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For $395.00 you get lots ofbuilt-in features such as both C\V& SSR 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 

I can't believe it's not a kit ! 

New Lower Prices on these Patcomm Radios 

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 mode 

Audio Filtering make this an exceptional rig. DSP features include 5 
"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 
power adjustable from 1 to 100 Watts. Here is a full featured rig which 

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

7 Flowerfield Suite MlOO St. James, NY 11 780 



Miniature lamblc Key Keyer 
Paddle Model PK-1 Key @  eyer = 

Corn i Ination 
Model K-4 Model KP-4 

$42.50 + $48.95 
*<*h.,, 

$84.00 . - 
Jhdent feel, fast, rugged 
Fine pitch d u s t  screws. 12 hcdons with two 50 character All the f e a m  of the Mod& 

~ a ~ n e r i c  bottom wid 2 mates, RFI filter memories. Has beamn mode, PK-1 and K 4  in a lightweight, 
& 3' keylne. Only 1" x 1-314"; 1.5 a 4year batte and WI filter. recjsion machined case. 

Knee mount available. 1-112"x%; only 1 , a  7-112" x 2"; only 1.7 02 
(Add $2.25 shipping) 118" mono &stereo jacks. Knee mount available. (Add $2.25 shipping) (Add $3.25 shipping) 

Send check or M.O. to: Paddlene Co. P.O. Box 6036 Edmonds, WA 98026. Sorry, no credlt cards. 
Shipping by U.S. Mail, first-class. Info: Bob, K17W. Tel: (425) 743-1429, E-mail: bham379627@aol.com 
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things to a lot of 
people. QRPers, as 
a whole, are an in- 
teresting lot, ca- 
pable people from 
all walks of life in 
active pursuit of di- 
verse amateur radio 
adventures. We are 

creative, consranrly building equipment and 
operating in unusual ways. We are constantly 
learning new skills and finding intriguing 
ways to share new experiences. Our talented 
QQstaff captures bits and pieces of the beau- 
tiful spirit. We wrap it up in this little maga- 
zine and promptly ship it your way. 

Per QQtradition, this issue will help the 
die-hard gear heads enter into the analytical 
mode and figure-out once and for all how 
that antenna system actually works (or why 
it doesn't). Learn how to squeeze all of the 
performance possible out ofyour Stealth and/ 
or attic antenna system. Implement the PSK- 
31 hardware needed to get on the air. Under- 
stand just what kind of rig the FT-817 is. 
And ... there are new goodies to build! 

But, wait, there is much, much more! 
You need to be sure you have a spot of 

tea with tasty crumpets while Dick Pascoe, 
GOBPS, takes you on a PSK-31 journey- 
Brit style. Shiver a little while the  
Cheeseheads take you out into the cold on 
FYBO adventures. Jump into the middle of 
the chaos of a pack of jubilant and energetic 
scouts mass-building Pixies. Get out your 
knitting needles and stitch-up a Kwikit or 
two. Pay homage to one of our great opera- 
tors as you enter Jim Lageson's, NOUR, 
shack. Figure out how Les Sharmck, K4NK, 
worked all that QW D X  Find out how you 
ranked amongst fellow radio warriors in the 
Contesting section. And enjoy the many little 
serendipities scattered through the pages for 
your enjoyment. 

The list goes on. Design, build, modify, 
operate, and chase adventure-so much to 
do so much fun to be had! 

craipb@hiwaay.net 1 
. . As you can ser,  your inaga~lnc 15 \,cry 

utilitarian in its layout design. Even so, it is 
dificult not being able to include all the great 
contributions we receive. I feel I must apolo- 
gize to all who didn't get their piece into this 
April issue due to physical constraints. 

We switched over to the Adobe Publish- 
ing Software Suite as a part of our continual 
improvement quest. W e k  still figuring out 
how to do this publishing business.) This pro- 
fessional grade software provides us with 
amazing new capabilities and makes our 
printer a much easier guy to get along with. 
Thanks to my staff for bearing with me and 
for your patience. 

Welcome two new members to our elite 
little group of QQ advertisers: Kanga and 
The QRP Book Store. Be sure to check out 
their offerings and new product reviews. (A 
limited number ofbusiness card size ad spaces 
are available for members to advertize club 
activities, Ham fests, etc.) 

I would like to offer a special thanks to 
Brian Murrey-KBBBVM, and his XYL, 
Ann, who are on special assignment assist- 
ing me in selecting a few additional QQ ad- 
vertisers. (Have any favorites?) 

Thanks again go to my daughter, Kim- 
berly. She has wiggled a kazillion pixels 
around creating a cover design that gets us in 
just the right mood for Dick's Cover Article. 
Like all the staff andour many con t r ibu to r s  
she makes time and volunteers her talent to- 
wards making the QQ magic happen! 

As a personal note, NM4T will make it 
to Dayton and FDIM this year. Past attempts 
have been thwarted by work related conflicts. 
I look forward to sharing tales and ideas with 
all you fellow Extreme Amateur Radio fanat- 
ics. (Get your travel plans made early.) 

Please let the authors know when you 
find something you value and be sure to pro- 
vide feedback on this issue's contents for the 
July Correspondence column. 

And ... one last comment: Larry East, 
our #1, All-Star Feature Editor, has now been 
a Ham for -! 

Let's all wish Larry 50 more! ee 

I I For Advertisement Information: I For Subscriptions or  Renewals: 

peau displaced cajun lad ... 
Joel M. Denison Sr--KElLA 

POB 542 
Strong, ME 04983-0542 

hamjoel@juno.com 

Brian Murrey (Acting) 
47 Grassy Drive 

New Whiteland, IN  46184 
brian@iquest.net kqOi@arrl.net 

Mark Mibum-KQOI 
117 E. Philip St. 

Des Moines, 1.4 5031 5-41 14 

1 ARC1 Application Form o n  page 61 1 
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Forwarded by ~ o h ~ o l i t ~ k a - W B 3 ~ ~ ~ :  \ f ia t  a surprise whcn the January 2001 

I keep hearing and reading on the list QRP Quarterly came through the door. The 
about the QRP Quarterly. 1 am new to QRP colour covers are great-this makes a real dif- 
so I wonder what exactly is it? I am totally ference. Not only is QRP Quarterly the BEST 
blind so wonder if ir is available in any kind QRP MAGAZINE available ... it now looks 
of electronic format? the part. As usual all the contents are a great 

Thanks so much and I look fomard to read. This is one of the few magazines where 
your reply I read every article published. Please pass on 
72, Kevin Nathan-K7RX my congratulations to the publications team. 

Regards, Brian-GM4XQI 
Hi--Jim (Stafford), 

Just received the January QQ. Craig: 
What a lovely presentation and content. Having been a member for many, many 
Congratulations to all. years I must say this issue of QQ is the best 

7213, George D o b b 4 3 R J V  ever. My thanks to all who worked on it. 
ED-AE4EC 

Wow, the 40th Anniversary Issue looks 
Great!!!!! Wow, the 40th Anniversary Issue looks 

When I opened the envelope, I was in Great!!!!! 
absolute awe of the changes. M on the cover of the lanuarv issue: 

Let me take this opportunity to public Top Left = Roo de WB3AAL on the 
ally thank the entire QQeditorial team for a Appalachian Trail above Hamburg, PA. The 
very well done job. building in the background is the Leigh Val- 

You know, QQ should be ~romoted to ley Astronomical Society's telescope. 
the homebrew community: there are a ton Top Right = Ron de WB3AAL on the 
of good construction articles in it! Appalachian Trail 3 miles east of Route 501 
73, Ed Hare-WlRFI in PA. The picture was taken in October 

2000, wx was snow and 28% 
Hi Craig, Bottom = Carter de N3AO on the Ap- 

I just got into my January issue and I palachian Trail near Hawk Mountain Sanc- 
have to say you knocked my socks off I just tuary in PA. 
now sat down and checked my membership 72 & 73, Ron Polityka-WB3AAL 
expiration. Even though I don't expire until 
July, I went ahead and renewed just to be The January 2001 issue looks so good I 
sure I didn't screw up and forget. I don't am afraid to spoil it with finger prints. 
want to miss a single one of the Anniversary What an outstanding publication! 
issues (or the subsequent ones either). . .. I can hardly wait for time to sit down 

I read where your daughter helped out. and read through this magnificent rendering 
She did a stunning job - it is quite elegant. of QRP information. I particularly like the 
Warmest Regards, Wally Linstruth- "Table of Contents" in which the "Idea Ex- 
K7AMI change" has all subjects listed, and in order 

no less. This one will be hard to follow and 
I am sure you have been inundated with all concerned should be proud. 

letters and messages regarding the latest is- Thanks for such great work and espe- 
sue of QQ, but let me add my voice to the cially for so much personal time and effort. 
chorus: well done. I must honestly say, that 72, George Lee-KR5C 
QQ won't have to go too much further be- 
fore it rivals QST with respect to professional I was home, sick with the deadly scourge 
quality layout and appearance. Ofcourse, the that is running through the Midwest this sea- 
content already-and for some rim-x- son. When I opened my mailbox and found 
ceeds QST. the QQ in there it made my day. All I can 

Now, the most import thing for me is say is WOW!!!. The Editor has certainly set 
to be sure I re-up in time so I don't miss any the bar high with this issue. Full Color Cov- 
issues. I guess I'll copy Mark-KQGI, to be ers. Good Articles (especially the AT articles 
sure.. .my pen is poised over the checkbook. since I will be there next fall during the Rocket 
72, W. H. Phinizy-KGWHP Boys festival), Some good awards articles and 
4 April 01 The QRP Quar ter ly  

n~illiwatring arricles. I r  crrtainly was a joy to 
read, especially after being cooped up all day 
feeling sorry for myself. I was so inspired I 
dragged myself over to the radio and made a 
few Q's. 

Brian Cieslak-AE9K 

Ken & Staff-Got my copy today 
WOW!!!!!! Great job guys! How are you go- 
ing to top this one? 
73, Buck-NBCQA 

My hat is off to our new editor, Craig 
Behrens--NM4T who is responsible for the 
new look in QQ. Color, quality printing and 
a printer who is timely It sure looks like our 
printer problems of the past are over. My 
compliments! 
Mike Branca-W3IRZ 

Is that Cover Great or what ? (Both 
Front and Back!) 
72, G. "Danny" GingeU-K3TKS 

Pardon the bandwidth. But I must pub- 
licly commend Norcal and QRP ARC1 and 
all of their fine contributors. 

I recently re-subscribed to QRP Quar- 
terly and QRPp after an absence for about a 
year. I was pleasantly surprised to find a new 
issue of each in the mailbox today. The Norcal 
effort is excellent as usual. The illustrations 
are superb. The Quarterly is incredible. It 
would make any commercial publishing 
house proud. The focused content of both 
will keep me busy reading for some time. 

Thanks for all of the hard work!!! 
73, Jeff-WD4ET 

Thanks, gang, for the many kudos we 
received for the January issue. This (and the 
$0.00 salaries) drives the QQTeam on to cre- 
ate the best QRP magazine achievable. 

We humbly acknowledge all the little er- 
rors last time around and are busy refining 
our process to assure continued improvement 
in all h ture  issues. 

Please take a lirde time to provide reader 
feedback on the articles in this issue for our 
July issue column. 72, The QQ Staff 00 

Pen Doudera-OK1 CZU 
Praha 9. Czech Republic 

P m o e  I 
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AKL~ 1-residen 
The thrill is back! scribcrs, hut we did run up to over 1700 from 

Wecontinue to around 1500 a year earlier. We appreciate 
get great help in the everyone's subscription. Ifyou aregetting this, 
club. As always, if you are not in the group of over 8000 mem- 
you want to help, let bers who no longer renew. All our club work- 
me know or join the ers and many members continue to work to 
Action Team - see improve the former number and reduce the 
web site. I want to latter one. Thanks. We put together a little 
let you know that contest for folks who"sponsored a newmem- 
Dale Holloway, her or renewal of a long lost member during 

K4EQ, has asked to leave the Membership the year. Thom Durfee, W 8 W ,  sponsored 8 
Chair position and in his place is Steve and so wins one of the MFJ gift certificates 
Slavsky, N4EUK, our "old awards chairman. (thanks Martin for these!) and we drew the 
We want to thank Dale for his work this past other one at random and it goes to Erwin 
year. I know he was a facror in the growth of 
the club during this period - have you seen It war &Y i m p n s h e  to see a room of 
the ad in the classified section of World Ra- youngsters building these little rip 
dio magazine? This is just a small part of 
Dale's work. Thanks Dale. Stwe is jumping Beemer, K8EB. Each will receive a certifi- 
into the fray with lots of ideas on how we cate for a choice from 10 prizes valued at up 
can keep the momentum during 2001. The to $100. Congrats to these and all who spon- 
Membership Chairman is basically in charge sored folks during 2000. Now that you are 
of publicity and promotion. If you need info in the mood, keep finding new members. We 
on the club, Steve can provide it. Simply con- no longer use the "sponsor" term or keep track 
tact him - addresses for all officers and chair of it, but you certainly can help us reach 2000 
holders appears near the rear of this maga- in 2001! 
zine. Please nore that your dues continue to 
go to Mark Milburn our treasurer, not Steve. Clob Cpll 

Got a chance to activate the new club 
2k i n  2k contest callsign on February 10 from the Appalachian 

Well, it has been a good year for the club Trail at Big Rock Gap in western N.C. Made 
indeed. We didn't make it to 2000 paid sub- 44 contacts in a couple hour period from 

- 
3200 foor elevation. I t  was :i nicc day and 
coverage on the lists gave folks norice, albeit 
short and I think they got a kick out of re- 
ceiving QRP ARC1 #1 from KGJSSl4. If you 
would like to activate the club call during an 
event or contest, please contact Mark 
Milburn, the d l  sign trustee and reserve it. 

FDIM ZOO1 
Probably the most exciting thing as we 

look toward FDIM2OO 1 is this year's specialty 
contest - QRPy. It's a contest to design a 
project that would be of interest to "youth". 
It doesn't even need to be a transceiver or 
wen a receiver but it could be. Put on your 
thinking cap. Doesn't have to be complicated 
but would it interest a 10 year old? Check 
out the details on the club web site. 

Pirie Day 
The club co-sponsored a Pixie building 

day by Venture crew #73 in the Atlanta area 
on January 13. There were 18 youth builders 
of the rigs and many mentors, some from my 
local club - NoGaQRP. It was truly impres- 
sive to see a room ofyoungsters building these 
little rigs. Victor Gann, W4VEG, new ARCI 
member #10GG8, is one ofthe able sponsors 
of this venture crew and is to be commended 
for such an outstanding event. Still another 
reason why - The Thrill is Back! 

See you at Dayton. @@ 

QRP ARCI is proud to announce the Four Days in May (FDIM) for 2001, scheduled for May 17, 18, 19 and 20, 2001 during 
the Dayton Hamvention. For a more detailed explanation of this year's event and a view of the several past FDIM events, please 
visit rhe QRP ARCI web site ht~:llwww.qrparci.ore/ and dick on the FDIM-Dayton l ink Last year, nearly 400 QRP 
enthusiasts participated in the FDIM 2000 event. 

FDIM 2001 will have its traditional design and building contests for homebrew and kits. As usual, these two categories are 
wide open so bring your latest kit, homebrew project, antennas, whatever! Judges will select winners for prizes, a feature article 
spot in the next QRP Quarterly. 

In addition, we offer the following challenge in an attempt to generate interest in radiolphysics by our youth. In recent years 
many of us have lamented the lack of "youth" in our hobby. With the ARRL announcing the "Big Project," QRP ARCI decided 
to join this effort and tap some of the most creative minds in amateur radio (QRPers). Let's think outside the box and design 
some projects with kids in mind. 

A brainstorming effort by Wayne Burdick, NGKR and Jim Stafford, W4QO (recent Herb S. Brier Instructor of the Year) offer the 
following guideline to get you started, the "ten-year-old test." In other words, try to create something that someone ten years of 
age (or older) living in the year 2001 may find fun. QRP ARCI has intentionally left this category wide open. It does not have 
to be a "ham radio" project (but it can). We want to assist kids to find the fun in learning and building. So bring the projects to 
FDIM 2001. Lets see if we can generate some excitement! More details are available at: 

htt~:llwww.arparci.orglfdim64.html#contes~, 

wm.qrparu.orgl The QRP Q u a r t e r l y  April01 5 
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CHANGE 

Joe's Quickie No. 37: A HomebrewTwinlead Con- 
nector, Joe Everhart, N2CX 
Adding of a Second 8V Regulator to lmprwe Fre- 

quency Stability in the NorCal 40A, Larry East, 
WIHUE 
Modifications for the MS-15 Transceiver, Steve 
Weher, KDlJV 
ALTOIDS Tins in Various Sizes, Dick McInryre, 
K4BNI 
Mare an the Upcoming MN9 QRP Kit, Frank 
Nance, W6MN 
Six Volt Gel Cells Charged from 12 Volts, Sam 
Billingsley, AE4GX 
Locating an Open Circuit in Coax, Arthur Edang 
View Sine Waves with Better Resolution, Mike 
Cruhajewski, WA8MCQ 
On-Line Notes on the SST Transceiver 
QRP On-Line 

Joe's Quickie No. 37: 
A Homebrew T d d  Connector 

A QRP Hall of Fame member and one of 
the guiding lights of the NJ QRP Club, Joe 
Euerhart, N2CXofBrook&wn, NI, continues 
in his unendingswing of technical quickies with 
a simple homemade connector for use with 
twinlead. As ~sual, heprovided his own graph- 
i c ~  

I b r  liked uring 300-ohm twinlead for 
years. Back in the olde days as a novice 
(WVZMES) my b m  40-mtpr antenna was a 
folded dipole made entircly of TV twinlead. 
Mow recently I've been usingit as a tunedfieder 
with a multiband dipole. It is lossier than open 
wim lint bur i t  is wi&& avaikable and much 
easier to handle. And as NNI G has pointcd 
our it makes a grcatfiederforportable we. No 
bother with rceh or careful coiling to stash it in 
a backpack -you just shove it in any way you 
want and it won't tangh!And it comes in rev- 
era1 grades from inewpensive Radio Shack or 
hardware mega-store variety to foam filled types 
for low loss TVuse andeven somelaw losr warn- 
mimng grades. 

However its worst feature is that it can 
be kinda fragile. The insulating web between 
the conductors protects it between the an- 
tenna and rig, but when you strip the insula- 
tion off to connect it, you have to treat the 
conductors carefully. At the antenna end you 
can secure them pretty well but the rig end 
6 April 01 

rechnicd Tidbits for the Q R  

can be awkward, ifyou frequen 
connect and disconnect the leads from a 

tuner. Ideally you'd like to have a connector 
that protects the leads from damage and 
makes them easier to connect than bare wires. 
A method to deal with both ends is described 
in recent articles (Ref 1,2.) This Quickie 
shows the rigltuner end connector. 

The RF connection to most rigs these 
days is via 50-ohm coaxial cable. So when 
you use a skywire fed with 300-ohm twinlead 
you have to use a so-called tuner to match 50 
ohms to whatever impedance is presented by 
the feedline. Several chat have been used in 
the N2CX shack (commercial and 
homebrew) use 5-way binding posts for their 
balanced line output and these are spaced to 
accept a so-called G R  plug. Used widely in 
older test equipment, this plug has two posts 
compatible with a pair of banana jacks or 5- 
way binding posts spaced about .72 inches 
apart. To take advantage of this, the Quickie 
feedline connector uses two stiff leads spaced 
about ?4 inch apart ro mate with the binding 
posts. While the ideal spacing is .72 inches, 
% inches is "close enough for government 
work." 

Figure-1 is a photo of the connector 
mated with a homebrew tuner while Figure 
2 shows the backside. (Yes, I know, they are 
different samples, but the idea's the same.) 
The connector is simply a piece of glass-ep- 
oxy printed circuit board with two copper 
pads at one end to which a couple of stiff 
leads are soldered. The twinlead is fed through 
two holes to secure it and each lead is then 
soldered onto one of the copper pads. The 
friction of running the leads through the two 

mated to a ttrrrer.. 
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Fir, 2-Rear sirlt, o f  t z u i e l d  coil-necro,: * 
This is R dzferent one than in Fig. 1, but 

the idea is the same. 

the leads are not put under any stress. Con- 
nection and removal from the tuner binding 
posts is easy to do repeatedly as needed with- 
out wear and tear on the twinlead. 

Connectors for two types of twinlead are 
described below. Both are suitable for 
homebrewing without requiring any expen- 
sive oddball components or out-of-the-ordi- 
nary construction methods. The only mate- 
rials needed are the twinlead, some copper 
clad glass-epoxy printed circuit board and a 6 
inch or so length of 14-18 Ga. solid copper 
wire. The same techniques can be used for 
any other type of balanced feedline you might 
care to use. 

Figures 3 and 4 show dimensions for 
common receiving type twinlead and lower 
loss foam type 300-ohm feeder that I have 
found locally.Their different widths and sriff- 
ness require tailoring connector hole size and 
spacing to hold them securely. 

Construction is simple. First cut the 
printed circuit material to size. Overall di- 
mensions are not too critical so long as the 
board is wide enough give the tuner-endwires 
enough spacing and locate the twinlead holes 

Fig. S C o n n e c t o r f o r  smulf twinbad 
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Fig, &Connectorfor Iarger t w i n k d  

appropriately to secure the feeder. 
Next you need to remove the copper 

cladding from the pc board stock. If it's 
double-sided remove the copper completely 
from one side and selectively from the other 
as will be described shortly. 

Removing the copper foil can be learned 
easily with a little practice. It's best to try it 
on some scrap material before tackling the 
connector so that you can gain the needed 
skill on disposable material. Using a sharp 
utility or hobby knife, peel up the copper at 
one corner. Then peel it offwith small needle 
nose pliers. You probably won't get it com- 
pletely off in one try, so just use the knife to 
lift up another corner and repeat as needed. 

As you can see by the figures, you need 
to leave two copper pads on one side of the 
connector. This process is done as follows: 

1. Deeply score the copper foil about 
'/i inch from one end of the board. The cop- 
per at this end will be the final pads. 

2. Carefully peel the copper off the 
board up to the score marks. If you have made 
the scoring deep enough the peeling will stop 
at that line. 

3. Score two lines about 116 to 118 inch 
apart along the center of the '/z inch remain- 
ing copper to isolate them from each other. 

4. Carefully remove the copper beween 
the two pads. The end result should look like 
the photos. 

Now you can mark the boles and drill 
them as indicated in Figure 3 or 4. 

Prepare two 14 to 18 gauge solid copper 
wires about 2 inches long and tin them. Put 
one through each hole on the copper side of 
the connector and bend over about ?4 inch 
on the back to hole it in place. Solder each 
wire to its copper pad. 

To install the winlead, first strip back 
the plastic webbing on the end for about an 
inch and strip back the insulation leaving 
about ?4 inch of bare copper lead showing. 
Run this end through the large hole on the 

copper side of the hoard farthest from the 
pads. Snake it under the board then up 
through the second hole. Solder the leads, 
one to each pad. Finally, trim the solid cop- 
per wire leaving about an inch of wire past 
the connector. 

The twinlead should be securely 
held in place but if you think it needs addi- 
tional support you can drill small holes ei- 
ther side of the twinlead midway between the 
two large holes and secure it with a nylon tie. 
I did this on the first connector I built but 
found it unnecessary. 

Ref 1-"80 Meter Alchemy" QRP 
Homebrewer, Spr in~  2001 
Ref 2 - "The NJQRP Squirt" QST, April 
2001 

Adding of a Semnd 8V hgdator to 
Improve Frequency Stability in the 
NorCd 40A 

Over the years, QRP Quarterlj associate 
editor Larry Eat, WIHUE ofIakho Falls, ID 
hm had a long string of modz$catiom and im- 
provemmts to various QRP r ip  Here) his Lzt- 
est. 

I recently "upgraded" my NorCal 40A 
by modifying it for 5W output. I did that by 
replacing the stock PA with an MRF237 and 
RFCl with a 4:l matching transformer (six 
bifilar Nrns on an FT37-43 core) and FB43- 
101 decoupling bead, all mounted under the 
PC board. I now get a maximum output of 
6W -very clean and no signs of instability. 

I decided to make some frequency sta- 
bility res- to see if the added heat from the 
new PA resulted in any VFO drift. I discov- 
ered that the VFO frequency drifted upward 
30-50 Hz when the rig was being keyed, then 
returned to its "unkeyed" value after a minute 
or so. Yes, I know - this amount of drift is 
rather insignificant, but I'd previously reduced 
the VFO warm-up drift to less than 100Hz, 
so this small drift was definitely noticeable, 
(OK, so some of us have too much time on 
our hands ... ) 

I assumed that the "key down" drift was 
due to heat from the PA, hut I happened to 
turn the output power down to zero and che 
drift was still there. Looking at the schematic, 
I noted that the load on the 78L08 voltage 
regulator (U5) would increase slightly dur- 
ing transmit due to 4 4  being turned on and 
supplying "8V TX" to U4 and 4 5 .  U5 also 
supplies the LM386N audio amp, which can 
also present a varying load depending on au- 
dio output level. 
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Could it he that U 5 i  output is chang- 
ing due to internal heating under heavier load 
conditions? To test this possibility, I measured 
the output of U5 using a Fluke 853A differ- 
ential voltmeter (a very useful instrument - 
got it a few years ago at a hamfest for $30) 
under key-up and key-down conditions. 

I discovered that its output gradually 
driFted up 6-7mV when the key was held 
down, eventually stabilizing after about 30 
seconds or so. Monitoring the VFO frequency 
(with a frequency counter) at the same time 
showed a corresponding upward drift of 60- 
70Hz. So ... the culprit is U5! The "prob- 
lem" had been there all along, but I just hadn't 
noticed it. 

I first considered replacing U5 with a 
"premium" regulator IC - an LM78L08ACZ 
for example. But I decided that a better solu- 
tion would be to add a second regulator just 
for the VFO and associated circuitry - inde- 
pendent of "8V 'I?? and the audio amp. I 
had just obtained a couple of NJM2903L08 
Low-dropout regulators (from Mouser Elec- 
tronics) to test, and decided to use one of 
those - not because of the low-dropout fea- 
ture, but because the line and load regula- 
tion specs are even better than for an 
LM78L08ACZ. 

A little testing on the bench also showed 
that the temperature sensitivitywas much less 
than the 78108 used in the 40A (which may 
or may not be representative of such devices). 

I added the '2903L08 below the board 
- essentially under the VFO components - 
and cut the "jumper trace" on top ofthe board 
between RFC2 and R5 that feeds +8V to Q8, 
U1, U2 and U6. +8V to these components 
will now be supplied by the new regulator. 
To get +12V to the new regulator, I ran a 
wire from the power switch at rear of the 
board. 

Since low drop-out regulators require at 
least lOlF on their output to insure stabilily, 
I tacked a lOlF tantalum cap across C54 on 
the bottom of the board. (I could have re- 
placed C54 with a lOiF cap, but decided that 
adding one under the board was easier). 

Problem solved - there is now no mea- 
surable frequency change between key-up and 
key-down! Immunity to supply voltage fluc- 
tuations is also berter; a change from 12.OV 
to 14.OV causes a shift in VFO frequency of 
only 36 Hz compared to about 70 Hz previ- 
ously. The downside is an additional 5mA or 
so in receiver current consumption - but I 
can live with that. 

In retrospect, the frequency shift prob- 
ably could have been significantly reduced - 
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and perhaps eliminated - by simply replac- 
ing the stock 78L08 with the NJM2903L08. 

Moral of the story: It isn't just capaci- 
tors and inductors that you have to worry 
about when chasing VFO drift problems! 

-DE WIHUE, wlhue@arrl.net) 

p 
Stwe "Melt Solder" Weber, KDlJV is 

one of the regular technical wizards on QRP- 
Land has produced sweral kits in small quan- 
tities over the years. One that he did recently 
was called the MS-15, a superhet transceiver 
for 15 meters, and he later posted some 
supplemental information on it to QW-L. 
Only a small number were produced, prob- 
ably well under a hundred, and it will proh- 
ably not be made available again; and since it 
was proposed and then offered on QRP-L, 
just about everyone who ordered one has 
probably seen the online "errata sheets". 

However, this information is still worth 
repeating here for two reaons. First, some of 
the baicpn'ncipks can be a h  applied to other 
designs. And the second reason is the same one 
that cawed me to reprint info on the NJQRP 
club? SOP receiver kit even though everyone 
who bought onr was sent the updates: there: a 
good chance that not all of these kitr will be 
built right away and may well be resold to oth- 
ers in unbuilt form, and the updates not be 
included. There: an equally good chance that 
the new owners will have never seen this info 
on QRP-L. When they experience diffi.ulty and 
ask for help, there: a chance that someone will 
remember seeing i t  here and be abk  to help. 
(Regulars on QRP-L know that kits of variow 
types end up beingrerold unbuilt; in fact, Ihave 
both the MS-15 and SOP KXand willprob- 
ably end up selling them unbuilt years from 
now9 

Problem: In-band spurs or impure trans- 
mitted note, while operating near the top of 
the tuning range. Cause: Noise on the out- 
put of the op amp supplying voltage to the 
tuning diode. Cure: Remove C46, then it 
solder across W ,  on the bottom of the board. 
This bwasses the op amp feedback resistor, 
instead of the input. 

Problem: link or no outputpower. Came: 
There is apparently some variation in the 
amount ofcoupling in the IFtrans~Iormers; some 
are significantly kss than others. Cure: Con- 
tact me (kdljv@moose.ncia.net) for a replare- 
mentfor 74; I will select an optimum one to 
use there. [WA8MCQ note-this offer may 
well not beavailableindefinitely and you may 
be on your own here, hut at least you'll know 
where to start troubleshooting. Unfortu- 
8 April 01 

nately, variations from piece to piece of the 
same part are not unknown in the electron- 
ics world.] 

Much to my dismay, a drift problem has 
been nored when transmitting with the MS- 
15. I have discovered the main cause of this 
drift to be the D2 diode, which is in series 
with the bottom leg of the tuning pot. This 
diode was supposed to correct for tempera- 
ture drift, hut in fact makes it worse. The fix 
is simple-remove D2 and replace it with a 
fured resistor you select to limit the tuning to 
the desired minimum frequency, 21.00 or 
21.025 MHz perhaps. 

Moving the tuning diode (Dl)  to the 
bottom of the board also seems to help. These 
mods greatly reduce the amount of drift dur- 
ing prolonged transmit If you have a small 
(20 pF) air variable cap and vernier dial, you 
can replace the diode tuning with the capaci- 
tor and eliminate all drift. Simply lift the end 
of L2 which goes to the tuning diode and 
jumper over to the air variable cap rotor. 
Ground the stator. 

-DE KDl JV 

ALTOIDS Tins in Vpriom Sizes 
Many homehrewers, especially those 

who are regulars on QRP-L, the Internet 
QRP mail reflector, are well aware of the 
populariryof building things into Altoids tins. 
Back in the old days, we used to use Sucrets 
tins. Sadly that product long since went over 
to plastic, but the appearance in this country 
of the British Altoids mint sweral years ago 
sparked quite a frenzy of building. For the 
henetit of those who are somehow unaware 
of the product, which bills itself as "the origi- 
nal, celebrated curiously strong" mint, they 
come in a small hinged metal box approxi- 
mately 2.3 X 3.7 X 0.8 inches and are found 
among the candy bars and gum everywhere. 
Although not seen as often, there are other 
sizes as well. Dick McIntyre, K4BNI of 
Basye, VA wtites- 

You may wish to inform all the 
Altoids aficionados that there is a smaller ver- 
sion of the now popular can. The size of the 
smaller one is 1 112" wide, 2 112" long and 
518" high. That size should challenge all the 
QRP talents. There is also a larger one mea- 
suring4" wide, 7 314" long and l "  high. Both 
are metal. 

-DE K4BNI 

More on the Upcoming MN9 QRP Kit 
Frank Nance, W6MN of Reno, Nw, has 

been developing a QRP transceiver kit called 
the MN9 for a while. He had two articles 
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about it in the QRP Quarterly, in the April 
1999 and April 2000 issues. He still hasn't 
gone into production, but is making progress; 
here's his latest update. 

What follows is a long overdue input to 
those QRP Quarterly readers who have 
shown enough interest in the proposed MN9 
QRP HF Transceiver kit to write. Literally 
hundreds of email inputs have been received, 
and many favorable exchanges followed, since 
the first article. In Part I1 in the April 2000 
issue, I indicated that the rig was very close 
to rhe production phase. Obviously, the an- 
ticipateddate has gone by the wayside. Health 
problems began to develop early in 2000 and 
progressively grew worse but, thank God, are 
now leveling off. 

The passing of time has allowed for re- 
flections, not only on the design of this kit 
but also allowed room to do those neat think- 
ing sessions along the line of, "what if this or 
that was included. The outcome is very ex- 
citing in that I have reevaluated one of my 
prior patent applications and think that there 
is an economical way to do a precise job of 
direct digital synthesis (DDS) and at the same 
time greatly reduce phase noise. 

Once health allows, my work schedule 
will he split between MN9 kit work and the 
exploration of the DDS. Circuits using this 
resurrected patent application will also allow 
for easy computer interaction directly with 
the kit. My goal will be to waluate whether 
this new feature can be added for less than 
$100, including sohare .  

My first work in rhis direction has been 
to experiment with math operations and 
various windows types of display. The math 
work covers software solutions ro srages of 
DDS in the patent application concepts. The 
windows display will be potentially used for 
interactive operation of the kit. I am using 
Java at this time. To a C or C++ programmer 
Java might be too slow, but the added time is 
not critical to this application and there is 
merit to using Java, wen though slower, as it 
does its thing in two steps, interpret and com- 
pile. Kit users would have free access to the 
Java Development Kit, keeping up-front soft- 
ware cost to a minimum. 

The second delay and setback is that 
Motorola announced that the MC1350 is 
now out of production. Three stages in the 
MN9 kit used it: this means that they need 
to be redesigned and new PCs made, a task 
which I eagerly look forward to as soon as 
health allows. Smaller companies using rhis 
1C have already snagged all remain- 
ing supply. 

wuw.qrpuci.org/ 
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O n e  potential idea to replace the 
MC1350 is to use a low-noise dual discrete 
transistor RF amplifier with some regenera- 
tion. It remains to be seen if this is a useful 
idea, especially as an AGC range wen begin- 
ning to approach that of the MC1350 is to 
be designed with limited parts count. 

A friend is also going to try this regen- 
eration idea in a 3 or 4 stage front end (with 
tracking between stages) for potential use in 
direct conversion receivers. The idea is to use 
these regenerative stages to reduce bandwidth 
of signals allowed to arrive at the direct 
converter. If this idea is practical in the QRP 
arena, I will prepare an article for the QRP 
Quarterly. 

Vackar LC osciIlator notes: 
The  VFO uses a Motorola MV104 

varactor for tuning. With  n o  
corrective feedback the VFO drift would be 
quite unacceptable in ham applications. Two 
lnops are included to compensate for (1) the 
temperature coeficient (TC) of the MV104 
at a reference temperature of 25 degrees C 
(nominally 280 parts per million), and (2) to 
compensate for the fact that the TC changes 
as bias, and thus tuning, is changed. This 
second condition is serious enough to war- 
rant one loop to compensate for the TC at a 
mid band reference setting, and the other that 
accounts for change in MV104 TC with 
change in bias and thus drift at frequencies 
other than at a mid-band setting. 

In the prwious articles, two compensat- 
ing loops were described to take care of these 
problems in the T C  variations. However, in 
doing extensive parts tolerance effect tests us- 
ing a quantity of 30 MV104s, several minor 
problems began to surface as the rig was sub- 
jected to temperature and bias extremes. I 
should have anticipated this originally be- 
cause the published T C  is nominally 280 
pans per million (PPM) with a maximum of 
400 PPM, which is quite a range in part tol- 
erances in terms of temperature coeficient. 

In the first version (April 1999) the out- 
puts of the two compensating loops were fed 
independently to separate inputs to an op amp 
D C  adder, where the correcting DC quanti- 
ties were algebraically summed with the lin- 
ear tuning pot D C  output. 

This had a slight design flaw, in the idea 
that summing the two loops independently 
disallowed for the effects of part tolerances 
when tuning to the rwn extremes. I have cor- 
rected this and run tests with good results. I 
soon realized that I should have placed the 
two loops in series. The first loop consists of 
www.qrp".o'B/ 

the original circuit where a sample of the 
tuning DC was inverted and scaled so that 
as tuning bias is changed, an opposite, scaled- 
down D C  compensating voltage is available 
at the output of this first stage. 

Then, by feeding the output of this first 
loop to the input of the second, in place of a 
fixed thermistor DC voltage, a much more 
accurate compensation resulted throughout 
the whole temperature and tuning ranges. 

The second lonp was revised as follows: 
The original circuit, consisting of a Semitec 
thermistor and scaling serieslparallel loading 
resistors, was placed in a bridge circuit with 
an op amp as a temperature error detector. 
In place of a voltage that is normally applied 
across the  bridge, the  properly scaled 
D C  output of the first loop is applied. 

A third, minor problem has also been 
corrected, which has to do with MV104 T C  
part tolerances. The original MN9 tuning pot 
wiper output was very linear. However, the 
T C  vs DC voltage curve is not quite linear 
and the curve is slightly different from one 
MV104 to the next. To correct for this, the 
original pot wiper with an adjustable load- 
ing resistive circuit is used to generate a di- 
rect current that fits the desire curve for the 
individual MV104 used. 

Thus, the output of the first loop more 
closely fits the desired curve. In alignment, 
at the center of the VFOs tuning, the sec- 
ond loop is set to compensate for TC at 
that setting, using a 10K resistor in place of 
the thermistor. Then the scaling of the first 
lonp, when adjusted correctly, makes com- 
pensation in the output of the second loop 
more accurately reflect changes in T C  as the 
MV104s D C  bias is changed. 

Another factor showed up in recent 
bench tests. Very small disturbances in the 
frequency of the VFO were observed. While 
the two-loop frequency compensation in my 
bench lab model kept drift to much less than 
+I- 1 H z  at  2 7  MHz, minor FMing 
variations of about 1 to 3 Hz in the 27 MHz 
oscillator's output frequency were observed. 
In listening for the purity of the VFO, using 
my TS870 and a spectrum plot from 
PSK3l mode onmyPC, these small distur- 
bances were observed, audibly and visually, 
sometimes to have gradual, sometimes sud- 
den, Fming of about 1 to 3 Hz. 

These disturbances might be minor to 
some, but to my ear, the variations were not 
pure enough for what we used to give in an 
RST report where a T = 9X meant a tone as 
pure as a crystal oscillator output. 

The  disturbances were found to be 
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caused by microvolts of DC variation in the 
op amp outputs. I let this one slip thru the 
crack in the earlier design. The causes cen- 
ter in the idea that an inexpensive op amp 
like the LM324 is limited in accuracy to 
about 5 decimal places. Minor variations of 
microvolts in the LM324's output in every- 
day AF and DC usage are insignificant. How- 
ever, when the output of an op amp is used 
as DC bias applied to the MV104, these mi- 
crovolt shifts in D C  equate to the 1 to 3 Hz 
VFO FMingvariations. In the LM324 and 
all other op amps in this class, small offsets 
are well known and most good op amp texts 
show how to go to op amps that can handle 
corrections. 

The open loop gain ofan LM324 is typi- 
cally 200,000. With a center tuning voltage 
of about 3 volts coming out of the LM324 
that feeds DC to the varactor, this equates to 
a minimum expected output tolerance of 3 1 
200,000 = +I- 15 mV. The need is for less 
than a microvolt of such random internal off- 
sets. 

The solution is a better op amp, one with 
the ability to null out these effects. There are 
quite a number of these correctable devices 
available. One with an economical version is 
being sought as this update is being written. 
If you are building a VFO using these com- 
pensation loops, and if you know about and 
have correctable op amps on hand, they will 
correct for these minor disturbances. 

For those that want to use these refine- 
ments, please send me an email or snail mail 
at the address below and I will be glad to share 
the circuit details. 

With all negative situations covered 
above, I still think that there is much merit 
to continuing the MN9 kit development be- 
cause positive results are around the corner 
of my bench work. For those who want to 
try the VFO refinement, please contact me 
at  my email address: frank@w6mn. 
reno.nv.us or write to Frank Nance, 21 Cov- 
entry Way, Reno, NV, 89506-1999. 

-DE W6MN 

Six Volt Gel CeUs Charged from 12 Volts 
This battery idea comes from North 

Georgia QRP Club member Sam Billingsley, 
AE4GX of Atlanta, by way of QRP-L. 

My Olympus Digital Camera eats a set 
of 4 alkaline AA cells quickly so I wanted to 
have something to last longer. I worked up a 
camera shoe adapter to hold a single gel cell 
and plugged it into the camera coax power 
connector. I thought about using a 12V gel 
cell with a 6V regulator but the heat gener- 
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ated by the LM317T was too much to handle 
in a small size endosure. (I actually built it 
up.) So I rigged up two 6V cells with a DPDT 
switch (figure 5). I run them in parallel for 
camera use (6v) and switch them in series for 
charging with my normal 12V (13.8V) 
charger. 

The camera looks like it's got a big bat- 
tery pack below it but the longevity problem 
is solved. I now have a GV 2 Amp-Hr battery 
pack that's rechargeable from my standard 
12V chargers for $5. Its not quite QRP but 
the concept could be used for a 6V QRP rig 
or 6V emergency light (lantern battery alter- 
native) source. 

-DE AE4GX 

Locating an Open Circuit in Coax 
Ekmonic Desim is a popular trade jour- 

nal that has a regular section called Ideas for 
Design. It presents circuits and ideas sent in 
by readers, and the January 22, 2001 issue 
had one of interest to QRPen. It was sent by 
Arthw Edang of Don Bosco Technical Col- 
lege in Mandaluyong Cicy, Philippines. 

He starts by telling how opens, shorts 
and mismatches along a length of coaxial 
cable can be precisely located by using a time 
domain reflectometer. It's a device that sends 
a pulse down the cable and observes the re- 
turning echo. The time between the two can 
be directly converted to distance. The ham 
and hobbyist press have had a few articles 
over the years on doing this at home, con- 
sisting of little mote than a simple pulse gen- 
erator used in conjunction with an oscillo- 
scope. 

Unfortunately an oscilloscope is manda- 
tory, and not everyone has one. But if all you 
need to do is detect open circuits, you can 
use his circuit (shown in figure 6). It uses the 
ubiquitous 555 timer chip operating in the 
astable mode. The distributed capacitance of 
the coaxial cable is used to replace the fre- 
quency determining capacitor in the circuit. 

As the cable length gets longer the ca- 
pacitance increases and the oscillator fre- 
quency drops; shorten it and the frequency 
goes up. He gives the formula that determines 
the frequency of a 555 timer chip: 

1.443 
F = 

(RA + 2RB) C 
with F in Hz, resistors in ohms and C in farads. 

A given length of cable has a certain ca- 
pacitance (X picofarads per foot times Y feet) 
and gives a frequency of a particular value 
when connected to this circuit. If it develops 
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Operate Charge 

6V to camera 
with suitable 
connector 

1211 3.8V 
charger input 

Operate Charge 

' input 

I I 
Fig. %Top, c e h  with switch in Operateposition, pum'ng both inparallcl to supply 6 
volts to device. Bottom, witch in Chargeposition, pum'ng ceIIs in seriesfor charging 

f i m  a 12 or 13.6 volt c h a r - .  Hea y lines show the charging circuit path. 
I I 

To counter 

Open end 
390 

LED' 

I 
Connector 
of your choice 'See text 

Fig. 6-Coarial cable h g t h  tester. Capacitance of the cable &terntines thefiquency 
of the oscihtor, which can be measured and correlated to d h n c e .  See text for 

discussion of the LED and the values of RA and RB. Origrgrnal values are 66and 35 
megohms respectively, but I'd usc 68K and 33K (or 36lO myseIjr 

an open circuit along it's length it's effectively erence length is L1 and the frequency it gen- 
a shorter piece of cable with a lower capaci- erates is F1. Observe the new frequency, F2, 
tance. and solve the equation to determine the new 

Connect it to the circuit again and ob- length, L2; note that the relationship is in- 
serve the new frequency; you can then calcu- verse. 
late the new effective length, which is the L2IL1 = FlIF2. 
distance to the open circuit. The original ref- 
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His circuit uses an LED and some very 
large resistors at RA and RB to give a slow 
blinking that can be timed. He gives an ex- 
ample of 45 meters of RG-581U givinga flash 
of 1.67 Hz, and an open circuit introduced 
at a point 25 meters from the circuit giving a 
new frequency of 3 Hz. For other lengths (or 
types) of cable, he says that RA and RB may 
need to be modified to make visual checking 
possible. He also states that the output of the 
555 can be sent to a frequency counter for a 
more precise reading. 

Timing a flashing LED doesn't sound 
terribly precise, although it isn't as bad as it 
might seem. Measuring the interval between 
two flashes is hard to do, but you can get 
better results by counting a large number of 
flashes, perhaps 10 or 20, then dividing to 
get the average. A frequency counter is even 
more precise, but there can be times when 
one is not available. 

If I were to build the unit, I'd scale resis- 
tors RA and RB downward by a factor of 1000 
to raise the frequency into the audio range, 
and use only a counter. Also, it may be easier 
to find resistors in the tens of K than in the 
megohm region. 

Here's a sample. Assume a cable having 
100 pF capacitance per meter, and his values 
of RA = 66M and RB = 35M. Forty five 
meters gives 4500 pF, and plugging that into 
the formula gives a frequency of 2.36 Hz. 
An open circuit developing at the 25 meter 
point would raise that to 4.24 Hz. (Try tim- 
ing a large number of flashes at that fre- 
quency+ounting them would not be easy! 
I'd stick with the frequency counter.) 

Dividing the two resistors by 1000 and 
using standard values of 68K and 33K gives 
a frequency of 2393 Hz for that 45 meters 
(4500 pF). Twenty five meters would give 
4307 Hz. Knowing that L1 is 45 meters, F1 
is 2393 and F2 is 4307, we rearrange the for- 
mula a bit to get L2 = FlLlIF2, plug num- 
bers in and come up with 25 meters for the 
new length. 

You can also use the device to determine 
the length of an unknown piece of cable if 
you know the type. (For instance, you might 
have a reel of cable of unknown length and 
want to know if it's long enough for what 
you need, or want to make a good estimate 
of it's value if you're buying or selling.) 

Connect the unknown cable to the os- 
cillator and record the frequency it produces. 
As an example, let's say it's 3076 Hz. Next, 
calibrate the oscillator by connecting a ca- 
pacitor of precisely known value; a good value 
might be 1000 pF. Note the frequency that 

it produces. If all component values are ex- 
actly on the money, it would give 10,769 Hz. 

Divide the frequency produced by the 
cable by that produced by the known capaci- 
tance. This ratio will tell you the ratio be- 
tween the capacitance of the cable and the 
capacitor of known value. Remember that 
the relation is inverse; a higher capacitance 
produces a lower frequency and vice versa. If 
the frequency of the unknown is 113 the fre- 
quency produced by the known capacitor, the 
unknown capacitance is 3 times as great. 
Divide 3076 by 10769, then invert the re- 
sults (using the 1/X key on your calculator if 
it has one) and the result is 3.5001. Multiply 
the 1000 pF reference capacitor by that num- 
ber to get the capacitance of the unknown 
cable; in this case we get 3500 pF. 

Now we know the capacitance of the 
unknown length. Look up the capacitance 
per foot for that type of cable, which can be 
found in the ARRL handbook and other ref- 
erences; a typical value would be about 29 
pF per foot. Divide the capacitance of the 
unknown length by the capacitance per foot, 
and you now know the length. (3500129 = 

120.7 feet.) 
When the magazine came out, Dan 

Tayloe, N7VE, commented about it on 
QRP-L. He pointed out that one could also 
use a capacitance meter to measure the cable. 
The same principles to determine length still 

apply. 

View Sine Waves with Better Resolution 
Many QRPers use oscilloscopes to view 

sine waves for various reasons, often measur- 
ing their amplitude. Although most modern, 
expensive scopes will give an automatic read- 
out of amplitude and time intervals in num- 
bers on the display, less expensive or older 
ones only have the display graticle to use for 
this purpose. (That's the grid pattern on the 
display, with the central X and Y axis lines 
marked off in small segments, usually 5 per 
division; see Figure-7.) Although this visual 
measurement has less resolution than the digi- 
tal readouts on some scopes, you can maxi- 
mize the resolution with this simple method, 
which applies in some cases. Although most 
people usingscopes are probably aware of this, 
beginners might not be. 

An old rule of using an analog multim- 
eter is to adjust the range such that the needle 
is as far as possible up the scale to get best 
accuracy The same principle applies here; we 
want the waveform to be as large as possible. 
As with the meter, you can only read the scope 
trace visually to a certain degree. A typical 
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scope has 8 vertical divisions, with each 
marked into 5 subdivisions. You can read the 
size of a trace to the nearest subdivision, or 
even half of that, but it's hard to be much 
more accurate. 

Assume the scope is set for 1 volt per 
division. W ~ t h  a waveform occupying 1.4 di- 
visions, that one half subdivision of uncer- 
tainty, or 0.1 division, is about 7% of the 
total reading. Increase the sensitivity to 0.2 
volts per division, and now the waveform will 
occupy 7 divisions. The visual accuracy still 
isn't much better than 0.1 division, but now 
it represents only about 1.5% ofthe total read- 
ing. Bingehigher  accuracy. 

Figure-7 shows a sine wave being dis- 
played with the scope set for 5 volts per ver- 
tical division. Since the signal occupies about 
4 divisions (out of a total of 8 divisions on 
the display), the peak-to-peakvoltage is about 
20. But is that 4.0 divisions or 3.8? It's a bit 
hard to see, but it looks like the signal isn't 
quite 4 full divisions. 

Fig. 7-A si& of approx. 20 voltspeak 
to peak, at 5 voLtsper division. 

To get a better look, we crank the scope 
up to 2 volts per division. The problem is 
that the signal goes off the screen (Figure-8). 
If the signal occupied half of the screen or 
less and we switched to a more sensitive set- 
ting that was a multiple of 2 (such as going 
from 2 voltsldivision to 1) it would still fit 
on the display. However, going from 5 Vldiv 
to 2 is a ratio of 2.5, so signals that were close 
to half of the screen will become too large. 

But we're dealing with what appears to 
be a pure, undistorted sine wave, and those 
are symmetrical about the horizontal axis. The 
top and bottom halves are identical, and if 
we can display exactly half of it we can mea- 
sure it more easily by cranking up the sensi- 
tivity and still keeping it on the screen. What 
we'd see then would be the peak voltage, 
which we could double to get peak-twpeak. 
We need to find out exactly where the mid- 
point of the signal is and put that on the bot- 
tom line of the display. And since we're deal- 
ing with a nice, clean sine wave it's quite easy. 
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Fig.( &Ifthe display is reset to 2 volts 
per divin'onfor better resolution, part of 

the signal will be off the screen. 
Switch the vertical input selector ftom 

whatever it was on to ground (GND), or sim- 
ply disconnect the probe from the front of 
the scope. As shown in Figure-9, the display 
line will now indicate the ground or 0 volt 
position. This may or may not be in the 
middle of the display; in this case it's slightly 
off the center. Next, using the vertical posi- 
tion control (Figure-lo), move the trace un- 
til it's on the bottom line of the display. 

Move the input selector to AC (Figure- 
11). This lets us see half of the signal rising 
above the gound reference line and half be- 
low it, regardless of any DC component the 
signal might have. (If we moved the selector 
to D C  coupling, the sine wave would not 
necessarily be centered on the ground refer- 
ence but might be offset ftom it in either a 
positive or negative direction.) Figure-11 
shows the same display that resulted from 
the 5 volts pet division setting in Figure-7, 
but now the upper half is above the bottom 
line and the lower half is off-screen, below 
the line. The peak value can be read ftom 
the vertical scale, and doubled to get peak- 
to-peak. 

Bur the signal is still relatively small, and 
if we make it larger on the screen we can get 
a more accurate reading. In Figure-12 we 
crank the sensitivity up to 2 volts per divi- 
sion and take out final reading. Now we can 
see that the peak value of the signal is 4 and 
415 division, or 4.8. At two volts pet divi- 
sion that's 9.6 volts peak, or 19.2 volts peak- 

A C  GND DC 

-C- 

Fig. %Move the input selector to ground 
(or simply dbconnect theprobcfim the 

scope). The 0 volt line will appear 
somewhere on the display. 
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VerHcal position 

0 
A C  GND DC 

--t- 
Fig. IGAdjurt  the verticalposition knoh 

to put the trace on the bottom line. 

to-peak. 
O n  a scope display like this with each 

division divided into 5 tiny segments, or 2 
tenths of a division, about the closest you 
can call something is to within one tenth of 
a division. At 5 volts pet division, as in Fig- 
ure 11, that works out to 0.5 volts. Now 
that we're down to 2 volts per division, we 
can estimate the value to within 0.2 volts, a 
decided improvement in accuracy. 

(A possible topic for a future column 
would be a discussion about the vertical in- 
put frequency response of the scope. Just be- 
cause you have a signal of, say, 6 divisions 

AC GND DC 

. . . . . . . , . . . . . , .. : . , ,. : 
... . . . . ... 

Fig. 11--Switch the coupling to AC. Half 
of the signal will be above the 0 +ce 

line, half below. 

~~~~ ~~ . ..., ~~ ~~~~~ ~~ . * ...... ~~~~~~~~~~~ 

Fig. 12-Change the sensitivity to 2 volts 
per dioirion. %-peak voltage can be 
read outfrom the graticle with better 

resolution than in figure rx. Double the 
value to get peak-to-peak voltage. 

and the input is set for 1 volt per division 
doesn't necessarily mean the signal is 6 volts. 
It could actually be larger than indicated, 
since response falls off as frequency increases.) 
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On-Line Notw on t h e  SST Transceiver 
The SST (Simple Superhet Transceiver) 

was designed a few years ago by QRP Hall of 
Fame member Wayne Burdick, NGKR, and 
detailed in QRPp, journal of the Northern 
California QRP Club. It later became a com- 
mercially available product from W~lderness 
Radio, tun by Bob Dyer, KDGVIO (QRP 
Bob). It generated a lot of discussion on QRP- 
L, including observations, tests, modifica- 
tions, improvements, etc. Jim Larsen,AL7FS 
collected all of the postings (currently 140) 
and put them on his weh~irp: . . . . . . . . . 

http://www.qsI.net/a17fsI 
SST MOD.htm - 

Although it does not contain the latest 
version and has somewhat fewer of the 
postings (just the first 95), it can also be found 
at: http:llwww.g3ycc.karoo.netlsstl.html 

QRP On-Line 
QRP-L, which I call the "QRP Daily," 

is the online QRP discussion forum started 
in 1993 by Chuck Adams, K7QO. It contin- 
ues to tun several dozen postings per day on 
a variety of topics related to QRP. QRP-F is 
an alternative QRP forum started in Octo- 
ber 1999 to take some of the load off QRP- 
L. The forum, QRP-F, requires aweb browser 
such as Internet Explorer or Netscape, while 
QRP-L is a mail reflector and only requires 
an e-mail account. To check out either one, 
just go to the QRP ARCI home page at 
www.qrparci.org 

From the opening page, click on the spot 
indicated to enter the web site. For now, re- 
sist the temptation to jusr click on the QRP- 
F button on the side on that initial page. 
What follows gives you a bit more flexibility. 
After entering the web site you'll see a few 
rows of clickable items at the top. You can 
click on both QRP-L and QRP-F there. 

QRP-L is an independent entiry, sepa- 
rate from the QRP ARCI, although the club 
web page gives a convenient entry point. If 
you prefer to go ro the opening page directly, 
point your browser to the following URL. 
(That's a lower case letter "L" at the end. not 



-WBORMT 
This sl~ort article originally appeared in the 
Summer 2000 Newsletter of the Iowa QRP 
Club (fohn Bumky, NUOK editor; email: 
burnIcyia@home.com). We thoughtsome of 
our readers would be interested in an easy 
to build yet good performing receiver, so 
we asked Larry and John forprrmusion to 
reprint the amrftck, and they graciously con- 
sented. - WIHUE 

Building your own rig from scratch is 
the heart and soul of the good old days of 
ham radio. When the Iowa QRP Club needed 
a project, I volunteered to put together some- 
thing that could be the hasis o f a  homebuilt 
station: the receiver. To be good for a group 
doing its first project, simplicity was a must. 
Good performance, low power consumption, 
and readily available parts were also impor- 
tant. The name CSS was coined because the 
first prototype was built in an Altnids "Tin; 
it stands for "Curiously Strong Superhet". To 
be simple, the receiver had to have the mini- 
mum number of parts, but to have good per- 
formance a superhet was deemed mandatory. 
AGC was a feature that required more parts 

- 
so it  WJS Icft our. A I O r n ~ m  green sluz 10.7 
MHz IF transformer was selected for the in- 
put bandpass filter because of its size effec- 
tiveness and availability. The popular NE602I 
NE612 was used for the mixer and product 
detector because of low parts count as well as 
low cost. To get some immunity from over- 
load, all gain control is done at RF ahead of 
the input bandpass filter. To get the highest 
AF amplifier gain for the least overhead, an 
LM386 was selected. If used correctly the 
high frequency noise can be lowered to an 
acceptable level and still have lots of audio. 

amba@n,,-..,,t 
An I1 ircqucncy of 4 000 h l H r  wa5 \cle~rril 
for good three-pole filter performance and so 
that readily available crystals could he used 
in the filter. 

A VXO was selected to simplify build- 
ing and to lower parts count. The VXO crys- 
tal frequency of 11.059 is readily available 
and if two crystals are paralleled in the right 
circuit you can tune at least t 5  kHz from 
7.040 MHz. 

Muting is incorporated and off-the-air 
sidetone is available so that a transmitter can 
be added later. Some VXO signal tapped off 
with a small value capacitor can be fed into 
another NE602 with a 4.000 MHz crystal 
oscillator and a transceiver could be built. A 
prototype of this sort is being planned at this 
time, but time has not been available to start 
on it yet. 

This is a very basic design that can be 
built with readily available parts in a small 
package. The sensitivity is good, selectivity is 
also good for three poles and the audio is loud 
enough for phones or a small speaker. Have 
fun building your CSS receiver. @@ 

Iliwal 
- - 

Thanks to John Burnley of thr Iowa 3rd placc WQ4RP--Knighrlires QRP 7111 placr KU4Al--John Marshall 
Q R P  club and to Bob Kellogg of the Society Rth place AB8DP--Edward A. Kwik 
Knightlites for all the hard work donated to 4th place W4UIW--Grand Strand QRP 9th place WQZRP--New Jersey QRP 
make this great challenge such success. Society Club 

1st place N4ROA--Dan Wolfe 5th place KlQM--Joel Malman 10th place N4BP--Bob Patten 
2nd place NQSRP--Ark QRP Club 6th place NFOR--Dave Gauding Congratulations to all! @@ 
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A a rilativcly new barn. I li:~r,r cxpcrimentcd 
with a variety of small dipoles and loops in an 
effort to both work towards my DXCC as well 
as wanting to be able to ragchew on the lower 
frequencies in the evenings. Since I live in a 
townhouse, my antennas have to fit into a 21- 
ft. X 244% space in my attic. Joining a local 
QRP club, the Northern Virginia QRP Club 
(www.novaqrp.org), put me in contact with a 
gregarious bunch of hams who were quick to 
share their knowledge and experience in deal- 
ing with this topic. I also gained some good 
friends. Definitely a great crew! 

After getting started in the 40M Novice 
band, I quickly upgraded to General and 
started thinking about how to work DX. In 
addition to my SST40, DSW40 and my 
OHR100N20M that I hadconstruned, I had 
borrowed a Ten Tec 580 Delta (thanks Pete!) 
which made me want to use more of the bands 
available to me with my new General license. 
The interest in a good broadband antenna 
became even more important once I purchased 
and started using the EZNEC antenna mod- 
eling program. In addition to being a great 
tool to analyze and design antennas, I also saw 
that having multiple antennas in my small 
attic space could cause pattern distortions and 
losses. 

In looking for broad band antenna de- 
signs that I could use, I came across several 
anides in the ARRL More W r c A n m m  Ch- 
sicr, Volume 11, dealing with off center fed 
(OCF) dipoles. A section of the book dealt 
with the topic of the various feedpoints that 
could be used for an OCF dipole. While a 
feedpoint that is 33% from one end of a 68 
feet long dipole is commonly known for reso- 
nating roughly on 40, 20 and 10 meters, I 
learned something new: a feedpoint at 41% 
or 17.4% from one end of the dipole would 
resonate on four frequencies - 40,20, 15 and 
10 Meters. That information, combined with 
other articles in various antenna books dis- 
cussing the various ways to "fold" dipoles to 
fit into smaller spaces, got me thinking about 
a multiband folded dipole for my attic. So I 
decided to use the EZNEC modeling program 
to methodically explore various configurations 
whereby I could fold a 68-ft. long dipole into 
a rectangular shape no larger than twenty-one 
by twenty-four feet. I expected that there 
would be some loss of efficiency from folding 
an OCF dipole, but I was hopeful that I could 
find a design with minimum losses caused by 
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folding the  dipulr clcrncnt~. 
EZNEC modeling I modeled eight ba- 

sic shapes, ranging from a 17.5-ft. X 17.5-ft. 
square to a 24.5.fr. X 11-ft. rectangle. All the 
models kept a one-foot separation between the 
two ends of the folded dipole. I also incorpo- 
rated two additional variables: varying the 
location of the antenna ends and feedpoint 
along the perimeter of the basic antenna shape, 
as well as trying two different OCF designs - 
one with the feedpoint 17% from one end, 
and one with the feedpoint 41 % from one 
end. By modeling different feedpoint loca- 
tions with each feedpoint option for each ba- 
sic shape, I ended up with a total of 126 an- 
tenna models. 

I then created a spreadsheet that noted 
the maximum gain, azimurh and elevation for 
the radiation patterns on 40, 20, 15 and 10 
meters. I also computed the gain for each 
frequency at a fixed radiation angle: 10 de- 
grees for 10M, 12 degrees for 15M, 14 de- 
grees for 20M and 25 degrees for 40M. As 
my primary goal was to maximize my ability 
to work DX on the various bands, I wanted 
to he able to compare all models not only at 
their maximum gain, but also at a consistent, 
relatively low elevation on each of the bands. 

After making the spreadsheet, I noticed 
some recurring patterns. The 41% feedpoint 
OCF models had markedly higher gain in the 
various rectangular shapes for certain similar 
feedpoint locations, and the higher gain could 
be seen on several bands within the same de- 
sign. After viewing the models, it became 
obvious that the high gain models looked like 
end fire arrays (EFA), similar to the "ZL Spe- 
cial", but with an off-center feedpoint, as well 
as folded ends. I then designed several groups 
of models, changing one variable at a time, in 
order to determine which configurations (el- 
ement length, element spacing, feed point lo- 
cation) maximized the gain for each of the 
bands. I discovered that the shape of the ra- 
diation lobes, the frontlback ratio, and the 
azimuth of the main lobes on each band could 
all be predictably manipulated. I ended up 
with a 24.5-ft. X 14-ft. design giving me the 
highest gains for 15M and 20M, and good 
gain on 10M and 40M. Modifying the shape 
not only affected overall gain on each band, 
but also determined the azimuth of the stron- 
gest lobes for each frequency. The end result, 
after further fine-tuning, resulted in having 
coverage on several azimuths when the lobes 
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for all bands werc addcd rogcthcr. 'I'he maxi- 
mum length of 24.5 feet was dictated by the 
floor space in my attic, and required some 
slight folding of the ends of the antenna (see 
Fig. 1). While I haven't found this design yet 
in any of my antenna hooks, it's so simple I'm 
sure that someone has tried it before. Until I 
know what else to call it, I'll refer to it as an 
OCF-EFA for this article. 

Shortly after installing and operating with 
the antenna, I reconsidered one of my initial 

3' 1. 21 6' Point I 1' 

Fig. 1-Initial configuration 

assumptions used in determining the design 
parameters for my antenna models: that keep- 
ing the main elements flat and straight would 
produce the most gain in my attic. The flat 
design looked good on paper, and "worked 
- I  could contact Europe and South America 
-but it didn't seem to provide any noticeable 
improvement from other designs. The gain 
numbers suggested I should be seeing some 
noticeable improvement on the Central Eu- 
rope azimuth, but that didn't seem to be the 
case. 

In reviewing experiences with other an- 
tennas I had recently built, I had just recently 
noticed that my best antenna results occurred 
with designs where a long element hugged the 
roofline. These antennas seemed to outper- 
form other antennas that should have been of 
equal performance. Since I live in an all brick 
townhouse, and have masonry firewalls be- 
tween adjoining units, it appeared that flat 
design antennas, necessarily built a couple feet 
above the floor of the attic, while being above 
the brick exterior walls, required any broad- 
side low angle radiation to penetrate one or 
more of the between-unit masonry firewalls 
in order to teach my antenna. 

The azimuth for Central Europe/Middle 
East, about 35 degrees magnetic from my lo- 
cation, is directly broadside to my home. 
With an antenna that was built near the attic 
floor, where I had the most straight line space, 
all low angle radiation except that originating 
from South Africa or Japan would have to 
traverse all or portions of the masonry firewalls 
separating the townhouse units. But for any 



antenna that hugged the roofline, and stood 
off a few feet from the masonry side walls, 
low angle radiation from any direction only 
needed to pass through a standard 
shingle roof. 

Trv a~ain:  This led to design number 
two. That's the nice thing about copper pipe 
antennas -with a pipe cutter and five min- 
utes, your last antenna is turned into fresh 
stock for a new design! I bent the long ele- 
ments so that the antenna could parallel the 
roofline, creatinga shallow "invertedVee2' ver- 
sion of the EFA (see Fig. 2). Very simply, it is 
two elements 28-ft. 8-in. long, separated by a 
12-ft. 9-in. section. This middle piece is con- 
nected at oneend to one of the beam elements 
by a 90 degree copper elbow. Together, the 
longer element totals 59% nfthe total antenna 
length and the single 28-ft. 8-in. beam is 41% 
of the total antennalength. The total antenna 
length, 70-ft. 5-in., represents the length of a 
resonant 40M dipole. The antenna is fed at 
the open corner where the unconnected beam 
meets the 12-ft. 9-in. segment. If you trim 
the elements a little to tune the antenna, re- 
member to preserve the 59/41 ratio - such as 
trimming six inches off the longer element and 
four inches off the shorter element. 

The reason for the off center location of 
the bend in the elements is the incursion of a 
cathedral ceiling into my artic space. A 45- 
degree elbow worked perfect in my case for 
creating the bend at the roof peak. Since fol- 
lowing the roofline gave me a few more linear 
feet for antenna length, I was able to elimi- 
nate the folded ends of the first design. In the 
end, the theoretical losses from bending the 
antenna into the less than optimal inverted 
Vee design were offset by gains due to the now 
longer element lengths. And the slight increase 
in average height for the bent antenna low- 
ered the angle for the main radiation lobes by 
a degree or two, which was a step in the right 
direction. (For example, on 15M, the flat EFA 
showed a gain of 10.18dBi at its radiation 
angle of maximum gain, and 8.23dBi at twelve 
degrees elevation. The bent EFA shows a 
0.57dB lower maximum, but has 8.66dBi gain 
at twelve degrees -a 0.43dB improvement over 
the flat desien.) Bv this time, mv EZNEC 
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Fig. 2-FinalconFgu+ation 
design. My first day of using the new antenna 
started off nicely, with a QSO with an op in 
Egypt on 12M, a new DX country for me, 
and tied for my most distant QSO to date. I 
picked up another new DX country, Nether- 
lands, on 10M. then hit a milestone I had 
been looking f i r  - my first QPJ'lQRP DX 
QSO, to Sweden on 10M. I turned the power 
down to 2 watts and completed the QSO with 
no problems. I worked Europe on 21M and 
17M during the day, then had another first 
early in the evening- my first QRPp DX, to 
Argentina, on 10M (the 10M pattern shows 
three significant lobes - - pointing towards 
Asia. Europe and South America). I had fot- 
gotten to adjust the power setting after switch- 
ing bands, so when I answered the CQfrom 
Argentina, the needle didn't make it up to 
one watt. But I didn't need to repeat any of 
the QSO, so it was enough. I also worked 
Denmark on 30M. 

But I've saved my best QSO for last - 
for the last few months, I've wanted to work 
Asia, especially Japan. I'd only heard a JA 
station once, and it was weak and barely read- 
able. Well, that evening this antenna did the 
trick as I picked up a QSO with a JE from 
Tokyo on 10M! (I made sure I had my full 
five watts to try that one!) My new longest 
distance QSO, and my most exciting one to 

date. 
Lookinrat - the numbers: The following 

table, based on models created with EZNEC 
(gain figures are dBi at optimum elevation 
and dBi at a uniform elevation, for purposes 
of comparison) shows the theoretical results 
for version two as well as version one. All 
gain numbers are based on a 30 feet height 
for the feedpoint, the actual height for my 
location. The bent EFA rises up to 38 feet, 
then down to 33  feet, in following the 
roofline. The same ground loss parameters 
were used for all the EZNEC models. 

As you can see, except for 10M, and to a 
small respect on 40M, I have not lost the gain 
of an OCF dipole. For the 15 and 17M 
hands, there actually is useful gain over an 
OCF dipole. The bent EFA either equals or 
surpasses the low angle performance of the 
flat OCF-EFA except for 40M. 

The models show that the OCF-EFA, 
even when at the same height as a dipole, has 
a lower angle of maximum radiation. The 
bands that work broadside to the main ele- 
ments (15 - 20M) show significant low angle 
gain (2.4 - 2.7dB) over dipoles due to the 
end fire array aspects of the design; 10M, 
12M and 30M, with their main lobes 35-45 
degrees off from broadside, provide approxi- 
mately one dB low angle gain over a dipole, 
while on 40M this design essentially performs 
like a folded dipole, with a minor loss in efti- 
ciency over a straight dipole. This is seen in 
the fact that the azimuth for maximum gain 
on 40M is parallel to the beam elements (Fig. 
3). 

Connnrction: I used one-half inch cop- 
per pipe in the computer model, and also 
for my final construction, as it showed very 
little difference in gain compared to using 
one inch copper pipe. The one-inch pipe 

' Gmputed Gains 
Gain in dBi, rnMmMmurn //mu a& (at an& speciPe.1) 

I I 1 4  I  T I  F A  1 Im.l O C F - E T A  1 

- .  , 
files and antenna gain spreadsheet listed sta- 
tistics for about 250 variations on this folded 
OCF dipole/EFA theme. 

-! Changing the design to a roofline 
version made a dramatic improvement, and 
helped me to realize the potential with this 

6.3 I i . se  25  4-r. 

1 7 Y  

3 8 M  

6.3 1 2 . 5  1 .2  1 1 . 7  5.4 1 1 . 6  
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showed possibly 0.1 - 0.2 dB improvement - 
not worth the extra cost or difficulty in con- 
struction. Seventy feet of half-inch copper 
pipe is only about twenty five dollars at the 
local hardware store, so the antenna is cheap 
as well as easy to construct. Be sure to use 
steel wool to clean the pipe ends and con- 
nectors prior to soldering, and to use electri- 
cal solder, not plumbing solder. 

Feedline and SWR ?1r seven ban&: I 
used an Autek Research VA-I to measure the 
SWR for my completed antenna. I'll note 
thar my SWR readings are generally lower 
than the model predicted. My measured re- 
sistance at resonance on 40M was higher than 
the model predicted (that's a good thing, for 
matching purposes, but I'd like to know why 
the resistance was higher), although the reso- 
nance points seem to be roughly as predicted. 
I 

The result was lower-than-predicted SWR 
on some bands except 2OM. O n  another 
technical note, the OCF article in the ARRL 
Mom Wire Antenna Chdcs pointed out 
that the exact resonance points depend not 
only on feedpoint location, but also on wire, 
height, antenna shape, and all the usual fac- 
tors that change impedance figures. The re- 
sult was that the OCF-EFA model showed 
slightly different resonance points than the 
OCF dipole model. But the bottom line, as 
seen in the actual figures, shows an SWR 
curve that makes tuning up on all the bands 
quite easy. The SWR was measured at the 
tuner end of the 10-fr. feedline. When run- 
ning the SWRgtaphs on EZNEC, 450-ohm 
ladder-line gave the lowest average SWR for 
all the bands, so that was my choice for the 
feedline. 

The 8OMo?tion: I've had good success 
using small loops (70-100 feet circumference) 
for 80M. In an effort to avoid possible inter- 
ference, I had torn down my latest loop when 
installing this antenna. However, clipping a 
13 feet long wire to the ends of the beams 
makes the antenna an 84' circumference hori- 
zontal loop. A quick check on BOM, using 
the antenna as a loop, and a one hour QSO 
with another QRP'er confirmed thar this an- 
tenna also works in that capaciry. 

Conclusion: So, whether you are re- 
quired to keep your antenna farm indoors, 
you would like a back-up antenna, or you 
are curious and looking for another excuse 
to play with antennas, consider this basic 
design for a broadband gain antenna. Adapt 
it to your space and see what you can do. 
Good luck! 00 

1 I FiR. S&mpfes of EZNEC cnlcukzted radintion pattermfir OCF End-Fire Arrqy Version 2. 1 
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uick L -Patcomm9s New 500 Transceh I 
1.- -.-Eod-W4QO 
\X1e'vc been he,iring fbr some rimc about a 
two band completely assembled transceiver 
from Patcomm. I was fortunate to be able to 
borrow an early version of this rig for a few 
days ofuse. I doni have any real "lab" tests to 
report hut I can give you a look at some of 
the features and how it feels on the air. 

Jim Idone, KEZTR, from Patcomm and 
I were discussing the new rig when he of- 
fered to send one along. I've heard around 
the bands, the clubs, and the lists that folks 
might like to have an economically priced 
small rig that is already built. Well, here it is. 
Here are some first impressions after a few 
contacn, some during the ARRL DX test 
until someone else does a thorough review. 

The rig has all the requisite "basic" fea- 
tures such as VFO A/B, RITIXIT and can 
accommodate any two bands between 160 
through 6 meters, the latter being noted by 
our Technician members, I'm sure. It oper- 
ates SSB plus C W  from less than 1 watt to 
16 April 01 

15  watts. The variable 600 to 3 KHz audio 
filter does a good job of cleaning out the 
adjacent signals from an operator's stand- 
point. It is a 16 pole filter, said to rival DSP 
type filters. I found it to be very effecriw. 

The rig has a built in keyer and a unique 
interface that takes a PC keyboard. Using 
the keyboard, you can send C W  or you can 
access the 4 memories per band from the key- 
board. It can also be used for changing bands, 
or entering frequencies directly. I found the 
CW to be a bit choppy for my taste and I 
have relayed this to the company. 1 have been 
advised that this is being addressed in the 
production modds-mine was an "engineer- 
ing" model. If 1 owned this rig, I would look 
for a very small keyboard to use with it out 
in the field as it is a quite handy feature. 

The rig is not billed as a "low current" 
rig. Like some other rigs thar use processors 
and displays, the current is on the high side 
for a "backpacking mode but it is certainly 
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w4,,, ,...net 
light enough, weighing in at 4.75 lbs. The 
rig uses .75 amps on receive and about 5 amps 
at 15 warts transmit. Rut for many of us (read 
senior citizens!) who do our hamming in the 
field near a vehicle of some sort, this rig could 
be packed to go in a small bag and set up 
quickly near the carltruck battery. O r  it could 
even be used directly from the vehicle as a 
mobile rig with the 15 watt power level pro- 
viding that extra boost during tough band 
conditions. 

Being a SSB rig, it can he used for such 
digital modes as PSK-31. Jim sent me cables 
to hook to my computer to test this mode 
but I dido? have time to get it all going be- 
fore this writing. He assures me it does work! 

Keep an eye on this rig. It could be the 
answer for those who are beyond their kit 
building years or it doesn't interest them any 
longer. The 500 is priced in the $400 range 
equipped with two band modules. Additional 
modules are about $35 each. 00 

www.qrpucl.org/ 



ulator 7 A Homebre uit Sim with a QRP Tv 
Dan Magnire-AC6LA ac6la@arrl.net 
It's gcrting so you can't pick up  a ham radio mercial programs rhat all hevc Smith chart you manually cnrer data points. Hy 
publication of any sort now days without see- andlor circuit simulator capabilities. With the way, getting started with an antenna 
ing at least a few azimuth and elevation charts all these choices available, why on Earth modeling program is fairly forward. 
created from popular antenna modeling soft- would anybody want to do a homebrew ver- ~f you've nwer used one, do yourself a favor 
ware like EZNEC or NEC-Win Plus. Using sion? and take a t e a  drive of EZNEC (by Roy 
an antenna modeling program can be very Let me answer that by talking a little Lewallen, W7EL) or NEC-Win Plus (by 
addicting and I'm as guilty of this as the next about QRP I enjoy many of the operating Nittmy Scientific). Both are available (with 
ham. I love to bend and tweak and prod and aspects of QRP, but what I really like is the ti, limit model complexity 
poke the design on the computer and look at opportunity to build and tinker with things. limitations) as no-cost demo versions from 
the "pictures" to see what the results will be. There's no way I could ever actually design a the web. 
I've wen been known to actually go out and complete 40 meter C W  transceiver, but I sure We'll pick out just the impedance at the 
build some of these creations, although I'm do learn a lot by building one. I learn more ,,,idpoint frequency of the 80 meter band 
pretty embarrassed (and maybe you are too) when it doesn't work the first time and I have (72,4+j0 ohms at 3.75 MHz) for the first few 
at the lopsided nature of the "antennas de- to follow the circuit diagram to find where I steps of the we>[l  get back to the 
signed" to "wires in the air" ratio. might have put a component in wrong. And other frequencies later.) In our example the 

But there's more to your antenna ytm I learn wen more (and have a lot of fun learn- feedline is 50 feet of 450 ohm ladder line. A 
than just sky wires or aluminum. Everything ing) when 1 make even simple modifications feedline serves to transfer RF ftom one place 
from the antenna feedpoint connection all to the rig, cutting a few circuit board traces to another, but it also acts like an impedance 
the way back to the rear panel of your station here or adding some bells and whistles over transformer. That is, at any point along the 
rig contributes to (or more likely, detracts there. line the impedance will be different from 
from) that great design you had on the com- It's the same with a circuit simulator. By it was at the antenna. ~i~ 1 this. 
purer. It's nice to be able to "see" that part of building one yourself you gain an immense The square marker indicates the load imped- 
your antenna system as well. amount of knowledge, even if your creation an, of 72.4+j0 ohms. The round markers, 

The usual way to do this is via Smith will nwer rival a commercial offering. You ';valking" in a dockwise direction, show how 
charts. Althoughcomputerscangeneratevast certainly have a lot of fun acquiring that the impedance is transformed at  several 
quantities of seemingly invincible numbers, knowledge along the way. And you are ftee points generated) along the 
nothing beats a Smith chart for getting a vi- to implement and include features that you line. (you can specify the line length in dis- 
sual understandingofwhat's happeningalong want to investigate or learn more about, all crete steps of feet or degrees if you wish, or 
transmission lines and through various an- with as much or as little detail as you like. just let [he program create a series of inter- 
tenna tuner components. I wanted a graphi- Just like building a QRP rig. mediate step values.) The box to the left of 
cal view of the rest of my antenna system, so the chart shows the impedance and other 
I built (using Microsofc Excel) a circuit simu- so mat's ~t Do? information at any one of the plotted points. 
lator with Smith chart capability in order to Here's an example of what the package The buttons within the box may be used to 
model and 'picture" all the system compo- can do, with 'pic~res." The scenario will be sweep or step through the points, or you may 
nents from feedpoint to rig. to start at the feedpoint of a typical backyard use the mouse to double click on any point 

antenna and show on a Smith chart weN- about which you want details. In this ex- 
Off the Shelf versos Do It Yonnelf thing that happens all the way back to the ample the selected point is at the station end 

I chose to use Excel for this project station rig. Just as an example, I've chosen ofthe 50 foot line, indicated with an enlarged 
mostly because I was already familiar with an 80 meter dipole (total length about 126 round marker on the chart. 
Excel and it's chartingcapabilities. I bet there feet) that is now being fed with 50 feet of There are two slightly unconventional 
are hams out there who have implemented 450 ohm ladder line and a tuner to provide things to note concerning Figure-1. First is 
somerhingsimilar ro this using Mathcad, and multi-band coverage. In this case we'll see that thc ccnter of the chart (Prime Center) is 
for certain it's been done before in more con- what happens when the antenna is used for defined as 450 ohms. Although Smith charts 
ventional computer languages. it's original purpose, namely in the 80 meter are usually shown with an (implied) 50 ohm 

There are also many fine commercial band. center, there are times when you may wish 
Smith chart programs, including ARRL To start this example we need the an- to use a different value. The program lets 
Microsmith, Eagleware winsmith, ARRL tenna feedpoint impedancevalues in the form you set or reset any Prime Center value and 
Radio Designer, and Radio Designer's big of RijX at several different frequencies. The updates the display automatically. The sec- 
brother (actually more like a rich uncle once Frequency Sweep (or similarly named) func- ond thing to note is the scale labels. Usually 
removed) Ansoft Serenade. (References are tion of any antenna modeling package can these are shown as normalized values (0.2, 
listed at the end of this article.) O n  the provide this data. The circuit simulator can 0.5, 1.0, etc.) but with a computer-gener- 
internet, just the most casual search will yield read the output files ~roduced by NEC-Win ated chart there is no reason why these labels 
several freeware, shareware, demoware, low Plus, EZNEC, and several of the generic cannot be shown as '>ctual" as opposed to 
cost commercial, and not so low cost com- NEC packages available on the internet, or normalized. You may choose either style. 
~ . q r p u c i . o ~  The QRP Quarterly April 01 17 



Continuing the example, if you're using 
ladder line as a feeder you probably have a 
combination balun and transformer on the 
back side of the your antenna tuner. (This 
simulator ignores the "balanced to unbal- 
anced part of the balun; it only models the 
transformer pan.) Let's say the balun has a 
4:l  transform ratio. The diamond markers 
of Fig 1 show how the balun changes the im- 
pedance to something else, this time walking 
counter-clockwise. The intermediate points 
were again automatically generated, ranging 
from a 1.33:l transform ratio near the right 
side of the arc of diamond markers to the fi- 
nal 4:l ratio at the left end of the arc. 

Between the balun and rig you no doubt 
have a "T" configuration network of some 
sort. That's a capacitor in series, then an in- 
ductor in parallel (shunt), then another ca- 
pacitor in series. Figure-2 (now with a 50 
ohm center) shows the impedance transforms 
that would take place first through the out- 
put capacitor (maybe labeled something like 
"C out" or "Antenna" on your tuner), then 
through the coil, then through the input ca- 
pacitor (perhaps called "C in" or "Transmit- 
ter"). By now you've guessed that the inter- 
mediate points in the arcs were automatically 
generated, this time representing different 
amounts of capacitance and inductance. If 
you've set all the dials correctly, the result will 
be that the "trail" of Smith chart plot segments 
ends up right at 50+j0 ohms. 

Prcqnencg Sweeps md Component 
Timing 

In the previous figures the Smith chart 
has shown how changing network element 
d u e s  (length of line, amount of capacitance, 
etc.) changes the impedance. Another use of 
the chart is to show the results ofvarying the 
frequency while keeping all the element val- 
ues constant. Just as antenna modeling pro- 
grams can calculate the antenna feedpoint 
impedance for a range of frequencies, the cir- 
cuit simulator can calculate how all of these 
impedance values would be transformed by 
the feedline, balun, and tuner components. 
The chan gets pretty busy if all the segments 
are shown, so Figured just shows the antenna 
feedpoint (load) data and the final results af- 
ter going through all five components of the 
feed system discussed above. Both arcs "walk" 
clockwise as the frequency increases. 

Figure-3 also has a 2:l SWR circle 
marked. (The SWR circle markers were 
"turned o f f  in the previous figures.) The 
selected point (enlarged triangle marker) 
shows a 3.367 SWRat 3.6 MHz. You'd have 
18 A p a o i  
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to do some twisting of the knobs on your 
tuner if you wanted to get a low SWR when 
changing frequencies from one end of the 
hand to the other. 

There are several ways to "twist the 
knobs" in the simulator. One way is to manu- 

Xl = 353553 = 12W4 d XI= -35.3553 = 1XOA pF ally adjust the values of the various network x2- 3535534 = ~ y a s  i~ x2= 35.35534 = 1.m IH 
elements by using the buttons on the Smith X3=,-13_5355312_q). pF X3=,.-3533.%-:L?24! FF 

-->. R =  49081 Ue-,. 1)- 4967: 
chart sheet. (Look in the lower right corner ' XI U E ~ !  

ofthe  figure.) Select the element you want 
to tune, then either use the UplDn buttons 
to increase or decrease the value in 10% steps 
or use the Set button to pick an exact value. 
After each button press the Smith chart is 50 = 2.1221 I+ x2= 50 = 848.83 p~ 

X3= -.-.L?5_7-;_!@u. pF X3= 25 = 1 MI I+ redrawn to show the results. This technique --,i R .  49,Mi 
-->i'-'-----------' 

1) = 4995, 

provides many insights when a "trail" of plot 
segments is shown on the Smith chart, as with 
Fieures 1 and 2. ., 

Another wav to experiment with chang- I I I 

 in^ component values is ro use a morc spe- Fig. ~Numrr i ra l so lu t ions  for four rommon nehuorkr tranrfonning25+jO to 5O+jO. - 
cialized sheet that deals only with certain 
types of matching networks, without baluns 
and transmission lines. Fig4 shows thissheet, 
which has a "numerical" rather than "graphi- 
cal" flavor. For variety the example has been 
changed in this case to that of transforming 
a load impedance of 25+j0 ohms to a target 
input impedance of 50+j0 ohms. Four com- 
mon networks are shown with worked-out 
approximate solutions. (The initial solutions 
are approximate, not exact, because compo- 
nent Q has not been factored in yet. Notice 
anything interesting about the component 
reactance values for the networks?) Using 
the approximate solutions, the Check boxes 

"Keep one component at a fixed value and 
find an exact match with component Q in- 
cluded by varying the other two.'' O r  you 
can say "Vary all three components within 
these ranges but give me an exact solution 
with the lowest dB loss," or perhaps "Limit 
one component to this value, limit the range 
of the other componenu to these bounds, and 
give me the solution with the lowest SWR 
wen if it's not an exact match." (The Solver 
can search for minimums and maximums as 
well as exact targets.) 

The  'Invoke Solver' button on the 
worksheet does some initial house keeping 
before bringina up the Solver tool, al thou~h 

you can invoke the Solver (and a related tool 
called Goal Seek) at  any time on  any 
worksheet. Fig. 5 is a screen capture show- 
ing the Solver window with just one example 
of a particular problem to he solved; this was 
the problem setup used to produce the re- 
sults shown in Fig. 4. (It must he mentioned 
that the Solver sometimes fails to find the "ex- 
pected correct answer, although it may find 
" " a correct answer. In general, the Solver is 
best used to "home in" on an exact answer 
after you have already set the input variables 
to at least approximate values.) Once you 
are done manually or automatically tuning 
the network component values, other buttons . .. . 

then ;how the results ofdoinga ladderanaly- % 
 is from load to inout wirh comoonent Q .-.I* e.FjPw 1.c~ Cd. h b  LW. a!ld - 
included. When you've decided which net- 
work to investigate further (in this case the 
"Hi Pass T ) ,  the Fine Tune area allows you 
to try your hand at manually changing the 
component values (like manually twisting 
tuner knobs). But there is also another way. 

Excel comes with a nice built-in tool 
called the Solver. The Solver will try various 
values for one or more specified input cells 
on a worksheet, looking for a combination 
that produces a specified target output cell 
value while (optionally) still other cells meet 
certain constraints. (It doesn't just keep try- 
ing random solutions. Instead it uses cer- 
tain numerical methods techniques to see 
how any given try gets closer to or farther 
from the desired answer, then adjusts the 
variable input cell or cells according for the 
next try.) You can use the Solver to "auto 
tune" your network to give almost any de- 
sired result. For example, you can specify Fig, 5-Excel Solver with a typicalproblem setup. 
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make it easy to generate Smith and other type 
charts. 

Another Way of Looking at  Things 
Speakingof other types of charts, I didn't 

just wake up one morning and figure out how 
to create a Smith chart with Excel. It took 
some reading and digging, but mostly it was 
standing on the shoulders of several hams who 
had been kind enough to share their work in 

(And by writing this short article I 
hope to repay in small measure the debt of 
gatitude 1 owe them.) Early versions of this 

just plotted R andxvalues on astan- 
dard rectangular grid pattern. 

It turns out 1 was in good company. In 
doing the research for this project I purchased 
a copy of Phillip Smith's hook and discovered 
that his original charts were also just standard 
rectangular grids showing R and X. There 
are some disadvantages to showing impedance 
this way (like having equally stepped frequen- 
cies bunch up on one side of the chart), but 
when shown in this manner the charts are 
sometimes more intuitive. I decided to leave 
this type of chart in the package since I found 
myself looking at it from time to time. 

Figure-6 shows an example. The plot 
segments represent the three components of 
the "Hi Pass T" network of Figs 4 and 5 (load 
25+j0 transformed to input 50+j0), except in 
this case we'll use ideal components with no 
losses. Network element 3 is the series out- 
put capacitor. Fig 6 shows that this compo- 
nent (x markers) only changes the reactive part 
of the load impedance as the amount of ca- 
pacitance is changed. (The plotted points 
move straight down from 25+j0 ohms.) That 
makes sense, as starting with 25+j0 ohms and 
adding 0-j35.36 in series results in 25j35.36. 
The R part hasn't changed. But when this 
impedance of 25-j35.36 is combined inpar- 
allel with the inductor (final inductor reac- 
tance is 0+j35.36 ohms) both the R and X 
parts change as the amount of inductance is 
changed. The middle plot segment (+ mark- 
ers) shows this. (The plotted points "walk" 
counter clockwise.) Even though element 2 
is a pure reactance X, when combined in par- 
allel with 25j35.36 the result will show a 
change in both Rand X. The R part of the 
combination starts at avalue of 25, progresses 
through a valuegreater than 50, and ends up 
right at  50, all as a result ofparallel combin- 
ing just different amounts ofX. And now it's 
pretty obvious that the only job left for ele- 
ment 1 (the series input capacitor, triangle 
markers) is to get the X part of the imped- 
ance back to 0, as the final plot segment shows. 
20 April 01 

Fig. &An alternative way of showing impedance tranrfonnationr through a "T" 
tuner. Load is 25+j0 ohm. Elements have no Iosses in this exampk 

Starting at 50+j35.35 ohms and adding 0- handy when modeling elliptic and band-pass 
j35.36 in series results in 50+j0. (Again the filters.) 
plotted points move straight down.) Each transmission line or stub element 

Of course the same situation is presented (if any) may he independently defined as to 
on a standard Smith chart (and becomes more characteristic impedance, velocity factor, and 
obvious when the conductance G grid is attenuation. Parameters for approximately 
shown), hut sometimes with all the curved 40 different lines from various manufactur- 
grid lines, non-linear scales, and possibly nor- ers (Belden,TMS, Wireman, Andrew,Tandy, 
malized labels things start to get a little con- etc.) are built in or you may define custom 
fusing. lines. Lines and stubs are modeled with the 

full hyperbolic tangent transmission line 
Nuts and Bolts equation and account for loss at varying SWR 

O n  the main worksheet of this package levels andvarying frequencies. Losses for ca- 
(not shown here) you can enter any number pacitors and inductors are modeled via the 
of Frequency, R, and X sets (from 1 up to a specification of an unloaded Q f o r  each rype 

maximum of 255). These can be impedances component; losses for both types are fre- 

at either the load side or input side of   our quency compensated. 

network, and there are several ways to auto- YOU a" limited to simulating up to five 

matically create entries in addition to read- network elements at any one time, but that 

ing data files from antenna modeling pack- does not mean you are limited to five as the 

ages. total number of elements in your system. For 

You can specify any arbitrary network example, suppose you have avertical antenna 

consisting of between zero and five elements. with a simple L matching networkat its base, 

(You may wish to use zero elements if you then a run of coax to the shack, then perhaps 

merely want to plot impedance information a CLC tuner to give broad band coverage. 

from an antenna modeling program in the The package makes it easy to first model the 

various formats available in this package, such two components of the L net at the antenna, 

as smith chart, ~ ~ ~ t ~ ~ ~ ~ l ~ ~  R and X, R/x/ then use this set of transformed impedance 

ZlSWRversus frequency, etc.) The elements values as the "start point" for modeling the 

can be transmission line sections, step-up or remaining four elements of the system. 

step-down baluns (modeled as ideal trans- 
formers), series or shunt capacitors, series or Heat Up the Soldering Iron 

shunt inductors, series or shunt resistors, open This article has shown just a few ex- 

or short circuit terminated transmission line amples of what you can do with this circuit 
stubs (parallel connected), or series or shunt simulator. There are several other functions 
special "combination LC" elements consist- and charts that I have not described. You 

ing of an inductor and capacitor pair con- can experiment with transmission line series 
nected together in either series or parallel. sections and stubs, both for matching and 
(These "combination" elements come in 
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John Cumming-VE3JC L Over  the pasr few ycars, we have seen rhc 

introduction of some wonderful antenna tun- 
ers. With the evolution of "smart" automatic 
tuners, and the increasing tendency to locate 
these ATU's within the rig itself, we have be- 
come more likely to ignore the fact that the 
tuner "ain't where it ona be". The internal 
ATU may do a fine job of making the rig 
"see" a 50-Ohm load, thereby assuring maxi- 
mum power transfer to the feedline. How- 
ever, it will do nothing for mismatches be- 
tween the feedline and the antenna, and the 
resulting power losses. 

Some years ago, I began to look at put- 
ting up an inverted "L" or shortened vertical 
for 160 and 80 meters. The feedpoint for 
the antenna was to be located at the highest, 
most "in the clear" spot in my back yard, 
about 250 feet from my shack. I certainly 
had no desire to see my long run of "low 
loss" RG-213 burning up my precious milli- 
watts because of feedline / antenna mismatch! 
Initially, I located a manual tuner at the an- 
tenna base. This consisted of an air variable 
capacitor and an "air dux" inductor with alli- 
gator clips for adjustment, all mounted in a 
plastic tupper-ware enclosure. While this per- 
mined operation in a very small portion of 
the 160 meter band, it only took a single late 
night midwinter tuner-adjustment expedition 
(in my pajamas!) to realize that something 
bener had to be done. 

I looked at a number of articles [I]' 
which described clever schemes, using relays 
and rapped coils to permit remote band- 
switching and fine adjustment. Each design 
was specific to a particular antenna. Because 
I intended to try a variety of "vertical" anten- 
nas over time, I wanted to build a remote 
tuner that provided maximum versatility. 
Using a low loss variable capacitor and roller 
inductor, it would need t o  be easily 
reconfigured and adjusted from the comfort 
of the shack, and would provide a visual in- 
dication of the tuner's current configuration 
and component adjustment. 

This article describes the remotely con- 
trolled antenna tunet system that has evolved 
at this southern-Ontario QTH. And I know 
what ~ou ' re  thinking . . . You've ~eeked  at the 
photos of my remote tunet (Figure. 1) and 
the control box (Figure. Z), and have already 
decided that this is one of those "how to" 
articles which requires parts no longer found 
22 April01 
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Fix, 1-Internal view of remote nrrtenna 
hmm. 

PiF 2-l,,rrr.rrol i~irrr, ofco,rtrnl box. 

on rhe planet! All  of the parts nrrdcd can be 
procured in several months of pleasant flea 
market browsing, garage sale shopping, and 
junkyard scrounging. I admit that, instead 
of working from a highly specific parts list, 
you will have to incorporate the best compo- 
nents you're able to find and make whatever 
accommodations are necessary in the rest of 
the circuit. This is true "homebrewing, and 
the source of a great deal of enjoyment. 

You are going to need low-RPM DC 
motors to drive the variable capacitor and 
roller inductor. If you're lucky, your junk box 
contains two nice 12-volt motors with lots of 
torque and the ability to "stop on a dime". 
O n  the other hand, you might have to scout 
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out neighborhood garage sales for cordless 
screwdrivers rhar no longer hold acharge. You 
would then need to accommodate any dif- 
ference in operating voltage between your 
power supply and your screwdriver motors. 

The major components you require (he- 
ginning with the most difficult to find) are 
as follows: 

0 Roller Inductor. These are hecom- 
ing scarcer, hut can still be found. How big 
do you need? As you can see from Fig. 1, my 
37-turn 5-inch diameter (approximately 85 
p H  max) Collins-made inductor is definitely 
"overkill". 
0 Air-Variable capacitor. Also becom- 

ing scarcer. As with the inductor, go with 
the best quality unit you can get. I used a 
550 pF capacitor; the ultimate tuning range 
using various "L" tuner configurations will 
depend on the range of inductance and ca- 
pacitance available. 

0 Drive motors. See above. These 
must be capable of rotation in both direc- 
tions by polarity reversal, and should have 
equivalent operating voltage. 

0 Gears, insulated couplers, vernier 
drives, and "universal" couplers. Here I am 
going to he extremely vague. Brass gears for 
114-in. shafi mounting, ceramic couplers, and 
gear drives from old boatanchors are often 
found in those miscellaneous junk boxes at 
fleamarkets. When you come across these 
mechanical gizmo's, offer the vendor twenty 
five cents and take them home! For this 
project, the objective is to get the motors to 
turn the capacitor and inductor at a reason- 
able rate (about one RPM and 20 RPM re- 
spectively) and to drive potentiometers for 
position indication. The large gear drive vis- 
ible below the capacitor in Fig. 1 was acquired 
at a fleamarket for less than a dollar. 

0 Potentiometers for position indica- 
tion. A single turn 20K pot for the capacitor 
and a 10 turn 10 K pot for the roller induc- 
tor will give a 0.0 to 10.0 reading for the full 
adjustment range of each device. Unless you 
happen to use a 10-turn roller inductor, you 
will need to gear the pot drive so that full 
travel of the roller inductor corresponds to 
full travel (or slightly less) of the pot. 
0 Cables. Now this is an easy one! 

Retrieve those frayed outdoor extension cords 
from your neighbor's phage and repair and 
seal as necessary. When you have enough 
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for three runs between the shack and your 
tuner location, you're in business. Alterna- 
tively, eight-conductor rotor control cable can 
be used. 

0 Power supply. Assuming that 12V 
motors and relays are being used, you may 
already have a suitable self-contained regu- 
lated power supply in the shack. My original 
intent was to provide a jack on the control 
box for connection of such an external sup- 
ply. However, a 15V, 3A power supply mod- 
ule was obtained and installed internally. The 
voltage adjustment pot on this regulated sup- 
ply has come in handy for accommodating 
my tuner's lethargy during the very cold win- 
ter months! 

0 Digital position indicator (AKA 
digital multimeter!). Again, my intent was 
to provide jacks on the control box, and con- 
nect my bench-top multimeter whenever I 
was using the tuner. But when a very inex- 
pensive autoranging digital meter followed 
me home, a 3 V  regulator was quickly 
mounted on the meter, and apermanent digi- 
tal display in the control box was achieved. 

0 Relays. Two 12 V DC relays are 
required: one DPDT and one SPDT. 

0 Control box and Remote Tuner 
enclosures. Your enclosure requirements will 
depend on the physical size of the cnmpo- 
nents you acquire. My control box, a 
Hammond enclosure, is comparable in size 
and similar in appearance to a Ham IV Ro- 
tor control. To accommodate my large roller 
inductor, a scrapped outdoor electrical me- 
tering box was used for the tuner. 

The remaining bits and pieces (switches, 
terminal strips, LEDs, etc.) required for the 
remote control tuner will be apparent form 
the circuit diagram. 

Circuit Description 
The Remote Control Tuner permits 

three inducrorlcapacitor configurations, as 
determined by relays K1 and K2 (Fig. 3). 
With K1 and K2 de-energized, we have a 
capacitive input "L" arrangement. Energizing 
K2 changes this to a capacitive output "L", 
while eoergizingonly K1 provides a series LC 
configuration. Rotary switch S1 is used to 
select the desired configuration, with visual 
indication being provided by LED'S. 

Inductance and capacitance adjustment 
is achieved using the circuit illustrated in Fig. 
4. Switch S5 selects either the Capacitor or 
Inductor for adjustment and position indi- 
cation. Depressing spring-return switch S2 
or S4 will produce clockwise or counterclock- 
wise rotation of the selected device. Switches 
m.qrpUci.org/ 

S2, S3, and S4 should be flat "piano style" 
switches, similar to those used in "Ham I\? 
rotor control boxes, to permit comfortable 
and responsive control. Note that depress- 
ing S3 in conjunction with either S1 or S4 
reduces the voltage applied to the motor, 
thereby providing slow-speed rotation for 
fine-tuning. You will need to experiment with 
your particular motors and power supply to 
determine whether one diode, or several di- 
odes in series, is required across the normally 
dosed contact of S3. (If the voltage drop is 
ton great, the motor will stall). Of  course, 
the current and PIV rating of the diodes used 
will have to be sufficient for your particular 
drive motors. 

You will note from the circuit diagram 
that nine conductors are required between 
the control box and the remote tuner. If only 
eight are available (because you are using 
eight-conductor rotor cable or parallel runs 
of four-conductor cable), the common return 
line for relays K1 and K2 can piggyback on 
the shield of the coax feedline. It is impor- 
tant that a choke and shunt capacitor be in- 
stalled on each conductor entering the remote 
tuner housing. 

Operation md Performance 

The performance of your remote con- 
trol tuner will of course depend on the par- 
ticular components that you have been able 
to acquire. Experimenting with its capabili- 
ties will provide many hours of interesting 
research, and studies by Bob Kellogg [I] on a 
number of commercially available tunen have 
provided a benchmark against which your 
tuner can be compared. 

An SWR analyzer is invaluable for ioi- 
tial adjustment of the tuner with a particular 
antenna. After desired tuner settings (L and 
C position, and L-C configuration) have been 
determined and recorded, it is easy to use the 
control box display to adjust the tuner. Ob- 
viously, more exotic schemes using rotary en- 
coders might achieve greater accuracy and 
consistency. However, the simple analog po- 
tentiometer position indication used here has 
been satisfactory for coarse tuner adjustmeor. 
An in-line SWR meter is then used for quick 
"fine t u n i n g  

As had been anticipated when the project 
began, my remote control antenna tuner has 
been called upon to work with a variety of 
antennas over the past few years. (A slightly 
different antenna seems to spring up each au- 
tumn before the snow flies!). The tuner's ver- 
satility has been very much appreciated. 

1 ANTFNNA 

I I 
Fig. &Motor drive andposition indication Components below he dotted line a n  

located in the control box. 
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I hope the ideas presented in this article DeMaw WlFB, QSTNov. 1990, pp.30-32 
spark your imagination and help you find new "The Inverted L Revisited," John F. Lindholm 
life for some lonely junk box components. WIXX, QSTJan. 1983, pp. 20-22 

"A Big Signal from a Small Lot," David Hol- 
Notes and References lander N7RK, QSTApril 1979, pp. 32-34 
1. Here are some articles for more ideas on 'R Remotely Switched, Inverted LAntenna," 
remotely controlled tuners: Doug DeMaw, QSTMay 1985, pp. 37-39 
"The 1G0-Meter Antenna Dilemma," Doug "A Modest 45 Foot DXVertical ...," Wayne 

Sandford Jr. U E Q ,  QSTSept.'81,pp.27-31 
2. A summary of Bob's test results can be 
viewed on-line at: http:llqrp.lehigh.edullistsl 
qrp-llarticlelae4ic-anr_tuner.html Bob's test 
methods are based on arwo-part article "How 
to Evaluate Your Antenna Tuner" by Frank 
Witt, AIlH, appearing in the April and May 
1995 issues of QST. 
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FOR 

UCTORS 

I 
Fig. 4-L-C conFguration control. Components below the dotted line are located in the control box. 

L I 
A ,.LW y,..able twin paddle has been designed 
by two German hams: Dieter-DJ6TE and 
Hannes-DL9SCO. Lightweight and only 1 
24 ~ p d  01 

x 1 x 3 inchcs i n  dimension, ir fits in practi- 
cally every pocket. As a real novelty the paddles 
can he retracted into the rugged aluminum 
cabinet to protect them during transport. 

The cabinet is made from extruded alu- 
minum and powder coated in the same colur 
as the Elecraft-transceivers KlIK2 to match 
them perfectly. 

Three separate adjustment screws allow 
individual adjustmust oE 

Spring tension 

Contact spacing 

Paddle stop 

According to personal preference, a hard 
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hame,, ,--. 
or soft paddle stop can hr chr,scn. The ,Mini 
Paddle is equipped with gold-plated contacts 
to guarantee longevity and reliability. It comes 
with a pre-attached cord terminated in a mini- 
phone plug, and a snap-in mounting plate. 
The paddle can be snapped into the plate on 
any side, so the plate can be mounted on the 
top, bottom, or side of any convenient sur- 
face. Optionally, a magnetic version of this 
mounting plate can be obtained. 

For further information, check this WEB 
address: http:l/www.ulmnetz.de/HANNES/ 
Keyer.html or the US distributor, Morse Ex- 
press, http:llwww.MorseX.com. 
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About a year ago, rumblings about a new QRP 
transceiver from Japan began to surface. I asked 
a ham buddy / work acquaintance of mine in 
Japan to snoop around and see what he could 
find. Initially, nothing could he found out 
about these this new product, but by Dayton 
time, many of us found out about a new radio 
from Yaesu that was destined for the Japanese 
market. We were all hoping that it would also 
appear in the US market, but it wasn't until 
early November that this new OEM QRP ra- 
dio would appear officially in the United States. 
My need for such a radio became quite appar- 
ent last July when I had the opportunity to 
travel to Namibia for 2 weeks of astronomy. 
The draw of dark, southern skies was not 
enough to quell my desire to also take along 
ham radio of some form. I had been issued 
the callsign V51K9QI by the Namibian gw- 
ernment and intended to use it! 

Looking around in the shack, there were 
a few options: What to take? I knew for cer- 
tain that I would take my NorCal40A, which 
I had been purchased in kit form from my 
friend Bob Dyer at Wilderness Radio. Power- 
ing that would be easy, and my tape dipole 
would have to suffice as an antenna. But I also 
wanted to have 20, 15, and 10 meter capabil- 
ity as well as the SSB mode at my disposal. 
Anyone traveling overseas - especially to Af- 
rica - knows the limitation of 22kg I person 
(about 501bs) in the cargo hold. Looking 
around the shack I saw the IC-736 (just too 
big to bring), my QRP collection (a HW-8, a 
30M SST, and my homebrew 5703 sub-mini 
tube-based 2W 80, 40, 20, 15M rig), and a 

TS-50s which I had obtained used from an- 
other buddy of mine, K9AM, when he picked 
up a second hand IC-706. Only the TS-50s 
was small enough, light enough, and supported 
SSB. There was not enough time to consider 
building a K-2 and purchasing anything else 
didn't makesense. So, theTS-50, a4.51bswitch 
mode supply, and the antenna were it. The 
radios along with telescope eyepieces and ac- 
cessories starred to add up. Factor in clothes - 
winter clothes since it was going to drop be- 
low freezing at night - and I was pushing the 
luggage budget. How I longed for a light- 
weight, all-mode radio! 

Upon returning to the US after avery suc- 
cessful trip - ham radio and astronomy wise - 
I soon learned that the FT-817 was getting 
closer to US introduction. Furthermore, ad- 
rm.qrpueiorgl 

vance orders were being rakcn. Knowing that 
I would be going back to Africa in 2001, I got 
on the list at AES-Milwaukee immediately. It 
would still be until the end of November be- 
fore my radio would appear. 

The Radio h&wl Initial Reaction 
and Finding.: 

One rather dreary night I arrived home, 
after a long day at work, to find a package on 
my porch from AES. I think I bad the protec- 
tive shipping box opened even before I got in 
the door. Nestled inside was the package I had 
been anticipating for several months; my -8 17 
had arrived! As I opened the box, I was aston- 
ished at the small size. I knew the dimensions 
from web sites and users groups, but 5 1/4 x 8 x 
1 % inches (approximate size including all pro- 
trusions) seemed even small that one would 
think. How did they cram l60M thru 
450MHz with all modes in such a small box? 
Furthermore, there was room for 8 "AA" bat- 
teries in there as well. Incredible!!! - I had to 
get this thing on the air. My wife had assumed 
that I would fix dinner that evening since I 
had arrived home first, but I had more impor- 
tant work to do. I had to get this thing con- 
nected to an antenna and try it out! 

Minutes later the plastic bag around the 
radio had been shed, my bench supply was set 
to 13.8V, and my roof-mounted Mini-33 tri- 
bander was hooked to this little radio. I tuned 
around 20M, heard a C Q  out of Japan, and 
answered it. Got a 559! The little bugger re- 

The QRP Quar ter l y  

ally worked! I then rippcd down to 10 and 
heardaguy in AZonsideband. It tookacouple 
of calls, but he heard me and we exchanged 
reports. Finally, I changed antennas. With my 
40M dipole now extracting signals from the 
ether and funneling them into the -817, I 
tuned around to see what I wuld hear on my 
favorite C W  band. Up around 7140 in the 
novice portion of the band, I heard a CQand 
gave a quick call back. It turned into a 40 
minute QSO with a report of 579 w1QSB. 
Not bad for 2.5 watts! (I later learned that my 
radio had been set for 2.5 - not 5 -watts for 
my previous QSO's of the evening.) My wife 
walked into the shack and said "What a cute 
little radio - new toy?" Little did she know 
just how cool this new radio really was. But it 
was time to get a bite to eat and crack open 
the owners manual - that little book that came 
with radio and which told me how to crank 
this thing up to 5 watts! 

As the initial euphoria of the new radio 
began to settle, I started to think about the 
many uses I would have for this little rig. I 
wondered how sensitive it really was, and if I 
could add a small amplifier for those days when 
the band was real bad. I thought maybe a little 
add-on QRO device to make 20W, 50W, 
maybe even a full gallon (100 watts in my 
shack). But before doing so, I would have to 
know if I would make FCC regulations with 
this radio in terms of harmonic suppression if 
an amplifier were added. And, was the third 
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Tests Performed and Results: 
Transmitter--Data taken on 20M (14.050 for CW, 14.200 for SSB). AU HP 
banda were similm in pcrformnnee. 
Two-tone IM - B1 3" order -26130dB, 5" order -40145dB5 

Two-tone IM - E' 3* order -28/35dB, 5" order -42144dB 

Harmonic Suppression - B 2"d -7OdBc, 3* -62dBc, higher <-73dBc' 
Harmonic Suppression - E 2"d -76dBc, 3* -62dBc. higher <-73dBc 

Keyed CW Waveform Exponential Rise; no discernable key clicks. 

Carrier Suppression SSB - E -53dB (ref. To 5W carrier) 

Undesired Sideband Suppression - E<-46dB (300 - 2700Hz)' 

Power Output, C W  5W mode - E 4.78 watts 

Power Output. C W  2.5W mode - E 2.73 watts 

Power Output, C W  l W  mode - E 0.96 watts 

Power Output, C W  500mW mode - E 0.68 watts 

Notu: 
1) B designates Battery operation, 2.5W C W  I PEP 

2) E designated External AC supply, 13.8VDC at 5W C W  I PEP 
3) 1000 Hz tone -57dB, 1200Hz tone -59dB 

4) Additional spurs present, none greater than -73dBc 

5) IMD products were not symmetrical as can be seen in Figures 6 and 7. 

Receiver: 
Sensitivity- SSB (12dB SINAD): 0.19uV 

Sensitivity - C W  (7dB SINAD) w1500Hz filter: 0.07uV 

MDS - C W  (with optional 500Hz filter): -136dBm 

MDS - SSB (wlinteroal 2.7kHz filter): -128dBm 

IP3 wlo pre-amp: 

Image rejection: 

Selectivity wlinternal filter: 

Selectivity wI500Hz. Collins filter: 

Omd l  Spcca (Eacrnd 13.8 Volt s~~pply): 
Current Drain, RX fully active radio: 380mA 

Current Drain, RX, back light 06 348mA 

Current Drain, RX backlight off, squelched audio: 338mA 

Current Drain, as above, batteries removed: 325mA 
Current Drain, TX C W  5W 1.92 A 
Current Drain, TX CW 2.5W 1.62A 

Current Drain, TX C W  1W 1.17A 

Current Drain, TX C W  0.5W 1.05A 

Current Drain, TX SSB, 2 tone, 5 W  PEP: 1.26A 

days on end, with no external supply, then where power is available but luggage space is 
you may opt for a K2, K1, Sierra, or one not! This rig is tailor made for that type of 
of the other QRP rigs that are out there in application. 
kit form. On  the other hand, if you are like A second potential negative is the "ex- 
me, the rig will get used at home, perhaps at tended" VHF receive range. I had hoped that 
field day hooked to an external battery, and it the US version would receive up to 
will go with me on trip - especially overseas - 162.55MHz so that I could also listen to 
m.qrprei.org1 Tbe QRP Quarterly  

NOAAweather broadcasts with the-817. Re- 
ception ends at 154MHz, making NOAA re- 
ception impossible. But it does have extended 
WBFM coverage from 76 - 108MHz which 
cover all FM broadcasting world wide indud- 
ing Japan, but excluding old broadcast facili- 
ties in Eastern Europe. Besides, if I had to 
choose between NOAA coverage or better IM 
protection for 2M, I would take the latter. 

A possible third minor issue is FM audio 
quality using the handheld mike that comes 
with the rig. More on this a bit later. 

Fourth, my spectral measurements did 
pick up spurs at the sidetone frequency when 
operating CW. These spurs were down about 
42dB, but did track the sidetone frequency 
Operating at 5W, each tone represents about 
0.5mW - nothing to be concerned about - 
but it does indicate that there is some cou- 
plingofthesupply drain to theVCO or, more 
likely, the synthesizer error control voltage. 
Figure-3 indicates the spurs present when the 
sidetone frequency is 350Hz, while Figure 4 
indicates the spurs when the sidetone fre- 
quency is 700Hz. 

Finally, while this rig is not being mar- 
keted as an all band I all mode like other rigs 
out there, I am nonetheless disappointed that 
it does not support 222MHz TX and RX. 
While the lack of the 1.25M band in this ra- 
dio does not bother me as much as it's con- 
spicuous absence in other products such as 
the FT-100, IC-7061IG, and the new TS- 
2000 (which is being marketed as all band I 
all mode), I am nonetheless unhappy about 
the snubbing of this primary allocation hand 
in our market by offshore manufacturers. 

Further Findinp, Thonghtl, and 
Reactions: 

My -817 travels with me in briefcase, 
along with a 3A Radioshack switchmode 
power supply which operates from 90 - 240 
VAC mains. I have heard that some comments 
that the RS power supplies can be noisy, but 
mine seems just fine. I have an old Motorola 
tape dipole antenna, which I also take with 
me on some occasions. It is nearly as heavy 
and as big as the FT-817, but it goes in the 
luggage. Obviously, there are lighter anten- 
nas which one can use, but this is a no-brainer, 
easy to pack set-up for me. As an alternative, 
I recently purchased and built an LDG Z-11 
tuner, which is about as big, but lighter than 
the tape antenna. With the Z-11, I simply use 
a long wire strung up anywhere I can put it. 
There are even lighter, manual tuners out 
there, but I find the LDG tuner to be well 
worthwhile. 
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A bonus in this rig is the 6M, ZM, and .,n 0- ." ," 
440MHz operation, also all-mode, which the 

-20 -20 
-817 provides. I have, on several occasions 

-30 
used the -817 mobile, with a mag-mount -30 

antenna to work the local repeaters. I also tried 4 0  4 0  

it on my own 6M machine in Crystal Lake, s -50 
$ -50 

IL. The comments I got back were quite good 60 

except for the ever-discerning ears of my friend -70 -70 

Jim - WB8HMD. Being quite familiar with -80 -80 

the fine, comoandoted audio produced by the -90 

Motorola FM rigs that we usually use in our . l o o l I  I 1 1 I I I I I 1 I I 
cats, he commented that the FM audio was a 

Center 5OMHz 10 MHzIDIv Span 10OMHz -loo Center 14 050 MHz Hz,Div Span 

bit hollow sounding, ~h~ mike has a switch Fig. I-Harmonic / Spurious Response, Fig. 4 -CW7W H z  Sidetone-induccd 

on the back to tailor the audio a hit, and he 14.05OMh~ 518% Erternal Supply Spurs, 1 4 . 0 5 0 M ~ z ,  5Watt, &. Supply 

suggested that position 2 sounded "more like 
me." O n  the other hand, I found the rig to 
have more punch on SSB when in position 1. 
I wonder how the tigwould sound with a Heil 
headset?!!? 

Reactions from others have been also 
quite good. I took the -817 to our annual 
holiday dinner meeting for the Motorola 
Amateur Radio Club. Everyone that saw the 
radio and tried it was impressed. Our club 
president, N9KNS, and many others, could 
not believe it was all mode I all band thru 
UHF (except for 220 as noted above). Even 
out resident high power, "Life is too short for 
QW d u b  station trustee - Don, K9UQN - 
thought the rig was really ptetry neat. He has 
since worked several people using them from 
Ohio to Japan. While the -817 might not be 
enough to suppress his hunger for power, I 
would not be surprised if one does not end 
up in his shack as well! 

It is my hope to supplement this report 
with a short article on the VHF and UHF 
~erformance of the -817. 1 have been wait- 
ing patiently for a good 6M and opening, hut, 
sad to say, 6 has been pretty dead in '?-land. 
Stay tuned - more to come on this little rig$ 
VIU performance. I also hope to repon on 
the PSK-31 performance of the rig. 

The FT-817 can truly serve triple duty: 
In the shack, in the cat, and as a portable. I 
am very pleased with the quality of the radio, 
the packaging, the ease of controls for the most 
part, and the performance. And1 can live with 
the current consumption knowing that it takes 
that level of current to support the small-step 
synthesizer, front-end and control circuits 
found in this quality of radio. In fact, I enjoy 
this rig so much in the shack that I may need 
to findanother for road trips! Anybody wanna 
buy a used TS-50? Seriously, I hope that this 
fine, new radio product from Yaesu spurs 
gowth in QRP operation and additional new 
products in the QRP OEM marketplace. It 
has been a long time coming. @@ 
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;pecid thanks go 
Greg Buchwdd-K9QI for 

providing this engaging and 
useful new product review. 

I nls 1s a great example or now 
a review should be done for 

the QRP Quarterly. (ed.) 
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The newly introduced Ydesu FT-817 can bu 
powered using either the internal batteries 
or an external DC supply. Various choices 
can be made for the batteries and the exter- 
nal DC supply. In this article, several alter- 
natives for the sources are presented. 

The FT-8 17 specifies that the external 
power source should be 13.8 VDC + 15% 
with a continuous-dury current capability of 
3 A. The operating range is 8.0 to 16.0 V. It 
comes with an internal hattery holder (FBA- 
28) that holds 8 AA alkaline cells (12 V). 
Yaesu also offers an optional NiCd hattery 
pack (FNB-72) that provides 9.2 V with a 
1000 mAh capacity and costs $59. The cur- 
rent-consumption specification during re- 
ceive is 450 mA and 2.0 A during transmit. 
Consequently, the life of the alkaline batter- 
ies is rather short, and useful primarily for 
those "just have to operate" moments. 

Alternatives to using alkaline cells in the 
supplied battery holder, despite Yaesu's state- 
ment to the contrary, are to fill the AA holder 
with NiCd or NiMh AA cells. They can be 
charged using the internal charging circuit 
that provides about 180mA (18 mA trickle). 
The charging time should be selected (Menu 
#11) for 10-hour charging time. Depending 
upon the capacity of the batteries, you may 
have to charge for more time; however you 
are cautioned to install a fuse, such as a 3 A 
picofuse, at the battery pack. (Beware your 
warranty of course.) The cahle from the FT- 
817 to the FBA-28 battery holder contains 
three wires, one being green. The green wire 
needs to be connected to the FBA-28 when 
alkaline batteries are being used. Should you 
put NiCd or NiMH cells in the FBA-28 bat- 
tery holder, then disconnect the green wire 
from the battery pack. The wire can be cut 
(and taped) or, if you are concerned about 
restoring the unit for alkaline batteries (or 
simply don't want to cut the wire), the green 
wire may he removed by poking a safety pin 
(or the like) into the connector to release the 
clip that holds the pin or socket connection 
in the white plug or socket body. Slide out 
the wire with the tiny connection intact, tape 
it out of the way and you can teseat it when 
desired. When the FT-817 is powered from 
a 13.8Vpower supply, the FT-817 will charge 
the batteries for the time set in the BATT- 

w4wb@oetc.com 
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hausred and replace with a fresh set while three times bcfore partial re- 
charging the others in an external charger. charges. 

When using the FT-817 in your shack, 
Battery Pack and associated almost any good linear or switching power 
connecto~s. supply will work fine as long as it meets the 

Another interesting approach is to re- specifications above. Although switching 
place either the FBA-28 or FNB-72 with a power supplies can produce annoying inter- 
commercial battery pack such as the Model ference on your radio, many arevery RF quiet. 
23-331B by Radio Shack (RS) that was in- The FT-817 just begs to he taken on trips 
tended for radio controlledvehicles. This $25 and outings more than a good dog. If you are 
NiMH battery-pack provides 9.6 V with a going to be somewhere having an AC facil- 
capacity of 1600 mAh and it fits perfectly ity, then, if you are like I am, you will want 
into the battery compartment of the FT-817. to have a small, lightweight power supply to 
A transition cable can be made to minimize take with you. There are a number of such 
the amount of wear and tear on the FT-817 switching-type power supplies available. One 
internal power connector. One approach is relatively inexpensive and readily-available 
to replace the rather large connector on the power supply is the Radio Shack regulated 
RS battery packwith asmaller connector such power supply having part no. 22-503. Regu- 
as the Molex plug (part no. 03-06-2024 with lar price is $50 and has been on sale for $40. 
terminals 02-06-2103) with a 3-A pico-fuse This unit operates from inpur voltages from 
in each leg. Next make the transition cahle 90 to 240 VAC and inpur frequencies of 50- 
using a Molex receptacle (part no. 03-06- 60 Hz. Its output is 13.8 V +5% at 3 A con- 
1022 with terminals 02-06-2103) and a fe- tinuous duty and provides AC-fault and short- 
male Molexconnector (part no. 51021-0500 circuit protection. The line regulation is less 
with terminals 50058-8100) that mates with than 5% with a maximum output ripple of 
the male Molex connector (part no. 51047- 100 mV rms. The 22-503 weighs 14.25 oz 
0500 with pins 50125-8000) going to the (400 g) and has dimensions of 1.9 x 3.0 x 7.5 
PCB of the FT-817. Alternatively, the wiring inches (48 x 76 x 191 mm). Output power 
harness can he taken from theYaesu supplied connection is made using either a cigarette- 
hattery holder and wired to the 51021-0500 lighter socket or the spring-tab type connec- 
Mnlex connector. Be sure to connect both tor. No output cable is provided. As previ- 
red wires together and both black wires to- ously mentioned, a switching power supply 
gether, and do not connect the green wire to can create noise in your rig. This particular 
anything. The "ears" on the larger Molex con- power supply from Radio Shack has a mixed 
nector need to he cut off for proper fit in the history. Some work just fine and others are 
battery compartment. As can be seen in Fig- noisy. If you decide that you want one, it 
ure-1, the wires dress nicely and the battery would be prudent to take your rig to the store 
pack fit is comfortable and stable. It is gener- and try out different units until a quiet one is 
ally suggemed that the battery pack be cycled found. 

Recently, International Power Sources 
introduced a new line of ultra-miniature desk- 
top power supplies with universal inpur (90- 
264VAC). The unit that is appropriate for 
theFT-817 is the ModelCUP36-12-1 switch- 
ing power supply. It is rated at 13.5 V *4%, 
2.4 A, 36 W continuous duty, and has an 
85% efficiency. The maximum output ripple 
and noise is 1% peak-to-peak (approximately 
23 mV rms). The CUP36-12-1 is provided 
in a non-vented polyphenylene oxide case only 
4.3 x 2 x 0.8 inches (20 x 50 x 110 mm) and 
weighs-less than 6 oz (170 g). Included is a 

CHG menu option and then drop to trickle Fk. I-I~lacenrent of the Radio Shack strain-relieved, six-foot shielded output cable 
charge. Using the modified FBA-28 also al- I600 d h ,  9.6 VNiMHBanery Pack with a standard barrel-type connector that 
lows you to swap out the batteries when ex- and assoriared connectors. must be replaced with a coax-style plug hav- 
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ing dimensions of 4.0 x 1.7 mm such as 
the Radio Shack part no. 274-1532. Full- 
power operation from 0 to 400C is allowed 
in virtually any inside environment. Input to 
output isolation is 3000 VAC. Approvals have 
been received from UL, CSA, CE and m, 
and it meets EM1 limits per FCC and CISPR 
Outout voltaee accuracv is better than 2% at - ~~~ 

0 

full line, load and temperature range. To en- 
hance reliability, the CUP36-12-1 is burned- 
in fully-loaded. The stated MTBF is 100,000 
hours. Protection is provided for overvoltage, 
short circuit and input surge. Remarkably, the 
single quantity price is $32.90. My experi- 
ments with this power supply have shown it 
to work great with the FT-817 under all modes 
at full power. Measured peak-to-peak noise 
~ l u s  ripple was 40 mV at one ampere. No noise 
from the CUP36-12-1 was detected by the 
FT-817. Using a H P  spectrum analyzer, the 
RF emission was observed to he minimal. This 
unit is now the sole AC power supply for my 
FT-817. Figure-2 presents a visual compari- 
son of the relative s i w  of these rwo power 
supplies and the FT-817. 

It should be mentioned that the FT-817 
does not have 100% protection for that time 
when Mr. Murphy (of Murphy's Law fame) 
helps you to place the negative wire from the 
FT-817 on the positive side of the battery and 

Fix. 2-The FT-817 is rhorun with the 
Mode1 22-503 and the CUP36-12-1 

power supplies. 

the positive on the negative side. Examina- 
tion of the circuit diagram indicates that there 
will be some smoke if this happens. Remem- 
ber that whenever something loses its smoke, 
it's dead! An inexpensive way to protect the 
FT-8 17 from this type of "operator error" and 
from overvoltage glitches is to place a 2.5-A 
fuse in-line with the positive wire and install 
a Zener diode (such as IN4745 or RS 276- 
564 ) across the power leads. The fuse goes 
between the diode and the power source (ex- 
ternal battery or power supply). The cathode 
should be connected to the POSITIVE wire 
and the anode to the NEGATIVE wire. Be 
sure to test this setup BEFORE you plug the 
power cahle into the FT-817. If the measured 
voltage at the power source and the output of 
the power cable are not the same, you need to 

replace the diode with a good one. Reverse 
the leads and verify that the fuse blows. (Sadly, 
first smoke cause by unprotected lead rever- 
sal was recently reported on eHam.com.) 

As mentioned above, the coax-style 
power connector going to the FT-8 17 has di- 
mensions of 4.0 x 1.7 mm (not stated in the 
Operating Manual for the FT-817). Beware 
of trying to use a connector with dimensions 
of 4.5 x 1.5 mm although it may appear to 
snugly fit. The power plug of the FT-817 is 
not the most durable plug seen, so be careful 
not to try to force the wrong size plug into 
the jack. Some reports of the plug breaking 
off have been reported. 

T h e  International Power Sources 
CUP36-12-1 Dower supplyfertaidv has ful- 
filled mv auest for a remarkably small and 
liehtweipht Dower supply that I can take lit- - 
erallv anvwhere in the world while provid- 
in= excellent operational performance. In- 
ternational Power Sources can be contacted 
~ w w w . i n t l p o w e r . c o m ,  

The contributions to this article by 
W3PM and W4JZ are gratefully acknowl- 
edged. The information contained in this ar- 
ticle is believed to be accurate; however, read- 
ers beware and use this information solely at 
your own risk and liability. 0. 

Hello again ... anorhcr issue of rlic Q R P  Club- 
house where we let the clubs have a say about 
what activities they have going on. This issue 
should be out just before the Dayton ham fest 
and FDIM. If you have not attended FDIM 
(Four Days in May) the events around the 
great Dayton Ham Fest you owe it to your 
selfto go just one time. You will have the time 
of  our life and get to meet all those QRPers 
who worked on the air. There are so 
many great speakers and programs you just 
won't know which program to anend. And 
don't forget the official QRP ARCI banquet. 
Each night has additional events and the 
vendor's night is my favorite. Yes ... I saw a K- 
2 months before they were released, where you 
say, at vendors night at the motel where ARCI 
holds the FDIM. OK.. .got you worked up? 
Want more info go to the ARC1 web page. 

Lets see who else sent in info this issue. 
Here's a note from John WBlHBE the news 
coordinator for the New England QRP Club. 
John says a annual meeting will he held at 9 
am on 31 march 2001. It will be held at ARRL 
30 April 01 

hcadquarrers i n  Newingron. Ct.. After rhr 
meeting a luncheon at a local restaurant is 
planned ... And...yes they will be operating 
QRP from WlAW. John also tells us that the 
club net is held at 9pm onThursday evenings 
winter months it seems that 3.561 is best and 
the NCS call is WQlRP their cluh call. 

OK now another e-mail from W8PIG. 
That would he none other than the Flying 
Pigs QRP Club. I am proud to say I'm piggy 
number 25. There website is www.fpqrp.com 
and they have no dues membership is open 
to all. The newsletter "Bacon Bits" is avail- 
able on their web page. Let see ... Oh yes the 
FPQRP cluh has those great Trufne hunts 
one-half hour before the qrp-l fox hunt on 
7.044. And a net on Mondays and Thursdays 
at 02:OOz 7.044. The current club project is 
the MP-20 a twenty-meter QRP rig. Check 
them out. 

As you can see by this short column very 
little news was sent to me, this is your col- 
umn I report your club info. Please send stuff 
in to me so I don't have to make up lies. Hi! 

The Q R P  Quarterly 

Oh ... hcri's onc rhe NE'I'XQRP What's 
that stand for? The North Texas QRP Club, 
and they want every one to know about there 
meetings. Contact Chuck CarpenterW5USJ 
or check out the web site. www.anglefire.com/ 
m4lnetxqrpcluh. 

Just a couple of more thingsThe KLQRP 
gang will he at the Charlotte, N.C. Ham Fest 
in force. Although it will he over with by the 
time you read this, I will be there and report 
just how much fun we had. Also next issue 
will be picture issue how about sending me a 
photo of your club at an event or a favorite 
watering hole. I bet a lot of our readers would 
like to see what a great time you club mem- 
bers are having. 

Well if you want to contact me--that's 
easv. ..k4nk@aol.com or k4nk@arrl.org. My 
name and address is in every QST just look 
under Directors, Roanoke Division. 00 



1 Joel Denison-KElLA 
2s I sot it right where I wantrd it on about 
the tenth try. This left me with one treeleft to 
untangle the rope and get the ant back up. 

However, on my way down the drive- 
way, while I was admiring the view of the 
sneaux covered mountains in the distance, I 
suddenly saw my Foots up at eyeball level! 
Realizing what had taken place and planning 
a landing I was interrupted by a thud as my 

the 'Iectric company and carpenter were rhair 
and doing their thin g... so I pushed the 
twinlead lead-in wire through the window 
and went inside the house ... course being 
warm inside, my sneaux packing melted and 
my nose started hleedingagain ... however my 
Cajun Mama stuffed some charmin up the 
thing and stopped the blood flow. .. 

I got out my soldering gun and tinted 
back hit the sneaux and ice and gound ... my the end of the twin lead soes I could connect 
foots were still way up in the air. Layingstill a it to my ant tuner... the wire was still kinda 
minute and checkine out my movina parts I cold and wanted to coil up so I had to keep 

High Y'all ... tiinda cold uursidc an't i t?  U 
kneaux we just had a big storm up heah in 
Maine ... Soeaux, sleet, wind ... what a mess... 
even my ant got knocked down ... I guess the 
rope got frayed against the trees and gave 
way... 

What that means is I gotta go out and 
put another rope in a couple of trees and pull 
the ant back up ... so I is gonna he right hack ... 
ok? 

High again y'all let me told u how my 
ant project done went. .. When I got myself 
outside in the ice and sneaux I notice the ant 
had dropped over my house senrice line (in- 
sulated AC line coming into the house) so I 
put on my rubber gloves and some rubber 
hoots, just in case. 

I started pulling the ant wire down and I 
musta left a sharp spot on one of the hun- 
dred of splices and it dug into the AC line as 
it went over it ... no problem as I was prepared 
for this and when a section of ant went up in 
smoke ... No harm was done ... except to the 
wire of course. 

I spliced on a new section of wire and 
proceeded to throw the steel weight tied on 
the fishing line over the tree.... no problem, 

--continued from page 21- 
letters. When conditions are rough, send your 
call sign in lower-case letters at least four to 
five times. 

3. Even on PSK, use phonetics in poor 
conditions. Typing "Whiskey Three Hotel 
Foxunt" is more likely to get through reliably 
than repeating W3HF six times. 

4. Use the panoramic display and multi- 
channel capabilities of the PSK s o h e  to 
watch the whole sub-band. Monitor multiple 
QSOs, looking for the DX stations. Look for 
the weak signals, and figure out who they are. 
It's easier to work them if you find them be- 
fore the "bigguns."That's how I got CNBKD. 
Everyone was queuing up for 7X4DR, and I 
m.qrpuei.orgl 
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figured 1 was ok so I sat up ... then I heard 
him ... this fella driving down the street done 
seen me fall and seeing as I was nk he began 
laughing and lost control of his car and came 
spinning up my driveway. .. 

He stopped about ten foots from me and 
wasstilllaughing ... not wanting to be aspoiled 
sport I chuckled at the whole thing and asked 
him to help me with my last antenna rope ... 
at which point he said sumthin about "crazy 
hams" ... I called my Cajun Mama as told her 
to bring her double barrel shootin gun... u 
shoulda seen that fella spin outta thair! Even 
heard him still laughing as he crested the hill 
about half a mile down the road. 

I went to the last tree and began pulling 
on the rope ... thissnapped afairly large branch 
which went through the roofofthe houseand 
took residence on the second floor ... which 
was no big deal really. .. that three foot piece 
of branch what fell and broke my nose was of 
meaux concern to me. My Cajun Mama 
stuffed some sneaux up my nose and told me 
to finish my project and she would call the 
carpenter for the roo f... show is nice to have a 
good Cajun Mama around the house ... 

I finally got the ant back up and by now 

was first to notice the other station a few hun- 
dred Heru away. Of  course I left one channel 
on the i", and went right back there! 

5. Keep the initial exchange part of the 
QSO short. PSK is frequently used as a rag- 
chewing mode, but the QRP station who is 
559 is more prone to gettinglost in QSB than 
the big guy at 20-over-9. Get the important 
info across quickly, and then rag-chew if the 
DX station wants, but only once the QSO is 
"in the log." 

6. Most PSK stations run about 30-60 
watts. With my QRP signal, I must always 
remember that the DXstation will bear me at 
least two S-units lower than I hear them. If 
the DX is not at least a few S-units above the 
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some pressure on it while I soldered it ... now 
wouldn't u knea ux... the wire slipped outta 
my hand and flung solder up and into my 
radio, lettin out a good bit of smoke before 
the fuse blew. And the win  lead snapped back 
and flung the tinted ends into the AC wall 
socket ... 

At this point I could hear the 'lectric 
company men yelling sumthin awful and the 
carpenter was jumping off the second story 
roof into the sneaux.... I looked outside just 
in time to see my ant wire glowing and when 
I looked back my TV twin lead was smoking 
and turning black ... then the circuit breaker 
blew and things quietened down. 

The power company folk won't work at 
my house anymore unless I sit outside where 
they can see me and my carpenter insists I 
take down any antennas I have before he'll 
fix the hole in the roo 6.. and that is what got 
me interested in indoor antennas ... let me 
told u 'bout ... 
Bye now, y'all be good, KEILA, Joel in 
Maine-Mainely freezin' 00 

noise, then I don't even waste time trying to 

call. 
So what's next? Well, there are about 30 

other DXCC entities that I've heard bur not 
worked, including ES7AM, TA71, JZBNH, a 
UN7, TRBCX, an FR5, and A92GE. I used 
to think I'd buy a 20 W linear to put me more 
on par with the guys running the barefoot 
transceivers, but I'm beginning to think 
DXCC QRP might be possible, even with my 
antenna constraints; so I'll hold off boosting 
power. And then there still are those five more 
states I need for WM. These past three months 
as a DX hound have really renewed my inter- 
est in ham radio! 00 



As you may have guessed, rhat wonderful new 
data mode PSK31 is taking Europe by storm, 
just as it has been doing in the USA. 

In fact, as some of YOU may know, PSK31 
has part of its original roots in Europe and 
another part in some of the data modes of the 
past. In it's most simplistic terms CW is a data 
mode. As we all know, it is made up of a se- 
ries of 'on-off' tones. The length and spacing 
of these tones give us the well-known charac- 
ters we know and (most of us) love. Various 
other data modes have been used over the 
years. I even had a British Creed 444 tele- 
printer on my desk in my early days. A huge 
beast that rattled away as it spewed out a 
stream of paper with the text upon it. 

Some year's later, computers blossomed 
and quickly found their way into the shack of 
most amateurs. Much as radio equipment 
evolves, most of these computers slowly 
evolved and changed into the standard PC 
types we know now. The great thing about 
this standardization was the amount of sok- 
ware being written for these computers that 
rapidly appeared. The old teleprinter was dis- 
carded and eventually buried in the garden as 
part of the ground plane ofan antenna. RTTY 
could now be decoded on the computer in- 
stead of a box built especially to do the job. It 
would be a while before anyone would con- 
sider writing computer software to replace 
RTTY but when the first programs appeared, 
32 b r a 0 1  

[he effect was like a London bus. You u,air for 
hours and then several come along all at once. 

Not only do we have RTTYat this point, 
hut Factor, Hellschreiber, MFSK, and vari- 
ous types of PSK and many, many more. 

Last year, I decided to give PSK3l a try 
myself. I had never even seen this mode he- 
fore December of last year, but after much 
persuasion by Sheldon Hands, MWOELR, I 
ventured forth. I learned that this mode was 
great fun and that, while there were common- 
alities with US operations, we in Europe bad 
put our own stamp on this new toy. 

Some things arc about the same 
Here in Europe, many of our operating 

practices are similar to those in North 
America. 

Most notably, the frequencies used for 
PSK31 are quite similar except where regional 
changes in frequency allocations force a 
change. As the sidebar shows, 40-meter us- 
age is particularly different. And, on 15- 
meters, most activity can be found slightly 
lower in frequency than is the case for North 
America. 

We use much the same software as you, 
but we do have some of our own. A guide of 
the software can be found a t  htto:ll 
aintel.bi.ehu.eslpsWl.html. 1 can highly rec- 
ommend DigiPan. Written by KHGTI, with 
UT2UZ and UUYJDR, the latest version is 
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1.6, with full insrroctions on running thc pro- 
gram and installation. It is available from 
http:llmembers.home.netlhtellerldig~ . 
Another piece of software that I like is 
WinPSK, written by Moe Wheatley, AE4JY 
this works well and may provide the features 
tha t  you require. Try 
www.winpskse.com. You could also try 
'Stream', -, which is 
also good but in my humble opinion not as 
good as the other two. Try each of these, they 
are free and then decide which one suits you 
best. 

I have tried Winwarbler, which has lots 
of facilities. Like most software it is a matter 
o f  taste. Check o u t  a t  www.qsl.netl 
winwarbler. I also bad a long look at Zakanaka 
and Logger. These seem popular but I couldn't 
get into them. I may need more time with 
these programs, as they seem to have so many 
facilities. Well worth a look at www.osl.netl 
kc4elo. 

There are a few other oieces of software 
available that may be specially designed for 
other modes bur have PSK as an 'add-on'. One 
of these is TrueTTY, hnp:llwww.dxsoft.comI 
mitrtty.htm, which is written for the RTTY 
enthusiast. 

Another good source of information to 
be found o n  the  net is htro:ll 
p g i t a l . h t m  

Several programs provide you with a 'wa- 
terfall' effect. This is where you can see the 
twin lines of a QSO in being 'falling' down 
the screen. With Stream the movement is a 
sideways effect with the onscreen display mov- 
ingeacb time you select a different tone. Each 
program has lots of facilities for call sign, name 
and report capture and much, much more. 
Each is a comprehensive and well-written 
piece of software. 

*m 
Frequency 

1838.1.1 
3580.11 
7035.150 tor region I and region 3, and 
7080.15 for region 
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24920.' 
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Fig. 2-A typical wide band digital sigma1 
next to 5 f S K  sinnals. 

Fig. 3-An SSB voice sipzal with a C W  
carrier on the rieht. 

are 12 sipnals. 

w a a a a u  j s z  , h ",* ,'s 

Fig. 5-STROlMpropa~n with the 
'waterfall' on the right. 

Fig. 'ig.another one of STREAM showing 
clear PSK simnLv. 

Fig. 7- WinPSKse in w a t e ~ a l l  mode. 

! C I .  . . -*r*.Y hp",mt 
If-- f131ears !E 4 * : - ~ , . .  .*, 
Fig. 8-Shows Wi?zPSKse in Specwzrrn 
rn"A'?. 

The pictures say most of it. Each shows 
a screen capture ofmy own computer at vari- 
ous times of the day. In operation, once you 
have tuned to the correct frequency, if the 
band is open, then PSK signals will he seen 
rumbling down the screen. (See Figure-I). 
In most programs, you just use the mouse to 
'click' onto one signal and if it is strong enough 
the text will appear in the appropriate win- 
dow. 

In each case, the transmit window is 
linked to one of the receive windows, so the 
user should make sure that you are actually 
replying to the correct received signal. I have 
answered a C Q  to the wrong stream before 
now and I am sure that many others have done 
the same. 

We also share some common problems 
with our American cousins. For instance, there 
is the ever-present problem of ground loops 
in the interface between computer and trans- 
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Fig. 7-Zak shows Zak 
heration 

y,m--'~b *..,, , .,,. - 
nnaka in 

Fig. 10- WARB shows Winwarhler 

> Nasty!! 
ceiver. Overdriving the transceiver is especially 
bad here in Europe, due to the interference it 
creates in an already crowded environment. 
This can be very unfriendly to other stations. 
In most programs you are able to check rhe 
IMD oftheother station. Theacceptable level 
is -25dB to -20dB. Under that you will he 
causing problems. I have seen signals at -5dB, 
very wide and taking up the same room on 
the screen as ten other clean PSKsignals. Some 
of the signals shown are much lower than this 
level and the 'spread spectrum' of their sig- 
nals can be seen on the screen. You cannot 
escape by transmitting a broad signal in PSK 
as everyone can see and measure it." 

QSO's follow the same format as a C W  
contact, except you will get details oftheother 
stations computer system as well. Often called 
the 'Brag File' with ops trying to outdo the 
other station as to the size of their hard drive. 
(Now where have I heard that before?). 

One thing I do have trouble agreeing 
with is the 'final' where a station sends greet- 
ings to all family members, maiden aunts, 
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son's daughters and the unborn infants to 
come. Why not 'Rcep itrimplrstupid: By all 
means send your regards to the transmitting 
station, even to any listeners. But to their 
family, friends, neighbours and local 
townsfolk? Really! 

Some  thing^ are a bit difkrent here 
in Europe 

We do have some differences. 
The power level for true QRP opera- 

tion on PSK has been the source of some 
discussion, but within the G-QRP Club it 
has been accepted as an output power from 
the transmitter of no more than 5 watts. It 
has been argued that, since PSK3l uses SSB 
to generate the signal, ten watts might be 
more appropriate. Howwer, it is our opin- 
ion that the extra power relates to the high 
peak levels associated with avoice signal, and 
that a 5 wan limit is more appropriate to a 
data signal which does not have those peaks. 

We also have our own contests, one of 
which I was privileged to enter. The annual 
G-QRP club's 'Winter Sports' takes place 
between Boxing Day and New Years Day 
each year. It is more like an opportunity to 
get on the air and rag chew than a contest. 

Now I am sure that many operators will 
have made a lot of QSOh. Some of you may 
have wen worked a few rare countries, but I 
have to admit that those I collected in the 
few days after Christmas amazed me. For 
example, when was the last time you were 
able to work a Kuwait station (9K21KM5FY) 
and have a chinwag. None of the rubber 
stamp "599 73 QRZ" here, each time a long 
chat about what he was doing there. The sta- 
tion in Bosnia (T94DO) also stopped for a 
chat,The Gambia (C56RF) again for a chat. 
St Helena (ZD7JC) chat, Bonaire 81 Curacao 
(PJ2MI) chat, Cuba (CO8LY) chat.. .I have 
wen worked WlAW (op Joe) in PSK. Very 
rarely will you find the standard C W  or SSB 
report and QRZ.. . And remember-I am 
operating from the UK. (Yes I have worked 
all these in PSK). 

During the week of the winter sports I 
managed over 100 QSO$ and collected over 
50 countries, worked all continents and I was 
running just 5 watts to a dipole. No beam 
antennas here (yet). 

It will change, I am sure. As the mode 
gets more popular and more get on, the rare 
stations will revert to their normal QSO 
rypes. The same day I wrote, "I have yet to 
see any station working 'split frequency' but 
technically it is possible and I thinkwill hap- 
pen" I answered a C Q  call from ZZ5PAVl 

PU50PR. As I waited for a reply I saw a simi- 
lar signal appear as I went to receive. I used 
the second receiver to check what it was and 
found him answering my call. Each time I 
tried to net his frequency he replied a little 
higher. OK I thought, forget the simplex and 
work this one split frequency And it worked. 
I can only assume his NT was in. Oh  yes, the 
2 2 5  is the Brazilian class 'D' licence. 

PTT control can be manual or controlled by 
the computer. 

Connecting the computer to the rig is 
quite easy and only a handful of components 
are needed. As mentioned the drive from the 
computer to the rig must be reduced and a 
simple attenuator as in Figure-1 can be used. 

Whilst it is easy to lean over and switch 
the rig to transmit by hand, it is much easier 

Come join the fin! 
One of the best things about this lovely 

mode is the low cost of entry. All you need is 
a fairly simple HF rig and a modest computer. 
State of the am equipment is not really neces- 
sary. Because PSK.31 is a very narrow band- 
width mode, reasonable stability is important. 
But most rigs are up to the task. In my case, I 
use an ancient Kenwood TS520 with a 2.8 
kHz SSB filter. So on my screen, I can see a 
2.8 kHz wide section of noise. In this section, 
I have seen over twenty QSO's taking place at 
one time. 

You may want to listen first, to get the 
hang of it all. Start by downloading some of 
the free software we mentioned earlier. Feed 
the audio from your rig into the 'line in'port 
on your sound card in the computer. A good 
quality shielded cable should be used to stop 
any RF feedback when you eventually trans- 
mit. The audio may be taken from the exter- 
nal speaker output or the earphone output. 
Some rigs have all the facilities required on 
the rear panel Auxiliary connection. 

The audio level control used is both that 
on the rig and also the sound card controls 
within the computer. On  transmit the audio 

I LINE OUT XCVR MIC IN I 
fa 

I 
Audio linefiom the computer to rig 

I 

to let the computer do it via a COM port. A 
simple transistor switch as shown in Figure- 
2 will do the job. The  'Ever so umble' 
2N2222 will do the job fine. 
So there m have it! 

RTS 

1 N4148 

I 
How to connectyour PTT to a COMport 

Check out the frequencies we have given 
you, get the computer switched on, and the 
rig fired up (to five watts of course). 

What can be achieved by this mode that 
C W  cannot? The answer is probably very 
little. Remember the oft-quoted statement 
"CW will still get through where all others 
fail." PSK will get through as well as C W  
in my opinion. I have worked stations and 
seen a faint line on my screen when I couldn't 
actually hear any signal. O K  as my wife tells 
me I am zoina deaf, as I get older. 

I 
- - - 

Have we convinced you to give it a try? 
is this rime taken from rhc output of the 

Join me (and many others) in the wonderful 

a01 Radio Club, Nr Halifax West Yorkshire. 

on Saturday mornings. 
The aim of the experiment was to see what 
could work with 5 watts PSK and 5 watts 
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If you a n  not familiar with the use of 
computer round cards and arrociated 
software for digital modes such ar 
P S B I ,  t b m  a n  two p o d  background 
articIer by Stew Ford, WB8m in the 
May 1999 and Janvrry 2001 h e r  of 
QST. - WIHUE 

I have spent a short time on PSK31. At 
first, I just connected a cable (with 118-inch 
plugs on both ends that I obtained from Ra- 
dio Shack) from my K2 Transceiver to my 
computer soundcard line-in jack. This and the 
DigiPan and WinPSK programs enabled me 
to copy PSIOl signals - I adjusted my sound 
card input volume controls and the audio gain - 
on my-K2 so that I had a nice speckled blue 
background in the waterfall display, and I was 
seeing FB print on my computer screen. 

It was not very long afterward that I 
wanted to transmit this PSK31 stuff ton. 
Things got a bit more complex at that point. 
I had to put an attenuator in the cable from 
the sound card output line to my microphone. 
After some experimentation with values I got 
a respectable signal into my K2 and I could 
transmit this digital stuff ton, but I was using 
manual MT, which made things a bit cum- 
bersome going from receive to transmit. 

The next step was to automate the PTT 
as well. The instructions in DigiPan and 
WinPSK showed a simple circuit - just a re- 
sistor, a diode and a transistor. I hooked it up 
and hid all the pans in the shell of my serial 
port connector with just one shielded wire 
going to my K2. AU I had to do is tell the 
PSK3l program to transmit and it all hap- 
pened! 

It was not long after all that excitement 
that I wanted to use normal SSB, and here I 
had all these plugs in my K2 going to my com- 
puter that needed to be unplugged. Then and 
there, I decided that there should he an easier 
way; I needed a simple switch to change from 
one mode to another to keep my frustration 
level on an even keel. 

I had a switch box on hand that was de- 
signed to switch serial port lines from a com- 
puter to two devices (or the other way 
around). This switch had a nice size box, a 
built in 9-pole 2-position switch and con- 
nectors on the back. The inside had plenty of 
room for me to mount everything including 
the micrnphone preamplifier. 

My Grand Plan and Mods to the K2 
m.qrparci.org/ 

In addition to putting 
all the switching into one 
box, I wanted to end up 
with nnly one cable connec- 
tion with my K2, and alsn 
to be able to disable the 
speech compression of the 
K2 when I switched to 
PSK31 without thinking 
about changing it through 
the K2's menu. 

To accomplish all that, 
I had to modify the K2 to 
add the headphone audio 
through the micrnphone 
iack and I needed vet an- 
other signal through the micrnphone connec- 
tor to disable the speech compression. Add- 
ing the headphone audio was easy - that is 
mainly wires - but disabling the speech com- 
pression was more challenging. 

Examination of the SSB schematic re- 
vealed that the COMPO signal was active low, 
which made it easy in principal - just short it 
to ground to disable the compression. In prac- 
tice things are not that easy- I would be add- 
ing relatively long wires to ground it in my 
switch box, and that would likely couple noise 
into this line at times other than when it is 
grounded; some isolation was required. 

I ended up with a simple circuit of two 
resistors and two transistors configured as a 
non-inverting open collector switch that I 
could mount on the SSB board (see Fig. 1 
on next page). I was able to package them so 
they mounted right on top of U3 with the 
tops of the transistors not much higher than 
the adjacent electrolytic capacitors. This cir- 
cuitwas built with "flying leads" construction 
to minimize the package size. All the compo- 
nents self-support nicely and the lead lengths 
are very short. The result is effective control 
of an analog signal line at the output and a 
digital signal input that should have good 
noise immunity. Ifyou have wnrkedwith RTL 
digital compnnents, you will likely recognize 
the circuit. 

For my new audio output, I used an 82- 
ohm resistor and 2.2 t ~ f  capacitor from the 
junction point of R35 and R36, duplicating 
half of the compnnents that normally go to 
the stereo headphone jack. I did not want a 
fault in the external box to disable the normal 
K2 audio output. These compnnents were 
added below the RF board quite near the 
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headphone jack. 
Microphone Header Configuration 
My micrnphone header does not have 

any wires on it. I originally connected every- 
thing straight across using jumpers normally 
used in computers. To add the signals for head- 
phone audio and compression disable to my 
mic connector, I chose pins 4 and 5. Pin 5 
was already unused, and I felt I could sacri- 
fice both the UP and DOWN button func- 
tions since my microphones didn't use these 
anyway. That left me with pin 3 resewed for 
any future needs. Your pin configuration may 
he different if you are using another type mi- 
crophone and don't want to alter your mic's 
plug wiring. 

To connect my new wires to the mi- 
crophone header, I used more of the computer 
jumpers. Some of the jumper types have an 
exposed part of the metal connecting bar at 
the top with a small opening below that. I 
soldered wire to the top and plugged it onto 
the header using only one side. These con- 
necting jumpers must nnly connect to the 
numbered side of the header, which then con- 
nect to the mic jack. The side of the header 
with the signal names connects to circuits in- 
side the K2 and should be left open for these 
added circuits. The jumper configuration is 
shown in the photo of Fig. 2. 

The Switchbox 
My switch box is shown in Fig. 3. This 

switchbox uses the components from a com- 
puter COM port switch. Only two of the 
original connectors are used and only four of 
the 9-poles of the switch. I mounted my mi- 
crophone preamplifier inside the box. I alsn 
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Add Compression Disable Circuit 
I 

+6v / ( V I A  hole used) 
1 

From 
Mic 

To U3 pin 6 

Head 
(SSB Board) 

Pin 
(Gnd - U3 Pin 1) 

(Front  Panel) 

Pictor ia l  o f  Circuit P a r t  

RlJJ 

Add Headphone Audio t o  Mic Jack 
From 

Junction- - 
Ka 
2 n 

o f  R35 a m  To Mic Header Pin 5 
and R36 (Front Pane0 

(RF Board) rb 

Fig. 1-Modifiations to h2 to dirabk speech compressor andadd audio output to the microphorn connectox 

Fig. 2- Wiring added to mic cot~jigrlrmrion hedrier, 

added a jack for using an external footswitch 
for PTT (bonus - I can now go QLF on CW). 

The headphone jack is shown in the 
schematic (Fig. 4) as monaural, but should 
actually be a stereo type with both the tip 
and ring wired in parallel. 

The internal wiring can be seen below 
in Fig. 3. The DB9 connector in the lower 
left goes to the COM port and the PTT cir- 
cuit is built using "flying leads" construction. 
The RCA jach above it are for the soundcard 
36 April 01 

Fig. 3-View of mod~Fed switch box. 

connections. The one with the trimpot at- 
tached is for the line outlK2 mic in signal. 
Adjust the trimpot for the correct audio drive 
to the K2 with the computer's volume con- 
trol set to midpoint or below. 

The center DB9 connector is used for 
the cable to the K2 mic connector. I used a 
shielded RS232 serial cable for that task. The 
shield is grounded to the DB9 shell at the 
switchbox end and connected to my pin 8 at 
the K2 end. Wire this connector to corre- 
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spond to your normal microphone wiring so 
that you can use your microphone with ei- 
ther the switchbox or directly on your K2. 

Note: I have since added a small 1:l  audio 
transformer between the lOOK trimpot and 
the switch contact to eliminate noise induced 
by a ground-loop. 00 



J3 

E x t  PTT Sw 

P 1 

COM 
P o r t  

Mlc AF 

Line in 
(or MIC) 

From Soundcard: - Connector 
t o  K2 Mic Jack 

Line out 
(or SPKR) 

Lines fronlEZD 

Microphon Mic reAnp d4 el NC a 
J* 

Phone ~ o c k  
Headphones 

Fig. M w i t c h  box wiring scbnnatic. 

FDIM OR BUST! 
2001 QRP BIKE TRIP TO DAYTON 

"Foar Day, in May" is an mad gathering of QRP Operators held in conjunction with the Dayton Hamvention each 
May. In May 2001, a small p a p  of QRP Bicycle Mobile Hams will be cycling from Ontario to Dayton, to participate 
in the activitiw and to have a great deal of fun jaat getting there! 

Rws Ihvarshllis KBBU will be riding a recambent bicycle (either a Tow Easy or a Raas) equipped with Tokyo Hy- 
Power HT-750, trying for some QRP 6m con-, if the sporadic % will cooperatel whipa 

I 

THE ROUTE 
The trip will begin in Delaware, Ontario. We will cycle to h m h g t o n  in time to catch the Sunday afternoon ferry to 
Pelce Island and then to Sandmky, Oh. 

THE RIDERS 
Ken LaRose VE3ELA will be riding a Raleigh Admehe Moan& bike equipped with an HW-9 and haatler whips 

I 
OSLs 
QRP ARC1 will provide commemorative QSL for thin occ~sion. Send p a r  QSL and an SASE to: 

QRP ARC1 - Bicycling to FDIM 
848 Vdbrook Court 
Lilbam, GA 30047 

I 

Follow QRP-f, QRP-l and htrp:l/aww.pcitiw.wmlve3jdMimor.htm for d d s .  I 
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John Cumming VE3JC will be riding a Gnry Pisher Big Sar eqaipped with an E l e d  KZ, DSW40, and 
Oatbacker Perth Antema I 



l ' h r  nrw k e s u  FT-817 HFIVHFIUHF all- 
mode transceiver has been a welcome addi- 
tion to my shack and a fine travelling com- 
panion since last Thanksgiving. Among its 
many capabilities is the inclusion oftwo dedi- 
cated modes for PSK31 operation, viz., one 
each for USB and LSB injection. The basic 
setup is rather easy by using the DATA port 
located on the rear panel of the FT-817. This 
connector is compatible with the Yaesu CT- 
39A packet cable or you can make your own 
using the standard male six-pin mini-DIN 
connector (the same one used for a PSI2 key- 
board or mouse). Since the small size of the 
mini-DIN connector makes it difficult for 
some to attach wires (particularly those hav- 
ing simply straight pins), an alternative is to 
install a male 5-pin DIN connector onto the 
cable and then use a PCIAT keyboard adapter 
(5-pin DIN female to 6-pin mini-DIN male 
such as Radio Shack part 950-0273). The 
FT-817 DATA port provides DATA OUT, 
DATA IN, PTT, and ground. 

I have experimented with two ap- 
proaches to connect the FT-8 17 to the sound 
card in the computer. The first approach was 
to connect the FT-817 and the sound card 
directly. The DATA IN provides a maximum 
input capability of 1.0 V pp with impedance 
of 10 KW The DATA OUT can produce a 
maximum output level of 300 mV pp with 
impedance of 10 KW. This audio output is 
independent of the setting of the FT-817's 
volume control. The FT-817 will transmit 
when the push-to-talk (PTT)  line is 
grounded. In this minimalist direct-connec- 
tion approach, the transmit-function is ac- 
complished manually A suitable switch is 
used to control the PTT line. The LINE 
OUT and MIC INPUT from the sound card 
are connected to the DATA IN and DATA 
OUT, respectively. 

The next step is to set the FT-817 to the 
DIG (digital) mode using the selector but- 
tons on the top of the unit. Now select Menu 
#25 (DIG MIC) and set it to about 20. Se- 
lect the ALC metering from Operating Func- 
tion Row 9. While transmitting, adjust the 
volume andlor Wave slider conrrols on the 
computer to achieve a few bars of indicated 
ALC. You may have to fiddle with the set- 
ting of the DIG MIC and the computer's 
volume controls to achieve the proper level 
ofALC. O n  my unit I have found four bars 
to be the optimum setting. To achieve the 
38 ~ p r i l o l  

propcr zudlo input level for thc PSK31 pro- 
gram, use the MICROPHONE level control 
in the computer. 

Aconcern of using direct connection be- 
tween the computer and the FT-817 is the 
possibility of EM1 and other noise forms. 
During actual operation in this configuration, 
no anomalous behavior was observed. 

The second approach was to build an in- 
terface that electrically isolates the audio sig- 
nals flowing between the radio and the com- 
puter. One can build their own or buy a suit- 
able interface from various vendors. In my 
case, I purchased a kit (Model FTMDIN) 
from BUX CommCo 
(www.packetradio.com1PSK.htm) to con- 
srruct for the interface. The construction is 
straightforward; however, since the audio in- 
put to the FT-817 is high level, the series re- 
sistor in audio input of the FTMDIN was 
changed from 10 KW to 1 KW to reduce the 
attenuation of the signal from the sound card 
to provide a maximum signal to the DATA 
IN line of about 0.7 V pp. The FTMDIN 
has dimensions of 6 x 6 x 2.5 mm and does 
not require an additional power source. An- 
other important feature of the interface is that 
the transmit-function is under control ofthe 
software via a serial port on the computer. 

The FT-817 settings in this case are es- 
sentially the same as in the former approach 
except that the DIG MIC is set to about 50. 
The transmit setup is similar to the direct- 
connection approach except that you should 
adjust the potentiometer on the FTMDIN 
circuit board to indicate 4 bars on the ALC 
meter while transmittine. Additional fine tun- 
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team members who helped achieve a 
whopping 470,592 score! Location is 
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by using sound cards level controls. 
In actual on-the-air tests, both ap- 

proaches produced acceptable signals. The 
IMD using the direct connection was about 
-20 to -22 dB and decreased to -30 dB when 
the FTMDIN interface was used. Comments 
were received stating that the signals using 
the FT-817 wirh the FTMDIN interface were 
very, very dean. Once the PSK31 setting have 
been determined, operaring using the PSK3 1 
mode is most enjoyable. If you have the op- 
tional C W  filter, it may also be used for 
PSK3l operation. This filter has a bandwidth 
of 500 Hz (-6 dB) with a shape factor of four. 
Generally you will want to use the wider 
bandwidth to have a "panoramic view" of the 
activity in the PSK3l "band." When a very 
strong station appears, it frequently becomes 
difficult to maintain a QSO due to the shift 
in AGC. If you can use your CW filter to 
isolate your desired signal, the affect upon 
reducing the interference by the offending sta- 
tion can be dramatic. To move the filter about 
within the current spectral window, use the 
IF shift control. You can see where the filter 
is placed in the spectrum by viewing the wa- 
terfall display 

Using the FT-817 for PSK3l operation 
is simple and works well at the full 5 W out- 
put level. If you haven't tried PSK31, then 
give it a try using any of several freeware soft- 
ware programs. Many people call it the 
"magic mode" because it works so well for 
low-power stations communicating world- 
wide. Well, there is nothing magical about 
it; it's just a very clever and efficient modal- 
iry for communications that is rapidly grow- 
ing in oooularitv! 00 

1st Q WRF at 19 degrees F when Karl E 
Larsen-K5DI did FYBO at Leesburg 
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A "Kwikit" (quiilc-circuit) is a may to quickly 
build an electronic circuit and has nothing to 
do with Elmer Fudd! The idea occurred to 
me four or five years ago but didn't really come 
together until just recently. I have always been 
a very active builder and have usually used 
purchased circuit boards or, for over 20 years, 
the little double circuit boards from Radio 
Shack. The electronics magazines and QRP 
journals contain a lot of very useful circuits 
but circuit boards are not always available and 
besides, we hams like to personalize our 
projects by modifying them to be exactly what 
we want. The "Manhattan" building tech- 
nique has become popular to provide ease of 
building and change but I like my little cir- 
cuit boards to look neat, be small and work 
well. I'm also frugal, to say the least. Kwikits 
satisfy a lot of my building needs by being 
very easy to build, low cost, made of available 
materials and look great. Sound interesting? 
Read on! 

The Kwikit is a circuit board system that 
uses either bare, pre-perforated boards or a 
board material that has been drilled where 
components will be attached. Small diameter 
copper wire is used for the traces and small 
circular loops are created on the opposite side 
of the board for component mounting. Com- 
ponent density can be almost the same as the 
standard printed circuit board and wen more 
dense if more than one component is attached 
to the same loop. The wire is passed up 
through the desired hole and back down 
through the same hole. The loop is created 
when a mandrel is placed through the loop 
before it is pulled down tight against the 

board. Th r  circuit is made by cithcr duplicat- 
ing a circuit board layout or a drawing made 
to match the schematic diagram; the wires and 
loops create the electrical circuit. The result is 
a flat board, populated with small loops, where 
components are to be attached. In a recent 
exercise for this project, a TunaTin Transmit- 
ter Kwikit was made using a 1 314-in. x 2 71 
8-in. board. 

All materials for the Kwikits can be ob- 
tained locally at Radio Shack or Home De- 
pot. Radio Shack sells a 6-in. x 8-in. perfo- 
ratedphenolic breadboard for $3.49 (RS 276- 
1396) or a 4-in. x 10-in, higher quality, per- 
forated board for $9.00 (RS 910-1874). The 
circuit board for the Tuna Tin, mentioned 
earlier, was made of a Formica counter top 
material, sample chip, obtained at Home De- 
pot. For larger or more Kwikits, a 24-in. x 
30-in. piece of Formica was priced at less than 
$12 and scrap pieces may be available from 
some cabinet shops. The wire is four conduc- 
tor telephone wire also available at Home 
Depot for cents cents a foot. For $2.00, you 
get 160 feet of circuitry! Be sure to get the 
cheapest wire because it's usually #24 or #26 
wire and is easy to create the little component 
mounting loops. Some places sell #22 wire but 
it's harder to work with. So, my Tuna Tin 
Kwikit cost me less than five cents. I told you 
I was frugal! This doesn't mean that you 
should clean off the sample display board at 
your local building supply center to build a 
whole new station! 

A word about the Formica, actually 
Pionite, chip (raspberry color). If you do the 
usual test of putting it into the microwave oven 
for 30 seconds, it gets hot and a piece of G- 
10 perforated board gets warm, so it isn't a 
perfect insulator. Most of the little circuits ap- 
pearing in magazines don't run at 2.5 GHz so 
it should not be a problem. As a practical test, 
I built a little 130 MHz aircraft band super 
regenerative receiver and it works fine. Hold- 
ing a second chip against the frequency coil 
also had about the same effect as a piece of G- 
10 perforated board. Purists may be troubled 
by a less than perfect insulator but purists can 
also drive a sane person over the edge. Just be 
aware that a problem could arise at very high 
frequencies, voltages, or power; common sense 
should prevail. Ifyou're not apurist, just think 
of all of the neat little colored circuits you can 
build! You can wen color code the Kwikits by 
function. 

abour the advantages of this type of building. 
Adding, subtractingor changingacircuit trace 
or component mounting point simply involves 
pulling the loop back through the hole or dip- 
ping it above the board and pulling it back 
through the hole. Adding a trace is accnm- 
plished by simply twisting to an existing trace 
and soldering it. Because the trace and mount 
loop is copper wire, you cannot make the trace 
lift by excess or repeated heating. Changing 
components or probing is easy because all con- 
nections are made on the top of the board. 
The Kwikit can be made directly from a 
printed circuit template because the loops are 
small and take little space. The resistors can 
be mounted flat or vertical to save space. The 
Kwikit can use re-cycled pans because only 
very short leads are needed. Parts salvaged 
from old T V  circuit boards are perfect. Using 
this method of creating circuits resulrs in a 
very neat looking board, contrary to the Man- 
hattan style. No glue, adhesive, resist, etchant, 
or copper laminate is needed either. Because 
creating the circuitry simply involves thread- 
ing copper wire through pre-drilled or 
punched holes, almost no skill is needed. If 
you have a closet needlepoint fetish, it will 
pay off here. Using the proper board material 
and larger wire, even high current or high 
voltage circuitry can be built, A p n ,  best of 
all, the materials are very available and low 
cost. 

While very little skill is required to build 
a Kwikit, but it helps to try a few traces and 
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loops to see how they are made before begin- 
ning a circuit. I use a 0.048-in. diameter dis- 
secting needle as a mandrel, because it was 
available, but recently bought Drirz "Yarn 
Darner< needles in a fabric store for $1.25 
for a package of seven needles. They are dif- 
ferent sizes and work fine. Different size loops 
can he made with the various size needles and 
the needle taper is an advantage when remov- 
ing it from a formed loop. Even though the 
wire is #24, the finished loop, about 0.050- 
in. inner diameter and about 0.090-in. out- 
side diameter, is quite strong and rigid. For 
the Tuna Tin transmitter, I used a 0.043-in. 
(0.1 5 mm) surplus circuit board drill obtained 
at a hamfest for 50 cents, and the wire was 
easily pulled through the holes resulting in 
very neat loop connections. The hole size 
doesn't seem to be critical but if they are too 
small, it is difficult to pass the wire through 
the hole for the second time when wmplet- 
ing the loop. The 0.043-in. hole size seems a 
little too large because the loops rotated when 
routing the trace wire to the next loop hole. 

Ifyou are not going to duplicate a printed 
circuit or work from the foil pattern, a draw- 
ing of where to run the wire and make the 
loops will be necessary. I lay out the circuit 
and try to scale it according to relative size of 
the parts. Using the perforated board mate- 
rial with the holes on a 0.10-in. x 0.10-in. 
g id ,  a resistor bas three open holes between 
the loops and a capacitor has one hole between 
the loops. This takes 0.40-in for a resistor and 
0.200-in for the capacitor. For a vertically 
mounted resistor, the loops can he made at 
the 0.10-in spacing if care is taken to be sure 
the loops do not touch. Size your circuitry 
according to the parts you have on hand hut 
the above "rule of thumb" seems to work well. 
Ifyou lay out the Kwikit carefully, you should 
be able to avoid jumpers by crossing under 
resistors or other circuit components. One real 
advantage of laying out the circuit on paper 
before actually starting is to space the loops 
knowing that a "cross-under" is needed. For 
example, if a "cross-undei' is needed by a tran- 
sistor, the E-B-C loops can be spaced to allow 
the wire to pass without touching any other 
traces. Of course, an actual cross-over of the 
circuitry can easily be made by simply slip- 
ping a piece of insulation over one of the cross- 
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ing wires. Once laid out on paper, write in 
the values of the components to minimize the 
chance of missing one and, later, ease attach- 
ing the proper component in the right loop. 
Alternately, the part identification can be writ- 
ten right on the Kwikit hoard, between or 
alongside of the loops. 

Once you are satisfied that the layout is 
correct and has any modifications that are 
desired, it's time to start building. If you are 
not using the perforated board, transferring 
the pattern and drilling will he next. Cover 
the plain board with masking tape and mark 
where the holes are to be drilled either by 
punching through the PC layout pattern or 
from your Kwikit drawing. I like to use a small 
drill bit in a pin vise to actually start the hole 
but very close positioning is not usually nec- 
essary so a pencil mark on the tape is adequate. 
Avoid center punching the Formica type ma- 
terial because it may crack; just make a mark 
where the drilling is to take place. Finish drill- 
ing the holes and remove the tape. What you 
should have is a board with holes where the 
loops will be positioned and it can be checked 
against the PC layout pattern or your draw- 
ing. Carefully remove the tape from the drilled 
board and stick it down on the paper next to 
the drawing; it will simplify building the fi- 
nal circuit because it is the actual board posi- 
tions of the parts noted when you penciled in 
the values. 

I normally begin at the input end of the 
circuit, like at the crystal and oscillator of the 
Tuna Tin, and do not pre-cut the board. This 
will allow adjusting the size up or down as 
the Kwikit is being built and once completed, 
it's easy to cut it down to size but somewhat 
difficult to "cut it larger". Take my word for 
it. The Tuna Tin on the sample chip required 
careful building. It really doesn't matter where 
you start but most schematics are drawn from 
left to right. An existing printed circuit is easier 
because the layout is already done and all you 
have to do is "trace and loop". You will quickly 
learn a technique for building the circuits but 
a few tips are helpful. 

When beginning the first loop, leave 
about 112-in. of wire so you can hold it in 
place while pulling the first loop tight. You 
can position it where you want and clip it to 
length later. When going to the second or sub- 
sequent loop positions, it is helpful to leave 
the mandrel in the previous loop as you go 
up through the hole and pull the wire tight 
against the board. This way, you won't distort 
the previous loop and they will nearly all he 
the same size. When passing the wire back 
through the hole, to make the loop, hold the 
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wire leading up to the hole or it may lift as 
the loop is closed. When pulling the wire back 
down with the mandrel in place, have the 
mandrel slightly lifted so the wire isn't 
pinched. If pinched, it may cause the wire to 
break when pulled and you will have to re- 
make the loop and splice the wire. Ifyou break 
the wire, simply make hooks of the existing 
wire and the added wire ends, hook them to- 
gether, pinch them with your long nose pli- 
ers, and solder them later. I may also solder 
the beginning pigtail of the first loop to the 
trace just to "tidy up" the wire side of the 
Kwikit. When creating a "cross-under" in a 
narrow space, sometimes I slide a little piece 
of the original insulation over the wire for 
protection. When the Kwikit is completed, 
youwill have a board with uniform sized small 
loops where the components are to be 
mounted. It makes avery neat looking circuit 
board. The board can now be cut to size but 
be sure to leave room for mounting holes or 
whatever you will use to mount the completed 
circuit in your project box or on a breadboard. 

Components, like IC's, need special 
treatment, in both layout and mounting and 
here is how to do it. There ate several ways 
to create the I C  mounting site. In any case, 
you need to drill the holes for the IC pins or 
socket pins. One way is to make two holes 
for each pin hole, away from the IC site. 
Make a loop in the hole farthest from the 
I C  pin hole, and bring the connecting 
wire up through the hole between the 
loop and pin hole. Pass the wire across 
the hoard and down through the I C  pin 
hole and clip it but leave about 1116-in. 
tail to later solder to the I C  or socket pin. 
You may want to drill the I C  pin holes a 
little larger if you choose this method. 
Bending the pins over, against the board, 
will help hold the socket or I C  in place. 
The second way to achieve the I C  mount 
is to drill just the I C  pin hole and the 
loop hole, next to the pin hole. Make the 
loop, as usual, and simply leave a small 
tail of wire to  wrap around and solder to 
the I C  or socket pin.  Using the first 
method is like putting the IC or socket 
pins into a "built" socket. A third way 
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way of making an I C  socket or 1C mount 
is drill holes where pins will be positioned 
and make a loop at each pin site. When you 
are ready to mount the IC or socket, bend 
the loops slightly away from the center of the 
IC and insert the pins of either into the loops. 
It will take a little fitting of the pins or loops 
before soldering into place. Using this method 
requires extra care when inserting or pulling 
the IC from a socket so the pins are not col- 
lapsed or broken. Try to mount the IC's or 
sockets before other parts or soldering might 
be difficult. Again, all parts are mounted from 
the topside of the Kwikit so changing them 
or probing is very easy. 

It's now time to mount the components 
on the Kwikit. Using the printed circuit lay- 
out or your drawing of the loops and pen- 
ciled-in component values, start mounting the 
components. There are two ways to mount 
them but from the side seems to be the easi- 
est. Bend tbelead from the component down, 
as if you were going to put it into a circuit 
board, and make a second 90 degree bend 
bringing the lead away from the side of the 
component. If you are recycling parts removed 
from a circuit board, normally, the first bend 
is already made. Simply make rhe second bend 
perpendicular to the component. You now 
have the component with a little L at each 
end, and beneath it. At the mounting loca- 
tion, depending on the orientation of the 
mounting loops, you may have to rotate them 
90 degrees to accept the end of the little "L". 
Simply grasp the loop with your long nose 
pliers, and rotate it or them 90 degrees. Now, 
insert the Cs on the component into the loops 
and solder them into place. It takes a lot less 
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N9AW 
N9NE 
NK9G 
WZAGN 
K6XX 
WD7Y 
NOTU 
K7TQ 
WD3P 
AAOB 
VE3ELA 
K91UA 
K7RE 
K50I  

timr ro do this thdn i t  docs IO tcll . I ~ O L I I  it! 

The second way to mount thrm is to makr 
the second bends along the axis of the com- 
ponent, in the same direction, and insert the 
leads into the loops, rotated perpendicular to 
the component axis. This does not seem to 
work or look better than inserting the lead 
into the side of the loop but provides another 
option to mounting the parts. Vertically 
mounted resistors will have "appropriate" 
bends to have the same small "L" to insert 
into the loop. Continue to mount parts and 
solder them into place until the board has all 
of the components mounted. If not done ear- 
lier, mount the IC's or sockets as described 
above and solder the wires to the pins. If you 
insert and later want to remove the IC, be 
sure you lift it by prying it from the socket or 
the wires may be over stressed. When you have 
112 of them in place, hold it at arm's length 
and appreciate how nice this little circuit will 
look when finished! Power, audio, antenna, 
etc. lead wires are attached by simply insert- 
ing the wire into a loop and soldering it. The 
loops provide convenient, strong anchor 
points. 

It occurred to me, while building a small 
circuit, that wen surface mount components 
can be used with the Kwikit method of cir- 

RESULT! INGL 
CALL OSO'S SCORE 
K7BOD 39 9360 
K2UD 
W3CD 
K4FB 
N3XRV 
W2RBA 
KIOKY 
KOCO 
W l Q H G  
WlPID 
KV2x 
AB5XQ 
KOCO 
N7CEE 
N4FNG 
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cuit building. Sinlplj I>c11i1 IIIC loop) IV fit thc 

SMD and soldcr it to the loops. Thr loop 
should have been rotated so the flat side of 
the loop is against the end of the SMD. You 
may have to plan ahead and lay out the loops 
to match the SMD because "rule of thumb 
loops could be too far apart. Electrolytic ca- 
pacitors seem really well suited to the Kwikit 
but with planning, most of the other compo- 
nents can be used, if not ridiculously small. 
But, then again, the Kwikit can't peel pota- 
toes, either. 

The Kwikit will, by no means, replace 
circuit boards. It was never meant to replace 
them and circuit suppliers need not fear this 
method of creating circuitry. This method of 
assembling a circuit provides the home builder 
with yet another way to build the circuits that 
is convenient, fast, easy to build, and look 
good. They take less room than Manhattan 
style circuits. Complex circuits can be built 
either on a larger board or on a number of 
small sub-assembly Kwikits. Now, building a 
circuit can be done easily because all neces- 
sary materials can be kept on hand for almost 
any project. It can go from an idea to a great 
looking, custom circuit, in a couple of hours 
and doesn't require a great deal of ambition! I 
really like that last part! @@ 

I 

CALL Q-SO'S SCORE 
NKhA 14 1360 ~ - 

W9SUL 51 1224 
K5DI 7 1008 
ABBDF 27 972 
NQ7X 46 966 
AB7OA 5 640 
AL7FS 33 627 
N 4 W  27 459 
W7lJRlNKN 5 400 
KE6RS 10 360 
WA5BDU 7 336 
N4VBV 4 256 
W3DP 14 126 
N2CQ 6 36 

Thanks to Bob, NK7M for compiling 
this list. @a 
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This is the first version of the Contest Op- 
emtor of the Quarter. In each issue I'll 
talk to an interesting QRP contest op- 
emtor. One purpose is to make the per- 
son on the other end of the contwt QSO 
a bit more personable. Another is to see 
if we can learn 60m the best. 

The first contest operator of the quarter 
is NBUR, Jim Lageson. He lives in Brook- 
lyn, Minnesota, which is near Minneapolis. 
Many of you have seen his call in contest re- 
sults both in the QRP Quarterly and in QST. 
If participated in recent Fall or Spring 
QSO Parties you've probably worked Jim. His 
contesting resume is pretty impressive. He 
was 1" in the 2000 End of Summer PSK-31 
Sprint, 2 "  in the 2000 Spring QSO Party 
with over 1.2 million points, and was 3d in 
the 1999 Fall QSO Party with over 2.2 mil- 
lion points. As a single operator, QRP he 
made 632 contacts in ARRCs Field Day, 
2000. I'm not done yet. In non-QRP con- 
tests running QRP, NOUR had a good year 
in 1999 with a 5'h in the C W  portion of 
Sweepstakes, a 4'h in the 10 m C W  contest, 
and a 3" in the ARRL DX CW contest. He 
continued those ways in 2000 with Yh place 
finish in the ARRL DX C W  contest. When 
I asked him if he be the first contest operator 
of the quarter, his modest reply was that he 
was always a bridesmaid, never a bride. 

K7TQ: Jim, why do you contest? 
NOUR: I contest because 1 really enjoy 

it. Computer logging has made it much more 
enjoyable, most of the tedious jobs are gone, 
such as dupe checking and scoring. I am more 
competitive than I want to admit, so I do 
enjoy the thrill of the "race." As far as why 
QRP, field operations are much easier, no 
TVIIRFI problems, and most of all the great 
bunch of QRP opi I get to operate with and 
against. Also, the playing field seems pretty 
level, most of the stations are fairly equal. 

K7TQ: With all those great accomplish- 
ments, you must have stacked beams on mul- 
tiple towers in the middle of a 10 acre field. 

NOUR No, I live in the suburbs with a 
good size city lot, not enough tall trees yet, 
but friendly neighbors. My home station uses 
an FT-920 as the main radio and an IC-735 
as a second radio. My antennas are an old 3- 
element tri-bander up 40 feet for 10,15, and 
20 m, a 40 meter dipole, and an inverted L 
on 80 and 160. When I am out in the field I 
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bring the trusty IC-735 (great radio) with a K7TQ: ARC1 has rwo 24-hour contests 

center-fed Zepp with a tuner. 
K7TQ: Do you remember your first con- 

test? 
NOUR Yes. My first contest was the 

1967 Novice roundup. I just got on as often 
as I could. Sent in my score with no idea how 
I did. I was shocked to find our I won MN, 
first place in Dakota division, and ended up 
finishing 8th in the country. I ran out and 
bought my first QST. Did not do much con- 
testing after that until I got radioactivelQRP 
about 10 years ago, I just started spending 
more and more time in the QRP ARC1 con- 
tests, giving out the only MN multiplier in 
many cases. I just did better and better till 
now it is a full weekend, full effort. 

There isn't a Novice Roundup 
anymore, which is too bad. I've heard many 
contest operators say that it was their start- 
ing place. FISTS tried to resurrect it a few 
years ago, but discontinued it from lack of 
sufficient interest, Perhaps the short duration 
QRP contests have taken its place as a train- 
ing ground. With all those ARCI contests and 
QST contests do you have a favorite one? 

NOUA: My favorite will have to be the 
Spring and Fall QRP ARCI contests. This is 
where I cut my contesting teeth. It is good to 
run into many familiar calls. Very competi- 
tive, but laid back at the same time; some- 
thing for everyone. A close second is Sweep- 
stakes CW; a real rush. I'm exhausted at the 
end of this one. 
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and six sprints of 4-hour duration. Do you 
have a preference? 

NOUR Sprints are nice, but I prefer the 
24-hour contests. Everyone should be able 
to find a few minutes to get on if they are 
not able to put in a full effort. I have no 
trouble sitting down in front of the radio for 
8 to 10 hours straight. Wish I had a second 
bladder! 

K7TQ: Eight to ten hours straight. 
Sounds like a key to scoring high. We've 
looked at some of your accomplishments, 
your station, and your contesting preferences. 
Now let's look a bit at how you operate in 
those contests. Do you make an operating 
plan, either mental or written, before a con- 
test? 

NOUA: I try not to set too many 
just do the best with the conditions Mother 
Nature hands out. I do print out rate sheets 
from previous years to refer to and see what 
bands produced at which times, and see how 
my QSO rate is doing compared to previous 
years. 

K7TQ: Reviewing last year's rate sheets 
sounds interesting. I'll keep that in mind. 
Reviewing yours will take longer than review- 
ing mine. During a contest I always have 
trouble deciding on a split between Search 
and Pounce (Sap)  and CQng. What are 
your thoughts? 

NOUIE This depends on the contest. In 
QRP contests I do much more CQing, 75% 
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CQ, and 25% S&P. In an ARRL contest it is 
about the opposite. I have to talk myself into 
hanging in there and CQand  not start tun- 
ing around when I am not getting any an- 
swers. 
A7ZQ Let's say you've had a good run 

on 15 m, but it is starting to slow down. Do 
you have a rule of thumb for what to do when 
the contacts start getting far apart? For ex- 
ample, change bands, change frequency or 
slow the code speed down. 

NOUA: That is the question! When ro 
stay, and when to change bands or frequency. 
I find myself jumping from band to band 
more often later in the contest when things 
slow down. Hang in there during those slow 
hours, the 4 to 5 QSO per hour periods can 
make rhe difference; a new multiplier can 
make a big difference. For code speed, I don't 
like to push too fast. For me 22 to 24 wpm 
seems to work best. 
rn Jim, earlier you mentioned that 

logging programs had eliminated most of the 
tedious jobs thereby making contesting more 
fun for you. From this I assume you use a 
logging program. There are several great ones 
out there. Which do you use? 

NOUR; I use NA. A wonderful program, 
rock solid and easy learning curve. It also sup- 
ports QRP ARC1 contests. It does send CW, 
and my radio is interfaced for logging and 
hand switching. I let it send C Q  for me, hut 
I send exchanges usually by hand. I like to 
say hello and thank you to my fellow con- 
testers. Another great feature is knowing what 
your exact score is at all times, and watching 
it grow with new multipliers. I find myself 
setting new goals as I go, a break at 200 Qs, 
a beer at  100,000 points, another beet at  
100,000 points, etc. Push a key when the 
contest is over, score and files are ready to be 
sent in. 

K77Q The last contest operating tech- 
nique question I've got for you, Jim, is 
whether you've used two radios in a contest, 
either dueling radios or a second one "hot" 
and ready to go? 

NOUR; 1 started using two radios dur- 
ing Sweepstakes a few years ago. It can he 
very effective C Q h g  with one and S&Ping 
with the other. I only use two radios during 
QRP ARC1 contests late in the contest when 
things really slow down. After 16 hours of 
one radio in one ear, and one in the other I 
will start to overload. I will grab the wrong 
knob and start tuning around the radio send- 
ing CQ. I also do not use any filters. I Like 

which 1 would ~ ~ c v c i  hcnr wirb a narrow i;l- 
ter. With a radio in each ear rhere can be a 
lot of signals bouncing around in my head. I 
think it would near impossible to place in 
the top 10 in Sweepstakes with just one ra- 
dio. I would like to see a one radio only class, 
it's not fair to the poor guy hanging away with 
just one radio. 

K7TQ: Let's shift gears a bit and talk 
about some ofyour "away from home" or field 
contesting. Many two radio dub stations don't 
come close to your 632 contacts during Field 
Day. Tell us about your 2000 Field Day (FD) 
operation. 

NOUA: I know FD is not really a "con- 
test", but I look at ic as one. My setup was 
pretty basic, just lots of wire down on my 
parent's farm in southern MN. I S&P the 
first half of FD, and do much more CQlng 
on Sunday. I keep an ear on 10 and 15. 1 
don't even try SSB till Sunday then work the 
easy ones, and get hack on C W  as soon as I 
can't find any more easy ones, and can QSY. 
The contest seems to start very slow. During 
the first rwo hours the rates are the lowest. 
A7ZQ You've had some other interest- 

ing "Field Day" type operations. One that 
comes to my mind was 1998 QRP To The 
Field. The theme was "Run to the Borders" 
which encouraged operating from state hor- 
ders. You and Larry, KBOR, operated from 
the MN, SD, and ND border in a farmer's 
field. As I recall your van got stuck in the 
field because it rained much of the contest. 
You guys had to get pulled out with his ttac- 
tor. You wrote avery interesting story to QRP- 
L about it. (April 26, 1998) What do you 

S r r m s  likc somcrhinR incrresring a l w ~ y h  hap- 
pens. Dig our your copy ofJune 1992 QRP 
Quarterly; that is me on the cover. This was 
my first QRP expedition. I went out to Ran- 
som, N D  for the Spring QSO Party. I froze! 
The temps dropped below zero and I was not 
very well prepared. Not much fun at the time, 
but looking back it was great. The locals were 
great. 
A7ZQ Great tale, Jim! Let's wrap this 

up with a final question. You regularly finish 
in the top 10. What advice do you have for 
operators that want to move into theTop 10. 

NOUR; Make a commitment to operate 
the full 24 hours, hang in there during the 
slow times, keep moving and make noise. 
They can't hear you if you're just listening. 
Another good idea is to join a team. I feel 
pressure to produce and keep up my part as a 
team member (Bob, N4BP can really get 
tough if I start slacking om.  

Thanks Jim, NOUR, for the discussion. 
I ~ icked  up a few pointers and I hope you 
readers did too. 00 

my radio wide open. I hear stations all over have to say for The NOUR Antenna Farm 
the place calling me during QRP contests, NOUR: I love getting out in the field. 
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hardware and parrs together. 
pleted. Following the instructions in the con- A word about soldering-this seems to 

It is important, also, to have a clean, well- struction manual, inventory all parts-al- be one of the most difficult aspects of con- 
lit work area. It is a good idea, if possible, to though MFJ has very high quality standards, struction when you are first starting out. The 
nor work over a carpeted floor. You would be sometimes mistakes do happen. What a way point behind soldering is to make a me- 
surprised how impossible it is to find a small to put a real damper on your project if in the chanical as well as a good electrical connec- 
part that has been dropped ontn carpet! middle of construction you discover that you tion. You also want to take care that you do 
Gather all of your tools and supplies, as de- have stop and wait for a replacement part to not create any roUer bridges. A solder bridge 
scribed in the manual, then spread out the arrive! can occur when one of the leads touches an- 
circuit board, parts bags, manuals, etc. from MFJ organizes the parts into three bags, other pad other than the one it is supposed to 
the MFJ Cub box. a bag containing generic parts (same parts for touch, and causes a short berween the two 

Notice in the photograph that a piece of every flavor of MFJ-93xxK), a bag contain- pads. Too much solder, or touching more than 
styrofoam has been added. While not re- ing the 40 meter specific parts, and a bag con- one pad with the iron or the solder while sol- 
quired, I've found that if you photocopy the taining miscellaneous hardware. By the way, dering can also cause a solder bridge. More 
parts list from the manual and then tape it a plastic shoe box, available at most discount projects have not worked due to solder bridges 
ontn a piece of styrofoam, it makes the parts stores and drug stores, makes a very handy than perhaps any other single cause! Go slowly, 
inventory much easier, and also aids in find- storage container to keep your project together be careful, and inspect the board each time 
ing the right part during construction. Com- duringconstruction (assumingyou don't build you solder a component and you will do just 

fine. 
Next time, we will discuss the actual con- 

struction of your Cub, including tips on that 
great mystery, how to wind a toroid. Until 



Jim HalckJSTF 
I ncvcr uscd rhc XOhl h l n d  too rnucli myself 
I needed 3.5hOmHz for the Arkansas QRP 
Club's Monday evening net. So I built a 30% 
shortened 80M dipole. When I wanted to get 
a little more serious about longer range con- 
tacts on 80M I decided to try and build a 
vertical. None of the trees around were quite 
tall enough so I would use the BASIC pro- 
gram "Reducer" again. By cutting the size by 
a modest 30% efficiency isn't reduced too 
much. I chose 3.570mHzas the halfway point 

i between the 3.560 QRP C W  calling fre- 
quency, and the 3.580mHz psW 1 frequency. 

The program is for a dipole, and my ver- 
tical is only '/4 wave, so I just use half of the 
information generated by the software. The 
"reduced total length" of9 1.76 ft, and divided 
by 2 is only 45.88 ft. A45.8 ftvertical would 
fit my trees just fine. 

It worked out to look like this. A - 
/I//- B Where A. is the 

top or "stinger" of the vertical, and it's a piece 
of hookup wire 27.5ft long. The coil, shown 
as ll//, is solid copper house wire, 8 turns per 
inch, and 26.9 turns on a 2-inch diameter 
PVC form. The form is 7.3 inches long while 
the 17.84mH coil itself is only 3.36 inches 
long. The B section is 18.3 ft long hookup 
wire, and I have a SO-239 on the bottom 
where i t i  fed with RG-58u coax. Four l/a wave 
radials are raised 6 ft off the ground and strung 
in the brush and trees behind my house. 

The B section runs about 113rd up the 
tree, and the top of the stinger section just 
reaches the treetop. I trimmed the top end of 
the stinger to get 1.4 SWR. 

One of the active AR QRP members, 
Ken K5ID told me that the top half of a ver- 
tical can be bent to near 90 degrees if the trees 
aren't tall enough, and it wont effect the par- 
tern much. I didn't have to do that for 80M, 
but I'm trying his idea right now to fit a 160M 
vettical behind my house. The top half is bent 
at a 35 degree upward angle, but despite my 
best efforts to this date I cant get the SWR's 
below 2.0 for the QRP calling frequency of 
1.8lOmHz. I'm going to keep trying. 

Get a copy of Reducer and GWBASIC 
on my website downloads page. http:ll 
www.madisoncounty.ner/-kj5tfl 

Shortened 30M Half Square 
Another antenna I get allot of use out of 

is my 30% shottened half square. A full sized 
30M % wave vertical is about 23 ft. In my 
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tronr y ~ r d  rlic Irces aren't much rallrr. so r l ~ c  
bottoms of my half square verticals nearly 
touched the ground, and were a navigational 
hazard. So I used the Reducer software and 
shottened the verticals 30% so this time the 
bottoms are above head banging altitudes. The 
distance between the two verticals remains the 
same, as a non-shortened 30M half square, 
M wavelength. 

For an added touch, I attached a 17M 
inverted vee dipole to the feed point, and it 
now I have two resonant antennas on one 
short length of RG-58u. VE3MFN and I set 
the current 17M miles per watt record, of 
181,600 MPW, with my add on invertedvee 
dipole. With help from W8LGJIQRP I added 
to that record again in January 2001 with 
318,619 MPW on this add on inverted vee 
dipole. 

Mobile millimtting 
If you find yourself "along for the ride", 

with your XYL or O M  and have to do some 
parking lot time, remember to bring along 
your QRPp rig. In an hour's time, (or longer 
for those heavy shopping days) you might be 
amazed with what you can do with afew mil- 
liwatts. I have aplan for those afternoons, and 
I have allot of fun for me most of the time. I 
load up my QRP+, and all the fixins in GI 
canvas bags, and my new PW-1 portable an- 
tenna. The PW-I on my pick-upgives me 20- 
10M with near flat SWR's. For 30 & 40M I 
have my old hamsticks. 

I used to bring along my WM-2 QRP 
wattmeter, but now I just use my old Vanco 
SWR-2, SWR, & wanmeter. I can set power 
at 250-500-750mW and feel it's pretty close 
to correct. I generally look for strong stns 
CQ'ing with no callers, but at times I try 
CQ'ing with 750mW. 

This all started for me when I built my 
NorCal49'er kit, in its Altoids tin. Running 
stock 250mW, I made contacts pretty easy on 
40M using a 40M Hamstick. 

I've had pretty good luck, and even met 
some of the ARCI, and QRP-L folks who 
know I am a milliwatt freak, and are willing 
to play QRP Limbo with me. During some 
of the C W  contests, I've been able to work 
the big gun DX stns while parked, and run- 
ning less that a watt. Its amazing to do any 
ham radio below 1 watt, but to get into 1/2w, 
'Aw levels while parked in your car is some- 
thing you must experience to appreciate. 
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QRPp Internet list 
A growing number of "Extreme 

QRP'ets", now at 24 have joined the Yahoo 
Group known as QRPp. They use this email 
list to keep each other informed in the latest 
events, band conditions for QRPp, and all 
aspects of our little courner of the hobby. Use 
the URL below to register and sign up for 
qrpp. http:l/groups.yahoo.coml 

M d b q  
Hi Jim , Came across your writings on 

the list and just wanted to saythat I was build- 
ing a qrp rig ( transceiver ) that was suppose 
to have an output power of 4 to 5 watts butt 
could only get 800 milliwatts with 12 volts. 
After finding now one that could give me info 
I decided to go the other way with the power 
. I'm now down to 200 milliwatts and mak- 
ing contacts, don't know what the real power 
to ant . is because of losses, reads 200 milli- 
watts with 50 ohm dummy load and reads 
150 milliwatts with the ant. hook up . Still 
working my way down the milliwatt ladder. 
7 3 i  GARY KBZPQE 

From George Osier, NZINWQRPp 
DXCC ORPP: 56 WORKED, 18 CFMD 

W.A.C. ORPP: just sent in ... 700 mw and 
under!! 

AFRICA: TZ6DX 90 mw 
ASIA: JHOZHQ700 mw 
EUROPE: ESl Q D  50 mw 
SOUTH AMERICA: PY2EDY 500 mw 
OCEANIA: VK4XA 700 mw 
NORTH AMERICA: KL9A 700 mw 

OWOM3BH ... 4 MW!..4109 MILES ... 10 
METER C W  
1,027,300 M.PW 

Worked Rasto, OM3BH at his friends 
station OK2RZ before the 2000 C Q  WW 
C W  on 11/24/00 at 1422 UTC ... he heard 
me on a VERY impressive antenna farm! 
Worked me with three 6-element yagis in 
phase! a. 



Kit 
5 , - ,  

So hcrc wc arc i n  t l~c  niiddlr O F  winter (Feh any questions ahour your rrqursr. If you <lo been done befoic and I am planning o n  offer- 
15) and your new Awards Manager has bern nor have a email address, please include your ing a special endorsement for any award is- 
hard at work moving into a new house and phone number, or anotherway to contact you. sued during the event. If you want your cer- 
unpacking all the stuff for doing awards sent As you may already be aware, the Board tificate issued at FDIM, you must present your 
to me by our past manager Steve N4EUK. of QRPARCI approved a fee increase effec- documentation in person (hey this is a fun 
Boy do I hate moving. tive January 1, 2001. Fees for all awards in- event after all) and please let me know, ifyou 

First, let me say a big thank you to Steve creased to $4 for each certificate for US and can, in advance that you will be taking ad- 
for his dedication and hard work over the last Canadian stations and $5 for each certificate vantage of that offer. Drop me a email or a 
few years as the Awards Manager and for his for Foreign Stations. US Funds Only, IRC$ postcard with your request. 
efforts in getting all that stuff to me in a efi- accepted only from Foreign stations. You may I am not sure if I will he able to issue 
cient and timely manner. Thanks also for the pay by check or money order with PayPal as awards at the Dayton Hamvention. It all de- 
phone conversations getting me all fired up an option for those that care to use that ser- pends on if the booth the QRPARCI would 
to do this project. We all owe him a thanks. vice. Please make checks payable to he big enough to accommodate the activity. 

On  to the business at hand. Presently I QRPARCI Awards Program. QRPARCI and Of course approval would be required. I will 
have just finished up the backlog of award Thom Durfee are also acceptable. pist updates to this project on the QRP-L mail 
applications received since December 15 and Looking at the records for all the awards list and on the forum at http:// 
those awards will be going out in the mail early I find it interesting that we have issued awards www.qrparci.org 
next week. of various kinds, for every conceivable mode The new award applications (there are 2 

and band, &om 160 meters to 10 Gigahertz. of them) are just out and if you need a new 
Here ia the brrpldown: There is one interesting hole however. We have one you can probably get it from the club 

1,000 Mile Per Watt: 22 never issued an award for the 440 Mhz band. website at http://www.qrparci.org or you can 
DXCC: 1 Surely someone has accomplished a QRP write to me with a SASE and I will mail them 
WAC : 2 QSO or two on that band. Maybe you could to you. You can also get them if you send me 
WAS: 5 he the first? an email at wi8w@arrl.net and I will send 
QRP25: 2 We have issued only 1 QRP RTTY WAS them back to you as attachments. The docu- 

award, in 1993. Anyone want to be #2? How ments are in Word format. 
Looks like I need to order some more cer- about PSK WAS? You can still be #1 on that Finally, 1 have some ideas for new awards, 

tificates for that 1000 Mile award! mode. Remember you only need 20 states to do you have any? Please drop me a line with 
When filling out an application, please qualify. How about PSK DXCC? your ideas. 

make every effort to fill it out as completely If QRP ARC1 approves, I am planning That's all for now. Happy hunting and 
as possible. Ifyou have a email address, please to issue award certificates at FDIM in Day- good DX. Till next time, 73 @@ 

Kanga US has added the KK7R fUl,ro ne- I. 'l'hrgain disrrihuriun iniludrs an  RF LNA, hclow rirncr ormr nvo tancs in moltirunr in- 
ceiver Module kit to it's line of products. lowering basic system noise figure to 10 dB band distortion rests. 

The KK7B R2 receiver circuit was origi- while preserving dynamic range. The original R 2  set the standard for low 
nally published in 1992. Advances in com- 3. Mixers have been changed to the TUF-1 distortion audio in receivers. The R2pro of- 
ponents and techniques, and improved un- series. Improved mixer specs and LNA re- fers advanced experimenters even lower dis- 
derstanding of the underlying principles now verse isolation reduce the LO level at the an- tortion, lower noise figure, improved oppo- 
permit a few improvements to be made. The tenna connector to typically less than -90 site sideband suppression & more flexibility. 
R2pro remains true to the philosophy of the dBm. Pricing is being deternlined as this an- 
original R2-a basic, all-analog, high-dy- 4. The diplexer network pair has been rede- nouncement is being written. A kit will be 
namic range, very low audio distortion re- signed for better amplitude and phase match, available at the Dayton Hamvention. Other 
ceiver module using commonly available com- and lower group delay. Modules designed by KK7B are available from 
ponents. A conservative approach to circuit 5. Reduced interaction between mixer IF port Kanga US including the R1, T2, LM2, and 
modifications preserves the performance and impedances and diplexer networks allows the miniR2. 
character of the original R2 receiver. The R2pro to provide more than 50 dB opposite 
changes are as follows: sideband suppression, when built with care- K.np US 
1. The receiver is separated onto a number fully matched components. 3521 Spring Lake Driw 
of smaller circuit boards. This improves W 6.  In-band audio harmonic distortion in the Finday, OH 45840 
and audio isolation, allows optimum ground- original R2 was approximately 60 dB down. 419-423-4604 
ing for both RF and audio circuitry, and pro- R2pro harmonic distortion products are be- kanga@bright.net 
vides flexibility. low the receiver noise floor, more than 80 dB www.bright.net/-kanga/kanga/ 
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Profiles i n  QRP 

. T h i s n t  of Prufilch ~n QRI'  features 
an interview with Les Shattuck, K4NK, a 
long time QRP ARC1 member, former Club 
Officer and BOD member, ARRL Roanoke 
Division Vice Director and big time QRP 
DXer. Originally licensed when he was only 
15 years old, in 1963 as WNZIPX, Les has 
held the following calls: WBZIPX, WN2V 
and currently, K4NK. He  first joined the 
QRP ARCI in 1978 (#4152) and has been 
active ever since. He  has sewed as QRPARCI 
Vice President and President and has been 
on the Board of Directors several times. He  
currently writes the Club House column for 
the QRP Quarterly and is the official Club 
Historian. In 1983 Les received the coveted 
QRP DXCC Milliwatt tmpby (#61) from 
by Ade Weiss, WORSP, for completing 
DXCC using less than one wan. Addition- 
ally, he holds the QRP Masters Award from 
the G-QRP-Club. 

QQ First of all, Les, let me say a very 
big "Thank You" for this interview. We've 
know each other for about 20 years or so, 
what's going on in K4NK's world today? 

K 4 N E  I'm busier today than I have 
been any other time in my life. Your phone 
call caught me just after I'd returned from 
church services where I preached the sermon. 
I graduate in May and will then be ordained 
as a United Methodist minister. From there, 
it's on to graduate school at the seminary. In 
addition, my duties as Vice Director of the 
Roanoke Division of the ARRL keep me 
hoppin'. 

QQ; You sound busy! Any time left over 
to get on the air? 

K4NK: Sure, but not nearly as often as 
I'd like. I still manage to hang out on 14060 
kHz looking for QRP D X  plus work some 
of the QRP sprint-type contests as well as 
the Spring and Fall QRP ARCI QSO Par- 
ties. 

QQ Not many people know this, Les, 
but I remember you saying that you were 
around the 300 mark on DXCC countries 
using 5 watts or less. What are your current 
DXCC totals? 

K4NK; My current totals using 5 watts 
or less are 316 worked and only 302 con- 
firmed. I'm close to the Honor Roll, but not 
there yet. About the only real DXing I do  is 
for the occasional new country. My main 
interest in QRP operation now days is work- 

- 
ing IIXCC using rwo way QRI? I hciicvc I 
have the most G-QRP-C members worked 
(over 300) on 20 meters from the States. 

QQ What is your favorite band and 
mode? 

K ~ N K I  Twenty meters, without ques- 
tion is my favorite band. C W  is my favorite 
mode, although I do some SSB work. The 
split is about 95% C W  and 5% phone. 

QQ Your DXCC totals and the certifi- 
cates from the various contests you've won 
are impressive, Les. Any tips you'd care to 
share with our readers? 

K4NK: Absolutely! First, use the best 
receiver you can lay your hands on. The old 
adage "You can work 'em if you can't hear 
'em" is true. A good receiver with good IF 
filtration is a must. 

QQ Speaking of filtration, do you use 
any DSP filters? 

K4NIG Nope. I've found, after years of 
training, that the best "DSP" filter is your 
brain. Anyone who desires to become any- 
thing but an average C W  operator must learn 
to remove all distractions when copying code. 
This comes with experience and training your 
ears to hear the weak ones. There is no magic 
here, just concentration, experience and lots 
and lots of time at the radio. 

QQ Tip number two? 
K 4 N E  You don't have to use a large 

directional antenna, but it helps! My second 
tip is to erect the best antenna, as high as 
you can at your location. If you cannot put 
up a beam or quad, then work something 
out with wires. Wire antennas work and they 
work very well. For the majority of my ham 
radio lifetime I used either wire dipoles or 
loops and a small TA-33JR triband yagi. 
These antennas were never over 35 feet up 
but they allowed me to work my fair share of 
DX and contest effectively. 

QQ It seems that C W  is the preferred 
mode in QW,  any advice there? 

K 4 N E  Sure. Although I can copy at 
40 WPM +, I find that the majority of my 
C W  contacts are done at between 18 and 20 
WPM. This sounds extremely fast to folks 
who don't feel comfortable with W a n d  have 
never really tried serious CW operation. How- 
ever, the 18-20 WPM speed range is easily 
reached with practice. Enter every CW con- 
test you can. Get in front of the radio and 
get on the air. Contest, especially, build QRP 
operating skills. Better skills mean better op- 
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crarors. Conrcr alsu arc grcat plaics for find- 
ing DX and boosting DXCC totals. If you 
have under 100 countries, work all the con- 
tests you can and you'll be astounded how 
fast your country totals climb. 

QQ; Since your are a serious DXer how 
do your keep abreast of developments and 
DXpedtions? 

K 4 W  Well, I don't do much "straight 
DXing" any more, nor do  I chase 
DXpeditions, unless they are a new country 
for me. However, I do have several sources of 
DX information that I rely upon. First is the 
ARRL DX Bulletins that you can get via e- 
mail every week. N4AA who publishes QRZ 
DX is a good friend of mine and I get his 
newsheet regularly. Finally there is the 455 
Group from Italy and I am on their list to 
receiver their publication. Between all those 
sources I keep in touch with the DX scene. 

QQ Speaking of DXpeditions, any 
thoughts on improvements that could be 
made? 

K4NK: Yes. Since QRP is the fastest 
growing facet our ham radio hobby, and the 
word is definitely out about that, I don't see 
why DXpeditons couldn't accommodate the 
QRP fraternity by taking some operating time 
each day and reducing their power and work 
nothing by QRP stations. This would be a 
great way to offer two way QRP contacts with 
extremely rare DXCC countries and it would 
promote the QRP side of the hobby at the 
same time. 

QQ. How about QSLing. Any tips? 
K4NK: Well, after 10,000 or so QSL 

cards received, I don? actively QSL any more. 
If a station needs my card, I QSL direct. If I 
work a new country or a two way DX QRP 
contact, I also QSL direct and include either 
IRCs or mint stamps from the other s t a ~ i o ~ s  
country. 

QQ I know you are on the road a lot. 
Do you take a rig along? 

K4NK: Absolutely. I have a small por- 
table station consisting of a Ten-Tec Argo- 
naut Scout (model 556), a home brew an- 
tenna tuner and tuned dipoles for each hand. 
I have a "secret source" for gel cell batteries 
and I have one or two gel cells and a solar 
charger, too. This rig gives me the option of 
C W  and phone in a small package. 

QQ I gotta ask. What's your "secret 
source" for gel cell batteries? 

K4NK: Well, don't pass this around, but 
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hospitals in my state of South Carolina are price tag is minimal and it is tremendous fun. makes better operators and you don't get ex- 
I required, by law, to replace all their emergency C W  will become less prevalent due to the perience reading QRP articles or building ra- 

lighting batteries every year. So, I struck a deal changes in licensing, worldwide. Sad but true, dios. 
with the local hospital to take all their throw I think. QQ My thanks to Les Shattuck, K4NK, 
aways. Consequently I have a room full of QQ Any last comments for our read- for taking the time out ofhis busy schedule to 
good gel cell batteries that I use for portable ers? do this interview. One patting thought: Those 
work. K4m Yes. QRP is the greatest Part of you who are serious about DXCC, Les is 

QQ Great tip. I won't tell a soul. What the ham radio hobby. It's fun, challenging and behind the scenes at the bague to 
do you see for the future of QRP? rewarding. QRP Operat- lead the fight for a QRP endorsement to the 

K 4 m  The greatest thing to come along ing procedures are just as important to our League's DXCC certificate, let him do 
in the last several years is PSK-31. I really think hobby as homebrew construction. I'd person- all the work, Write, call and,or e-mail your 
that this digital modeor something like it with ally like to see much more QRP operating Division Section Managers and the 
revolutionize ham radio and thrust QRP into going on. Although the Fox Hunts are great, 

DXCC folks at the League. Let them hear our 
the limelight. With only a couple ofwatts you little activity takes place after the hunt is over. 

collective voice. That's the sure way to effect 
can work the world using a digital mode with How about keeping the rig on and working a 
real-time keyboard to keyboard QSOs. The few more Qs. Remember that experience 

change. 

Coming To Terms ir oscillales C I O S C  to ~ I I C  sel.ies-resonant I~C- 5 v~a  en nl-sri pacs r l a t  cncirclc tile hn es 

Thc last column promised that wewould quency of the crystal. To warp it higher con- providing where the component leads are sol- 
continue with the weak signal source in this nect a trimmer cap between the crystal and dered in place. Simple pc boards use traces only 
installment. Unfortunately other commit- ground. on the bottom or "non-component" surface 
meots have made this impossible. I really want As shown, it is a very handy test signal of the board. 
to have the project completed and checked source for checking out a receiver on the 80- As boards get increasingly complicated, 
out before describing it further. Pride keeps meter color burst frequency such as the PSK- though, there is not enough room on the hot- 
me from portraying an incomplete project as 80 Warbler described later in this month's tom side for all connections so double-sided 

one that is finished. column. Simply check its frequency by con- hoards are used to add additional traces on 

Instead, let's look at a simple circuit that nectioo a counter to the output lead then con- the topside as well. Topside traces also handle 

I have built up at least a half dozen times over nect the output to the Warbler input viaa 1OK surface-mount parts and leads that topologi- 

the last 20 years. or higher resistor. Presto - one strong signal cally need to cross over others without electri- 

Acouple ofcolumns ago DFT presented source that can be used for checking and set- cal connection. You can see, then that there is 

a crystal oscillator with a calibrated output ting the Warlber receive frequency. a need to interconnect some top and bottom 
lwel and low distortion. But quite often I need A future installment will describe some traces. 
to either check a crystal or generate a known- simple additions to the basic oscillator to ex- This could be done by using pads on both 
frequency signal and really don't care about tend its utility as was  resented sweral years the top and bottom of the boardaround a hold 
its wave shape or precise level. Fig. 1 is the ago in the C Q W  "Low Down." then running a lead trough the hole and sol- 
schematic diagram of what I call a "crystal dering it on both surfaces. 
colpitts" circuit. It's very non-critical and can Coming To Terms However a modern technique handles the 
he "whomped up' Manhattan-style in about This time around Coming To Terms interconnection more simply. Instead of rely- 
10 minutes. It needs no fancy power supply doesn't describe a test term per se but a fea- ing on a lead through each interconnected 
or crystal socket. Simply used a %volt battery ture of modern electronics that you just may hole, pc board manufactures make top and 
connector and turn it on and off by connect- encounter when troubleshooting. Most com- bottom traces but make their own top and 
ingordisconnecting the battery. And acouple mercial products and even many simple kits bottom interconnections. They do this by 
of short leads with minigator clips allow you are built on ~ r in ted  circuit boards these days. making top and bottom traces then drilling 

toconnect to any stylequarucrystal. As shown They simplify construction by providing a or punching holes through the board then 

*,, ready-made base for mounting and intercon- metal-plating the insides of the holes! Logi- +loKq u F  

necting electronic components. And if care- cally these are called plated-through holes 
fully designed they make sure that lead lengths (PTH). The same PTH also served as compo- 
and component placement are controlled in nent lead holes where needed. Fig. 2 illustrates 
critical RF projects. a PTH that interconnects top and bottom 

4.7K As you doubtless know they consist of copper while accepting a component lead. 

3 5 8 M H r I  3 copper traces deposited on a thin non-con- Though not too common in simple pc boards 

I 13$> j.2K 
ductive board, usually a very stable glass-ep- these PTH can also be used to interconnect 

- - - - - oxy composite. Familiar components are "buried" layers in multi-layer boards such as 

- - mounted by having their leads pass through the motherboard in your modern personal 
holes drilled or punched in the boards. Inter- computer. 

Fig. 1-3.58MH~ r r ~ s k ' l o s a t o r  connecting traces interface to the component PTH are very handy items that make pc 
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Fig. 2--Plated-through hok i n p c  hoard 
board convenient to design and build. How- 
ever they can cause problems, as we shall see 
shortly. 

Stimdns and Response 
A common theme that underlies quite a 

few questions I receive is "how do you trouble- 
shoot?" to be honest I prefer to use as much 
test equipment as I can to make the job sim- 
pler. It's like solving a mystery - and like a 
detective a troubleshooter has to unearth as 
many clues as possible. Using a variety of test 
instrumenu in this case is the same idea as a 
crime lab using a battery of forensic tests to 
uncover evidence. 

But this isn't always possible in Joe Ham's 
garage workshop. With this in mind I'd like 
to describe some real-life troubleshooting I 
recently had to do in which I intentionally 
used as little fancy test equipment as I could. 
So that this column doesn't usurp the whole 
Quarterly issue I'll describe only some receiver 
troubleshooting now. Perhaps a future column 
will go into the transmitter. 

This rig is a very simple PSK-31 trans- 
ceiver designed by N N l G  for 80-meter use 
(Ref 2,3). The clever design is a full direct 
conversion transceiver using little more than 
a handful of parts but offering very sophisti- 
cated processing. A block diagram in Fig. 3 
shows the receiver portion. Input signals from 
the antenna pass through a transmitlreceive 
switch and are buffered by a simple RF am- 
plifier. Next they pass through a simple crys- 
tal filter that passes only 3.579 to 3.580 MHz. 
A crystal oscillator in the transmitter chain is 
also used by the receiver as a local oscillator. 
It feeds a mixer that heats the signal down to 
audio. Its frequency is offset to the high side 
of the crystal filter so only signals below the 
oscillator frequency are passed. Yes, it's a di- 
rect conversion SSB receiver with a crystal fil- 
ter! Finally the audio is amplified before he- 
ing fed to the audio input of a computer's 
sound card. An output switch mutes the au- 
dio output during transmission to prevent dis- 
rupting the sound card operation. 

I had been working on one of the proto- 
type warblers and found that it intermittently 

mC*L 
lam urrK a c  nmo 

had very poor sensitivity. At times it received 
fine but every once in a while it became ex- 
tremely deaf. The PSK-31 s o h a r e  Digipan 
(Ref 3) gives a good visual indication of re- 
ceived signals as shown in Fig. 4. However 
with no signal the display is nearly blank as 
depicted in Fig. 5. 

The first test was to measure DC volt- 
ages in the receive chain as indicated in the 
Warbler manual. It "seemed that I could get 
good readings (more about that later) most 
of the rime. 

Lacking an 80-meter signal generator I 
noted that simply touching the metal crystal 
cans in the crystal filter 

with a finger gave me receive signals in 
amongst a lor of digital hash from my com- 
puter! See Fig. 6. But when I touched the an- 
tenna input, I one more noted no signal. 
Smilarly touching the input to the RF ampli- 
fier resulted in signals passing through. But 

Fig. 6 
nothing came though thr TR switch most of 
the time. Once or twice, though, when I 
probed the T R  switch traces with a metal 
probe, reception seemed normal. 

This was very frustrating and humbling! 
The QRP Quar ter ly  

It was obvious that something in the T R  
switch was breaking the signal path - most of 
the time. One obvious thing to try was to 
check continuity of the signal path with an 
ohmmeter and wiggle things to look for loose 
components or broken pc traces. Resultc werc 
inconsistent. When 1 lightly probed wirh the 
ohmmeter, there was intermittent continuity 
hut when I pressed the ohmmeter probe hard 
on the traces, the traces seemed to show low 
resistance. 

Finally inspiration hit - plated through 
holes on theTRswitch components were used 
to connect traces on top of the board with 
those underneath. I had been changing some 
of those components and might have dam- 
aged a PTH. Sure enough, I found one that, 
when probed lightly had high resistance be- 
ween the top and bottom traces, butwiggling 
the lead or probing hard made the connec- 
tion. The component lead was soldered on 
the bottom of the board hut not the top. And 
the component removal and replacement had 
damaged the PTH so it did nor make a solid 
connection with the top trace. Continuitywas 
solidly restored by simply soldering the com- 
ponent lead to the trace on the board topside. 

Figure 7 shows how a damaged PTH dis- 
rupts continuity before repair is made. 

Ah, did this fix things? NO! The receiver 

I 

Fig. 7-Damaged PTH 
still did not get any signal through its T R  
switch and overall continuity had not been 
re-established. OK dummy, if you fouled up 
one PTH could you have botched another? 
Sure enough one additional PTH in the in- 
put to the RF amplifier was designed to con- 
nect top and bottom traces and there was not 
a solid connection. Once again soldering the 
component lead on top as well as below the 
board fixed the problem. Problem solved, the 
receiver is now solid! 

OK, that's it for now. Next time we 
should be hack on track with the weak signal 
source! 
Ref. 1-NZCX, "VXO Crystal Checker," "Thc Low 

Down," August 1996, pp 15-19. Ref. W T h e  PSK-80 

Warble? instruction man& by NJQRPaMilableon-line 

at: mnjqrp.orglwarblerlindar.hrml. Ref. 3-NNIG 

and N2APB "The Warbler-ASimplc PSK3I Transceiver 

for 80 Metea," QST, March 2001, pp. 37-4. Ref. P 
Digipan software available from Skip Tcllcr KH6TYl4 
at: 

hrtp:/lmcmbers.homc.comlhreller/digipanl 00 



Crag w. ~cnrenbNM4'I 
Arpil 2000 QRPTTF: 

A btlrlch ot rhe Q K P  Cheeseheads group ven- 

tured our to the western shares of Lake Michigan 
where it was in the mid 40s with about a 20 mph 
wind. It was COLD! However, after doing FYBO 
in February, how bad could it be, right? The crew 
consisted of AESK, NSAW, NKSG, WSXU, 
WA9TZE and KFOCT. We decided to each use 
our own calls to maximize activity for us and far 
all of you that participated. We shifred operators 
on three primary rigs every 30 minutes so every- 
one got their chance. We used two FT900s andnvo 
Argo 515s. O n  hand were a Wilderness Sierra 
and a home-brewed 40-mtr Ramsey receiver1 
transmitter combination. Oh, and gaggle of bat- 
teries which we all agreed we need to trim down 
far the next event ... those babies are heavy. 

We got off to a little later start than we wanted 
to and the wind contributed to our delay. NK9G, 
our resident archer, had a tough rime getting the 
lines shot into the trees with the wind and all but 
finally overcame that obstacle. For antennas we 
had a 20-mtr delta loop and a 15-mtr delta loop, 
points hanging down, both suspended on the same 

rope about 50 feet high. The other antenna was a 

G5RV at about 40 fr. 
Conditions on 20 and 15 were excellent. In 

fact, I would say 15 was in great shape for what is 
essentially a stateside contest. I couldn't believe 
the activiry on 15 compared to just 2 weeks prior 
in the ARC1 Spring QSO 

Parry where all I could work was a few on 
the left coast. 40-mtrs usually is a good band for 
us here in the Midwest also but this time it was 

not so good. 11's rough rn tell if it was just propa- 
gation or the broken antenna lead at the center 
insulator we found with about 1.5 hrs to go in rhe 

contest. From what others have said it doesn't 
sound like we missed much on 40 though. Essen- 
tially, we wereusingone halfofashorr40-10 meter 
GSRY so that's about 26 feet of wire. The MFJ 
tuner did its jab to tune it out with our 40-mrr 
station on one of the k g o  515s. With about 1.5 

p~~ 

Ill-s remaining i n  rhr 

ranrest we decided to 
move40-mtrs to one of 
the FT9OOs. When the 
900 couldn't tune out 
the SWR we knew we 
had more than just a 
bad propagation prob- 
lem. Without any sol- 
dering capabilities we 
just made the best me- 
chanical connection we 
could and went for it. 
Activiry a n  40 should 
have picked up after 
that. 

I really enjoyed 
myself despite the cold 
weather. It was fun be- 
ing out with my QRP 
buddies and it was fun 
that made the effort to 
enthusiasm is contagio us... keep it up. 

Jerry-N9AW and Rick-NK9G 
FYBO Summary: 

FYBO sure was 'n again this year. Thanks 
to the AZ ScQRPions for hosting the contest. 

It was, again, fairly cold on Saturday morn- 
ing. Just 14 degrees at thestart. It warmed to about 
23 degrees and stayed there mast of the day. NK9G rim- W9TZE 

Rick-NK7G Lon- W9XU 
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and I worked the contest from a campground in 
Plymourh, W. about 60 miles north of Milwau- 
kee. We put up 3 antennas...a G5RV in inverted- 
vee fashion about 40-50 fr., an 80-10 trapped di- 
pole at about 40 feet and a DK9SQ 40-10 loop 
on a DK9SQmast. Without question, the trapped 
dipole was best, closely followed by the G5RV. 
The DK9SQloop was OK bur showed a 3 S-unit 
decrease in most signals on 15 and 20 meters. This 
was the first time I used the loop and I was disap- 
pointed. I think it probably has a lot m do wirh 
the fact that it is a compromise antenna for mul- 
tiple bands with a feed point that is only up abour 
15 feet off the ground. When compared to the 
height of the other antennas the loop just couldn't 
cut it. The mast did its job very well. 

Thank; to all of you that I worked. There 
were many, many great QRP signals out there. 
80-mtrs was particularly strong early in the evening 
but not much activity. 20-mtrs was in great shape. 
15 and 10 m e t e r s  good signals just not enough 
ofthem. 40-mtrs was OK, nothing great this time. 

Rigs: FT900 and a KI, 5-watts: Battery 
Power: Car batterv and a lawn tractor bartew. 

Lon-W9XU FYBO Summary: 
Hello to all, 
I was going to start with a 'par on rhe back" 

for braving out FYBO in a tent in February in 
Wrrsconsin. The real hats off goes to all rhose people 
who back packed it the high country and sat in 
snow banks etc. to give this QRP went a go! Man 
I'm too old for that smftl Great job done by the 
lot of you. I set up an old canvas rent out on my 
wooden deck behind my house.Thesnaw has been 
on the ground for week; and has froze and re- 

froze many times making it too hard to dig through hand is still stiff! I want to thank all rhose who 
to pitch the tenr in the woods. I had to tie it to had to repeat their info to me. It kept snowingoff 

the deck with ropes. I was looking at the mess of and on all day and the vertical can be noisy at 
canvas lying there trying to figure which pale went rimes. I really liked the personal come hack; wirh 
where ... when one of my dogs came along and my name. Don't find that in any other contest! 
thought the canvas was there just for him to use Great bunch of operators in this QRP group! ** 
as a toilet. A well-placed snowmobile boot and 
some hot water soon had things back to normal. h , 1 7 1  
The rent is up! Well sort of... wind now making 
tent lift up off deck like a 8x10 foot sail. I added 
mare rope to the railing of the deck. It's looking 
good now! Threw in an old card table and rug and 
a few large pieces of firewood for ballast. Took my 
old Gap Titan vertical antenna out back and tied 
to my fence with bit of rope. I was ready to face 

FYBO tomorrow. 
The temps over Friday night dipped down 

into the single digits. At 7:00 the outside temp 
was around 14 deg F. Looks like a good multiplier 
temp for me. I open up the tent and looked at the 
thermometer on the card table. 5 DEGREES! I 
guess my choice of tent material was good, be- 
cause it must have held the cald overnight temps 
inside. I thoughr the thermometer was bad. After 
I opened the tenr and starred getting all the gear 
inside the temperature came up to the 14 Degrees 
that my house thermometer was reading. I kept 
all the batteries and my rig inside the warm house 
until just before the 8:00 stan. I did nor know 
what the cold temps would do to the display on 

my icom 746. 1 used nvo marine batteries, my 
lcom and paper lagging. Getting a computer out 
there just before the start I thoughr would be too 
much work. I didn't trust the laptop in that cold. 
Got all thar stuff out and was ready to go at abour 
I5  minutes after 8:00 locale time. The tempera- 
ture was at 16 degrees; I was on battery power at 5 
watts an output, paper log ready! I started to work 
em on 20 meters. The wind picked up and kept 
blowing in the opening that the coax and my power 
line came through. I used ac power for my lamp 
and a small heater by my feet. The lamp worked 
ok..bur the heater did jusr fair rrying to keep my 
feet warm. I had on old snowmobile boats but my 
feet still were cald most of the day sining there. 
The outside air temperature got up to 35 degrees 
around 3:OOpm. At that rime the little heater had 
the temperature inside the rent up to around 50 
degrees. Nor too bad! That didn't l a t  very long. 
Most of the time is was near 40 degrees. Every 
couple of houn I'd go inside for coffee and to warm 
up some. Guess I worked abour 10 hours of rhe 
12 you could. The bands were pretty good. Forty 
meten being my biggest, with nvenry and fifteen 
right behind. Ten was very disappointing, only 
had one contact there. I didn't hear very many on 
eighty either. I CQed the whole time. It has been 
years sense I used paper logs and keeping a good 
dupe sheet was jusr too much in the cold. My 

Cannas Hiltox on Lon's Deck. 

Lon- W9XU loith ji.ozu,r smilc! 
Antenna Set-@ 6elow. 

- 
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llyou arc looking for a way to promote Ama- 
teur Radio, QRP, CW and get adults WITH 
youth involved, this may be the way. O n  Janu- 
ary 13, 2001, Venture Crew 73 of the Boy 
Scouts of America Northeast Georgia Coun- 
cil hosted a radio-building event. We had 
youth from ages 9 to 16 with adults assisting 
in constructingaQRP kit for 80 meters. This 
one-day event had taken a lot of planning to 
focus the experience, but it was worth it! 
Here's how to how to do it with your group. 
This article, the files and PowerPoint shows 
linked to the GARS website will make it easy. 

Why and What  
Why do this? Our club GARS, hosts a 

Scout Venture Crew based on Amateur Ra- 
dio, and we wanted a way to encourage the 
licensed crew members to upgrade to H F  
privileges as well as broaden their skills with 
electronics. The idea to build a kit came up. 
But which kit? Cost is certainly a factor as 
well as ability. After searching the internet 
and all the QRP sites we could find, the Pixie2 
by HSC was selected. It had less than 30 parts 
when totally assembled, cost around $12 com- 
pleted, and could be a "first kit" for just about 
any level ofassembly competency. It is a trans- 
ceiver, so the appeal of making a working ra- 
dio that fits in a candy box gave it a good 
twist to promote. Youth from ages 9 to 20 
were invited to build this radio with capable 
of sending and receiving Morse Code over 
hundreds of miles powered only by a 9 volt 
battery. The "Pixie2" is marketed by HSC 
Electronics www.halted.com. Kit builders 
were paired with an adult mentor to guide 
in construction and answer individual ques- 
tions. Over 50 participants took part in 
building 20 radios housed in Altoids Mints 
boxes. 

Admccd Planning 
Reserve your assembly hall months in 

advance. We reserved our meeting place six 
months ahead! We limited our kit assemblers 
to 24. This allowed for 6 tables of 4 to be set 
up in one room with 2 solder irons per table. 
Space and proper attention to first time build- 
ers was the reason for the number. We found 
it was just right. Any more would have been 
too many to properly supervise. 

Order your kits from HSC early. They 
are assembled by a Ham who works there, 
with bulk filled orders only by demand. We 

your 
viaorg 

asked for ours in November for our January 
event. If this catches on, the lead-time may 
be longer. Don't forget to ask for the extra 
items needed for your radio. The Pixie2 is 
designed to fit in many enclosures, and does 
not come with key, audio, or antenna jacks. 
We chose mono 3.5mm jacks with a BNC 
antenna. You will also need a power supply 
and a crystal. We chose a 9v clip at ten cents 
and an 80 M QRP xtal at 87 cents. That al- 
lowed us to get all the parts from HSC in one 
order. 

The most important part of planning is 
to get people involved! You will need at least 
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one experienced assembler for every two 
builders you host. Get people to set up dis- 
plays, come early to set up, cook the meal(s), 
be general gophers and so on. We learned 
there are a few key people you cant do with- 
out: 1) Instructor. Get someone who will keep 
a potentially boring subject hopping all day 
long. About half of our builders were teen- 
agers and under. Lively is a must. Helshe 
must be able to "translate" technical terms 
into street language. Remember this is a 
"bridge wen? - that is it gets NON-hams 
into the hobby. They will need serious help 
with all the terminology that they see as a 
barrier. 2) Get a technical crew to trouble- 
shoot the radios. We set up a complete test- 
ing lab in another room to completely test 
each radio. It became a game to see who could 
put out the most mW of output on their set. 
One of the lead trouble-shooters had already 
assembled a Pixie2 to be familiar with the 
kit. Testing each radio assures the partici- 
pants of "guided success." (Translation - 
They will stay interested in radio!) 3) We 
found a person to run an H F  rig was im- 
portant. Many parents and interested par- 
ticipants had NEVER heard an H F  rig in 
action. Our  operator introduced about 20 
people to radio on that day! Get a real Ham 
ambassador to do  this. Again, don't scare 
off public and parents with techno-speak 
O R a s  we have found, don't use a $10,000 
radio! People judge whether little Johnny 
or Susie will get involved by estimating costs 
on what they see! We used a Kenwood TS  
50 and aYeasu FT 100 because they LOOK 

simple and inexpensive. 4) Finally, Get agood 
Host or Hostess to greet the people and take 
names! We had a cheery face answer ques- 
tions, keep records, direct to the restroom, 
and help in case of burned fingers.This made 
the went very public friendly. 

S-P 
Now you have your army of helpers (we 

had 30 Hams help!), your kits, your location. 
Are you ready yet? Not quite. What else do 
you need? You need tables set up, the over- 
head projector for the instructor, the com- 
puter to run the show on, the assembly notes 
reproduced for the participants, and oh yes; 
remember all the things at home in the shack 
within reach you use on every assembly? You 
need supplies. Get tools, soldering irons, sol- 
der, solder wick, solid wire to connect the 
jacks, electrical tape, duct tape for the cords 
(You did get the extension cords didn't you?), 
cardboard for the assemblers to work on and 
NOT burn the tables, pencils for those who 
forgot, your displays and working models; 
Whew! Can we start now? Remember plan- 
ning makes the went work. John Q. Public 
doesn't wait around for you to get started; 
there are lots of events competing for his time. 

The room was set up with rwo rows of 
tables running away from the instructor who 
ran the PowerPoint assembly show. O n  each 
side of the assembly room were displays of 
radio basics and assembled kits. In the rear 
of the room was the complete working H F  
station including PSK.31. 

The QRP Quarrerly 

Promotion md Sign Up 
Advertise and signup all the helpers and 

assemblers. By the way, the public doesn't 
know all the Amateur Radio community 
slang. Introduce it to them AT the event. We 
used the term "mentors" instead of "Elmers" 
to advertise the event to the public. We ex- 
plained what an Elmer was during the went. 
That is the way we handled ALL the terms 
new to an outsider to Amateur Radio. Par- 
ents will bring their kids to be "mentored"; 
but to be "Elmered" leaves them feeling un- 
sure. Help them along; explain it in stages. 

Keep lists of all who sign up and email 
them wery week before the went. Encour- 
age the adults who provided tools and "come 
to watch over their tools" at the event. ALL 
PARTICIPANTS NEED EYE PROTEC- 
TION. Stress this before the event and at 
the event. Let them bring their own safety 
glasses. Have some extra eye protection on 
site. 

Really play up the went with weryone 
you know. Get a "wave" of support. Ask for 
sponsorship for the event. We were able to 
get five different sponsors during the public- 
iry stage of the event. We got everything from 
money for kits to door prizes, sponsors for 
the scout patches to batteries; not to men- 
tion all the participants that wanted to see 
and help at the went. 

Oh, and don't be surprised if your adults 
beg and plead for the "lefrover" kits. Get the 
youth and those outside the HF community 
signed up for the kits first. Then let the in- 
terested adults get theirs! 

Day of tbe Emt 
Get there early and set up. Have a crew 

meet you there at least an hour early. Set up 
the tables and the overhead first. Then go 
with the displays and welcome table. Set up 
your HF rig in a place prominent but out of 
the way of assembly distractions. Set up your 
troubleshooting lab. Don't hand out your kits 
until the time for assembly; you'll lose parts 
like crazy! 

Let weryone arrive and look at the dis- 
plays and assembled kits. Get started with a 
relaxed pace. 

h e m b l y  Time 
Did you think you'd nwer get here? Re- 

member, you've assembled your kit two 
months ago, today is for those new to radio; 
make today a lot of fun. We followed the 
PowerPoint show I've made available through 
the web sites referenced at the end. The show 
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helps pace the group, and provides a visud Handouts - We had lots of handouts to Assembled QRP Kits - W e  had over 
reference to the stages of the assembly aid in construction. See the Crew web site 20 assembled kits for the assemblers and 

We first discussed radio to explain what for the files. Elmers to see and look forward to. 
we were doing. This is part of the Boy Scout Displays - We had 6 display boards ex- Inter-Club participation - We had 
Radio Merit Badge requirements, and it helps plaining radio basics with dozens of hand- members of GARS, NOGA QRP, and QRP 
smooth into the terms. We covered the ba- outs. ARC1 president, Jim Stafford W4QO help- 
sics only; no long winded theory This is a Pop Quizzes - How many watts did the ing in our went. 
really good time to introduce a QSL Card. first manned spacecraft radio have? (5) What Key Assembly - NOGA QRP furnished 
You could hear a pin drop when a card from could you use this HT thing for anyway? Can a simple key kit for the assemblers. It was 
the Space Shuttle came up. Remember, anyone here show me how to send for help simple and a great addition to the final as- 
they've NEVERseen a ~ostcard from another using this flashlight? (SOS) Have some ques- sembly 
person like this. Professional speakers call this tions ready for slow moments and to keep Additional Media Shows - We had slide 
a "grabber". Ham radio is rich with grabbers- interest high. It lets people feel they are con- shows and videos promoting Scouting, QRP 
use them! tributing to this "new" radio thing. and Radio running at breaks, lunch, and op- 

We practiced soldering first, then taught erating time. With the displays, the atmo- 
a short course on how to read a schematic. sphere was not unlike a trade show. 
THEN we opened out kits, and sorted the Prizes- We gave prizes for the most mW, 

I parts on a giant sired pc board blow-up on the first done, the best Elmer. Reward some- 
paper in front of each assembler. BE CARE- how about 25% of your group publicly; it 
FUL at this point; some of the color bands promotes future participation like nothing 
can be very close together. One misplaced p m  else. 
can cause your radio to not function. Pictures, Pictures, Pictures - You 

After the parts are sorted, we worked as- ' would think this was someone's first grand- 
sembly in stages. PC board first, jacks sec- , child! There were over 300 pictures taken of 
ond, then final assembly We had adult help- ; this event! The best of the best are on the 
ers drill holes in the Altoid tins, so the as- ' Venture Crew site explaining the went. Keep 
semblers wouldn't have ro worry about case CW demo - In thc slow part of the day, your went specid: take ~ic tutes  and get them 
preparation. When actual assembly gets we [he c o d e  ~ ~ i ~ k  E~~~~~~~ 11 game, in as many papers and magazines as possible! 
started, be very flexible to the needs of the [he cw version ofwheel o f~or tune .  11 was People love to be seen in the news. 
group. Don't let the instructor get stuck with a big hir. partidpants who knew code 
one assembler; call an elmer. The instructor's the game off and on all day. I can heartily Credim md Sponson 
main job is to pace the day If not, you'll never recommend Code Quick to teach youth. The event was sponsored by Gwinnert Ama- 
get done! Some of the assemblers will just -rhey love the "languagen idea. M~ wife teutRadioSocierywww.ears.org,QRPARCl 
take off and be fine done. Others will need K G ~ E T R  went from to 5 w w w . q r p e ,  theint~rnationall~w~ower 

help. Be ready to display the overhead pic- WPM copy on her test in less than a month experts organization, NOGAQRP the North 
lure they need to see to assist. It REALLY and still getting faster ... Forget all the argu- Georgia low power communication club 
helps to have one if not finished Pixie2'~ ments about the "best" way to learn code. www.qsl.netlno@qrp, Kenwood USA Ama- 
to show assemblers where things go! Just learn it! This is a great introduction. teur Radio, Trooper Batteries www.trooper- 

BY Your PC will Radio and Electronics Merit Badge - barreries.com and Venture Crew 73 (Follow 
be Or dose to done. Break for lunch. We had nine scouts out of the rwenry assem- the link to Crew 73 on the GARS homepage) 

let work through lunch. Get b l m  eligible for merit badges. Covering the . Additional information may be obtained 
them look at objects far It basics of the badge requirements over the from Victor Gann at victotg@mind-spring 
will relieve their eyes, and the instructor will ofthe day was a draw for [he scouts, em 
appreciate the quiet! We had the participants 
bring a sack lunch to simplify logistics. It 
worked well. 

After lunch, assemble the enclosure and 
test the radios. Have an antenna set up in- 
side the hall, and see who is listening. We 
had someone in the parking lot with a mo- 
bile HF rig listening. When all the radios are 
done, you have time to operate, look at the 
displays (they will mean more to them now), 
hand out prizes and get acquainted. We had 
a simple chili supper with hot dogs around 
530. We were all shut down and our of our 
meeting place by 7 PM. Be careful to vacuum 
up all the snipped leads! 
Eans and Nota to make it special 
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This version of Contcsts contains full cover- 
age of the Fall QSO Party, the Running of 
the Bulls, and the Holiday Spirits Homebrew. 
As in other issues the results here are sorted 
by state. If you would rather see them sorted 
by descending score, take a look at the QRP 
ARCI Contest  web page a t  &dl 
personal.palouse.netIrfoIuIarcilarfitst.htm. 
This issue also contains full rules for the 
Hootowl Sprint, Milliwatt Field Day, and 
the Summer Homebrew Sprint. 

Brian Cieslak, AE9K, is now printing 
and sending contest certificates. Welcome 
aboard Brian. 

A thank you to WZMY, Steve, for his 
long service in printing and sending contest 
certificates. A lot of us got our first look at a 
certificate because nfyour hard work. See you 
in a contest, Steve. 

Finally, after each contest use the High 
Claimed Scores form at  hugdl 
personal.palouse.nerIrfolalarci/form.htm to 
send me your contest summary. Watch the 
scores change nightly at 9 PM Pacific Time 
for 10 days after the contest by taking a look 
at htt~:ll~ersonal.~alouse.netlrfoltz/arcil 
hi~hclm.htm. If you use the High Claimed 
Scores form, you still need to send me a copy 
of your log. 

FALL QSO PARTY 2000 
The Fall QSO Party, held October 21 

and 22, was one ofARCI's premier contests. 
Contesters found band conditions in good 
shape with solar flux of 160, and an A-index 
of only 5. Single band interest was up with G 
folks doing 10 m only, 4 on 15 m only, 5 on 
20 m only, and 9 on 40 m only. DX turnout 
was encouraging with entries from France, 
Scotland, Bulgaria, Lithuania, England, Ja- 
pan, the Netherlands, Panama, and Belgium. 

The top five finishers didn't look much 
different than last year. As always, Bob, N4BI: 
lead the pack. New comer to ARCI contests, 
Larry, W J l R ,  finished second. Both Al, 
KOFRP, and Jim, NOUR, were near the top 
once again. Notably absent was Ron, KU7Y, 
who was off full-time RVing in the west. 

Once again the Aluminum Kings ran 
away with the team competition posting a 
score of 11,541,000. With the I", 2"d, 3", 
4&, and 6" place finishers it would be nearly 
impossible to beat them! Just to keep them 
a bit bumble, they were well off their record 
breaking score from last year of 13,218,194. 
m . q r p u c i . o r g /  

The Utah Ion Busters put in an impressive 
score with only three members. Put together 
a team for the 2001 went and give the Alu- 
minum Kings some competition. 

Participation was down a bit compared 
to last year. The Pacificon Hamfest presented 
a very large competition for QRPers. For the 
2001 Fall QSO Party there will be no con- 
flict with Pacificon! The date for the 2001 
Fall QSO Parry is September 29 thru the 
30th. 

One final note: There were more entries 
than usual that did not include log sheets. If 
you sent me only a summary sheet without 
logs, you were considered a check log. To be 
included as an official entry you've got to send . ~ . 
me a copy of your log. Either e-mail or regu- 
lar mail is fine. 

I -  m P m  - '  

. . . . , -. . . . - , . - - , , - , 
KOFRP 2,315,170 

y 9 B  1,207.500 
NOUR 2,311,300 

CQ 
5 ZX 
BRO 

N21 
VE' 
W3 

.,","," 
1 1  1,342 
132,468 

igh-handWD5ICQ 21 1,869 
320,796 

TEAMS 
Aluminum Kings 
K7RE, KOFRP, N4BE NOUR, WJlR 
11,541,000 

Utah Ion Bwten 
K07X, WA7NLN, NC7X 
2,904,531 

2000 P d  QSO Party Soapbox 
WIVT-Worked 18 countries. KB 1CKS- 
Thanks for the opportunity to work in a great 
wntest. KAlDDB--Great contest-njoyed ev- 
ery minute! K7REi "QRP Dupe" logger was a 
big help. AA7EQ-First contest. Had a great 

The QRP Quarter ly  

$31tz@m;~;",",hm.2,4PJ 
rrn~e. 1, 1~ \ \ ~ t o r r n ?  on an 
Lots of rain static on antennas. Had lots of fun, 
bur wish more folks had 15 m rigs! Tornado warn- 
ings in the last 30 minutes. Had to QRT! 
WMOCG-Worked G, KD, and JA for DX 
multipliers! K5QLF-Another contest. N4JIU- 
Big thrill when HPlAC called me--I felt like a 
rare DX station in a pile-up! N3IUT-Another 
fun wntest. A great bunch of ops! KOZK-My 
big thrill was working OH9VL who was running 
only 400 mi~~iwam. AF4PP--Great contest!! The 
fun quotient is through the roof. K2HPV-My 
"new" Argonaut 509 held its own in the fray. 
What a receiver! A 75 year old op with a 28 year 
old rig! Awesome! K G 9 P e A  very fun contest. 
Made my first DX QRP contact (England) fmm 
my car. W4MVZ-W~sh I had time to operate 
the full 24 hours allowed: solo opr here. Had 
fun! WZBVH-27 different states. 6 different 
countries in 7 brs op time. Yikes! W3BBO- 
Great band conditions! Thanks everyone for a 

great time. VE3KQN-I operated 500 mW 
maximum during the contest. KF3CV-Not se- 

rious contester-fling to make sure contacts get 
credit. KD7BOD-My first QRP-ARC1 contest 
(just joined, been ham 2 yrs)-QRP bug hit me 
and no NR in sight! NKGA-WorkingJapan and 
Panama plus Great Britain with 5 W was awe- 

some! KBOJUGMy best score yet! Had a blast! 
Glad to see all of the participation. AE4EC- 
Operated as much as time between honey-do's 
would allow~onditions were reasonably good. 
KE4VPN-First CW contest. Had fun, but did 
awful. HI. Will do better next year. N7OU- 
Bad line noise here spoiled some of the fun. 
AC7GM-Great contest! Really enjoyed the time 
I was on the air. N4UY-Another fun ARC1 con- 
test-new QRPp states with the Tuna Tin and a 
couple new 2-way QRP countries on 10 m. 
Thanks! KZZR-First entry and I had a great 
time! AE41Clt  was great fun to work 25 DX 
stations 2X QRP! K7NTW-All operators wry 
patient and picked up 2 needed states. N4ROA- 
Redly enjoyed listening to all the good music 
(CW). Hce hee. AIOX-Operations from parked 
car. Had a great time. W3TS-Weather was too 
nice to stay inside and contest, so only managed 
1.5 houn an Sunday. NOWM-I have just re- 
newed my membership dues for another year. 
WZJEK-First wntest with OHR500. KW3U- 
Had great fun with little QRP20. Worked lots of 
guys from QRP-L and even NlFN fmm Morse 
Xpress. K2JT--Limited time available. Good ac- 
tivity especially on 10 m. VE7SGJust finished 
the new 20 m Tuna Tin in time far the contest. 
Conditions not great, but great fun. All QSOs 
were an CQs! 17 states13 provinces. W2QYA- 
Power output measured with Radio Shack Power1 
SWR Meter calibrated by me with a Heathkit 
VTVM measuring RMS into 50 ohm nan-in- 
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2000 PIU QSO Py 
QTH C d  Scorc Pu 
AK AL7FS 117,096 328 
AL W4DEC 924,840 1101 
AZ K7RE 1,978,280 1444 

NQ7X 931,740 879 
AA7EQ 62,678 242 

BC VE7SL 41,630 181 
CA NK6A 161,504 412 

N6GA 127,596 372 
KN6YD 45,360 240 

CO I L)28,480 2016 
KOFRP 2,315,170 1619 
NOlBT 114,954 322 
KF7MD 111,342 482 

I NORC 94,400 236 
KIOlI 93,107 283 
ABOGO 66,612 244 
W9KV 27,972 148 
WOLQ 25,515 135 

CT WlVT 65,856 294 
NlEl 57,505 265 

Eng. G3XJS 170,100 405 
FL N4BP 2,607,770 1727 

W4MVZ 674,128 926 
K4KJP 77,490 270 
W4STX 14,112 96 

Fmce F8AKC 57,750 275 
G A AF4PP 137,592 378 

K4GT 30,030 195 
L4 KBOJLK 121,765 355 

KQOl 104,265 331 
n K G ~ P Q  66,822 25s 

N9MZP 27,489 187 
N9MY 3,570 51 

TN N9SE 354,960 522 

SPC 
51 
120 
137 

P a r  Time 

LTI 
LT5 

Yagj & hdfslopcr 
C4 
Yagi @ 35' 
Rotary dipole & R7 
C4 & Beyetap 

Dipolc 
Veebevn&3dvxi@55' . - 
Attic dipolc 

IC706 
NCZO, TS440 
TS570S 
K2 
OHR 500 
K2 
FTIOOOMP 
1 0 3 8  
Sicrn 
TSI4OS 
P-n 11 
Sicrn 
TS890 
Argonaut 509 
T T  580 Ddm 
TS570S 
TS450 
IC751 
K2 

MiniG5RV 
136' dipole 
3elyagi@30' 
FDIEC 12 C3S 
80 m doublet @ 50' 
Wcstcrn D m 2  2 ele 
TH7DXX @ W, 402BA @ 50' 
GAP T i m  
40 m dipole & 20 m dipole 
10 m Hastick, G5RV 
Cushcnft AR-I0 
80 m dipole @ 50' 
C3S @ 40' 
Dipoles 
Mulr band dipole @ 20' 
Hvnaickmonobandcr 
G5RV @ 50' 
Dipole @ 15' 
Tnp dipole @ 25' 
80 m loop 
R7, Half doper 
DJZUT beam @ 50' 
135' CF, 2 L yrgi, dipole 
Yagis, 200 m long wire 
TA33 jr 

TS440V 
OmniVl+ 
K2 
TS690S 
m200 
DSW40 & D m 2 0  
TS520 
K2 
Scout 
Siem 

Husdcr mobile whip 
Dipolc @ 40' 
Attic 20 m dipole 
Tuned Rvldom 
G5RV@ 35' 

KF3CV 3,213 51 
ME KOZK 578,900 827 

KBICKS 20,020 143 
KAlDDB545,776 886 
K8CV 151,011 423 
W8RU 127,596 372 
AB8DF 61,495 251 
NOUR 2,311,300 1594 
WOUFO 436,135 733 
KROI 382,200 700 
N O W  29,484 162 
AC7GM 15,428 116 
WJ9B 1,207,500 1380 
WA4DOU1,070,160 1176 
AE41C 935,046 1086 
AE4EC 108,045 315 
KE4VPN 4,935 47 
PA9RZ 1,302 31 
KNlH 134,100 298 
WIPID 3,087 49 
NZCQ 1,076,040 1281 
WZAGN 429,968 698 
K2JT 163,590 410 
W2BVH 112,378 349 
IUHPV 77,308 251 
W2JEK 73,640 263 
N2CX 22,680 162 
WZ2T 798,745 1087 
KZQO 740,145 1007 
KZZR 347,760 690 

April 01 

FTlOOO 
Triton N 
FT920 
FT840 
OHR400 & IC746 
Gntluy 21 
Alinco DX7TT 
TS950SDX & KZ 
FT840 

a, c 3  
105' dipolc @ 40' 
3elyrgi.wirc3 
Zepp & tciband 
HF5B & R7000 
15 mYagi &dipoles 
G5RV 
A3,2 el 40.80m delta, shunt fed tower 160' 
C3SS @ 40' & Inv- @ 40' 
3 el beam, horiz Imp 

:TArgasy, HB H-Loop, Gr. Wtndom,Yagi 
Grolinzwindom 
Gmund plane 
Dipoles 
Off center fed dipolc 
CF Zepp, TA33jr 
KT34A. GAP "en, dipolc, upp  
l n v m  & doublet 

KZ 
SW40+, MFJ9020, '1 
K2 
Argo 11 
QRP+ 
FT900 
TS850sat 

160,80,40,20,15,10 
40.20.15 
80,40,20,15,10 
80,40,20,15,10 
80,40,20,15,10 
40,20,15,10 
40,20,15,10 
80,40,20,15 
80,40,20 
80,40,20,15,10 
80,40,20,15,10 
160,80,40,20,15,10 

The QRP Q u  

KZ 
Argonaut 509 
OHR-500 
Siem 
TS940S, FT847 
Omni 6+ 
m 9  

'Y 

Dipolc, gnd plane, md fed hem 
Squirt & MP-1 
80140 m p  dipole @ 30', 40 m dipolc @ 50' 
40 m loop, HFZV, dipole, 3 el bum 
InvVee, CFwire, DeltaLoop 
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WZQYA 7,590 69 11 LT1 40,20 3.5 HW8 InvVee 
OH ABSFJ 35,343 187 27 LT5 20,15,10 5 Ago 11 Random wite 
OK K5AAR 337,365 595 81 LT5 80,40,20,15,10 16 HB X m  Dipolc 

N5UW 91,840 410 32 LT5 I5 8.5 OHRIOO Tribmder @ 50' & vcn 
K5DP 68,680 202 34 T I  40,20,15,10 3 HW-9 40 m horir loop 

ON VWKQN 162,110 377 43 T I  20,15,10 
OR N7OU 431,634 717 86 LT5 40,20,15,10 6 KZ W~rr barns 

WX7R 132,468 498 38 LT5 I0 1 I FT920 L..yH,Yagi 
K7EL 43,617 201 31 LT5 40,20,15,10 6 

PA W3BBO 1,072,974 1299 118 LT5 80,40,20,15,10 20 KZ Horir Loop & ven 
K3HX 134,421 519 37 LT5 40 13 TS870 Dipoles 
N31UT 103,362 321 46 LT5 40,20,15,10 11 QRP+ Foxe 12 C4 
W3TS 40,800 136 20 LT250 160,80,40 1.5 HB 118 wrvelength T on 160, invvces40 & 80 
KW3U 13,335 127 15 LT5 20 5 OHRZOm R7 
N3CZB 1,260 30 6 LT5 10 2 

Panama HPIAC 324,310 565 82 LT5 40,20,15,10 I5 TS430S TA33jr 
RI K8ZFJ 52,290 249 30 LT5 40,20" 8 1C706 G5RV 
SC WZUX 27,118 149 26 LT5 40 3 Red Hot 40 G5RV 
Scotland GM4XQJ 56,203 259 31 LT5 10 
SK VE5ZX 2,101,050 2070 145 LT5 80,40,20,15,10 22 IC736 2 el quad, doper, venid 
TX K5NZ 583,590 794 105 LT5 40,20,15,10 4.3 OHR400, FTlOOOMP KT34X.4 @ 96'. KT34A @ 61'. TH6 @ 31' 

W5TB 268,450 590 65 LT5 40,20,15,10 15 K2 G5RV & TA33 
WD51CQ 211,869 531 57 LT5 20,15,10 21.5 Omni C 500' long wire @ 50' 
K5HDX 103,040 322 32 LT I 20,15 18 HW8 Gnd plane, dipole 
K5ZTY 66,640 238 40 LT5 40,20,15,10 K2 C4S 
W5WO 35,750 143 25 LT 1 20,15 5 Home built Dipolu 
N4JIU 9,450 90 15 LT5 40 8 MFJ-9040 End fed wire 
WA3GYW 4,956 59 12 LT5 40,20,15 1.25 HW8 120' longwire 
K5QLF 2 2 1 GT5 15 0.03 KZ %P 

UT WA7LNW 1,721,517 1673 147 LT5 80,40,20,15,10 20.5 K2 2 el wite delta Imps 
NC7X 882,574 1042 121 LT5 80,40,20,15,10 14 
K07X 300,440 580 74 LT5 80,40,20,15,10 5 FT1000 Yqis 
KD7BOD 179,487 407 63 LT5 80,40,20,15,10 22 IC756 86000 & 40 m dipole 

VA WR41 334,194 654 73 LT5 80,40,20,15 9 KZ.Argo515 Gmlina Windom 
N4ROA 320,796 804 57 LT5 80,40" 16 KZ 450 ' Iwp & invL 
K4TX 95,697 441 31 LT5 40 6.11 FTIOOOMF 40 m 2 el delt. Imp 
N4 W 78,736 304 37 LT5 40,20,15,10 15 Tuna Tin & FT840 Dipolcr 
N4EUK 3,388 44 11 LT5 15,LO 2 KZ 100' long wire 

WA K7NTW 193,050 495 39 LT I 20 19 NNIG 2 el quad 
NOAX 142,044 356 57 LT5 80,4030,15,10 4 
W71JRlNKN 56,595 245 33 LT5 15,IO" 5.5 TS680V Delta loop 

WV N8BL 18,032 161 16 LT5 40 6 MFJ9040 Attic dipole 
(Check lopt WAIGWH, KZUD,WAZOCG, N3A0, KDJFG, KUGT, W4PM.S. N7RVD,WGT, 1ZZRS. ONSEX) 

ductive load. N 8 B G M y  fint QRP ARC1 con- with my "new" Tentec Omoi 6+. Wow, what a even 20 meters. New40M MOXON beam came 
test. Could o n b  operate 6 hours. Seems points rig! It was great moving ops to other bands for dawn very early AM Sunday. KROI-Missed the 
reflect ability to get and hold a calling frequency additional mults. KD3FG-I operated on and early 10 meter opening to Europe but did man- 
KZUD-Conditions good, hut not so much ac- off through the weekend. One of these years I'll age to work GM4XQJ and HPlAC Sunday af- 
tiviry. Came on in guys, the water is fine! combine this event with a camping trip to get ternoon. Also caught AL70K and AL7FS on 15 
F8AKCVery nice for my first contest QRP. I away from the RFI in the house. WZUX-Wish just before the end. K5NZ-Had great time 
will look for future contests. W5T&Excellent I had more time to play! NQ7X-Due to cam moving the goad aps to other bands! Just for the 
conditions. Thanks all! K4KJP-Battery power giver duties, could op only in short periods. Ran record, QSY 15? means would you be goad 
all the way with new Siern. Good turnout and 950 mWam and was surprised to have Europe- enough to try a QSO with me on 15m.. HI HI. 
lots of fun! WA4DOU-Lots of fun. Good con- ans and JA answering my CQ. NZCX-Had to WOUFO--Got a late start and slow at times but 
ditions an higher bands. My best QSO Party score fit contesting in around chores. Shakedown for was an andoffforagreat time. WZAGNStarted 
yet! KF7MD-Had a great time. Lots of new MP-1 proved very successful. JROBAQ-It was ra work only 4 hours but got carried awly. First 
members. (Still cadt come dose to my 1990 15 my enjoyable time just as in past QSO Parties. I time I used computer lagging drove me nuts! 
m score of3 12k). PA9RZ-When I realized  hat made a mistake that during most of contest time WR41Started this on the outside on our deck 
was going on (next to JOTA and German con- the attenuator was ON. See you all QRPen in since weather was so nice but had to move in- 
test) I decided to make a few more QSOs in a next party! G3XJS--Conditionswereparticularly doors after swarms of lady bugs kept gettinginto 
real contest (no 599 disease...)! K3HX-Great goad on 10m during (my) Saturday evening, with my face, nose, ears, etc! WAIGWH-I like to 
fun! No phone QRM this rime. Got second di- openings into the West, and mid West. My best trysvangeantennas. Opetatedentirecontestwith 
pole up and trimmed just in time. ON5EX- ARCI Contest entry yet. Thanks for the FUN. 90 ft center fed insulated wire laid out on the 
Great party on 10m. Weatest sigs seem to have N9MZP-Could only operate a limited num- lawn east-west. It was fed with 300 ohm twin 
biggest ears? >5W should not be allowed in this ber of hours. Stayed only on 40 meters and was fmm a Johnson Matchbox. WX7R-10 Meters 
kind of contest. WJlR-First time for this con- running 1 watt. NORCThanks all who dugout much better in OR this time! Not quite up to 
test. N3AO-Had a great time. N9SE-My first my <1W sig, I appreciate you efforts. The ARCI last cycle's "QRP Heaven" but it is gettin' closer. 
ARCI QSO party. I thought there wouldn't be QSO parties are one of my favorite events. Now when we ganna do this on 6 meters? 
much action, hut this contest ROCKS! Great KBZFJ-Where did all the RTTY QRM come WA7LNW-Band conditions were mixture of 
warmup for Sweepstakes. K4TX-Great to hear from on 40M? NZCQ-Great activity but my normal to below normal here in southwestern 
everyone! Stayed on 40 mm. Did not hear any antenna stuck toward Japan and no JAs worked. Utah, near Zion National Park. NC7X-The 
activity on the other bands. KSPX like a "hea- (Prelimimaq excuse for score). K7RGLocal se- ARCI SPRINGIFALL QRP contests are among 
con" here in Virginia. KZQO-First real contest vere thunderstorms caused high QRN on 40 and my famrites. Great show for some poor wndi- 
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_F enter.-- KKSNA. _.- prcpariag me end on a sh¢_r[ verdc_l smd¢ m lhe backyam, worked o_lr club -;a_mn. K7RE_--M my more Q

Dlam_c_. KOCO--Played i_st enough _ spend 5 budc_ _a_ion_ ibis ycm hope_ 13 more _e_ year, I II

and ge_ my pm bm _mmd _u[l_ KSNZ a_d Be loold_g _r them! KgAY--Wh_ _ grea_ _dea

2000RI:_./N/NGOFTHFBUL £ KOFRPplnsseveralmoreQs_adon_ G_odc_n- _os¢imu/a_eQRPacdvky! G_od_mdlti_n_and

\E4EC-_._ied calling CQ _evera[ _mes {m the dition_. KOFF.P-- _ 760 i_ 76 _ecuo_}s ]27 Q high _wareBess of tI_e _n/challe_g_ m uperat-

hour bu_ had only _wo _ms come back m my CQ sta_mns worked. K5N2 -Grea_ QRP activity! i_g QRP i_ a mak}r c_mc,_ _eemed llke _ _rea r
Ma_y Matadors _}_ a dart i_ thi_ Bulls back! combi_a_m_ K A--This wa_ a bla_ let's d_

and d_ey ¸were no_ Q stations AF4PP--Rigwas a Thanks _r all _he QSO's! K6ML_--The onP band it again _e_ vea, I called CQ _ _mbablv 15

Sierra a_ I to 2 warts, bat_e_w powe_ and either [ cotdd call CQ o_ wa_ l0 meters, and even d_en of my 16 hours on d_e a_r, it_s_ wam_g m see

an 80M dipole or 40M reverted Vee Co_di- the h_ghest rate was 38/hr in _he tir_t hmm Be wna_ m_ trollin_ would bring in. KA9NZI_
_i_ms w_re grea_ l _peciall_ on 15M. AG4{TZ_-

i_g a B_I _ the _'st dine e_'ou_'aged me to _ty Despite ra_er disappointing res_/ts | tl_b_k t_i_

Ma_ w_d not _ck up_gm so I had m s'witch and call CQ. K7L(iW (K7FD op:--I_}ts _ffim! wac_ a_ exceilem idea. and l hope i_ will be con
m a backup vert'cal a _d _ldnl hear a thing TRe K2 ¸worked _antas_ic! hank_ m all who ti_c_ ne_¢ year. Th_ bull was mad_ i_ h_m_
Managed to squee_ in ] 09 QSO's over _he week_

2000 HOLIDAY SPIRITS SPRINT

QTH Cal| S¢o_e Pt_ SPC Power: Band_ Time Rig A_enna
A] K4A(5 [ 8.5t i I _ 2_ t:_ _ Dipok
AZ AA_ d ?0.192 _H ,d) ',2 _:H: t_i

BC VK _II TAb0 1£I 20,I5.10 2.75 K2 V.'(};Z_u_

GLJ v: [£I _0,40 20./5.1{ K2 R-_. ;__ ._;,.
WaNJK w_ El" 2( _ x_h _ J_

£'I N 1t:.1 [6265 2% i )141(_ or: i11_itjllow{ t_
1"_41 2 d(),/18 ':_ I 15 lt},l b ] HT[)XX b

MVZ '*_.:, ")t ' '° _J.,_*_ l%t 4.b 1(77:_8 (sAPT{ts_{I
GA {4BAI 'i6f/l(. _ LI _ t0.2(L15.10 l/JiJlJMl' TH(d)XX i olt'

4l,/¢" 4 Is_7 [ ] <Jr2([.J _ _Jer_ ..... tuou]t-

Ill HPIA(' t].2b0 _{ 15 I15 .-c _ _ M'._: TA33ir
I:_ WI_ "_ 20 7 :)_ [" }( "1},1 9 3 lID, /UP i p_i/) D [I( Ol If'It qlt_pVI I I I/1 f

K{10I 72.792 ]glb 72. L'I _ t0.15 ][ 580 D{lra Na_4dh:mddl
II) K7 [7 ' "_ £t1 P_- GAP'[
1 {;gPO 7 o,_ I 1'_ 5. <,_ ,ts
IN K'gPX _7{ 3 J ou m to<

K*P K4AVTX :_; L15 2 s_w+,_u, _s_< _t:m m_

KI);$FG ;l/{e,R /'>_ _ if}.20.15. : 2 ikd

MN tt JR .... 483 K]; _ 2( <lu 1l¥ v_ _ .}clv_it,{mlott-

WtJt)3 "::- __ 1 -i _ . • A r . )

MO _(/AfK)IN I 11 5 ; r_ 8530 Imt_o_ di
M 1 AC7GM _0"} L/5 : l_'d 1t<_cNC20 " %tV

_}{ WII'JL _5{ 15 ..... {[ _uk' 1"¢6

Nt W2AGN _4.76 _:,s 56 LI5 180 Z'pp. gJ34
W2IIK !2,0; 15 40 20,1 x_r_t £:ll:u_c<" {_t)tif/t{Plal

?YVI 1/}.282 102 K .4 l ):,,

AAYYt) __ [£1'2 t1[
t1172(,<_ 20 _ : 3[ 5 {'_8505 D_lf/¢-yltlK V

O14 }<B_X 16,270 • OtIRI Wv {_ %

OK KSD I58. J5[ ]_fl JT_ _u m no[ix

NSI/_ag (18.2I 2 25 ;< IA5 _0.2 *"_ _":' iA3." g¢ l_utcersmr v,
¢_ LBZ'] 9).295 1% 2 115 80,40.7fi U5

PA _73']S _.7( [ 125f) _u.eltl ill HB_ ,ct _/ " _ 94Z(' ) _f

WB3A&I. 27 ,,:,, 162 1_1 I;fi ......... [-11_
\VJDP 24,950 i 5 7 9 ()H}(I 0/)A _5

NiCZB LJ 5 _.ruc ,l_ z

' 15( 535 2"$7 1.1250 ]60.g0<40.20.15 i{2 _w r__r IJl_o]_"

IN O" < 399.260 ]I 5 -J _a_

'> 24.8{}f _<, Et [ " 9>V2{] , .', _:,

t5HV¢ : _ _ "15 _W')C l)it,,.. __
_s*i kbQ4l_ 25 .... 020 ,I ",U:_ DSWS0, OHRI00D<mbleI

{_/A71 _2 _. i ll,_t } 1 l )/xJvl-J)_/c ill _

f 7.7, ._ Gbllf) (;Mi _ s_ _a_

W/ l / 1./28 273 "__ -- 2 K; 5el (,_4_
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burger, but will do it again anymy. K X 7 G I  
diddt quite make the 15 houm (got about 13 in). 
The rate meter was usually in the 30-40 zone 
during S&P, but dropped immediately to 25 
when I started calling CQ. NZTPA-Seems like 
conditions were too good. Primarily, all I could 
hear was west coast stations. I had to hunt to 
find sections near me. N4ROA-Hey! What a 
blast. Thanks to ARCI for promoting the Bull 
thingie. It made me operate much more than I 
would have, therefore, much more fun. N G W G  
I operated on 40m only far the SS. Calling C Q  
was not very productive, so resorted to traditional 
S & P mode. I was redly impressed with the 
ears of some of the A and B stations. N7IR- 
Personal best in the CW SS. Also highest per- 
centage ofQRP stations worked: 12.4%. N 9 S G  
I worked about 19hn of the contest using a trap 
dipole up 25' and K2. I S&P'd most of Saturday 
night. I tried CQing more on Sunday. WZXS- 
Had fun, but diddt work as many QRP stations 
as I would have liked. W4DU--Great conditions. 
A total of 15 QRP stations. I bad good luck call- 
ing CQ, but not as many QRPers as I thought. 
W4FMSJust completed my new Elecraft K2 
in time for CW SS. As most noted, wryslow 
run rate mmpetingwith the big guns. Tnx ARC1 
for a great contest. I'll be in it again next year. 
W4IM-Many more 'Q' contacts this year than 
last. Only bad 11 boun but called C Q  a larger 
% than before. It was great to work so many 
QRP'ets! W4QO-Great Contest. Heard and 
worked many mote Qstations this year but could 
not find K91UA in ND far WAS! Oh well, d- 
ways next year. W 6 R C G I  tried calling C Q  a 
lot, but found it was difficult to hold a frequency. 
Swetal times QRO stations moved right in on 
me. Not exactly a Bull, not exactly a Matador! 
W8W-Strong storms and a major power out- 
age from 3pm Saturday until 11 pm on Sunday 
covering the total 30 hour SS period. W9FHA- 
Where were the Qstations? Most of the Q sta- 
tions had great signals and ranked close to the 
big boys. WB3AAGWhile running the wntest 
on one computer I was working on the configu- 
ration on another and working on the EPA Cal- 
endar all at the same time. Do I get extra points 
for that? WD3P-Fun little wntest in the middle 
of SS. Should have signed up as a Bull. 
WDSCBGBack on air after 8 years. Mainly 
loakine for states. 

Mark your Calendars: 
Hoot-Owl Sprint--May 27,2001 
Milli-tt FD--June 23-24,2001 
Snmmer Homebrew Sprint--July 15, '01 

2001 Hootowl Sprint 
DateITime: May 27,2001; 8:00 pm to 12:OO 
pm Local Time. CW only. 
Exchange: Member - RST, StatelProvincel 
Country, ARC1 Number 
Non-member - RST, StatelProvincelCoun- 
try, Power Out 
QSO Points: M e m b u  = 5 points 
Non-member, Different Cont inent  = 4 
points 
Non-member, Same Continent = 2 points 
62 & a 0 1  

Multiplier: SPC (StatelProvincelCountry) 
total for all bands. The same station may he 
worked on more than one band for QSO 
points and SPC credit. 
Power Multiplier: 
O - 2 5 0 m W = X 1 5  
2 5 0 m W - l W = X l O  
1 W - 5 W = X 7  
O v e r 5 W = X l  
Suggested Frequencies: 

Si , z !d  
160 m 1810 kHz 
80 m 3560 kHz 3710 kHz 
40 m 7040 kHz 7110 kHz 
20 m 14060 kHz 
1 5 m  21060kHz 21110kHz 
10 m 28060 kHz 281 10 kHz 

Score: Points (total for all bands) XSPCs (to- 
tal for all bands) X Power Multiplier. Entry 
may be All-band, Single., High-, or Low- 
Band. Entry includes a copy of logs and sum- 
mary sheet. Include legible name, call, ad- 
dress, and ARCI number, if any. Entry must 
be received within 30 days of contest date. 
Highest power used will determine the power 
multiplier. 

Milliwatt Field Day 2001 
NOTE: You do N O T  have to run less than 1 
watt to play in this contest! Usual QRP power 
levels are just fine. However, because this is 
a piggy-hack contest on ARRL's Field Day 
you need to use their definition of SSB QRP 
which is 5 w PEP. 
DatelTime; June 23, 2001 18002 to June 
24  21002 W, SSB, DIGITAL 
Exchange: Same as for the ARRL contest. 
See May QST issue for exchange derails and 
full rules. 
QSO Points: Same as ARRL rules. Phone 
counts one  p o i n t l Q S 0 .  C W  counts 2 
pointslQS0. Digital counts 2 pointslQS0. 
Power Multiplier: See ARRL rules. Multi- 
plier based on transminer power and power 
source. 
Bonus Points: No special QRP ARCI bo- 
nus points. Just use the ARRL ones. 
Score: Same as ARRL rules. Total number 
of QSO points times the power multiplier 
plus bonus points. 
Entry Classes: 
One watt or  less - one operator 
One watt or less - two operators, one TX 
Five watts max - one operator 
Five watts max - two operators, one TX 
Club class 

In short, use the ARRL rules and scor- 
ing then send me a summary sheet. 

The Q R P  Quarterly 

Entry must be received within 30 days 
of contest date. 

2001 Snmmer Homebrew Sprint 
DatelTime: July 15, 2001; 20002 to 
24002 C W  HF only 
Exchange: Member - RST, StateIProv- 
incelCountry, ARCI Number 
Non-member - RST, State/Pmvioce/ 
Country, Power Out  
QSO Points: Member = 5 points 
Non-member, Different Continent = 4 
points 
Non-member, Same Continent = 2 points 
Mdt ip l ier :  SPC (StatelProvincelCountry) 
total for all bands. The same station may be 
worked on more than one band for QSO 
points and SPC credit. 
Power Mdtiplien 
0 - 250 mW = X 15 
2 5 O m W - l W = X l O  
1 W - 5 W = X 7  
O v e r 5 W = X l  
Bonlls Poino: For homebrew gear (per 
band) add 2,000 points for using HB 
transmitter, add 3,000 points for using HB 
receiver, or add 5,000 points for using HB 
transceiver. 
Sllgyted Freqnenciw: 

General Novice 
160 m 1810 kHz 
80 m 3560 kHz 3710 kHz 
40 m 7040 kHz 7110 kHz 
20 m 14060 kHz 
1 5 m  21060kHz 21110kHz 
10 m 28060 kHz 28110 kHz 
Score: Points (total for all bands) X SPCs (to- 
tal for all bands) X Power Multiplier + Bonus 
Points. Entry may be 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. En- 
try must he received within 30 days of con- 
test date. Highest power used will determine 
the power multiplier. 00 
-decision.;: 

- 1 
on all matters concerning the contes 

rests with the contest manager. Entries ar 
welcome via e-mail to 
or by mail to: 

Randy Fa 
809  Leith 

... ascow, I D  

A 
Score 
rfoltz/arc~iarc~sum.ntm. LnecK tne wco pag 
for 10 davs after the contest to see what 0th 

.fter the cl 
by visiting 

., . 

1 your Cla 
~nal.palous~ 

, , 

ers have said and claimed as their scores. 
wraw.qrparci.org/ 



ARC1 STAFF 

PmidendCOB 
Jim Stlfford-W4QO 

11395 West Road 
Rowell, GA 30075-2122 

(770)993-9500 
w4qo@arnur.org 

SccrcraryITmurer and 
MembcnhipSubrcription/RenM.all 

M u k  Milblun-KQOI 
117 E. Philip Sr. 

Des Moines, IA 50315-4114 
kqOi@arrI.net 

Mcmbmhip Chairman 
Dde HoU--K(EQ 

438 Brookdale Drive 
Piney Flarr,TN 37686 

Telephone 423-538-1555 
k4eq@arrl.ncr 

Awards Manager 
'Cham hmo--WI8W 

3509 Collingwood Avc. SW 
Wyoming, MI 49509 

wi8@arrl.ncr 

Contesr Manager 
h d y  Polt=-KnQ 

809 Lcirh Srreer 
Moscow, Idaho 83843 
rfola@turboncr.com 

BOARD OF DIRECTORS 

HsnL Kohl, KBDD 
2130 Harrington Road 

Anica, MI 48412-9312 
k8dd@arrI.net 

Jim Lnm-ALrn 
3445 Spinnaker Drive 

Anchorage, AK 99516-3424 
al7fs@qsl.net 

Dick -BPS 
Seaview House 
Cme Road Easr 

Folkscstonc, Kent CT18 7EG. UK 
dick@gqgqrp.com 

lect the appropriate bunon for the area of the world you reside in (per box below). 
PayPal replaces all previous methods of payments for non-US hams except that you may always 

nd your payment directly to Mark Milburn, our treasurer; however, funds must be drawn an  n US 
ank and be in USdoNarr. Make Checks out to: QRPARCI 

If mailing your application (if renewing, it helps to send in the mailing label from your QQ), 
end your application to: 

QRP ARCI-Marh MiIbm, KQOI 
117E. Pbilip St. 

Dsr Moiae~, L4 50315-41I4 

Need an Infi-tion Puk? 
end email to: Wtks@abs.net, or ... Send an SASE to: 

Danny GinpU, R3TKS 
3052 F a i r M  R o d  

Silver Spring, MD 20904 

e the Online Member Lookup feature to keep track of your membership s t a t u d e c k  
ttp:llm.qrpuci.orglloolop.hrml 

. Is your data on file now incorrect? Use online form to send info to our database manager: 

I USA-415 I Canada418 USD I Non-US-$20 USD per year I 
I New Member/Renewal Form I 
I I 

QRP ARCI# (or "New" if new member) I 
I 

1 Full N a m e  1 
I I 
i Mailing Address 

. 
I . - 

I 
1 C'V Sta te lcoun t ry  

I 
I 

I 
Post Code  (ZIP  + 4 for USA) 

I 
I I 

Prwious Callsign(s) (if any since you joined the club) I 
I I 
I (The following is optional a n d  is no t  released t o  others) I 
I Email address I 
I I 
I Comments  1 
L I I I 9 I I I I I I I I I I I I I I I D I I I D I I d  

Become a L h m o u s  Author!  
Write a R e v i e w  for the QRP Quarterly  

Have you just purchased a new gadget, rig or kit that you would like to tell the QRP world 
abour? Then wrire a review and send it ro the QRP Quarterly! Reviews are handled by our Special 
Features Editor, Larry Eut-WlHUE (see page one for address). We have no strict guidelines for 
reviews, but we do ask that you include the manufacturer's basic technical specs and any results of 
technical tests that you have performed. If you are not sure about some aspects of the device that you 
are reviewing, don't guess; ask the manufacturer for clarification. W e  reserve the right to also 
contact the manufacturer for additional details or clarification.) Please try to be as objective as 
possible: tell about the good as well as the bad features. Larry prefers to receive artides in machine- 
readable form as ASCII text filer on PC format floppy disk or as email attachments. 

If you want to send word processor files, Larry can handle MS Word 6/95/97, Wordperfect 516 
and "Rich Text File" (RTF) formats (please don't do any fancy formatting or embed graphics within 
WP files). Figures (drawings and photographs) can be supplied as "hard copy" (good qualiry, B&W 
or color prints for photographs) or as digitized images (GIF, TIFF, JPEG, PhatoCD, PCX or bitmap 
files). If you want your disk, drawings, etc., returned, please endose an SASE with sufficient 
postage. ee 
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thinp. different to all of native. their knowledge a t  energy etiicienc 

!r anc 
. 

us, but  I think conservation of energy is a I n  the long term, w e  can only hope that  beyond ham radio. Let's help our  family, 

par t  o f  its appeal. O u r  tiny radios draw 11 this crisis will foster a t rue revolution, friends, neighbors, and  colleagues do the 

100th t o  1110th that of t h e  H F  rigs used with a n  emphasis o n  alternative enery right thing. Let's also tell the  manufamu-  

by the average ham, and  w e  thii nothing sources and o n  conservation. Many people ers o f  everything from to air conditioners 

of powering o u r  entire stations from solar tried to start  this revolution i n  t h e  70's, t o  Z ip  drives that  low power consumption 

w w e r  o r  8 AA-cells. just became their most  
z 

For those of us i n  
California, this aspect of 
t h e  QRP philosophy just 
went mainstream. We're 
under  continuous threat of 
blackouts d u e  t o  a failed 
deregulation of the power 
industry, and  new power 
sources are slow in  coming. 
Part of the problem is 
California's high rate of 
population growth. But  as a 
society, we've gotten 
addicted to bright lights in  
unused rooms, multiple 
computers per  person, 

important new feature. 
T h e  U.S. Environmental 
Protection Agency even has 
a program to encourage the 
manufacture and  purchase 
of equipment that  meets 
certain efficiency standards 
(see www.energystar.org). 
As far as I can tell, there's 
n o  Energy Star category for 
amateur radio gear yet, bu t  
you can bet  I'll be  lobbying 
for one. 

A lot o f  QRP gear uses 
decades-old analog 
technology. But  next t ime 

dozens of things powered Wayne operating NPIU, top-secret IO rr'ansceit,er Saturday Nigl,t. you fire u p  your unpreten- 

by wall-warts, a n d  a stifling tious little station, pat  - 
standard of home heating. ' yourself on the back: o u r  

Fortunately there's a present and future energy 

simple short-term solution, obvious t o  any but  when t h e  oil crisis ended, t h e  incen- problems have p u t  you right back a t  t h e  

veteran milliamp-counter: t u r n  stuff off! tives a n d  enthusiasm dried up. cutting edge. 

A significant reduction i n  personal power I'm hoping that QRPers in  California, 

utilization is possible without going totally a n d  elsewhere, will n o w  start  to apply Wayne Burdick, N6KR, Elecraft @@ 

L 
' lnc ql i l .  qi~irreriy iniwres r ra i~en  ro ruhmir origi- 
nal rechnical and feature articles as a service to 
their fellow QRP enthusiasts. Although The QRP 
Quarterly cannot pay far submissions accepted for 
publication, ir will acknowledge, with thanks, au- 

thorship of all published articles. 
Due to space limitations, articles should be 

concise. Where appropriate, they should be illus- 
trated with publishable photos andlor drawings. 

Full articles should go to any of the volun- 
teer editors for review. Information for columns 
should be sent directly to the column editor. See 
the ToC far addresses. Submit technical and fea- 

ture articles with a printed copy and a copy on 
disk (if possible). ASCII text is preferred. Phoros 
and drawings should be camera-ready or .tiff for- 
mat. Other formats can be used with prior ap- 

proval. 
Technical and feature articles should be origi- 

nal and not be under considerarian by any other 
publication at the time of submission to the QRP 
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The Last Word 
Quarrerly or while rhr Qlil' Quarrcrly i i  irvirw- 
ing rhr arricle. If you contemplate rimulraneous 
submission to another publication, please explain 
rhe situation in a cover letter. 

Material for possible use in the QRP Quar- 
terly should be sent to only one of the editorial 
volunteers, not to several at the same time. The 
QRP Quarrerl~ editon and columnists will tans- 
mit the submission to others on the staff if they 
believe it better fits another category. 

Accepting adverrisemenu for publication in 
the Quarterly does not constitute endorsement of 
either the product or the advertiser. 

Material cannot be returned unless accom- 
panied by sufficient postage. 

The act of mailing a manuscripr constitutes 
the author's certification of originality of mate- 
rial. 

Opinions expressed are those of the au- 
t h o n  and d o  not necessarilv represent those of 
the O W  ARCI, it's officers, Board of Direc- 

The QRP Quarterly 

1 
tors. Staff or advertisers. 

Thc (ZRP Quarterly will occasionally con- 
sider reprinring arriclcs previously published else- 
where if the information is especially useful ro 
members of QRP ARCI. If your article has been 
published, include the name of the publication 
and the issue it appeared in. In all such cases, the 
QRP Quarterly will obtain permission to reprint 
from both the author and the original publication 
and admowledge the source of the material. 

The QRP Quarterly will occasionally print 
information first appearing on QRP-L afrer ob- 
taining the permission of the author and ascer- 
taining that the information is not scheduled to 
appear in another publication. 

Copyright of materials published in the QRP 
Quarterly remains with rhe author. Although the 
author retains the right to reuse the material, the 
QRP Quarterly requests that reprints of rhe ma- 
terial in other publications acknowledge first pub- 
lication in the QRP Quarterly. @@ 

m.qrpuci.org/ 



FDIM 2001 

Four Days In May 
May 17 - 18 - 19 - 20 at the Dayton Hamvention 

QRP Amateur Radio Club, International (QRP ARCI), proudly announces the sixth annual "Four Days In May" QRP Conference com- 
mencing Thursday, May 17,2001-the first of four festive days of 2001 Dayton I-Iamvention activities. Mark your calendar for these four 
days and register early for this not-to-be-missed QRP event of the new century Amateur Radio QRP presentations, workshops and 
demonstrations will be the focus of the full day Thursday QRP Symposium to be held at QRP ARCI headquarters-the Ramada Inn 
Dayton South. 

Here is a brief ovemiew of the four days: 

QRP Symposium: 8:00 AM til1:30 PM Contribution: $15.00 
Topics include: 

"SMT Constructionn-George Dobbs G3RJV 
"Interference to Amateur Rad10"-FA Hare \TIM 
And more-monitor the QRP-F, QRP-I and QRP ARC1 web site (h t* : / /~ .~cparc i .org / )  for details on 
other presentations. 
Author Social, 7:00PMtill11:00 PM-No Charge 

A chance to meet and talk with the QRP Symposium Speakers 

Friday Evening; Vendor Social, starting at 8:30 PM-No Charge 
Ftiday evening has been set aside for QRP Vendors. Here is a chance to eyeball the latest equipment and talk with the vendors. 

W y  Eve* QRP ARC1 Awards Banquet* - 7:OOPM to 9:00 PM - $25.00 per ticket 
Saturday evening starts with the annual QRP ARC1 Awards Banquet honoring QRPers who have made major contri 
bution to QRP &Amateur Radio. LY'e will also announce the winners of the various "bbui-it contests". Fantastic "door 
prizes", great speaker, tons of fun - be there. 
(* NXE This is a change from Friday to Saturday.) 

Later Display of the Budding and Design Contests entries and winners, PLUS the Radio Show-FREE! 
Saturday eveningprovides time for QRPers to socialize with the QRPers from around the world. Show off your projects and collections 
at the Radio Show! 

All entries to the building and design contests will be on display This year we have two general categories: 
1. Wide open category - bring your latest homebrew or lut prqect. 
2. The second contest is "in the works". Monitor the QRP-F, QRP-1 and QRP ARCI web site 

(http://wwwqrparci.org/) for details. 

Please use this form to register. Complete and send with a check made out to QRP ARCI to: 

Ken Evans 
848 Valbrook Court 
Lilbum, GA 30047 

# tickets Name 

FDIM Seminar @ $15.00 = Addr 

Awards Banquet @ $25.00 = City 

TotalEnclosed = Call 

E-mail 
(Please include e-mail address for confirmations.) 




