect- 
ed, the short answer is not very good at all 
if you're looking for accuracy up to 500 
MHz, hut still usable across the HF range 
for things that only require relative indica- 
tions and not absolute accuracy. Having 
the name Schottky in the description of the 
part is not a guarantee of good perfor- 
mance as an RF detector. The internal 
capacitance can vary dramatically between 
a rectifier and small signal diode, and that's 
what makes the rectifiers poor as diode 
detectors if any sort of accuracy is needed. 

Figure 19 shows the test circuit, which 
is the classic diode detector. Although it 
usually uses a 50 ohm input termination, I 
used three 150 ohm surface mount resis- 
tors in parallel due to availability. (The 
capacitor and 4.7M resistor are also SMT.) 
It's fed by a lab quality signal generator 
swept manually through specific frequen- 
cies from 1 to 500 MHz at a constant out- 
put level (+I5 dBm), with the output ofthe 

detector measured with a Fluke digital 
multimeter. My initial tests were with a 
Rohde & Schwarz generator, and 1 later 
switched over to an Agilent E4433B. 
(That's the new name for the old Hewlett 
Packard test equipment division.) l don't 
know the price range of either, except that 
they both fall into the category of "I don't 
even want to think about it." 

Figure 20 is rather cluttered, but gets 
the basic idea across. The top set of curves 
are a IN34 germanium diode and 3 differ- 
ent types of Schottky small signal diodes. 
Those include a IN571 1 in a glass package 
with leads, half of an HSMS2804 surface 
mount diode pair (Agilent, available 
through Allied Electronics), and another 
diode in a glass package with leads which 
is one out of a matched set of 4. The part 
number for the set is 5082-9496, an 
HPIAgilent part number that does not 
appear on a search of their web page and 
was probably a custom product. I would 
suspect that the individual diodes are prob- 
ably similar to the well known 5082-2800. 
The latter is also available at Allied, but 
more expensive than the surface mount 
types. 

The curves are pretty much identical, 
and give a good idea of how the output 
level of the generators vary with frequen- 
cy. Note that 3 of them rise up at the 500 
MHz end while one dips instead. This 
shows the small differences in output flat- 
ness of the two Agilent E4433B generators 
that were available. 

The lower set of curves is from 
IN4002 and IN4007 silicon rectifier 
diodes, a IN5818 Schottky power rectifier 
(lower voltage brother of the 1N5819) 

and-surprise, surprise!-another of those 
'9496 small signal Schottky diodes. It was- 
n't bad; I just made it look that way. All of 
the rectifier diodes have relatively large 
internal capacitance due to their construc- 
tion, and it is effectively in parallel with 
the diode. As frequency increases and 
reactance of the capacitance goes down, 
the diode has an ever decreasing "resis- 
tance" across it, resulting in reduced DC 
output. 

To prove that it is the capacitance that 
degrades the frequency response, 1 con- 
nected a 100 pF surface mount capacitor 
across another small signal Schottky diode 
from the '9496 matched set. This value is 
on a par with the internal capacitance of 
the rectifiers, and the results speak for 
themselves. 

The center set of curves was a bit of a 
surprise. These are from small signal sili- 
con diodes. They include the popular 
1N4148, a BAV70 and MMBD7000. The 
latter two are surface mount. When look- 
ing at data sheets, they have similar or 
even lower capacitance than the small sig- 
nal Schottky diodes, and I would have 
expected them to have responses similar to 
the top set of curves. (Note that one of 
these diodes was done on the alternate sig- 
nal generator and the dip at the 500 MHz 
end matches that of the diode in the top 
set). I expected the somewhat lower out- 
put, due to the higher voltage drop of sili- 
con diodes, but the drop in response with 
increasing frequency was a distinct sur- 
prise. I have no clues here; perhaps a read- 
er with a physics background can answer 
this one. 

My recommendation would he to avoid 
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use of Schottky rectifier diodes in RF 
detector applications, and to be wary of 
small signal silicon diodes as well. That's 
not to say that either should be avoided 
completely, as they can still be useful in 
many applications. They should not be 
used if absolute accuracy is required over a 
wide range, such as a diode detector being 
used for measuring the absolute power of a 
signal. But they are perfectly usable for 
applications requiring only relative indica- 
tions (ie, "tune for maximum signal," etc). 

Unfortunately, when selecting diodes, 
you can't go by a rule such as "avoid 
Schottky rectifiers at all costs." In some 
catalogs, they lump both small signal 
Schonkys and what we traditionally con- 
sider rectifiers under the heading of "recti- 
fier." In fact, when I bought the IN5711 
small signal Schottky diodes from the local 
Active Electronics store, the label clearly 
indicated that it was a Schottky rectifier. 
(And technically it is, just a low powered 
one.) 

A good rule to follow is to disregard 
the word "rectifier" and consider both the 
physical size and package or junction 
capacitance. If it's a small glass diode or 
surface mount part on the order of an SOT- 
23 package in size (0.120' x 0.055"), it's 
probably safe to assume it's a small signal 
diode. If it's a larger surface mount part or 
a leaded part with black plastic body (like 
a IN4002 or similar rectifier diode), then 
it's probably not going to be useful as an 
RF detector. In the data sheets, look for 
capacitance values on the order of 2 pF or 
less. If significantly above that, don't con- 
sider it for use as a detector. 

In the April issue I mentioned that 
Allied Electronics cames many of the 
Agilent (HP) diodes. If you're online, you 
can check their web page for information 
and pricing. Go to www.alliedelec.com. 
The quickest way to get at them is to use 
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the search box at the upper right of the 
page. Under Select Search Scope, click on 
"Mfr.'s part # contains" and enter HSMS 
in the search block (it's not case sensi- 
tive). This series is surface mount. For the 
leaded diodes, search on 5082. That will 
pull up some unrelated info since other 
things contain that string of numbers, but 
it will include the HP diodes. And 
remember that TRI tacked onto the end of 
the part number means it's available at 
that price only in tape or reel with very 
large minimum orders. BLK is the exact 
same part, but sold in "bulk" with mini- 
mum orders of 1 piece and somewhat 
higher prices (they just snip a few parts 
off the reel). 

In the future, I'll go into more details 
on my diode tests. It will include the dif- 
ferent responses of detectors with different 
load resistors on the output of the diode, at 
IOk, look, 1M and 14.7M. That last one is 
with no load resistor on the output, being 
loaded down only by the 10M input 
impedance of a digital multimeter with the 
obligatory 4.7M resistor in series. (Hint- 
the frequency response stays the same, hut 
the output level drops as the load resis- 
tance is decreased.) 

--de WABMCQ 

QRP Online 
As I say every issue, there's been a 

huge amount of QRP info flying around 
the Internet for years, and it's still there! 

QRP-L, which I call the "QRP Daily," 
is the online QRP discussion forum started 
in 1993 by QRP Hall of Fame member 
Chuck Adams, K7QO (K5FO at the time). 
It continues to run several dozen postings 
per day on a variety of topics related to 
QRP (and, unfortunately, many not related 
in the least). 

QRP-F is an alternative QRP forum 
started by the QRP ARCI in October 1999 

to take some of the load off QRP-L. The 
forum, QRP-F, requires a web browser 
such as Internet Explorer or Netscape, 
while QRP-L is a mail reflector and only 
requires an e-mail account. (If you go to 
the QRP-L home page, you can check out 
all the archived messages back to Day 
One). 

To check out the online QRP world, go 
to these URLs: 

QRP-L: http://qrp.lehigh.edu/lists/qrp-I/ 
and you're at the home page where you 
can sign up, read the archives, etc. 

QRP-F: go to http:/lwww.qrparci.org/ and 
click to enter the site, then click on QRP-F 
on the menu at the top. 

And while you're on those home pages, 
don't forget to check out their Lists of QRP 
related links, and at each link that you go 
to, check THEIR lists as well, since not all 
sites list all others. In addition to the QRP 
ARCI site, another excellent place to use 
as a jumping-off point for checking out 
QRP related sites is the NolCal home page, 
run by Jerry Parker WA60WR, at 
http:l/www.fix.net/-jparker/norcal.html. 
You'll find quite a wealth of QRP info 
online. 

The Fine Print 
There are three simple rules for this 

column: 

1. You write and sketch. 
2. I retype, edit, and redraw. 
3. QRP Quarterly readers enjoy. 

Do it any way you like; snail mail (no 
anthrax, please), floppies, or e-mail (no 
viral attachments, please). The Sevem 
mailman and comcast.net are standing by! 
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T he night before Arkiecon involves a 
tremendous supper (that would be 

"dinner" to those of you not familiar with 
the regionally applicable use of the term 
"supper"), with some 150 QRPers from all 
over crowded into the Rib Eye Restaurant 
for the annual get-to-know-the-other 
guyslgals-meal. This year hams from 
Oklahoma, Arkansas, Texas, Maine, New 
Mexico, California, Missouri, Iowa, 
Kansas, Illinois, Tennessee, Oregon, 
Arizona, and the United Kingdom filled 
two rooms, and people had to travel back 
and forth to say their hellos. The food was 
great (and the service excellent), the cama- 
raderie even better, and it's a heck of a way 
to meet people and puts names you've 
heard over the years to faces you may (or 
may not!) wish to see. "Turkey Fries" and 
"Fried Pickles" abounded, and only the 
least adventuresome of the group didn't at 
least try one or the other. Afterwards, a 
group gathered in the "Breakfast Room" at 
the Guesthouse Inn and music (and radio 
talk) poured forth for all to enjoy. (Note: I 
could hear the music in my room, door 
closed, and I was two rooms away!). Doug 
had some "official" Arkiecon music hand- 
books that he shared so all could be sort of 
on the same page musically, and it was def- 
initely worthwhile. He played his three- 
quarters size guitar, while Chuck 
Carpenter, WSUSJ, accompanied him (or 
was it the other way around?) on his beau- 
tiful mountain dulcimer. JayBob's son, 
Derek, was there playing guitar too, as was 
Nick Kennedy, WA5BDU (banjoist 
extraordinaire). Jerry Hall, WUPWE, gra- 
ciously brought along his really well-built 
Manhattan-style version of the SW-30 
(with modifications, of course!), and some 
of the fellows from up Iowa way ran some 
coax out the window to a hamstick. 
Several of us played with the rig when the 
loud European stations on 30 meters final- 
ly became too much to resist. Jeny might 
he tempted into revealing more about his 
rig in a later QRP Quarterly, as there was 
much interest in both it and the unique cab- 
inet he used. 

After a while (actually, sometime after 
1 a.m.), everyone retired and got ready for 
the forums and hamfest the next morning. 

There were sellers both inside and out, 

rkieco In Rep 

The traditional pre-Arkiecon supper 
was a memorable feast. 

with all kinds of gear and used parts avail- 
able. I saw at least two Argonaut 515s out- 
side (one looked nearly new!), and at least 
one of them left for a new home. Several 
other QRP rigs were also for sale used, 
including a mighty tempting MFJ for 30 
meters that included the battery pack that I 
really should have taken home myself. 

Things at the forums opened up on the 
first day with a special award being pre- 
sented to Doug Hendricks from his alma- 
mater (Pittshurg State) followed by a letter 
from the president of the university prais- 
ing Doug's contributions to both radio and 
his field of vocation, teaching. Well 
deserved. No one really knows just how 
busy Doug actually is, and between his 
Norcal responsibilities, all the kitting he 
does, his commitments to the school, fam- 
ily, friends, etc., I don't know how he does 
it all (I'm just glad he finds time to do the 
Norcal part!). Doug also made the 
announcement about Norcal's latest kit 
project-a SWL radio with a digital read- 
out, combining surface mount (SMT) and 
regular through-hole devices, designed by 
Steve "Melt Solder" Weber. And it fits in 
an Altoids can, the regular kind, or one of 
WIREX'S famous (infamous?) Zomboids 
cans. (By the way, he has more, with or 
without mints, and also quality circuit 
hoards already cut to fit this size can.) 

The venerable and gracious Reverend 
George Dobbs, G3RJV, opened the forums 
on Saturday morning with a frank discus- 
sion of minimalist radios, and in doing so, 
he turned a new phrase that has already 
worked its way onto qrp-I. "Pelf," a Celtic 
word, is a term he used to describe the 

There was music, too (not necessarily 
performed at QRP volume)! 

acquisition of that which is not really 
needed, and it seemingly applies to the "I- 
have-the-latestlgreatesthost-radio-sta- 
tion" concept of operating. He went on to 
describe the "soulfullness" of radio, and 
how QRP radio is truly different. As 
always, his presentation was humorous, 
and right to the heart of the issue. He dis- 
cussed how in the past everyone used to 
build, and how now is seemed that outside 
of the QRP community there was a sort of 
race to acquire all you can where things 
have changed from a '%ant3' to a "need" 
approach-the "Pelf' he referred to earlier. 
He also presented a chart of signal 
strengths showing how a station that was 
5-9 at 1 kW is still 5-3 at 250 mW, and I 
saw more than one newcomer or non- 
QRPer raise an eyebrow in surprise (some 
of us knew it all along!). The need for out- 
put filtering was mentioned as necessary, 
and we've all heard some low power rigs 
that fit into this category. Lastly, he rein- 
forced that which we already knew about 
building (for better or worse!twhenever 
there is a piece of homebrew gear in the 
station, that is what a visitor seems to grav- 
itate toward (not the hundred-button, two- 
color-dial, several-thousand-dollars radio 
sitting behind it). Mention was made ofthe 
various G-QRP publications, and they 
went quickly. All are still available at 
www.gqrp.com. 

The legendary antenna expert, Roy 
Lewellan, W7EL, opened some eyes with 
his discussion of S-units and radios and 
what that means in the real world. He 
explained the effects of SWR on antennas, 
asking (and answering) the questions like 
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Jerry, W@P\VE shovvs off hiu SW-30 
(modified, of course) and accessories. 

how does it affect efficiency, impedence 
matching, and feedline length, and just 
what does some SWR ratio actually mean? 
The results surprised many in attendance 
and negated many myths that seemingly 
continue regarding the importance of ultra- 
low SWR. His gaiddB1dBi comparison 
was excellent and certainly changed a few 
minds (and antenna decisions) that morn- 
ing. I think Nick, WASBDU, best 
described it in his post as "we learned the 
black art of applying snake-oil to antenna 
claims." When you can make a dipole have 
gain over a dipole, you know what you're 
doing (right or wrong). 

Graham Firth, G3MFJ, did a superb pre- 
sentation on the control of the FT-817, and 
shared a number of step-by-step progressive 
interfaces he'd built. Early on he had most 
of us in the room when he did his "Essex 
girls" joke and then played his Peter Seller's 
version of Cole Porter's song, "Night and 
Day." The music was performed by an 
orchestra, and the words were all done in 

G3kIFJ. Graham Firth talked about the 
FT-817, with plenty of added humor. 

This lightweight beam was demonstrat- 
ed by Vern Wright, W6MMA. 

CW, complete with tone changes as needed 
for emphasis. Really wild! 

Reverend Dobbs returned later with 
information on building in his presenta- 
tion, "Keeping the Soldering Iron Hot!," 
referring to a number of the more-or-less - 
prominent building techniques. One test 
version of a circuit had the components 
stuck through a piece of cardboard and 
then wired together, while another used the 
"dead bug" or "ugly" style of construction. 
A new (at least to me) method he men- 
tioned used a narrow woodworkers chisel 
to cut strips off the circuit board between 
component placement. (I've done that with 
a hacksaw, but had never considered the 
chisel and its ability to do fine lines and 
curves). He went on to mention Manhattan 
style, the use of perfboard, homemade 
hacksaw grids (in a checkerboard-type pat- 
tern), the use of regular etched circuit 
boards, and the New Jersey pad cutter. He 
even mentioned a small hold-down 
arrangement he uses to keep his hands 
away from the chisel when he uses it. 

Roy Lewellan, W'IEL, returned later to 
discuss Antenna Modelling Software and 
to ask the question, "Does that new anten- 
na really work?" 

The major aspects of his presentation 
had to do with not only the use of antenna 

Antenna myths and proper modeling 
were covered by Roy Lewallen, W7EL. 

software, but the user's understanding of 
what Roy so appropriately called "garbage 
in, gospel out." Good data will give you 
good results, while poor data will provide 
poor results. The only problem is that you 
might not realize you are getting poor 
results if you don't take into account all of 
the factors that apply to a particular anten- 
na. As Roy puts it, "Computers do what 
you tell them, not necessarily what you 
want, and the software follows along the 
same lines-it analyzes what you put in, 
not necessarily reality." You tell the pro- 
gram the wire length, diameter, position, 
loads, non-radiating transmission line, 
etc., and the program tells you the pattern 
gain, fronthack ratio, source impedance 
and SWR, load dissipation and currents. 
What can be modeled include yagis, 
dipoles, phased arrays, W~JKS; Z L  
Specials, Inverted Ls, Beverages, and 
even a Quadrifilar Helix. He closed with a 
discussion of antenna type, positioning 
and takeoff angle that was enlightening to 
all present. After the presentations, he 
spent time with those who wanted to see 
his software in action, and there was a 
crowd gathered around his laptop at the 
rear of the room. 

While Roy was finishing up, Vern 
Wright, W6MMA, was putting his new 
multiband two element beam together and 
we all moved outside to have a look while 
the free barbecue was being setup (thanks 
again, JayBob!). The antenna was serious- 
ly impressive as it can switch from six 
meters to twenty meters (and every band in 
between) with a relatively simple boom 
and element adjustment. And did I mention 
it weighs something like six or seven 
pounds and that L.B. Cebik's considerable 
antenna skills were applied to its design? 
It's definitely worth checking out, and I 
hope to have an article on it and Cebik's 
data available in QRP Quarterly soon. 

Finally, whether you attended Arkiecon 
or another QRP event, don't forget just 
how much trouble it is to put on such an 
affair. Without the likes of the individuals 
we have within this segment of Amateur 
radio, such events wouldn't take place. An 
appropriate public or private email, letter 
or phone call would seem appropriate, and 
with any luck at all, these same folks will 
see to it that we QRPers have some place 
to go next year. 

The photos were taken by Henry 
Schneider: W5HNS-thanks! 00 
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his 20-meter antenna and tuner is T des~gned to be efficient, simple, small, 
and lightweight. It will work with QRP 
rigs up to about five watts, the main limi- 
tation being the voltage rating of the vari- 
able capacitor in the tuning cir- 
cuit. An end-fed resonant 112- 
wave wire can have a feedpoint 
resistance of about 5000 ohms, 
which implies a peak voltage of 

the current flowing into the wire is small. tor. The capacitor is adjusted to bring the 
Even so, there must be a flow of current entire circuit (inductor, capacitor and 
into the tuner to cancel it. This can be pro- antenna) into resonance, meaning its 
vided by a ground, a small counterpoise, or impedance is purely resistive. The tapped 
in the case of this design, the current is tums on the toroidal inductor act as a trans- 

former converting the high resis- 
tance of the resonant circuit to 50 
ohms. 

Selecting among the taps pro- 
vides a fairly coarse adjustment 

220 volts across the tank circuit at 
five watts. The DIP switch I used 
is rated at 1 amp (non-switching), 
and is adequate for well over 10 
watts. The toroidal inductor is 
good for over 10 watts at typical 
CW duty cycles. The bridge resis- 
tors are 112 watt, and will he ade- 
quate for tuning at two watts and 
for intermittent tuning at five 
watts since the power is distribut- 
ed among the three resistors and 
the antenna. Scaling up the rat- 

of the impedance, but often gets 
close enough to yield an ade- 
quately low SWR. If not, closing 
additional switches at higher taps 
effectively shorts out successive 
turns of the entire inductor and 
can be used to fine-tune the 
match to 50 ohms. Remember, 
going from tap 4 to tap 5 is a 25% 
change in tums ratio, but shorting 
one turn of the total 30 turns is 
only a 3.3% change. 

- .  
Of the components As this photo shows, the 20-meter end-fed antenna, tuner SWR Bridge 

use at and SWR indicator makes a small package for portable When the double-pole dou- 
higher powers. operation. ble-throw switch is set to the 

"Tune" position, RF power from 
Care and Feeding 

The ends of a 112-wave wire are cur- 
rent nodes, which means the current is very 
low and the voltage very high. So, a reso- 
nant end-fed 112-wave wire will have a 
high feedpoint resistance. If it weren't for 
radiation resistance (and a small amount of 
wire resistance), the resonant wire would 
have infinite Q and infinite feedpoint resis- 
tance. Radiation resistance limits the Q and 
limits the feedpoint resistance of the wire 
to several thousand ohms. As with other 
antennas, thinner wire will have higher 
self-inductance and lower self-capacitance 
so it will have higher Q and higher feed- 
point resistance, which is good in this case 
because it minimizes the need for a coun- 
terpoise (see below). 

Ground, Counterpoise, o r  No? 
All currents flowing into and out of the 

tuner must sum to zero. The currents in the 
center conductor and shield of the feedline, 
due to the applied power, are equal and 
opposite, so they sum zero. So what about 
the current flowing into the antenna wire? 
Since the feedpoint resistance is very high, 

allowed to flow on the outside of the feed- 
line. 

If the antenna wire is not exactly 112- 
wave long, or detuned from resonance by 
the proximity of nearby objects, its 
impedance will be lower, the feedpoint 
current will be higher, and the counter- 
poise current and voltage will be higher. 
Under these conditions, you will find that 
the SWR will vary significantly when you 
touch the rig. This can be addressed by 
adjusting the length of the antenna, adding 
a counterpoise at the tuner, andlor adding a 
choke balun in the feedline at the transmit- 
ter. Two passes of the RG174 feedline 
through five or six FB-73-2401 ferrite 
beads works well for the balun. 
Alternatively, you can wind five or six 
turns of the feedline into a 2-112 to 3 inch 
diameter coil. 

Tuner 
A variable capacitor is connected 

across the toroidal inductor forming a tank 
circuit. The antenna constitutes a load that 
is in parallel with the inductor and capaci- 

the transmitter is applied to a 
bridge circuit comprised of the three 51- 
ohm resistors and the input to the tuner. If 
the tuner input impedance is exactly 51 
ohms resistive, the currents in both legs of 
the bridge are equal and there is no voltage 
across capacitor, LED, and diode. If the 
antenna is something other than 51 ohms 
resistive, there will be a RF voltage across 
the bridge, which will light the LED. 

Because the LED is powered by the RF 
applied to the circuit, its sensitivity to 
SWR is higher at higher drive level. The 
capacitor and diode in the bridge form a 
voltage doubler that helps overcome the 
forward voltage drop of the LED, making 
the SWR indicator more sensitive. The 
LED will extinguish below an SWR of 
about 1.2:l with a drive level of only two 
watts. 

If you are going to use the SWR indi- 
cator with more than a few watts of drive, 
it would advisable to put a current limiting 
resistor is series with the LED to prevent 
burning out the LED. Because of the 
bridge circuit, the highest SWR than the 
transmitter will see, irrespective ofthe tun- 
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3 x 51 mrn 112-W 

8-70 PF 

.01 
LED in parallel vdm 
lN4148. lN914,eLC 

Tap at 3.4.. 7.8 
turns horn botlom 

Parts List 

1 male BNC (Mouser No. 571-4356404) 
1 6 ft. length of RG174 coax cable 1 T68-2 (or T68-6) powdered iron 
1 DPDT Switch toroid core 
3 51 ohm 112 watt resistors 1 70 pF trimmer capacitor, rated at 
1 High brightness LED 200V or greater, with shaft. 
1 Diode: 1N914, 1N4148, etc (Mouser No. 242-3410-70) 
1 0.01 to 0.1 FF ceramic capacitor 1 2 4 .  length 26 AWG magnet wire 
1 6-position DIP switch, capable of 1 33-114 ft. length of 22 AWG 

handling at least 500 mA. stranded insulated wire 

Figure 1 S c h e m a t i c  diagram and parts list for the antenna and tuner. 

ing of the antenna, will be 2:l when the 
bridge circuit is switched in. 

Construction Notes 
The parts list includes the Mouser part 

numbers for the DIP switch and trimmer 
capacitor. The trimmer cap is a little 
unusual in that it has a shaft rather than 
the typical screwdriver slot. I used a 
wheel collar obtained from a hobby shop 
and a grommet to make the knob shown in 
the photos. Use a plastic or otherwise 
nonconductive knob and enclosure so that 
effects of touching the tuner are mini- 
mized. The Radio Shack enclosure shown 
(9116 x 1-318 x 2-118 inches, part number 

270-288) is a little tight, and you may 
want to use something larger. The DPDT 
switch, the DIP switch, and the trimmer 
are glued to the enclosure with E6000 
adhesive. This is a solvent-cured adhesive 
that forms a tough rubbery bond. Excess 
glue can be peeled away as it is drying 
and even after it is cured. A major advan- 
tage is that it won't wick into fine 
crevices or the inner workings of the 
switches or trimmer as can epoxy or 
cyanoacrylate (Super Glue). For example, 
you can get E6000 on the working parts 
of the trimmer, peel it off, and the trimmer 

will still work. It is available in hobby and 
craft stores and also in department stores 
under the trade name Household GOOP, 
Sports GOOP, Automotive GOOP-it's 
all the same stuff. The LED is mounted 
inside and viewed through a hole in the 
enclosure to make it easier to see in bright 
sunlight. 

Operation 
The center of a 112-wave wire is a cur- 

rent maximum, and as such, is where the 
greatest amount RF radiation occurs. 
When stringing up a 112-wave wire anten- 
na. eet the center as hieh as nossible. It can . - - .  
be set up as a flat top, inverted V, inverted 
L, sloper, etc., but think of it as a 112-wave 
dipole with the feed point at the end 
instead of the middle. 

Prior to applying power, set the DPDT 
switch to "Tune" and close only the DIP 
switch for the second tap (fourth turn). Due 
to the dissipation limitation of the bridge 
resistors, it is best to limit the power to two 
watts or to limit on-time at 5 watts to ten 
seconds with at least ten seconds off. 

Aoolv a continuous carrier and adiust 

Figure 2-Photo of the outside of the 
tuner. 

Figure 3-Photo of the inside of the 
tuner. 

&.  , 
the trimmer to minimize the brightness of 
the LED. Using a string of dits or dahs 
causes the LED to flash even at an SWR of 
1:l. If the LED does not extinguish, select 
a different tap and readjust the trimmer. If 
the LED still will not extinguish, close the 
lowest tap that gives a good dip in intensi- 
ty and try closing the next higher tap or 
two in addition (and readjusting the trim- 
mer). Note: You must always remove 
power when switching between the SWR 
bridge and antenna. When switching 
between taps, close the next before open- 
ing the first. The idea is to avoid having the 
transmitter see an open circuit or subject- 
ing the DIP switch to a full switching tran- 
sient. 

You will find that touching the antenna 
wire or moving your hands near the anten- 
na wire or tuner can affect the degree of 
tune. It may take some trial and error to 
adjust the tuner so that the LED remains 
extinguished when you move your hands 
away from the tuner and antenna. 

Once the LED is extinguished, remove 
power and set the DPDT switch to 
"Operate." On a couple of occasions I for- 
got, and wound up making a number of 
QSOs with 6 dB of attenuation from the 
SWR bridge. 

** 
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Iigital 
George Heron-NZAl uYeY..~".. 

T his installment of the DQH column is 
very exciting in that we come one step 

closer to having a useful and fully func- 
tional piece of test gear. We present a cou- 
ple of simple hardware modules for the 
Digital Breadboard project which, when 
added to the HC908 Daughtercard and 
LCD already presented in prior issues, 
combine to form an incredibly useful piece 
of test equipment in the shack and in the 
field--an antenna analyzer. The core of the 
frequency scanning and SWR computation 
engine is described in these pages and on 
our companion website, allowing everyone 
to evolve their Digital Breadboard project 
to the next functional level. We heavily 
leverage the techniques and technology 
devised by Joe Everhart, N2CX in his 
TTAM column elsewhere in these pages, 
thus achieving a synergy, synchronously 
and syntonicity from which everyone ben- 
efits. (See Joe's column for definition of 
these Three Syn's.) 

Our "Spotlight" section in this install- 
ment introduces a special project being 
done by a very talented QRPer-Dave Ek, 
NK0E. Dave has a unique blend of inter- 
ests that will result in a PIC-controlled 
APRS weather station that will be of great 
interest to homebrewers, QRPers out in the 
field, and many other hams at their home 
stations. He has graciously agreed to let me 
play along with him on this adventure in 
PIC design, and we're starting off with 
some basics of getting started in PIC pro- 
gramming with the ubiquitous PIC16F84 
chip. Many readers have asked us to 
describe the basics of getting set up to use 
this specific microcontroller, and I could 
think of no better way than by sharing sev- 
eral issues of this column with Dave as he 
describes his cookbook approach. In the 
end, you'll end up with a very cool project 
that can be used as an automated and 
Intemet-connected, APRS-capable person- 
al weather station for the radio shack. 

Spotlight on ... The PIC-based APRS 
Weather Station Project-Part 1 

I'm Dave Ek, NKDE, and George has 
graciously granted me some of his regular 
Digital QRP Homebrewing column space 
so I can share my latest project with you as 
it develops. I've been a ham now for about 

Home 

Figure 1-Block diagram of the PIC-based weather station, with APRS interface. 

six years, and I've been playing with the 
PIC16F84 microcontroller for three of 
those years. My first design was a system 
of digital setting circles for an astronomi- 
cal telescope using rotary encoders and a 
serial link to a PC (see http:/ibome.earth- 
link.net/-digicircles). More recently, I 
designed the Serial CW Sender, a circuit 
that allows you to key your CW rig via 
contesting software running on your Palm 
PDA. The Serial CW Sender was featured 
in the July, 2001, issue of QRP Quarterly, 
and you can read more about it and the 
accompanying software at http://home. 
earthlink.net/-golog/. 

Lately I've been experimenting with 
packet radio and APRS (Automatic 
Position Reporting System). APRS is quite 
different from your typical packet BBS. 
Instead of connecting to a single BBS sys- 
tem, you use APRS software (like 
WinAPRS or UIView) to periodically bea- 
con your station position on the standard 
APRS 'equency (144.39 MHz), and to 
plot on a map the positions of other APRS 
stations heard. Some APRS stations act as 
digipeaters so that your beacon (and oth- 
ers) is heard over much wider areas. It's 
typical for my APRS software to show 
locations of stations all over the state and 
also in neighboring states. In addition, 
some stations act as Internet gates, 
rebroadcasting position beacons onto the 
Internet where they're heard and displayed 
at http://www.findu.com/. It's pretty neat 

to see my station beacon, sent from my sta- 
tion as RF, show up seconds later on the 
Internet! 

"So what?" you say? Good question. It 
turns out that APRS packets aren't limited 
to position information. I can send mes- 
sages, send short emails (I can do this 
through satellites or even the International 
Space Station), and even broadcast weath- 
er conditions using APRS. Weather, of 
course, is especially near and dear to the 
hearts of many hams, since many of us are 
active as weather spotters during storm 
season. It occurred to me that being able to 
automatically beacon weather conditions 
at my QTH would be especially cool. But 
alas, I had no weather station, and I could- 
n't see myself spending several hundred 
bucks to buy one. 

But hey, I could design and build a 
weather station, again using a PIC micro- 
controller as its brains. This is the kind of 
project that I live for. I know that I can 
make it work, but I'm not exactly sure 
what it's going to look like when it's done. 
You know what I mean-it's full of oppor- 
tunities to learn. After all, it's the journey, 
not the destination, right? 

So, over the next few issues, N2APB 
has invited me to use his column to share 
my progress as I tread this path. I'll do my 
best to include enough information so you 
can follow along if you also want to end up 
with a cool homehrew weather station. 
You'll see that there are many QRP appli- 
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cations both for PICs and also for the cir- 
cuitry we'll be using to interface our 
weather sensors. You can even tag along 
when I venture down those blind alleys 
and dead ends-afier all, we learn as much 
from our mistakes as our successes. And 
rest assured that, as I write this, I really 
don't know how this project is going to 
look at the end. I only know that it'll pro- 
vide some great entertainment over the 
next several months. 

So, let's get started! 

Requirements 
It's generally good to h o w  what you 

want your end product to do when you 
start a project like this. Quite simply, I 
want to be able to measure the weather 
conditions at my QTH, record them on my 
PC, and then broadcast them periodically 
using my APRS software and station. In 
particular, I want to be able to measure 
temperature, relative humidity, barometric 
pressure, wind speed and direction, and 
rainfall. I also want to be able to easily 
control the time interval between measure- 
ments and allow different intervals to be 
used for different quantities (say tempera- 
ture every minute and relative humidity 
every 10 minutes). I don't want to require 
that all sensors be present, because I'll 
probably implement them one at a time. I 
also want to be able to use my PC to do any 
calibration and conversion so that the 
weather station itself only has to return raw 
data (this allows me to fine-tune my sensor 
calibrations without having to modify the 
weather station firmware). This will 
require me to write some PC software, but 
that's not a problem for me. 

I've already decided to use the 
PIC16F84 microcontroller for this project. 
I'm using it because it's cheap, easy to pro- 
gram, and I h o w  that it'll do everything I 
need to do. The PIC will have the job of 
gathering sensor data and transmitting it to 
the PC whenever the PC asks for it. The 
PIC and the PC will communicate via a 
serial port on the PC. Some of you smart 
guys h o w  that the PIC16F84 doesn't have 
serial communications capabilities built in, 
but I have an answer for that. I'll tell you 
about it next time. 

Figure 1 is a block diagram of how I 
envision the design of the PIC Weather 
Station. Obviously, the sensors need to be 
located outside. I anticipate locating the 
controller board with the PIC near the sen- 

sors outside. I need three lines -two for 
data and one for ground-for communica- 
tions between the controller and the PC. If 
I use Cconductor phone cable, I can use 
the spare conductor to provide power to 
the controller board from inside the house. 
The PC will be running software that will 
periodically request sensor data from the 
controller. When it gets the data, it will 
process it to turn the raw measurements 
like voltages into the desired values and 
then pass the data to the APRS software, 
which will periodically broadcast it using 
the TNC and transceiver. Those of you 
with broadband Internet co~ec t i ons  might 
choose to relay the weather data over the 
web, too. 

I really don't know what this thing will 
look like when it's finished, but I do know 
that some of the sensors will need to be 
"enclosed" to ensure that they give accu- 
rate consistent readings. For example, the 
temperature sensor needs to be shielded 
from direct sunlight. I'll think more about 
this as we go on. 

Getting Started 
In order to use PICs in electronics pro- 

jects, you need to be able to do three 
things: 

1. Write the program for the PIC 
2. Compile the program 
3. Put the program into the PIC 

The first two are handled by software 
yon run on your PC. I use a program called 
MPLab from Microchip, the maker of the 
PIC chips. MPLab is free, and you can 
download it from Microchip's web site at 
www.microchip.com. It includes a source 
code editor and a compiler and can be used 
to write code for any of Microchip's PIC 
microcontrollen. MPLab can also directly 
control many of the commercial PIC pro- 
grammer devices on the market; these are 
the hardware modules used to transfer the 
code into the chip itself. If you use MPLab 
to write your PIC code, you'll be using 
assembly language. It looks cryptic and 
daunting, but it's not nearly as hard as 
many people make it out to be. 
Nevertheless, if you prefer to program in C 
or BASIC, you can also buy other devel- 
opment tools. I'll be using the free MPLab 
tool for this project. Although I'm not 
going to try to teach you everything you 
need to h o w  about writing code in assem- 

bly, I'll try to point out the highlights and 
make sure my code is commented well so 
you can figure it out. If you're interested in 
learning how to program PICs in assembly 
language, get a book by David Benson (not 
KlSWL) titled Easy PIC'n. It's a good 
introduction. Also read the article by John 
Hansen W2FS in the October 1998 QST 
Magazine titled "Using PIC Microcon- 
trollers in Amateur Radio Projects." That 
article got me started with PICs. 

Besides being able to write and com- 
pile the code for the PIC, you also need to 
be able to load the code into an actual PIC 
chip. That's where the PIC programmer 
comes in. This is a hardware device, usual- 
ly controlled by software running on your 
PC, that transfers the compiled PIC code 
into the chip's ROM memory where it will 
stay forever, or until you overwrite it with 
another program. If you'd rather go with a 
commercial PIC programmer, one eco- 
nomical choice is the EPIC Plus program- 
mer made by Micro Engineering Labs. The 
EPIC Plus can be purchased from a variety 
of sources. Jameco (http:/lwww.jameco. 
corn/) sells it for about sixty bucks. If 
you're cheap like me, and I'll bet you are, 
you'd rather build one for a few bucks that 
works just as well. The QST article by 
W2FS describes a programmer called the 
Ludipipo (or JDM) that can be built easily. 
In fact, you can even get a PC board from 
FAR Circuits. Another popular homebrew 
programmer is the No-Parts PIC 
Programmer by Michael Covington. I use 
software called IC-Prog to control my 
Ludipipo. It's free, and can be downloaded 
from http:llwww.ic-prog.neti. IC-Prog 
works with quite a few different program- 
mers and shows schematic diagrams of 
several of them on the web page. 

A great thing about this PIC chip is that 
it can he easily reprogrammed without any 
lengthy erasure process. With some types 
of EPROMs, it is necessary to expose the 
chip to W light for a lengthy time to erase 
it prior to reprogramming. The PIC16F84 
is an EEPROM (electrically-erasable pro- 
grammable read-only memory) and can be 
reprogrammed simply by running it 
through the programming process again. 

I should stress that there are many web 
pages devoted to various designs for 
homebrew PIC programmers, and there are 
quite a few programs that can be used to 
control them. I suggest the Ludipipo and 
IC-Prog simply because I'm familiar with 
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Figure 2-Diagram of the PIC demonstration circuit. 

for PIC circuits) and then cruise over to the 
Digital QRP Homebrewing web site 
(http:llwww.njqrp.orgldigitalhomebrew- 
ingl) and grab the sample PIC program to 
try out. Next time, we'll cover adding seri- 
al communications capabilities to the cir- 
cuit so it can easily communicate with a 
PC. After that, we'll be ready to start 
adding sensors to our weather station. 

-73, Dave NK0E 
email: ekdave@earthlink.net 

The Digital QRP Breadboard ... First 
Application: SWR Measurement 

This is the fourth installment of our 
evolving Digital QRP Breadboard project 
and we're ready for the first real applica- 
tion. Last time. I mentioned an exciting 

them and I know that they work. If you're 
brand new to PICs, using these should help 
to guarantee success. If you're adventur- 
ous or experienced, use whatever tickles 
your fancy. 

What PICs Do 
Before we get too far down the road 

with programming PICs, we should proba- 
bly discuss what they are and how they 
work. A PIC microcontroller is a single- 
chip package that combines a microproces- 
sor, ROM program memory, and RAM 
variable memory, along with several input 
and output logic gates. This makes them a 
one-chip computer, with an operating sys- 
tem supplied by you, the programmer. The 
PIC16F84 has 13 digital input/output lines. 
As inputs, they can either be high (+5V) or 
low (ground). As outputs, they can either 
be driven high or low. You can decide 
which lines are inputs and outputs, and can 
even switch a line from being an input to 
heing an output during program execution. 

The PIC16F84 requires a few external 
components in order to operate. A simple 
circuit for a PIC is shown in Figure 2. 
First, a regulated voltage supply is needed. 
The PIC16F84 can use a supply voltage 
from 3 to 6V DC. I usually use a 78L05 
voltage regulator to provide +5V DC to the 
chip. A clock signal is also needed. There 
are a few different ways to do this, but I'm 
using a 4 MHz crystal for high speed and 
precise timing. We'll need both later for 
this project. A 4 MHz crystal, along with 
two 22 pF capacitors running from either 
lead to ground, will yield an ultimate 

instruction speed of one million instruc- 
tions per second in the PIC. The only other 
component needed is a 10k resistor to hold 
the reset line high. Taking tbis line low will 
cause the PIC to reset, which will start exe- 
cution of its program from the beginning, 
like it would when first powered up. 

The circuit includes a few extra com- 
ponents so that we can demonstrate that 
the PIC actually does something after we 
program it and stick it in the circuit. Dl  is 
an LED that can be turned on and off using 
pin 6 of the PIC. R2 limits the current 
flowing through the LED. Pin 6 needs to 
be defined as an output in tbis case, and 
you should be able to see that when pin 6 
is high (+SV), no current will flow through 
Dl .  When we take pin 6 low (to ground), 
current flows through the LED and it 
lights. S1 is a switch we can use for input, 
connected to pin 17, which must be 
defined as an input. Pin 17 is normally held 
high, hut goes low when S1 is pressed. We 
can make the LED light when S1 is 
pressed, or we can make it go out- 
whichever we prefer. A sample PIC pro- 
gram on the Digital QRP Homebrewing 
web page uses S1 in this manner to control 
the lighting of Dl.  

That's going to wrap up this first 
installment of the PIC Weather Station pro- 
ject. Your homework assignment is to 
build a programmer for the PIC16F84 (like 
the Ludipipo), and then download some 
programming software (like IC-Prog) and 
the MPLah software from Microchip. 
After that, lay out the circuit shown above 
(use a solderless breadboard-it works great 

- 
milestone looming ahead for this pro- 
ject ... and we're now prepared to state that 
milestone is an antenna analyzer. This 
issue's column will establish the algorith- 
mic and computational foundation neces- 
sary for us to get there. 

As a short recap, and as chronicled in 
detail on this column's companion website 
(www.njqrp.org/digitatqrp), Let's first 
overview where the project currently 
stands. 

Renew of Current Status 
So far we've developed a small com- 

puting module called the HC908 
Daughtercard that is the brains of the pro- 
ject. It holds the Motorola 68HC908AB32 
microcontroller unit (MCU). This self-con- 
tained 8-hit microcontroller runs at 8 MHz 
and has a memoly complement of 32 KB 
of programmable FLASH for program 
storage, I k of non-volatile EEPROM for 
calibration and data constants, and 1KB of 
volatile RAM for variable and temporal 
data storage. The 'HC908 has 51 pro- 
grammable I10 bits, with some dedicated 
and built-in higher level blocks for AID 
conversion, timing and serial port regis- 
ters. The microcontroller is mounted on a 
2" square pc hoard that plugs into the main 
board of the Digital Breadboard, or into 
any other project you might have on your 
workbench. (You can see an example of 
how this HC908 Daughtercard is heing 
used as an intelligent controller in the Idea 
Exchange column elsewhere in this issue). 

Other components on the Digital 
Breadboard include a 4 line x 20 character 
LCD, an input port for a common IBM PC 

26 . July 2002 The Q R P  Quar ter ly  www.qrparci.org/ 



compatible keyboard, and a Direct Digital 
Synthesis frequency source. 

Of course, there is software "glue" that 
holds all these components together, 
enabling it to actually do something for us. 
Thus far, we've developed simple pro- 
grams to input characters and voltages that 
get displayed. We can also generate any 
given frequency from the sub-hertz region 
up to 20 MHz. These are useful building 
blocks or routine libraries, but as yet they 
perform no synergystic purpose. 

This condition will change with the 
project updates this time. 

This issue's project: 
Antenna Analyzer Building Blocks 

Now that we have some project basics 
in place--computing module, 110 devices 
and a user interface-we'll start develop- 
ing some "functional building blocks" that 
we later use to make a full piece of test 
gear for the bench. We're going to start by 
building a basic absorptive SWR bridge 
that will be driven by our computer-con- 
trolled frequency source (i.e., the DDS) 
and whose output will in turn drive your 
antenna system. The analog "results" of 
the SWR bride will he read by the built-in 
A D  converter on the HC908 microcon- 
troller. By sweeping the DDS frequency 
across a given ham band, and computing 
the SWR of the antenna system at various 
points along the way, we'll have ourselves 
a rudimentary antenna analyzer. Refer to 
the block diagram in Figure 3 that illus- 
trates this system. 

SWR Bridge and Diode Detector 
Refemng to Figure 4, a Wheatstone 

bridge is composed of 50 ohm resistors 
with the antenna as the "unknown" leg of 

Figure 3-Block diagram of the SWR ml 

bridge. When the antenna is at resonance, 
presenting a minimum impedance with a 
pure 50-ohm resistive "real" component, 
the bridge is balanced, and the AC voltages 
on each side of the bridge are identical. No 
AC current flows between the legs. 

However when the antenna system is 
not resonant, the complex impedance of 
the antenna is not 50-ohms but something 
greater, which creates a bridge imbalance. 
The IN34 diode samples that AC signal 
imbalance, rectifies it, and after filtering, 
the DC signal is directly analogous to 
"reflected" sample of more familiar SWR 
bridges 

We sample the "forward" power using 
another diode detector on the original 
incoming signal. These forward and 
reflected DC signals are presented to the 
next stage for compensation, buffering and 
amplification. 

+ 
Bridge . 

Antenna 

Buffer Amp 
There are two reasons for employing 

the op amp circuits in Figure 5. The first 
amplifier in each path (FWD and REV) 
compensates for the nonlinearities in the 
diode detectors when the bridge is operat- 
ed at vely low power levels. These first 
stage op amps employ IN34 diodes in their 
feedback paths to counteract this problem 

I 1  +5 

system 
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DDS 
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Amp 

+ Hc908 
Caughtercard 

6 
FWD 
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t-*( LCD I 
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zasurement system. 

with the bridge diodes. This action essen- 
tially moves the natural knee of the curves 
closer to zero, thus improving the accuracy 
of the readings FWD and REF readings 
ultimately presented to the A D  input on 
the microconholler. 

The second purpose for the op amps is 
to amplify. The DC signal levels coming 
from the bridge, and through the unity gain 
of the first compensation stage, are fairly 
low. In order to make the most use of the 8- 
hit AD, we need to amplify the detector 
voltage up to the 5V range of the AD.  
Further, the output ofthe op amp circuits is 
quite low which provides a better condi- 
tion when presenting signals to the 10k 
input impedance of the AD. (The output 
impedance of the diode detectors them- 
selves is approximately 100k ohm. If those 
signals were directly input to the AID, they 
would be greatly affected by the lower 
impedance of the AD.) 

Building the Bridge and Amp 
Recalling that we've already construct- 

ed the other major system components in 
previous issues-the HC908 Daughtercard 
microcontroller, LCD, and DDS-all we 
need to do is build up the breadboardlpro- 
totype SWR bridge and compensation 
am~lifier. Of course. later downstream 

FWD AID 
510K INPUT 

1 M 4  
12Kq 510K 100K < 

REV AID 

510K INPUT 

510K 
100 K 

- . 
I I I I 

Figure 4--Schematic of the SWR bridge and diode detectors. Figure %Schematic of the LMC6485 buffer amp. 

www.qrparci.org/ The QRP Quarterly July 2002 . 27 



Figure &Photo showing layout of the project during heavy-duty debug. 

we'll have a pc board developed for all of 
this, hut for now you'll he able to partici- 
pate in the evolution of the project by 
homebrewing the project along with us. 

No special cautions are necessary con- 
cerning the construction of either board. In 
the examples shown in Figure 6, 
Manhattan style construction was used to 
make the bridge board, and perfboard con- 
struction was used to create the amplifier 
board. 

Shown L-R are the DDS board, the 
SWR Bridge, the Buffer Amp with the 
HC908 Daughtercard plug-mounted above 
it, and the interconnect test base hoard 
which supplies the power, attaches the 
LCD and the In-Circuit Emulator (not 

shown but off the photo to the right.) 

Connecting the Modules 
Referring to Figure 7, you'll see the 

schematic of the whole system as it is con- 
nected together. I think you'll agree that 
this shows just how simple and straightfor- 
ward the hardware design can be for an 
antenna analyzer. The HC908 
Daughtercard is at the center of the pro- 
ject-physically in the schematic, and liter- 
ally in concept. The functionality packed 
into that 2" square board allows us to 
design a significantly capable instrument 
by only adding a few other components. 
Software Makes it all work! 

As usual, the software program we're 

HCSW 
Daughternard 

- . 
DDS 

ACE850 
(ceut9 5 T 

Figure 7 4 c h e m a t i c  of the entire Antenna Analyzer system. 

describing here, and its corresponding 
library of routines, are located on the 
Digital QRP wehsite. 

After power is applied and the initial- 
ization of VO devices and variables is 
done, the mainline of the program is exe- 
cuted. The mainline is a simple loop that 
performs the following actions over a pre- 
determined range of frequencies: 

Set DDS frequency 
Display frequency on LCD 
Read analog signals from bridgelamp 
Compute SWR 
Store SWR in list for post-processing 

When the scan is complete, the pro- 
gram analyzes the list of scan data to deter- 
mine antenna resonance (the frequency of 
the minimum data point) and the Q of the 
antenna system (how sharp the dip is). 

Setting the DDS Frequency 
The DDS frequency, phase and control 

hits are serially delivered to the device via 
three I10 lines coming from the HC908 
Daughtercard: data, clock and load. Per 
the details provided in the AD9850 data 
sheet, the HC908 delivers these 40 bits of 
programming information by repeatedly 
setting the data line to the desired value, 
and toggling the clock line in order to 
move the data hit into the DDS chip. After 
40 such bit clocks, the load line is toggled 
which instructs the DDS chip to put that 
40-bit programming word into effect. At 
that point, the output of he DDS changes 
and the new frequency is present on its 
output. 

Display Frequency on LCD 
The frequency is displayed to the LCD 

by placing the binary coded decimal 
(BCD) value of each digit into seven 
sequential locations LCD-dat+O through 
LCD_dat+6. These digits represent the 10 
MHz position through the 10 H z  position 
in the frequency display. The LCD driver 
routines take these BCD numbers and dis- 
play them to specific locations in the LCD 
memory, thus making them appear on the 
display itself. 

The numbers contained at these loca- 
tions represent the start of increment/ 
decrement functions (used in scanning), 
and in subsequent calculation of the DDS 
programming 40-hit word (used in setting 
the DDS frequency.) 
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Read Analog Signals 
The forward voltage FWD and reverse 

voltage REV are merely read as 0-5V ana- 
log voltages by the A/D converters built 
into port D of the HC908. These 8-bit con- 
verters quantize the analog signal to one of 
256 values, based on the analog signal pre- 
sented on the respective port D input pin. 
Thus a granularity of 19.531 mV is 
achieved. This level of precision is entire- 
ly adequate for determining even the low- 
end knee of the diode detectors primarily 
because of the compensation diode placed 
in the second op amp circuit for each sig- 
nal path. 

Compute the SWR 
Using measured values to calculate 

SWR means that instrument is self-cali- 
brating. This is a good thing in test equip- 
ment! The following simple equations are 
coded in the software, using the FWD and 
REV signals read by the AID: 

SWR = (l+p) I (I+) 

Store the SWR in list 
Each frequency sample's computed 

SWR is stored in a list in RAM memory for 
processing at the conclusion of the scan. 

Next Time... 
That's it for now. Enough information 

has been presented described here and on 
our companion web page to allow most 
homebrewers the opportunity to get a mdi- 
mentary frequency scan and SWR analysis 
loop together for their antenna system at 
the home QTH. You know where your 
antenna is resonant-that is, which fre- 
quencies is it tuned for-and you can 
check the operation of your evolving 
Digital Breadboard against that known 
condition. 

In the next installment (Oct 2002), 
we'll add a few more human interface 
components and corresponding software 
modules to complete the antenna analyzer 
application of our Digital Breadboard. 

This work will result in a real usable piece 
of test equipment for the shack. 

Then in the following issue (Jan 2003), 
we'll introduce a small DSP plug-in card 
that will allow us to perform audio modu- 
lation and demodulation functions ... lead- 
ing up to a stand alone portable PSK31 sta- 
tion! 

Indeed there is much more fun ahead. 
Please feedback on how you are enjoying 
the project and what uses you are planning 
for the Digital Breadboard and the HC908 
Daughtercard. Who knows, maybe we can 
collaborate on a project together and 
chronicle its development here in these 
pages! 

(NOTE: Be sure to often visit the 
online version of this column at the com- 
panion website: www.njqrp.org/digital- 
bomebrewing. We regularly place addi- 
tional project material, color photos, soft- 
ware listings and other project information 
there for homebrewing readers to use.) 

4 e  George. N2APB 
** 

New Product Announcement: The Elecraft K21100 lOOW HF Transceiver Kit 

E lecraft's K2 transceiver is now available in a 100-watt 
model. The K21100 is based on the K2, with the same fea- 

tures and same world-class receiver performance. It's the only 
transceiver available that has 
the portability and efficiency of 
a QRP transceiver, but-when 
you need it-packs a 100-watt 
punch. 

Created by Elecraft co- 
founders Wayne Burdick, 
N6KR, and Eric Swartz, 
WA6HHQ, the K21100 takes 
HE transceiver kit building to a 
new level. By using an integral 
heat sink as its top cover, the 
K21100 retains exactly the same 
form factor as the base K2. 

The K21100 includes a num- 
ber of features that distinguish it 
from other 100-watt transceivers: 

Silent, diode-switched transmitlreceive (no relays). 
Built-in remote control port with true RS-232 levels. 
Light weight and low receive-mode current drain for enhanced 
portability-the ideal rig for DXpeditions and field use. (Team 
Vertical has just completed CQWW CW using three K21100s 
as part of their multi-op at 6Y2A.) 
Instant switching between high and low power modes just by 

rotating the POWER control. (In low-power mode, the 100- 
watt stage is bypassed and turned off to minimize current 
drain.) . Dual power supply capability, 

with automatic switching to a 
low-current backup supply or 
battery for emergency opera- 
tion at the 15-watt level. 
All basic K2 features, includ- 
ing dual VFOs, multiple mem- 
ories, split T X M  operation, 
RITKIT, full break-in CW, 
memory keyer, narrow IF 
crystal filtering, excellent RX 
dynamic range, and IF- 
derived AGC. 

The K21100 shares a number 
of K2 options, including the 

KSB2 SSB adapter, KNB2 noise blanker, K160RX 160 m 
adapter with second receive antenna jack, KAF2 audio filter I 
real-time clock, and MH2 Heill Elecraft microphone. 

The K2 sells for $589, and the KPAIOO IOOW Integration Kit 
(internal), which completes the K2 as a K21100, sells for $349. 

The K21100 was introduced at the Dayton Hamvention May 
17th and is now available from Elecraft. 

For more information or to order, visit www.elecraft.com or 
contact sales@elecraft.com. me 

www.qrparci.org/ The QRP Quarterly July  2002 . 29 



Id Muns- 

QFU i : QFU 
ream Vertical I 

N ow . what a blast! Opomting QKI' 
from 6Y dunne the COWW CW - . 

Contest may be the highlight of my 40- 
year Ham experience so far. Imagine 
breaking 10 records on a weekend where 
the A-index was 95 and the K was 7! 
IUKW, N6BT, N6XG, KE7X and W0YK 
operated 6 single-op QRP entries (K2KW 
did two!) to surpass all 6 North American 
QRP SO single-band records as well as 4 
of the 6 world records. 

One month earlier, I'd never operated 
QRP and had no desire to torture myself in 
that manner. Then, a few weeks before 
CQWW CW, I was on the phone with Tom, 
N6BT, about some Force 12 antennas he 
was designing for my rather windy ridge 
top location in the Santa Cruz Mountains. 
He asked if I would like to join "Team 
Vertical" for the upcoming CQWW with 
their QRP caper. The 160 single-op posi- 
tion was open and 80 might open up 
depending on how Bill's, K6KM, health 
shaped up in the next few days. Bill had 
just returned from South America and was 
fighting something picked up from that 
trip. I was instantly skeptical about a QRP 
operation, then quickly became a believer 
because neither Tom nor team leader 
K2KW would go to this effort without 
there being a big opportunity ... or, just a 
heck of a lot of fun. Either way, I knew I'd 
enjoy myself. Little did I know how much 
I'd enjoy myself. 

My first (dumb) move was to exhibit a 
bit too much excitement to my partner 
Mary ... and, communicate in a typical male 
fashion, totally ignoring all my "Mars- 
Venus" training. It went something like 
this. 

Ed-Team Vertical's invited me to 
Jamaica for CQWW. 
Mary-Neat. When is it? 
Ed-The weekend following Thanksgiv- 
ing. It's really cool-we're going to oper- 
ate QRP with the big Team Vertical anten- 
na farm. We could break some North 
American and World records. 
Mary-Neat. When do you leave? 
Ed-Huh? Oh, the Monday before 
Thanksgiving. 
Mary-The Monday BEFORE Thanks- 
giving? 

Contest DXpedition antennas DO UOT sp 

Ed-Uh ...y eah, why? 
Mary-Well, I guess you won't be spend- 
ing Thanksgiving with me, and at this late 
date I'll have little chance to make other 
plans. How could you do this on 
Thanksgiving? 
Ed-That's when CQWW CW is ... every 
year. "Thanksgiving" is just a time marker 
pegging the annual occurrence of this 
important event. When I think of CQWW 
CW, I locate it in time relative to 
"Thanksgiving," but I don't actually think 
of the social aspects of "Thanksgiving" 
itself. ..turkey, family, etc. I really hadn't 
thought of that angle until you brought it 
up just now. 
Mary-How could you do this? 
Ed-Do what? 
Mary-How could you leave me on 
Thanksgiving and not even discuss it. 
Ed-We ARE discussing it. Yon can go if 
you want. If you don't want me to go, then 
I'll tell Kenny and Tom that I can't make it. 
M a r y 4 f  course you're going to go. I 
want you to go. It's just that its 
Thanksgiving and I wasn't included in the 
decision. 
Ed-Decision? I'm asking you ... we're 
"discussing" it. 
Mary-Well, it sure doesn't feel like it to 
me. But, don't misunderstand. I really do 
want you to go. I'm just hurt that I wasn't 
more a part of the decision. 
Ed-[Totally confused] Let me get this 
again. You're hurt that I'm leaving you 

oil the view of a tropical beach! 

over Thanksgiving. Yet, you want me to go 
and are fully supportive? 
Mary-Sure. This isn't about your going 
or not. It's about how you aren't including 
me in the decision. 
Ed-I don't get it, hut I really do want to 
go, and you do seem to be saying that you 
want me to go but I have a feeling that 
you're not happy about something. (Etc., 
etc. for the next 2 weeks.) 

Later, down in Jamaica, I'm lamenting 
to Walt, N6XG, about this pre-flight 
domestic discussion and he tells me it was 
a snap for him. How so, I ask. Simple, he 
says, "I told my wife about the trip, hut that 
since it would he over Thanksgiving, of 
course I wouldn't he going." She immedi- 
ately says, "Oh no, you must go. It gives 
me the opportunity to go out to New York 
and visit our daughter. What a great coin- 
cidence." This sounded somewhat like my 
spousal conversation except his partner 
seemed happy. Then it hit me. Mars vs. 
Venus. We're focused on the facts; they're 
focused on the interaction. And, Walt, the 
old pro, deftly remembered his Mars- 
Venus education. 

OK, back to CQWW. I am off to a 
shaky start, but with only two weeks left, I 
need to prepare. Plane tickets ... no problem 
Mon ... 5 minutes on the Internet and I'm all 
hooked. Radio? Ah, I have a TS-50 I took 
to Damascus for the YK0A operation back 
in '94 so I proudly announce to Kenny that 
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The QTH was comfortable and modern. 

I'm all set in the rig department. ''Nope," 
he says, "not allowed." "What?" I exclaim. 
"Unacceptable receiver characteristics ... 
won't handle the pileups." "OK, what IS 
acceptable?" I ask. So, he explains the var- 
ious radios that are fine, such as one of my 
TS950s, but the rest of the crew is taking 
Elecraft K2s. Not ever having experience 
with a K2, he is taking his JRC, also part- 
ly because he wants to work 6 meters. Tom 
is also taking his TS850 ... "just in case the 
K2s don't work out." So far as we know, 
no K2s have been tested in big multi-sta- 
tion expedition with potentially huge pile- 
ups. But, theoretically, the K2 should per- 
form great. 

Well, this was music to my ears. I love 
building stuff and it had been over 30 years 
since I huilt my last Heathkit or anything 
homebrew of any significance. So, this 
offered a great excuse to build a K2 which 
I had been coveting ever since Eric, 
WA6HHQ, of Elecraft had given a presen- 
tation at an NCCC meeting last year. At the 
time, my only concern was.. . "What in the 
world would I DO with a QRP rig once I 
enjoyed the conshuction phase?" Elecraft 
is located just down the hill from me in 
Aptos, so I arranged to pick up my kit, 
along with all the various accessory kits, 
the next day. 

With everything else going on in my 
life, including SS participation for the 
club, I didn't get started on the K2 until a 
week before departure ... not a lot of margin 
for issues. Well, other than an un-pro- 
grammed IOC chip (which controls all the 
relays and other internal K2 devices), the 
kit went together flawlessly. The basic kit 
took me 36 hours, and I got the audio filter 
and computer interface modules completed 
as well. That was all I really needed. Just 

as I had ordered the K2, we had learned 
that K6KM wouldn't be able to make the 
trip, so I was moved into the 80-meter 
position. Thus, I didn't need the 160-meter 
module and since we weren't operating 
SSB, I didn't need that one either. 
However, I just barely finished the rig 
before leaving and had no opportunity to 
operate it ... not a way to "prepare" for the 
trip. 

I met up with the other 4 guys at LAX 
where our non-stop Air Jamaica flight 
originated. While 1 knew most of the guys, 
this was the first time I had met Fred, 
KE7X. Fred is a really cool EE professor at 
Bozeman University in Montana, and has 
been going on expeditions with Kenny for 
10 years. Our flight was a red-eye arriving 
at 6:30 a.m. Tuesday morning before the 
contest. Two drivers filled their cars with 
our gear and antennas (with barely enough 
room for ourselves) and we headed for the 
villa, 35 miles away on the North coast of 
Jamaica, just West of Discovery Bay. The 
groundskeeper and 3 household staff greet- 
ed us with a pristine tropical abode. Within 
minutes of arriving, we pushed the furni- 
ture out of the way, set up two large oper- 
ating tables and soon the living room was 
a nerd's paradise. Power cables were run 
from the breaker box and duct-taped to the 
floor. Kenny unpacked his JRC and Acom 
1000 Amplifier on 6 meters in 5 minutes! 
The 2-element Sigma-6 vertical array was 
erected on the coral with waves lapping at 
their bases, and then the 150' of LMR-400 
I brought down was connected. Kenny had 
6 meters on the air roughly 30 minutes 
after arrival and worked the US and 
European openings as they appeared the 
rest of the day, interspersed with serious 
antenna construction. 

The QRP Quar ter ly  

Ultimately, we huilt 23 vertical ele- 
ments, configured into 4 basic antenna 
types: 

1. SVDA (Switchable Vertical Dipole 
Array)-full-size center-fed vertical 
dipoles in a 2-element set of driver and 
parasitic reflector. The reflector is switch- 
able to a director, but we didn't use that 
feature. All directivity was northward to 
our main running directions: Northwest 
(US) to Northeast (Europe). On 10m and 
15m, 2 of these pairs were phased to create 
a Celement array on Europe. 

2. Sigma Vertical-shortened center- 
fed vertical dipoles with "T-bar" capacity 
end-loading. Also, configured in 2-element 
parasitic driverlreflector pairs for 6 and 40. 

3. 114-wave vertical-bottom loaded 
with a coil, two elevated tuned radials. 

4. Inverted-L-compliments of a local 
50' tree, two elevated tuned radials. 

Here's the hand-by-hand antenna com- 
plement: 

6m: 2-element Sigma manually "rotated" 
by moving the reflector to favor US or 
Europe depending on openings. 
10m: 2-element SVDA on USIJA, 4-ele- 
ment on Europe. 
15m: same as 10. 
20m: 2-element SVDA pointed at 20 
degrees. 
40m: 2-element Sigma on US and a sec- 
ond array on Europe. 
80m: 2-element base-loaded 35' tall verti- 
cal array pointed at 20 degrees. 
160111: 50' tall wire inverted-L 

By Tuesday evening, all elements were 
constructed and 10/15120 were opera- 
tional. Wednesday, the 40s and 80s were 



KZK\V with an amp and mic--operating before the contest! That's more like it-the QRP setup with the new K2. 

erected and tuned. Never operating from 
the Caribbean before, I wanted to get as 
much airtime as possible on the band 
before the contest, so I operated 80 through 
the night Wednesday, from about 5 p.m. 
until 7 a.m. the next morning. For the first 
half of Wednesday night, the band sounded 
like 20 meters-no noise, and lots of loud 
Europeans. Then, the band noise rose up 
and stayed that way for the rest of our stay. 
Kenny and Tom say it's unusual to have 
such band noise at this location based on 
previous experience-usually the low 
bands are as quiet as a mouse. Thursday 
we constructed the 160-meter inverted-L 
and it played wonderfully Thursday night. 
The plan was for me to do both 80 and 160 
as single-band efforts ... that is, until Tom 
came down with a severe case of the flu. 
On Friday, he began to get better close to 
contest time, but was worried that he 
wouldn't have the stamina to battle his 40- 
meter assignment all night. So, we decided 
that I would do 40, Tom would do 80 as 
best he could, and Kenny would put in a 
few hours on 160 after 10 died. 

I had to quickly adjust my mind from 
80 meters to 40 meters as we reconfigured 
stations just a few hours before the contest 
by moving coax lines, coax switches, and 
building new CT Bin files. On 40 prior to 
the contest, I could clearly and loudly hear 
all over Europe, but no one would come 
back to my calls. I was enlightened that in 
6Y, you can hear Europe on 40 and 80 a 
couple hours before being able to work 
anything there, even with a kilowatt. 
Eventually, my QRP signal was heard, and 
I began running stations. I couldn't 
believe how well 5 watts was playing. My 
excitement and anticipation for the contest 
was quickly squelched when the contest 
bell went off. I couldn't find a running 
spot anywhere in the lower 80 kHz of 40 
meters! In the first 8 minutes, while 
everyone else was wildly running, I man- 
aged only one W8 in the log. 
Experimentally, I discovered two things. 
First, I had to add " C Q  to my CQ mes- 
sage ... the 6Y4A call (sans kilowatt) was- 
n't enough in the initial bedlam. Second, I 
had to "Search and CQbecause holding a 

frequency longer than a few minutes 
proved futile and pouncing just as much 
so. While trying to run, I squeezed 
between two loud stations and was con- 
stantly moving my TX VFO 50-100 Hz 
back and forth to optimize my running fie- 
quency. Eventually, the band settled down 
and I settled into my techniques that began 
the run. Then, I had the opposite prob- 
lem ... the pileups are HUGE. Kenny and 
Tom warned me about them, but you have 
to hear them to believe it. Fortunately, the 
K2 RX handled them quite well. For those 
of you who heard Eric's RX presentation 
at the November meeting, everything he 
said proved out. The RX really handled 
the signal overload. My problem then 
became my own personal ability to pull 
out the calls from the bedlam. The next 14 
hours were incredible. What a high to be 
running Europe, USA, JA and the Pacific 
around 1000~.  This was what all the 
preparation was for and I thoroughly 
enjoyed it. 

However, my excitement kept me from 
sleeping enough during the day, and 

Why are these hams smiling? Because they're having fun at a And now, a message from one of our sponsors-and fellow op, 
contest DXpedition, and because QRP is really working well! N6BT (right) of Force 12. 
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Ba_ld Call Used Operator DSOs (duped) Z C ClalmedSeore NAReeord Worldl Record # Of t?Qs [2_

0 _Y/A K2K"A 2_57g 31 99 _a"__m 242.686 431 060 5523
5 6Y9A KETX 2.tO0 28 _'4 637.670 186A02 364°344 4.8/9

2o 6Y2A N(_XG t.209 2"*} 64 238.728 208 392 230 528 3.706
40 6Y4A WOYK 1.3av 22 72 298 68 90 240 117.262 5.632
g0 6YgA NbBT 588 14 55 86,763 ¢"389 105.595 o's'3
/60 6YOA K2KW /62 b /7 7.5(37 2232 28.670 98

[1] Noie lhat none of the t3revious World Records came tram NA. so if our claimed scorns hold and are not surpassed), we will have
brought 4 World Records to %e region.
[2j Does not include multiple CQ's li'om the CT _'Repea*" fimction only the initial CO bLtton push! Looks like W?)YK holds the
CO racnrd!

Final results iclaimed} of the 6g muRJ-SO operationo listed by ba_d.

Saturday nigh_ was _ bit more difficult, it coum W _ 4X called me. but didn't con- pletely new perspective on "()RP."
was also a series of upa and downs A JA firm my report, so t had to ,cra_er blm ['ransirutter nower is ms* one element of
called in at 0700Z uneharacteristieah'y from the Io_ Fhere were ma_y malts like the total system, and not nearly as m_po>

early and actually prior m h*s sunset, so I tb_s that slipped {hrougn my fingemps I mm as other elements like loca*mn ann

thought l was in fbr a very hot hand mm f_e| that my mults 122 zones and 72 coun- antetmas that are matched lbr that Ioeanon.
mghL Then, just as quickly, the band died: mes l were.' lower than they could nave This is not about verticals being be_er tban
even the US stations were hard to hear and beet1 Looking at other 40 meter results Yag_s. l/s about vemeals exploiting a salt-

got watery and llatter> like a polar :_ath today_ convinced me of this. l also l?ll i water location in a wa3 no Yagis could
daring a disturbance, qomewhat later the could have gonen more out of the pileups, ever do. Even {be 23 vertical e/creams oi
ban_ oeaked again and I started running so more practice in that departmem ;_ our oeeant?ont didn't look lhat imnress_ve
iAs I'along w_th the US and some Western p[armed this comi_:g yea_ However. 23 compared to bow they perfurmed.

Europeans). But. suddenly, "'poor2' no hours into tbe comest ,with solm indexes Moreover. the analys_s sup'0orts me opera>
pileup again of A=95, and a K=7 _, I surpassed the a_l_ [rig expermnce.

The net result ,seas tha_ ray OSO total meter ORP world record[ Yes. indeed_ '_ORP is!'

dropped way below my anHmpated rate All ana a_t. I was _eammg a whole neu
and overall goal It was a constant battle m Mud o_ ooerat_on ...QRP with a typicalI3 Thanks again to Force 12 _or the Ioa_

hold a CO li'equeney. R_ght in the middle h_gh antenna gml_ and a great location for of the antennas, and to ElecraR fbr techni_
of my CO some European and an oeca- running the USA EU. and .IA. As Kermy ca/support. _®
sional W would ms_ start COing on my explained at lhe earher. 5 watts is "only _'4
17equency. [ had previously determined S_unds down from full legm power. And. if _ Editor's" note." This art;cln wa<_

thin fighting _toat was futile, bul by now I your antennas/Ioeatmn are opmmzed, as orieinalA _ uHi_hed in the Northern
was feeling more confident so I pushed ours were. fbr a $9+_ s_gnal advantage Call ornia K?mtes't (lab December 200]

2 t! r_ ,back and guess what? / was able m chase over the tyDcal exnedition YagL then m ne_ sgette_ The Jug, and ;s re, 9_*e_lished
stations off my run trequeec2, Not all /be daa...it is very rnucb pOSSlDICgo "'rock'a n_¢re wilPt 1F_e.cxprg'_x perm_ss'ton (±_ _e_
time but more than l would have thoagh_ roll" wltb QRP. "Fhls [my 3_lb K2. mat is _onmm _d Muns WOYK and _ne as_;s'-

" )[poss*ble. Then VOgX _tarts CQing mosu? aw inside anyway, was command- _ance d_ Mary ¢ _er... ?vAbE. Ou; thanks
• Cbeneatt- my CQs. H obwousl3 couldn't ing the world. What a thrill indeed. _ohothEdandMarylors_;arm_thes_or_

near me. and I missed a neu zone and The net resm_ is that i have a corn- of this DXpedition.

ANNOUNCEMENT. GOBPS Elected Vice President of QRP ARCI

The QRP ARC} Board of Directors _sNeased to announce that Dick Pascue is the new Vice President of the club Dick is well-
known to nearl_ all members as an active ORP operator. G-ORP Club stalwart and member of the QRPARC1 Board of D_reemrs.
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est To pics a: 

Designed for Test Homebrewing columns will present a vari- 
ety of enhancements, both in the realm of 

S yntonicity, Synchronicity and Synergy test equipment and other QRP homebrew 
are the theme of the "Designed For goodies for the Digital Breadboard. 

Test" portion of the column this time Modules under consideration include: 
around. 

Syntonicity these days has an abstruse . Digital Multimeter module 
meaning that deals with the philosophy of .Audio generator 
learning. However, it used to be used to Precision RF voltmeter 
indicate proper alignment of various hm- . Precision RF wattmeter 
ing components in a radio set to make it . Precision-controlled DC source 
operate properly. Synchronicity has to do 
with activities that operate in time syn- While these functions obviously 
chronization, and synergy means that the already exist elsewhere, they take on a new 
whole is greater than the sum of its parts. dimension when used under computer con- 

In this context, N2APB and I have trol. When integrated together to generate 
begun coordinating our bomebrew pro- and detect signals cooperatively, they can 
jects, and the results will appear in future be used for an automated test system capa- 
installments of the Digital Homebrewing ble of precision measurements that would 
column by George Heron and Test Topics be very difficult or tedious when done 
And More. manually. And what's more, the Digital 

By being collahoratively attuned to Breadboard can feed data to, and be con- 
each others efforts (syntonicity), and trolled by, a personal computer whose 
meshing them synchronously, the synergy computational horsepower, expanded dis- 
results in projects that benefit from both play capabilities, and large data storage 
our best efforts. In short, two heads are bet- ability offer possibilities for very powerful 
ter than one! I am a generalist and analog testing. 
specialist with a smattering of digital and The first such module for the Digital 
software knowledge, while George is a real Breadboard is a DDS signal generator cov- 
software "head" as well as a master of ering the HF region. In fact, the previous 
packaging and construction. We comple- Digital QRP Homebrewing presented this 
ment each other pretty well. design. Combining a tuning range of the 

If you are not familiar with Digital entire HF spectrum, sub-Hertz resolution, 
QRP Homebrewing because it's "that com- and good spurious-free output, it is a handy 
puter stuff," please take another look. test instrument for any ham shack. 
What the column presents is an evolving One of the simplest is to use it in con- 
digital breadboard. It uses a basic proces- junction with an oscilloscope to form a 
sor element based on a microcontroller whole new instrument-a rudimentary net- 
complete with a simple keyboard and liq- work analyzer. The analyzer measure peak 
uid crystal display for operator interaction. response frequencies, cutoff frequencies of 
This is the brains and the heart of his on- high-pass, lowpass or bandpass filters, or 
going project. even amplifiers in your QRP receiver. A 

So much for the basics, but what else stepped voltage output from microcon- 
can it do? Well the answer to that is being troller (in sync with the frequency sweep of 
described in each succeeding installment the DDS) can sweep the scope's x-axis 
of the column. The idea is to start simple (horizontal) while the scope's y-axis (verti- 
and to build out from there. George's sys- cal) axis displays amplitude response of the 
tem is modular and well-adapted to expan- measured circuit. And several variations on 
sion in the form of plug-in circuit cards, this them make it even more useful: 
and each card will add another function to 
the Digital Breadboard. Connect low impedance circuit directly 

Those other plug-in functional boards to 'scope vertical input 
are where TTAM comes into the picture. Use a high-z probe from TTAM #I1 
Succeeding TTAM and Digital QRP across higb-impedance circuits 
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Use simple diode detector to rectify RF 
and produce DC output 

In addition, a simpler application is to 
use the built-in frequency sweep capabili- 
ties to show the resonance of tuned cir- 
cuits. Some applications include: 

Series resonant tuned circuits and Q 
Parallel resonant tuned circuits and Q 
Quartz crystal resonant frequencies (as 
described in Hayward and Demaw crys- 
tal filter design articles in QST and repro- 
duced in the ARRL publication QRP 
Power). 

In fact Digital QRP Homebrewing in 
this issue of the QRP Quarterly describes 
one way of measuring resonance and Q of 
parallel tuned circuits. 

The Digital BreadboardDDS combina- 
tion can also be used in conjunction with a 
simple resistive bridge for SWR measure- 
ments. An earlier instrument of this sort, 
the Rainbow Analyzer, was described by 
NZAPB and N2CX at FDIM 1998. It used 
a microprocessor controller to automatical- 
ly do antenna SWR measurements. 
However it used a wide-range voltage con- 
trolled oscillator as the RF source and suf- 
fered some frequency resolution and sta- 
bility shortcomings. 

The DDS overcomes those limitations. 
It is a wide-range, very stable, and ulti- 
mately controllable RF source gives which 
much better control and precision in mea- 
surements. This means that the resulting 
analyzer has improved performance 
including LF antenna measurements for 
non-ham band uses such as the 73,136 and 
160-190 kHz bands. In addition, since it 
has improved frequency resolution and sta- 
bility, it is well as suited for adjustment of 
high-Q antennas such as the so-called 
magnetic loops. The latter are difficult to 
measure with more common instruments 
due to their limited adjustabilty and stabil- 
ity. This new and improved Antenna 
Analyzer is the topic of a presentation at 
FDIM 2002. 

In fact this column is somewhat shorter 
than usual since working on the Analyzer 
and preparing for FDIM have consumed 
time normally devoted to TTAM. 



Coming To Terms 
A common term used with test equip- 

ment is compensation. While it has a vari- 
ety of meanings (depending on the exact 
context), it generally means using compo- 
nents or circuits to lessen an undesirable 
characteristic of another component or cir- 
cuit in order to improve performance. 

I like to think of two types of compen- 
sation. The first is what I call open-loop 
compensation, and not surprisingly, the 
second involves feedback to give closed- 
loop improvement. 

One example of the first kind is the 
frequency compensation used in oscillo- 
scope probes as described in TTAM 11 
last time around. An oscilloscope has a 
high input impedance shunted by a capac- 
itance. This gives it an inherent low pass 
response which limits its high frequency 
response. Increasing input impedance by 
merely putting a large resistor in series 
worsens the response. However, shunting 
the series resistor with a small capacitor 
adds a high-pass response that can he 
made to exactly cancel the 'scopes low 
pass action. The price paid for thus 
increasing impedance is that the voltage 
sensitivity is reduced, but this is often an 
acceptable compromise. 

Integrated circuits use a form of inher- 
ent compensation. While resistors, diodes 
and transistors within ICs have relatively 
poor tolerance characteristics, since they 
are fabricated simultaneously on a com- 
mon piece of semiconductor material, they 
are closely matched to each other. So IC 
design takes advantage of the close match 
by balancing the components against each 
other so that performance does not rely on 
their absolute values, hut the match 
between them. And the same effect offers 
temperature compensation as well since 
the component variations remain matched 
with temperature changes. Being on the 
same substrate, the components remain at 
basically the same temperature. 

Yet another form of open loop com- 
pensation is familiar to homehrewers who 
build their own VFOs. Frequency stability 
can he achieved by counterbalancing the 
temperature drift of inductors with suit- 
ably chosen compensating capacitors 
whose temperature coefficient changes 
their capacitance in exactly the opposite 
direction. 

The final form of open-loop compensa- 
tion is temperature compensation of crystal 

oscillators. Several methods are employed. 
The oldest and simplest is to house the 
crystal oscillator in a small temperature 
controlled oven. Small enough to fit on a 
pc board, these ovens use temperature sen- 
sors and heaters to maintain the oscillator 
at a constant temperature greater than the 
highest anticipated ambient value. Thus 
once they reach their final setting, the 
oscillators do not drift due to temperature 
variation of their surroundings. 

A more sophisticated crystal oscillator, 
the Temperature Controlled Xtal Oscillator 
(or TCXO) uses intemal temperature mea- 
surement components to sense the ambient 
temperature and slightly retune the crystal 
to maintain a relatively constant frequency. 
This is basically the same idea as using 
temperature compensating capacitors to 
stabilize a VFO, though it is somewhat 
more complicated. While not as stable as 
ovenized oscillators, TCXOs are much 
smaller and cheaper, and consume far less 
power. 

A handicap of each of the above open- 
loop schemes is that they do their compen- 
sation based on an estimate of drift made 
during initial design. If the component val- 
ues change in unexpected ways there is no 
way for open-loop compensation to 
remove those effects. 

On the other hand, closed-loop com- 
pensation measures the basic parameter of 
a circuit that is most important and contin- 
uously readjusts the correction to correct 
any drift or variation that happens whether 
expected or not. Modem high quality elec- 
tronic equipment makes extensive use of 
closed loop feedback for compensation. 

Receivers have historically used sever- 
al forms of feedback compensation. Before 
the advent of Phase Locked Loop (PLL) 
tuning, most FM receivers used Automatic 
Frequency Control (AFC). AFC keeps a 
receiver tuned to its input signal by detect- 
ing any drift in tuning and readjusting the 
receiver's local oscillator to counteract the 
drift. 

AM or SSB transmitters maintain their 
linearity and constant output power using 
Automatic Level control (ALC). ALC 
works by monitoring a transmitter's output 
power and adjusting amplifier stage gain to 
eliminate any power variation. 

High-priced test equipment does auto- 
calibration by periodically performing 
intemal performance testing and autornati- 
cally readjusting itself to compensate for 

any performance changes detected. 
In a sense, the NJQRP Antenna 

Analyzer described at FDIM 2002 does 
this by design. In measuring SWR and 
impedance, a microcontroller monitors the 
drive level of an intemal signal generator 
and performs its measurement calculations 
based on the drive level. Most simple ham- 
quality test equipment calibrates its drive 
level in the factory and relies on simple 
feedback to attempt to maintain constant 
levels. By not constantly measuring drive 
levels, they do not compensate for long 
term drift that inevitably takes place. As 
the saying goesd r i f i  happens ... 

The final form of closed loop compen- 
sation is the familiar Phase-Locked Loop. 
The PLL uses a feedback loop to compare 
the phase of a sample of an oscillator's 
output signal to the phase of a stable refer- 
ence oscillator. Any drift in output phase 
(and phase change with time is frequency) 
is automatically removed by retuning the 
oscillator. 

Stimulus and Response 
An attendee from the recent NJQRP 

Atfanticon queried me about a project that 
Jim Kortge, KSIQY, discussed during the 
presentation. Jim's project is a Precision 
Variable Crystal Oscillator or PVXO. The 
question was, just what would I use it for? 

The simple answer is that the PVXO is 
intended for use in measuring quartz crys- 
tal characteristics. And why measure 
quartz crystals? Well that has a very good 
answer. Wes Hayward, W'IZOI, has writ- 
ten several excellent articles on hnmehrew 
quartz crystal filters that describe these 
measurements (see References at the end 
of the column.) One of the necessary items 
needed to run the needed tests is a very sta- 
ble signal generator that can he tuned accu- 
rately down to one Hertz or less. 

This can be done with an ordinary sig- 
nal generator or VFO, hut getting that kind 
of resolution and stability is lots of work. 
Jim reasoned that since crystals are inher- 
ently stable, and since you need a hunch of 
them to match for filters anyway, you 
might as use one of them in a test oscilla- 
tor. And, in his usual very painstaking 
manner, Jim designed a superb piece of 
test gear will suited to the task. Jim's pro- 
totype unit has been put to good use in 
matching crystals for filters in his very 
popular 2N2-40 rig. While no kit is cur- 
rently sold for the 2N2-40, there has been 
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lots of demand from homebrewers for fil- 
ters, so Jim matched up a bunch and made 
them available as an aid to those rolling 
their own rig. 

Now I have other uses for this device 
as well. One of my on-going homebrewing 
projects is a never-ending series of vari- 
able crystal oscillators (VXOs), and guess 
what-you need to do the same sort of 
measurements for them as you do for fil- 
ters! So when I saw the PVXO I just had to 
have one. 

That's just a teaser. Future TTAM 
columns and articles in the QRP 
Homebrewer will present lots of material 
on how to use this new piece of test gear. 
Meanwhile, you can read more about it in 
the 2002 Atlanticon Proceedings. See 
http://www.njqrp.org/atlanticon/proceed- 
ings.htm1 to order one, or you can purchase 
a PXVO kit from NJQRP. 
(http:Nwww.njqrp.org/pvxo/index.hhnl) 

That's about if for now. Please be sure 
to send in questions on test issues, test 

equipment, or circuits. You can send them 
to me by snail mail or e-mail, or look me 
up at one of the NJQRP meetings or one of 
the QRP symposia. 

Ref I-Wes Hayward, W7ZO1, "A 
Unified Approach To The Design Of 
Crystal Ladder Filters," QST, May 1982. 
Ref 2-Wes Hayward, W7ZO1, 
"Designing and Building Simple Crystal 
Filters," QST, Jul 1987. 

0. 

tmmer at last! 
Even here in the Pacific North "wet" 

e sun's rays are peeking through the 
~uds.  Field Day is just a few weeks away 
d rigs built over the winter have yet to go 

to the field. 
Speaking of the field, what better 

opportunity to expose some QRO Ops to 
the fun of QRP than inviting them to join a 
QRP Field Day and see for themselves? 
And don't forget spouses, especially on a 
SSB station. Something about YLs on a 
radio always equals increased contacts. 

Boy Scouts still have radio, electronics, 
and Morse code merit badges. Another 
source for new blood in a club, and the 
Scouts do know how to camp. 

"lubs 
The North Georgia QRP Club and 

ying Pigs QRP International sponsored 
: "buildathon" at this year's Dayton Four 
Days In May (FDIM) QRP Seminar. 
Thirty-eight hams built the NoGaQRP 
Club version of a Stockton meter, designed 
to fit into an Altoid tin. If you haven't built 
one of these little kits they are the perfect 

CQC's Field Day 2001 score was third 
overall in the nation. 

The Houston QRP Club presented 
four QRP seminars during the June Ham- 
Com in Arlington, Texas and are preparing 
a Field Day effort. 

Welcome to the Indiana QRP Club 
who is working on their website. Drop by 
their Guest Book and sign in: www.accent- 
tech.comlqrp/. 

A club website I always enjoy visiting 
is the Aushalian QRP Club. The club has a 
Yahoo mailing list and some great infor- 
mation for newcomers to QRP. Their web- 
site is: http:l/www.alphalink.com.au/ 
-parkerp/qrp.htm. 

The Little Thunder QRP Club in 
Thunder Bay, ON now bas a club call sign: 
VE3LTQ. 

Congratulations 
And while not a club item, I'd like to 

offer QRP Quarteriy's congratulations to 
the youngest ham to be licensed this win- 
ter, six-year-old Jessica Dowding, 
KD7PI0, of Bountiful, Utah. A great effort 
for this QRP-sized Technician. 

Mailing Lists 
The Internet has become an indispens- 

able source of information, especially for 
Ham Radio information and archives. 
Several groups have moved to the Yahoo 
Groups/Clubs area. One such group of 
interest is the hfpack, the HF Portable 
Group with some innovative ideas on 
backpack and portable setups. I recom- 
mend setting your membership profile to 
"No email." Don't send me email, I'll read 
the messages at the Web site, as it is an 
active group and tends to fill up a mailbox. 

Another active list is the QRP-Canada 
Reflector, "the small list with the big 
heart." 

Get Your Club Noticed 
If you would be interested in having 

your club profiled in this column, drop me 
a line at kl7ixi@attbi.com, or via snail mail 
at 2162 NE Kevos Pond Dr., Poulsbo, WA 
98370. Send along some pictures or other 
artifacts of your activities to share with 
your fellow QRPers. 

--de Mike, KL7IXI/7 
0. 

accessory for a ZM-2 tuner if you prefer to 
see waving meter needles instead of a 
LED. (FDIM is co\,ered in more detail in 
other pages of this itsue.) 

The Long Island QRP Club partici- 
pated in the Ham Radio University 2002 
for Long Island, with a set-up of QRP rigs 
and portable antennas. Norm Wesler, 
KZYEW, gave a seminar on Low Power 
Communications Fun. 

The Colorado ORP Club \\.ill he man- 
'ng two Field Day QRP stations, one W31RZ's original NoCaMratt prototype, inside and outside. Photos courtesy of the 
ban, another in the Colorado foothills. North Georgia QRPClub. 
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Ian Keyser 

T he following article was submitted by 
Ian Keyser, G3R00, and was original- 

Iv nrinted in the  G O R P  mnhliratinn Snrat . , r. . . . .- - ... ... - - - - - -. . - - .. - .., r. -. 
(issue 110). 

Licensed since 1962, Ian is married to 
Margaret, M0RO0, and they have two 
grown children. In 1979, he founded 
Kanga Products (then known as Kanga 
Electronics), and when taken ill in 1984- 
85, he took on G0BPS as a partner. Up 
until the early 90s, he wrote extensively for 
various magazines, including SWM, Rad 
Comm and SPRAT. In 1992, he sold his 
interests in Kanga Products so he could 
spend more time in amateur radio and his 
second love, gliding. 

The article covers the design of a PEP 
module for upgrading VSWR bridges or 
power meters, or to be included in a new 
homebrew meter. The folks in the G-QRP 
liked it so much they requested he supply 
it as a kit. It is available directly from Ian, 
or through Bill Kelsey at Kanga, U.S.A. 
via their web site at www.bright.net/ 
-kangakanga/. 

CW-PEP Power Meter Conversion 
Those who have email and subscribe to 

the G-QRP list will know that since Sprat 
109, there has been some ongoing corre- 
spondence regarding PEP and CW power 
measurements. 

Read 

While CW power is relatively easy to 
measure, single sideband (SSB) has a 
'mean' output power of between 10 and 20 
percent of the peak output (providing the 
amplifiers are not being overdriven), and it 
is a little more difficult to measure accu- 
rately. Our output powers for various 
modes, as far as our license is concerned, 
was calculated for SSB as being the same 
total output power of a fully modulated 
150 watt AM transmitter. 

Back in the 70s when QRP SSB was 
rare in the G-QRP club and I was SSB 
manager, long frank discussions were held 
on this subject and finally the levels were 
set at 10 watts PEP and 5 watts CW. 

Measurement of your PEP is not diffi- 
cult and never has been! All we require is 
our power meter to display the peak volt- 
age from its detector. Of course during 
SSB measurement the meter does not have 
time to display this reading and so will 
indicate a much lower level. 

All that is required is a simple 'sample 
and hold' circuit with a time constant of 
one second or so enabling the moving coil 
meter to indicate the reading. The meter, 
then calibrated under CW conditions, will 
indicate the peak readings during SSB 
conditions. 

Other requirements for the circuit are 
that it will have an overall gain of one, 

enabling it to be 'retrofitted' to most power 
meters, and a single supply line. My circuit 
has been tested with the Stockton power 
meter and works superbly. 

In my station I have a switch on both 
forward and reverse meters and usually run 
with the forward power on PEP and 
reverse on CW. This enables me to read 
CW output power while sending CW 
(meter remains reasonably steady) and I 
am unable to retune the ASMU (Aerial 
System Matching Unit) without switching 
hack to CW on the reflected power meter. 
The 'hang' when switched to PEP makes 
tuning very difficult! 

A single LM324 quad op amp is used. 
Two amps used on the forward PEP meter 
and the other two spare op-amps in the 
package are used as drivers in the CW 
mode. The reason for this is that if we were 
to use a switch to select PEP from the mod- 
ule, and then CW direct from the detector, 
a difference in readings will be obtained. 
This is due to the meter loading the detec- 
tor in the CW mode as the op-amp input 
impedance being very high causes negligi- 
ble loading. This will require the meter to 
be recalibrated for full scale deflection. 
This can easily be done using a transmitter 
with known output. 

I have included on the PCB range resis- 
tors and presets in series to enable easy cal- 
ibration. Three ranges have been included 
as my meter has full scale deflection of 1, 
10 and 500W. The value of the resistors and 
presets will have to be obtained by ohser- 
vation of the component values in the old 
design. As the value will have to be 
increased to compensate, I would suggest 
the same value be included as the fixed 
resistor and a preset of 25% of that value 
would be sufficient for adjustment. In my 
case, the value was less than 10%. Each 
range resistor is selected by a panel mount- 
ed two pole, three way switch, and an addi- 
tional single pole two way switch is 
required for PEP or CW selection. 

If there is sufficient interest in this 
design I will have PCB's and kits made up. 
I can be reached by email at ian@ 
g3roo.fsnet.co.uk. 

-72/73, Roo 
PCB foil pattern (left) and parts layout of the CWIPEP conversion board. 00 
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teve Weber 

le Pov ver Su ~t Lim iter 
kdljv@m 

T his regulator board provides a variable 
0 to 14 volt output and a 0 to 2 amp 

current limiting function. Ideally, the regu- 
lator should be powered with a raw DC 
supply of at least 15 volts with a full cur- 
rent rating of 2 amps. However, the regula- 
tor can be used to add variable output and 
current limiting to any fixed output supply, 
like a 13.8V bench supply or Gel-Cell bat- 
tery, with some reduction in the maximum 
output voltage available. 

How It Works 
The voltage regulator is comprised of 

three major active parts: 1) the pass and 
driver transistor, 2) the error amplifier and 
3) a voltage reference. The unregulated raw 
DC is applied to the emitter of a PNP power 
transistor, Q1, a MJE2955T. APNP transis- 
tor is used instead of an NPN so that a "low 
drop out" regulator configuration is 
achieved. By using a PNP transistor, as lit- 
tle as 0.5 volts may be dropped across the 
transistor. Had a NPN been used, as much 
as 2 volts might be lost across the transistor. 

The output voltage on the collector of 
the pass transistor is applied to a voltage 
divider and then to the negative (-) input 
of the error amplifier, 114 of an LM324 op- 
amp, UIA. The positive (+) input of the 
error amplifier is connected to the voltage 
output control pot, which in turn is con- 
nected to the voltage reference, an 
LM78L05 +5 volt regulator. If the voltage 
on the (+) input is greater than the voltage 
on the (-) input, the output of the amplifi- 
er goes positive. This applies base current 
to the driver transistor, 42,  a 2N3904. As 
4 2  turns on, it pulls Ql's base current to 
ground, which causes the voltage on its 
collector to rise. At the point at which the 
collector voltage causes the (-) input of the 
error amp to be equal to the (+) input, the 
output of the error amp stabilizes. 
Capacitor C3 keeps the error amp from 
oscillating around that point. 

As larger amounts of current are drawn 
from the output of the regulator board, 
larger amounts of current must be drawn 
through the base of the pass transistor to 
ground to keep the output voltage constant. 
An LED diode, Dl ,  in series with the base 
of the pass transistor, provides a visual 
indication of the amount of base current 

being drawn, and hence a rough indication 
of the output current. 

In order to sense output current, a 0.1- 
ohm resistor (comprised of five, 0.5-ohm 
resistors in parallel), R5, is placed in the 
return path of the output ground to the raw 
DC supply. 

Note: The output "ground" cannot be 
connected to the input supply "ground;" 
doing so would short R5 resulting in no 
current limiting action. 

One ampere through R5 will result in a 
100 mV drop. This current sense voltage is 
then amplified by a non-inverting amplifi- 
er, UlB, by a factor of 10. This gives us a 
more reasonable voltage to compare to. 
This amplified current sense voltage is 
compared to the current limit set point, 
determined by the voltage on the wiper of 
the "1 LIMIT control, V2.Op-amp UIC is 
used to compare the output current to the 
set point voltage. When the output current- 
generated voltage on the (+) input of the 
comparator exceeds the set point voltage 
on the (-) input, the output of the com- 
parator goes high. This turns on 43, which 
pulls the reference voltage on UIA to 
ground, which makes the output voltage of 
the regulator board tum off. R11 isolates 
the input of the op-amp from the output 
voltage control pot, V1. Without this resis- 
tor, if the wiper were set to the top of the 
conhol, 4 3  would try to short out the ref- 
erence voltage regulator. 

D2 is connected back to the input ofthe 
comparator, through a normally closed 
switch, so that once triggered, the com- 
parator latches on. Op-amp UID is used to 
light an LED for a visual indication that an 
over-current situation occurred. If the 
over-current LED comes on, you know 
you need to find a fault in the circuit you 
are powering. 

A IN4001 diode is reverse-connected 
across the pass transistor, QI. This protects 
the regulator circuit should the output volt- 
age exceed the input voltage. This might 
happen if a large capacitance is connected 
across the output and the input voltage 
drops faster than the output when the sup- 
ply is tumed off. Or, it might happen if the 
regulator is being used to charge a Gel-Cell 
battery and the supply is tumed off before 
the battery is disconnected. There is also a 

diode (D4) connected in series with the 
supply to the op-amp and reference regula- 
tor. This prevents damage to these parts if 
the input voltage polarity is incorrectly 
connected. There is a risk that C1 might 
explode if the input voltage is reversed, so 
this condition is to be avoided! [A 3-amp 
or larger Shottky diode could be connected 
between the (+) input power connector 
and the rest of the circuit for complete 
reverse-polarity protection; in that case, 
0 4  could be eliminated. - WlHUE] 

Construction 
How yon build the regulator is not crit- 

ical; any method of construction is accept- 
able. Circuit boards for the regulator will 
be available from FAR Circuits for $4.50 
each plus shipping and handling. Look for 
the "KDIJV Power Regulator Board" on 
Fred's web site, http://www.farcircuits.net. 

Power-Up and Test 
Before you put power the to regulator 

board, do a double check of component 
placement. Make sure you didn't mistake 
the 78L05 regulator for one of the transis- 
tors. Use you ohmmeter to make sure that 
neither the input nor output is shorted to 
ground. Turn both the voltage out and cw- 
rent limit controls fully clockwise. Now 
apply power (heing sure to observe the 
correct polarity) to the board. Place a volt- 
meter across the output and see that you 
can adjust the voltage out, from maximum 
down to zero (0) volts. The actual maxi- 
mum output voltage from the regulator 
board will vmy depending on the raw DC 
voltage used and the exact output voltage 
of the 78L05 used as the reference voltage. 
The 78L05 output can vary by +250 mV 
from unit to unit and due to the influence 
of the voltage divider network, the actual 
output voltage can deviate as much as 1 
volt from the specified 14 volts maximum. 

Turn the output voltage back up, then 
tum the current limit control all the way 
down. The over-current LED light should 
come on. Turn the current limit control 
back a bit and push the reset button; the 
LED should go off. If the board passes 
these tests, it is ready for final packaging 
and use. 

If you have trouble, the most likely 
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CURRENT LIMITED 
POWER REGULATOR 

cause is a misplaced part or a bad solder 
connection. It is also possible that there is 
an open track on the circuit board. If you 
can't see anything obvious, use an ohmme- 
ter to check continuity. [If'the current limit 
fails to work, you may have the input and 
output "grounds " directly connected 
together thus shorting R5. -WlHUQ 
Typical voltages are not given on the 
schematic, as most of them will vary 
depending on what the output voltage is set 
to and how much current is being drawn 
from the regulator. 

Packaging 
It's always a good idea to package a 

power supply in a box, generally a metal 
one. Five-way binding posts are recom- Figure 1. Schematic diagram of the regulated power supply. 
mended for the supply output terminals. 
Note that the output groundof the supply 
is "floating," as output current must flow 
through the current sense resistor for the 
current limiting function to work. 
Therefore, the output ground of the supply 
must not be connected to the h m e  of the 
box it's enclosed in. In addition, neither 
should the ground of the raw DC supply 
feeding the board. The only ground con- 
nected to the box should be the green 
ground wire of the AC cord. If both the AC 
line ground and the raw DC supply is 
grounded to the box, it is possible that if 
the device being supplied by the regulator 
is also connected to AC ground, say by 
connecting up an oscilloscope ground to 
the device, the current limit sense resistor 
will be by-passed and you will lose the 
current limit function. 

A board-mounted heat sink should be 
adequate in most situations, but see the 
next paragraph for when it will not. It will 
become marginal if near rated current is 
being drawn at low output voltages for 
more than a few minutes at a time. Adding 
a 12-volt cooling fan will help a lot. 

x 1.414 = 17.8 -2 (rectifier drop) = 15.8V) 
Assuming a 0.8 volt drop across the pass 
transistor at 2 amps and a maximum output 
of 13.8 volts, the amount of ripple on the 
raw DC supply needs to be no more than 
about 1 volt in order to keep ripple off of 
the supply output. This means a pretty big 
filter cap. The exact value can be calculat- 
ed by the formula: C = I x t / E, where C is 
in mF, 1 is the current in mA, t is time 
between half cycles of the rectified wave 
form in ms (7.5 ms for full-wave 60 cycle) 
and E is the amount of ripple. So, C = 2000 
mA x 7.5 ms / 1 V = 15,000 mF. Instead of 
one big 15,000 pF cap, three 4700 pF caps 
can be used in parallel. Be sure to use rec- 
tifier diodes that can deliver a large surge 
current into the filter caps! 

It is common to use an 18 volt RMS 
transformer to power a 13.8 volt supply. 
This greatly reduces the size requirements 
of the filter cap, since we're starting out 
with about 25 volts. However, this greatly 
increases the size of the heat sink needed 
for the pass transistor. Over 20 watts will 
be dissipated by the pass transistor at 13.8 

volts output and full current output of 2 
amps. The dissipation will be even higher 
if the output voltage is set lower than 13.8 
volts. A larger heat sink will be required 
and the pass transistor must be mounted 
off-board. In addition, the voltage rating of 
C1 must be increased from 16 volts to at 
least 25 volts. 

Changing the Voltage Output and 
Current Limiting Control Range 

The maximum voltage output can be 
changed by adjusting the value of R3. The 
value needed can be calculated by (Vmax - 
5) / 0.5 = kohm. The maximum current 
limit can be changed by adjusting the value 
of R12, up to a maximum of 5 amps. One 
aolt = 1 amp at the input to UlC, so set the 
maximum voltage at the top of the I-Limit 
control equal to the desired maximum cur- 
rent limit. 

Using the Regulator to Charge a Gel- 
CeU Battery 

Since Gel-Cell batteries like to be 
charged with a constant voltage and limit- 
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The Raw DC Supply and Ripple 
If you plan on making a self-contained 

AC-line powered bench supply with this 
regulator board, you will need to add a raw 
DC supply, consisting of a power trans- 
former, full wave rectifier and filter cap. 
Since we are using a "low drop out" regu- 
lator scheme, a 12.6 volt transformer will 
provide enough voltage, provided the rip- 
ple is low. The peak, zero-cur- 
rent DC voltage from a 12.6 volt RMS 

R1,6,10,16 lk 114-watt 5% D1.3 TI size Red LED 
R2,4,7,8,9 10 k 114-wan 5 % D2,5 IN4148 
R3 18 k 114-watt 5% D4 1N4001 
R5 (a,b,c,d,e,) 0.5 ohm 1 watt 5%: (5) 0.5 Q1 MJE2955T 

ohm 114-watt in parallel Q2,3 2N3904 
R11 4.7k 114-wan 5% UI LM324N - do not sub! 
R12 15k 114- watt 5% U2 78L05 100 m.4, +5V reg. 
R13 220 ohm 114-watt 5% V1,2 10k linear pots 
C1,5 1000 pF, 16V Electrolytic SI Normally closed pushbutton 
C2 10 pF, 16V Electrolytic switch 
C3,4,6,7,8,9 0.1 pF monolithic or disk Heat sink Avvid 529802B25 

transformer will be about 15.8 volts. (12.6 Figure 2. Power supply parts list. 



hamjo oel Deniso 

dings Maine 

"No maw u don't understand ..." ing off the critter ... and then when he put 
"Listen heah, son, ah ban round long old stomper in his boat, the dang boat 

enough to kneaux a problem when ah hears sank ... at that point pierre thought it might 
one ... and u bees loud and clear ..." be best to set stomper free before he got the 

"Oh mama, I herd u done won the critter mad. 
cajun 22 shootout ... is that true?" "All that's good to heah, maw.. Guess 

"Sure thing, Son ... even got a medal for things going ok for u and paw ..." 
saving old doc leblanc's life ..." "Yeah, son, ah just cooks up some of 

"Really, maw, what happened?" my good ole cajun kickapoo juice now and 
"Seemed he was sinin' with his big old then and all paw's miseries just seem to 

hinnie jutting out when a bumble bee come fade by the bayouside ... leroy boudreaux 
A phone call to mama... 

s u kneaux, my cajun mama lives A , .  hack m louz~ana, southwest louziana, 
cajun country, and avery now and then ah 
call her on the phone ... here bees one of 
them calls. 

"Hello mamma? This is ur son, joel, up 
heah in maine ..." 

"What u mean, joel who?" 
"Ask daddy, he may remember me ..." 
"Hey paw, got one on the line named 

joel and claiming to be one of ours, u 
remember that one...?" 

"Yea maw, he's the one with the qrp 
infection." 

"High son, according tour daddy this is 
ur mamma speaking, what can ah do for 
u...And how's ur qrp infection?" 

"It's not an infection, mama, it's a radio 
thing ..." 

"Oh good, peaux boy, we thought u 
was suffering thair ..." 

"Oh no mama, fact is ah is getten ready 
to geaux do fdim with the flying pigs and 
qrparci ..." 

"Aw son, u need to leave that urologist 
alone and got u self a good shrink." 

sat on it ... He's allergic to bees u 
knea ux... Well, ah shot that little critter 
from 50 yards ... clean hit, fact is 1 ain't 
nicked old doc much at all ... maybe one 
drop of blood, that's all ... Well, after they 
decided ah wasn't trying to kill the old 
codger, doc IeBlanc said any woman what 
would look at his hinnie at his age 
deserved a medal ..." 

"That's great maw, and did they find 
the bullet too?" 

"Oh yeas, son ... u could tell it was the 
right bullet ... The face of that surprised 
bumble bee was right on the front of the 
bullet ... Did u kneaux alphonse and 
claudette he 'specting again...?" 

"Really maw?" 
"Oh yeah, great big to-doo over at thair 

place ... seems alphonse done nailed the 
back door and windows shut tight .... he be 
an insecure man u kneaux, heck she done 
said it was his, she got no reason to lie bout 
that ... Son u remember that big old gator, 
stomper ... what live up at the end of the 
bayou? One of the trappers caught him, 
but had to turn him loose ...." 

"Why was that, maw?" 
"Well, seems his 22 shell kept hounc- 

done got one of them ham licenses, u 
kneaux ..." 

"Really, maw?" 
"sheaux nuff, son ... fact is, the 'lectric 

company ban looking for him ovah a 
month now ...." 

"What happened maw?" 
"Seems he short cirtuited some power 

lines with an antenna project ... heck they 
lost 'lectricity from new iberia to 
thibedeaux, louzianna ... The last thing folk 
saw of leroy he was in his pirogue headed 
cross vermilion bay heading towards the 
gulf of mexico .... If the fishing is good he 
won't be back for a month or so ..." 

"Wow, seems u ban having lots of 
'citement thair maw... thanks for all the 
information and I'll call u later ..." 

"Ok son, now u take care of that qrp 
problem u heah?" 

"Yes, mama ..." 

Sometime ah wonder why ah don't call 
home meaux. Then ah call home and find 
out ... :-) --de joel in maine 

a. 

(See Joel k "report" on FDZM on page 44) 

(Variable Power Supp ly... continued) 

ed current, this regulator will do a good job 
of charging them. You will, however, need 
to add a toggle switch in series with the 
current limit reset switch so that the latch- 
ing function can be turned off. This will 
cause the regulator to produce current 
pulses into the battery. By monitoring the 
brightness of the current indicating LED, 
you can tell when the battery is charged 
(when the LED gets dim). 

Adding Metering 
You can add markings to your voltage 

and current limit knobs simply enough, but 
it would also be nice to have metering. 
Analog meters are simple enough to add, 
but can be expensive if bought new and 
take up a fair amount of front panel space. 
Relatively inexpensive 3.5 digit digital 
panel meters are available from several 
surplus dealers. A 200 mV full scale meter 
can be placed across the current sense 
resistors and read the current without the 

need for any other scaling, as 100 mV = 1 
amp. Be advised, though, that many of 
these digital panel meters need to have an 
isolated, floating supply in order to work. 
Typically, this is a 9-volt battery. If you 
want the meters to run from AC, you will 
need to build a supply to run the meters. A 
small transformer with two 6.3-volt sec- 
ondary windings would work. Add a recti- 
fier and filter cap to each secondary to 
power each meter. - de KDlJV 

0. 

40 . July 2002 The QRP Quar ter ly  www.qrparci.org/ 



Seeing nals 

cycle, the sum of the reverse bias and the 
RF voltage could go negative and the diode 

I vok- I /' -we 2 I / I 

ast week, a friend of mine told me that L he had just bought a new ICOM IC- 
756PRO. He said that what he liked the 
most on the rig was the bandscopethat 
fancy thing that tells you where the guys 
with the 10 kHz wide signals are. 

That got me to thinking-have you 
ever wondered how one of those things 
works? It is quite simple, if you think 
about it. All it really takes is (1) a way to 
scan the band looking for signal levels, and 
(2) a way of measuring and plotting signal 
levels. Measuring signal levels is pretty 

- - - 
is no longer reverse biased). The downside 
is that you have two "capacitors" in series, 

VFO 
output 

2 All capadtom amtempasturn 
stable(NP0, S.M..etc.) 

(adaptedfrom WIFB's QRP Notebook, p. 123) 

so the total capacitance is cut in half. . I - 
Frequency l ime lime 

In this circuit, the Main Tune (10k) I 
variable resistor varies the reverse bias I I 
voltage on the MV104 in the VFO tank cir- The voltage-to-frequency characteristic (left) of the VCO can be controlled by 
cuit. The elegance in this circuit is its over- either a series of voltage steps (center) or a continuous voltage ramp (right). 

easy-nearly all commercial rigs, and a lot My hand-drawn diagram of a "classic" voltage-controlled VFO circuit. 
of kits, have a device that does that. It is 
called the "S-meter." And most commer- 
cial rigs (and nearly all VHF rigs) have a all simplicity. However, such simplicity without a visual indication of signal 
scanning device-usually implemented does come at a cost-for one thing, the strength, you can send and receive RST 
using a thing called a Voltage Controlled variable capacitance changes over a range reports? Well, to the ear, signal strength 
Oscillator or VCO. of voltages, normally in the range of 1 or becomes loudness when transdnced by a 

2 volts to about 20 volts; if your voltage speaker (or headphones), and the ear is a 
The Voltage Controlled Oscillator falls outside of the range, the varactor will fairly decent detector of relative loudness 

The simplest VCO can he built using a not perform properly (in the example (1 dB is defined as the smallest perceptible 
component called a varactor diode. All VFONCO circuit, it is possible for the change in loudness that the ear can hear). 
diodes have an interesting property in that voltage to drop below 1 volt at the low end Recovering a DC signal that is propor- 
when they are reverse biased, they behave of the tuning range). tional to the signal strength from the detec- 
just like a capacitor. As the reverse bias A scanner is simply a receiver that uses tor stage of a receiver, and measuring it 
voltage is increased, the capacitance is a VCO over a selected range of frequen- with a meter or other indicator, is one way 
reduced. Most diodes can be used as var- cies. Special circuitry varies the voltage to obtain a visual indication of signal 
actor diodes (for example, the 1N4001- applied to a VCO either in steps (e.g. strength (see the following diagram). 
the cockroach of rectifier diodes, available "channels") or in a "ramp" (also called a In this basic signal strength detector 
at any Radio Shack store-is often used in "sweep'). The "scanner" component of the circuit, diodes, D l  and D2, form a voltage 
simple NE602 receiver circuits (such as in handscope uses ramp voltage control, doubler that rectifies the audio energy cou- 
Vectronics and Ramsey kits), however, since HF frequencies are not channellized. pled in via C1. The resistor, R1, (say, 1M 
certain diodes perform better than others. As the voltage increases, the frequency ohm) and the capacitor C2 (say, 4.7 pF) 

The following circuit (values are for 80 increases in a (nearly) linear fashion. form an RC circuit-the larger the R 
meters) is an example of a VCO built using (resistance) or C (capacitance) the longer it 
a MV104 varactor diode (available from Measuring Signal Strength takes to charge andor discharge the capac- 
Mouser, Digikey, etc.). Many simple QRP rigs do not have itor. The rectified current charges the 

The MV104 varactor diode has two frills like Automatic Gain Control (AGC) capacitor to a certain level, depending on 
diodes in it, connected "back-to-back." and an S-meter. How is it, then, that even the signal strength of the signal, and as the 
Using two diodes in this way prevents the 
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alternating RF voltage (in the oscillator) 
from driving the diode into "forward con- 
duction" (that is, during one half of the 
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A simple signal-strength measuring cir- 
cuit (diode detector). 

signal strength drops, the resistor dis- 
charges the capacitor. The delay this intro- 
duces in charging and discharging serves 
to "smooth out" the voltage that is con- 
stantly varying, and keeps the needle from 
jumping around wildly. 

The variable resistor, R2, limits the 
current going through the meter, MI, and 
is used to calibrate the signal strength indi- 
cator. The circuit can he connected direct- 
ly to the audio output of a receiver, making 

A s far as I can tell at the moment, 1 am 
the lone member of QRP-ARC1 from 

Russia. I currently live in Lipetsk 
(K092so), a large industrial metallurgical 
center located 400 kilometers south of 
Moscow. 

I'm thirty-nine years old, married, and 
have two sons, one eighteen, the other six- 
teen years old. 

I've been actively involved in Amateur 
Radio since 1976, beginning as a short- 
wave listener (SWL). Ten years later, in 
1986, I received a radio license as 
UA3GVR. In 1989, 1 upgraded to an 
extra-class license and received RV3GM, 
the call sign I now use. 

Although the new license allowed me 
to operate at much more than five watts, I 
still operate only CW and only at QRP 
power levels. My current favorite power is 
two watts of output, and the majority of 
my QSO's are conducted at this power 
level. At present, I have worked about 80 
countries toward the completion of a 
DXCC, have worked all continents, and I 
have also obtained a QRP-Master Trophy 
from the G-QRP Club. 

Because of some problems, I was QRT 
for several years, and I am really enjoying 
a return to my favorite hobby, QRP radio. 

it a "signal strength" receiver. This device 
is useful to compare relative signal 
strengths, hut does not indicate absolute 
received signal strength (since some radios 
might he more sensitive on some hands 
than on others). To make more practical 
use of this circuit as an S-meter in a receiv- 
er, you should include an isolation buffer 
(a unity gain amplifier with a high 
impedance input) followed by an audio 
amplifier, and connect it in the audio chain 
before the volume control. 

Putting it Together 
We now have two of the basic elements 

of a handscope--a VCO and a way of mea- 
suring signal strength. Sweep the VCO 
over a fixed portion of the hand, convert 
the RF to audio, measure or sample the sig- 
nal strength over the sweep bandwidth, and 
plot the results (say, signal strength on a Y- 
axis and voltage or frequency on the X- 

nber I 

axis). Voila! You have a handscope! 
Ah, you say, but how do I sweep the 

VCO, and how do I automatically graph 
the resulting signal strength? Well that is, 
as Paul Harvey says, 'Yhe rest of the story." 
It is actually quite simple using a ramp 
generator circuit and a Cathode Ray Tube 
(CRT). We'll talk about that in the next 
installment of this column. Hopefully, 
you'll begin to see that from some pretty 
basic and simple building blocks, we will 
build up a fairly useful piece of test equip- 
ment that will help us in all sorts of ways. 
Oh, by the way, that bit of bandwidth over 
which you sweep your VCO is also called 
spectrum-and so the technical term for 
this handscope we've been describing is a 
spectrum analyzer. 

But until then, let's just grab a little hit 
of that spectrum and get QRV, shall we? 

-72 de Mike, KO4 WX 
0. 

Oleg Borodin, RV3G.MIQRP. 

I am also glad to see that the special code 
"72" has been supported by the G-QRP 
Cluh and that it is frequently used by 
QRPers all over the world. 

The equipment used here is simple, 
consisting of a NorCal-20 transceiver with 
two watts of output to a longwire antenna. 
I also have a small collection of QRPp DC- 
VXO transceivers, including the Micro-80 
and the Tiny Tornado that I use for the 80, 

40, 20, 30, and the 10 meter hands. These 
small radios have a power output that 
ranges from about 100 mW all the way up 
to 500 mW. 

I also have a wide-band broadcast 
receiver in my shack that does double 
duty. I have improved this receiver by 
added an IF-oscillator with product detec- 
tor to allow it to receive CWISSB. 
Connecting this same receiver to my com- 
puter gives me PSKJ1 receive capability, 
and my near-term plans are to build a 
transceiver similar to the PSK-20 so I can 
operate the PSK mode. 

In the near future, I will be organizing 
a Russian QRP Cluh and I am currently 
organizing a regular, weekly, World QRP 
Round Table that will meet at 14.060 on 
Saturdays at 10.00 and 22.00 UTC. 

I consider myself successful as a Ham, 
and hope to leave my own small track in 
the history of Amateur Radio. 

I wish all the best for all you out there, 
and I'll he glad to meet you on, or near, the 
regular QRP frequencies. 

-72! From Oleg, RV3GWQRP 

... and welcome to the QRP Net on 
Saturdays! 00 
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illiwat ting- 

ate this winter I started to notice some L postlngs on QRP-L by Paul Stroud, 
AA4XX. He and some other extreme 
QRPers were running something called 
QRSS beacons on 30 meters. While Paul 
brought all this to QW-L, the QRSS 30 
meter experiments were actually initiated 
by Johan, ON5EX. To me, this sounded 
like a fun thing to do. 

With QRSS, a CW signal is sent very 
slowly, and repeated. Paul would choose a 
code word and start his QRSS beacon on 
schedule at a set power. Listeners tune in 
and copy the code word, and log a signal 
report. Then, at a set time, Paul would 
reduce power and start the beacon again. 

This would go on for a preset duration, 
and in a few days they would start again. 

For Paul's AA4XX/B station, QRO is 
500 mW, and he uses a dipole antenna. I 
was interested in knowing more about his 
operation, so I followed the links Paul 
posted in his messages, and downloaded a 
copy of ARGO. 

ARGO is a powerful DSP audio ana- 
lyzer that uses your computer's sound card. 
To copy a QRSS beacon, you simply con- 
nect your RX audio to the sound card input 
jack on your computer, fire up your radio, 
start the software, and tune into the preset 
frequency. The idea is that if you watch the 
waterfall, have a narrow bandwidth, and 
are properly centered on the correct fre- 
quency, you have a long time to look for 
signs of a signal. 

-With QRSS~O it takes 10 seconds to 
send a dot and 30 seconds to send a dash. 
and QRSS is popular in some Earfh-to- 
Moon and LowFers experiments. Paul 
mentioned in his postings that QRSS30, 
60. or 120 can be covied at levels as far as 
3 0 ' d ~  below the noiie floor. 

While that's simply amazing, when I 
copied AA4XXIB running QRSS3 it was 
really hard to sit still for long enough to 
record the 4 letter code word! 

That's not to say that I didn't enjoy it, 
because 1 did. But working with CW that is 
coming that slow is really a challenge. As 
you decode the visual signal on the screen, 

QRSS 

the mind tends to wander amund the room, 
and before you know it you've looked 
away from the screen. When you look back 
you wonder if you missed anything, and so 
it goes until the code word has been copied 
at least twice to be sure. 

To show just how effective this can be 
though, while running QRSSIO, 
AA4XX/B was logged by ON5EX, Johan, 
in Belgium, and ON6UL, Luk, also in 
Belgium, with only 2.5 mW. In a mid week 
session, running only 500 uW, correct code 
words were copied by the following, 
N4S0, Ken (AL), AESK, Don (AR), 
WOCH, Dave (MO), and ONSEX, Johan, 
in Belgium. All in all, a pretty amazing 
experiment, and I hope I can join in again 
some time in the future. 

They also did some experiments on 30 
meters using the Slowfeld digital mode. I 
think this is a faster way to go, but I didn't 
catch the results on QRP-L, so I can't 
report on that mode this time. If interested, 
visit the following webpage to download 
the G3PPT SlowFeld freeware program: 

To keep up with these extreme QRP 
experiments, check out the following links. 
There is a list that you can join too, and 
really be in the thick of it. Most things 
have peaks and valleys, so I'm sure new 
blood is always welcomed. 

For full information on QRSS have a 

look at these websites: 

http:llwww.qsl.netlwOch/qrssIqrss.htm 
http:llwww.ussc.comi-turnerlqrss 1. 

html 

Yes, there is a QRSS list. Anyone inter- 
ested in subscribing to the QRSSKnights 
list just needs to send an email to: 
qrss@cnts.be A message will then be sent 
back to the sender with details on how to 
send messages to the list. 

Here's a list of some of the more 
notable 30M QRSS contacts in recent 
weeks: 

ONSEX and AA4XX/B - 500 pW QRSS 
beacon 

AA4XX and W0CHiB - 10 pW QRSS 
beacon 

W0CH and AA4XX - 100 pW QRSS60 
2X QSO 

ON6UL and AA4XXIB - 1 mW QRSS 
beacon 

VK2ZTO es DF3LPiB - 350 mW QRSS 
beacon (approx 24,000km path distance) 

1 didn't calculate the miles per watt on 
these. But they must be close to some kind 
of a record. 

-Jim, KJ5TF 
0. 

Do YOU enjoy milliwatting? 

Let Jim know what you have been doing ... 

"Per 
W 

Modulat 
Low Bc 
I I now ( 

E-mail 

?st" mile 
r .  

nor Kina or rlgs you use 
J,  PSK-31, QRSS or ? 
gh Bands, VHF/UHF 

m v e  you are on the ba ' nas 

,.riel 
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gs o f ;  IX Caj DIM 

~ g h  Y'all! Kinda bare with me heah ... l'tn still trying to under- 
stand FDIM ... seems thair is Hamvention, FDIM, Flying Pigs, H' 

all at the same time almost ... 
Kinda like ~ o i n g  to a triole wedding of twins and then hying - - - . - 

to find out who married who afier averybody done got themself The craziest thing what ah saw was the flying pigs getten one 
drunk ... of thair own to talk at the banquet for five minutes ... I understand 

On the FDIM thingie .... somebody worked hard, cause it went the speaker took 20 minutes or so ... them Mike an Tom pulled him 
smooth as si k... ah got to see all kinds of big wheel type folk ... from the mikephone and sent him back to his seat ... and both of - - . - 
even rubbed shoulders with Chuck Adams, and Ed Hare, and 
Adrian Weiss .... to only name a few .... wow man... 

The kit building program was a blast ... and the results just 
beautiful ... them folk built some nice what meters ... and most of 
all .... dey all had fun... 

And the homebrewing process was truly amazing ... such beau- 
tiful radios ... and utter thingies .... oh and the talks, man I tell u...I 
could kinda follow most of them however some was over mah 
head ... 

them are piggies ... No respect I tell u, no respect ... :-) 
My memory is about as good as a three dollar bill, so bare with 

me darlin ... oh, ah wants to say high to Jill ... Understand she bees 
a beauty queen ... a real southern belle ... Don't got me wrong now, 
I ain't calling her a ding a ling .... only the real thing ... like the 
cola ..... Ur hubby walked the line at fdim, Jill ... u done picked a 
gud man.. . 

Gots to say THANKS to Mike Hall. He made it possible for 
me to be thair at fdim and he done treat me like ah was royal- 

Course the piggies had a Q and Drink session ....g reat pork ty .... some bodies musta paid him one hades of a lot of money to 
and beer guys ... thanks ... and the awards banquet ... Tom had his put up with me 4 days ... 
hands full with the board up thair and the hall of famers ... Man Whoevers what done the ground work for the very first FDIM 
when it come to being somewhare whare they was knowledge- can rest asured that thair early tradition is being carried on with 
able folk .... fdim was in high cotton ... then u could run ovah to what folk that be doing FDIM now .... 
hamvention and take in the sights or talks, when fdim had a rest U kneaux, I discovered qrp folk be lots different from qro 
period ... folk ... seem to bees meaux patient and understanding and just 
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sumthin about them sets them apart ... sure was a pleasure getting So From this cajun's point of view .... FDIM bees like a great 
to lcneaux u folk ... big four day crawfish boil and pa rty... no weigh u gonna come 

Oh we missed the net on wed nite, mostly due to fatigue ... U outta dat without meaux fun than what u could imagine ... Really, 
gotta remember u start FDIM out like a ball of fire, and just like it's that good ... 
on ur honeymoon, U seem to burn up all the fuel before u kneaux 7 2  de Joel, KElLA 
what done happened .... a* 

Meaur FDIM Pictures: 
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Tom Hamr 

I 1oL.e building kits, especially electronic set of tact~le pushbutton mcs- 
kuycrs. but one of the least enjoyable sago s\r,itches. all for \.cry 

ficcts of building electronic de\ices (Ibr ncarly the price I \\,as hav~ng 
me anyway) is having to qcrounge ditti- to pay for thc old kit plur 
cult-to-tind pans, or components which ind~vidual pans from R S. 
aren't hard to find, but which I can't obtain 
locally. It always seems I wind up having 
to go to more than one vendor, and end up 
paying a lot of cash for shipping and (in 
some instances) "handling." Then you 
have to determine what type of case you 
want to use (it'll almost always be too 
big). 

And don't forget the pain of going from 
place to place, trying to find acceptable 
pushbuttons for the message buttons. The 
switch must: 

Be easy to actuate, but not too easy. 
Give you a bit of tactile feedback, so 
you'll know you really did press it. 
Be small enough to fit into the case. 
Be easy to install. 
Most of all, be reliable and not prone to 
becoming noisy after only a short life 
span. 

Idiom Press has produced CMOS 
Super Keyer kits for a bunch of yean ... 
more than I can remember anyway. The 
problem was that their "kit" only included 
the PC board and all of the parts that 
mounted on the PC board. But that was it ... 
none of the other required parts were 
included in the kit, leaving it up to the 
builder to decide bow he wanted to outfit 
his keyer, and then to go find all of the 
missing parts. 

Most of the missing parts could be 
found at the local Radio Shack, but you 
could not find reasonably priced pushbut- 
tons there! By the time I bought all of the 
remaining parts at The Shack, I had invest- 
ed a total of about $85 in the complete list 
of parts, and sometimes this still didn't 
include the case. I loved the keyer, but 
hated the parts search. 

Well, Idiom PressiLogikey (AKA Bob 
Locher, W9KNI) finally did it! They've 
come out with a new keyer kit, aptly 
dubbed the "LogiKit CMOS-4." 

It's a complete (!) kit, including all 
required components, a killer case, and a 

I am fortunate in that I 
was able to field test what I 
think was only the second 
LogiKit CMOS-4 ever pro- 
duced. I also got to help 
proof the assembly manual 
as well, and although I still 
haven't seen the User 

Instruction Manual' I do The LogiKit includes an attractive case for a profes- 
know it has been printed. sional finished 
Assembly of the kit went 
without a single hitch- 
everything fit where it was 
supposed to, and all parts 
were provided- nothing 
was missing. 

The assembly manual 
has you fust install the mon- 
itor speaker onto the bottom 
half of the keyer case. Then 
you install the connectors, 
which also mount onto the 
bottom of the case. There are 
only three connectors to 
mount: external DC input 
(5.5mm x 2.5mm coaxial 
jack), paddle input (118" 
stereo jack) and keyer output 
(RCA jack). The installation 
of the DC power connector Inside view of the completed LogiKit CMOS-4 
was a bit 'Gghtn since there 
was little "wiggle room" 
between the jack and the speaker. But the 
manual offers easy-to-follow steps to sim- 
plify the installation of the power jack. 

From there, you begin installing com- 
ponents. 

First to be populated is the pushbutton 
mounting board. It gets four (4) small PC 
board-mount tactile feedback pushbuttons 
with pushbutton caps about 114" in diame- 
ter. The buttons are arranged in two 
groups of two, and have a nice solid "feel" 
to them. 

Next to be populated is the main 
(keyer) PC board. Parts installation goes 
logically, and builders should experience 
no problems with assembly of the PC 

board. 
Final assembly consists of attaching 

the main and pushbutton PC boards and 
connecting the few wires that attach to 
devices not on the PC board. 

The most difficult part of the entire 
(approximately three hour) assembly was 
soldering one of the leads to a lug on the 
speed control pot that is quite close to the 
bottom of the chassis and difficult to 
access. If I build another one of these kits, 
and 1 may well do so, I think I'll attach the 
speed control wires to the pot before I 
mount it to the front panel. 

Final assembly was a snap. The two 
halves of the case fit together like a glove 
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(similar to cases made by that "E-some- 
thing" company.. .). 

Operationally, the LogiKit CMOS-4 
performs just like its older siblings. It's 
silky smooth to send with, easy to pro- 
gram, and keys either the positive key- 
lines of modem transceivers or the grid- 
blocked key-lines of many of the older rigs 
as well. CW speed is between 5 and 60 
WPM, with an additional "high speed" 
range of 70-990 WPM for meteor-scatter 
ops. Yes, you read correctly-all the way 
up to 990 WPM!! For us mere mortals, 
who can no longer copy (or send) 990 
WPM, you have the ability to select a user- 
programmable speed range. I chose 18-40 

WPM, hut any combination of two speeds 
between 5 and 60 WPM are available to 
you. And, unlike some other keyers, the 
Speed Control is linear. Weighting is fully 
adjustable from 25% to 75%, with 50% 
weighting being the default. 

The keyer also includes keying com- 
pensation, to make up for the small (mil- 
lisecond) delay between when the key is 
hit and the output arrives, which often 
results in a slightly "lighter" than normal 
character. It appears the best compensation 
for my K2 is between 2 and 4 mS-almost 
not required. 

The monitor speaker has ample vol- 
ume, and a volume control is provided on 

the bottom of the case to adjust it to the 
desired listening level. 

There are many more features of this 
keyer, but it would take too long to list 
them here. You can read about them on the 
ldiom Press web site at: http:IIwww.idiom- 
press.com/cmos4.html. 

In short (too late for that now, Tom), 
this is just the keyer I've been looking (and 
hoping) for. 'Bout time! Thanks Bob. 

I have no financial interest whatsoever 
in ldiom Press-I just happen to like their 
products. 

4 e  N0SS  
H 

NoGa Donates K2 to Sci 
Pwkett Cumm~ns-AV4b ~cumm~ns@netscape.net 

- 

T he North Georgia QRP Club, "NoGa", 
along with the Atlanta Radio Club 

recently presented the "hands on" science 
museum, Sci-Trek, in downtown Atlanta 
with a brand new, complete Elecraft K2 
transceiver. Elecrafl also graciously helped 
with this project. 

NoGa had been looking for a lasting 
and productive project to apply their 
excess kit funds to and Pickett, AD4S, pro- 
posed this project and arranged for the 
component acquisition and huilding/instal- 
lation com~letion. An engraved plaque was put under the . . 

NoGaNaught, Joe, W4JHR, volun- Joe, W4JHR, getting ready to install the front speaker screws so that no damage 
teered to build the basic K2 and coordinate final options. was done to the K2 case. 
the installation of the optional compo- 
nents. Joe also built the SSB option. 
Assisting in the option building from 
NoGa were Guy, AF4MN, who huilt the 
antenna tuner and Tim, WDXDRM, huilt 
the audio filter. David, KG4LSK, from 
ARC built the noise blanker. The con- 
struction work was of the highest caliber 
and everything worked the first time it was 
powered up. 

A web album of this project can he 
seen on the NoGa web site at 
www.nogaqrp.org/projectsiscitreWscitrek. 
html 

The Sci-Trek Amateur Radio Station 
(STARS) has it's own call sign; W4WOW. This is the official presentation. LIR are Doug, STARS Station Manager, Jim, 
You can check out the Sci-Trek web site at W4Q0,  guiding light of the entire STARS project who received the K2 on behalf of 
<www.scitrek.org> and look for the STARS. Making the presentation were Penn, K4PE, President of ARC, 
STARS link on the bottom of the NoGaNaughts, Joe, W4JHR who did all of the hard building work and Pickett, 
"Permanent Exhibits" page. me AD4S (right), who initiated and coordinated the project. 
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Randy Folt 

's Talk 

n my job as QRP ARCI Contest 1 . '  Cha~rman, I see every log and summary 
sheet that gets turned in for scoring. A few 
are hand written on notebook paper, and a 
few more have been retyped into a word 
processor or a spreadsheet. Most, and cer- 
tainly those with lots of Qs, are the result 
of using special contesting programs. With 
the help of a few users (and often the pro- 
gram author), I'll discuss the ones that I 
see used most frequently in our contests. 

First of all, why use a contest logging 
program? To me it boils down to conve- 
nience. I don't have to keep a dupe sheet (a 
list of stations contacted) and I can take a 
little break while the computer sends CQ 
or the exchange. During the contest, I get a 
visual picture of the multipliers I've 
worked and those I need, as well as a m- 
ning score. Finally, at the end of the contest 
in five minutes or less, I've got complete 
results, a well formatted log and summary 
sheet, and several reports that review such 
things as rates per hour and multiplier dis- 
tribution. After getting over the fright of 
having the computer do all the record 
keeping and sending, it simply makes the 
contest more enjoyable for me. I'm sure 
other logging program users have similar 
thoughts. 

We could get into a long debate over 
the features that a first class contest log- 
ging program should have. However, we 
will stick to the basic requirements. First of 
all, it should do the two most time con- 
suming things in a contest-record keep- 
ing and dupe checking. In the record keep- 
ing category, I include recording the date, 
time, band, station worked, and both 
received and sent exchanges. These are the 
things you keep on your paper log during 
the contest. It should also be able to quick- 
ly, and with only a few key strokes from 
you, determine if a station is a "dupe" 
(you've already worked him). In some 
contests, such as all QRP ARCI contests, 
this must be kept on a per hand basis. In 
others, such as Sweepstakes, it is a work 
only once operation. The dupe checking is 
what separates general logging programs 
from contesting programs. 

I've got four items in my expanded list 
of basic logging programs. The ability to 
key the radio is a valuable additional fea- 
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ture. This eliminates the need for either a 
separate keyer or using the rig's keyer. If 
the program is going to key the radio, it 
needs a variety of "canned" messages. 
Ones that come to mind are the exchange, 
a repeat of the exchange for fills, some 
type of "thank you and good bye" mes- 
sage, and various messages to request fills 
from the station being contacted. In a slow 
paced contest, like many of the QRP ones 
are, a "canned" message that sends CQ 
sure is useful. A running tally of the score 
helps keep you motivated when the 
answers to your CQ s get far apart. 

Another motivator is a running tally of 
what multipliers you've worked and those 
you still need. This tally also provides a 
reminder to move stations to other bands. 
For a little icing on the cake we can throw 
in computer control of the radio. It isn't 
necessary, hut it sure is neat! 

Given the first two features and a few 
of the next level down, I think you've got 
a very useahle contest logging program. In 
the contesting world the popular ones are 
TR Log, NA, and CT, with WriteLog gain- 
ing in popularity. I'll focus on only those 
that I've had some experience with, or 
know a QRP operator that has used them. 
The list of PC-based programs I'll discuss 
includes TR Log, NA, QRP Dupe, and 
N3FJP QRP ARCI Contest Logging 
Program. For portable operations I've 
selected two, GOLog and qrpLog, 
although the last one is not a contesting 
program. 

TRLog 
TRLog was written by Lany Tyree, 

N6TRl7. It is one of the full featured con- 
test logging programs and runs in DOS. Of 
the seven items I listed above, it will do all 
of them and a lot more. The big feature of 
TRLog is "mode" sensitive action. In this 
case, mode means whether you are CQ-ing 
or Search and Pouncing (S&P-ing). Let's 
say yon have the program tied to your 
radio via the COM or the LPT port so it 
can key the radio for you. Let's also say 
that you are CQ-ing and you hit the return 
with the cursor in the currently empty call 
sign window, then the program will send 
CQ. A station comes back to you and you 
enter his call and hit return. If you have not 
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worked the station, your exchange is sent 
and the cursor advances to the window 
where you type in his exchange. Upon a 
successful completion of the exchange, a 
"thank you now good bye" message is 
sent, and you're hack to CQ-ing. If the sta- 
tion is a dupe, the canned message that 
"you are a dupe and good luck in the con- 
test" is sent and you're hack to CQ-ing. TR 
won't let you "fake" the exchange. If the 
exchange is RST, SPC, and Number as it is 
for our contests, you must enter a valid 
SPC abbreviation and a number less than 
99999 or you won't get out of the 
exchange box. (RST can default to 599 or 
559, if you tell the program before hand). 

A slightly different sequence of opera- 
tions takes place if you are S&P-ing. 
Rather than sending a solicitation CQ, your 
first action is to type in a call that you want 
to answer. If you've already worked the 
station, the program will beep, flash a 
DUPE message on the screen, clear the call 
sign window, and await for yon to enter the 
next call sign. Nothing has gone out over 
the air. Didn't waste your time or his. If it 
wasn't a dupe, the program sends your call 
and moves to the exchange window. When 
the stations answers, you type in his 
exchange and hit the enter key. Your 
exchange is sent and you are returned to 
the call sign window waiting for your next 
Search & Pounce victim. Again, you've 
got to get the correct format for the 
exchange or you don't get to log the call. 

For both modes, there are "canned" 
messages to help you with asking for fills 
and giving fills. There is one key that 
allows you to use the keyboard to type and 
send messages. The "F" keys are assigned 
various messages. Because this is a DOS 
program, and probably because Larry 
doesn't like mice, you never have to take 
yon hands off the keyboard to use the 
mouse. 

There are windows that show which 
multipliers you need and those you have 
worked. Another window shows the cur- 
rent score. Yet another shows the last five 
QSO log information. There are a couple 
of rate windows, and each of these "win- 
dows" is a character based DOS-type win- 
dow. 

The program contains a CW contest 



Screen shot showing TRlog in action. 

simulator. In it, yon CQ and the programs 
will answer from its own selection of real 
calls or use real calls that you've stored. 
Exchanges are sent and you've got to 
receive them correctly-well at least it 
checks the call sign, or you get zero points 
for the contact. If yon think you've got the 
call sign correct and hy to log it, hut the 
program knows yon didn't get it correct, 
you get a CW message that says "NO YOU 
HAVE MY CALL WRONG. IT IS 
K7TQ." The simulator is a really fine way 
to get comfortable with the program and 
with the fast pace of contesting. 

This one is my favorite, as you might 
have guessed, and I could go on but there 
are others to cover. Just a final note on 
TRLog. I've often read that TR has a steep 
leaming curve. Maybe, but the payoff for 
hanging in there is well worth the effort. 
The web page for TRLog is 
http://www.qth.comltr. 

The second logging program I'll dis- 
cuss is NA. NA is one of the full blown, 
many features contest programs, and 1 see 
many QRP ARCI contest entries that have 
used this program. Like TRLog, it is a 
DOS program. N4BP is an ardent user of 
NA, so I asked him to write about it. 

NA (Described by Bob Patten, N4BP) 
Dave Pruett, K8CC, wrote NA to fill 

the void for domestic contests created by 
the first sophisticated computer logging 
program, CT. The appearance and key 
strokes used closely resembled CT to make 
the transition to this software as easy as 
possible. Over the years, both CT and NA 
have expanded to each support both 
domestic and DX contests. I've experi- 
mented with both, but found NA to he 

This screen shows h 

more "user friendly" and better supported 
by its author. 

While TRLog is probably more config- 
urable than NA, it is more complicated to 
set up and use (steeper learning curve). NA 
does include a "Template Editor" which 
gives the program a limited ability to log 
contests not directly supported. Using TE, 
I've been able to use NA to log any of the 
various QRP club sprints like QRPTTF, 
BUBBA, FYBO, and QRP Afield. Several 
of these sprints do require some post edit- 
ing to calculate the score, hut the logging 
and dupe checking functions always work 
perfectly. NA does directly support the 
QRP ARCI Spring and Fall Parties, and 
with some persuasion, the author even 
expanded the Member Number Field to 
five characters when QRP ARCI member 
numbers passed the 10,000 mark. 

NA provides computer control for any 
of the commercial transceivers that have 
provision for it. Even the Elecraft K2 
works well when NA is configured for 
"KENWOODI." In addition to the K2, I 
use this feature with an FT-1000MP and 
IC-706MKI1. Using either a COM port or 
LPT port, NA provides keying for a trans- 
mitter. It also has a built-in software keyer 
that is operated by plugging a paddle into 
either a COM or LPT port (same port used 
for keyed line output) and exactly matches 
the speed of the pre-programmed mes- 
sages. 

Even the newest versions of NA will 
run on anything from an old 8088 CPU all 
the way to the latest Pentium chips. It will 
use any expanded memory that it finds 
available to log up to 16,000 QSOs in most 
contests (I've never hit that limitation- 
YET :?). To illustrate the extremes, I've 

14's display setup. 

used NA on a Poqet notebook (8088 CPU) 
and more routinely on a K6-21450 desktop. 
Of course it runs faster on the desktop, but 
if "Supercheck Partial" is disabled, it runs 
just fine on the little Poqet. 

There is a demo version of NA avail- 
able on the DaTom website (DAve and 
TOM Pruett have shared in the writing of 
NA and its support software). The URL is: 
http://www.datomonline.com 

Both Bob and I have attempted to give 
you a feel of what using a computer log- 
ging program is like. The programs 
described below follow in a general way 
what we have described above. Rather than 
repeat these descriptions for each of them, 
I've chosen to let the authors focus on 
what makes their programs unique. 

In January of this year, I received an e- 
mail from Scott Davis, N3FJF'. He was 
starting to write a Windows-based logging 
program tailored specifically to QRP ARC1 
contests. After a couple of iterations, he 
came out with N3FJF' QRP ARC1 Contest 
Logging Program. I gave it a whirl, and 
found it intuitive and quite easy to use. It 
does all the things I listed above except for 
radio control. In the Spring QSO Party I 
noticed a handful of users of this program, 
and I have asked Scott to say a few words 
about his program. 

N3FJP QRP ARCI Contest Logging 
Program (Described by Scott, N3FJP) 

N3FJP's QRP ARCI Contest Logging 
Program is an easy, efficient, and fun to 
use Windows based application designed 
for the following QRP ARCI contests 
Fireside SSB Sprint, Spring QSO Party, 
Hootowl Sprint, Summer Homebrew 
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rh_s _sN3JFP s QRP ARCI Contest Logging Program. QRP DupCs sereell looks like this.

_pl'mL Fall OSO Party, Holifla_ ed. Thanks to Brian AE9K _br this feature a problem_ i :tscd the program fm a

Homebrew Sprint. ao_ Tar: Band CW & Mm_raam system reamrements l?._rthe Spartan Sprint and my (halliti skill lave
SSB Sprint. CW send ieamre are a 486-66 or be_er, was just abmlt right. The CW Sender uti-

Poc prograrg checks lbr dupheates The logging por_ on will mn satisfactorily lizes a PICI6F'84 microcontroller to key
(including parfialsL lists all contacts lists on a 38(>20. ann perhaps a bit less. the radio. This frees the Palm programer
multipliers by band, provides a country Windows 3.I or above is also required _rom having m worry about proper t_mlng
iook-up _nction. writes tiles tbr contest 'l'h_s FREE BFPI'AVersion program is of the LPT or COM port handshaking rues
submission, and prowdes man1_ earrem intended to alhn pras,_ecuve contest oper_ that are usc_ to ke3 the radio. Since the
statistics It call also be used in generate mars m emer mc world of QRP contest April 2001 _ss_e. David has included the

CW via RTS or DTR carom lines, an_ opera_mg with ,, minimal learning curve, abih_3 to send (. W with a paddle plugged
VOlCC_vla sotmd cardL Fake a look al http://me/nhers_danerls. - ---- _--

N3FJP's ORP ARCI Contest Logging com/,_bkassel/index.htm fbr more intbr- _ _0 -
Program is :ti'ee to try and fully functional matron

lbr 30 contacts. The rag stratlon _ee fi)r I'll

_se is on[3 " 10. Please wsi_ Fhat compmtes the PC-uased logging I <_|: .............. _

http://www.n3_jp.com and c_eck ot_l the vrograms ] sac mosl area used m ORP " |_:_
so[iware ....................................................

/o me April 2001 ,ssuc of the ARCI The two I'm runs famili_,r w*,h arc _ @ @
ORP _uar_'e*/y, I featured Brim_ Ka_seL GOLog and QRPLog / was in on the bma
K7RE. In that article, we tal_ea anom his _eslmg _f some am'non tl both o1 tl_ese _ fi_ @@ _ 2:3}'_PM
comesnng proglam QRP Dupe. and he stud and lbaod they each have a unique mcne
_[ was "'a beginner's contest logging an{_
duping program." I've asked Brian to GOLog

expand on tho_,_ comments. /o the same April _ssoe w,m I_rmr GOLo_2 |its this data nn a Palm hand-
there was an amc_e r_/ David Ek. ABOGO held PC.

QRP Dupe (Described by Brian Ka_._et. (now NKOEL annul using a Palm and a
K7RE PIC micmcor troller fo_ contes_ logging.

This program was developed with just His *_rogram is called GOLog. It stufls Iron the CW Sca_e_ The ibI]owing _s bat
one goal m mind: To provme a vep0 max- mos_ of the t sual contest logging mtbrma- rowed li_om David's web page:
pensive contest togging application that is non area a single Palm screen, and in spite GOLog _s a contest logger for Palm
sm_ple to use. a_d reqmres on coat,gala- ofthls compac_ reqmrernent_ _t is easy and OS a_ and was wr*_ten with the QRP field
non othm man typing m your call sign, intuitive _o us{ It doesn't keep a running comcsmr i[_aired. GDLog ls small about

m_me. etc. t pdates v_ill be e_va_lablc mr score mrshow multipliers, but does a great 4gk_ and simple, and shoald run on any
each of the ()RP earnests, as a all as maW job of og keeping, nape checkinm ann handhe/d cnmpmer funning Palm (OS re>

of {he more popular earnests that include a keying the radm./t man has a decent se/ec- sion 3.0 or newer, m mCL _t may mn on
ORP category, nor ot caaned rnessages lot fills and versmos as early as 2.0. but this hasn't

CW seno eapabdities that use a simple thank y_u s. If you are an experience Pahn been tested,. GOLog perlbr_as _he stun-

serial porl interface and synched to the _ser. Gralliti. the Palm handwriting recog- dard cornest logging functions, including
operauon of this program are now includo nit/on language, _hotttdn't be ion much O_ duping, and can be seI up for any contest.

50 aal_ Z0tt2 Th_ _)RP _)_ar;erly www.qrparct,or_



GOLog includes a conduit for 
Windows-based PCs so that your logs can 
be transferred from your handheld comput- 
er to your PC in text form. Unfortunately, 
no support exists for Mac, Linux, or other 
platforms. 

The other Palm based program is not a 
contest program, but has many of the fea- 
tures of one. QRPLog written by Jim 
Gelbort, N9WW, can keep logs, and with a 
few extra key strokes, do log searches (sort 
of a poor-man's dupe check). Here is what 
Jim had to say about his program. 

QRPLog (Described by Jim Gelbort, 
N9 WW) 

Modem computer logging programs 
are great, and enable many operators to 
increase their contest Q rates, control a rig 
from the keyboard, track a zillion differ- 
ent awards, print QSLs, and operate digi- 
tal modes in addition to plain, old log- 
book maintenance. But what are your 
choices if you step away from the shack 
for mobile, vacation, or field operations? 
You can always lug a laptop. Or rely on 
paper and pencil, then manually input 
those traveling QSOs upon your return. I 
chose a different approach, one patterned 
on the way so many of us jot notes, make 
appointments, or update an address book 
on the fly, then synchronize that informa- 
tion with a home or office computer. Yes, 
the popular Palm organizer, or any of its 
cousins, is the perfect solution for 
portable amateur radio logging, and 
qrpLog is an application I wrote specifi- 

cally for the QRP community. 
As a general-purpose logging program 

running on a quarter-pound handheld 
device, qrpLog will not perform many of 
the fancier tasks you expect of your desk- 
top system. It will efficiently and unobtn- 
sively handle the primary aspects of log- 
ging contacts, including entry, edit, stor- 
age, and display of time, date, call sign, 
band, mode, RST sent and received, op 
name, QTH, and notes for each QSO. 
Browsing through your contacts is easy 
with the scrolling table showing date, call 
sign, band, and mode. This list may be fil- 
tered by band and mode. Tapping any dis- 
played QSO brings up a view of the con- 
tact details, and one more tap permits you 
to edit the current QSO entry or initiate a 
new one. In addition, you may assign each 
QSO to a user-defined category and orga- 
nize your log with these custom cate- 
gories, just as you might with the device's 
built?in Date Book or Address Book 
applications. QrpLog also supports the 
global Find function built-in to the Palm 
OS. With this feature, you rapidly search 
for any prefix or call sign even when 
qrpLog is not running. 

Contact data is entered by a variety of 
techniques depending on the type of infor- 
mation. Date and time are automatically 
recorded when a new QSO is initiated, hut 
are user-editable. Callsign, signal reports, 
name, QTH, and notes are manually 
entered via your choice of Graffiti hand- 
writing recognition or the built-in pop-up 
keyboard. Band and mode are selected 
from a list. You may set the appropriate 

UTC offset, as well as default band, mode, 
and RST. When you return from your 
mobile or portable excursion, it is a simple 
matter to export your qrpLog QSOs into a 
desktop logging program. Just place your 
handheld into its cradle and press the 
HotSync button. Your contacts will be 
saved to your computer in ADIF format, 
the universal QSO interchange protocol, 
and may be read by nearly any other log- 
ging application. 

This application is available for free to 
any member of QRP-ARCI. To request a 
copy, please visit this website- 
http:/ihome.att.neti-n9ww/ -r email me 
at n9ww@arrl.net specifying which hand- 
held model and desktop operating system 
you use. The ADIF export function 
requires a computer with Windows98 or 
later and Palm Desktop 4.0 installed, but 
qrpLog itself will run on devices with 
Palm OS version 3.1 or later. I welcome 
any comments, questions, or suggestions 
and hope that qrpLog will add to your QRP 
experiences. 

That completes the discussion of the 
four PC-based contest logging programs 
and the two Palm-based programs. If you 
haven't tried one of these, give it a try. 
After the initial shock of getting used to 
the computer doing things, I think you'll 
find it increases your enjoyment of contest 
operating. Each of the URLs above will be 
on the ARC1 Contest Web page at 
http://personal.palouse.net/rfoltz/arci/ 
arcitst.htm -K7TQ 

0. 

QRP Contests are FUN! 

Mark Your Calendars: 

2002 End-of-Summer PSK Sprint 2002 Fall QSO Party 
September 8, 2002 October 19-20, 2002 

The Q R P  Quarterly 



esults 
Bob Hightower-Nl r- I n ,  L L L ~ C " " C I I I ~ L I " l l b . b " I I I  

2002 FYBO RESULTSBY TEMPERATURE 
(see who the really crazy folks are!) 

2 
Callsign Category QTH Score Low Temp QSO Pts SPCs Location 

NlQS Field - MO VT 133,632 5 87 32 Western slope of Mt. Mansfield 
N9NE Field - SO WI 400,416 8 194 43 Abandoned industrial land 
N7CEE Field- SO AZ 62,016 9 34 19 Kendrick Park, north of Flagstaff 
WlSA Field - SO VT 50,688 14 44 24 www.wcvt.com/-alankifyhol .jpg 
N0UR Field - SO MN 536,448 15 254 44 Parked in the middle of Eagle Lake 
NX9Z Field - SO WI 60,000 16 50 25 ??? 
AA5B Field - SO NM 335,232 17 194 36 Sandia Mountains, east of Albuquerque 
N0HJ Field - SO CO 23,040 17 30 16 Mt. Herman, near Monument, CO 
N0TU Field - SO CO 15,552 17 27 12 Mt. Herman, CO, 9064 ft. ASL 
WQ0W Field - MO MN 255,360 18 140 38 Parking lot 
KI0II Field - SO CO 61,440 18 32 20 "Back 40" 
KG5N Field - SO CO 53,856 18 5 1 22 Field near Las Brisas Observatory 
WD7Y Field - SO NV 88,704 19 77 24 In the "van tent" 
N8KV Field - SO MI 25,200 20 35 18 Ice fishing shelter 
WlPID Field - SO NH 720 20 4 4 ??? 
K8UO Field - MM MI 127,280 27 74 43 Metro Beach, Lake St. Clair 
W8PIG Field - MO IN 86,400 27 72 30 Mounds State Rec Area 
N3XRV Field- SO PA 144,720 28 67 27 Woods behind house 
WD7Z Field - SO NM 75,600 28 70 27 Cibola Nat'l Forest (N Albuquerque) 
K8.N Field - MO MI 16,720 28 38 22 Local park 
AB7TT Field - SO AZ 3,600 28 10 9 Snow slope at 9,000 ft. 
K7TQ Field - MO ID 43,520 29 34 16 Snow pit dug near Elk River 
K5RAC Field - SO TX 77,280 30 69 35 www.kk5na.comiFeb2002/fybo2002.html 
N3AO Field - SO PA 27,360 30 45 19 Tenthrees in "Back 40" 
KW4JS Field - SO TN 17,952 31 33 17 ??? 
W2AGN Field - SO NJ 28,800 35 45 20 Backyard 
K50I Home- SO NM 128 35 4 4 Freezing on the patio 
N4MAP Field - SO GA 2,856 36 21 17 Inside 1 outside 
NQ4RP Field - MO GA 7,776 40 27 12 Lake Laner, GA 
K0COlM Field - SO CO 216 40 3 3 Driving down 1-70 to see grandkids 
JR0BAQ Home - SO JA 18 50 3 3 Home station 
AB8DF Home- SO MI 1,260 54 21 15 Home station 
N7VE Field - SO AZ 5,152 60 23 14 Hill near home 
KBlCKS Home - SO ME 720 60 24 15 Cellar 
VE3NXB Home - SO ON 1,120 6 1 20 14 Home station 
N9RY Home- SO IL 1,440 62 24 15 Cool comer of basement 
KI8AF Home- SO MI 720 62 18 10 Unheated basement 
VE6AAN Home-SO AB 224 63 14 8 Home 
NK6A Home- SO CA 980 67 35 14 Home station 
K4FB Field - MM FL 9,408 70 49 24 Mary Holland Park, Bartow 
K7RE Home - SO AZ 5,805 70 135 43 Home station in DXpedition mode 
K9IUA Home- SO IA 980 70 49 20 Home station 
AA7EQ Home- SO AZ 777 70 37 2 1 Home station (too much rain!) 
N0BN Home- SO CO 480 70 20 12 Log cabin wi warm fireplace :-) 
K8CV Home-MO MI 630 72 35 18 Home station 
WB7AEI Home- SO WA 228 74 19 12 Home station 
NQ7X Home- SO AZ 208 75 16 11 Home station 
WB6BWZ Home- SO GA 4 75 2 2 The shack 
NA5N --CLASSIFIED- 
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RESULTS BY CATEGORY 

FIELD OPS: 
Callsign Category QTH Score Low Temp QSO Pts SPCs Location 

NA5N ---CLASSIFIE& 
K8UO Field - MM MI 127,280 27 74 43 Metro Beach, Lake St. Clair 
K4FB Field - MM FL 9,408 70 49 24 Mary Holland Park, Bartow 

WQ0RP Field - MO MN 255,360 18 140 38 Parking lot 
NlQS Field - MO VT 133,632 5 87 32 Westem slope of Mt. Mansfield 
W8PIG Field - MO IN 86,400 27 72 30 Mounds State Rec Area 
K7TQ Field - MO ID 43,520 29 34 16 Snow pit dug near Elk River 
K8JV Field - MO MI 16,720 28 38 22 Local park 
NQ4RP Field - MO GA 7,776 40 27 12 Lake Laner, GA 

N0UR Field - SO MN 536,448 15 254 44 Parked in the middle of Eagle Lake 
N9NE Field - SO WI 400,416 8 194 43 Abandoned industrial land 
AA5B Field - SO NM 335,232 17 194 36 Sandia Mountains, east of Albuquerque 
N3XRV Field - SO PA 144,720 28 67 27 Woods behind house 
WD7Y Field - SO NV 88,704 19 77 24 In the "van tent" 
K5RAC Field - SO TX 77,280 30 69 35 www.kk5na.com/Feh2002/fybo2002.html 
WD7Z Field - SO NM 75,600 28 70 27 Cibola Nat'l Forest (N Albuquerque) 
N7CEE Field - SO AZ 62,016 9 34 19 Kendrick Park, north of Flagstaff 
KI0II Field - SO CO 61,440 1 8 32 20 "Back 40" 
NX9Z Field - SO WI 60,000 16 50 25 ??? 
KG5N Field - SO CO 53,856 18 5 1 22 Field near Las Brisas Observatory 
Wl SA Field - SO VT 50,688 14 44 24 www.wcvt.coml-alanWfybol.jpg 
W2AGN Field - SO NJ 28,800 35 45 20 Backyard 
N3AO Field - SO PA 27,360 30 45 19 Tenthrees in "Back 40" 
N8KV Field - SO MI 25,200 20 35 18 Ice fishing shelter 
N0HJ Field - SO CO 23,040 17 30 16 Mt. Herman, near Monument, CO 
KW4JS Field - SO TN 17,952 31 33 17 ??? 
N0TU Field - SO CO 15,552 17 27 12 Mt. Herman, CO, 9064 A. ASL 
N7VE Field - SO AZ 5,152 60 23 14 Hill near home 
AB7TT Field - SO AZ 3,600 28 10 9 Snow slope at 9,000 A. 
N4MAP Field - SO GA 2,856 36 21 17 Inside / outside 
WlPlD Field - SO NH 720 20 4 4 ??? 
K0COIM Field - SO CO 216 40 3 3 Driving down 1-70 to see grandkids 

HOME OPS: 
Callsign Category QTH Score Low Temp QSO Pts SPCs Location 

K8CV Home-MO MI 630 72 35 18 Home station 

K7RE Home - SO AZ 5,805 70 135 43 Home station in DXpedition mode 
N9RY Home- SO IL 1,440 62 24 15 Cool comer of basement 
AB8DF Home- SO MI 1,260 54 2 1 15 Home station 
VE3NXB Home - SO ON 1,120 61 20 14 Home station 
NK6A Home- SO CA 980 67 35 14 Home station 
K9IUA Home - SO IA 980 70 49 20 Home station 
AA7EQ Home- SO AZ 777 70 37 2 1 Home station (too much rain!) 
KBlCKS Home - SO ME 720 60 24 15 Cellar 
KI8AF Home- SO MI 720 62 18 10 Unheated basement 
N0BN Home- SO CO 480 70 20 12 Log cabin w/ warm fireplace :-) 
WB7AEI Home- SO WA 228 74 19 12 Home station 
VE6AAN Home- SO AB 224 63 14 8 Home 
NQ7X Home- SO AZ 208 75 16 11 Home station 
K5OI Home- SO NM 128 35 4 4 Freezing on the patio 
JR0BAQ Home- SO JA 18 50 3 3 Home station 
W 6 B W Z  Home- SO GA 4 75 2 2 The shack 
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Randy Foltz-K7TQ r 
p this version of QRP Contests, you will 

P . .. .. " .. .. r. . n. . . Anno me results uom me wlnrer ruesloe 
SSB Sprint and our really big one, the 
Spring QSO Party. There are also 
announcements for the next few contests, 
specifically the PSK-31 Sprint and the 
other really big one, the Fall QSO Party. 
Let me take few lines to give you some Fall 
QSO Party history. Back in 1998, and 
before, the contest was held on the thud 
weekend in October. That is the same 
weekend as Pacificon. As QRP activity at 
Pacificon has grown, so has the conflict 
with the Fall QSO Party. In 1999, there 
were 5 weekends in October, so contest 
chairman, AB7TT, moved the party to that 
open weekend. All was fine and nearly 
everyone was happy. In 2000 when there 
weren't five weekends in Octoher, so I 
moved it hack to the 3rd weekend and just 
accepted the conflict with Pacificon, hut 
many western QRPers, including me, 
weren't happy. In 2001, I decided to avoid 
the conflict with Pacificon. A seemingly 
plausible solution would he to move it to 
the fourth weekend of Octoher. Nope that is 
CQWW DX phone weekend with activity 
on 40 meters extending down below 7.040 
MHz. I chose the last weekend in 
September, which looked good to me. As 
you may remember, that was the CQWW 
RTTY contest with activity again extending 
down below 7.040. For 2002, I've moved it 
back to the third weekend in October. 

So many contests, so many hamfests, 
so little time. 

As a reminder, a contest submission to 
QRP ARC1 consists of a summary sheet 
and a copy of your logs. The High Claimed 
Scores reporting form is a satisfactory suh- 
stitute for a summary sheet. So are the 
summary sheets printed by most contest 
logging programs. You do still need to send 
me a copy of your logs, and without them 
you won't be eligible for any certificates or 
further claim to fame. I use contest submis- 
sions as a gauge of the popularity of a con- 
test. Unpopular contests don't survive. 

After each contest you can use the 
High Claimed Scores form at http://per- 
sonal.palouse.net/rfoltz/arci/form.htm to 
send me your contest summary. Use either 
regular mail or e-mail to send me your 
logs. All the QRPARCI contests as well as 

sts 

Mark Your Calendars: 

ZOO2 End-of-Summer PSK Sprint ZOO2 Fall QSO Party 
September 8, 2002 October 19-20, 2002 

other contest information are listed at 
http://personal.palouse.net/rfoltz/arciiit 
st.htm. 

Ok, here is what you folks have done 
lately ... 

Winter Fireside Sprint ZOO2 
The 2002 Winter Fireside SSB Sprint 

was held on February 10th. Thirty-three 
stations sent in reports, down from last 
year's over fifty reports. On the plus side, 
there were two stations, W6ZH and 
KG4CHX, who did the sprint with less 
than two watts PEP. Two other brave souls, 
W3TS and W6SU, ran only 500 milliwatts 
PEP! You've got to admire those guy's 
determination! 

Winter Fireside SSB 
Tnn T h r m m .  

:,5u I 7 N9nc  IL i,093 

Sprint 

. 

We also had a QRO station from 
Australia, VK2CZ, join in the fun for 45 
minutes. I'm always pleased when QRO 
stations answer our CQ QRP TEST calls. 
As you reported last year, the best bands 
for QRP SSB were 15 and 10. Let's hope 
that the solar flux for next year's event will 
support those bands. 

Soapbox 
AL7GQ-All stations worked were on 

15 Meters with S-7 to S-9+ signals. 
JR0BAQ-Thanks to Ian KA7SOL, the 
only station I worked in the contest. 
Several stations could be heard on 15 and 
10 hut were very weak. Hope to see you all 
on next QRP contest. KIEV-Thank 
goodness 1 could tune the inverted vee on 
the upper hands. Tri-bander will he up for 
the next one. K3DCS-Watched Olympics 
with a little "Fireside" SSB work. 
K5ZTY-I don't do much phone contest- 
ing but this one is one of my favorites. 

The QRP Quarterly  

Plenty of activity tonight and lots of mem- 
ber numbers. Kudos to the guys that did 
this with the x10 power level. K8KFJ- 
SSB was super fun. Wish I had more OP 
time for it. K9IUA--Conditions seemed 
bad this year, nowhere close to last year's. 
Operated for only two hours before I just 
gave up. Sorry about that. Nice to hear 
people's voices. KA7SOL-My first QRP 
SSB Sprint! 15 meters was best hand, hut 
QRN made it tough copy. Can't wait for 
CW Sprint! KClFB-Great fun! 
Unfortunately I had a sore throat and was 
hoarse. Couldn't talk for long stretches, so 
worked a few short spurts. The California 
stations were strong here in CT. 
K G 4 C H X 4 o o d  DX to South America 
and Asia. KI0II--Conditions seemed to 
be in and out. Always fun to hear voices! 
N9NGWorked two VK, two AK, a KH6, 
Canadian Provinces, BC, straight east 
through Quebec, hut no contacts with 
neighbors IL, or MI. NA3V-Intended to 
hand out a couple of contacts, but wound 
up staying for 2 314 hours. It was fun to 
hear the voices of a lot of hams I have 
worked CW. NK6A-Working stations 
running 1 W or less is always exciting and 
unbelievable. Had two in the log. Worked 
Maui, Hawaii, (KH6HE) twice off the 
hack of the beam. V A 7 D E R a i s  is the 
first time I have heard more than a handful 
of stations on a QRP SSB Sprint. Sure is a 
lot easier on CW. VE6MN-First ever 
QRP SSB contest. Was told I had a famil- 
iar call. (Gee, I don't get on the air all that 
often! Must he the Internet). VKZCZ- 
had to leave for work at 0745am local time 
Monday (2045 UTC Sunday), great condi- 
tions, sorry to those I had to cut short. 
VXSZX-Quite poor conditions hut I 
enjoyed myself. This was the last time I 
could use the VX prefix in a contest. 
W 3 T S 8 0  meter frequency is very busy 
in the east. 40 meter frequency overmn 
with super strong SWBC stations. Maybe 
the SSB Sprint could be run 2 hours earli- 
er. W6ZH-SSB with 1.9 watts is hard 



2002 WINTER _IRESIDE SSB SPRINT

QTH Call Score Pts SPC Power Bands Time Rig Antenna

AB VE6AAN 840 30 4 [_10 I 'Y[,G5 40 rn dipole, yen
BC VA7DER 9632 86 16 LT] ' a FT_ 17 I'H3 'ce 20'
CA W6ZH 71640 199 ov EF2 _O4(L2(L 15.I0 et K2 Ve/_. 2 el 40 m ya,ek Kq 34XZ

NK6A 49896 217 33 UF10 15. _ 3.5 K2 {,;4 _z40
W6St_ 10081, 56 12 LT500 2 K2 Beam. ve_. smote

C{) Klf?)ll 30625 175 25 LTt0 20.15.10 2 Orrmi VI Carolina wmdnm

AL7GO 770 22 5 UFI0 5 0.75 SG2020 G5RV

CT KIEV 18032 112 23 UFI0 80A0.20 t5 l0 a K2 hw vee 93 32'
KC l FB 5964 71 12 l£F10 2{}.15 }0 KI'7, QRP-_ Butternut butterfly 2 e/beam

GA K4BAI 1423 107 t9 LFI0 20 I5A0 1.5 FTI000MP FH6DXX

K4GT 421 29 UF10 15.t0 K2 C3S _40'
WB6BWZ 35 5 1 I_'10 2_ 1.3 FT81- EItd fL'd inv-L ((,_a_r

H} KH6HE ao.77 .7_ _ [.TI0 15Au 2 HTX_100. F'[301 _ el tribardyagJ

A K9IUA 6464 112 ?[ UF]0 2I A5 l0 2 A_osy 55' dipole _920'
[k W9HL _4616 116 _8 UFI0 20.15.10 _ K2 R7000

.IA JROBAO 3._ 5 _ LTI0 0.5 TS440V DJ2UF beam/g 5ff
KY KF4OTG 882 21 _ IkT]ii 20.t5.I0 225 K2 Tk 33M

N(" KG4CI IX 29000 116 25 UF2 40.20A5 10 q K2 Sommers lng-yag_ Rn7
NY WB7OCV 2296 4] _ U['/0 20.15A0 _ SG2020 4BT_t

OH NOSS 1654 58 LTI0 40_21kl5.}0 3.5 K2 G5R\

ABSF.I 112/' 32 5 1ff10 I5 2 Argo H Random w re
PA W3TS 35911' }14 2[ UF500 80.4020 15A0 2 t)MNI 6 lnv vee, yagi /a 52'

NA3V 25032 149 24 UII0 80.40.20A5A0 2.75 [C706PROI I30' doublet

K3DCS 1568 32 LTI0 20./5.10 3.5 FTSI7 Cart hna Wutdnm & dipole
WBfOlWG la 2 I };FI0 [l 2 FT77S l)ino_c

SK VX6ZN 223076 5t4 62 UI" n 20.I5._a a IC73_. C3/XR F;F240.80/160 vert
TN KW4JS 4823 53 13 LTI0 40.20A 5A0 3 K2 G5RV. Verl

FX K5ZTY / 60930 4l 8 55 LT I0 20.15.10 a K2 C4S

VK VK2CZ 464 58 × GTI0 In u 75 TS940S - e/yagl
WA KA7SOL 4389 57 1 I£Tln 2m}5.I0 3 IC 706BIKIlG R7 wrc

Wl N9NE 20960 360 48 UFt0 40_20A 5.10 a K2 Friband beam_ CFZ. rot dipme
W9Wlg 44702 206 }} LT10 40.20A5.10 _ Omo GAP Titan

WV KgKFJ 2912 52 [ffl0 80.40.20 1.5 [CT06MKII VerttS0m dlpnle

work! W9HL- Nol as many smnnns emrz A index was 15. making cnnumons a hours of noticing that the an meter beam
heard as last year. Still had ,1 good time. bit mash on 80 meters and 40 me ters with did not seem to have much dlrccuwiy, [
eatly had to work tn dig the stations out. a htfle impact thrown m on 20 lneters my* minced mat someone bad switched me
wgwIS--Had a grea nine again this year to keen u_ humble. I always find partici.- dipole and beam teed tines At least me
out and to work _larder. (2onditlons not as pants COlTlmen|s on conditions mlercsl/ng rnmr gol a good work ol_/[ The cnntesl
_ond as last year. thanks to everyone mat This year mey ran from great conditions" seemea slo_ most ot the tune. [t was _,
i made contact w_ih especmuy KH6HE. m through "marginal" to "poor." Depends on struggle ;o stay in front of the rig the _ahole
Hawaii! WB6BWZ Started late in the your expecmmms anu nmmoK I suppose earnest period. Rates were way down l did
Sprint. K5ZTY was toe om5 sratmn heard Usually I limit }blks soapbox corn- manage m make _ome /60 meter QSOs
calling "CQ QRP Sprint" on u meters - 40 men_s m _wn unes. nm tins one _s_ot good Nex_ year I will ha_ e me RX antennas cnn-
meters. Need lo con_gure equipment so I m shorten. Bill Kelsey, NSET wrme. nected, and that should help even more!"
ca _ call C12' with the dig_ial voice keyer. Murphy always arrives tbr me ORP "I'ests. That certainly is a san stow: Bill. bm

and this was oo exceptinn. TRquntalking readers take a look at Bill's .sco,e.
21102Spring QSO Par D to the Omni 6. and it delayed me a couple l.116_540 points for 6th place overall

The 20(}2 Spring QSO Party was a hours getting started. 1 fina[Iy started Mnsl at u> would love to have such bad
tremendous m_provemem over las_ year. wor_mg the comest while trnubleshontmg lack! Atop of'the contes_ manager's hat to

with nearly 110 lbiks submitting a repnrL the data eomm problem. Finally found, 5 ou Bill tbr your perseverance and nperat-
Conditions were also maproved over last broken cable and then fbund tl_e data ing skill Think what he could do _dtbout
3ear with a solar flux of 220 comnared to m_erPacc card in the t _mm o was not time- _, those handicaps.
last year at 140. We didn't qune get all the tiooaL Plugged in a da_a unil from aMIcom In the boapbox comments are severs{
oenetits of the solar flux because the plan- and goi going mid memnon &lter many thai indicate /Irst oa_icioation m ()RP
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SPRING QSO PARTY ZOO2 

QTH Call Score Pts SPC Power Bands Time Rig Antenna 

AL W4DEC 842240 1280 94 LT5 160,80,40,20,15,10 18.5 K2 A4S @ 70' 
KS4L 139944 408 49 LT5 80,40,20,15,10 7 K2 Horiz loop 
K4NVJ 80066 301 38 LT5 40,20 7.5 K1 136' dipole 
AB9CA 37380 178 30 LT5 40,20,15,10 10.5 IC707 40 m dipole 

AZ K7RE 2045940 1677 122 LT1 40,20,15,10 24 K2 Tribander, rot dipole @ 40' 
NQ7X 265050 465 57 LT1 40,20,15,10 8 TS850S 3 el tribander 
AA7EQ 45108 179 36 LT5 40,20,15,10 5 K2 GAP Titan, inv vee 

BC VE7SL 294224 592 71 LT5 40,20,15,10 5.9 
CA W6ZH 290745 585 71 LT5 160,80,40,20,15,10 8.5 K2 Triband yagi, 2 el 40 m, vert 

NK6A 231924 502 66 LT5 40,20,15,10 7 K2 C4 
W3SE 130340 532 35 LT5 15 9 FT817 A3 @ 30' 
WA7SPY 102396 318 46 LT5 40,20,15,10 15.5 K2 Carolina windom 40 
AD6GI 67032 266 36 LT5 20,15,10 6 K2 Dipoles 
KB9LGJ 47320 260 26 LT5 15 13 K1 Dipole 
AD6JY 46592 208 32 LT5 40,20,15,10 7 K2 HF9V 

CO K0FRP 1396500 1330 105 LT1 160,80,40,20,15,10 21 TS850 Mono bander 80-10 
KI0II 408240 567 72 LT1 80,40,20,15,10 10 TT Omni VI 2 windoms @ 30' 
N0TK 381108 698 78 LT5 40,20,15,10 14 K1, HTXlOO Attic dipoles 
WF0K 20300 116 25 LT5 2 Emtech 80120 65' long wire in attic 
KBQLUR 5159 67 11 LT5 1.5 K1 Dipole 

DE WB3GCK 45320 206 22 LT1 40,15 7.5 SW-40, MS-15 24' HB Vert 
FL N4BP 2672640 1856 144 LT1 160,80,40,20,15,10 23 FTlOOOMP TH7,402BA, dipoles 

KG4FSN 57057 247 33 LT5 20,15 9 NW20, MS15 Dipole 
AF4LD 14364 108 19 LT5 40 7 MFJ-9040 Dipole 

GA K4BAI 363832 712 73 LT5 80,40,20,15,10 6.75 FTlOOOMP TH6DXX, dipole, inv vee 
KE2WB 350056 658 76 LT5 80,40,20,15,10 13 HW9 13 1' dipole @ 40' 
AF4PP 120400 344 50 LT5 40,20,15,10 7 K1, K2, Sierra Crossed doublets @ 50' 
K4GZZ 35126 193 26 LT5 20,15,10 11 FT920 TH3 

HP HPlAC 107702 314 49 LT5 20,15,10 IC706 TA33jr 
ID K7TQ 171710 446 55 LT5 40,20,15,10 K2 C4S @ 50' 
IL N9WW 29673 157 27 LT5 80,40,20,15 7 K1, FT301SD Multi-band dipole @ 35' 

N9RY 13776 123 16 LT5 20 2.5 TS570D Attic inv vee 
N9EXY 11025 105 15 LT5 40,15 7 
W9CUN 7826 86 13 LT5 40 5 TT Delta 580 40 m horiz loop @ 8' 
WB9MII 450 15 3 LTI 20 0.75 FT817 Indoor G8PG vert 
K9PX 304934 947 46 LT5 40 15 K2 80 m loop 
N9AVG 71400 255 40 LT5 40,20,15 7 K1 44' dipole 
K9UT 26838 142 27 LT5 20,15 3 K2 Sloper 

KS WB0SMZ 756 27 4 LT5 20 2 NorCal20 Butternut vert 
KY K4AVX 51373 179 41 LT5 40,20,15,10 2 FT817 40 m dipole 

N4LH 4872 58 12 LT5 40 1.5 HW8 80 m delta loop 
MA NBlB 328055 721 65 LT5 8 K2 C3 @ 60' 

AAlMR 197880 388 51 LT1 40,20,15 17 K1 80 m dipole 
KlGDH 47880 180 38 LT5 80,40,20,15,10 6 HW9 GSRV, TA33jr 
WlXH 43183 199 31 LT5 80,40,20,15,10 6 FT817 70' random wire 

ME AAlMY 702706 1033 96 LT5 40,20,15,10 17 IC706 2 - 88' zepps @60' 
K0ZK 498456 828 86 LT5 40,20,15,10 18.8 K2 20 dipole in attic 

MI K8CV 255136 544 67 LT5 160,80,40,20,15,10 
AB8DF 145530 378 55 LT5 80,40,20,15,10 5 K2 105' dipole @ 40' 
KI8AF 82992 304 39 LT5 40,20,15 8 K1 ZePP 
K8DD 72324 287 36 LT5 80,40,20,15 2 K2 G5RV @ 70' 
N8TDH 12495 119 15 LT5 40 6 MFJ-9040 Dipole 
WA20CG 6370 65 14 LT5 40,20,15 3 FT817 Maldol whips 

MN N0UR 1224000 1200 102 LT1 160,80,40,20,15,10 18 K2 Yagi, wire 
N0HRL 6048 72 12 LT5 40,20 4 KI Attic dipole 
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2TH Call Score Pts SPC Power Bands Time Rig Antenna 

d o  WA0OTV 2698 142 19 GT5 15 4 TS530S Indoor dipole 
MS K5HQV 182329 427 61 LT5 80,40,20,15,10 10 FTIOOOMP 140' dipole, ham stick 
MT AC7GM 10080 90 16 LT5 40,20,15 3.25 DX77 G5RV 
NC N4HAY 110700 369 30 LT1 20 8.75 K2 5 el 20 m yagi @ 73' 

WB2QAP 12971 109 17 LT5 40 3 KI Isotron 40 m 
NH WlPID 4690 67 10 LT5 80,40,20,15 3 FT817 OCF dipole 
NJ N2CQ 1068235 1327 115 LT5 80,40,20,15,10 16 TS850 TA33jr, doublet 

W2AGN 303260 514 59 LT1 80,40,20,15,10 17 QRPtt, Argo I1 300' horiz loop, KT34, dipole 
K2JT 229200 382 60 LT1 160,80,40,20,15,10 5 Sierra Doublet 
W2JEK 105609 321 47 LT5 160,80,40,20,15,10 5.5 FT840 Dipole, gnd plane, 

endfed dipole 

K2pQ 90902 302 43 LT5 40,20,15,10 7 TS850 Dipole, random wire 
NM W5TTE 4158 54 11 LT5 20,15 4.5 FTlOlF End fed wire 
NY W2QYA 63360 192 33 LT1 40,20,15 14 HW8 Inv vee 

KZUD 6930 77 9 LT1 40 49er, SMK1, End fed 112 wave 
2N2140 

OH N8ET 1165540 1154 101 LTI 160,80,40,20,15,10 Omni VI 
WBSRTJ 54026 227 34 LT5 40,20,15,10 3.5 FT920 C4SXL, dipoles 
KB8X 29260 190 22 LT5 40 6.75 OHR 100 40 m dipole @ 35' 

OK K5AAR 222950 490 65 LT5 80,40,20,15 14 HB Xcvrs TA33, dipole 
KA5 J 1134 27 6 LT5 20,15 0.3 IC735 Inv vee @ 25' 

ON VE3IGJ 26642 173 22 LT5 20 10 K2 Inv vee 
PA N3AO 438060 745 84 LT5 160,80,40,20,15,10 11 

K7SZ 241150 530 65 LT5 80,40,20,15,10 12.5 K2 TH7DX @ 52', 40 m EDZ 
K3WW 209286 453 66 LT5 160,80,40,20,15,10 7 K2 40 2CD, 114 wave vert, C3 
W3TS 138600 264 35 LT250 160,80,40,20,15,10 3 HB superhet 160 m tee, inv vee, 2 el yagi 
W3ZMN 135905 353 55 LT5 80,40,20,15,10 12 K2 Dipole, vert 
K3HX 127946 481 38 LT5 20 TS870 20 dipole @ 30' 
N3IUT 81312 264 44 LT5 80,40,20,15,10 16 K2 C4 @ 60' 
WB3AAL 47300 215 22 LT1 20 6.5 K2 Beam 
K3NVI 21735 135 23 LT5 80,20,20,15 4 TS130V Long wire, vert, mini-quad 

RI K8ZFJ 58240 208 28 LT1 80,40,20,15,10 12 Argonaut 515 G5RV 
SK VESRC 8624 77 16 LT5 0.6 K2 2 el tribander 
TN NY4A 1168160 1490 112 LT5 160,80,40,20,15,10 21.5 

K4BX 71120 254 40 LT5 7 K2 Dipole 
KW4JS 35931 177 29 LT5 40,20,15,10 7.5 K2 Vert, double Zepp 
N4QZU 2646 42 9 LT5 20 0.5 DSW20 G5RV 

TX W5USJ 277662 601 66 LT5 40,20,15,10 16 
W5TA 29141 181 23 LT5 20 1.75 Red Hot 20 HB 5/8 vert 
KZ5J 17780 127 20 LT5 20 6 K1 Dipole @ 7' 

UT KD7AEE 685860 1065 92 LT5 80,40,20,15,10 9.5 
WA7LNW 571242 938 87 LT5 40,20,15,10 K2 272' wire loop 
W7TU 162127 437 53 LT5 20,15,10 

VA K4JM 138138 506 39 LT5 80,40,20,15,10 135' invL 
K3SS 43680 208 30 LT5 80,40,20,15,10 5 FT757GX Inv vee @ 35' 
N4ROA 9555 105 13 LT5 80,40 1.5 K2 450' loop 
K4UK 5208 62 12 LT5 40,20 0.66 K2 160 m dipole 

VT WlSA 11648 104 16 LT5 40,20 1.5 K1 TH6DXX, 40 m half square 
WA K7NTW 470645 791 85 LT5 40,20,15,10 20 TT Omni VI+ 40 m vert, 2 el quad 
WI N9NE 726138 1017 102 LT5 160,80,40,20,15,10 14.5 K2 Tribander 

NK9G 44352 192 33 LT5 40,20,15,10 10 TS940S PRO 57,40 m rot dipole 
WA9PWP 5124 61 12 LT5 40,20,15 1.5 K1 20' wire in tree 

WV WA8WV 155700 519 30 LT1 40 8.3 FTI OOOMP EF240 @ 40' 
MKV 

K8MIA 134568 356 54 LT5 80,40,20,15 
KXKFJ 12446 127 14 LT5 80 3 
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ARCI contests. We welcome you, and 
hope that you found the contest experience 
enjoyable. I hope to hear from you again in 
the next one. 

A look at the top ten once again shows 
that running 1 watt to get the lox multipli- 
er pays off Five of the top ten used 1 watt. 
There were the usual favorites, N4BP, 
K7RE, KDFRP, and NDUR, as well as a 
few new ones to the top ten box. 

Take a look at the team scores. Once 
again, the Aluminum Kings ruled the roost. 
That five member team placed lst, 2nd, 
3rd, 4th, and 6th. You have to combine the 
other top 18 finishers to equal the score of 
the Kings. If you didn't work several of 
these guys, yon just weren't trying. FB 
Kings! 

One final note. Take a look at the 
entries for Georgia and you will find 
K4BAI. If you take a look at the list of 
competitors in the World Radiosport Team 
Championships, you will also find K4BA1, 
John Laney, as one of the teams represent- 
ing the USA. Selection as a team member 
indicates that an individual is one the very 
best in contesting-World Class, for sure. 
I'm very impressed and pleased that John 
participates in our QRP ARCI contests. 
The WRTC 2002 is July 13th and 14th dur- 
ing the IARU HF World Championship, 
which may be over by the time this issue 
gets out. Nevertheless, good luck in 
Finland, and thanks for participating in our 
contests, John. Next time you run across 
K4BAI in our contests take a bit of time to 
say hello. 

The next QRPARCI contest of this size 
is the Fall QSO Party in October. See you 
there. 

Soapbox 
K9PX-No other contests this week- 

end. Nice scheduling, Randy. KSKFJ- 
Unfortunately other commitments kept my 
operating time to a minimum. Was able to 
grab a few Qs on Saturday evening on 3.5, 
so just did the single band thing this time. 
K3HX-Surprising amount of activity on 
20 meters. Highpoint was being called by 
LZ2RS. Best QRP DX in years. Looking 
forward to next sprint and FD. N4HAY- 
Excellent test of new antenna! N4ROA- 
Unable to operate much, hut sure did enjoy 
what time I had. WAOOTV-15 meters 
was good this year. It was nice hearing a 
lot of old friends on the band. W5TTE- 
Been a long time since I got into one of 

these contests. Almost forgot how much 
fun they are. Didn't have much time on 
this one, hut I'll he back at it with dedica- 
tion in the Fall. K4GZZ--Great contest. 
FISTS guys were in there too! Bands were 
not that great, hut it really didn't matter. 
N9RY-Still amazed at what 5 watts and 
simple antenna provides. KSHQV- 
Conditions were marginal here on Sunday. 
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15 meters was the workhorse. Just never 
heard too much activity on 10 meters 
either day. Worked everyone I could hear. 
WA9PWP-Just testing the K1 with inter- 
nal batteries and there were stations that 
needed to be worked! AF4LD-New 
member and first QRP ARCI contest. 
K4UK--Got in only 40 minutes. Was 
watching the Masters Golf Tournament. 
K9UT-My first contest and really 
enjoyed it! N K 9 G U s e d  new "HamPilot" 
software with Palm IIIe & Graffiti soft- 

ware. Software great! Graffiti no way 
again! Keyboard next time. KZJT-Would 
be nice if we had a little more elbow room 
on 20 meters. KISAI-Lots of band noise 
(QRN), but enjoyed the contest and more 
contacts than I thought I would. Thanks to 
all. W2JEK--Great contest. N4LH-Just 
dropped in to revive the good old HW8 
given me by my late buddy, W4ELO. The 
party was lots of fun! KB9LGJ-Thanks 
for the hard work Randy! K4NVJ-FUN. 
More time would have been more fun! 
KBZK-I do a jazz radio show on 
Saturday nights so I miss Saturday night 
operating. WlSA-Enjoyed by first QRP 
event with my new Kl!  KS4L--Great fun! 
Thanks for a FB contest! K3NVI-Poor 
hand conditions! W 3 T S O n l y  had a little 
time to operate. Tried to work as many as 
possible, hut 40 meters seemed "dead" at 
the end. WB9MII-Time was limited but 
enjoyed the contest immensely. 
Milliwatting can he done from inside a 
condo. NBlB-Just finished the K2 yes- 
terday-planned to get on for a while, 
wound up staying longer than expected. 
Couldn't believe working the JAs with one 
call the KH2 even more surprising. 
WB9AAGManaged to work 6.5 hours 
between painting and having a migraine 
headache. 1 still had a hall. Thanks to 
everyone for all the QSOs. VESRC-Just 
finished my basic K2 rig so thought I'd try 
it out on and off during the contest. 
Worked great and I'm looking forward to 
putting in a greater effort next go around. 
WOK-Could not work more than 2 hrs, 
but enjoyed the fun. There were a lot of 
patient ops who did not object to repeating 
numbers. I'll plan on working all the ARCI 
contests. N9AVGHad  a blast despite the 
poor propagation and local thunderstorms. 
A battery powered K1 and a dipole provid- 
ed 7 hours of fun for me this weekend. 
Bring on the Hoot Owl Sprint! NQ7X- 
Tough conditions, signals would drop out 
in the middle of an exchange, hut fun any- 
way. Thanks to ARCI and all who hung in 
there. WBSRTJ-First time in the contest 
and had a great time. What better to do on 
a rainy weekend. 72s to all. WZAGN- 
Conditions pretty poor, lots of QRN. 
Started off with QRP++, hut needed 
receiver in K2. KSZFJ-Great fun, even 
with a dusty old Argo 515 and rusty CW 
ears! ABSDF-Weather was too nice for 
an all out effort. Got on Saturday after all 
the chores were done and Sunday for a 
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couple of hours. 20 meters was disappoint- 
ing. NOHRL-Thunderstorms cut me 
short Sat night. Nice weather Sunday- 
was hard to stay at the radio. W6ZH-No 
KL7 or KH6 this time. Did get call from 
Cam, HPIAC. W4DEC-Enjoyed contest 
but bands seemed to come and go. Stations 
were spread out a little more than in former 
contests and for the most part contestants 
were polite. AAlMY-Bands really 
punky but worked good DX. Very spotty 
propagation. Plagued by very old/trouble- 
some laptop wldead clock and many lock- 
ups. Lost 80 meter Qs. AF4PP--Great 
contest ... thank you for taking the time to 
promote, score, manage, etc. It is much 
appreciated. KBFRI-Conditions were 
not the best but did my best pulling 
through the weak ones. 10 meters was not 
good here in CO, 13 Qs was all I could get. 

I9CA-Had a great time. Stayed longer 
n I had planned. Only my second con- 
t, and my code is not so good yet, so 

thanks to all the other ops for their 
patience. KIBII-Planned on working 
high bands only but was not making many 
contacts so jumped into the 40 meter fray 
for some needed contacts and multipliers. 
Always a fun event. K7NTW-QRP ops 
come through with flair in spite of ronen 
band conditions. East coast spotty, but still 
a blast of a contest. N4BP-Doubled last 

Spring's score. One watt is definitely the 
way to go. Thanks to all who moved from 
band to band for me. Surprised to be able 
to work ten states on 80 meters. N9WW- 
High background noise levels made for 
tough conditions. Thanks to all ops who 
hung in there to work me. KBBLUR- 
First ARCI Sprint for me-fun despite 
poor conditions. WB3GCK-I operated 
while on a camping trip to Lum's Pond 
State Park in Delaware. Great fun handing 
out DE as a new multiplier for many sta- 
tions. KZ5J-This was my first QRP 
ARCI contest and I had a blast. The high- 
light of the test was working NORC and 
his mighty 250 mW. K4AVX-Thanks to 
KOFRP, who looked up my QRP ARCI # 
as my first QSO. I was portable and forgot 
to take it with me! From his score, it looks 
like I didn't take up too much of his time!! 
K4BX-Will play more next year and 
hopefully conditions will be better. Never 
heard a sig on 10 meters. NK6A-here 
seems to be more CA activity this year 
than previous years. Either that or band 
conditions were so poor I barely got out of 
my own backyard. AD6GI-Limited 
time, but had a lot of fun. Found S+P to 
work best on this one for me. Thanks to 
the many fine operators for their excellent 
ears. KZPQ-Other than Spartan sprint or 
FOX hunt first serious attempt at a contest. 

Was antenna poor with coax fed 40 
meter dipole. Put up random wire on 
Sunday. I'll be ready for the fall. 
K8MIA-Had a great time with some bad 
band conditions at times. Thanks guys. 
Looking forward to my membership num- 
ber. N9NE--I did work stations on all HF 
bands and worked several DX stations. 
The best was TL8DV in Central Africa on 
10 meter CW (Dave gave me a 579!). 
K7RE-Had more QSOs than ever 
before, but didn't match the total with 
SPCs that I needed. Still, it was great fun, 
if not a little slow on Saturday due to 
Friday's solar flare. N2CQ-Not the best 
conditions in memory. Good activity on 
Sat night late but tough sledding on 
Sunday. N05W-15 meters was the 
money band here with 20 meters having 
very high QRN. 10 meters was open from 
time to time but not many stations trying 
it. Maybe next time conditions will be bet- 
ter. W5USJ-Completely surrounded by 
thunderstorms Sat and Sun. Too much 
noise to do much good on 40 meters. 
Missed the best opening on 10 meters. 
One of my better scores for this event. 
AD6JY-Usually I just play in the con- 
tests and hand out a few points, but I had 
more QSOs than usual in this one. 
W5TA-First time I've participated in 
this contest. Lots of fun! I'll be back. mm 

2002 End of Summer PSK-31 Sprint 

Da tn ime :  
September 8, 2002; 20002 to 24002 - 
20 meter band & PSK-31 only 

Exchange: 
Members - StatelhovincelCountry, 
Name, ARCI Number 
Non-members - StatelProvincel 
Country, Name, Power Out 

QSO Points: 
Member = 5 points; Nonmember, 
Different Continent = 4 points; Non- 
member, Same Continent = 2 points 

Multipliers: 
SPC (Statelhovincel Country) total. 

Power Multiplier: 
0 - 250 mW = x15 
2 5 0 m W - l W = x 1 0  
1 W - 5 w = x 7  
Over 5 W = xl 

st Ann 

Suggested Frequency: 
20 meters: 14070.15 kHz 

Score: 
Points x SPCs x Power Multiplier. 

Entry includes a copy of logs and sum- 
mary sheet. Include legible name, call, 
address, and ARCI number, if any. Entry 
must be received within 30 days of contest 
date. Highest power used will determine 
the power multiplier. Only one signal on 
the air at a time. 

The final decision on all matters con- 
cerning the contest rests with the contest 
manager. Entries are welcome via e-mail to 
rfoltz@turbonet.com or by mail to 

Randy Foltz 
809 Leith St. 
Moscow, ID 83843 

After the contest send your Claimed Score 
by visiting http:l/personal.palouse.net/ 
rfoltz/arci/arcisum.htm. You must still sub- 
mit your logs by either e-mail or regular 
mail if you use the High Claimed Score 
form. Check the web page for 7 days after 
the contest to see what others have said and 
claimed as their scores. 

2002 Fall QSO Party 

DateJTime: 
October 19, 2002; 12002 through Oct. 
20,24002. You may work a maximum 
of 24 hours of the 36 hour period. CW 
only. 

Exchange: 
Members - RST, StatelProvincel 
Country, ARCI Number 
Non-members - RST, State/Province/ 
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Country, Power Out 
QSO Points: 

Member = 5 points; Nonmember, 
Different Continent = 4 points; Non- 
member, Same Continent = 2 points 

Multipliers: 
SPC (StateProvincei Country) total for 
all hands. The same station may he 
worked on more than one band for 
QSO points and SPC credit. 

Power Multiplier: 
0 - 250 mW = x15 
2 5 0 m W - 1  W=x10 
1 w - 5 w = x 7  
Over 5 W = xl 

Suggested Frequencies: 
160meters 1810kHz 
80 meters 3560 kHz 
40 meters 7040 H z  
20 meters 14060 kHz 
15 meters 21060 kHz 

10 meters 28060 kHz 
Teams: 

You may enter as a team of either 2 to 
5 members per team or unlimited num- 
ber of operators as long as a maximum 
of 5 transmitters on the air at a time. 
You compete individually as well as on 
the team. Teams need not be in the 
same location. Team captain must send 
list of members to Contest Manager 
before contest. 

Score: 
Points (total for all hands) x SPCs (total 
for all bands) x Power Multiplier. 

Entry may he All-band, Single-, High-, 
or Low-Band. Entry includes a copy of 
logs and summary sheet. Include legible 
name, call, address, and ARCI number, if 
any. Entry must he received within 30 days 
of contest date. Highest power used will 

determine the power multiplier. Only one 
signal on the air at a time. 

The final decision on all matters con- 
cerning the contest rests with the contest 
manager. Entries are welcome via e-mail to 
rfoltz@turbonet.com or by mail to 

Randy Foltz 
809 Leith St. 
Moscow, ID 83843 

After the contest send your Claimed Score 
by visiting bttp:i/personal.palouse.oe~ 
rfoltzlarci/arcisum.htm. You must still sub- 
mit your logs by either e-mail or regular 
mail if you use the High Claimed Score 
form. Check the web page for 7 days after 
the contest to see what others have said 
and claimed as their scores. 

Contest results are published in QRP 
Quarterly H 

Kazo Kc 
Michael 

H ow to turn a springtime business trip to Kalamazoo, 
Michigan into a very pleasant contesting experience? Pack a 

Yaesu FT-817 and all the necessary operating accoutrements into 
a simple Jansport backpack, suffer the numerous security indigni- 
ties at two major airports, and walk like the Hunchback of Notre 
Dame weighted down with luggage, briefcase, etc. 

My usual station-in-a-pack consists of the FT-8 17 with Radio 
Shack 1600 mAH batteries, a Radio Shack 3Amp power supply 
(yes, complete with noise-I was able to place the unit behind a 
brass planter to reduce the bash), MFJ 945E mobile antenna tuner, 
MFJ Bencher key, a pair of Radio Shack Optimus Nova 64 fold- 
able headphones, four Maldol antennas for 10-40 meters, and a 
camera tripod modified to electronically mimic a vertical antenna 
counterpoise. The tripod idea was "borrowed" from the Alpha- 
Delta Outback design. All three tripod legs are connected by 14 
gauge copper wire and fed into the BNC base-plate which holds 
the Maldol antennas. All this gear weighs approximately 25 
pounds, hut is easily carried in a backpack. 

The Kalamazoo QTH was located on the nineteenth floor of a 
twenty-story high-rise apartment complex, and the open patio 
faced east to south. I had to angle the antenna outward at a forty- 
five degree angle to clear the concrete, but this seemed to work 
well (see photo). 

Conditions for the ARCI Spring Contest seemed excellent, 
and to my great surprise I was able to make fourteen QSOs in FL, 
AL, ME, NJ, TX, CO, and other closer states on 40, 20, and 15 
meters with relatively good signal reports. Two of the strongest 
signals were from N4BP, and N2CQ. When not on the air, the rig 
made for some nice European and Asian shortwave listening. 
Even with a marginal antenna, being nineteen stories high cer- 
tainly makes a difference! 

The portable antenna used for W1A20CG's ARC1 Spring QSO 
Party operation in Kalamazoo ("Kazo"). 

I'm looking forward to Field Day 2002 and using the same 
station on battery power. Hopefully, I can make it to the roof of 
the high-rise, and have an unobstructed field of view. The QSO 
totals should be dramatically improved. Hope you all can have as 
much fun as I did! 00 
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IHO- ebrew d Well I 
hap:, 

I n late April an article appeared in the 
Scientific American entitled "R.I.P. for 

D.I.Y, Science Tinkerers Continue To Take 
It On The Chin." The article addressed the 
lack of enthusiasm for "do it yourself' 
(D.I.Y.) projects that is apparently evident 
in all areas of scientific endeavor. Ham 
radio was mentioned several times in the 
article, and one ham was even quoted as 
saying "The art of home-brewing one's 
own electronic equipment is pretty much a 
lost one." I was a little shocked when I 
read the article because it didn't seem to 
describe ham radio as I know it. 

I returned to the hobby after an extend- 
ed absence early in the year 2000, and 
what drew me back was all the homehrew 
activity in the QRF' community. It seems 
that if the Scientific American article is 
correct, then the QRP world is in remark- 
able contrast to the trend noted in other 
fields of amateur science. I am not famil- 
iar with trends in amateur astronomy, 
robotics, and some of the other amateur 
science fields mentioned in the article, but 
I most certainly believe that if hams are 
feeling D.I.Y. is dead they haven't discov- 
ered the world of QRP. As QRP enthusi- 
asts, we are fortunate to have clubs that 
promote homebrew construction and 
make it affordable for everyone. We have 
many kit makers catering to our needs, 
and we have lots of support from fellow 
builders and gums. In this article, 1 have 
tried to document the positive homebrew 
climate we live in and point out why it 
doesn't look to me like homebrew con- 
struction is dead. This is based only on my 
experience in a time frame of roughly 
1970 until the present; your perspective 
may he different. 

Better Ingredients 
I believe the homebrewer today has 

more parts and better parts to build with 
than ever before. Those parts are also 
more readily available than they used to 
be. The explosion of wireless technology 
worldwide has driven chip makers to 
develop and market devices we could only 
dream about in years past. Many of these 
devices have trickled down to the ham 
homehrew market and have a pricelperfor- 

Kids like honlehrcw too. Here. Ed Hare. WI KFI, is instructing the aothor's son dur- 
ing the building event a t  the Iowa QRP Convention 2001. 

mance ratio that makes them very attrac- 
tive. The proliferation of microcontrollers 
and microprocessors in our homes, 
offices, and cars has also given us some 
pretty cool homebrew ingredients as well. 
We can thank cell phones for the 
NE602lSA612 chips so common in our 
QRF' rigs, and cheap microprocessor crys- 
tals allow us to have high performance 
crystal filters for just a few dollars. DDS 
and DSP chips keep getting better all the 
time, and some of our projects use that 
kind of technology. 

Parts Are Readily Available 
When I was a kid trying to build gear 

in the early 70s, I always had trouble find- 
ing parts. My dad was a ham and a home- 
brewer from way hack so I had some parts 
on hand, but it seemed like every project 
had plenty of parts that I just couldn't find. 
In a nearby city there was a store that sold 
parts to radio and TV repair shops, and 
when I got desperate enough I would go 
there and try to get a part. It was a dingy, 
dirty, and disorganized place in the bad 
part of town. The people who worked 
there were generally unfriendly, and if you 
didn't have an exact part number you were 
usually out of luck. Worst of all, their parts 
were all behind the counter, so there was 

no browsing. Some large suppliers would 
do mail order back then, hut you more or 
less had to masquerade as a legitimate 
business in order for them to sell to you. 
They also generally had large minimum 
order requirements, and service was pretty 
slow. 

Today we have many excellent parts 
sources available to us. Digikey and 
Mouser are the ones you most often hear 
about in the ham community, and they are 
both excellent. They have large catalogs 
full of high quality parts, and they will sell 
to anyone. For the most part, they have 
reasonable minimum order and service 
charges, they don't mind selling you one or 
two of an item, your order usually ships the 
day you place it, and you can even have it 
on your doorstep tomorrow if you want to 
pay for overnight shipping. You can also 
go to their web pages and check availabil- 
ity (which is seldom a problem) and you 
can get data sheets and product informa- 
tion there as well. If you need additional 
information on a part, a quick call to their 
ofice will usually have a data sheet on it's 
way to you in minutes via e-mail or FAX. 
In addition to the big commercial sources, 
there are also many smaller companies and 
individuals that offer great deals on some 
of the more hard to find parts. The NOR- 
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CALparts kits are another excellent source 
for homebrewers, and have been offered in 
assortments of toroids, capacitors, and 
resistors, and for a minimal cash outlay 
you can have a pretty impressive parts 
inventory. 

Homebrewers typically like to 
scrounge parts from discarded equipment, 
and in the old days, radios and televisions 
were about all we had to pick from. Those 
certainly had some good parts in them, and 
as a kid I appreciated the supply of 365 pF 
variable capacitors available at curbside on 
any given garbage night. Today's electron- 
ic discard however, contains a wider range 
of devices, and things like cordless phones 
and VCRs can have some pretty useful 
parts in them. 

Better Tools 
If you search the Intemet a little you 

will find all kinds of nifty freeware that 
can make your homebrewing efforts more 
productive and enjoyable. Sound card 
software is available that will help you 
characterize filters. If you want to make 
your own circuit boards, there are several 
very nice CAD programs available. There 
are tons of programs you can download 
that will walk you through the design of 
output filters, matching networks, anten- 
nas, etc., and there are even SPICE free- 
ware programs available on the Internet. 
Simulating a circuit using SPICE is not as 
difficult as it may sound, and using these 
programs and simulation offers the home- 
brewer a great way to learn about circuits 
and try out ideas before warming up the 
soldering iron. If you want to work with 
microcontrollers, most chip makers prn- 
vide assemblers and development tools on 
their web sites for free, and programming 
circuits are simple to build and well pub- 
lished. 

Setting up a test bench doesn't have to 
be an expensive endeavor either. Some 
very nice kits are available for things like 
LCR meters and frequency counters, and 
good oscilloscopes and signal generators 
can be found at hamfests and on e-bay for 
a reasonable price. The ubiquitous "anten- 
na analyzer" is also a very handy thing to 
have on the bench, and a search of the QRP 
literature will turn up a number of con- 
struction projects for simple test equip- 
ment. Many of these projects make nice 
starter projects for the beginning home- 
brewer. 

Plenty of Great Circuits to Build 
The Scientific American article notes 

the passing of some publications that 
catered to the tinkerer like Popular 
Electronics and Byte Magazine. There was 
a time when these publications were very 
popular and some of the ham magazines 
seemed to contain more construction arti- 
cles. I randomly pulled the December, 
1978, 73 Magazine from my collection and 
noticed that it had twenty-five construc- 
tiodtechnical articles, ranging from code 
practice oscillators to an X-hand transceiv- 
er. Granted, we don't see that kind of mate- 
rial all in one place on a monthly basis any- 
more. Still, there are plenty of good pro- 
jects to be built, and new ones are being 
developed all the time. The monthly ham 
magazines and publications like the ARRL 
Handbook are still excellent sources. In the 
QRP world we have periodicals put out by 
several clubs, either in paper form or on 
the Internet, and many individuals are pnb- 
lishing projects and technical info on their 
own web sites. The web sites of chip mak- 
ers are also a source for project informa- 
tion, and some even have application notes 
that include board layouts and micro-con- 
troller source code. 

Talented Elmers 
We QRPers are really rich in this area. 

We have many talented and highly experi- 
enced folks willing to help us solve a prob- 
lem or understand a circuit. In the old days, 
it was hard to gain access to this kind of 
technical expertise because you generally 
only had the talent pool in your local area 
to draw from. Now, with the Internet, your 
"Elmer" can live anywhere in the world, 
and may very well be an expert on the 
topic of your question. With all the news- 
groups, various ham related reflectors, and 
QRP-L, you have easy access to some 
excellent help. 

The Scientific American article men- 
tions the technical elite, professional engi- 
neers and scientists who tinker in order to 
keep up to date. The article states that 
"...these elite have left other amateurs so 
far behind that it is hard to draw new peo- 
ple into their ranks." Again, I believe the 
QRP world runs counter to this statement. 
On QRP-L, for example, we see excellent 
posts by leading designers, engineers, 
physicists, and authors. Whether the ques- 
tion relates to biasing mosfets, or calculat- 
ing the efficiency of some newfangled 

antenna design, these people can boil it 
down to the essential details and present it 
in a manner that anyone can understand. 
They are indeed way out ahead of many of 
us, but from what I can tell, they are patient 
and more than willing to help those who 
are bringing up the rear. 

There are also many great examples of 
"Elmering" in the QRP community; some 
I have witnessed and many I have not. 
One excellent example is the 2N2-40 
group on Yahoo.com. John Wagner, 
NIQO, organized this group to build the 
2N2-40 Manhattan style transceiver 
designed by Jim Kortge, KRIQY. Initially, 
some group parts buys were made and 
some people donated parts so that a partial 
kit of parts could be offered to the builders 
at a very minimal cost. The designer him- 
self sorted hundreds of crystals and put 
together kits of matched crystals and vari- 
ous other parts for two different versions 
of the crystal filter. These were made 
available to the builders at a very reason- 
able cost, and when people started build- 
ing they started asking questions, Jim was 
right in there, answering each and every 
one. Whether it required a sentence or a 
page to answer, he provided the answer 
quickly and in a polite and professional 
way. What a great opportunity for home- 
brew and education! You get to build a rig 
from scratch, and you have a direct line to 
the designer in the process. Where else but 
the QRP world does that kind of opportu- 
nity exist? And with that kind of assis- 
tance, your homebrew project is almost 
guaranteed to be a success. After 10 
months in operation, the list is still going 
strong and it has 156 members. Since the 
beginning, over 21 00 messages have gone 
back and forth, and the Yahoo files area 
contains a wealth of information in the 
form of schematics, parts lists, calibration 
procedures, waveforms, and pictures of 
completed rigs. Many of the people who 
built rigs in this group were building their 
first homebrew radio. 

Kits and More Kits 
When I returned to the hobby in 2000, 

I was amazed at the quantity of kits avail- 
able, the excellent quality of the offerings, 
and the low prices of these kits. No one 
will deny that the passing of Heathkit left a 

continued on page 64 ... 
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"IIMHO" continuedfiom page 62 ... 

major void, but as QRPers we are fortunate 
to have many people working hard to fill 
that void. QRP clubs like NORCAL and 
NJQRPhave done a wonderful job of pro- 
ducing kits and making them available to 
us, and we owe them a huge thank you. 
They have not only given us an incentive 
to build, but they also push us to expand 
our skills and try new techniques, like 
Manhattan construction, Islander construc- 
tion, and surface mount technology. They 
really do a top-notch job, and their kits 
reflect that. The boards and components 
are professional quality and they provide 
excellent documentation and assembly 
instructions. This takes a tremendous 
amount of work, and it is all done entirely 
by volunteers who are extremely dedicated 
and want to share the joy of homebrew 
with as many of us as possible. 

We are also fortunate to have so many 
companies producing kits that cater to our 
needs. Many of these companies have 

he QRP Quarterly invites readers to T . . .  
subm~t ong~nal technical and feature 

articles as a service to fellow QRP enthusi- 
asts. Although the QRP Quarterly cannot 
pay for submissions accepted for publica- 
tion, it will acknowledge, with thanks, 
authorship of all published articles. 

Due to space limitations, articles 
should be concise. Where appropriate, they 
should be illustrated with publishable pho- 
tos andlor drawings. 

Full articles should go to any of the 
volunteer editors for review. Information 
for columns should be sent directly to the 
column editor. See the page 3 for address- 
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with a printed copy and a copy on disk, if 
possible. ASCII text is preferred. Photos 
and drawings should be camera-ready or in 
TIFF or JPEG format. Other formats can 
be used with prior approval. 

Technical and feature articles should be 
original and not be under consideration by 
any other publication at the time of sub- 

grown from roots similar to those of 
Elecraft. A talented designer built gear for 
his own use and soon found others wanting 
similar equipment. A few articles were 
published, a few kits produced, and before 
long a viable company is bom. These com- 
panies probably aren't as big as Heathkit, 
and they don't market products with as 
much mass appeal as Heathkit did, but they 
do provide the QRPer with lots of interest- 
ing things to build. Whether it is a little 
PIC keyer or a full-featured transceiver 
like the K2, there most surely is something 
to match everyone's skill level and operat- 
ing interests. To get a feel for how many 
kits are actually available, I searched the 
links from a couple of QRP club web 
pages and found sixteen companies offer- 
ing kits. Between those companies and the 
various QRP clubs, I counted about 160 
kits that were directly related to QRP or 
homebrewing. In my quick search, I didn't 
find all the companies or clubs who make 

mission to QRP Quarterly or while the 
QRP Quarterly is reviewing the article. If 
you contemplate simultaneous submission 
to another publication, please explain the 
situation in a cover letter. 

Material for possible use in QRP 
Quarterly should he sent to only one of the 
editorial volunteers, not to several at the 
same time. The QRP Quarterly editors and 
columnists will transmit the submission to 
others on the staff if it better fits another 
category. 

Accepting advertisements for publica- 
tion in QRP Quarterly does not constitute 
endorsement of either the product or the 
advertiser. 

Material cannot he returned unless 
accompanied by sufficient postage. 

The act of mailing a manuscript consti- 
tutes the author's certification of the origi- 
nality of the material. 

Opinions exwress are those of the 
authors and do not necessarilv revresent 
those of the ORP ARCI. it's officers. 

kits, and I didn't count every kit and all the 
variations of the different kits. The num- 
ber, while very rough, does indicate that 
QRP operators like to build kits and that 
their wishes are not going unanswered. 

Conclusion 
I feel fortunate that I discovered what 

was going on in the QRP world before I 
learned that homebrew had been pro- 
nounced dead. Otherwise, I might have 
believed it and perhaps I would have 
stayed away from this hobby that has pro- 
vided me so much enjoyment since my 
return. I believe that homebrew will 
always be alive. The parts and where we 
get them may change, building techniques 
may change, and our information sources 
may change, but I don't think people will 
ever fail to recognize the joy that comes 
from building your own gear. 

--de Jerry, W0P WE 
em 
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