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NEW From Parcomm 

c IL-500 Dual Bandt 

For $395.00 you get lots of built-in features such as both CW& SSB modes, an Iambic Keyer with our patented CW 
Keyboard Interface, adjustable 1 to 15 Watts of output power and Patcomms' unique DVF (Digital Variable Filter) filtering 
system providing a 300Hz to 3lcHz 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. This is the ideal rig for QRP and Portable operation. 

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

I 

New Lower Prices on these Patcomm Radios 

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 lets you operate QRP at 5 Watts output. 

"Brick Wall" filters plus Auto Notch and a De-noiser. Other features 
include our built-in patented CW Keyboard Interface and automatic 
C W  and RlTY Decoder. Operates on CW, SSB and A M  with output 
power adjustable from 1 to 100 Watts. Here is a full featured rig which 

Web: www.patcommradio.com E-mail: patcomml @aol.co 
7 Flowerfield Suite MI00 St. James, NY 11780 
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I From the Editor's Desk I 
Mary Cherry, NA6E 

8383 Sierra Sunset Drive, Sacramento, CA 95828-5304 email: 
na6e@arrl.net I 

I want you all to know what a pleasure its been being the Editor of the 
ARCI QRP Quarterly. This will be my last issue and I hope you enjoy 
reading it as much as I enjoyed putting it to press. I won't bore every- 
one with details because we all have personal lives outside of ham m- 
dio . . . no really, we do!!! And contrary to what some think I am not 
getting out of the hobby even tho I sold my K2. I'll still be involved 
with ARCI finishing up the book by L.B., W4RNL and a few other 
projects that I've been working on. 

I Photo taken by Joe 
Everhart, N2CX 

Mary, NA6E and 
George Hermn. 
NZAPG at FDTM 2000. 

The new Editor of the QQ is Craig Behrens, NM4T. I've not had the 
pleasure of meeting Craig personally, but we've chatted on the landline 
and via email and he's going to make an outstanding Editor. Craig's 
email address is 

craigwb@hiwaay.net 
and his snail mail address is: 

Craig W. Behrens, NM4T 
520 Bmwns Ferry Road 
Madison, AL 35758 

I leave you with these photos. You'll have to ask Joe, N2CX the title of 
the photo of George, N2APB and I. Here's wishing you awesome pm- 
pogation and good DX. See you on the bands. 

72.. . de Mary, NA6E 

TECHNICAL CORRESPONDENCE the MOSFET was not the cause of the poorer than expected receiver 
sensitivity - removing it resulted in a change of less than 0.5dB in the 
measured MDS. So, I set about looking for another cause and found it - I I 

Modified ISM MFJ Cub 
As you are aware, my modified 15M MFJ Cub transceiver was 

used by Russ Carpenter, AA7QU. for his technical review which ap- 
peared on page 56 of the July 2000 QRP Quarterly. (My Cub mods 
also appeared in the July 2000 issue. page 42.) Russ reviewed my mods 
and was careful not to report any measurement results that might be 
influenced by them. After the review was published, I received email 
fmm the Cub's designer, Rick Littlefield, KIBQT, stating that the 
minimum detectable signal (MDS) of -127dBm reported by Russ was 
high by several dB compared to his data. Rick felt that the 2N7000 
MOSFET that I had added to my Cub to allow the sidetone level to be 
adjusted might be influencing the noise figure andlor overall gain of 
the receiver - something which neither Russ nor I had thought about. 
Regrettably, I had neglected to make before and after MDS measure- 
ments on my Cub during the modification process. 1 borrowed an IRF- 
1500 service monitor and used its calibrated signal generator along 
with my HP 403B AF voltmeter to make MDS measurements on my 
Cub with and without the 2N70W. These measurements indicated that 

- 
a wiring error! 

Mv "kevine mod" included the addition of a lOuF tantalum ca- I . . -  
pacitor fmm the base of Q9 to gmund - and I had installed it with le. 
versed p o k t y !  That error resulted in insufficient voltage to turn on the 
diode T R  switch during receive, resulting in several dB of input signa' 
attenuation. I installed the capacitor correctly and remeasured the 
MDS: the value is now -132dBm - a 5dB improvement! Boy, am I em- 
barrassed! It's one thing to make a wiring error when putting a kit to. 
gether, but quite another to make a wiring error in one's own modifica- 
tion! 

In the meantime, Russ obtained another (unmodified) 15M Cub 
and confirmed an MDS of -132dBm. He has redone measurements tha 
are influenced by receiver noise andlor sensitivity and posted a revisec 
review on the web at http:Nwww.natworld.com/arsIpagesi 
back~issuel08W~textlcub~supp.html. 

Rick has come up with an alternate QSK mod that does not re- 
quire an adjustment in the sidetone level. His mod can be found in this 
issue. 

I A ~  FA* WlHlIF 
- ~ - ~- 

by solar power. The equipment was an OHR HP 40 meter tranceiver running 1 wan and a MFJ 9420 20 meter hanceiver 
running I .5 watts. Antennas were dipoles ,one for 40 and one for 20. Field day took place at the Terry Fox Lookout on 
HWY 11117 just outside of the city of Thunder Bay. 72/73 de Fred, VE3FAL 
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Jim Stafford, W4QO 
Club President 
email: w4qo@ml.net 

The thnll 1s back' 2k in 2k  - As I'm sure 
you have followed here, we are trvlng to . - 

get the club to 2000 paid subscriptions by year's end. We had 
fantastic signup/renewal results at Dayton and folks have e- 
sponded to our plea to continue their subscriptions (remember 
once you are a member, you are always a member but you do 
have to resubscribe when your subscription runs out) and our 
numbers have grown to almost 1700 in the past few months. 
But as you can see, we still need quite a few to reach our goal. 
So here are my suggestions: I) find a friend who is not a mem- 
her or who has not subscribed since 1998 and give himiher a 
pleasant Christmas present, 2) download the signup sheet from 
the web site, make some copies and pass them out at your next 
QRP club meeting, and 3) just call a ham and say "want to bring 
back the thrill in ham radio?", when they say "yes", tell them 
about QRP and take them through the steps to join. Not sure 
who is a member or if your sub has expired? Why not check our 
new online database? Go to the website and click on Member 
Lookup from the nenu on the front page. To see what you 
might win when you "sponsor" someone into the club, go to the 
JOIN page and click on the "2k in 2k" link. Let's get some of 
those old members back into the "active" status. 

Web  Site - There have been quite a few changes to the web site 
during the past few months. I think one of the nicest features we 
offer is the QRP Forum. I especially 6ke the Search Feature 
where you can find any old message in a second. We had at one 
time suggested that all technical topics be  confined to the QRP-L 
list but with the ability to post pictures and schematics on the 
Forum, it seems there is a place for plenty of tech stuff on the 
Forum. Try it out if you haven't alreadv. And don't forget. vou - ,  
can "subsc;ibe" and get all the poss to the forum via email. Just 
go to: http://qrpf.listbot.com and sign up. 

PSK3l  Contest - QRP ARC1 again broke new ground by spon- 
soring a PSK31 contest on September 10. It was a sprint and 
this is being written before the contest so don't know how it 
came out. But if you haven't tried this mode, you should. Mark 
Milburn tells me it is great. And of course, Dave Benson of 
Small Wonder Labs has left us with no excuses with his offering 
of the PSK20 transceiver kit. Stay tuned for more on PSK31 in 
the future. 

QQ Staff Changes -When Mary, NA6E, came on as editor, she 
told me that she would do this for at least a year. Well, based on 
her wishes to step down, I had to go on a search for a new editor. 
I am very pleased to announce that Craig Behrens, NM4T, of the 
Huntsville, AL area is our new QQ editor. Craig is a very enthu- 
siastic QRPer and Dxer. He may be reached via 
craigwb@hiwaay.net He has edited an outstanding DX newslet- 
ter for some time and has all the techie tools to for job. Plus he 
wants to do it!!! We really appreciate what Mary accomplished 

during her "reign" as editor and wish her well in all her future 
activities. Oh, she is still actively involved in several club pm- 
jects. You can get involved too. Check out the QRP Action 
Team on the web site. There are always a number of "chores" 
that need to be done. Sign up for the Action Team and see 
where you can fit in 

New Book & More - The club is proud to announce (just in 
time for Christmas) a new book by L. B. Cebik, W4RNL. LB 
is a regular (leadoff) speaker at the club's FDIM conference 
each year at Dayton. Now you can get a compendium of all his 
antenna articles from the first 5 FDIM conferences plus an all 
new, never before published article by ordering his new book, 
see details elsewhere in this issue. In addition, copies of the 
FDIM Proceedings 2000 are now available. Both are $13 post- 
paid from the QRP Toy Store. 

ARRL Winner is a QRPer - I noted with interest from a recent 
ARRL letter that 20-year-old Brian Mileshosky, NSZGT,of Al- 
buquerque, New Mexico, is the winner of the 1999 Hiram Percy 
Maxim Award. I met Brian a couple year's ago at the Huntsville 
Hamfest and he impressed me as a very excited young ham. He 
was really into QRP and it seems he's into just about everything 
in ham radio. The Hiram Percy Maxim Award goes each year to 
a radio amateur under the age of 21 whose Amateur Radio ac- 
complishments and contributions are of the most exemplary na- 
ture. Congratulations Brian. 

Mark  Milbnrn - I want to take a moment to thank publicly our 
SecretaryITreasurer. Mark has now completed a little over a 
year in this post and is doing a simply outstanding job. Mark 
has continued to absorb more and more "work" within the club 
and is now keeping the membership database as well as all the 
other chores. He also recently picked up mailing out the mem- 
ber certificates. The way he put it, "It is logical that since I get 
the applications and renewals, I should simply update the data- 
base and mail out the certificateslmember numbers." This is a 
big time job, believe me and so here is a "hats off '  to Mark. 
Thank you very much. 

Personal Activities - I hope by now I'm back from Celticon 
2000 in Dublin and a tour of Ireland and England with Marilyn, 
K4ZOL, my wife. If not, then I've been captured, detained, run 
over, or just plain decided to "run away" and hide in the Irish 
barrens. I feel sure I'm back and that we had a great time. I'll 
give you a bigger report next time. I'm also active in my local 
club - NoGaQRP. We have a ball each first Saturday of the 
month at Radioshack.com at 10 AM. In Atlanta. We only have 
the room for three hours and that doesn't seem to be long 
enough for our meetings. The room also only holds 25 people. 
We might have to look for another facility soon - perhaps the 
GA Dome! I continue to hear of "clubs" like this springing up 
in all comers of the earth. Recently, Sr. Araujo, PP2KJA, con- 
tacted me to get a list of members in South America so  be could 
see about forming a club there. That's what makes this all so 
much fun and really why - 

The Thrill is Back! 
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hnical tidbits for the Q u a -  
Mike Czuhajewsk 7945 Cit ive, Sem wa81 

into work whcre I could use a drill-press during lunch or after hours. 
IN  THIS  EDITION OF THE IDEA EXCHANGE But recently NJQRP decided to get into the case kit arena and bought 

a shiny new drill press for me to use. Kinda on the Tom Sawyer 1 
Joe's Quickie No. 35, Drilling P C  Board Enclosure Panels, NZCX Huck Finn principle. 
Epson Programmable Oscillators Too Noisy? WASMCQ 
Adapting the Sierra RIT to the MFJ Cnh, IKZBCP I won't tell you which drill press to use, hut you will find a 
Simple RIT for the MFJ Cuh, WlHUE variety of choices in the Harbor Freight catalog. You can either call 
RIT for the K9AYIA&A Engineering Transceiver, WBSUOJ them at 1-800-423-2567 to request a catalog by mail or check them 
"Microvolting" the Poor Man's Way, W9SCH out on the internet. Their URL is www.harhorfreight.com and from 
Using the GSRV on 160 Meters, WZWW that page you can click on "search" then enter the type of item you 
Thoughts on Step Attenuator Repair, WASMCQ want to see. A photo of a typical drill press is shown in figure 1. "-. 
QRP Online can find several under $100 though shipping will add to this. Or 

other hand if you find a spe-1 

"" 
I the 

I I cia1 sale, the shipping may be 
included! [WAXMCQ note- 

JOE'S OUlCKIE No. 35. DRILLING PC BOARD ENCLOSURE you could also check a local 

PANF,LS Sears store which has a tool 
section: thev have a few differ- 

Joe Everhart, NZCX of Brooklawn, NJ is an endless source 
of ideas. Foolish one that I am, I was slightly concerned that his star?- 
ing a QRP Quarterly column of his own would slow or stop theflow of 
Joe's Quickies. But instead. for a few issues now we've had both a 
column and a Joe's Quickie! Here's the latest installment in the end- 
less series. (As usual, Joe provided his own graphics.) 

The relatively recent interest in Manhattan style construction 
has added the use of printed circuit board material to the bag-o-tricks 
of many home brewers. I've tried to aid and abet this fervor 
"pushing" use of homebuilt pc board cases with an article in the now- 
defunct 72 newsletter and more recently, in a Quickie in the April 
20M) IX column. Not only that, but NlQRP has recently begun offer- 

. , 

enr sizes of drill presses.] 

I also use a locking 
 clam^ to hold stock to he 
drilled or drilling fixtures s- ~i~~~~ & h k i n g  clamp. 
curely on the drill press bed. 
Figure 2 shows the clamp 
from - you guessed it- Harbor Freight. 

You will also need some good drill bits. Good quality bits 
are important to doing a good job. Common steel bits are fine for 
wood, aluminum and plastic but you'll need something better for PC 
board stock. A later section will discuss what types to use. 

ing do-it-yourself pc board cases for t h e ~ o r ~ a l  SMK-1 ~ ~ B L T  kits 
as well as the NJQRP SOP Receiver (see www.njqrp.org for more A very important thing to consider is just where do you want 

info). your holes? A formal layout is invaluable in getting this right. Now 
this isn't too tough 61 the cabinet holes that will be used to mount 

In the course of my case 
building I've re-discovered a cou- 
ple of wrinkles in drilling glass- 
epoxy material. Now I'm no a- 
pert in materials nor am I a master 
machinist. However I'd like to 
pass along a few practical ideas. 
Any further info from readers who 
may he expens would be appreci- 
ated as feedback. The info will be 
directed toward making good 

I clean holes in glass-epoxy board 
used as equipment cabinet panels. 

I Before You Drill 

I For years I've used a 
good old electric hand drill at 

your internal circuit hoard or components, but the front and rear pan- 
els need to be done right so that the finished product will he present- 
able. Use either your manual drafting skills or a computer. A CAD 
program is ideal, but even the common Paintbrush or Powerpoint can 
be put to good use. Accurate hole placement will assure that every- 
thing will fit and hying out various orientations and spacing before 
any e m . . .  metalwork will save time and wasted material. From these 
drawings you want to extract a template that can be used to transfer 
your dimensions to the piece being drilled. Of course the same dk 
mensions can be reused on other templates to make front panel mark- 
ing labels or transparencies so that everything will "line up." 

Figure 3 is a sample drilling template for the front panel of 
the SOP receiver (not to scale). Note that hole locations are indicated 

I i 

home, though a Christmas gift 
Black and Decker cordless took - 
over those duties back in the mid- Figure 3 S a m p l e  drilling template. Make with any drawing pro- 
90's. When I had something really gram and print out actual size. 
critical to do, I'd lug the project 
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by "crosses" to locate the hole centers exactly. Naturally it is printed 
out as a 1: 1 repduction. 

For "one-off' work simply cut out the template precisely and 
attach it temporarily to the piece to be drilled. You didcut that piece 
exactly to size didn't you? The temporary attachment can be done by 
using either rubber cement or @ansparent tape so that the template 
won't move during drilling. Using the template, small "pilot" holes 
are drilled where you want the final holes. I use 1116-in. holes as 
guides. Once this is done you can remove the template and drill to the 
final size. Precision is needed only for drilling the pilot holes. Unless 
you are very sloppy, they will then center the drill for the final job. 

If you are extremely good you can attach the hard template to 
the material you are drilling but I find this clumsy. I use the template 
to set up a drill guide on the bed of the drill press. The first part of this 
process is to align a long flat guide made of a strip of metal or pc board 
material on the drill press bed. It is lined up so that the stock to be 
drilled can be slid along it with the drill bit along the centerline of the 
holes (assuming that the final holes will he along a single line). Figure 
4 shows a fuzzy picture of the template on the bed and a drill guide 
clamped in place. 

Once the drill guide is in place, I slide the template along it 
and place marks on the guide for hole location. 1 make a mark with an 
indelible pen where the end of the panel needs to be for each hole. 
You can get an idea of this by viewing Figure 5. For clarity of presm- 
tation the locking clamp was removed for this photo. The whole idea 
when making lots of panels is to do things quickly and "good enough" 
as opposed to perfect. Absolute precision is not needed so I don't use 
pilot holes. I do drill twice but exactly whywill be discussed shortly. 

However, if you are doing a number of panels as I did for the 
NIQRP projects, you need to make up a permanent template. This is 
onlv one sten bevond the drill rmide. Simolv cut a samnle oanel. afflx 

lllegitimi Non Carborundum 

Now let's get back to drill bits. The common steel bits we 
find in hardware stores are fine for common materials such as wood, 
plastic, aluminum or thin steel. However the glass-epoxy composite 
used for pc board stock is very abrasive. It will dull ordinary drill hits 
very quickly. There is an optimum bit rotational speed for each mate- 
rial and you can look it up for the common stuff I mentioned above. 
But I don't know which is best for PC board stock. The rule of thumb, 
however, is that smaller bits need higher speeds and lower speeds are 
used for large holes. I use the very fastest speed available on the drill 
press for the 1116 and ]/&inch holes and proportionately slower speeds 
for larger holes. 

I F i ~ u r e  &The template urt the bed and a drill guide clamped in 
place. 

the paper template and drill out guide holes. Actually you can use 
sheet aluminum for the guide if you want a more permanent fixture, 
but I usually use pc material since it is so easy to work with. 

I Figure 5-Alignment m a r k s  o n  the  drill  guide I 
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For smaller-sized holes, up to about 118 inch, I have found 
that cobalt mated bits hold up much longer. (Carbide-tipped bits 
would last longer, but they tend to be much too expensive!) However, 
even so, after a hundred or so holes they tend to dull as well. Unfonu- 
nately they cost about $2 each so when they do dull, I live with the 
inevitable sloppiness of the holes. What happens when they dull is that 
they simply push through the material and leave a "crater" of copper 
around the exit hole. This needs to be removed by using a sharp knife 
run around the hole. 

For larger holes even cobalt @eated drill bits get pricey. I 
have found that step hits with the brand name of Unibit TM work pretty 
well. The one Yve used covers 118 to M inch in 1132 bit steps. They 

d 

igure 6-The "Unibit" stepped drill  bit. 



Figore 7-Cratering Ib t~r r s )  that result when the drill starts get- 
ting dull. I 
somewhat less from Harbor Freight. If you think that's expensive, 
price a couple of cobalt drills in comparable sizes. Figure 6 is a photo 
of the stepped drill bit. 

As with the smaller drill, the step drill dulls pretty quickly 
with use. The first 50 or so holes were great but things got progres- 
sively tougher after that. The cratering got rather severe after about 
100 holes. But I eventually developed a strategy to minimize the prob- 
lem. I found that if I drilled a hole two steps smaller than the final one 
then flipped the material over to drill out the final size I would end up 
with only a relatively small crater on both sides. It's not a perfect 
situation, hut it's livable. Figure 7 shows, from right to left, holes 
drilled on one side only, the twice-drilled piece and one with the holes 
knifed clean. The photo resolution isn't super so the difference may 
not be as apparent as it is in person! 

Safety First 

I have to add a few words about safety when drilling. 
Whether you use a rechargeable drill or a large drill press the drill is a 
powerful machine. Even a moment's sloppiness or inattention can re- 
sult in serious injury. Keep a clean workspace and work in an open 
area when using power tools. Wear appropriate clothing, too. You 
need clothing to keep the filings, dust, etc. off sensitive body parts. 
Don't wear ties or loose clothing that can be caught in the drill. And if 
you have long hair (man or woman) please keep your hair away from 
rotating machinery. I one saw an attractive young lady lose half her 
head of shoulder-length hair in a low-speed lathe. Fortunately a plastic 
guard kept her head out of the machine. As it was, it took years to re- 
gain the little hair she was able to regrow. And don't forget goggles. 
Metal filings and glass-epoxy dust spray everywhere when you are 
drilling. Please protect your eyes. And if you are sensitive to the dust 
produced it would be a good idea to wear a protective mask over your 
nose. The price of safety is extremely low so taking chances is not at 
all cost effective! 

EPSON PROGRAMMABLE OSCILLATORS T O O  NOISY? 

A few issues hack I reported on an interesting new device 
that has been available from DigiKey for a while. It's made by Epson, 
and is one of those familiar computer oscillators in a small can. The 
twist with this one is that you order the frequency you want, DigiKey 
pops it into a programming unit and punches in your numbers, and that 
sets it. It uses phase locked loop technology, and is one-time program- 
mable. (Sorry, it can't be changed once it's programmed, but they are 
in the same price range as other oscillator cans and very reasonable.) 

There was a bit of discussion about them on QRP-L (the 
Internet QRP mail reflector) a few months ago, and someone indicated 
that they have too much phase noise to be seriously considered for use 
in a transmitting device. Although I haven't ordered and used any q- 
self, I would imagine that they might still be suitable for noncritical 
receiver projects. 

One possible application for them, which might make a good 
club project for someone (hint, hint) would be to put one or more to- 
gether in a box as a marker generator to be used with some of the sim- 
pler QRP rigs. It could he very handy to have a couple of markers 
within a single band to serve as reference points to verify the dial cali- 
bration, such as 7025 and 7050 KHz. Another possibility would be to 
have several on different bands, such as 7040, 101 10, 14060, etc, x- 
lected by a switch. While a single signal on a band wouldn't be as use- 
ful as a pair, it still gives you a good reference point for one spot on 
your dial. They would be turned off when not in use, toprevent them 
from masking desired signals. (Some DC blocking and attenuation of 
the outputs would be necessary, but are trivial matters.) 

ADAPTING THE SIERRA RIT T O  THE MFJ CUB 

L a r y  East, WIHUE, asked the author for permission to use 
this and passed it along to me. This RIT modification to the popular 
new MFJ Cub originaNy appeared on the MFJ Cub mail reflector. (If 
interested in signing up for the reflector, you can go to the QRP ARC1 
web page, www.qrparci.org, and follow the links for the Cub.) The 
mod comes from Guido Tedeschi, IKZBCP, ik2bcp@harnlan.org. 

Figure 8 is my adaptation to the 20M CUB of the RIT circuit 
used in the NorCal Sierra (page 17.90 of 1998 ARRL Handbook). This 
RIT is working fine on my 20m CUB; the only issue is the short range 
of tuning on upper frequencies and the large range on lower frequen- 
cies (like the CUB tune control). I don't use a switch for RIT ONIOFF 
because I need the remaining front panel space for the push button of a 
K8 keyer that I want to build into my CUB. I must only remember to 
check if the RIT dial is in the center position to have it "excluded. 

SIMPLE RlT FOR THE MF.1 CUB 

Lany East, WlHUE of Idaho Falls. ID, passed along his 
own RIT mod for the Cu& 

[WABMCQ nore4nddon 't breathe thatfiberglass dust, either! I'm 
wf an MD, but I think it's sqfe to s q  a lot of that in your lunps would be very Figure 9 shows the simple RIT circuit that I recently added to 

bod over time. AISO, be sure to rho1 dust up when done, and )our my 15M Cub. The circuit is certainly not original. but I don't =call 
hands and clothes as well. Think "itck;ng powder. " I  where I first saw it. A IN4004 is used as a "tuning diode" -- reverse 

voltage applied to it via the 2K pot varies it's capacitance. ( D o a  use 
As I mentioned earlier, I'm no expen. If anyone reading this a 1N4001.2 or 3 -- they won't have sufficient capacitance range.) The 

does have experience and advice on anything I've discussed I'd like to IN4004 is coupled to the oscillator via a small capacitor. I used a mini 
hear from them. -DE N2CX trimmer (Digi-Key part number SG1022-ND) to allow the RIT range to 
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R I T  FOR THE CUB BY NORCAL AND IK2BCP 

+8V 

POT1 1M 
POT 5 K  

- 

I +8V FROM R 2  CR9 S I D E )  * GND FROM SHIELD OF L1 
X +TX FROM THE COLL OF Q8 CPRD NERR R 1 9 )  
+ SOLDER RESG CVRR) WITH A SHORT TERMINAL 

TO R 6  CC7 S I D E )  

SET THE POT1 I N  M I D  P O S I T I O N  AND SET THE 
MULTITURN T R I 1  FOR A VFO TX FREQUENCY 
EQURL TO VFO RX FREQUENCY 

Figure 8-NorCal Sierra RIT adapted to the MFJ Cub. 
(Drawing provided by IKZBCP.) 

be set (a total range of 3-4 kHz is about right). However, a small fixed 
NPO capacitor can also he used: 10 pF will probably be required for 
the 20M version, and 4.7 - 6.8 pF should work for other versions. 

The 2N7000 is used as a switch to set the voltage on the 
IN4004 to "mid range" during transmit, thus disabling the RIT. The 
original circuit used an NPN transistor switch, but the small collector- 
emitter voltage present when the transistor was conducting resulted in 
the RIT having a slight effect on transmit frequency. The very low on- 
resistance (less than 10 Ohms) of the 2N7000 MOSFET completely 
eliminates that problem (a BS170 MOSFET can also be used). 

Note that there is no RIT onloff switch shown; if you wish to 
add one, use a SPDT type to switch the MOSFET gate resistor between 

I +8V I 

3-10pF 

1171 U2 
A I Pin 6 

li IN4004 

m 

+T 

Figure 9-Another RIT for the MFJ Cub. (WIHUE drawing.) 
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+L2V (disabled) and +T (enabled). I used a center-detent pot for the 
RIT control and did not find a switch necessary. 

The RIT control resistance can be anything between 1K and 
10K: the resistors connecting it to +8V and ground should be appmxi- 
mately the same value as the pot and matched to each other to within a 
few percent. 

The components to the right of the doned line should be 
mounted on the PC hoard using very short leads. I soldered one end of 
the trimmer cap to the solder pad of C6 that connects to U2 pin 6 and 
bent the other tab upward. The IN4004 and I00K resistor are soldered 
to the upwardpointing tab, and the anode of the diode is soldered to a 
ground feed-through to the rear of U2. The aher components are 
mounted on a small piece of "perf board" attached to the RIT control. 

The "+T" control voltage can be obtained at the junction of 
R21, R23 and C43; simply solder a wire to one of the component's sol- 
der pads. 

I mounted the RIT control in the u p p r  left-hand comer of 
the front panel. TIC MFJ loco in that oositi~~n can be easilv removed. if - 
desired, using denatured alcohol. 

During initial testing, you may wish to ground the 10K resis- 
tor from the MOSFET gate rather than connecting it to +T. This will 
result in the RIT being enabled during transmit so that you can check 
the RIT range by measuring the transmit frequency. The RIT range will 
not be symmetrical; there will be about 20% more VFO offset on the 
low-frequency side than on the high side. Note that after the RIT cir- 
cuit is installed, you will need to readjust L3 for the proper transmit/ 
receive frequency range. 

Good luck and enjoy! 

RIT FOR THE K9AY/A&A ENGINEERING TRANSCErVER 

A while hack I was asked about a possible RIT modification 
for the K9AY (Gary Breed) transceiver that appeared as a two-part 
article in the December 1990 and January 1991 issues of QST. It was 
later sold as a kit by A&A Engineering, as well as 624 Kits (now out of 
business). I finally got a lead on a modification by asking on QRP-L, 
and here's what I came up with. 

At the end of the first part of the article, K9AY suggested a 
method of adding RIT using a few parts and another relay connected 
across the existing T R  relay, but no details were provided. Bob 
Engelman, WBSUOJ of Grafton OH, told me that he had actually 
built up an RIT for his rig using the idea in the article as a guide. I 
redrew the schematic he sent me, and it appears in Figure 10. 

I noticed that the values of the added resistors in his sche- 
matic were inconsistent with those in the article, being much higher. 
He replied, 

"The values that I gave you are the same as those in my rig 
put out by 624 Kits, and identical in the A & A rig. I contacted Gary 
Breed about a year ago on a drift problem that I had with mine. He 
told me that he had worked with A & A on upgrading his design for 
mass production. I believe that Gary and A & A  changed the values of 
R1 and R2 and the tuning pot to give a better fine tune. I'm able to get 
a 7 KHz spread with the fine tune pot, and the same with the RIT en- 
gaged. I'm sure though, if desired, that one could use the "other" val- 
ues that you mentioned, directly from the article, and apply them to the 
RIT circuit. 

too 7 



Tuning voltage to pin 
2 3  of MC3362 I C  

16 V source 

Rlina Rrnsin 

Original tuning circuit 

Tuning voltage to pin 
2 3  01 MC3362 1C 

+6 V source 

Rfine Rmain 

Sl--DPDT. 

Connect to coil of RIT onloft 

existing TiR relay: Shown "on" 

t 1 2 V  in transmit RITtuning pot 
500 ohms 

RIT modification 

figure 10-RIT for the K9AY transceiver produced by 
both A&A Engineering and 624 Kits. RZ and Rfine are for 
fine VFO tuning ("bandspread"). With the RIT mod in- 
stalled, they still control the frequency in transmit. In re- 
ceive, a new pot and resistor of the same value as Rfine and 
R1 control the frequency. These values are for the kit ver- 
sions of the rigs. If the unit was built directly from the arti- 
cle, the values of those parts will be lower. 

laboratory equipment is available. Sure, this is a hit "primitive," but let 
us not forget that we are QRPers, still "amateurs," and not all of us are 
professional engineers. 

A while ago I built a small HF receiver and wanted to gain - - 
an idea of its weak signal sensitivity. But I am not so fortunate as to 
own one of those beautiful. exoensive Standard Simal Generators usu- . . u 

ally recommended for such a job. (Alas, such elegance is not within the 
pocketbook reach of an old, worn out, retired schoolteacher like me.) 

Those inexpensive, inadequate devices called "signal genera- 
tors" (note the quotes) formerly sold to r a d i o m  servicemen are hardly 
useful for such a job. Their frequency calibration, by amateur stan- 
dards, is usually poor and the anenuator provided to reduce the gener- 
ated signal strength to the receiver being tested-and supposedly cali- 
hrated-is usually a silly joke. When one of these just sits near a sensi- 
tive HF receiver, without even being connected to it, it will often pm- 
duce an S9 signal merely from the radiation through the poorly 
shielded generator's cabinet, or from it's power cord. You cannot 
make proper sensitivity measurements with one of those. 

So, what to do? A rummage through the ancient history of 
our science reveals an interesting description of the method long ago 
used by Signore Marconi to check the sensitivity of those metal-filing 
coherers then used in his wireless receivers. And this lesearch, if you 
please, stimulated the essence of a possible method for checking a 
modem receiver's sensitivity. 

How did Marconi make such a coherer check? He set up an 
ordinary door buzzer, with it's batteries, upon a table and brought his 
connected coherer to be tested near the sparking buzzer. 

How sensitive was the coherer under test? When the buzzer 
was set up and buzzing, the sparks at it's contacts radiated a small hut 
useful test signal. An ordinary coherer useful for communication at ten 
or twelve mile range, from the spark coils used at the time, should le- 
spond when the coherer under test was within a few feet of the huzzer. 
A really good coherer "clicked" at five feet, one proposed for use at 
forty or fifty mile range would respond at 12 feet from the huzzer, and 

"I have not seen the RIT circuit in print anywhere. I did the 
design from the suggestion in Gary's 1990 article on the rig. Simple. 
hut it works." 

"MlCROVOLTING" THE POOR MAN'S WAY 

Or, "A simple but effective means of testing relative receiver 
sensitivity. " C. F. Rockey, W9SCH of Albany, WI, sent me this idea 
recently. Something a lot of us are guilty of is developing a belief that 
we simply must have the latest and greatest sojhvare, radio, test equip- 
ment, etc to be effective, and that the older, simpler versions are some- 
how suspect or below us. But there's nothing wrong with taking a s i t -  
pler approach to things, which can be equally effective ar doing what 
we need. Sure, it's nice if you have a sophisticated signal generator 
with which to check receiver sensitivity, and those low microvolt num- 
bers can be good for bragging rights, but do we always need to know 
precisely how low the minimum discernible signal (MDS) level is? 

Sometimes it's enough to simply know that one receiver is 
more sensitive than another, or to be able to tell whether some tuning 
or repair action we did made it better or worse. We could spend a few 
hundred dollars for a ni&, neat surplus signal generator or scrounge 
up a few parts for a simple device from the junk box and have a no-cost 
solution. 

Here is a little experiment which I have done to get an idea 
of the practical sensitivity of an amateur receiver when no precision 
8 Oct 

a real goodie. 'tis said, would speak up at fifty feet. (The buzzer sig- 
nals meanwhile having possibly passed "even through closed doors and 
walls....") 

Now there's an idea, something told me. Why not try some- 
thing like that to check a radio receiver's sensitivity today? See how far 
the receiver may he from the source and yet he activated? But alas, we 
no longer use spark coils and coherer today. We use CW (continuous 
wave) transmission. Changes must be made. But let's go on... 

[WABMCQ note-what we usually refer to as " C W  is a'- 
&ally on/off keyed continuous wave communications, using the Morse 
code. "True" CW is just that, a continuous, steady, signal that is not 
keyed or modulated.] 

Modem receivers, designed for CW use, respond very poorly 
to the rough, damped waves sent out by the sparks of a huzzer. But 
using an analogous method today, we set up the receiver with a small 
test antenna attached to it and see how far away it will mntinue to pick 
up the waves from a little unkeyed CW transistor oscillator, rather than 
a noisy huzzer. 

Even with such a short wire connected to its antenna termi- 
nal, shouldn't a good receiver respond to the weak waves that a small 
oscillator sent out from a considerable distance? If so, then the distance 
awav that the little oscillator can be to vet oroduce a definite received . . 
signal should then practically indicate the receiver's relative usable 
sensitivity, shouldn't it? 

00 The QRP QUARrnRLY 



IOK  
M P F l 0 2  Orequ iv .  

F O ~  1 4  a n d  21 MHZ bands: 
I 0 0  pF 

5 turns on 1  1 /4" form 

0 . 0 1  uF rG 3 turns,  same form 

Figure 11-W9SCH '$Buzz Box" for relative receiver sensitivity test- 
ing. Coil form can be any convenient nonconducting material, but 
using a toroi tbwhich is self+hielding-might significantly reduce 
the amount of signal that the device would radiate. Wire size not 
given and not critical; try #22 to #28. No spacing between turns or  
between the two coils was specified; try winding hoth coils close 
spaced. Experiment a hit with spacing between the two coils if neces- 
sary, for best results. Do not shield the coils. A reduction drive on 
the variable capacitor will make tuning less critical, o r  place a 
smaller variable capacitor across it to act as  a fine tuning control. 
Different coil and capacitor combinations will allow operation on 
other hands. 

To try this out, I built a little self-excited oscillator using a 
Radio Sack FET, run by a nine-volt transistor battery, shown in Figure 
11. This "buzz box," as I call it, is built inside a wooden box once used 
for filing kitchen recipes, although any o tk r  small enclosure would do 
as well. But do NOT shield the coil! 

To make a test, I hang a long piece of 
wire vertically down from the receiver antenna terminal, set the "tuzz 
box" going, and observe how far I can separate it from the receiver and 
yet continue to receive a perceptible signal therefrom. (See Figure 12.) 
This turns out to be a convenient distance that can be readily measured 

meters, responds minimally to my "buzz box" when about 45 feet 
away. A simpler receiver responds when the box is 37 feet away. Thus 
this minimum signal distance gives us a practical measure of our e- 
ceivers relative working sensitivity. (Figure 13.) 

Now when I described this technique to my acquaintances, 
the guffaws that followed were boisterous! "What the heck ya doin'?' 
"Who ya think ya are, Marconi?" "Man, what precision!" "You can 
probably guess your receivers sensitivity better than that!" "Have you 
got no stupider way to waste your time?Wnd even more scurrilous 
remarks followed. And of course the well equipped QRP savants will 
ignore this whole story: it is not written for them, but rather for other 

Distance 2 

Distance 1 

0 F 
Buzz 

E l  El 
~i~~~~ 1j--usage ofthe B~~~ technique. ~~~i~~~ 1 is moved 
away from the oscillator the siwal is s t  some barely discem- 

level. ~~~~i~~~ 2, using the same length of antenna wire, is 
moved away until the signal is a t  the same minimum point. Which- 
ever receiver is farther away is more sensitive than the other. Boxes 
1 and 2 could also represent a single receiver before and after repair 
or tuning up. l f i t  can he moved farther away after the repair, etc, 
then the sensitivity was improved. If it must be closer than it was the 
first time, the sensitivity has decreased. 

with an ordinary surveyor's style tape, using the "buzz box" oscillator I 
describe. "poor folks" who, although owning no high grade, lab quality gear, like 

myself, still enjoy making apparatus tests as well as merely operating. 
No antenna is used, the coil's radiation being sufficient. 

Measuring the distance from the oscillators coil to the receiver's two Yes, I admit such a simple method gives you no specific in- 
foot antenna with an ordinary tape measure, I find that a mediocre formation on such important receiver characteristics as "noise floor," 
twenty meter receiver should continue to reveal a minimally audible signal to noise ratio, absolute minimal microvolts per meter, etc. In 
signal at thirty feet, at least. A good, home brew receiver, under these fact, it gives you no highly precise numbers at all. But it does give you 
same conditions, should produce a minimum received signal with the a quick and useful sensitivity comparison between one receiver and 
oscillator at about forty feet and a super job, a signal at nearly fifty feet another, and enables you to know, for example, whether any changes 
distant, and maybe more. For example, my TenTec Century 22, on 20 you may have made in your receiver have been worthwhile or not. This 

I Receiver under test 

bench, etc Antenna: 2 foot piece of 
wire on input terminal 

1 I A number of QRPers enjoy operation on this band, which 
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is the sort of thing which we really want to know, most of us, for we 
are amateurs, not professional engineers. 

A procedure like this provides some really helpful informa- 
tion to QRPers at a truly minimal cost, teaches you something about 
radio which is practical and worthwhile, and furt1tt)rmore is fun to do. 
Try it yourself and see. 

[WABMCQ comments-The signal strength of the oscillator 
will decrease as banev voltage drops, which could lead to erroneous 
results when comparing different testing sessions. It might not be a bod 
idea to feed it from a regulated source, to insure constant amplitude 
over time. This could be a simple 3-terminal regulator or even a Zener 
diode I 

-- 
Figure 12-W9SCH Buzz Box test setup. Hang a 2 foot long piece of 
wire from the antenna terminal of the receiver. 

~~~..... 
-DE W9SCH 

USING THE GSRV ON 160 METERS 



can be challenging to anyone regardless of power level since eficient 
antennas are more dificult to erect due to their great size. Here's an 
idea from A1 LaPlacq WZWW. First published in the August 2000 
issue of Worldmdio, it appears here with his permission. Although he's 
not o QRPer himself; as far as I h o w ,  this could give some QRPers an 
easy way to try out this interesting band. While it can't be as good as a 
full size antenna, he makes use of what he had and found a way to get 
betterpe~oformancefrom it. 

Balanced 
50 ohm output 
coaxial 
input T 

The evolution of this technique came about because I wanted 
to get back on 160 meters. The only antenna I had up at the time was a 
homemade GSRV inverted vee, fed with approximately 76 feet of 450- 
ohm window line (slotted twinlead). The experts will, of murse, tell 
you that the use of such an antenna is a hopeless cause on 1.8 MHz. 
But I am a Ham. Im endowed with the undying optimism handed 
down to us from the spark days. Damn the experts-full speed ahead! 

1 : l  
1:4 + 

- 

antenna. Signals (in and out) were not what I expected. 

4 

The next thing tried was working the tuner, coax idcoax out 
style, into an old modified B&W air-core (current) halun assembly. 
(Heathkit sold the same thing under their label, for a while.) The modi- 
fication I made consisted of the installation of a ceramic DPDT wafer 
switch at the output of the assembly so that the coil outputs were wired 
either in series or in parallel, essentially providing either a 1:l or 1:4 
ratio of input to output impedance. See Figure 14. 

1 :1 = approx 40-90 ohms 
1 :4 = approx 160 to 360 ohms 

for 50 ohm input 

Figure 14-Air core balun modified by addition of DPDT switch to 
give two different impedance ratios. 

This provided balanced output for the feedline in either high 
or low impedance ranges. By making the correctly switched imped- 
ance choice as I went from hand to band on 80 through 10 meters, this 
configuration worked out pretty well. But, surprisingly, it also worked 
on 160M, even though B&W said the coils were not rated for use on 
that band. Well, mission accomplished! Signals were an improvement 
over the first lash up. I was back on 160M! 

But while this did work on Top Band, signal reports were 
still not what I considered to be up to par. But I didn't know if that was 
because the coils were not really up to the job at that low a frequency, 
or because the antenna was so short for the kquency, or a combina- 
tion of the two things. I had to find out. 

This consisted of replacing the air balun with a homemade 
ferrite core "unun." I decided to build a 1:4 Ruthroff (current) unun. I 
purchased a 2.4 inch, 61 mix ferrite core from Palomar, and wound 13 
bifilar turns of #I8 enamel wire on it. (See Figure 15.) IWA8MCQ 
note-the core is the same as an FT240-61 from Amidon.] 

Why an unun and not a balun? Good question. My reasoning 
was that a balun would treat the antenna as a balanced shon dipole 
(which in fact it was, physically) but an unun would make one side of 
the feedline plus one side of the antenna "hot" and that an identical 
system, the other side of the feedline and the other half of the dipole. 
would be "cold" (grounded). It would act as a counterpoise, and this 
would effectively make the whole system seem twice as long, elecM- 
cally. 

The first thing I tried was to simply tie the feeders together in And more efficient? Now 1 don't know if that's really true or 
the shack, and, using a homemade CLC-type T-section tuner, I fed the not, hut I do know that in less than a year of using this set up I worked 
entire antenna system as a top loaded vertical antenna (sans radials). 47 states, 35 countries and made WAC (Worked All Continents) on 
The vertical feedline acted as the antenna and t k  dipole sections of the 160M using only 100 watts. My best DX was a pair of back-to-hack 
GSRV acted as ton-hat caoacitive loading. This did work. But a verti- ZL's worked during a contest. This was a vast overational imorove- - 

f n venr oond ment over anything else I'd tried to date on that hand. I must have been 
doing something right! 

Runlon 1.4 UNUNm Pabmsr aPpmx7BfselcU450ohrn 
[or Amidon1 Fm4&s? Dm*lmre. Window,immhne- 
1 3 M & l a r N r n s O f X 1 8 ~  GSRV I-- ve8 at60 feel 

"9"el wire. ( I ~ l O M )  

THOUGHTS ON STEP ATTENUATOR REPAIR 

Step anenuators are always useful accessories for 
QRPers, both for homebrewing and experimenting. They can also be 
used for milliwatting fun, as long as you're careful to keep under the 
power limit of the unit. MFJ now makes one that is reasonably priced 
for the hobbyist market (which I reviewed in the July issue), hut you 
can also find used step attenuators at hamfests, often at attractive 
prices. 

I I chalk it up to experience, send it out to the manufacturer or other facil- 
10 Oct 00 The QRP QUARTERLY 

~i~~~~ 1 5 - ~ ~ ~ ~ i t ~  (TI) performing ,,,,balanced to 
unbalanced, 1:4 impedance transformation. 

But there's some risk involved in buying one from 
Someone YOU may never see again or be able to track down. They may 
be sold as-is, or with a verbal guarantee that it's OK, but when you get 
home it turns out to have problems. You could toss it in the trash and 



ity for repair, or try fixing it yourself. The lat- 
ter looks pretty attractive when you consider 
that repair will probably cost far more than 
you paid in the first place for thata'bargain." 

I'll describe a few of the step attenu- 
atom I've picked up over the years. It's hardly 
comorehensive and I only talk about a few 

r , ,  , , , 
units, but the basic principles can be applied to a a 
most. The information might come in handy 
if vou ever have to fix one, and might also * .  a a I 
heip in making a decision on whetherto buy a 
unit that you suspect of having some damage. 
You're a step ahead if you have some idea of 
the chances for successful repair. 

Before buying one, examine it for 
obvious signs of physical damage, such as a Figure 16-Typical rotary turret attenuator, with steps of 0.1, l  or 10 dB. Some I 

, Ll Resistors 5 
X 3 

squashed-in  connector, which might be 
simple or difficult to fix depending on the unit. 
Operate the contmls--either a m w  knob or 
several toggle or  pushbunon switches-to see 

Fiber disk - 
X 2 

units may have a resistor to ground on each end, marked with an asterisk here, hut 
most don't. When in this position, each end is terminated in it's characteristic im- 
pedance and there is no connection between input and output. 

Metal disk X 2/ Shaft 

if everything feels OK, not sloppy, binding, - 
etc. Mechanical adjustment or repair could be 
easy or complicated. You can do your part to minimize future troubles by care- 

fully observing the power rating of attenuators and keep fmm burning 
If you have a multimeter you can do some quick resistance out the resistors. Mechanical wear takes a toll over the years, too. You 

checks to get an idea f something is seriously wrong inside, such as can't tell how much use an attenuator has had in the past and how 
fried resistors. (I won't get into that one this time.) Precision resistors much life is left, but you shouldn't have to worry too much about wear- 
are leadily available from DigiKey, but the resistors inside the unit ing it out since home use is usually pretty low compared to a profes- 
may not be easy to reach. Dirty or bad contacts can cause poor opera- sional setting such as an engineering lab or production floor. 
tion, but this can't be checked until you get home. And if it does have 
intermittent operation, cleaning those contacts can be a breeze or next Basic Attenuator Types 
to impossible. 

There are two basic types of step attenuators. One has a knob 
I keep emphasizing that repair of just about anything in the and uses a rotary turret, like the very old TV tuners and some old s ig  

attenuator can be simple or complicated. There is a wide variety of nal generators. Figure 16 shows the schematic and Figure 17 gives 
construction techniques, and some are much more conducive to repair some mechanical details. What are drawn on the schematic as wipers 
than others. In some cases you can fix something with little effort, and are actually fixed contacts soldered onto the connector, and "stationary 
in other cases it could be very expensive andlor time consuming. contacts" are really small metal contacts near the perimeter of rotating, 

- - 

Figure 1 7 S i d e  and end views of typical rotary attenuator internal constru s is not to scale and is just a general 
rewesentation, but it gives the basic idea. Sets of 3 resistors, 1 set per posi onnected between contact studs on 2 
fiber disks, which rotate to make contact with the leaf spring contacts solderea onto me connectors. The metal disks, also r e  
tating, provide connection to the metal body of the attenuator by way of grounding finger stock. 

I I 
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1 dB steps 10 dB steps 

Jumper 

igure 18-Connecting 1 dhlstep and 10 dBlstep attenuators 
series to obtain wide range of values. steps. (This particular unit is a relatively late unit; older ones 

have similar appearance although the color and style varied 
somewhat over the years.) 

switched in at each different position. Those will he in either 1 or 10 
dB increments, and occasionally in 0.1 dB steps. Those with I dB steps 
typically have a maximum position of 10 dB, while the 10 dB step 
units may go to 40,50,60,70, or higher depending on model. 355C (1 dB steps) and 355D (10 dB steps) attenuators. Shown in Fi- 

ure 20, these models are often seen at hamfests and are usually sold for 
To get a large attenuation range, it will be necessary to con- $50 to $100 by the surplus microwave component dealers. (The one 

nect two units in series, with I dB and I0 dB steps as shown in Figure shown is a relatively late model. They've been making the 355 series 
18. You then dial in both digits of the value you want, such as setting for a very long time, and the appearance changed slightly a few times 
one to 30 dB and the other to 6 to get 36 dB. (Some companies have over the years.) While they have a knob, with numbers going from C- 
models with two attenuators in an enclosure and a jumper cable k- 12 or 0-120 dB depending on model, they are essentially the same as 
tween them. Sometimes they also include a third one, with 0.1 dB Figure 19. The individual sections are switched in and out in the ap- 
steps, which is not an especially useful range for home us+but buy it propriate combinations by microswitches, activated by a number of 
anyhow if the price is good and ignore the 0.1 dB section.) Some com- cams on the shaft. 
panies also make dual models, with two knobs on concentric shafts, 
which have both 1 and 10 dB steps in a single attenuator housing. Figure 21 shows the view inside the top cover of an older 

model, and the cam shaft can be seen running from end to end. (Like 
The schematic of Figure 19 shows a different approach, and most of the attenuator 'photos" here, this was actually made by setting 

achieves a wide range in a single unit. The sections can he independ- the unit on a flat bed scanner.) You won't normally have to remove this 
ently switched in or out to add up to the desired value. Typical sections cover unless the shaft binds as you turn the knob, or it feels mushy. To 

Figure 19-Typical attenuator with individually selectable steps. Example shown has 2,s and 20 dB switched in, for a total 
of 27 dB. Any value from 1 to 101 dB can he selected. 

are 1,2,3,5, 10 and one or more of 20 dB. (The MFJ uses this method, 
although not all of the sections in it are pi-type as shown here; half of 
their sections are T-type.) The example shown has the 2, 5 and 20 dB 
sections switched in, to give 27 dB. You do have to be careful when 
adding up the numbers to make sure you really have the value you 
think you do. (Either toggle or pushbutton switches are used in com- 
mercial units, and slide switches have been used in homebrew units.) 
A Look at the Popular HP 355 Series 

Hewlen Packard makes a hybrid of these two types with their 
12 Oct 

remove the shaft, loosen the setscrew on the bushing; it's in the hole 
over the shaft near the knob, between the two cover screw holes. I once 
had to remove the shaft on one and use an arbor press to push the cam 
assembly back into proper position along the shaft. That should be a 
very rare occurrence; I had reason to believe that someone had been 
playing around with it. 

The underside is shown in Figure 22; if no screws are miss- 
ing, you'll have to remove 20 of them to get here. If the BNC connec- 
tors need to be replaced, you can use a good quality sin le hole mount 
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bigure 21-Inside the top co 1. Note the < 
shaft running end to end, swircnlng in m e  sections in various combi- 
nations as the knob is rotated. 

rotated, they are activated in this sequence: 

KU4QO asked for advice on his HP 86408 (Option 323) 
signal generator. The Option 323 version is the large, heavy, yellow 
military version of the 8640B which has appeared on the surplus mar- 
ket in recent years. Although lacking a few features of the commercial 
version, it comes in a mggedized canying case. It uses what is basi- 
cally an HP355D in the output section. 

The output on his decreased smoothly when stepping through 
te ranges of 10 dB each, hut when he hit the -70 dBm range it sud- 
:nly shot way up. My reply was that it was probably a bad 60 dB 

section, not being switched in for some reason. He later reported disas- 
sembling the unit and finding that a section of the camshaft was broken 
into pieces and not engaging the microswitches for that section. He 
glued the broken part together and it was holding for the time being. As 

connector. Carefully unsolder the wires, unscrew the bad BNC and a long term fix, he located a bad attenuatu of the same model and was 
screw the new one in. The threads are the same. Don't overtighten and going to use the camshaft from it. 
risk damage to the threaded hole in the chassis. (The nut and washers 
from the new connector are not needed.) If the 60 dB section isn't being switched in, the attenuator 

remains usable for 050, which is still a quite useful range in many 
cases, although any dead section in the 1 dB step version renders it 
pretty much useless. (There's not too much call for a 05 dB attenu- 
ator.) Things are different if another section is locked out. For instance, 
if the 20 dB section isn't being activated, the attauator would go 
through the sequence of 10,0, 30.40, 30, 60, 70, 60, 90, 100.90 and 
1M) dB. 

ver of an  H . . . . . . . 

Check the Connectors 

As with any attenuator, examine the connectors for damage 
or signs of excessive wear. I've been a number of squashed-in BNC's 
over the years on various types of elechnnic equipment, and they are 
usually easy to replace. There are some complications when they're in 
attenuatnrs, though. In some cases you can use standard BNC connec- 
tors to replace them, as with the HP's. and in other cases they will be 
specialized connectors. 

The resistors are easily accessible, making replacement a 
snap. There is a slight complication-the leads going to ground are laid 
between tiny ridges in the metal body, and then the walls of the ridges 
are crimped over the wires to secure them. That's best left undis- 
turbed; don't invite trouble. To replace a resistor which has one end 
grounded, leave the existing ground wire crimped in place. Snip the 
lead as close as possible to the body of the old resistor, and solder the 
new lead onto that wire. (Although not identical to the old resistors, 1% 
resistors can be bought from DigiKey.) 

On the HP355x series, replacement is a snap. With rotary 
turret attenuators it gets a bit more complicated. They're usually stan- 
dard connectors but need a little exha work. As shown back in Figure 
17, the BNC usually has a leaf spring switch cnntact soldered to it. The 
old BNC is pulled out, the leaf spring is removed, and the center temi- 
nal stud of the new BNC is cut down or otherwise modified as necs- 
sary to accept it. Remember that the end of the leaf spring cnntact must 
extend the same distance from the new BNC as the old one, so it will 
properly mate with the rotating contacts. Use high temperature solder if 
available, for extra strength. 

Switches and Cams Attennators by Kay 

If you have erratic operation or if one or more settings are Figure 23 is a miniature unit made by Kay Elemetrics, of the 
bad, you may have a bad microswitch or two. Isolating it is easy type shown back in Figure 19. It's similar to models they sold sepa- 
enough, and replacement should be fairly simple. I've never replaced rately, although this one was used as a subassembly in a piece of equip- 
one myself, but I would suspect they used special microswitches to ment they built and thus not labeled. This one is a delight to work on, 
give good frequency response. If you replace it with a run of the mill as seen in Figure 24. Everything is nut in the open and the connectors 
microswitch there may be some degradation of the frequency response, are standard 4 hole mount types. 
although I would suspect it would still be good enough at the frequen- 
cies that most hams use (ie, up to and including 148 MHz). As with the microswitches in the HP units, I suspect these 

toggle switches are special ones. Replacement with ordinary switches 
You have more of a problem if one of the cams should Nm might have some effect on the frequency response at higher frequen- 

out to he cracked; that will keep a section from being switched in when cies, hut that might he an acceptable trade-off. 
it should, giving some very interesting outputs. There are 4 sections of 
10, 20, 30 and 60 dB each, or 1, 2, 3 and 6, depending on model. Presumably to improve the frequency response, the unit has a 
(Physically, they are in the sequence of 60, 10, 20, 30.) As the knob is few small ceramic capacitors in key places, as well as what appear to 
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'ere of Kay test equipment, but 
they also sold ones like this relative ease, although the area is a hit cramped. As with the smaller 

Kay, this has a number of ceramic capacitors scattered about, hut many 
more. Each section has between 1 and 3 caps, for a total of 16. 

Intermittent operation due to dirty contacts presents an inta- 
esting problem, though. The body of the switches on these start out life 
as Teflon blocks approximately 0.8" X 0.65" X by 0 . 8 ,  hardly run of 
the mill devices. They are closed units and you can't reach the contacts 
to clean them or spray cleaner inside. In the early 90's I contacted the 
company and was told that the cost of a replacement was $47. In all 
fairness, that also included the three resistors associated with the 

* * T  T I once made a crude tool for straightening out a moderately 

be "tuning stubs" on the switch terminals. Not obvious in the photo but The only viable option was repair. I ground the heads off the 
shown in Figure 25, the bypass side of each switch has a small copper rivets holding the switch together, opened it up and carefully burnished 
shorting strap between the terminals which also extends away from the all contact parts inside. To button it up again I used a pair of long 2-56 
switch, running upward. They are very close to the walls, giving a hit screws to replace the rivets. Not fun, but the attenuator was usable 
of added capacitance to ground, which can be varied by moving them again and I still had my $47. 
closer to or farther from the wall. Try not to disturb them, and be care- 
ful not to accidentally push them into contact with the wall. If you re- Some HP Clones 
place a switch, the position of its tuning strap would probably have to 
be determined by trial and error for best frequency response. This is Figures 28 and 29 show the RLC Electronics model AT201- 
simple if you have access to an RF network analyzer or spectrum ana- SR 0-120 dB anenuator. 10 dB steps. This is similar in size and appear- 
lyzer with tracking generator, which many hams do. ance to the HP 355 series, and also activates sections with a camshaft 

although it uses leaf springs instead of microswitches. Prospects for 
A larger, older and much heavier version, the Kay model 432 repair of this unit aren't quite as good due to the construction methods. 

is shown in Figure 26. This one is also simple to work with (see under- 
side in Figure 27). and I've replaced the BNC connectors on them with To start with, the BNC connectors are special types. They 

I Figure 25-Tuning stubs on the switches in the miniature Kay. I 

Attenuator 
chassis \ 

/-- 

Figure 26-The Kay 4.12. a beefy, hefty, man-size attenuator. Ilf ~ o u  
ever see one, you'll understand!) 1 

thread into the body, but the tapped portion is considerably smaller 
than a standard single hole mount BNC. If they are squashed in slightly 
you might be able to massage them back into shape. (That will proha- 
bly result in it still being somewhat misshapen and a bit difficult to 
mate easily, and possibly damage mating connectors with repeated use. 
In that case, I'd mate a BNC tee or right angle adapter to it and leave it 
permanently in place. Test cables would then mate with that.) With a 
bit of mechanical ingenuity it might be possible to use a standard 4 
hole mount BNC, although not all 4 mounting screws could be used. 
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distorted BNC on an old RF SPDT switch and the technique could be 
used on attenuators as well. Due to construction of the switch, replace- 
ment with anything but the original design, a highly customized BNC 
connector, would have been next to impossible even with a lot of me- 
chanical ingenuity. The only option was to tly to straighten it out. 

I took a piece of steel rod with a diameter somewhat larger 
than the outer diameter of the BNC and drilled a hole in the end some- 
what larger than the diameter of the center insulator in the connector. I 
then used a lathe to carefully turn the end down to a cone of such a 
shape that it would easily fit into the end of the BNC and be able to 
work it back into shape. Careful manipulation of the tool and connec- 
tor by hand restored it to a usable shape. 

Figure 30 shows some discouraging news about this model. 
The attenuator sections are mounted on the undersides of 5 white oe- 
ramic rectangles, which are glued onto the ledges of a channel cut into 
the attenuator floor. There are two gold plated wires visible on the top 
of each, which are the contacts. (A diagonal slash is visible in the cen- 

I Figure 30--Bottom plate of the AT201 attenuator. The 5 white I 
ceramic plate< contain nirc  ronlilrta nn top, with resicton 
(prohahly printed and fired onto the ceramic) nn the underside. 

Figure 31-Underside of the main body of the ATZOI. The IlNC in 
the upper right is connected with a short run of semi-rigid coaxial 
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ter of one, but that's actually a mark with a pen.) I haven't seen the 
underside of the ceramic sections, but presume that the resistors are 
printed and fired onto the ceramic. It might be possible to replace them 
with small surface mount resistors, but clearance could be a problem. 
Also, removing the ceramic blocks without breaking them could be 
tricky. 

On the plus side, cleaning contacts in case of intermittent 
operation is a breeze since the contacts on the ceramic are out in the 
open, as are the mating leaf spring contacts (Figure 31). To clean. I'd 
suggest a contact burnisher-use the blades, not the r o d s 4 1  perhaps 
an orange stick. Or you could use the hick I learned in the militaq 
long ago, which is to use a dollar bill to  carefully rub the contacts with 
light pressure applied. 

Open with Care 

A word of warning--when taking this unit apart you must do 
it in the proper sequence or a lot of tiny, spring loaded parts will fly off 
into the distance. Running down the center of the base (Figure 30) is a 
series of 10 holes. Each one has a tiny coil spring and a small plastic 
plunger sitting on it, to provide tension for the movable contacts. 
Here's how NOT to do it: tum the unit upside down, remove all 12 
screws, and lift the bottom off. If you do that, all 10 springs and plung 
ers will fall out and scatter to the 4 winds. 

Instead, turn it upside down, remove the screws, and then 
turn the entire unit over while holding it all together. Set it upright on a 
flat surface-as shown in Figure 2 8 a n d  then carefully lift the top 
part off. If you want to pick up the bottom and examine it, remove the 
parts first and put them in a safe place so they don't get lost. 

(Fortunately, when I learned this disassembly lesson the hard 
way there was no one else in the room and I was able to recover all the 
pieces and reassemble it with no one being the wiser. Also fortunate 
was the fact that 1 was the newly assigned superintendent of the USAF 
satellite Earth terminal where this occurred, and there was only one 
penon above me in the food chain who could have given me grief 
about it. Still, it would have been an amusing topic of conversation in 
the break room for month to come!) 

Another HP Clone 

Figure 32 shows the RLC model AT200-SR with the cover 
removed. Also operated by a camshaft hut using 4 sections instead of 5 
like the AT201, this unit does 012 dB in 1 dB steps. Like the HP 
models and the AT201, this can have mechanical problems related to 
the camshaft. Note that the portion of the body containing the BNC 
connector is thicker than that on the AT201, and that it uses a 4 hole 
mount connector which is easy to replace as needed. 

To disassemble, remove the 8 screws on the underside of the 

f ' i ~ u r c  32-AT2OOSI<. 11-12 dl( hy I dl% steps. with coucr re- 
aa~vrd. 
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QRP ONLINE 

QRP-L, which I call the "QRP Daily:' is the online QRP 
discussion forum started in 1993 by Chuck Adams, K7QO. It continues 
to run several dozen postings per day on a variety of topics related to 
QRP. QRP-F is an alternative QRP forum started in October 1999 to 
take some of the load off QRP-L. The forum, QRP-F, requires a web 
browser such as Internet Explorer or Netscape, while QRP-L is a mail 
reflector and only requires an e-mail account. To check out either one, 
just go to the QRP ARC1 home page at 

From the opening page, click on the spot indicated to enter 
the web site. For now, resist the temptation to just 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 

anenuator, as well as the 2 screws on each BNC that go into the bottom there. 
plate. Leave the other 2 screws in each BNC. This lets you remove the 
plate while the connectors remain attached to the body. There's less QRP-L is an independent entity, separate from the QRP 
worry about plungers and coil springs with this unit. There is one set ARCI, although the club web page gives a convenient entry point. If 
but it's held in place underneath a leaf spring contact dtached to a you prefer to go to the opening page directly, point your browser to the 
BNC. Having the connectors and attached leaf springs loose is an m- following URL. (That's a lower case letter "L" at the end, not a num- 
necessary complication, and also invites the plunger and coil spring to ber I.) 
get lost. 

http://qrp.lehigh.edunistslqrpl/ 
Figure 33 shows the underside of the body. The round, but- 

ton contacts are out in the open at the top end of the leaf springs, and There's been some change recently with regard to QRP-L. 
easy to clean. If adjustment of the leaf springs is necessary, that's eas- There used to be a web page for it run by Steve Hideg out of nd.edu 
ily done, as it is on the other RLC unit. Figure 34 shows the other half, (Notre Dame), but he got out of ham radio several months ago and took 
with the resistor leads soldered to the contact studs. Replacement of the page down. A new page was eventually set up at lehigh.edu, which 
bad resistors is easy enough, although you do need to use small ones is where QRP-L itself is hosted. It includes useful information on the 
since everything has to fit into the open areas in the body between the various options available with QRP-L, such as the daily digest mode to 
ends of the leaf springs and the wall when the attenuator is reassetn- bundle a whole day's traffic into a single smail, or the POSTPONE 
bled. And don't get any solder on the ends (tops) of the studs, since mode to put it on "pause" while you're out of town. You can also sub- 
those are the fixed contacts and must remain clean. scribe from there, read the HTML archives without subscribing, and 

look at past traffic as well. 

Since QRP-L is a mail reflector, even those who have just an 
e-mail account and nothing else can subscribe and take part. If you 
only have an email account, send mail to me at wa8mcq@erols.com 
and 1'11 send info on signing up for the mail reflector. 

Summary 

-Bottom plate of the A'F200. with the resistors. If any a re  
r c r l a ~ = ~ ,  keep them close together since they must fit into the cavity 
on the main body without shorting when assembled. 

While the HTML format of QRP-F may seem a bit odd at 
first, those who read the QRP-L HTML archives, in the "sort by 
thread mode, will feel right at home. About the only real difference 
between that and QRP-F is that the most recent messages are at the top 
of the list on QRP-F and at the bottom on the QRP-L HTML archives. 

Regardless of the forum, any QRPer who is online owes it to 
themselves to check out both of these. There is a huge amount of 
online QRP info flying around, and has been for several years! 

When thinking about buying a step attenuator in a situation 
where you'll probably have no recourse against the seller-such as at a 
hamfest-it's good if you can factor the ease of possible repair into THE FINE PRINT 
your decision. There's a good chance you'll see the HP models I &- 
scribed, although probably not as late a model as the one in Figure 20, NZCX usually sends his inputs viae-mail and supplies his own drawings. You 

and maybe one of the Kays, Repair on any of those is fairly easy, or at can dolhar i f  you want. orjust scribble things ona piece of paper and let medoeverything. 
including redrawing your ~chcmatics and pictures. Either way, get your QRP tidbits to 

least doable. While you might never see either of the RLC models, the sevcmtosharc w i l h t h e r E s t O f t h e ~ ~ P c o m m u n i t y .  
description of them does make you aware that repair on other units 
might be more difficult than expected. 73 and queue o u r  pea DE WASMCQ 
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ub QSK Revisitec 

R ~ C K  ~zt t~ef ie ld ,  KIB( VYA McDaniel Shore Drive, Barrington, Nhl UJCIZ5 email: klbqt@aol.com 

Here's on olten~rrfiac ro W I N U E i  Clrh QSK mode pithli~hed ir, t11r 

July 2000 irsue of the QRP Quarterly. Rick did the original design work 
on the Cub for MFJ. -Ed. 

Theory Behind the Modification 

The current problem with the stock Cub's receiver recovery occurs 
because the AGC loop is left partially charged after each CW character 
is sent. Because the Cub's AGC release time is (by necessity) slow, 
recovery seems correspondingly long on a quiet band. 

My cure began by eliminating the AGC hang function that was 
used to reduce receiver sensitivity on transmit (see Fig. 0.  I then 
installed a dual time constant in the AGC loop. This second, faster, time 
constant is activated by means of a FET switch controlled by the +T 
line. Its job is to force a "soft dump" of the AGC loop voltage after each 
transmitted dot or dash, while allowing the normal slow AGC release on 
received signals. When adding the switch, I found it necessary to 
program a shon hold onto the gate to allow time for the receiver's 
antenna line to fully damp out before the AGC dump is removed. 
Without this sequencing, the AGC still had a tendency to pick up T/R 
transients and partially defeat the modification. 

AGC Feedback 

Y +T 
AGC 
Gate 
03 

Figure-1. Schematic of AGC Modijication 

Parts List 

1 - 2N7WO FET 1 - 68K resistor 
1 - 1 pF electrolytic I - 220K resistor 

I Fr. Tarhill 20110 KCo' gn,llp pholc>. Suhmirrcd hy 1.ilrrv East, I 

Installing the Modification 

The modification configures the Cub's AGC for dual recovery time 
(see Fig. 2). To achieve this, cut the ground trace on the 680K AGC 
timing resistor and add a 68K resistor in series to ground. Next, tack- 
solder a 2N7000 FET across the existing 680K SMD timing resistor 
(R12). This configures the AGC loop so that when the 2N7000 is in 
conduction (gate high), the 680K resistor is bypassed and release time is 
fast. When the FET is open, release time is normally slow. 

To provide a control circuit for the 2N7000 gate, cut the trace 
connecting the rear pad of R30 with the rear pad of R13. Remove the 
4.7K resistor at R30 and replace it with 220K. Next, install a I p F  cap 
from the rear pad of R30 to ground using the eyelet to the right of C34. 
Finally, connect the 2N7000 gate lead to the rear pad of R30. This RC 
combination (220K and 1 pFj provides a sequencing delay to hold the 
gate high momentarily after +T is removed. 

Conclusion 

How good is the QSK with this modification? Think "Meg Ryan 
in a Restaurant" (actually, that may be overstating the case)! It will, 
however, cure the slow recovery problem and make your little Cub act 
like one of the QSK big kids. Key up, full background noise or incoming 
signal. Key down, comfortable sidetone. My only regret? I shoulda done 
it this way the first time! 

"Just lhow long d ~ d  ?oo ray the boom m u d s  to he, L B ?  Photc, 
submitted hv our new editor Crair. NM4T. 
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"' - tes on the Terminated Wide-Band "Fqlded Dip -' -" 
L. B. Cebik, W4. Knoxville, TN US :I: cebik@utk.edz 

- 
This oflicle originnlls appeared in tile AntenneX Online 

Magazine for May 2000 (hrtp:/Avn~w.antennex.com). It ir reprinted here 
by permission of the author and AntennX. For many more interesting 
articles on antennas and antenna modeling, visit LB's web site at 
hnp://www.cebik.com. 

As space for antennas continues to shrink in the present era of 
smaller urban and suburban yard, hams have begun to turn to l-antenna 
solutions to their operating needs. Among the choices for a horizontal 
antenna that operates on all of the HF amateur hands, the "wide-band 
folded dipole" (WBFD) has been gaining popularity. I thought that it 
might be useful to do some comparative studies using this antenna as a 
bascline. 

The basic WBFD looks something like Fig. 1. 

I I 

Nomlndudive Reslstor 800900 Ohms Typlal 

Typiaai Wlde-Band 
"Folded Dipole" Fig. 1 

one Sunit deficit in gain relative to a standard doublet of the same 
length in the same position. 

27.2 Meter Wide Band FD vs. Doublet 
Free-Space Gain 

2 3 4 5 6 7 6 9 10ll12131415161716192021222324252627282930 
Frequency In MHz 

The antenna design appears to be a folded dipole. However, a 
folded dipole is a resonant antenna, while the WBFD is designed to 
operate with a low feedpoint impedance across a wide range of 
frequencies. Moreover, the WBFD contains a non-inductive terminating 
resistor usually located at the point in the loop directly opposite the 
feedpoint. Normally, the resistor is in the 800-900 Ohm range. This 
impedance is roughly replicated at the feedpoint. Therefore, builders 
install a 1 6 1  RF transformer (either of transmission-line transformer or 
normal transformer design) at the feedpoint. The result is a low SWR 
value for 50-Ohm coaxial cable across the entire frequency range. 

For receiving use, such as in SWL service, the terminating resistor 
can be a low wattage carbon type. For transmitting service, the resistor 
must have a power value capable of dissipating a fair share of the 
applied power. The exact amount will vary with frequency. but com- 
mercial versions of the antenna are often rated for reduced power at the 
low end of the operating range, where power dissipation is highest. 

Commonly, WBFD antennas are offered in a 90 to 100 foot length 
(27-28 meters) for service between 2 and 30 MHz. However. one can 
build WBFD antennas in almost any length. Only the effective operat- 
ing range of frequencies will change. 

Since we may also construct doublets of the same length and feed 
them with parallel transmission line to an antenna tuner, it seemed fair 
to compare the gain of such a doublet with that of a WBFD of the same 
length across the 2-30 MHz range. The model I chose for the WBFD is 
27.2 m (89.25') long, with the wires separated 0.2 m (7.8"). The termi- 
nating resistor is 820 Ohms, a standard value used in some commercial 
models. The wire is #14 AWG. The doublet is a simple length of # I4  
copper wire exactly as long as the WBFD. 

Fig. 2 compares the free-space gain of the two antennas at 1 M H z  
intervals from 2 to 30 MHz. Since the elevation angle of maximum 
radiation will be the same for both antennas for any height above 
ground and for any ground conditions, any differences that show up in 
the free-space model will also show up in actual antennas at any height 
above ground. 

Several instructive notes emerge from the comparison of gain in 
Fig. 2 First, the overall average difference in gain between the two 
antennas is nearly 6.3 dB, with the advantage going to the doublet. If we 
neglect frequencies below 7 MHz, the average difference diminishes to 
5.0 dB. For most of the range of use of the WBFD. then, there is about a 

Second, the WBFD gain curve displays a significant knee-a h- 
quency below which its gain deteriorates rapidly. In the case of the 
current model. that frequency is about 6 MHz. At or below the knee- 
frequency, the terminating resistor dissipates more and more of the 
power. The lesult is not only a large decrease in gain and higher tem- 
perature stresses on the resistor, but as well, very low SWR values at 
the feedpoint. The knee-effect as the WBFD becomes significantly short 
relative to the length of a resonant dipole easily accounts for the need to 
derate the antenna relative to transmitting power below a certain 
frequency. 

The deficit in gain is not necessarily a disadvantage for receiving 
purposes. Modem receivers tend to he equipped with receiving pre- 
amplifiers that the user can switch in as desired. The gain may range 
from 10 to 20 dB, depending upon design, and in some receivers may 
be stepped or variable. Therefore the gain deficit can be largely made 
up in the lower HF range. Moreover. the basic receiver, apart from 
preamplification, already has excess gain that is rarely used in the lower 
HF region. 

In addition, one of the major problems in reception in the lower HF 
range, especially with respect to SW broadcast stations, is front-end 
overload from excessive signal strength. The overload also tends to 
produce spurious products within the receiver. Hence, reduced gain of 
the antenna can be in some circumstances an advantage rather than a 
disadvantage. Combined with the RF attenuator built into many 
receivers-which may be a single reduction value or stepped-the 
WBFD offers a potential for excellent lower HF reception, free of some 
of the problems that occur with higher gain antennas. 

Because the WBFD is also a closed loop with a terminating 
resistor, many users claim quieta reception relative to doublets for a 
given receiver input signal strength. The degree to which this is both 
true and separable from the freedom from front-end overload is difficult 
to determine. Nonetheless, SWLs have found the WBFD a very useful 
tool for their efforts. 

In order to establish that the WBFD has the same pattern as a 
doublet of the same length for any given frequency and height above 
ground, let's look at a couple of sample free-space patterns. For 
example, see Fig. 3. 
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l a  MHz " u'. Double4 ' 380 Fig. 3 

The 27.2-meter WBFD and its comparison doublet exhibit a bi- 
directional pattern at 10 MHz. The shape of the pattern is identical, with 
only the &dB gain differential separating the two antennas. The -3 dB 
beamwidth points are also virtually identical. Since the take-off angle 
(elevation angle of maximum radiation), the reflection from a given set 
of ground conditions, and other such factors are not dependent upon 
signal strength, the two antennas would also show elevation patterns for 
any equal antenna height that are likewise congruent. 

Fig. 4 shows comparative free-space azimuth patterns for the two 
antennas at 25 MHz. The WBFD pattern is simply a "mini" version of 
the doublet pattern, with about a 6 dB difference in strength. 

There is an additional point in displayingthese patterns. The exact 
vattern of lobes and nulls in the azimuth readines for a WBFD is identi- 
cal to that of a doublet. As the length of th; antenna exceeds 1.25 
wavelength and approaches 1.5 wavelength, the hi-directional pattern at 
lower frequencies will break up into a collection of lobes and a 
collection of nulls. Therefore, the antenna is variably selective in its 
favwed d ic t ions  of good signal strength as one changes frequency. 
Those who contemplate installing either a doublet or a WBFD antenna 
need to consider well the patterns at key frequencies of interest in order 
to orient the antenna for maximum effectiveness. 

The antenna type has also been used vertically to provide omnidi- 
rectional coverage. However, in this orientation, when the antenna 
exceeds 1.25 wave-length in over length, the pattern begins to show 
primarily high angle radiation--exactly the opposite of what one 
normally desires from the upper HF band. As a result, some installa- 
tions may use a pair of vertical WBEDs for full low-angle HF coverage. 

A Note on Knee  and Length 
The knee we observed in the gain of the 27.2-meter WBED is 

interesting, since it suggests that we may vary the low frequency gain 
by changing the length of the antenna. Changing the length, of course, 
will also change the frequency at which the antenna changes from a bi- 
directional pattern into a multi-lobed pattern. 

To examine this question, I recreated the 27.2-rn antenna model to 
perform frequency sweeps on both longer and shorter versions. As a 
sample, I tan a 50-m version and a 15-m version. All of the models used 
820-Ohm terminating resistors, #I4 AWG copper wire, and a spacing of 
0.2 meters. 

15, 27, & 50 Meter WBFDs 
Free-Space Gain 

Frequency In MM~ 

Fig. Scornpares the dam of the three antennas from 2 through 30 
MH7 i n  I MH7 stem As \ucvectcd. the 50-m antenna reduces the knee 
frequency to about 3 MHz. In contrast, the 15-m version increases the 
knee frequency to about 10 MHz. In general, a home builder may inter- 
polate values for the knee frequency for other lengths in the overall 
range. 

The longest of the antenna models shows a mere -10 dBi gain at 2 
MHz, a value easily made up by the receiver and only about 1.5 to 2 S 
units below the average gain of the antenna. Hence, it is likely to be 
more satisfactory as a transmitting antenna in the lower HF region. In 
contrast, the 2 MHz performance of the 15-m version is more than U) 
dB lower than the average antenna performance, making it more suit- 
able for higher HF transmitting. 

The variations in gain among the curves in the relatively flat region 
of performance are a function of lobe formation. Maximum gain tends 
to attach to the major lobes of patterns taken at just higher than integral 
multiple of a wavelength, relative to antenna length. Minimum gain 
levels tend to be associated with antenna lengths near the "x+.5" 
wavelength (where x i s  an integer) points. When an antenna is 1.5. 2.5. 
3.5, etc. wavelengths long, its pattern consists of a combination of 
emerging and disappearing lobes, all of relatively equal strength. For 
example, a one-wavelength wire has two strong lobes that are 180 
degrees apart and a two-wavelength wire has four strong lobes that are 
roughly 90 degrees apart. A 1.5 wavelength wire has six lobes, as the 
one-wavelength lobes diminish and the two wavelength lobes grow. 
Hence, coverage is wide, hut at a reduction in maximum strength. 

The number of peaks and valleys in the three gain curves is a 
function of length. The 50-m antenna passes through many more transi- 
tions from X wavelength to x 5  wavelength (where x is an integer) 
across the frequency span than do either of the shorter antennas. Hence, 
we should expect more highs and lows in the gain pattern. 
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15 Meter WBFDs: 0.2 & 0.45 M Spacing 
Free-Space Gain 
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Fig. 58 - 0 2-m - 045-m 

One question posed by various recommended wire spacings in past 
literature is whether wire spacing makes a difference to performance. 
Fig. 5a provides something of an answer as it compares the gain values 
for models of a 15-meter long version in 0.2-m and 0.45-111 spacing. The 
gain values are insignificantly different, ranging from 0.2 to 0.4 dB. 

15, 27, & 50 Meter WBFDs 
VSWR 
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Frequency In MHz 

The amount by which a long WBFD exceeds a 2 1  SWR is not 
great, hut it is noticeable. For receiving applications, mild excursions 
beyond the 2:l limit have virtually no affect on the received signal 
strength for any length of 50-Ohm coax. Some transmitters use au te  
matic power reduction circuitry as the SWR approaches 2:1 (using an 
internal reverse voltage sensor), and some linear amplifiers begin 
reducing power at lower levels of SWR in order to protect expensive 
transmitting tubes. 

There are two means of overcoming the potential problems of 
"high" SWR. Some manufachrers recommend the use of very long 
coaxial cables. Since the losses in the line increase with frequency, the 
SWR observed at the station end of the line will be lower at higher HF 
frequencies than at lower HF frequencies for any given value of SWR at 
the antenna end of the cable. The result of using longer coaxial cable 
runs will then be an SWR curve at the transmitter output that never 
exceeds 21. Compared to the reduced gain already inherent in WBFD 
design, the added losses of a long cable run are not mnsidered exces- 
sive when totaling the overall system gain. 

Alternatively, modem amateur transceivers (and those in other 
services) are routinely (hut not universally) equipped with automatic 
antenna tuner circuitry. Although limited in range compared to a wide- 
range external antenna tuner, these tuners are cettainly adequate to 
handle the modest SWR values presented by even the longest WBFDs. 
Hence, the transmitter output circuitry prior to the tuner will show a 
very low SWR. 

Fig. 6 

Construction 
The decision to use a WBFD involves an evaluation of one's goals 

- 50m + 272m- 15m 

In ovrating or i~rtenlng. Onl) with a cet of \pec~ticat~on\ of [hi\ order 
can one dec~de uhether the WRFI) u,ill meet the ncud.. The deccriai~m 

We find that the curve of SWR relative to the value of the termi- 
nating resistor will also show similar transitions according to WBFD 
antenna length. Fig. 6 shows the SWR pattern for the three antenna 
models. If we look at the most dramatic fluctuations-in the case of the 
50-m antenna, we discover SWR peaks at x+2/3 wavelength points 
(where x i s  an integer). In contrast, we find SWR minimum values at 
the x+1/6 wavelength points (where xis an integer). The frequency span 
between points relative to the antenna length is 112 wavelength. The 
shorter atennas show the same pattern. However, the pattern is less 
evident because there are fewer maximum and minimum values to 
sample. 

We may also note that the longer the WBFD, the higher the SWR 
excursions for a given value of terminating resistor. However, if we 
examine the lowest values of minimum SWR and exclude the region 
below the gain knee of the curve, the corresponding low points in the 
curve show the longest antenna also to exhibit the lowest minimum 
value of SWR. In other words, for a given wire size, spacing, and 
terminating resistor, longer WBFDs will exhibit a larger range within 
any given SWR cycle. As we approach the upper HF range, the values 
may exceed the desired 2:1 SWR limit. 

of the antenna's advantages and limitations must he set against the 
operating specifications and along side other potential antennas that are 
candidates. Then selection becomes a matter of choosing the antenna 
that does most of the jobs well enough. 

If you do decide to use a WBFD, you can purchase one of the 
commercially made types. B&W (USA). Giovannini (Italy), and others 
produce these antennas in a variety of lengths. Alternatively, you can 
build your own. 

The antenna proper uses standard techniques of wide-spaced 
folded dipole construction. You will need twice the length of wire as 
you determine the antenna length to be. There is nothing critical about 
the exact length, although the general length will be a function of where 
you decide to place the frequency that forms the knee separating 
relative even performance at higher frequencies from diminishing gain 
at lower frequencies. 

- 

T i d n f  
R ~ p e  Fiberglass 

AWG 

R d s :  

Fig. 7 shows just 2 of many ways to space the wires along their 
length. In the 1930s, we might have used wood dowels boiled in 
paraffin. Today, we have access to a variety of better materials. Part A 
of the sketches shows fiberglass rods, with holes drilled to pass the size 
wire we decide to use. #I2 to #I4 AWG copper wire (0.060.08" or 1.5- 
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2.0 mm) is likely to be the most common choice. The end post can be 
longer to hold tie-off ropes for the assembly. Fiberglass rods can be 
purchased from mail order sources. However, local home improvement 
centers often carry adaptable materials. For example, I recently spotted 
some 112" diameter fiberglass rod under the guise of chimney flue brush 
extension handles. 

Alternatively, I have also had good luck using 112" diameter 
CPVC, a thin-wall form of PVC tubing that replicates copper tubing 
sizes, shown in Part B of Fig. 7. A hacksaw cut in each end leads to a 
hole drilled to pass the chosen wire size. The wire press fits down the 
slot and into the hole. If the holes are not deburred, the wires stay put, 
although the spacers can be repositioned with fair ease. 

These are simply two of many ways to make the required spacers. 
Narrow strips of polycarbonate, acrylic, or plexiglass would also work. 
Polycarbonate likely has the best UV resistance of this group. When 
adapting materials to a new use and environment, it is wise to check the 
structure every so often to ensure that it is wearing well under the influ- 
ence of sunlight, precipitation, and temperature excursions. Of course. 
cut any spacers that you use to the desired l eng tkabou t  8" (0.2 m) 
between wire holes for the models examined here. However, this 
spacing is not very critical. 

Locating a non-inductive resistor of sufficient power dissipation is 
likely to be the chief problem for WBFD builders who intend to trans- 
mit with the antenna. Unless you can find a suitable resistor at one of 
the surplus outlets, purchasing an antenna may prove economical in the 
long run, if we add both cost and parts-searching time together. Any 
value in the 800-900 Ohm range-r even "thereabouts," if a bargain 
appears-will serve. 

Manufacturers use different methods of packaging the resistor into 
the antenna assembly. Some prefer a total enclosure to weather-proof 
and bug-proof the resistor. However, one might have to derate the 
resistor's power handling capability under these circumstances. To 
maximize power dissipation, the resistor can be placed within a tube 
that is about twice the diameter and about 1.5 times the resistor's length. 
Air passing through the tube provides cooling, while the tube itself 
protects against weather impacts. Since the antenna wire and resistor 
terminals will attach to strips of metal bonded to the tube, the resistor 
itself is relieved of strain. The down side of this technique is the need to 
clean out bugs and others debris on a regular basis. However, semi- 
annual inspection and antenna maintenance is always a good policy. 

For receiving-only applications, the resistor problem is much 
simplified. A series-parallel combination of carbon resistors with a net 
value of about 820 Ohms is easy to arrange. 1 to 5 watt non-inductive 
resistors provide the sturdiest construction. The assembly should be 
mounted in a UV-resistant plastic housing with strong terminals for 
connecting the antenna wires. 

The other challenging component is the 1 6 1  RF transformer. The 
builder has hvo general types of transformers to use: a transmission-line 
transformer or a standard wide-bandwidth transformer using a toroidal 
core. Transmission-line transformers are slightly more efficient for 
transmitting purposes, although they prefer purely resistive loads. Jeny 
Sevick, WZFMI, has written extensively on these units, with instruc- 
tions on how to build them for many impedance transformation ratios. 
In a pinch, one might place two 4:l baluns in series. 

There are proponents of standard RF transformers using toroidal 
cores. Doug DeMaw, WIFB, has written on their use, including calcu- 
lating the power-handling capability of various cores. For receiving- 
only applications, small cores can be used, and the basic requirements 
and calculations are described in recent editions of the ARRL Hand- 
book, Chapter 6. 

Whatever form of RF transformer you use, package it to withstand 
weather. A sealed UV-resistant plastic box with a correctly placed 
"weep" hole for moisture drainage is a good choice. Obviously, you 
will need connections for the antenna wires as well as a coax connector. 

Conclusion 
A WBFD antenna is not for everyone. However, gaining some 

understanding of its operation, its advantages, and its limitations may be 
useful in the process of choosing an a n t e n n a 4 1  even simply learning 
more about what various antenna types can do. The WBFD has its niche 
among amateur, govemmentallmilitary, and SWL antennas, but that 
niche is certainly not universal. 

Receiving versions of the antenna can be home built for not much 
more than the cost of the wire, since the materials necessary for low- 
power terminating resistors and wide-band RF transformers are low. 
However, building a transmining version of the antenna at home may be 
much more problematical, since parts may be hard to find or hard to 
fabricate. The alternative, of course, is one of t k  commercial versions, 
in an exchange of bucks for bother. 

Edi*d by WIH" 

Available Dec. 15, 2000 Order now for 
December 15 delivery. - 

Antennas and Feedlines for QRP 
A new book by L. B. Cebik, W4RNL 

Published by 
QRP ARC1 

Mail to: Hank Kohl, KBDD 
2130 Harrington Attica, MI 

48412-9312 

This book contains over 100 pages and is a series by antenna 
guru L. B. Cebik. It contains all 5 of his lectures from the lirst 5 
FDlM conferences plus an all new article on Grounding Cons& 
erations. It is packed with enough antenna and feedline informa- 
tion to satisfy even the fussiest reader. L. B. has a certain wit in 
his writings that makes it fun for all to read and enjoy. And it's just 
in time for Christmas. So order this great value now from the 
QRP ARC1 Toy Store - $13.00 postpaid or order on he QRP 
ARC1 Toy Store site: hIip:llwww.tir.com/-k8ddlthetoystore.htm 
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ra Gets a Voice 1 
- Bob Confrey WAl EDJ and Sam Birr rrrK 

-Ope] 
a,.....,. P 

L 
O\.er the last c in  month\ 3 (111311 group of N~~C;:i-itcs (North Ge<rrpia 
QRP club members) have been working on a project to build a home- 
brew version of the Norcal Sierra from the ARRL Handhook tan- 
plates. Each participant had different MOD requirements and special 
features they wanted to try. Our goal was learning by experimenting 
and home brewing, as much as possible, so buying off-the-shelve kits 
and products was to be minimized. 

SadAE4GX and BoblWAlEDJ were particularly interested in using 
an audio output enunciation (AFA -Audio Freq. Annunicator) from a 
frequency counter since we were using a 10-turn pot to tune a varactor 
VFO. The VFO MOD was based on Mike Branca W3IRZ the "Georgia 
Sierra" QRP Transceiver article published in the ARC1 Jan 2000 QRP 
Quarterly (see reference). Mike had elected to use an available fre- 
quency counter kit with LCD output. Bob and I were looking for a 
lower power requirement and smaller implementation for trail friendly 
use. We both had some experience with PIC programming but were 
looking for short cuts and didn't want to reinvent the wheel if it was 
available but at the same time wanted to be able to customize the code 
and circuits to suit our needs. 

A QST Dec 1998 article by Dave Benson NNIG 'Freq-Mite - A  Pro- 
grammable Morse Code Frequency Readout" looked like it was the 
ticket but the article mentioned he only supplied programmed PICs and 
we wouldn't be able to add and MODS of our own. The article did have 
a schematic and general input sensitivity and frequency response data. 
We found out that Small Wonders Labs (see reference) was selling 
complete Freq-Mite kit for $20. While that's m t  bad we wanted more 
control on the operating characteristics and layout. The Freq-Mite used 
a different PIC than 16F84 we were familiar with so we needed some 
help here. The Internet comes to the rescue. 

Since we were familiar with the PIC 16F84 microprocessor, which is 
similar to the 16C622 PIC used in the Freq-Mite, from some experi- 
ments with code to drive a DDS device we thought that some of the 
ham PIC experimenters might be able to help. 

We put out feelen on several of the ham related reflector lists includ- 
ing Ham-Pic reflector out of the NJQRP site (see reference). Bob and I 
subscribe to ham-pic list since we are generally interested in the crea- 
tion and use of ham related PIC products. Well we got suggestions and 
pointers on frequency counter frontends and possible PIC code to pa-  
form the frequency counting and morse output function from several 
sources. The best code suggestion was from Bemd Kernbaum 
DK3WX, a ham in Germany who had previously published some PIC 
based articles in SPRAT (see reference). Bernd had a very useful piece 
of code that he was willing to share and only requested that we men- 
tion his name and call and credit his code segments we used in our ef- 
forts. This email dialogue occurred over a several month period. We 
reestablished contact with him recently to obtain the permission to use 
his work and identity in any nonprofit article targeted for the ham 
community. 

We checked out the PIC creator, Microchip, at their web page (see ref- 
erence) and got their data sheets and detailed applications notes on the 
use of the internal timer and counter features of this particular chip. 

So using the schematic from the QST article and Bernd's code we 
burned a PIC, etched a prototype board and tried it out. Well it was 
good news and bad news. The code worked but the sensitivity and fre- 
quency range of the counter transistor front-end was not adequate for 

I Succ ess ful 

I 
"ages hut the le\.cls are 31 thc ZOdHn1 to -15dBm i n  our rigs and the 
ten meter band module needs to have a 32 mHz BP to mix with our 
unique 4.000 mHz Ilf. The 4.000 mHz VF is another W31RZ MOD and 
not standard in the Norcal Sierra. The QST article graph had indicated 
that this sensitivity and freq range might be too limited for our needs 
and sure enough that's what we found with the initial breadboard. 
Close but no cigar. So we needed a better front-end for the PIC counter 
but still wanted it simple. Our earlier queries had yielded several other 
front-ends to other PIC implementations so we tried several. We had 
problems with one or the other of the two limiting characteristics 
(sensitivity and frequency response). 

Neither of us are electronics engineers but in the best ham tradition we 
started looking at the pieces we had collected and started trying out 
various combinations of circuits. The best we found that met our needs 
was a small portion of the PIC front-end from the K2. Wow the K2 has 
a PIC? We didn't even know that until someone responded from a list. 
Well the good news is the K2 schematics are on the Internet (thank you 
Elecraft <see reference>) and the two cascaded transistor amp stages 
was picked. 

We did substitute common 2N3904 transistors and all worked just fine. 
This two stage circuit is very similar to the original Freq-Mite article 
front-end except in the Freq-Mite the first transistor is setup as emitter 
follower and the second transistor is common emitter amplifier. So the 
two stage emitter follower amplifier from the K2 seemed to have the 
needed response up to about 30 mHz but we still needed 32.2 mHz for 
the ten meter HB Sierra module. My old scope appeared to show that 
the signal being presented to the PIC pin 3 was not quite defined 
enough to be reliable above 30 mHz. We pulled a Scbmitt Trigger in- 
verter IC out of the junk box and tacked it into place between the sec- 
ond transistor amp stage and the PIC. We put a 10K pull-up resistor on 
the output of the S.T. to insure maximum rise and fall of the wave 
shape into the PIC. Bingo. The input can now be lower than IOOmVP-P 
on most bands and the readings are good through 32.2 mHz. This 
MOD did add an IC (cheap one thank goodness) to the board but the 
results are now reliable for the HB Sierra premix bandpass output sig- 
nal to be detected, counted and outputted in morse during the receive 
period of the rig. 

Unfortunately the PIC is an 18 pin IC and the ST inverter is a 14 pin IC 
and they are not conducive to ugly construction but if you're willing to 
put the IC(s) on their backs and directly wire it up it's very possible. 
For hams anything is possible. We recommend one of the small Radio 
shack p a f  boards with holes and foil pads (RS pan # in ref. Section) if 
you don't want to etch. It's not critical. That's the beauty of homebrew 
stuff you can tweak it anyway you want to meet your needs. 

Although Bob is not an engineer he is a very professional electronic 
technician that is picky about the looks of a HB module so only etched 
PCB boards were an option in this case. So  we had to commit the sche- 
matic to a PCB layout. If you have ever tried this manually when you 
have big pin ICs you know it is nearly impossible. So  since we were 
developing other small boards this last year we had picked up a neat, 
simple PCB layout product from a little German company. It is a low 
priced product called PCB Developer's Individual Assistant (see refer- 
ence). With it, most QRP sized projects can be laid out very quickly. 
The software package can produce component side screens as well as 
two top and bottom etches, if necessary. We needed only single sided 
etches for this project. BTW we used this package for the NOGAPIG 
(see reference) To illustrate the output of the package the component . . 

our needs. w e  hoped to use the output from the HB Sierra BP side looks like this: 
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We use the very simple Press-n- counter logic would do for us. Bernd has offset routines in his code and 
Peel PnP Blue technique from they could be enabled. We can customize the output for anything de- 
Techniks. Inc (see reference) to sired but currently we are used the three lower kHz digits (all are avail- 
get the camera-ready layout into able) since we know the band and because we have to manually change 
the etched environment. Basi- the band module in the Sierra. The PIC has several unused I 0  pins that 
cally you need a clean x l  size could be used for a variety of functions. We can add them later. The 4 - - - 1 original and a good copy m- other great feature of this panicular PIC it is reprogrammable so we are 
chine to transfer the etched in- free to exceriment with different versions of code at will. The proto- 

age to the PnP Blue film sheet. The blue film is ironed onto the copper 
foil and then the film is removed and the PCB etched. We generally do 
just one or two at the time since these are actually just prototypes. It's 
amazing how many times you miss something during this process no 
matter how careful you are. My hat is off to the professionals for this. 

Mounting and interfaces are going to be unique with the user. lo my 
case I have mounted an AFA prototype board next to a NOGAPIG 
power monitor board and K8 keyer on an inside wall of my HB Sierra 
enclosure, in a kid's type lunch box. Since the AFA, the NOGAPlG 
and the HB sierra all have audio output I have coupled the outputs via 
individual gain contmls to feed the headphones thus leveling out the 

I l>rototype board used in test in^ I 

I Picture of AE,J(;X'5 implementation or the previous A F A  
version into hi? HB Sierra. I 

We were lucky with Bernd's code since our Sierra implementation uses 
a 4.000 mHz Iff so you don't wed to have offsets to add or suhtract 
values (if you ignore the mHz digits) thus a direct reading frequency 
The QRP QUARTERLY Oct 

type is using (16mA idle and 35 mA PIC outputting from an onboard 
5V regulator (12v to board). We use a push button switch (N.O.) to 
turn on the hoard for readout so you're only running it for seconds at 
the time. The audio outputted value of the AFA tracks with my MFJ 
3598 SWR analyzer (wlfrequency counter). Since we're only inter- 
ested in getting to a general area of the band the I kHz resolution is 
adequate. With a 10-turn control POT it's a BIG help. 

This has been a very useful learning experience for us and we would 
encourage everyone that has any interest or previous experience with 
software to checkout the PIC and see how easy it is to use. The PIC 
and its later versions should be found in many ham projects in the fu- 
ture. The latest version of source code for this AFA project can he cb- 
tained from the NOGA web page (see reference). 

References: 
1. Mike Branca W3IRZ. 'The 'Georgia Siem' QRP Transceiver". 

ARC1 QRP Quarterly Jan 2000, pp. 29-3 1 
2. Dave Benson NNIG. "FREQMite - A Programmable Morse Code 

Frequency Readout". QST Dec 1998. pp. 34-36 
3. HamPic reflector list http:llwww.njqrp.o~gPnam-pic/index.htm 
4. Bernd Kernbaum DK3WX. ELBUGConmlled CW Transceiver 

named ELBC two years ago published in SPRAT Nr. 9411998. All 
control inputs and outputs, incl. frequency tuning and readout is 
possible with Keyer and Headfone 

5.  Press-n-Peel Blue Toner sheets - Techniks, IncP.0. Box483 
Ringws. NJ 011551.0463 Voice: (908) 788-8249 

6 .  NOCAPlG - Nonh Georgia Power Indicator Guard - check out 
NOFA web page fmdetails: hm://www.asl.ne~noeaoml 

7. Small Wanders Labs athm://www.smallwonderlahs.~~m~ 
8. Elecraft, Inc. at httn://www.elrcraft.com~ 
9. PCB Developer's Individual Assistant - V2.2 at htto:/lwww. 

waldhen.comlindex.html 
10. PC Board with DIP Pdd5 - Small: RadiaShack.com Part#91&3804 

I I. ~lcmicrn Developer. Microchip, data sheets and application notes at 
hno://www.microchi~.com/ 

12. Nonh Georgia QRP Club (NOGA) web page at 
hrtn:// www.osl.net/ noeaoml (Go to club projects section) 

The current circuit is shown below. This is easily changed so feel free 
to experiment with options like we did. 



iting 
Mike Boa 
I 
For sornrone wllo's helpins to hruld tlic lntrri>ct. I somi.hui\ find i r y  

self spending a lot of time on the mad. When not traveling. I also et- 
joy portable, lightweight operations--probably in the hope that one day 
I'll find more time to backpack and camp in the wilderness. In any 
case, I'm fascinated by the challenge of gening the most signal out in 
the smallest, lightest weight package-so much so that the monthly 
Spartan Sprint and the annual Flight of the Bumblebees contests, both 
sponsored by the Adventure Radio Society (htto://www.natworld.com/ 
ars), are two of my favorites. - 

When I'm on the road, I usually don't have a lot of time for operating 
("hey, he's from out of town doesn't have a life-he can stay late and 
finish the report!"), or more often than not, I'm too tired to operate 
(travel takes more out of me these days than it did in my youth). But . . 
h's fun when I make the attempt. i o n c e  worked the Spartan Sprint 
from a third floor hotel room at Fisherman's Wharf in San Francisco. 

ed-li 

I 
'The ide;~ hehlnil tlic Rcsun~int Feedline Dipole (or RSU) ir not ;1 new 
one. Accordins to the ARRL Hri?riII?ook (1 096 edition. p. 20.1 7). i t  was 
first described by James Taylor. W?OZH, in the August 1991 QST. 
Dave Ingram, K4TWJ. talks about it in his book How to Get Started in 
QRP (pp. 94-96). 

Approx. I f 4  wave Approx. 114 wave 
using my DSW-20 (at one Watt) and a dipole, half of which was hang- 
ing strait down from the window and the other half tossed into a tree The exact location of the choke varies slightly, but should be located at 
with a bar of soap as a weight on the end, about 10 feet from the elec- approximately %wave from where the single wire connects to the cen- 
tric trolley line. QRN (or is trolley bus static QRM?) aside. I managed ter conductor. On my RSD. I trimmed off about % inch of the shield, 
to work the states of Washington. Alaska, and Hawaii. That was fun! and then stripped 'A of insulation off the center conductor. I soldered a 

'A wave (at 20 m e r s ,  about 16 feet 7 inches) piece of #26 black wire 
For the past couple of years, I've been carrying around a dipole, made (black is stealthier) to the center conductor, and tied a small loop at the 
from orange #26 wire (easily found when s&ting up and taking down other end (of the black wire). I connected a couple of small fishing 
in the woods), a two-terminal connector block, some RG-174 coax and weights to a piece of twine to aid in hanging the antenna out the win- 
a BNC connector. I've used it in various configurations, including dow. 
dipole, inverted-V, vertical, and the occaional slingit-out-the- 
window-with-a-bar-of-soap-attached configuration. It has served me The NOGA meeting was very timely for me, as I was traveling to G a -  
well, but it a bit bulky to pack (albeit the most compact antenna I had many the next week. When he travels, Jim just carries the entire an- 
found to date). tenna in a big loop in his suitcase. He pulls it out, gets the roll of toilet 

.CI paper (I've been in very few hotel rooms that don't have a bar of soap, 
Enter the Resonant Feed- but even fewer that don't have a roll of toilet paper!), and adjusts for 
line Dipole. At the NOGA resonance. On my trip, I didn't want to have to take extra time for ad- 
QRP Club htto://www.asl. justing it, so I made my choke by wrapping several tums in a small 
nethoeaam) meeting in 8 loop and attaching them to the side of a three inch wire spool with ca- 
August. Jim Worthington. hle ties. 
AD4J. talked about his E- 
cent trip to London, and A resonant dipole, in free space, exhibits low impedance at the feed- 
how he used his "toilet pa- point (approximately 50 Ohms) that matches well to coax. However, 
per" antenna from his hotel depending on the configuration, there maybe significant SWR if care 
room. I was fascinated! * isn't taken. For example, at the hotel where I was staying in Germany, 
This was just the antenna I the windows had heavy metal frames that seriously affected the a- 
had been looking for! Basi- tenna. I carried my ZM2 tuner along with me, however, and it tuned 
cally, it is a quarter wave of up quite nicely. 
wire connected to the center 
conductor of a piece of RG- The neat thing about this antenna is that it gives you a lot of flexibility 
174 coax ?4 of a wavelength or so long. At M wavelength back from in how you configure it for operations. This makes it an incredibly 
where the wire connects to the coax, a "choke balun" or RF choke is versatile antenna! It %ems to perform fairly well, as 1 got a 559 from 
formed by making a loop of 8 to 10 turns of the coax around a roll of Moscow to Guetersloh, Germany, on one Watt, with the antenna hang- 
toilet paper. (Alright! Knock it off with the TPjokes!) ing out a window facing west, during a solar coronal mass discharge! 

Several of us got to talking after the meeting. Doesn't an end-fed half- -1 A" ~ . I I . -  w n a x r r v  

wave antenna have very high impedance at the feed-point? Yes, but 
while this antenna looks to be end-fed, it's not really! It turns out that 
because of the "skin effect," the RF current flows on the inside of the 
coax shield to the point where the shield stops, and then it turns around 
and flows down the outside of the coax shield until it reaches the RF 
choke formed by the coil of wire. This choke has sufficient impedance 
to effectively terminate the end. The net result is that the antenna acts 
just like a center-fed dipole! *a*-- -.v * 
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3ypassing Ya Lutomatic Antenna Tuner 
Grant Bingeman, KMSKG 1908 Paris Ave., Plano, TX 7: email: DrBingo@compuserve.com 

I use LDG's excellent AT-I I (version 2.5) automatic antenna tuner Table 2. Measured Data for the Physically Modified AT-11 
in a variety of applications, and I needed a means to switch it in and out Using a Perfect Test Load 
of line easilv. In the OFF (actuallv standbv) mode. the 17 AT-I I RF , , ~~ ~- 

relays all fall into their normally closed positions, which creates a 
decent bypass mode below 20 MHz. However above 20 MHz, SWR 
increases significantly because of the relatively long and complicated 
circuit-board path from the input to the output UHF connectors. The 
modification described in this article brings the maximum insertion 
SWR down from in excess of 1.6 to less than 1.2 across the HF bands, 
and can be applied to other in-line devices besides the AT-I 1. Reducing 
SWR from 1.6 to 1.2 can typically increase RF power output from a 
transistor power amplifier by ten percent, based on measurements I 
have made.' 

The following impedances were measured with an Autek VA-1, 
which is reasonably accurate when the load impedance is close to 50 
Ohms resonant, and the frequency is low. If you wish greater imped- 
ance measurement accuracy, I recommend a Hewlett Packard vector 
impedance meter. Note that these impedances rotate clockwise with 
increasing frequency on the Smith chart; if you ever measure imped- 
ances that do not behave this way, then your data are bogus. I highly 
recommend that you develop the habit of plotting measured impedances 
on a Smith chart as a means of checking your data. RF interference, 
faulty equipment and noise, not to mention cockpit error, can all affect 
the validity of your readings. Also, be sure to take enough data points to 
see all the spirals that may exist when you plot your data on a Smith 
chart. For example, there is a resonance condition in the ten-meter band 
that can benefit from additional data taken between 25 and 35 MHz in 
Table 1 below. 

Table 1. AT-11 Input Impedanoes with Imperfect Test Load - 11 TESTL;"" 1-1 C O R R E F W R  

Impedance SWR Impedance SWR Im~edanee 

Keep in mind that the test load used for 
the measurements shown in Table 2 was not 
a perfect resonant 50 Ohms, although it was 
pretty close. If you want a perfect test load, 
you may have to insen an adjustable 
impedance matching box behveen the test 
load and the autrrtuner. When I did this, the 
input impedances I measured with the modi- 
fied AT-11 were quite different from the 
imperfect load case. Thus in this application 
a very good test load is n e c e s s q  if you 
expect to get the best results. I would also 
recommend using a Hewlen Packad vector 
impedance meter. especially at frequencies 
above 20 MHz, if you have any doubts 
about the accuracy of inexpensive impedance 
might presently be using. 

FI 
N.C. N.O. 

Figure 2. 

SPDT Relay 

measuring devices you 

AT-11 main bomd 

Figure 1. RF bypass via coaxial cable 

As you can see from the measured input impedances at the TX 
port, the RF path through the AT-11 circuit card does not behave as a 
simple series inductance. If it did, we would only need to add a small 
shunt capacitor to tune out the inductive reactance at the higher 
frequencies. We might be able to devise a special lumped-parameter 
impedance matching circuit that would transform the 20 through 30 
MHz impedances closer to 50 Ohms resonant, but we would still have 
to switch this in and out of circuit. So  it appears that the best solution is 
to replace the AT-11 RF path with a length of 50  Ohm transmission line 
when the power switch is in the OFF position. This means we need to 
add a SPDT relay at each UHF connector to switch seven or eight 
inches of RG-58 in and out of the RF path per Fig. 1. 

Keep in mind that the impedances may be affected by the chassis 
cover. Since you are going to be operating with the cover normally in 
place, be sure to attach the cover before vou make vour measurements. 
Resist the temptation during construction to make measurements with 
the cover off, or you may be surprised by the ultimate result. 

LDG was kind enough to supply me with the same small enclosed 
relays that they use on their board. These relays have a 12-volt DC coil, 
and are designed to be soldered directly to a printed circuit. There are 
two mounting approaches one can take when installing the additional 
relays: off-board, or on-board. An on-board configuration would be 
cleaner, but would require modifications to the board itself, which 
might void the warranty if not done very carefully. Fortunately, there 
does appear to be enough real estate on the board to install two more 
relays (left of K1 and above K8) if LDG decides to incorporate this 
mod~ficat~on in futurc ven'on\ of the nutcxuner Houever. I des~ded to 
mount the new relays next to the UIIT: cunnerton u m e  GE Stl~cone 11 
adhesive to attach them to the rear panel. That way I would not have to 
remove the circuit board from the chassis. You may wish to use a small 
chassis-mount relay that has solder eyelets instead of tabs if you are 
operating your AT-11 where a lot of vibration may compromise your 
solder joints. 
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Front-panel switch S1 controls the +12 volts sent to the relay 
driver chip, pin U3-1. We need to wire this switched + 12 volts to both 
the K18 and K19 coils so that they are energized in the ON position, 
and the RF path is connected from the common pin to the normally- 
open pin of each relay. Then in the OFF position, the relays relax to 
their normally-closed positions, and the RF path reverts to the RG-58 
bypass link (about ten electrical degrees long at 30 MHz). 

By the way, S1 does not control the +5 volt rail on the circuit 
board. The +5V is always on when the external AC adapter is plugged 
into 15, regardless of the position of S I .  In other words, it is a bit 
misleading to call S1 the "power" switch, since it only controls the relay 
coil voltage. The microprocessor chip detects the state of S I  via U1 pin 
44, and enters a "standby" mode when it senses that S1 is in the OFF 
state. 

RF. Be sure to ground each end of the RG-58 shield to a lug on the 
closest UHF connector. Do the same for the +12 volt cable. Route the 
new cables carefully along the sides of the chassis so as not to interfere 
with the proper operation of the RF components in the box. 

If you would like to reduce the insertion SWR even more, you can 
emriment with a shunt mica capacitor placed from the normally- 
closed terminal of K18 to ground, depending on the input impedances. 
The imoedances must have some inductive reactance for the caoacitor 
to work with, such as in Table 1. This technique would not work with 
the impedances listed in Table 2 because they are already essentially 
resonant. The best value for this shunt capacitor will depend on the 
length of your RG-58 and your RF buss wires, plus component place- 
ment, which will vary from one builder to the next. The impedances you 
measure will determine if you can use the shunt capacitor approach. Be -~~~~~ 

It is to remember that the microprocessor will set relays sure your test load SWR i;less than 1.02 at all frequencies ofinterest. A 

K1 through K17 to the last remembered positions when S I  is placed in good starting value for your experimental capacitor is 15 PF, 200 volts. 
the ON position. Thus when making comparative impedance measure- I have a new Windows98 RF Design program demo available for 
ments. modified bvpass versus un-modified bypass, be sure that you download from the Internet, with many of the impedance matching >. . . 
don't 'have a couple of relays energized that aren't supposed t d  be functions enabled. This program will save you a lot of tlme if you plan 
energized. In the onginal unmodified bypass condition, K1 through K17 to get the best possible SWR out of any box. See Notes below for 
should all be relaxed or un-energized. In the modified bypass condition, details. 
the positions of K1 through K17 don't matter. The reason a shunt capacitor is preferable to a series capacitor in 

S 1  
this case is the fact that the reactance of the capacitor will be higher at 

+12 v ( rh'e'dcdunrc 

the lower frequencies, so it won't compromise an SWR that is already 
low. In other words we would like the capacitor to be invlsihle if the M~[T~ 01 UF 

input what Fortunately, impedance effect small the is shunt values already capacitor of 50 shunt + jO will Ohms. capacitance have You on also tend the may to input affect be resistance. wondering the input 

1~4001 1 ~ 4 0 ~ 1  reactance more than the resistance. So if our resistance is fairly close to 
J O V  - K19 50 Ohms to begin with, a shunt capacitance is ideal for tuning out 

inductive reactance in a load and bringing down the SWR. Agan be 
- - sure that your impedance measurements are valid and that ymr test load 

Figure 3. Relay coil connections 
is very close to 50 Ohms resonant before embarking on the shunt- 
capacitor experiment. 

shield When properly installed, this 
Shielded cable for &tchsd+l2 volts shunt capacitor will only appear 

across the input to the AT-1 1 in the 
bypass mode. Note that the Table 1 
SWR at 35 MHz will be demded - 
by a shunt capacitor because there 
is no inductance in the corrected 
input impedance (60 + jO Ohms) at 
this frequency. But since the 10- 
meter ham band stops at 30 MHz, 

A d e m  this is a moot point. The AT-I I is 
not rated for operation in the six- 

. .  .. , meter band. Don't take a chance on 
ToSl  smem ; 

I TX Mainboard / ANT a capacitor with a low voltage 
rating. At 150 Watts. the peak RF 

1 I 
- 

CW voltage that will appear across 
this caoacitor is about 100 Volts ~~~~~ ~. 

when the load is 50 Ohms resonant. However, the voltage can be 
Figure 4. Physical Layout of Rear Panel considerably higher when the load SWR is higher, so a 200-Volt . . 

Of course when working on the AT-11, be sure to disconnect the capacitor is recommended. 
power. In order to minimize inductance, use short lengths of 12 AWG Consider the simple example of an 8 inch length of 12 AWG buss 
solid copper for the relay RF connections (Fig. 4). especially since they ,ire about one inch above ground @ig. 5). m i s  looks like a 200-0hm 
will now be longer h n  the original buss. You will have to mount K19 transmission line, which looks approximately like a 0.14 1H inductor 
higher on the panel than K18 in order to avoid the larger toroidal coils for electrically short lengths of line. Table 3 tells us that we can tune out 
on the right side of the AT-I I. But don't get too close to the top the reactance of this inductor by placing a 39 pF capacitor in shunt, with 
aluminum cover plate! Use a shielded cable to bring the switched +I2 only a minimal effect on resistance. o f  course, the buss inductor is 
volts from the upper terminal of S1 to the coils of K18 and K19. And be correctly modeled as a transmission line, hence the 50-Ohm load 
sure to add a transient suppression IN4004 diode across each relay coil resistance is transformed per the impedance" column in 
per Fig. 3. It is also a good idea to add an RF bypass capacitor (C66) at Table 3. Then when we add the 39 pF in shunt at the input to this buss. 
S1 to reduce the RF picked up by the new circuitry that may otherwise we see some additional input resistance transformation, but this is 
get onto the board's +12 volt rail. You may wish to add the same value secondary to the input reactance change insofar as the SWR is 
capacitor across the two diodes, to prevent them from rectifying any improved. 
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Table 3. Effects of A 39pF Shunt Capacitor on a Series 
Inductance 

8 lnchcr 

0 200 Ohm Xmrn Llne 
Impedancs 

Figure 5. Configuration used with Table 3 

This shunt capacitor technique is mentioned as a tutorial exercise, 
and may not he applicable to your situation in light of Table 2. 
I included this technique in the article in order to point out that very 
careful impedance measurements and a very good test load are 
necessary for this kind of work. If you don't have the right impedance 
data, you could be wasting your time adding shunt-compensating 
capacitors here and there. The only thing worse than no measurement is 
a bad measurement. 

You may need to re-adjust calibration components C1, R9 and R10 
on the main board after you have modified the AT-11, especially if the 
automatic tuning does not start at the same SWR that triggered it before 
your modifications. Don't forget to install the RF bypass capacitors 
with as short leads as practical. Just to be sure the capacitors you are 
using are effective at HF, measure their impedance at 30 MHz. If the 
resistance and reactance are greater than a few Ohms, try a smaller 
capacitor. 

One final reminder: since the overall current requirement will 
increase with the added relays, he sure that your 12-Volt DC power 
supply is rated to handle the heavier load. The original 400 Ohm relay 
coils do not require much current (about 30 mA at 12 V), hut if you use 
a different relay, especially one out of the junk box, you may wish to 
measure its current draw when connected to a 12 Volt supply. Also, 
keep in mind that typical AC adapters labeled as 12 VDC run at 14 or 
15 Volts when lightly loaded. 

F'aIh List 
Qntv Part Number Descriotion 

3 C66 .01 1F 50 Volt capacitor for 
C67 RF bypass and transient filtering 
C68 

2 D5 IN4004 diode for relay 
D6 transient suppression 

2 K18 small SPDT relay with 12 volt DC coil 
K19 for switching in the RG-58 bypass link 

8 inches RG-58 

14 inches small-diameter shielded cable to 
provide the switched +I2 V to the relays 

Notes 
Visit the following web site for a free copy of the Windows98 KMSKG 
R F  Designer demo: www.qsl.net/km5kg 

LDG has a web site at www.ldgelectmnics.com 

LDG can he reached by e-mail at ldg@ldgelectmnics.com 

Reference 
I. Grant Bingeman, Transistor PA R F  Ourpur Power vs. Load 

Impedance, April 2000 QRP Quarterly - this is about the MFJ 
9410 10-meter SSB transceiver. 

2. Grant Bingeman, RF Output Power vs. Load Impedance, Feh 1999 
Radcom - this is about the MFJ 9420 20-meter SSB transceiver. 

Grant Bingeman is a Lend Engineer at Continental Electronics in 
Dallas, Texas. mild by WIHUE 
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QSLSHoP I DGOZ'' 
P.0.Box 73 

D-10122Berlin 
Germany 

http://www.qslshop.com 
email: dgOzb@qslshop.com 

Fax: +49 30 44 66 94 69 

W e  promise premium quality QSL cards at reasonable prices. We can do so, because we have 
many years of experience. We use the best available stock, and we have the most modem com- 
puterized printing facilities. 

Our offer is of no risk to you because you don't pay until you receive the cards and check their 
quality. We charge your credit card three weeks after delivery. 

We have printed premium quality QSL cards for many DXpeditions. Check your collection and 
you'll find VKOIR, VK9LM. TT8DX, CNSWW, DZTT, 3B7RF and many others. You may 
find our brand "QSLShop1' or "FUNKAMATEUR" (in English: "radio amateur") on some of 
the cards in your collection. 

In total we have printed more than 200 million QSL cards, over 4 million per year. 



I L It's even more fun when I use homehrew gear I've desimed and built 

Profiles in QRP - 
Rich Arland, K7SZ 
email: k7sz@epix.net 

- . 
myself. I think antenna experimentation is a lot of fun, too. Nothing 
beats building and using a minimalist station and that includes the an- 
tenna. As I mentioned before I enjoy camping and really love to oper- 
ate ARRL Field Day and the QRP To The Field sprints that are held 
several times each year. I also love to write about my exploits in build- 
ing and share these with other QRPers. 

QQ:  Speaking of your writing, most of the folks reading this will rec- 
o m z e  vour name and callsien fmm the by-line on the Tech Topics - ,  

In this installment of Profiles in Q R P  we'll chat with Joe Everhart, and More column in each issue of the QRP Quarterly. How didthis 
N2CX. a long time QRPer, and prime mover in the New Jersey QRP column come about? 
Club. Joe was recently inducted into the QRP ARCI Hall of Fame. He 
presented a very interesting paper on his homebrew 10 meter monitor Joe: Over the last few years I'd wrinen a lot of "Joe's Quickies for the 
receiver at Atlanticon 2000 in March. His engineering talents are con- Idea Exchange column. I was asked to expand this into a test equ ip  
stantly being used to further the technical side of our hobby. ment and procedures column. I have a lot of commercial lab-quality 

test eear at work. However. at home I am limited in my test par. It - 
QQ: Welcome, Joe. Please give our readers a became evident that the vast majbrity of ham 
brief history of y w r  ham radio career. radio operators and homehrewers are just like 

me. and do not have acess to a bench full of 
Joe: I was first licensed as a Novice in 1960. I 
was always building simple one tube transmitters 
of the 6V6 or 6L6 variety, running only a few 
watts. Since I'm convinced that homehrewing is 
the best part of ham radio, these simple circuits velop inexpensive test gear and test procedures 
allowed me to undertake the radio hobby at mini- that most hams can accomplish in their shacks. 
ma1 cost while honing my building skills. I have 
always run at or near QRP power levels (except QQ: Do you think you'll ever run out of col- 
for a couple of years when I backslid using a umn fodder for Tech Tech Topics and More? 
Johnson Viking Valliant at the 100 watt level!) so 
QRP has always been in my blood, so to speak. I Joe: Not a chance. I have a notebook with over 
got serious about QRP and joined the QRP ARC1 fifty pages of ideas and topics that I'd like to 
in 1964 (#169) hack when it was a 100 wan club. explore. This is the classic case of too many 

topics and so little time . 
QQ:  Well, Joe, this is customarily the point I ask 
what drew you to QRP, but you have pretty well QQ:  Tell our readers about your other radio 
answered that question. Any other comments related passion, Gusher Antennas. 
you'd like to make egarding your entry into 
QRP? Joe: Well, this goes along with my passion for 

homehewing and antenna experimentation. I 
Joe: Yes, since I love to build rigs, I became a; have to confess that I stole the idea from Fred 
cited at the possibilities of building portable, bat- Turpin, K6MDJ, who came up with the Bic 
tery operated radio gear when transistors became popular in the late Flamethmwer antenna which used a discarded Bic lighter body for the 
1960s. Since early transistors were not capable of medium a high center insulatorlfeedpoint, RG-174 coax and very light weight wire for 
power, we were limited in what we could produce as far as RF output the dipole elements. Since I always like a play on words, I adopted 
was concerned. This was just fine, as far as I was concerned. I s m e d  PVC pipe fittings for use as the center and end insulators and named 
building small solid state QRP rigs and haven't looked back. my antennas "Gushers". Each antenna is less than one pound in weight 

and this includes the feedline, insulators, dipole elements and BNC 
In addition I am now experimenting with microcontrollers to huild connector. 
intelligence into QRP rigs. I enjoy taking my QRP hobby on the road 
with me and camping using minimalist radios. There are several models: the Gusher Classic is a 40 meter dipole that 

can be used on 40 or cut for any band between 40-10 meters. Then 
QQ:  Tell us a hit about your professional credentials. comes the Gusher High-Bander which is a 20 meter dipole which can 

also be cut for any band from 20 to 10 meters. The Gusher 2L has a 
Joe: I am an Electrical Engineer and hold a Masters Degree in Com- feature where the dipole elements can he detached from the center h- 
puter Science. I have been involved with 2 way commercial radio and sulator which allows you to have several dipole elements cut for differ- 
military communications for many years. Currently I am working on ent bands, making it a multihand antenna. I have recently added the 
the Bradley Fighting Vehicle Mobile Command and Control (C2) sy s- Gusher 28 which is a dual band antenna. It can be configured for any 
tem, which is fascinating work. two bands between 40 and 10 meters. You must specify which two 

bands you want when you order. 
QQ: It's obvious you really enjoy homehrewing. Do you chase DX or 
contest? What are some of your other interests within the ham radio The Gushers are designed to be used as inverted vee antennas or slop- 
hobby? e n .  It is acceptable to hoist one end up into the top of a tree and termi- 

nate the other end near the ground, erecting a sloper. This is especially 
Joe: I'm a casual DX er. If I run across a D X  station I'll work him, but useful for added gain in a favored direction. The antennas have about 
I don't go out of my way to cruise the hands looking for the new one. 30 feet of RG174 coax terminated in a BNC connector (the current 
Contestine is another matter. I love to work QRP contests. I enjoy get- favored RF connector of homehrews). RG-174 is lossy hut for a run of 
ting on and giving out points and working the other folks on the air. 
28 

only 30 feet. the losses are tolerable up through 10 meters. 
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QQ: I mentioned at the start of this interview that you were recently 
inducted into the QRP ARC1 Hall of Fame at Dayton this year. How do 
you feel about this honor? 

Joe: GREAT! I am both thrilled and humbled at the same time. It is an 
awesome honor to be thought of in the same context as some of the 
m l y  great people who have advanced the QRP hobby over the years. 
This is the kind of feedback that makes me want to do more for the 
QRP hobby. 
QQ: Where do you think the QRP hobby is headed? 

Joe: There is a surprising momentum within the ham radio hobby 
right now. I know for a fact that the Internet and smail  has been in- 
strumental in helping QRP grow. In the past (before the internet) if you 
had a problem, you wrote to someone at the magazine, and waited for 
their reply. Now days, you can solve problems in minutes or hours that 
would have taken months in the past. This is a great way to do busi- 
ness. It brings QRPen together and makes for a more cohesive hobby. 

I also see the trend developing where microcontrollers and digital cir- 
cuitry are being implanted into QRP rig designs to greatly improve the 
operational convenience and overall performance of the radio. I think 
that this trend will continue to grow. In effect, QRP homebrew is sort 
of "retro" with a digital twist. We see lots of good rig designs coming 
off the drawing boards. This coupled with new modes like PSK-31 and 
frequency hopping techniques, using commercial off-the-shelf chips, 
will make for some interesting times in ham radio. 

QQ: I know that you are heavily involved with the New Jersey QRP 
Club. Give our readers a run down of your take on regional clubs. 

Joe: Until recently, the QRP ARC1 had been the only QRP organiza- 
tion available to many stateside QRPers. With the advent of regional 
clubs, QRP has entered a new era. Regional clubs allow QRPas within 
a geographical area to get together on a regular basis, share thoughts 
and ideas, troubleshoot problems and plan operating events and club 
projects. In addition, as with the NJ Club, we have come out with some 
really neat, inexpensive kits that help folks get started in homebrewing. 
QRP Homebrew is a quarterly publication from the NJ Club and fo- 
cuses entirely on homebrew projects for QRPers. 

QQ: I've put this question to everyone I've interviewed todate, so I 
might as well ask you: Do you think that the ARRL needs to offer a 
QRP endorsement for their DXCC program? 

Joe: ABSOLUTELY!! QRP DXCC is a monumental undertaking and 
it should be recognized. If the ARRL can't verify if someone uses 10 
kilowatts why worry about someone using 5 watts or less? A QRP 
DXCC endorsement would encourage participation in one of the fastest 
growing areas of ham radio: QRP. 

My thanks to Joe Everhart, N2CX for taking the time out of his busy 
schedule to do this interview for Profiles in QRP. 

Till next time.. .73, Rich K7SZ 

High Y'all, it's me again. It be August now and we done Take to Course , every now and then she would eat through the keyer 
the Field, Fielded the Day, SSBed the QRP Sprint and managed to stay cable or Mic cable and my tuning knob has some gnaw marks on it ... 
alive doing it ... 'course now we done got a K2 along with my QRP++ however I kept things outta reach and we had some good 
to work the world with, so we be in "high cotton" up heah! times ....' course when she got sleepy she would crawl under my T-shirt 

U kneaux on July 19, me and my Cajun belle celebrated our m and go to sleep. 
nivenary. We gone went to a movie and dinner and had a good time ... U kneaux the strangest thing done happened ... a coupla nights 
when we got ourself home, I went to check on the guineas (got six after pepper passed on, I was looking out the window towards Louisi- 
guinea pigs) and thar was Pepper laying in front of the cage ... she was ana... that's south west from Strong, Maine ... and I saw a star I hadn't 
sleeping the eternal sleep of the silent key ... seen before. A little one it was, about half way up the horizon. I 
Boy did I got myself upset ... I cried like a baby, got my nose to run- reached over and pushed the auto CQ buttons on the K2 and looked out 
ning. Pepper was the picture of health when we went out to celebrate ... the window again ... and u kneaux that little st= started blinking like 
a pretty grey color ... she was strong and one of the brave ones and boy crazy when my call sign was sent. .. sheaux nuff. .. each time my call 
she done got into everything, given half a chance. was sent or someone sent my call t h t  little star would just blink away. 

I used to brought her upstairs to my operating bench and let hzr If I saw the little star blinking and couldn't hear my call I used 
ham along with me. She would sit back and watch the SSTV picture the RIT and sheaux nuff someone just off frequency was calling me. 
form on the computer screen and just oink and oink. On CW she got to Finally I bit the gator ... I looked out at that little star and said 
where she could recognize my call sign and just make all kinds of "Pepper" ... u done thought a mama gator done caught me on her nest... 
racket when she heard it ... sometimes she would roll on her back and that little starjust started blinking and blinking! 
tun with her feet in the air and just oink away ... So now when I work CW on a clear night and can see that little 

She quickly learned where the message key on the KZ was and star to the SW I watch it blink each time my call is sent or when I 
would push it with her nose and go wild when my call sign was sent .... whisper"Pepper". 
she even recognized my call when someone answered the CW CQ. We U might want to check the night sky for that little star and iffin u 
really had a good time with pepper ... one night she got to playing with think u see it, just whisper "Pepper" or send my call KEILA. If it 
my key and learned how to send either dots or dashes. She would take blinks, that's Pepper ... 
her paw and hit the key and just oink away .... as the side tone whistled 
out the dits or dahs. Y'all be good now! . . .From a Displaced Cajun in Maine. 
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In thr North Ceorga OKP Club, we are always klckln$  round i~lc;~,  
for new rigs and kits. For some time there has heen an expre~sed inta- 
est in some kind of tube transmitter. Simple in design and using a 
minimum of pans, it should be something that every QRPer could 
build regardless of skill level. The NoGa Twin Tube 80 was designed 
to meet such needs and uses a pair of 6AR5 tubes (see note for avail- 
ability) that can produce 1.5 watts on 80 with a simple 150 volt power 
supply. Upping the plate voltage to 250 will produce 7 to LO wans. 
This transmitter is constructed on an Altoids tin and safely contains all 
voltages (except RF) within the tin. Two tubes are used in parallel in 
order to pull enough current to produce over I watt with the trans- 
formerless B+ supply. For the circuit, a crystal controlled colpitts os- 
cillator was chosen because it works so well with the 6AR5 pentode 
tubes. A capacitive voltage divider feedback arrangement is used 
across the crystal. A 3579 kHz crystal is used to check in with the boat 
anchor bunch and in the basic package; we eliminated the crystal 
snrket in favor nf clin leads to accommodate the laree varietv of crvs- 

c i h  i n  place. T:kc t\vo c r rc \ i r i  :inil nrollrlt thc i;~ri:ihls ~~~~~~~~~~~~. 
Mount the key jack and the RF jack. 

Winding the Coil -Now wind the coil. Start with a "narrow" pill bot- 
tle about 1 inch in diameter and two inches or more tall and drill two 
holes in the bottom, one near the bottom on the side and one near the 
top on the same side. If there is any gummy label residue on the bottle, 
you might want to clean off with paint thinner. Now pass about 4 
inches of wire into the lower side hole and through one of the bottom 
holes. Wind 32 turns around the bottle in either direction. This will 
take about 11 feet of 26 gauge wire. Pass back through the hole near 
the top and then down through the other bottom hole. You should now 
have a very neat coil with two wires coming out the bottom. Put a strip 
of masking tape around the middle of the coil. Now take two feet of 
wire and wind 4 NnS on the middle of the masking tape. Twist the 
ends 3 or 4 times to keep the wire in place. This is the RF output link 
coil. One end should be 2 inches and the other end will be 4 inches. " - -. . -. . . . . - . . . . . . . . ..-.- ~- ~~~~ ~~~~~~~~ " 

tals we might run across. Ke ws and nuts orienting the wire 
cathode circuit. The plate leads toward the tubes. 
tank circuit is parallel tuned 
and the high voltage is The bulk of the wiring is now 
off the tuning capacitor done below the chassis. Since 
the top of the chassis) by w this is an 80 meter rig, no th  
ing the .01 uf capacitor in ing it is really that critical and 
series. RF output is via a 4 it is supposed to oscillate any- 
turn link on the middle of th way! All the tube pins are 
tank coil and the link can be jumpered in parallel except 
slid down the tank coil to r e  pins 3 and 4 - the filaments 
duce the power if desired. i are wired in series. Remem 

her that under the chassis the 
A word of caution here - pins are numbered clockwise. 
This unit was designed so it 
could be built easy and Power Supply - The power 
cheaply. I f  does however rp supply should be built inside a 
quire you to recognize cenain plastic box to prevent e x p e  
potential voltages in a trans- sure to AC and high voltage. 
f n n n r r ~ o r  derien. E v e n  d A wall wart is used to supply ~.. - ~~ , ~, 
fort has been taken to insure 
that shock does not occur. However, ifyou do nor understand where in 
this circuit that potenfialy harmful voltages could occur, we suggest 
you review your construction with on experienced builder before you 
"fire it up. " Safety has been raken into account and ifyou follow these 
instructions, there is nothing unsafe about this unit. Forcomplete iso- 
lation of voltages (although there will still be harmful volrages present 
inside the rig) from ground, an isolation transformer should be used. 

Construction Thoughts - You should start your assembly by prepar- 
ing an Altoids tin by renlaviug the hinged lid carefully. Set the lid 
aside as all pans will be mounted on the bottom and the tin will be 
used face down. This is to give room for the key jack and the RF con- 
nector on the edges of the tin. Using a chunk of 2x4 wood to support 
the metal, start punching the holes with an awl or ice pick from the 
outside. The holes may be enlarged with increasingly larger sizes of 
phillips screwdrivers and by using the needle mse pliers to open the 
tube socket holes. Possibly one could use a Dremel t w l  to cut the 
holes with one of the rotary files. The punched holes are actually 
stronger because of the rolled metal on the front and the rear. Note the 
pin position of the tube sockets then scrape the paint from the Altoids 
tin where the mounting ears contact the metal. Using a solder gun or  
lareer iron tin those 4 areas where you scraped the paint off. Then tin 

the 12 volts needed by  the 
series connected tube filaments and due to the weight should be tied 
down with a tie wrap or clamp. The capacitors should be tied down 
with lacing cord. string or tie wraps. All wiring can be done point to 
point. Use a 3 wire power cord with safely ground or this design will 
not work. (Ed. Note: To insure that your house wiring is connected 
correctly, place a neon bulb and series resistor (220k) between the 
black wire and the green wire in the power supply. If this bulb does 
not light, the rig may not work and your house wiring is defective, pcs- 
sibly dangerous.) The terminal strip should be inside the plastic box 
used to housc thc power supply (see diagmm). Only insulated wire 
should be run from the power supply to the rig with no exposed con- 
nections. Do not plug in the crystal or tubes for the initial test. 

Testing - Test the power supply by plugging it in and measuring the 
voltages at the terminal strip. Disconnect power. Let the filter capaci- 
tors discharge; it will take several minutes! Wire the cable to the 
power supply and plug in the AC cord. Now check the transminer for 
+I50 volts at the B+ bus. Also, check for 12 volts (AC) from pin 3 to 
pin 3. Again, disconnect and let the caps discharge. If all is OK, in- 
stall a crystal and plug in the tubes. There is only one adjustment in 
this transmitter, the air variable. Connect a wattmeter and dummy load 
to the output jack. Connect a key, press the key and adjust the capaci- 

boyh sides of the tube socket mounting ears: Now solder the tube sock- tor for maximum power on the peak. Use the point of maximum of 
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capacity for this setting. You may also note a 
peak near the minimum capacity. This is a AJctie Gk, zhc 80 
40m output. The rig will work on 40 meters 
with this method. (Close attention should be 
paid here - the rig may chirp as not all 80m 
crystals enjoy working in this mode and you . 
may be out of band. A 40m crystal could be 
used, of course. - Ed.). Operating with the 
variable cap open on 40 meters will produce a 

A ,  32 rtrrsp hi 
significant 20 meter output so be sure to use an 

@ I '' br* 

antenna tuner tuned to 40 meters. A better way 
-JOl - / ; ~ ~ T T M  I /  

would entail removing 113 to 112 of the coil 
turns (and 1 or 2 link turns) for 40 meter opera- 
tion. Back to 80 meters, you should see about 
1.5 watts output. Now go look for boatanchor 
users on 3.579 MHz knowing that you rolled 
your own and are doing it the thrilling way on adi, cA\ 
QRP! 

Some notes on Safety-If your house is not 
wired with grounded outlets then you will defi- 
nitely need to use an isolation transformer here. 
You will also have to connect the wires in the 
power supply to the "white" wire instead of the 
"green" safety wire. However, if grounded 
outlets are provided, then there is no need for 
an isolation transformer. Let me explain. The 
use of a 3 wire power cord is a tremendous 
safety device. First, the round pin (and green 
wire) is connected to the household ground and 
the radio chassis. The other two wires are tied 
direct (soldered) to the two pins of the wall 
wart which is mounted inside the plastic cabi- 
nethox. AC for the This tube wall filaments. wart provides Now for the the 12 HV, volts a 4 C L e $ = J ~ r ~  

T- ~ C O C ( . L  ILCP Jzb'flC 
diode is wired from the black wire on the wall 
wan to the positive side of the electrolytic filter OF+, Fhf5 
capacitor. The negative side of the filter a- 

; '" 
1. w.' 1 0 TIP r/ ('34 

pacitor goes to the green and chassis ground. 97047 - 
Yes, this will put a bit of current into the I' 

3. A E .  - *6*5~ ground wire (about 4 0 - 4 0  ma.) when the key - . 
is closed so it is not serious, but it may be con- 

EIQ*I/U& 
sidered by some to be a violation of the elecui- S T R ~ P  

cal code. Is it safe? Absolutely! The code is b 3rRZ e-3-60 
designed to make wiring safe for the "masses" 
and this design is safe. But that does not mean 
that there are not other safety arrangements. Perhaps others will write have just eliminated. If you read the NEC, g to article 250-21(c) 
in with their preferred method of using rigs in the transformerless where it talks about temporary (ground) currents (only during key 
mode. down for us) not classified as objectionable currents (intentional for us) 

but performing the intended safety grounding function. This descrip- 
One last suggestion - G o  to your electrical box, take a screwdriver and tion may very well make this totally within the code! In any event, 
remove the cover. Inside you will notice that the white wires, green please exercise caution in construction and have an experienced ham 
wires and bare wires are all tied to the same ground buss bar as well s check your work if this is at all unfamiliar to you. And now to the 
the service ground. Before you reattach the box cover put a rubber mat shack for a little "glowbug" QRP operating. ~ d i t e d  by W ~ Q O  
on the floor, put on rubber gloves, get a large well-insulated screw- 
driver and tighten all the screws that have wires attached. BE C A R E  
FUL! I have never found a box with no loose screws, usually at least Note: a set of two new 6AR5 rubes may be ordered from NoCa member 
half are loose. As they did not loosen with use, then they were not Dave Meadows, K4LDI, 2920 Shillingford Ct., Mariena, GA 30067 for 
tightened by the installer! Just think of all the radio noise that you $6,00postpaid. Please include an address label wirh your request. 
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Test Topics ... and More 
Joe Everhart, N2CX 

214 NJ Rd. 
Brooklawn, NJ 08030 

e-mail: n2cx@voicenet.com 

A Low Level Calibrated RF Test Signal Source 

As promised last time this TTAM will begin to describe the cb 
sign for a crystal-controlled signal generator with calibrated low-level 
outputs. This project is sufficiently complex that it will take several 
installments to handle. This time around we will discuss the overall 
philosophy and provide the basic crystal oscillator circuit. The next 
column will deal with attenuator details and calibration. In addition, 
mechanical construction &tails will he in the Joe's Quickie in Mike 
C's Information Exchange column in the next QRP Quarterly. The 
overall enclosure and internal shielded compartments will be con- 
structed using copper clad pc board material. The future Quickie will 
provide dimensions for all of the pieces and a complete outline of how 
to duplicate the enclosure. 

Coming To Terms - Calibration 

A favorite quote that has always impressed me is the following: 

"When you can measure what you are speaking about, and express it in 
numbers, you know something about it. But when you cannot measure 
it, when you cannot express it in numbers, your knowledge is of a mea- 
ger and unsatisfactory kind. It may be the beginning of knowledge but 
you have scarcely in your thoughts advanced to the state of science.'' 

William Thomson, Lord Kelvin, 1824-1907 

This expresses how I feel about testing and shows the philosophy 
I try to employ when designing test equipment. Measurements don't 
mean an awful lot other than to give you "warm fuzzies" unless you 
can exactly quantify exactly what you have measured. 

Sometimes it's good enough to know that your rig is tuned to the 
40 meter band, but to stay legal and to be sure that you can find the 
QRP frequency, you have to be able to tell exactly where in the band 
you are tuned. As mentioned in an earlier column, this requires preci- 
sion of measurement to tell that you are at 7040 kHz and not 7030 or 
7050 and it also requires that your measurement is accurate enough 
that the 7040 you measure is the same 7040 that everyone else does. 
You arrive at this accuracy through calibration or making sure that you 
adhere to a frequency standard that is the same as everyone else's. 

Another example comes from real life. (As opposed to ham m 
dio!) You want the radar gun the police use to monitor your car's 
speed to read the same as your speedometer. If there's any disagree- 
ment in calihration you know who loses ... 

Back to the topic on hand. Getting good frequency calibration is 
quite easy these days. You either buy a well-calibrated frequency 
counter or calibrate it yourself using a reference from a GPS receiver 
or one of the WWV stations. Of course you do recheck your calihra- 
tion periodically, don't you? 

Other electronic parameters are not quite so easy. Devices such 
as the AADE WC meter (ref 1) and RF analyzers from MFJ and Autek 
(refs 2 and 3) make SWR and LC easy to handle. And similarly we 
can buy inexpensive digital nultimeters that measure DC and audio 
frequency voltage and current and DC resistance. But when it comes 
to RF voltage, things get more interesting. Simple RF detector probes 
are quite usable with the DMMs for RF voltaces on the order of several 
32 03 

volts but the inherent 0.2 volt or more fonvard drop of ordinary diodes 
cause large errors at low RF voltages (ref 4.5). 

This difficulty in accurate low-level RF measurement makes it 
very difficult to properly calibrate the milli-and micro-volt outputs of 
signal generators if you do not have access to a $20K+ specmm ana- 
lyzer. And those low levels are exactly what you need to work on le- 
ceivers. The signal generator described in Designed For Test this time 
and next will tell how to build just such a signal source with very little 
in the way of fancy test equipment. 

~ n e x a m ~ l i o f  just how fussy things can be in calibration can be 
av~reciated hv considerine how a simole voltmeter is calibrated in the . . u 

commercial world. To begin, the standard volt is defined on an inter- 
nationally agreed-to standard based on measurement of fundamental 
quantities. Each major country then has its own national standards (in 
the US it's the National Institute of Standards and Technology, for- 
merly the National Bureau of Standards) traceable back to the interna- 
tional standard. This, in turn is used to certify secondary voltage stan- 
dards maintained by commercial calibration laboratories. These for- 
profit companies use their secondary standards to calibrate individual 
voltage measuring devices (voltmeters or digital multimeters for exam- 
ple) used by equipment manufacturers. And finally those manufactm- 
ers use their calibrated meters to calibrate the products they make and 
we homehrewers buy. 

Now every step in this calihration chain adds a bit of uncertainty. 
So you can see that since errors propagate down the chain and there is 
no corrective mechanism, each calibration operation must be done very 
carefully to maintain overall accuracy. How this is done is far too in- 
volved to go into in this column but a small flavor of it can be derived 
from the fact that a good rule of thumb is that when done device is 
used to calibrate another (or to check calibration) the "standard" device 
has to have an accuracy 10 times the accuracy of the device being cali- 
brated. So that's why it's tough for you to do in your home workshop! 

Designed For Test 

The signal source is intended for receiver measurements. It will 
be operate on a single crystal-controlled frequency and produce known 
output levels. Those levels will be sufficient to do a very strong signal, 
one that is $9 and S3, respectively, into a 50-ohm load. The goal for 
calibration accuracy is 3 dB, which is quite entirely satisfactory for 
homebrew purposes. This accuracy will be gotten h i  means of conser- 
vative desien and some I1 think) clever use of test eauinment and com- 

~ - ~ . . 
ponents that most homebrewers already have on hand. In addition the 
signal source will produce no off-frequency harmonic or spurious out- 
puts greater than 30 dB below the desired output. 

One downside is that it will operate on a single frequency and 
you will have to obtain a crystal for that frequency. Of course QRP- 
frequency crystals are commonly available so this should not be diff- 
cult. And the output levels will not he adjustable. However you should 
be able to set them to almost any (preset) voltage close to the design 
values bv tailorine comvonents and calibration methods vourself. 

9-VOLT BATT. I _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _  
F'------r-------r-----I 

' XTALOSC. ATTEN I ATTEN I ATTEN ; 

Figure l S i g n a l  souree block diagram shows 2 levels of shielding 

Figure 1 shows the signal source block diagram. A crystal- 
controlled oscillator generates a signal at about 0 dBm (about 224 mV) 
which is attenuated t i  the desired levels by means of cascaded resistive 
voltaee dividers. Note the dotted lines around the oscillator and attenu- u 

ator sections. Each is individuallv shielded from each other and a s c -  
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ond level of shielding isolates each from the outside world. Note also 
that the 9-volt battery used for power is also within the outer shielded 
compartment. 

This may seem like overkill until you realize that the total a- 
tenuation required is nearly 120 dB! Using nested shielded boxes nips 
any leakage in the bud so that special-purpose equipment and tecb- 
niques are not needed to make an easily-reproduced low-level signal 
generator. The idea is an extension of a "low-level RF source" &- 
scribed in Ref 4 and is probably attributable to Wes Hayward, W7ZOI. 

- - - - - 
lotma - 

bifilar on 
Fr37-43 

Figure 2 - Signal source crystal oscillator 

Figure 2 is the schematic diagram of the crystal oscillatu. It 
uses the familiar "crystal colpitts" type circuit but derives a very clean 
output waveform in an unusual manner. Note that the output is cb- 
tained from resistor in series with the crystal! This elegant "trick" uses 
the highQ crystal itself to filter out noise and harmonics from the cs- 
cillator signal. It is described in Reference 6. 

Component values are given for 40 meter operation. To use on 
other frequencies change the quartz crystal and scale the 220 pf feed- 
back capacitors by frequency. For 80 meters use about double the ca- 
pacitance shown and for 20 meten use half. Resistor values given are 
a good starting point though they may need to be changed to obtain the 
proper RF output voltage as will n 

OUT 

A sample layout is provided in Figure 3. The components i n t m  
tionally not labeled so that you will have to identify them yourself. 
Construction is done in the so-called Manhattan style or as I called it 
"PC Dots' in a Joe's Quickie back several years ago. The open layout 
is fine for the purpose especially since the final project will be enclosed 
entirely in a shielded box. 

So you can get a good head start on the final project if you build 
up the crystal oscillator ahead of time. What's more the very clean 
oscillator is a fine project by itself even if you don't use it for the low- 
level signal generator. 

Stimulus and Response 

To make room for the project started in this column, this section 
is being postponed for acouple of issues. If you have questions please 
send them to me at dcx@voicenet.com or my snail mail address: 

Joe Everhart 
214 NJ Rd 
Brooklawn. NJ 

I will endeavor to answer the questions personally though the 
responses probably won't appear in this column for a while. Your 
questions are important to me so please don't hesitate to ask! 

References: 
1. Almost All Digital Electronics web site - www.aade.com 
2. MFJ web site - www.mfjenterprises.com 
3. Autek Research web site - www.autekresearch.com/ 
4. Test Equipment chapter of "ARRL Radio Amateur's Handbook" 
5. Test Equipment chapter "Solid State Design for the Radio Amateur" 

by Demaw and Hayward 
6. "Digital PLL Frequency Synthesizers - Theory and Design" 

SCALE APPROX. 

BOARD SIZE 

2x3 IN. 

r Figure 3-ample layout for crystal oscillator ( 
~p 
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l~dventures in .  . . I My equipment on these expeditions are a QRP+ and Black 
Widow 20ft polelwire vertical with 2 raised radials. I power the station 
with recvcled Nicad "C" cell batteries. The complete stow with pic- 

Milliwatting I/ tures, is available on my webpage at http://www.madisoncounty.neU 
-kj5tf/. And in my links page you can click and go to the US Islands 
website. If you don't have web access, you can contact the program 

Jim Hale. KJSTF 11 c o o r d i n a t o r ~ 9 ~ ~ ~  via CBA 

kjSrf@madisoncounty.net 
Russian WW RTTY 

The last weekend of July is the Russian WW RlTY contest. The 
In January 1999 I was so impressed with how well milliwatts 

were working that 1 decided to uy and get my DXCC with only milli- 
watts. Band conditions in most of 1999 cooperated pretty well with my 
efforts, and my DX'ing was fruitful. Conditions so far in 2000 have 
been disappointing for the most part. But still there has been some pm- 
gress in the road to my 100 DX stations. I just received a QSL this 
past week for Clipperton Island FOOAAA, that I worked on 12M CW 
with 6M)mW. This is DXCC country number 68, and I'm hopeful that 1 
can get the other 32 by the end of 2000. 

Baek to Slate Gap Island 
In an earlier column, I wrote about my "Goodbye To Summer" 

expedition's to Slate Gap Island, here in Arkansas. On August 1,2000, 
1 was able to land there again, and operated for about I-% hours. De- 
spite the band conditions, I made three contacts running 1 . 5 ~  - 
700mW. On ISM was HPIAC. Cam in Panama City. Panama. He gave 
me a 559 with my 700mW. He dropped to 5w and we made it QRPx2. 

To qualify an island, on a lake or river in the USA or Canada for 
the US Island awards program, you need 25 contacts and at least two 
countries. When I left off last fall, I had I9 logged. My first trip this 
year resulted in 3 QSO's logged, so 1 need 3 more to get an official 
number for Slate Gap Island under US1 rules. Once an island has quali- 
fied, it will be hunted by island hunters all over the world. And Arkan- 
sas is a rare one for island hunters. Its kind of interesting to have DX 
stations calling you for a contact. And, I'm operating on a beach, and 

Solar index was 153, hut stillthere were signals on 15M. So I put my 
newly rebuilt 15M quad to work, along with my old reliable 20M half 
square wire antenna. I was able to work the following DX: VP5, OK2, 
LZ2, UW8, T94, F5, YL2, LA7, and XEI using 700mW. I wimped 
out only one time, and went QRO to 1 . 5 ~  to work a VK6 station. 

Randy's K2 mW mod 
Randy Hargenrader WJ4P has come up with a pretty neat way to 

get the Elecraft K2 to go down to 10 milliwatts, as well as regular 5w 
QRP. All with the flip of a switch. I have posted Randy's mod on my 
website for all to see. 

250,000 miks per watt on 12M band 
On 7/23/00 FOOMOT on Clippertoin island, was in a light pile 

up on 12 meter band CW. I heard him very well, so called him with 
40mW. He got a partial on my call, and the next time he copied me ok, 
and we made the exchange. 1 knew I could do hener, so I lowered my 
power to only 20mW and called him using the Arkansas QRP Club 
callsign, NQSRP. Again, he called "QRZ?", and I made the exchange 
as I did only 17 minutes before with my personal call. The best mileage 
for 12M hand is held by yours truly, for a 12mW QSO with C08LY in 
Cuba. That was about 127,000 miles per watt. This new mark, when 
confirmed, almost doubles my mileage. 

Best of 73's,72's and sometimes 71's! Jim, KJ5TF 
running milliwatfs. Can it get any better? 

l~emember When. . . 
Historical Notes 

Les Shattuck, K4NK 
112 Park Circle 

Greenville. SC 29605-5159 
Emil:  k4nk@aolcom 

at best. When most of the officers lived on one coast or another they 
saw each other more often and communicated in the QRP ARCI nets. 
As I said in a past column our net system was the only way of knowing 
what was going on before QRP-L came along, or you had to wait 3 
months for your Quarterly. 

Chapters began to spring up in 1962 or 1963 shortly after the club was 
formed. Again they were useful to get a group in an area together at 
hamfests. etc. While several chanters were active. one chanter seems 

L 
~ ~ ~ ~ ~ - ~ ~ .  ~ ~ 

!I toreally have taken off. The 0rLgon Chapter seems to babe evolved 
very nicely. I read their little newsletter in March 1964 with great in- 

Hello again ARCI members! This issue I will scratch the surface of 
how the club broke it's administration up into "divisions" and how 
these divisions spawned local groups called "Chapters" in the early 
days. Of course today there are many localized QRP in the early days. 
Of course today there are many localized in the early days. Of course 
today there are many localized QRP clubs or groups that interface for 
activities. But early in our history we had chapters like the QCWA 
does. 

First, we will talk about the Admin Divisions. In the early days of the 
club an idea was hatched to elect a Board rep from each call area or 
Division as it was known. This worked out for a while hut was 
changed when reps could not be found for many areas. It seems 
throughout our club history that the officers seem to come from one 
call area. Most of the officers started out on the west coast and later a 
group on the east coast was in prominence. And so it moved around 
the country. Several Texans even held the offices for a while. This 
was done mostly because communication between officers was scarce 

terest. With K7LNS and K7QXG as editors, they covered news of 
QRPers in the 7th call area. The original name of their newsletter was 
R-S-T. While I am still trying to put the pieces together, a 1967 News- 
lener called "Random Radiation" was very nicely done with some 
color. The 7th area rep at that time was none other than Howard Pyle, 
W70E. At that time, this Chapter or Area newsletter was better than 
the QRP Quarterly, which was about a dozen mimeographed pages. 
And they even accepted ads, something that did not come along for 
quite a while in the QQ. 

On a last note, QRP ARCI also had a "branch as it was called in Aus- 
tralia and New Zealand with a VKKL Representative. I can't help but 
think of the similarities between the 1960's and today. &ups of 
QRPers have always gotten together for social bonding and the ar- 
change of ideas. As always, if you have any old QRP ARC1 newslet- 
ters, certificates, etc., could you send me a copy? I will be happy to 
pay for the copying and mailing. Thank you. 

72 Les,K4NK 
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r 3 R  20-30-40 METERS. 
by Ade 1 

The SDRV-234 is a RESONANT ground-mounted vertical for 20, 30, 
and 40 meters using the popular Black Widow or the SD-20 collapsible 
"crappie" fishing pole. It employs linear loading to achieve resonance 
on 30140 meters where the radiator is shorter than the resonant length 
for those bands. On 20 meters, the radiator is cut to its resonant length 
when mounted on the Black Widow w l e  (see later discussion). . . 

Let me emphasize upfront that the dimensions shown are for a 
SYSTEM including a MINIMUM of ten 2 0 4  radials. More radials of 
equal or greater length can he added for increased efkiciency, hut going 
below the MINIMUM cancels resonance and decreases efficiencv. es- , . 
pecially on 30140 meters. The efficiency of a mound mounted vertical - 
depends almost entirely upon the number of radials under the vertical 
(assuming good coax and connections). The purpose of the radials is to 
provide a low-loss return path for ground currents to eliminate ground 
loss. Hence, the size of the wire used in the radials is unimportant since 
the total ground return current is divided among the radial wires. My 
two earlier articles (QRP Quarterly, October, 1999, pp. 36-40; January, 
2000, pp. 20-26) provide lengthy discussions of the function and k- 
havior of radials and can be consulted for more explanation of these 
basic principles. 

Two points should he restated here about t k  popular kind of 
radial in which four or five conductors of a strip of computer ribbon 
are cut to resonant lengths for several bands. Alternately, Iconductor 
rotor cable and other kinds of multfconductor cables have been used in 
this manner. However, in electrical terms, each bundle of conductors in 
such a radial functions ONLY AS A SLNGLE WIRE, and thus amounts 
to only one radial wire. Furthermore, none of the conductors are reso- 
nant when placed on the ground under a vertical. The claimed func- 
tions and advantages of this kind of radial, in a word, are an illusion 
and a waste of time, energy, and hope. 

I should note that the W6MMA Vertical, like the SDRV-234, is a 
resonant vertical but uses inductive center loading to achieve resonance 
on 30140 meters (and 80 meters with the big loading coil). So, if you 
are usine a W6MMA Vertical. there is not much ooint in switchine to 
the SD<V-234 (but change the length of radiator; for 20.10 meters -- 
see below). If you wish to improve its operation, simply add more real 
radials to bring up its efficiency. However, if you are using one of the 
random-wire non-resonant verticals that a e  supposedly resonated by 
an antenna tuner in the shack, then a switch to the SDRV-234 is well 
worth the effort. 

Design Theory. 
Although the concept of linear loading has been around for a 

long time, it has found very limited application in amateur radio antm- 
nas. A few commercial yagi designs (Hnd a few in the ham literature) 
with shortened driven elements have used the technique. Shortened 
dipoles with folded-hack sections are the most common application of 
linear loading. 

Linear loading is quite simple. When a section of transmission 
line is shorted at the far end, it forms an inductance. In effect, it te- 
comes a stretched-out coil with one long "turn". A shortened antenna 
(i.e., too short for resonance at the frequency of operation) exhibits a 
capacitive reactance whose magnitude increases as the length of the 
radiator decreases relative to the resonant length required for the fre- 
quency of operation. The shortened radiator can be brought back to 
resonance by inserting an inductive reactance equal to its capacitive 
reactance. The reactance is thus cancelled, and resonance is achieved. 

In simple terms, the missing portion of a shortened vertical radia 
tor can be replaced by an inductor. The W6MMA Vertical uses a 

VER 

lumped inductance i n  the form of its "loading coil." The SDRV-234 
uses a section of transmission line as its "one-tum loading coil." To 
vary the inductance of the W6MMA Vertical's loading coil, a shorting 
tap slides along the coil, determining how many of its turns are in the 
circuit and hence how much inductance it ehibits. In the SDRV-234 
desien. a short across the transmission line loadine section determines 

u .  - 
how long the "one-turn loading coil" is and thus establishes its induc- 
tance. The total length of the loading section is selected for resonating 
the SDRV-234 on 40 meters. The 30 meter tap is adjusted to shorten 
the "one turn coil" to the smaller value of inductance needed to reso- 
nate the SDRV-234 on 30 meters. The loading section is shorted at 
both ends to form the equivalent of a single wide wire which resonates 
on 20 meters and functions as the radiator. 

In eeneral. a linear loadine section made from low-loss twinlead - 
has two advantages relative to a loading coil. First, the loading section 
radiates the energy passing through it, whereas a loading coil does not. 
Second, the loading section is virtually lossless, whereas a coil always 
exhibits a minimum of several ohms of loss. However. the efficiencv 
of a loading coil system can be increased by moving the insertion point 
upward and away from the base of the vertical where the current is at a 
maximum -- the strateev used in the W6MMA Vertical. In contrast. ". 
inserting the linear loading section at the base of the vertical is the 
most effective use of the inductive characteristic of a shorted transmis- 
sion line. Since the loading section radiates, possible loss due to high 
current is not a concern. 

Development. 
The SDRV-234 was developed as an Elmer project during the 

winter and spring of 2WO. In late 1999, Denny Payton. N9IXY, e 
mailed me asking about some vague comments I'd made about linear 
loadine a Black Widow vertical on 30140 meters. He emohasized that - 
he knew next to nothing about antennas but wanted to learn more as 
well as end up with an efficient vertical that would he better than the 
various antennas he had tried. The SDRV-234 would never have 
reached its final stage without Denny's questions and perseverance. As 
part of the project, he agreed to keep records of his measurements and 
experiments. 

This is m imwnant aspect of working with antennas which is 
necessaty to establidh and track the relationsiips among the variables 
that can affect the wrformance of the antenna. Dennv's first stev was to 
get an RX bridge capable of making reactance and resistance measure- 
ments which are essential to understanding what is happening as a &- 
sign goes through its stages of development. Unfortunately, the RX 
bridge that he borrowed was uncalibrated (no dial scales!), md when 
he followed my instructions for calibrating it, we found that both the 
zero reactance "null" ooint and 50-Ohms resistance voint shifted with 
frequency! Denny's bafflement and f~s t ra t ion  were outweighed by his 

~ ~ 

persistence -- his second test session lasted into a cold night in January 
during which he iettisoned the faultv RX bridee and attemoted to ai- - - 
just the antenna by duplicating my SWR measurements. Actually, he 
was making good measurements, but because of the un-nullable RX 
bridge, he ended up feeling that he was to blame and that he was actu- 
ally dumber than he had previouslv claimed! This is a very common 
response for newcomers when their version does not match the pub- 
lished or claimed results. It isn't always the fault of the newcomer! fi- 
nally, Denny acquired a calibrated RX bridge and then our measure- 
ments matched. 

Several unsuspected variables and my "unscientific" approach 
delayed the project through three stages. During a 1999 Christmas trip 
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to AZ. I worked on 30120 meters operation (no rig for 40m). However, 
I used mv W6MMA Vertical with loadina coil, an 86-in A-section, and 

pole --just feed the excess thm the eyelet after winding it around the 
last sections of the pole several times; it is then looped around the eye- - 

B-section radiators still in place! Dumb! So, because of the mutual 
coupling between the loading section and the various wires hanging on 
the pole, the dimensions were way off (a 13'8" 20 meter twinlead radia- 
tor separated from the pole by about an inch, and a 30 meter tap up 36- 
in). 

My puzzlement led to measuring the twinlead and 0 t h  13'8" 
radiators (wire) without the pole -- they resonated at around 14750!dIz! 
Aha! 

The first major unsuspected variable 
I had assumed (as does everyone) that the Black Widow and SD- 

20 poles are electrically inert because they are made from fiberglass. 
So, theoretically, one should be able to slap a quanerwave wire cut to 
about 16'6" per formula on the pole and end up with a resonant quarter- 
wave vertical on 20 meters. This works with a bamboo pole or a 2x2 
piece of pine. Not so with the Black Widow and SD-20! That length of 
wire (of any size) will resonate at about 13.4mHz on these two poles. 
The key to the puzzle was provided by Jim Duffey MK6MC15): the 
black or gray paint probably contains graphite -- good old carbon, a 
fairly good conductor! That also explained the second major unsus- 
pected variable -- the degree of mutual coupling between the A-B sec- 
tions of the radiator and the loading section which detuned the radiator 
on 20 meters. (Incidentally, the serious detuning effect that results from 
overlapping wires on the pole is the reason why 15/10 meters cannot he 
added to the design.) 

But time was up, and I sent Denny the faulty dimensions inclu& 
ing the length of a 40 meter loading section found the previous summer 
in a hasty experiment using junk twinlead. Since he was using a clean 
Black Widow pole (no extraneous wires), he couldn't duplicate my test 
results! But having gotten a calibrated RX bridge in the meantime and 
learned how to use it, he went ahead and found loading section lengths 
for 40130 meters, but the section wouldn't resonate on 20 meters. The 
original A-section (86-in) and B-section, left floating, were detuning it! 

During a March trip to AZ, I used a clean Black Widow pole and 
duplicated Denny's results. The final step eliminated the mutual cou- 
pling effects -- using a 20 meter resonant length (on the pole) for hoth 
the loading section and the Asection. No doubt there a e  formulae 
which show why a one-eighth wavelength (on 40 meters) loading sec- 
tion (quanerwave on 20 meters) loads a 20-ft radiator down to 40 m- 
ters -- but we'll leave that demonstration to "L.B."! It was a chance 
discovery suggested by the effect of folding hack the too-long loading 
section on itself. Finally, in late April, Denny's excited email was 
headed: "Tests--Perfect!" His measurements matched mine exactly. We 
hoth had identical antennas electrically speaking except that he was 
using twelve radials instead of ten. Working with Denny on this project 
was a reallv satisfvina experience for me --we were hoth committed to  
producing a functional vertical and it was "happy dance" time when the 
obiective was achieved! Then we had a meat chat about the antenna - 
and the pmject at FDIM 2000! 

TheSDRV-234 Design a n d  Construction 
Figure 1 provides the dimensions and hand switching details for 

the DRV-234. Yes, handswitching of some kind is necessary in a 
multiband design. The only way to change a radiator's resonant fre- 
quency is by changing its electrical length. That means that a m p  out to 
the antenna is required for changing bands unless traps or decoupling 
stubs are used. As seen in Figure 1, 20 meter resonance over the 10- 
radial ground plane occurs at a radiator length of 15'5" due to the load- 
ing effect of the paint on the Black Widow and SD-20 poles. 

30140 Meter Radiator. The 30140m radiator is made from either 
stranded or solid #I8 insulated copper wire. 1 use one insulated #I8 
conductor stripped from R.S. #18 stranded speaker wire for the A- 
section, and a solid insulated #I8 wire for the Bsection. (#22 is the 
smallest w e  that rhould be used )The pole\ a ~ l u ~ l l )  extend lo only 
ahout 19'4'. so the R-cection rrache,  bout 6 hevond the end of the 

let and straightened upward (not critical). 
The simolest method of makine the A-B eao is to strio the cow - - .  

ductors away from a 4inch piece of scrap twinlead. Bore a hole in 
each end: thread the end of the Asection thm one hole, loop it, and 
leave the hare end accessible. Thread the end of the Bsection thm the 
other hole. loop it, and leave the hare end exposed. Or, for a more p a -  
manent approach, solder an alligator clip to the bottom end of the B 
section, leaving the alligator clip lead long enough to reach the hare 
end of the A-section with some spare length. Switching from 20 meter 
to 30140 meter operation, or vice verse, requires dropping the pole to 
attach or detach the A B  jumper. For 30140 meter operation, simply 
connect the A and B sections with the alligator clip. The actual length 
of the clip lead to make the A-B connection is not critical -- think of 
adding 2-inches to each side of a 69-ft 40m dipole and you'll see why. 
Switching between 30 and 40 meters is a simple matter of attaching or 
removingan alligator clip at the 30 meter tap point. 

Loading Section & 20 Meter Radiator. The loading section is 
made from Radio Shack lowloss foam 300-Ohms twinlead with 
stranded #I8 conductors. The length of the loading section was deter- 
mined by trimming a 16-ft piece of twinlead a half-inch at a time and 
taking measurements with an RX-bridge until resonance on 7040kHz 
meters was reached over the 10 radial ground system. The conductors 
at the top end of the twinlead are bared, spliced, and soldered to form a 
permanent short. The addition of more andlor longer radials has a neg- 
ligible effect on the resonant frequency of the vertical. The SDRV-234 
with the dimensions shown has been duplicated in several test models 
on both poles by myself and Denny Payton using RX-bridge measure- 
ments as well as SWR measurements. (The dimensions for cheapie R. 
S. brown dielectric twinlead and ACE Hardware cheapie twinlead are 
about the same --perhaps 2- or 3-inches shorter, at least for the varie- 
ties that I tried.) The 30m tap is formed by baring the conductors of the 
twinlead by carefully slicing away the dielectric&ound the conductors 
with a sham knife or razor at a verv shallow anele (to avoid cuttine the - .  - 
conductor strands). An alligator clip with jaws spread wide is clipped 
across the twinlead to short the. conductors. (A loop of bare wire will 
do in a pinch.) 

As seen in the Figure 1 20 meter connections diagram, the A 
section of the 30140 meter radiator is paralleled with hoth conductors 
of the loading section to form the 20 meter radiator. The A-section can- 
not be left unconnected because it will mutually couple into the radia- 
tor formed by the twinlead and pull it off resonance. In effect, it will 
func+'"" ", " A-',."'"" o'..,. ..,he- ."",."""--'-A 

flgure'l. sDRV.234 Resonant VeRical for 20,30.40 Meters. 
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P.C. Board Terminal Strip 
Figure 2 shows the simple method that I use for connecting the 

radiator, loading section, coax, and sdials. The p.c. board terminal 
strip dimensions are not critical but were selected to provide adequate 
space for my fingers when I fiddled with the securing nuts. Constmc- 
tion is quite simple. After marking the two dashed lines on the p.c. 
strip, a hacksaw is drawn across to remove the copper foil under the 
lines. Three isolated copper foil pads result. Next, correct size holes are 
drilled for the 8 3 2  brass (or stainless Seel) mounting screws. The 
screws "I" (input) and "0" (output) are mounted on the p.c.b. with a nut 
and tightened very firmly. Then, a second nut is used to secure the 
wires to the screws. Terminal-post nuts are best (they're round and 
long). Again, the dimensions shown in Figure 2 are not critical. 

11116 
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The "R" (radial) mounting screw serves double duty. The method 
of mounting the taminal strin on the w l e  can be seen in Ficure 2. A - 
standard hoseclamp that fits over the end of the pole secures the termi- 
nal strip to the pole by means of a bracket made from thin aluminum. 
The bracket is first cut to size. A hole for the "R" screw is drilled about 
114-in back from one end. The other end is bent to an angle, leaving a 
318-in or so vertical flange which slides between the hoseclamp and 
the pole. The angle of the bend is non-critical -- a 90-degree bend will 
work. The acute angle makes it easier to connect the leads of the radia- 
tor and loading section. Once the bracket is finished, the "R" screw 
fastens it to the BACKSIDE of the p.c. terminal strip. Be sure to leave 
enough space around the "R" screw for your fingers. 

The coax or BNC connector for the feedline is mounted at one 
end of the p.c. terminal strip. One end of a #I6 or #I8 jumper is sd-  
dered to the center conductor post of the connector. The other end is 
soldered directly to the copper pad on which the "I" (input) screw is 
mounted. 

Repeatedly connecting and disconnecting the bottom ends of the 
twinlead loading section to the "I" & " 0 "  screws (and the radial lead to 
the "R" screw) will eventually shred the conductors. To avoid this 
problem, I soldered a 2-inch extension of #I8 insulated stranded wire 
to the end of each conductor. The length of these extensions i$ part of 
the overall length of the loading section, so actually, stan by stripping 
about 2-inches of the dielectric from the mtside of the conductors. 
Then pull the 2-in conductors away from the dielectric. Cut off about 
1-114-in of the dielectric --this will leave about a 314-in toncue bevond - 
the conductors. The extensions are soldered to the conductors where 
they emerge from the dielectric. After trimming, tape the extensions 
firmly to the dielectric tongue. The tape allows some "give" and no 
tension is placed upon the twinlead conductors themselves. Form the 
ends of the extensions around the mounting screws, and tin them (i.e., 
IUO a bead of solder around the resulting "hook"). A finishing touch 
would be to terminate the extensions in open-end solder lugs which 
will slip onto the mounting screws. The same approach should be fol- 
lowed for the radials. The ends of the radials and a S i n  #I8 stranded 
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extension are twisted together, with the extension going back in the 
same direction as the radials. Then the solice is soldered. The extension 
is taped to the bundle of radials, and bends forward to make the con- 
nection to the "R". terminal screw. This method avoids putting tm- 
sion on the ends of the radials. 

Base Mount 
Various base mounts have been described, ranging from 

W6MMA's tightly engineered unit to less sophisticated designs -- all 
using PVC tubing of various sizes and types. All require trips to the 
hardware store, then cutting, filing, fitting, re-filing, adjusting, expoxy- 
ing, trashing, starting over etc. etc. My solution is a result of ( I )  lazi- 
ness and (2) taking Aristotle seriously. Although he was speaking 
about biology (that was his main "thing"), he stated a very wise princi- 
ple that applies here: "The most perfect solution is the one that 
achieves the objective with the simplest method." My analysis of the 
problem went something like this: ( I )  to make a pole stand vertically, 
stick it into the ground; (2) the end of the Black Widow pole is a hole 
and won't stick into the ground: (3) ergo, stick something else into the 
ground that fits in the pole's hole, and slide the pole onto that some- 
thing else. A screwdriver with a 10-in shaft will stick into any kind of 
ground except solid rock. One with a wooden handle can easily be 
whittled and~sanded down to fit into the pole's hole; a plastic handle is 
almost as easilv filed down to size. Cost is about $1.50 for the wooden 
handle variety, about $5.00 for the high quality Black and Decker plas- 
tic handle variety. Time required: about 10-15 minutes. The shaft will 
not pull out of this mount and it won't rust for a very long time! 

The idea is to t r idf i le  and sand the handle for a loosesnuc fit - 
inside the base of the Black Widow or SD-20 -- it seems that the fiber- 
glass material in the pole responds to sunlight or whatever, so that a 
snug-fit becomes a too-tight fit quickly. Or, the wooden handle will 
pick up humidity, and expand and bind inside the pole. If this happens, 
to retract the screwdriver handle, visegrip the shaft to a l-inch or so 
thick piece of wood, hold the bottom section of the pole, and hang at 
the piece of wood AWAY from the pole. You basically have to pound 
the handle out of the pole. But if you start with a loosesnug fit, the 
problem won't occur. 

Both plastic and wooden handles have grooves. These are impu- 
tant in this application. After trimming and sanding for a loosesnug fit, 
use a triangular file to cut deep notches into the top of the handle to 
keep open the air-passages formed by the original grooves. Cut them 
where the normal grwves end. The grwves themselves may need to be 
filed deeper after the sanding-down process. The reason for this step 
may not be obvious. When the pole is extended, the joints form an al- 
most air-tight fit. If no notches are cut and the mooves that remain after - 
sanding are too shallow, pulling the screwdriver out creates a vacuum 
of sorts which increases the difficulN of removal. Even with the filed- 
in air-passage grooves and fairly easy sliding. I still get a '"pop" when 
the handle pulls out. Easy lifting of the pole off the handle when 
switching from 20 to 30140 meter operation is important. Also. when 
going from 20m to 30140m or v-v, disconnect the radials before pulling 
the pole off the base mount -- otherwise you'll have to straighten out 
the radials again. Don't forget to reconnect the radial lug! 
Black Widow Joint Binding 

Incidentally, the Black Widow and SD-20 pole joints will bind 
up after some exposure to the environment if they are pulled too tight. 
For overnight operation, usually no problem. I've had SD-20's outside 
thm summer storms, spring showers, and winter blizzards --and under 
3-ft snowdrifts for weeks at a time (the wind pulled them off the 
W6MMA base, if you can imagine that! --that's when I found out that 
3 guy strings about 5-ft up are very helpful in SD winds!). Once a joint 
really binds up, there is no way of twisting it loose -- I have two joint 
ends splintered at the hand-twisting position toprove it (iust tape'em up . . 
and they're ready to go again!) The procedure f i r  breaking a frizen 
ioint loose is simole. The bottom of the vole is aimed oemendicularlv . . 
at a wall, a piece of wood placed at the estimated impact point, the up- 
w r  section of the frozen ioint eraswd f i d v .  and then the end of the 
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pole is repeatedly banged against the wall, lightly at first, then with 
increasing pressure. Keep the aim perpendicular to avoid damaging the 
end of the pole. Sooner or later the ioint banes loose. The repetition - 
rather than the power seems to be the key. I take an "ugly" approach 
now -- I'd rather oull sections firmlv out but short of total tiehtness. and -- 
do a quick wrap of electrical tape to keep them in place for longer term 
setups. Build-up of tape adhesive is eas~ly removed with any of the 
"goo remover" products on the market. 

Settinp. Up the SDRV-234 
setup is as simple as can be, thanks to my discovery of the s im 

olest but most effective solution to the oroblem of fastenine the various " 
wires to the pole (see below). 

The first step in setup is to fully extend the pole and lay it on the 
ground. Uncoil the loading section twinlead and radiator wire on oppo- 
site sides of the pole. Make the connections to the "I" & "0" screws on 
the p.c.b. terminal strip. Loosen the hoseclamp at the base of the pole, 
slide in the p.c.b. terminal ship mounting flange, and moderately 
tighten the hose clamp. Next, the loading section and radiator are fas- 
tened to the pole. 

(For ficilitattng thi\ \vp. I mounted a piece of celf-adhc~t\,e VeL 
cro (from Rad~o Shack1 at each end of the first iecti<~n oi the Black 
~ i d b w  pole, with two pieces on the twinlead loading section to match 
up. However, the Velcro strips aren't actually necessary -- I just used 
them to be fancy! Line up the Velcro strips and press the loading sec- 
tion in place if you take this approach.) 

The 30140 meter radiator wire is run up the side of the pole o p p o  
site to the twinlead, so a half-tum at about a 45-degree angle places it 
on the other side. For securing the twinlead and radiator to the pole, I 
use "ponytail" rubber bands -- the kind with a little marble-like ball at 
each end. "Buy'em anywhere that little girls shop -- drugstores, Wal- 
mart etc." Loop a ponytail band around the pole, the radiator, and the 
loading section at the base and everything will stay in place. Work 
your way to the end of the loading section, repeating the ponytail bands 
at intervals -- I use one toward the end of each section. After all the 
ponytail bands are in place, the radiator and loading section can be 
pulled tight against the pole a each ponytail band. And believe it or 
not, they will stay straight and tight regardless of wind, rain, etc. Over- 
all, the setup process using the ponytail bands takes about the same 
time as writing this paragraph. As noted, the B-section of the radiator is 
loosely wound several turns around the two top sections of the pole and 
fed thru the eyelet at the top, looped and straightened up, more or less. 
The radials are then laid out symmetrically around the base of the an- 
tenna. 

For the radials, I use R.S. 20-conductor computer ribbon which 
can be purchased in the desired length at many Radio Shack stores. 
Split into two-conductor bundles, these kink much less easily than dis- 
crete radial wires. The computer ribbon is split into two-conductor 
bundles, leaving about 4 in  of the ribbon intact at the antenna end. 
Then, split this end into two-conductor bundles about 1.5-in long. The 
easiest way to strip the insulation off the #28 stranded conductors is as 
follows. Place the end of a bundle into the flame of a match or a cigd- 
rette lighter until it melts, curls, and smokes (don't breath this stuff!). 
Then quickly lay it on a flat surface, clamp it down with a metal edee 
like thk back of the blade of a knife or a s&ap piece of metal, and 
the bundle awav from the blade. The conductors will oull out of the 
molten plastic. After all bundle ends are bare, pull them from under a 
piece of steel w w l  a couple of times to shine up the conductors, Next, 
fold over the intact part of the ribbon lengthwise to form a half-width 
ribbon and tape it around. Splice the ends of the conductors. As noted 
above, a S i n  extension of #I8 stranded wire is spliced around tk end 
of the radial conductors, and the whole splice is sddcred and f m l y  
taped around. 

Alternately, the radials can be made from separate wkes spliced 
at the antenna end with the 5-in extension added for crmnecting to the 
"R" terminal. Denny came up with a neat idea for storing discrete radi- 
als and avoiding kinkine when thev are deploved. Perhaps he'll write 
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up a description f ~ r  WA8MCqs monthly "Idea Exchange." Briefly, 
Denny cut a (about) 6.in X 9-in. piece of regular box cardboard with 
the internal chambers running lengthwise. He cut 10 slots into each end 
of the cardboard. The far end of each radial is looped around a 2-in thin 
nail. To begin winding the radials, the antenna end of each is slid into 
its slot, then the cardboard flipped over.repeatedly to wind the radials 
in. The nails are the key to kink-free deployment. They are stuck in the 
ground several inches apart about 20-ft from the vertical, the radials are 
unwound keeping them taut, and then fanned out around the vertical. 

Carrying a 15'-5" hunk of twinlead around as well as a roll of 
radials takes some space. However, the twinlead can be rolled into a 
flat pancake or doughnut in a couple of minutes. Begin by forming a 2- 
518-in hole with the first turn. Lay the edge of the turn on a flat surface, 
and proceed to reel in the rest of the twinlead. The resulting doughnut 
has a diameter of 5-I/'-in. (R.S. cheapie twinlead shaves about 2-in off 
the diameter.) The center hole could be smaller. The doughnut shape 
can be secured either with a couple pieces of tape Nn through the hole, 
or  alternately (my choice) with three ponytail bands. (Ponytail bands 
will also secure the rolled-up radials.) I use a U.S. Postal Riority Mail 
shipping box measuring 8-112" X 5-3/8" X 1-314" for carrying the load- 
ing section, ponytail bands, tools, clips, connectors, and other assorted 
stuff. If need be, the radials can be wound to fit into another such box. - 
- It just occurred to me that the radials could be wound around the long 
axis of the loading section box! New solution to age-old problem: use 
the outside of a box, not just the inside. How about that, Aristotle? 

Impedance Measurements and SWR 
As noted, several test versions of the SDRV-234 have been 

built with the dimensions shown in Figure 1. The measured base im- 
pedances with ten 20-ft radials are: 40m: E22-Ohms 30m: E 2 5 -  
Ohms 20m: 7.50-Ohms. 

The low base impedances on 30140 meters are to be expected 
with the degree of shortening that occurs on those bands. In fact, these 
base impedances are considerably higher than they should be -- primar- 
ily the result of ground loss withonly ten radials. 

The SWR measured at the base of the SDRV-234 throueh a short u 

piece of coax (about gin)  is: 40m = 2.1:1, 30m = 1.7:1, and 20m. 1:I. 
wi th  an additional ten radials, the 2 0  meter base impedance drops to 
Z=40-Ohms due to further elimination of mound loss. Hence. the SWR 

L, 

rises to 1.21. Note that "lowest SWR" does not equal "most efficient" 
or "resonant" in this case! It is worth restating the point that SWR is a 
measurement of the degree of mismatch between base impedance and 
coax impedance. Ideally, a resonant quanenvave vertical over a near- 
perfect groundplane exhibits a base impedance of about Z=36-Ohms. A 
perfect 1:l SWR would result ONLY IF the vertical were fed with 36- 
Ohms coax. In this case, the 1:l SWR of the SDRV-234 on 20 meters 
is a result of the amount of ground loss that exists with only ten 20-fl 
radials under the vertical. Adding another ten radials eliminates about 
10-Ohms of ground loss but RAISES the SWR! So here, '"BE'ITER 
SWR" actual equals "MORE LOSS"! 

Now, note that the 40 meter base impedance of Z=22-Ohms. 
when hooked to RGUX 52-Ohms coax, should produce an 
SWR=2.36:1, but the measured value is 2.1:l. Similarly, the measured 
30 meter SWR is too low. Several explanations are possible. First, the 
coax impedance is actually lower than 52-Ohms, bringing it closer to 
the base impedance value and lowering the SWR a bit. Second, the 
measurement could have been made slightly off the resonant fre- 
quency, adding reactance into the base impedance and raising it closer 
to the  coax impedance. And third, ground loss resistance creates the 
"better" SWR. as in the 20 meter ten vs. twentv radials cornoarison. 

Denny drew my ancntion to the fact that many lums will shy 
away h.Mn an antenna &at shows a 2.1 :I SWR, since the popular myth 
is a t  a well designed resonant antenna has to show a I:1 SWR or 
somelhing is wrong with it. In fact, the opposite is true. If an antenna 
such as a dipole d m  show a 1:l SWR, something is wmng with it 
unless it is being fed with 72-0hms coax and is positioned at exactly 
the rieht height above ground. At all other heiehts. the feedooint im- 
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pedance of the dipole is not 72-Ohms and hence some SWR must be 
present. When fed with 52-Ohms coax. the SWR cannot be 1:l unless 
losses are present. At heights below a quarter wavelength, ground 
losses have been shown to "swamp out" the expected sharp drop in 
feedpoint impedance toward zero. So, many very low dipoles do show 
a very good SWR -- only because a big resistor (ground loss) has been 
added to the circuit and is absorbing a lot of power. 

In practical terms, the loss from a 2.1:l SWR with good coaxis 
negligible. Consider the following numbers for 50-ft of good lowloss 
RG8X: 

Matched 1 : I  SWR loss = 0.37dB 
Mismatched 2.1:1 SWR loss = 0.12dB 
Total line loss = 0.49dB For 5 watts input, 4.47 watts radiated 

Life is even better with RG 213. However, backpackers are often 
advised to use RG-174 mini-coax, the industry standard for maximum 
loss. For a 50-ft run of good highloss RG-174: 

Matched 1:1 SWR loss = 1.67dB 
Mismatched 2.1: 1 SWR loss = 0.46dB 
Total line loss = 2.13dB For 5 watts input, 3.1 watts radiated 

The trade-off in loss is a matter of choice -- RG-I74 can make 
sense for a long hike up a mountain where the operating site just might 
provide some good focusing gain to offset the feedline loss. But for the 
regular kind of portable operation, with the gear stowed in the car or a 
suitcase etc., what's the point of the RG-174? 

Notice that the 2.1:l SWR loss for good coax figures to about 
25% of the total feedline loss. In actual terms of wasted power, the 
SWR loss is minor and negligible, given the fact that 0.12dB cannot be 
detected by the human ear. It can be eliminated entirely by inserting an 
L-network between coax and feedpoint -- but the improvement is not 
worth the effort. But, most QRP rigs -- or at least all the ones I've built 
andlor used -- operate most efficiently with a perfectly matched line. In 
fact, I've seen some that will "take off' and generate all kinds of nasty 
signals when presented with a 2.1:l mismatch -- until the final smokes. 
This brings up another general point. An antenna tuner should be used 
with QRP rigs regardless of the kind of feedline that is used except in 
one instance. A rig whose driverlfinal stages are operating at very low 
efficiency will usually be stable under mismatched conditions -- the 
circuitry itself is swamping out the effects of the mismatch. However. 
moderate and high efficiency driverlfinal circuits are very sensitive to 
the slightest mismatch. Puncturing the base-emitter junction takes only 
a few microseconds! 

Performance 
On-the-air performance tests require the ability to switch rapidly 

between the test antenna and a reference antenna. Comparing a vertical 
to horizontal antennas has a built-in catch: the different angles of radia- 
tion. During a given listening period across many evenings of DX'ing, 
however, the anival angles of incoming signals shift across a pretty 
wide range as the ionosphere goes through1 its daily readjustment fol- 
lowing sunset. The difference thus tends to average out over time. In 
this case, the SDRV-234 has run neck-n-neck about 50% of the time in 
direct competition with my 30 meter fullwave at 50-ft in its favored 
direction (EU, PAC) and a 30 meter dipole at 50-ft. The fullwave is 

rather directional, so the SDRV-234 beat it almost all of the time to the 
Caribbean and most of the time to Africa (off the end of the fullwave). 
Although my phased pair of W6MMA Verticals was not available for 
direct comparison on 30 meters, my notes comparing the phased verti- 
cals against the 30 meter fullwave suggest that the single SDRV-234 is 
better than the phased verticals. (This is probably a good indication that 
my phasing system was not tuned comctly despite the existence of a 
decent f h  rejection ratio.) However, this remains subjective since those 
comparisons involved a different ionosphere. On 20 meters, the 
SDRV-234 proved superior to a 20m Delta loop with apex at 50-R on 
long hauls. And it beat a HyGain IXAVT on 40 meters when both had 
17 radials of 20- to 24-ff lengths under them. This result is puzzling 
and suggests that the lXAVT has some hidden losses somewhere. It 
ought to have equaled the SDRV-234. 

Regardless of the antenna's effectiveness as suggested by these 
comparisons, the SDRV-234 is nothing more than a resonant vertical 
with a marginally efficient radial system which can be improved by the 
addition of more radials. (Laying 10 more radials in a portable setup 
takes another five minutes but adds considerably to performance.) The 
SDRV-234 is NOT a "magic" antenna. However, it will perform well 
in either portable or home operation. 

Which Way, Vertical or Horizontal? 
In choosing between a vertical vs. a horizontal antenna, the a- 

tainable height for the horizontal is the key consideration. The common 
belief that verticals are superior for low-angle radiation and DX work 
ignores the effect of height and gain on the comparison. As a horizm- 
tal antenna's height increases, its radiation angle decreases. Further- 
more, a simple dipole exhibits several dB gain in its major lobes rela- 
tive to a vertical. In simple terms, at a half-wavelength or higher, the 
horizontal's low angle gain cancels the vertical's edge in low angle la- 
diation except for a very narrow slot of a couple degrees. In addition, 
the horizontal's gain across the 20- to 40-degree range makes it the 
overall superior antenna. Remember that incoming DX signals are at 
very low angles (usually) only a small pan of the time. (Tests per- 
formed at WlAW switching among stacked yagis provided this n- 
sight.) So, if you can put a dipole at a height of a half-wavelength or 
higher, I'd suggest choosing the dipole. However, if attainable heights 
are lower), or considerably lower than a half-wavelength, I'd suggest 
choosing the vertical, provided that you have space for the radials. (As 
explained in my two previous articles, there is no point in using quar- 
terwave radials, which take up a lot of space on 40130 meters.) Note 
that the Black Widow or SD-20 poles are almost a half-wavelengh 
high on 15 meters and even higher on 10. I'd probably hang a dipole or 
Inverted-Vee from the pole for those bands. But I'd use the SDRV-234 
on the lower hands. So, assess your situation and needs and then decide 
whether the SDRV-234 or a horizontal antenna is the right choice for 
you. Don't build it because I told you "you'll like it." 

(The Black Widow pole is available from BassPro Shops, 1-800 
227-7776 for about $26.00 shipped. Or, enter "crappie pole" in the 
search window at their website: http:l/www.basspro-shops.com and 
charge it on your credit card. This way is really fun --the pole shows 
up a couple of days later in a ready-made carrying case (i.e., shipping 
container). 

. . . de Ade Weiss. WORSP 
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.1 Int The Search errestria ;ell@ 
ow YOU Can Hell 

Idaho Falls, ID USA !@arrl.n~ 

The question "Are we alone in the univer\e'?' has intrigord man- Thi\ i \  the rezion that is currently heins searchcd firr sienals inilicative 
kind for centuries. The answer - if we ever find it - will have great of intelligent life. 
philosophical as well as practical impacts on humankind. Only within Even though a fairly limited frequency range is being searched, the 
the last half century has it become possible to make a meaningful search search has been very slow and laborious, like picking a very small 
for intelligent life beyond our own little planet - not by flying space- needle out of a very large haystack and there just aren't enough super 
ships to other star system a la "Star Trek" but by listening for possible computers available to crunch all of the data being collected. An astm- 
radio signals using large radio telescopes. For nearly 40 years research- physicist at ,he ~ ~ i ~ ~ ~ ~ i ~ ~  of california at ~ ~ ~ k ~ l ~ ~  came up with the 
ers have been scanning the cosmos looking for such using idea of using thousands of home computers to crunch the data -yours 
instruments such as the world's largest radio telescope, the Arecibo mine! ~ h ,  you say, "1 use my computer for lots of stuff and can't 
Radio Telescope, near the town of Arecibo, PueRo Rice. The Project is devote it to just one task." Well, how about all that time that it is not 
called "SETI" - Search for Extra Terrestrial Intelligence. This project doing anything but showing pictures of flying toasters, goldfish or 
has received some degree of public awareness through the movie what-have-you across the screen? Yes. I'm talking about the screen 
"Contact" staring Jodi Foster (based on the hook of the same name by saver that is displayed when your computer is idle. The folks at the 
Carl Sagan). Space Science Lab. in Berkeley have come up with a neat little screen 

Point a large antenna like the one at Arecibo at the sky and you saver that does something really useful -analyzing blocks of data from 
will receive all kind of radio signals - radiation from the remnants of the Arecibo Radio Telescope looking for time correlated signals from 
the "Big Bang", signals from "Pulsars", galactic noise and mise from somewhere out there in the cosmos. The program is called 
our own atmosphere. If you were to plot the received noise intensity as "SEIT@homen and can be downloaded free from their web site at 
a function of frequency, you would find that there is a very high noise http://setiathome.ssI.herkeley.edu. The p r o p m  periodically downloads 
level at low frequencies do to our own galaxy and again at very high data, analyzes it, and then uploads the results - all while your computer 
frequencies due to our own atmosphere Between these two regions of is sitting idle. And it gives a graphical display of what it is doing in c a e  
noise is a relatively quiet region at about 1-10 GHz. It is interesting that you like to sit in front of your computer and watch screen savers (see 
within this region natural signals are radiated by two molecules impor- the figure below). 
tant to life as we know it: neutral hydrogen gas at 1.42 GHz and Tired of watching flying toasters, gold fish or K2 pictures on your 
hydroxyl radicals (OHt) at 1.64 GHz. The spectrum between these two idle PC? ~h~~ give S E T I @ ~ ~ ~ ~  a try, you might even be lucky 
frequencies is relatively quiet and is referred to as "the water hole." enough to help discover someone therem! 
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QRV? 
Michael C Boatright, K04WX 

1280 Ridgecrest Lane, Smyrna. GA 30080 
email: k04wx@mindspring.com 

-1 The PNP transistor above acts very effectively as a keying switch. The 
IOK and the 4.7K resistors work together as a voltage divider. When 

Well, here it is, QRV time, and once again, I find myself on my way the key is grounded, 6V bias is applied to the base of the 2N3906 tran- 
home from another business trip to Germany. It seems like yesterday sistor. This is enough bias to saturate the transistor, so +12V appears 
that I was flying down the Autobahn and thinking about transistors and at the collector of the transistor, and the keyed circuit receives power. 
biasing. I did get to operate a bit this time--which was really fun-- The transistor is truly a remarkable device, isn't it? 
using my DSW-20. That is one sweet rig! 

So, here's our final circuit for the NOGAnaut, using a 2N3906 PNP 
So, I have to apologize for not making the NOGA QRP HF CW net transistor to key the oscillator on and off: 

also added a 118 inch mono phone jack, which I use as standard in my One thing you could do is rig up a battery and a relay, and intempt the 
shack for key jacks. flow of current to ground through the relay coil. The normally open 

contacts can be inserted between the power supply and LI. 
Perhaps, one day, I'll write about Zen and the art of radio construction. 

One problem with this technique is that the relay is an electromechani- I feel that if you're going to go to the trouble of building a radio, it 

cal device, and the inertia that the relay arm must overcome will cause should look nice as well. To house my NOGAnaut, I chose a Whit- 

a slight delay each time the key pressed or released. This might work man's Sampler box, available in many drug stores. Due to the heat 
sink on my power amplifier, there wasn't quite enough room in an Al- for really slow Morse code, and the relay click could possibly serve as 

a pseudo-sidetone, but clearly, this arrangement is less than optimal. toid's tin, and besides. I really like the chocolate that comes inside! 

I 

1 

lately (Tuesdays, 9:30PM Eastern. 3686.4KHz). Have you? 

Of course, with the normal summertime increase in atmospheric noise, 
thunderstorms and the occasional solar coronal mass ejection, you may 
be waiting for those nice quiet winter evenings on 80 meters. So  how 
about if we get those final touches on our NOGAnauts and get QRV? 

To recap, over the past few issues, we've (I)  built a basic crystal oscil- 
lator. (2) added a Dower amnlifier. and (3) constructed a filter so that . . . , 
the output meets FCC spectral purity requirements. A lot of contacts 

Enter the transistor switch. Remember from last time that when the 
base of a transistor is given a positive bias, current will flow between 
the emitter and the collector. In an NPN transistor, when the base is 
biased positively, the collector is made positive with respect to both the 
emitter and base and the emitter is made negative with respect to the 
emitter and hase. In a PNP transistor, the opposite is true, that is, when 
the base is biased positively, the emitter is made positive with respect 
to both the collector and base and the collector is made negative with 
respect to the emitter and base. 

=r" <rn cm G*> 
"T4L 

"W *"' 
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NObLinalll Vmrmlttar NOGAboolr Pmve Iwln8 

If too much bias is applied to the base, the transistor saturates. When a 
transistor is saturated, it ceases to operate in a linear manner, however, 
the maximum collector-emitter voltage difference, also called Vce(sat) 
exists. Switching the bias on the hase causes a nearly simultaneous 
flow of current between emitter and collector (determined by the fre- 
quency-response characteristics of the transistor). This allows a small 
bias to control a large amount of switched voltage (it is extremely im- 
portant, however, to not exceed the maximum transistor voltage rat- 
ings). 

can be made with the NOGAnaut just as it is (you can almost always 
find somebody on 3686.4KHz after sundown). This little keying circuit is 

incredibly easy to construct. 
However, you may want to attach the rig to a keyer, instead of using a The easiest, perhaps, is 
straight key. The trouble is, the NOGAnaut is keyed by interrupting "dead bug" style, like so: 
the +12Volt power supply to the oscillator. Most keyers, though, are 

Start by gluing the transistor C B E  
set up to ground the key-line. Grounding the power supply would 

upside down to the PC K h g  Crcult Consfirclon 
make a mess of things in a hurry. 

board, and then build the rest of the circuit around it. On mv board. I 

In small QRP rigs, I usually 

w-.& -.; 
use RCA jacks for the an- 

..- - - 
7 . ,lvne>. . ' tenna, 118 inch phone jacks ', , p h  . , '  for keys and coaxial power 

jacks for the power input. Be 
) sure to use a small nail or 

punch to start the holes, other- 
wise, the drill might slip and 
mar the box. Also, there is a 
layer of paint on the inside of 
the Whitman's Sampler box, 

so use n knifc or sandpaper to scrape off the paint around the inside of 
each hole to get a good ground. You can glue or tape the PC board to 
the inside bottom of the box, hut be sure to also solder a couple of 
wires from the ground plane on the board to the bottom of the box 
(after scraping an area to solder to). 

Now it's time to get QRV! Hope to CU soon on 3686.4KHz! 

72 de Mike. K04WX 
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Elecrafl's pint-si~ed Kl. their new QRP CW dual-hand kit. deliv- 
ers a gallon of performance in a small, travel-friendly package. The 
Kl's uniqueness, in the world of travel-friendly rigs, resides in its "one 
box" approach to travel and field-oriented operation. Elecraft's phi- 
losophy is to integrate all of the accessory items required for field cp- 
eration within the rig enclosure itself -just as they've done in the K2. 
Gone are the days of interconnecting cables between t k  rig and ATU - 
the optional ATU resides inside the rig, and it's fully autanated to 
boot! The folks at Elecraft are researching an internal battery for the 
K1 - although it will likely be several months until they finalize the 
battery and charging design. 

The announced base price of the K1 is $269. The basic kit & 
cludes the following features: 

.Coverage of up to 150 kHz on each of two HF bands; your choice 
of 40, 30, 20 or 15 meters in any combination. 

3 MHz low-noise analog VFO with 10-turn potentiometer tuning. 
Three dieit LCD for text and bar-mavh. - - .  
100 Hz frequency display resolution. 
RIT and XIT for split operation. 
Single conversion superhet receiver 

with 4.915 MHz IF. 
Built-in high sensitivity speaker. 
Three programmable IF filter bandwidths. 
Output power adjustable 0-5W. 
Built-in memory keyer. 

At the time this is being written, options irr 
clude: 

Additional 2-band module. 
Noise Blanker. 
Wide range tilt stand. 

lion - VFO frequency. RX Smeter. B A I T  (supply \,ollape) and TX 
bar-graph with one bar per Watt granularity. To the left of the LCD 
you'll find two buttons - one for BandIDisplay and one for Menu1 
Edit - similar to the K2. The 118-in headphone jack is at the lower left. 
On the extreme right side of the front panel you'll find three buttons 
vertically aligned. WPMlXFn are a pair of buttons that allow you to 
incrementldecrement keyer speed OR change your filter settings from 
1 to 3. At the lower right comer is a single button that allows you to 
play or record message buffers. Taphold rules apply to the front panel 
user-interface, and those familiar with the K2 will pick it right up. 
Those new to taphold will he guided by the Elecraft K1 Quick Refer- 
ence Guide - a one page 'cheat sheet' designed to bring you up to 
speed in a hurry. For those enamored with Elecraft's first-class K2 
documentation, you'll find the same level of detail and description in 
the K1 manual. Final alignment instructions are geared toward the 
newcomer with little to no instrumentation or kit-building experience. 

Outfitting the K1 with its clever array of options including the 
KATl internal ATU and the KNBl Noise Blanker yields a rig that's 
hackoack-ready and concourse-friendly, &pending on your destina- 

F i g u r e  1: K 1  F r o n t  I'anel (Elecraf t  photo) . 
In addition, an automatic antenna tuner should be available by 

the time this is published. 

The K1 should be attractive to less-experienced kit-builders yet i t  
offers seasoned builders. DX hounds, Fox Hunters and world travelers 
some serious performance for their QRP dollar. The interior layout 
consists of a single main board and front panel board. There is no 
'control board' behind the front panel board as in the K2 layout. The 
two-band module filter-board mounts atop the main board, as do the 
optional noise blanker and aututuner option boards. Consistent wih 
Elecraft's "no-wires" design philosophy, you'll find all board-to-board 
connections accomplished with pin headers, as in the K2, so there's no 
point-tqoint wiring to clutter things up. Component layout is very 
spacious - no resistors standing on end e resistor packs jammed-up 
against ICs - the K l  hoard layout should put any newcomer at ease. 
Some diehard KZ veterans will probably attempt to build the K1 with 
out benefit of the insuuctions - it's that friendly looking! 

The case-works and front panel are reminiscent of the K2. In 
fact, at first glance, the K1 even looks like a baby K2 -but they're 
really two entirely different rigs. The KI utilizes the same aluminum 
panell2D-fastener packaging strategy employed in the K2. The KI 
front panel has only three knobs - Main Tuning, AF Gain and RITlXlT 
(see Fig. 1). Above the main tuning knob are two LEDs that alert you 
to Attenuator and RITKIT status - important information -and those 
LEDs really get your attention! The LCD main display has three-digits 
with decimal point. It's very readable and offers a wealth of informa- 
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tion. wi th  the KATI and KNBl b- 
stalled. the K1 tips the scales atjust 1.55 
pounds! You can still add one external 
option - the KTSl Wide Range Tilt 
Stand - a knock-down, threepoint alu- 
minum mountingstand, offering 'in 
your face' K1 rig-positioning while at 
your campsite or Holiday Inn suite. It 
disassembles into a thin, flat package 
that will stuff into a soft-sided camera 
hag along with the K1. You'll need to 
add some small paddles, a wire antenna 
and batteries. Your entire travel pack 
can be about half the size of a shoebox! 

The K l  kit includes your choice of any two bands (40-15 ne- 
ters.) This is accomplished by means of the KFLl dual-band module. 
This is not a module that is quickly trail-swapped. It's well protected 
inside the KI, and screwed to rugged aluminum stand-offs for elecuo- 
mechanical toughness. The user can buylconfigure an additional KFLl 
for another pair of bands, but the KI will only accommodate a single 
KFLl filter board at any one time -you can't make a band-switching 
4-bander out of the KI. For example, if your primary bands of choice 
are 30115M. you might want to also buy a 40120M filter board for con- 
tests or Field Day operations. The beauty of this architecture is you get 
to pick your favorite default nightlday band combination. You can a- 
der a filter board for 40130, 30120 or any two-hand combination you 
like - you decide! 

The Kl 's  receive section is a power-stingy (50rnA) single corn 
version superhet design with a 4.915 MHz IF. Receive sensitivity is 
0.15 pV (typical) and it boasts narmw double-tuned bandpass filters. 
sharp four-crystal filtering to prevent RX overload from signals outside 
the passband. It offers three programmable filter bandwidths - remind- 
ing one that it was designed by the same guys who developed the K2. 
The combination of great sensitivity and programmable filters will 
make the K1 a popular choice with Fox Hunters and DXers on the go! 
With its beefy AF strip, top-firing speaker, digital Smeter, switchable 
attenuator and AF-derived AGC, the Kl's receiver is feature-packed. 

The transmit section features fully -adjustable RF power output of 
0-5 Watts, diode-switched full break-in - n o  relays - and a single PA 
M The QRP QUARTERLY 



transistor that's SWR-protected. The built-in memory keyer offers a the 50111.4 RX current of the K1 and its superb keying will make keep 
choice of iambic modes A and B. 950  WPM kevine soeed fereater vou smiline when vm're on vour last set of batteries. and in a ninch 
than 70 WPM is possible with an extec- 
nal keyer), two 80-byte message buffers, 
auterepeat and message chaining, and a 
programmable message repeat interval 

quiet band out at the campsite. 13 

optional accessories will make you think I 

y o u  can walk down to the comer 
market and buy a Pvolt battery. The 
Kl mns nicely on those, but you'll 
want to keep the TX power down. 

Bottom Line: For this frequent 
lyer, the K1 will get some serious 
'air time" in more ways than one! It's 

for my carry -or 
nued dedication 

I hag 
to 

. Elecraft's 
"one box" 

3RP rigs will please many size1 
weight-conscious QRP travelers. The 
lase price of the K1 seems reason- 

- 3 able for a two-bander, considering it 
offers 15OkHz tuning with all the 
amenities. Some travelers, like me. 

sounds typically Burdick-like - sensi- ~i~~~~ 2: riew the KI ,  hand is will dream of a 4band K1 with an 
tive, refined and mojo-ready. The TX shown at the upper right (KIMG photo) SSB option board and backlit LCD, 
section seems Swartz-like - a clean. but Elecraft will steer us toward the 
rugged design with a beefy PA deliver- K2 for those requirements. At a 
ing "legal-limit" QRP power with ease. Gone are the days of fretting nominal weight of 1.55 pounds, measuring 2.2h x 5 . 2 ~  x 5.6d inches, 
about an "aftehurner" for your new QRP rig -you simply won't need this is the rig that packs next to my shaving kit! Where's my Visa card? 
it with the K1. 

The K1 two-band transceiver kit is available from: 
With only a half-hour devoted to hunt-andpounce on 20 meters, Elecraft 

state-side QSOs and Midway Island w e e  easy targets using a modest P.O. Box 69 
wire antenna. As the K2 crowd says, "Must be the mojo!" Tightening Aptos. CA 95001-0069 
down the Kl's filters is a real pleasure and filter-loss is very minimal Phone: (813) 662-8345 
with no ringing. The AF-derived AGC, the multi-turn tuning pot and Email: saIes@elecraft.com 
the non-backlit LCD reminded me that 1 wasn't operating a K2 - but URL: www.elecraft.com Wltd by WIHUE 

I AWARDS 
Steve Slavsky, N4EUK 

a station 1,000 miles away with one watt- or the equivalent- .5 watts 
for 500 miles, 5 watts for 5,000 miles, etc. The certificate itself is very 
nicely done on heavy paper in color and looks a bit like an old time I 1 stock certificate. 

I ORP ARC1 Awards Manaaer As QRP ARC1  wards Manager, the simple answer as to how you 

I 
- - 

I 12405 Kings Lake Drive ? confirm QRP for our awards is :....(drum roll) ..... you say you operated 
, QRP. There is no other way. Unless you want to have a witness in 

Reston, VA 20191 ! your house certify each and every contact, we gotta trust you, and we 

Summer is coming to a close and the award applications continue to 
roll in. In the last issue, 1 mentioned that I had cleared out the back- 
log - well, it's back. By the time you read this, hopefully everyone 
who submitted an award prior to August 15Ih will have received it. 

email: radioham @ home.com 

There are some new records in the making, but they are not official yet 
as I have not received the applications. Now is time to take advantage 
of the high sunspots before the numbers start to head down again. This 
may be the best fall and winter contest season we have for several 
years to come. A QRP contact in a contest is just as eligible for an 
award as one made by random or scheduled QSO. 

do (and even if i o u  had a witneis, who would witmss the witness?). 
Gotta stop drinking coffee late in the day. 

There is not much new in the world of awards -just that many mem- 
bers and non-members are receiving the 1,000 mile per watt award 
without a lot of trouble in earning it. 10 and 12 meters continue to 
amaze me with the length of openings. Jf you have not received one of 
these awards, our most popular, now is a good time to eam one. Full 
rules ate on the QRP ARC1 homepage, hut basically you have to work 

The other station you just told that you were QRP has no more way of 
knowing your real power than the color of your hair. We call it trust. 
Some organizations want the other station to note on the card they send 
you that you said you were QRP in the QSO. And so what?? Proves 
nothing. I worked an F6 on 20 CW last night using my HW-9. I told 
him I was running 4 watts. He gave me a 579. For all he knew, I 
could have been using a linear. 

Please see our rules at http://www.qrparci.org. We accept email 
QSLs, letters or copies of conventional QSLs for all our awards, any 
other form of verification from the station you worked which includes 
contact data. 

If we can't do this thmugh trust, then we can't do it at all. QRP ARCI 
is issuing more operating awards than ever before - and we do it based 
on trust. If someone wants to falsify a record, they have to live with it, 
not us. Do your best and submit an application. We will accept it. 

..Steve, N4EUK 
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!-R-Pedaling - K2IGr ?ishe 
.,,,,.i Cumming, VE3JC Delaware, ON Carruuu email. YCJJLWIUL.CU 

For the past few years. I ha\,e been taking m y  QRP operation on 
the road, using a QRP-Plus and an Outbacker Perth antenna mounted on 
an aging mountain bike. This bicycle mobile set-up, described in past 
issues of the Quwerly [ l ]  ', provided hundreds of kilometers of 
pleasant riding and many enjoyable QSO's. With all-band, multi-mode 
capability, and the many convenient features of the QRP-Plus, I would 
often think that my QRPedaling 121 station was ')just about the 
ultimate". It iust couldn't eet anv better than this.. . 

Figure I .  The K?IG;II-) 1:~hhcr Ricycl r  Z l i h ~ l r .  ct,nipleii' i i i t l l  inlni- 

paddles, buam m~cruphone.  and Outhacker Pcrth Antrnnii 

But then I adopted one of the early "test-builder" Elecraft KZ's, 
and as the noise blanker, SSB, and autotuner options were added. I 
began to realize that the full-featured K2 would be an ideal bicycle 
mobile rig. My resolution to allow the K2 to lead a sheltered life was 
cast aside, and K2 #a31 was soon leaming to ride in the handlebar bag of 
my old bicycle. Cycling around the countryside on a very cold afternoon 
in mid-November, I was able to have an SSB QSO on 17 Meters with 
Ned, WC4Xmicycle mobile near Atlanta - a two-way K2 Bike mobile 
thrill! As I listened to Ned complain about the heat in Georgia, my own 
fingers were turning blue from the strong headwind. Holding a 
microphone in one frozen hand while steering and braking with the 
other, with the K2 stuffed awkwardly in the handlebar bag, I knew that 
modifications to my QRPedaling apparatus would be in order over the 
winter! 

This short list of planned mods and upgrades turned into a major 
overhaul project when I picked out a Christmas present for myself - a  
slightly-used 1997 Gary Fisher Big Sur Mountain Bike, complete with 
front shocks, precision components, and twenty-four speeds ("Arghh 
Arghh," to quote Tim Allen). It was obvious that the dimensions and 
geometry of the new bike were significantly different from my old 
hardware-store-special bicycle. With more sophisticated brake levers 
and grip shifters, there was less real estate on the handlebars for 
attaching QRP gear, and with front suspension to cushion both rider and 

' Notes and references are listed at the end of the article. 

radio, the front wheel huh could no longer be used as an "anchor" point 
for any handlebar-mounted radio platform. With the January snow 
falling outside and my Gary Fisher hibernated in the shack, I set about 
to design new mounting arrangements for the QRP gear. 

For all of my QRPedaling &sign projects, I have used a 'Tunk box 
up" approach: I rummage through my scrap bin and see what hits of 
aluminum and hardware might have a useful purpose for bicycle mobile 
application. Keep the following in mind when looking for sources of 
bicycle mobile hardware parts: 

Scrap commercial antennas: light-weight aluminum tubing, boom- 
to-mast brackets, and Ubolts will be invaluable in getting your 
bicycle to "radiate". 

Scrap aluminum electronic equipment enclosures: side aluminum 
panels are useful in constructing platforms for you qrpedaling rig or 
handlebar mounted mini-paddle 

" C B  antenna brackets: mobile antenna brackets in a variety of 

shapes are cheap and readily available at flea markets. 

Discarded sports equipment: old hike parts, ski poles, or jolly- 
jumpers may just provide that little piece of hardware you need to 
securely mount your rig on the hike. 

So how was I going to get the K2 to ride on my new Gary Fisher 
bike? My initial approach was to mount a platform directly over the 
handlebars, using two U-bolts to secure it to the handlebars. However, I 
quickly discovered that this anangement placed the rig too far forward, 
providing incorrect audio deflection, and making safe and ergonomic 
operation of the K2 controls impossible. It was apparent that the face 
of the K2 would have to be no further forward than the handlebars, and 
angled to direct audio from the top-mounted speaker towards the rider's 
ears (For safety reasons, I never wear earphones while riding the bike). 
To support the entire weight of the internal-battery-equipped K2 
beyond the handlebars, a third "damped" anchor point, in addition to the 
two handlebar support points, would be essential. 

. * -?-a=-W 

Figure 2. K 7  011 h a ~ ~ d I c h . i r - p l i ~ ~ i ~ ~ i n i  



The rig support system which ultimately evolved is shown in 
Fig. 2. The K2 sits on a platform constructed from 118" thick aluminum 
The width of the platform is identical to the K2, while its depth is about 
one inch greater than the rig, permitting the rear of the platform to 
support the weight of the coax, paddle and external battery cables. 
Holes matching the K2's plastic feet have been cut in the platform, and 
anchors for bungee cords are installed on the platform's underside. The 
K2 is secured to the platform by aligning the rig over the foot holes, and 
securing with two wrap-around bungee cords. I use an additional nylon 
buckled "sleeping bag" strap for added security. I have also glued a piece 
of 118" cork over the front holes on the platform, as a "spacer" to 
accommodate the thickness of the collapsed tilt bail on the front of the 
K2. 

To attach the rig platform to the bike, two aluminum hlocks are U- 
bolted onto the handlebars. Four machine screws connect the platform 
to these blocks, via an Lshaped piece along the front of the platform. 
The "third leg" for supporting the rig platform is constructed from a 10" 
length of 314" OD. aluminum tubing. This leg is attached to the bike's 
front forks - above the shocks -using the bracket shown in Fig. 4. 1 
have deliberately omitted exact dimensions and detailed construction 
information for the rig support components, since the geometry of your 
bicycle, and the construction materials available to you, will be different 
from my experience. 

F i ~ u w  4. Frunt furl\ *uppurl hr;tchct 

The rig mount illustrated provides a remarkably sturdy ride for the 
K2. My apprehension that it would be necessary to "lighten the l o a d  

by removing the K2's internal battery was unfounded. Even when fully 
loaded, the K2 remains f d y  in place over the bumpiest roads, and 
steering control is not significantly compromised by the weight of the 
rig. One final note regarding the radio mount: The support platform and 
front support tube can be easily removed from the bike when not 
required, by disconnecting them from the handlebar blocks and the tube- 
to-fork bracket. The latter components remain on the bike at all times, 
and are unobtrusive for "radio free" mountain bike riding. 

Transferring the antenna mount from the old bike to the Big Sur 
was fairly straightforward. Unlike my old bicycle, the Big Sur has brake 
and shifter cables exposed above the frame's top tube. However, there is 
sufticient clearance under the cables to permit continued use of a 
commercial Ulock holder attached to the top tube for supporting the 
front of the antenna "boom." The rear antenna boom support arrange- 
ment on the pannier rack is unchanged from the old bike (see the 
October 1998 QRP Quarterly for construction details). For added 
stability, the antenna boom is anchored to the bike seat post using an 
aluminum "L" bracket and two U-bolts. 

=- I . . 

Figure 5. , \~ t t c~~n . i  "hooril" hikc ,c;tt hmckct 

With the K2 and the Outbacker antenna system happily mounted 
on the Big Sur, I could begin to explore the advanced capabilities of my 
highly revised bicycle mobile system. The versatility of the K2's 
message memories was an immediate benefit. Using a pre-recorded " C Q  
in auto-repeat mode, it is possible to enjoy the passing countryside. 
while waiting for someone to pull my signal out of the ether. Additional 
pre-recorded replies, such as "hr bicycle mobile, pwr 5 W ,  allow me to 
maintain the QSO while braking, shifting gears, or negotiating a tricky 
bend in the road. 

The features provided by the auto-tuner were another welcome 
enhancement to my qrpedaling. Although the Outbacker Perth is 
"resonant" on all bands without the use of a tuner, the K2 allows me to 
check the SWR, and adjust the turns and whip length on the Outbacker 
for optimal match. The autotuner can be called into action when I want 
to move far off the resonant frequency in the selected band without 
having to dismount the bike for adjustment of the whip. Several 
successful QSO's have even been achieved while inadvertently using the 
autotuner with the Outbacker sitting on the wrong band tap! I leave the 
tuner assigned to one of the K2's programmable function keys, so I can 
easily access the tuner options while riding. 

Most of the K2's features and settings can be safely adjusted "on 
the fly". For example, selection of stored messages or fequencies, 
changing modes or filter bandwidths, and adjustment of keyer speed and 
output power can all be accomplished while in motion on the bicycle. 



Obviously, more complex menu selections or actions requiring greater 
concentration should only be performed while stationary, away from 
the road. As with the QRP-Plus, the K2's dial lock feature is frequently 
used, especially when riding on mugh roads. 

The side-band capabilities of the K2 provide another dimension to 
bicycle mobiling. While CW is more effective at QRP levels with 
inevitably inefficient mobile antennas, enjoyable SSB contacts are 
certainly possible. I use a small foam-covered electret microphone 
attached to a length of aluminum ground wire as a boom mic. Because of 
ambient road noise, push-to-talk operation is required. But Elecraft's 
neat trick of using the "Dit" paddle input to key the PIT, and the 
compact "bulldog" paddles conveniently mounted on the end of my 
handlebar extension, combine to provide practically "hands free" PIT 
control. 
. -.- 
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(and especially when installing the toroids on the autotuner), I had 
attempted to prepare the K2 for the rough road ahead. Insulated spacers 
were added under all tuner toriods and care was taken to minimize 
"play" and maximize clearance between components. To protect the rig 
from minor scrapes, and to provide some degree of weatherproofing, a 
custom soft vinyl case has been designed [3]. The case's velcro-himmed 
front cover can be quickly installed when the raindrops or snowflakes 
begin to fall. 

Another accessory home-brewed to compliment my K2 bicycle 
mobiling is a heavy-duty portable bike stand. Because of the Big Sur's 
high center of gravity with the K2 and Outbacker installed, no conven- 
tional "kick s t a n d  will reliably keep the parked bike upright. The 
portable stand shown in Fig 1 is constructed from sections of two 
aluminum ski poles and two halves of a die-cast boom-to-mast vhf 
antenna bracket. The stand's main member supports the weight of the 
hike, while the second member, hinged pan way down the first, attaches 
at the left handlebar to prevent the front of the bike from rotating. When 
not in use, the stand collapses and rides on top of the antenna boom, 
secured by velcro straps. 

Undoubtedly, I will continue to develop add-ons for the K2IGary 
Fisher QRPedaling machine. Finding new ways to efficiently and 
creatively combine two wonderful bobbies is an ongoing challenge. Who 
says. "It can't get any better than this" ... ? 

Notes and References 

1. "Eight Bands on Two Wheels!" Pan 1, October 1998 QRP 
Quarterly. Part 2, January 1999 QRP Quarterly. 

4"'& -e 2. 1 must give credit to Nelson Dewey. VE7FTL. for labeling my 

\.. . . addiction "qrpedaling" in a January 1999 personal email. 

F i g u r e  6.  Vinyl case i>io\ ,dei  ~ 0 1 1 1 ~  protection from rain. dur t  and hugs! 3. My thanks to Mr. Greenjeans Furniture Upholstery, London, On 

The K2 has performed flawlessly in casual bicycle mobile opera- for the sewing job. ediledby W I W  

tion over the past few months. During construction of the K2 options 
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Putting Yc Mike Wk Your Mouth Is - 
SB in Co 

jtm uoocn, IVAJ v ~ 4 1 3  Mluer Avenue, Huntingdon, PA l o o s ~  : jgoocnwpenn.c 

We all associate QRP with CW. Unless replaced by PSK31 or the 
like, CW will remain the mode of choice of the QRP op because it's 
easier to homebrew a CW rig, and, Watt for Watt, the modulated. 
wideband phone signal lacks the intelligibility of CW. Some QRPen 
are so fiercely loyal to CW that they avoid the phone bands like 
poison. Sure, it's masochistic t o y  to ragchew at 5W in the middle of 
the 2OM-phone band. But in a contest, plenty of points and multipliers 
hang out on SSB, and you shouldn't always turn up your nose at them. 

To encourage more QRP phone operation, ARC1 sponsors two 
short contests, the Summer Daze SSB Sprint and the wintertime 
Fireside SSB Sprint. The state QSO parties operate both CW and SSB, 
and the scoring usually combines points from both modes. Although 
the largest international contests usually run CW and SSB on different 
weekends, lots of middle-sized ones tun and score them together. How 
much difference would those SSB contacts make in a QRPer's contest 
effort? Operating at 5W with good wire antennas, I average about 20% 
of my QSOs on SSB in stateside contests. Your results, depending on 
QTH, station, and antennas, will differ. 

On a quiet band, a 5W SSB signal is copyable over a long 
distance. Unfortunately, QRN and contest QRM prematurely drag our 
signals into the mud. Unless you have stacked monobanders, you'll 
have a tough time running QRO stations at QRP power levels. Even 
IOOW contesters are run off frequency by kilowatt-punding big guns 
and ctustv old raechew netten. Most ORPers will make their contacts 
via S & P. ~his'doesn't apply to ~ ~ ~ ' A R C I  SSB sprints, where the 
contest QRM isn't as bad, and all the ops have their ears tuned for 
weak signals. 

Contests attract a number of big-gun stations that camp out on a 
frequency for the duration. Like frogs picking off flies, they're hungry 
for every station they can get in their logs, and they have the antennas 
to hear your flea-power signal. All you have to do is answer their CQ 
or QRZ. 

That can be a problem, though. At peak operating times, you'll be 
buried under the pileup of stations y i n g  to work the big gun. In CW, 
you can tune a little off frequency to be noticed. In SSB, that just 
makes you unintelligible - so it's best to keep the RIT off. You have 
two options: one is to try to toss your call into the few milliseconds of 
comparative quiet between blasts of QRM. Normally you should give 
your bare-bones call - crisply and in phonetics. A short call is an 
advantage. In a big pileup, it sometimes works to tail-end your call 
with "QRP.  The other op is more likely to catch the " Q R P  than your 
call and it may come back with " t k  QRP station please." The second 
option is to give up and return to the big gun later when things have 
quieted down. 

In a typical contest you should be able to work most of the big- 
gun SSB stations on one or more bands. Sandwiched between the 
biggies a~ more modest, less persistent CQing stations and the ones 
with antenna gain lobes pointing at you will be workable. As a rough 
rule of thumb for the low bands, I can usually work fixed stations that 
are S8 in a noisy band, and S7 when it's quiet. Mobile opsare used to 
weak signals and I come back to mobiles who register at least S6. 
Things are trickier on the higher hands, but the stations with the 
strongest signals usually have a beam or quad on your heading and it's 
worth a stab at working them. WSWU, Sam Stimson, and WB3AAL. 
Ron Polityka, ran up plenty of cross-country contacts with their beams 

in the Firesids sprint. If IOM is open you can make solid contacts even 
with a wire or vertical antenna. A pet peeve: the kilowatt station with a 
lousy receiving mtenna. I yell into the mike till I 'm hoarse, hut it CQs 
blithely on, deaf as a doorknob. 

Sometimes we QRPen can be a contest nuisance. Contest 
etiquette says that a contest caller should come back to anything it 
hears. On SSB, a QRPer should think twice about replying to a QRO 
station's CQ unless it's running reasonable power (3-SW?) into a 
decent antenna. Othenvise, the QRPer may have to repeat the exchange 
till helshe is blue in the face before the calling station finally gets it  
right - if it ever does. This is unfair to the other op, who is trying to 
work stations as fast as possible. 

G w d  transmined voice quality helps to make SSB contacts. Some 
hams use mikes that don't match the audio spectrum of their voices. In 
person they resonate like Lionel Barrymore, but over the air they 
sound like they're face down in a bowl of mush. It's worthwhile trying 
different microphones and to adjust the gain, ALC, and level of RF 
clipping of your rig to minimize splatter and distortion. Some modem 
rigs have controls that customize the transmitted frequency response, 
reinforcing the higher frequencies for hassy voices and lower frequen- 
cies for trebles. Microphone elements and audio equalizers are avail- 
able that let you tailor your voice from sharp and piercing - good in 
contests - to rich and full-bodied -nice for ragchewing. The only s u g  
gestion here is to experiment with your audio components and get 
feedback on your on-the-air voice quality from your friends. 

It's also not a had idea to work on pronunciation and phonetics of 
your call letters to help punch them through the noise. When I speak 
my call "NA3V" without phonetics, the first pan gets through OK, but 
the "Three Vee" is often copied as "38". " 3 C ,  or the like. When I use 
standard phonetics - November Alpha Three Victor - it's the "Alpha" 
that's missed. The tactic that works best for me is to come back to the 
CQer with my call in standard phonetics. If the caller asks for a fill, 
I give the same, this time clearly and slowly. If he still hasn't got it, 
I try different phonetics. For some reason geographical phonetics - 
Nonvay America Three Victoria - gets through the QRM best. A ploy 
some hams use when standard phonetics fail is to give their call suffix 
as a familiar jingle (SAH "Shave And a Haircut," YRT "Yellow Rose 
of Texas," etc.). If the other station gets a piece of it, it can usually 
supply the rest. 

The exchange in some SSB contests is fast. If you are using VOX 
and the delay is set long, the caller may start his exchange while your 
receiver is still muted. To prevent the embarrassment of not knowing if 
the caller is working you or someone else, consider setting the delay 
shorter than you would use in an ordinary ragchew. 

A few last points: WB3AAL emphasizes the importance of a 
good mike and aggressive persistence in making contacts. QRP SSB is 
not for the bashful. W5WU gives useful tactics for any low-power op: 
scan the bands for activity and propagation conditions before the 
contest, and stan on the high bands and work down, always looking for 
the needed multipliers. He also keeps a second receiver handy to 
monitor the bands he's not currently working. 

So there you have it. On the day we came into the world, we all 
let out a big squall. That's what voices are for. Why quit now? Put 
away that key now and then, lubricate that tusty jaw, and make some 
QRP SSB QSOs. ~dlwdw WIHVE 
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gh DJ ic Range E Meter an tenna Tun id 
by Steven Weber, KDlJV Bo.r 140, Gorl~tim, NH,  03570 ...ilj v@moose.ncia ...,. 

Would you like to adjust your anlenna tuner for the hest possihle 
match, using as little as I mw of power? Would you like to measure 
your output power from less than 10 microwatts up to 100 watts, on 
one meter scale? Than you need to build this high dynamic range 
power meter. 

This meter is based on the popular "Stockton" directional cou- 
pler. (which is apparently based on a circuit patented in 1969 by 
Sontheimer and Fredrick) The usual diode detectors have been e- 
placed by the Analog Devices AD8307 log amp. The 8307 is an inta- 
esting chip. It has over 90 dB of dynamic range, with a native range 
of -75 dBm to +I7 dBm, a frequency range of DC to 500 MHz and a 
linearity of +/- 0.3 dB. It is also reasonably inexpensive and is avail- 
able in an easy to use 8 pin dip package. 

Since the AD8307 is so sensitive, we need a wav to attenuate the 
simal aoing to it for high power measurements. Since we also want to . - .  - .  
use it to adjust an antenna tuner, we need a means of determining 
SWR. That is the function of the directional couoler. The "Stockton" ~ ~ 

bridge is ideal, as it doesn't use a capacitive divider for balance and is 
fairly immune to operational frequency. An additional amount of a- 
tenuation is added between the sense ports of the coupler and the input 
to the log amps. (a simple series resistor) This reduces the number of 
turns needed on the pick-up toroids to a reasonable number and also 
reduces loading effects of the log amp input impedance on the bridge 
balance resistors. The total amount of attenuation as seen bv the loe 
amp input is about 40 dB. 

In a perfect world, the directional coupler would have perfect 
isolation between the fonvard and reverse power sense ports. i.e., when 
connected to a 50 ohm dummy load, there would he zero power on the 
reverse sense port. In practice. there will always be some power on the 
reverse port. This can come about by imbalances in the circuit and 
stray coupling. 

With the log amps in place, it is easy to measure the amount of ~. 
directivity the directional coupler is providing. Simply by measuring 
the voltaee between the forward and reverse sensine amus and dividinz - .  
by 0.025:as the 8307 has a linear 25 mv per dB output slope. will give 
us the amount of isolation in dBm. In myprototype,the amount of ,so- 
lation varies from a high of 38 dBm on 160 M and a low of 25 dBm on 
10 M. This is a reasonable amount of isolation. An attemptto improve 
the isolation by placing a shield between the two toroids did not make 
any significant improvement, so the shield was left out. 

Finding <'best match", lowest SWR 

The way that we are used to adjusting a tuner for best match is to  
look at the voltage on the reverse port and tune for the minimum read- 
ing, or zero, which corresponds to a 1:l SWR. Another way to do it is 
to put the meter across the forward and reverse ports and tune for a 
maximum meter reading. This indicates when you have thc most for- 
ward power and the least amount of reflected power. This may not be 
the lowest SWR, but it is the best match. 

This is the approach taken for this meter. Since the output of our 
detectors are logahihmic and by connecting the meter across the two 
outnuts. we have in effect created a "Return Loss Bridee". Unlike a . . 
bridge using diodes, this meter has no "dead zone" where the reverse 
power can drop to a level below which the diode can detect. Therefore, 
a more precise match can be achieved. In addition, since the isolation 
of the bridge is constant for a given frequency, the differential voltage 
between the fonvard and reverse ports stays constant, regardless of 
power applied. As power to the bridge is increased, both the fonvard 
and reverse detected levels p, up in proportion, so the difference stays 
the same. The only criteria for the amount of power required to tune a 

tuner i \  that there is sufficieril power to get a good indication on the 
reverse sensing log amp. 

Using this approach, I have been able to m e  my antenna tuner 
with as little as 1 mw and have perfect 1:l SWR. 1:l SWR was con- 
firmed by increasing the power sufficient to get a reading on the Radio 
Shack digital SWR meter. I have however noted that it takes a little 
more power (10 mw) to get a good definitive meter movement on the 
higher bands. such as 15 and 10 meters. This is ID doubt due to the 
lesser amount of isolation on these bands. You will also find that the 
antenna tuner now needs more precise djustments to find the ideal 
match. This is because there is no "dead zone" as is the case with a 
typical SWR meter, which gives the impression there is a 1:l SWR 
over a much wider range. 

To make tuning easier, a smaller resistor than the one used for 
calibrated power readings is used in the tune mode. This spreads the 
scale out and we get more meter movement. Since the bridge direction- 
ality is the limiting factor in the amount of dynamic range we get, we 
can expand the scale to reflect this restricted amount of dynamic range. 

It is possible to correlate return loss to SWR. Since this bridge 
has somewhat limited directionality, 25 dB on IOM, it will only indi- 
cate down to a SWR of 1:1.12, although your actual match may be bet- 
ter than that. In fact, for a reason I can't explain. I can peak the tuner 
for a higher return loss that what one would expect by the reading ps- 
ing into a dummy load. If we calibrate our meter scale to read 0 to 50 
dB, we can figure out the SWR with the help of a table. 

Here are some of the values for Return loss vs. SWR 
dB SWR 
0 infinite 
1 17.4 
2 8.72 
4 4.42 
6 3.01 
8 2.32 
10 1.92 
14 1.50 
18 1.29 
25 1.12 
30 1.07 
40 1.02 
50 1.006 

If you really don't care what the exact SWR is, there is no need 
to calibrate the scale. Simply adjust your tuner for maximum meter 
reading and call it good. 

Power measurement. 

As noted earlier, this bridge can be used to measure power from 
less than 10 microwatts up to 100 watts. However, the measurements 
will he in dBm. This makes for fairly coarse power readings. Also, 
unless well calibrated, it may not be extremely accurate. Remember, a 
3 dB increase in power is a doubling in watts. Also, the power n- 
creases faster as you get closer to a decade change. Going from 30 
dBm to 31 dBm is a change of 1.0 watts to 1.26 watts, or a delta of 260 
mw. while going from 39 dBm to 40 dBm is a change of 7.9 watts to 
10 watts, or a delta of 2.1 watts. As you can see, a small change in 
dBm can mean a big change in power, especially at higher power lev- 
els. Even so, since this meter can measure down to very low power 
levels, it will give a useful indication well below that of traditional me- 
ters. l t  will also give you useful "magnitude of order" information. 

The lower limit of measurement is set by the internal noise gew 
erated by the log amp and the amount of attenuation placed before it. In 
the case of this meter, the minimum reading will be about 1 micro- 
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watts, or -30 dBm. This is so little power, simply connecting an m- 
tenna will produce a meter reading. Also note that because of the re- 
sidual output from the log amp, the meter will not go to zero. 

The maximum power the bridge can measure is determined by 
the log amps dynamic range. If we were to go solely upon that, the full 
scale could be 1 Kw. However, I don't believe this bridge would take 
that kind of power. 1 KW produces some very large peak-to-peak volt- 
ages, and arcing could well occur before one reached those power lev- 
els. In addition, the sensing cores will saturate well before we get to 1 
KW. I have only tested the meter to 40 watts, the most I can produce 
here. ( I am after all, a QRPer!) 

Building the meter. 

Printed circuit board construction is recommend. Use single 
sided stock. The layout is shown in fig 2. The "proof of concept" board 
was made ugly style, simply cutting "islands" out of the copper foil 
(with a hobby knife) for the directional coupler connections and 
mounting the log amps dead-bug style. This worked well, so this is an 
option if you don't want to etch a board. Cutting the holes for the t a -  
oids may be the most difficult part of making the board. I used a 118th 
inch carbide muter bit, which made easy work of it. If you drill holes, 
using a fairly large bit, drill at a very slow speed and if at all possible, 
clamp the board down. It is very easy for a large size drill bit to grab 
the board and spin it. This can slice you up very badly if it's spinning 
fast. I have t k  scars to prove it! 

Since this "Stockton" bridge is popular, you may already have 
one. In which case, one could remove the diode detectors and replace 
them with the log amps. No matter which way you chose to build it. 
remember the log amp has a frequency response up to 500 MHz. 
Therefore, the leads on the by -pass caps must be made as short as pm- 
sible. 

There are no plans at this time to have boards made or sell a kit. 
It is an option though, if there is enough demand (let me know ... ) 

The primary turn of the toroid transformer is simply a short piece 
of RG-58 coax, with the jacket removed. The shield is used as a Fara- 
day shield. This makes the bridge less responsive to harmonics. Only 
ground one end of the shield. Wrap some electrical tape or Teflon 
plumbers tape over the shield to bring the diameter up to the point the 
wound toroid is a fairly snug fit and to insulate the end that isn't 
grounded. 

A good quality analog panel meter is recommended, the bigger 
the better, especially if you want to calibrate a dBm power scale. It is 
much easier to peak an analog meter than it is a digital one. If you sim- 
ply want to use the bridge to adjust your antenna tuner, any old meter 
would be fine. Ideally, you want a meter with ten major dvisions. 
Typically, with an "off-the-shelf' meter, these would be marked 0 to 
100. 

The meter limiting resistor values shown on the schematic are for 
the 50  ua meter movement I used. It's an old meter, probably of WW I1 
vintaee. 100 ua or 200 ua movements are more common. iust scale the 
limiting resistors appropriately. (112 the values for a 100 ua move- 
ment) 

A metal box is required to enclose the bridge. This ensures stray 
RF stays out of the sensitive log amps, which may upset the readings. I 
mounted my board by soldering it directly to the center pins of BNC 
jacks. Stand-offs on the comers are used for additional support. No 
reason you can't run coax to the board from RF jacks mounted some 
distance away. 

Unlike most other SWR meters, this one needs power to run the 
electronics. Supply current is reasonable, about 16 ma, so an internal 
battery pack is a good option, to keep it self-contained. 5 AA cells 
should power it for a reasonably long time., provided you remember to 
turn it off. If an external supply is used, such as a 9V wall wart or your 
station's 12 V supply, additional by passing and an RF choke at the 
power jack would be a good idea. 

It is important to use the specified LM324 type op amp. The out- 
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put of the log amps are fairly high impedance and need to be buffered 
to drive the meter. Also, the inputs and outputs of the op amp need to 
be able to work near ground. Many other common op-amps, such as 
the TL084, will not work. 

The Analog Devices AD8703AN is not stocked by the part sup- 
pliers many of us are used to buying parts from. Analog Devices will 
sell small quantities direct from their web page, using credit cards. (or 
you can call in the order) ( www. analog.com) These chips currently 
sell for $9.75 each. 

Test and calihration. 

Do the usual pre-power check ups. Inspect solder connections, 
component placement, wiring, et. Connect up a transmitter and 50 W 
dummy load. Apply power to the circuit. In the tune mode, the meter 
should read zero or very close to it. In the power mode, there should be 
a small upward deflection of the meter. Now key the transmitter and 
look for a meter movement. You can check h e  amount of isolation 
between the forward and reverse ports by putting a DVM directly 
across the op amp outputs for the two potts. On 80 M, you should get 
at least 800 mv and on 10M, 550 mv. Divide these readings by 25 mv 
to find the amount of isolation m dB. Do this test transmitting into a 
dummy load. 

Power calibration. 

If a meter with 10 major divisions is used, we will have 10 dBm 
increments. "40" on the meter will correspond to 0 dBm (1 mw). 10 
watts is a reasonable power level to use for calibration and is equiva- 
lent to +40 dBm. Set the meter switch to measure fonvard power. Ap- 
ply 10 watts through the bridge and into a 50 ohm dummy load. If pos- 
sible, use a watt meter you trust to use as a reference. Adjust the power 
cal pot so the meter reads 80. With zero input, the meter should read 
about 10, or -30 dBm (luw). If you wish, re-label the meter scale to 
read directly in dBm. 

Your final meter scale will be such: 

Calibrating Return Loss 

If you don't need or want to calibrate the return loss mode, skip 
these steps and simply use the 22K resistor specified in the parts list. ' 

There wasn't enoueh room on the circuit board to add a cal oot - 
for return loss. So, of you want to calibrate this scale, you will need to 
find a place to mount a trimmer pot. This pot will go in series with 
R10. You will also need to reduce the value of R10 to say, 10K and use 
a 25K trimmer. 

Assuming you have a GI00 scale on the meter, make 100 equal 
to 50 dB. If oossible use 160 or 80 meters to find the return loss of 1:l 
by transmitting into a dummy load, using a few watts. As was &- 
scribed earlier, use a DVM to measure the voltage between the outputs 
of the log amp buffers, pins 1 and 7 of U3. Divide the reading by 25 
mv to get dB and adjust the trimmer to get the meter to read this value. 

You will probably find that adding the meter leads across the op 
amp outputs will make the meter change it's zero reading. However, it 
doesn't affect the reading at higher deflections. Assume zero volts for 
the no RF input value and use the reading on the DVM when RF power 
is applied through the bridge to calculate the return loss. 
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Parts List 

R1.2.3.4 100 W, 114w (1% preferred, or matched 5%) 
R5.6 3.6K. 114w 
R7.8 IK, 114w 
R9 47K, 114w 
R10 22K, 114w 
Trim pot 25K, 0.2" spaced pins 

C1.2.3.5.6.7 0.01 ufd150v monolithic ceramic, 0.1" LS 
C4.8 0.001 u fd  50V monolithic ceramic, 0.1" LS 
C9 l0ufd. 16V alum electrolytic. 
C10 O.lufd/SOV monolithic ceramic, 0.1" LS 

AD8307AN log amp, 8 pin dip 
LM324 quad op amp 
78L05, +5V, TO-92 regulator 

FT50-43 ferrite core, sec 20T # 24 magnet wire 

BNC jacks 

DPDT miniature switch 

50 ua meter 
.- -- 

0 
~ & i ~ r h $ ~ .  XHrrTER 

0 

" A t  id. a n .  

r.m = 

.. 

T"Q *WP 

0 NIT 
0 

Flg 2. PARTS PLACEMENT 

Oct IK) The QRP QUARTERLY 





QRP Clubhouse 
Les Shuttuck, K4NK 

112  Park Circle 
Greenville,  SC 29605-5159 

Email: k4nk@aol .com 

This is my first issue of editing the QRF' CLUB HOUSE column. We 
wish to thank Doc Lindsay KOEVZ for the great job he has done. 

Little Thunder Q R P  CLUB 
It was time again for another QRP meeting by the Little Thunder QRP 
Club. We met at the home of VE3XTBill. Those present were: 
VE3XT Bill, VA3WRL Wayne. VE3BBS Skip VE3CAP Don, 
VA3BEL Vic, and myself, VE3FAL Fred. Skip, Don, and Vic were 
out to the meeting for the first time, and enjoyed hearing about QRP 
and seeing some of the gear on hand. Vic brought his TenTec A r p -  
naut station to show the gang. Don brought some fancy enclosures that 
could be used for some nice QRP stuff and Bill had literature on the 
Spartan Sprints as well as information on the QRPARCI Fall QSO 
Party. Bill also had on display his homebrew paddle, and a switched 
capacitor filter. Fred brought his completed 38 special, and his newly 
purchased Kenwood THC71 for use on the satellites. He also brought 
the WSKQJ Laser Transceiver hoards, and a sample of the Little Thun- 
der QRP Club Certificate, and pictures of QRP field day. Also talked 
about were various types and experimentation that has been taking 
place with antennas. The club seems to be drawing some more people 
out, so looks good. We also talked about how QRP is really taking off 
like wild fire with the amateur radio communities around the world. 

Late breaking info tells us that they have received their own club 
call for use in contest and QRP events. Listen for VE.ZLTQ from ntun- 
der B a y ,  Ont. Fred, VE3FAL, promises to keep the cull active, look 
for them in upcoming QRP contest. 

QRPacific 
This is a new club in the central Oregon area. Started to promote qrpl 
kit building. They meet every Saturday morning at 9am at the Red 
Door Cafe in Newport, Oregon. They tell me they are a friendly bunch 
and if you happen to be in town stop by and have some coffee and 
donuts and gab awhile. Don't for get to being your show and tell items. 
Their web page can be viewed at: http://www.teleport.com/-cqdd 
qrpclub.htm . 

GLOUSTER AREA QRP and HOMEBREWERS CLUB 
Another new club is located in the Glouster, Virginia area. This is an 
informal erouv and information can he had bv bringing UD their web - - .  
page at h~p://pages.hothot.com/photo/wa4c~q/~G~RF'.html Thanks to 
Neil WA4CHQ for this info. 

QRP CHEESEHEADS 
I can't let an issue go with out saying a great big thanks to the Group 
for the great snacks at Dayton. You guys you really made a hit with 
your platters. Send me some news for the next issue. Thanks again. 

FP QRP CLUB 
es folks pigs do fly ! At least this very special QRP Group made up of 
members from around the world. The magic number of member 100 
was just passed and it is still growing. Your truly is #25 and my XYL 
#66. Diz WBDIZ and crew also w a e  at Dayton with a booth and we 
had a grand time. They have a very nice membership certificate and the 

egroups.com. There are 2 new kits from the FPQRP being offered. An 
outstanding frequency counter and a PLL. The finishing touches are 
being put on the MultiPig Transciever. 

Williamson County Amateur Radio Club 
Not strictly a QRP club, but this news from Bill Sepnlveda, K5LN. that 
the cluh has started a QRP kit building class. 15 members of the club 
signed up to participate in a class given by KSLN, Dave Hassell 
(NSIW), Tom Whiteside (NSTW), and Bob Helms (AFSZ). The class 
is separated into 9 weekend secessions to give everyone ample time to 
spend time in the class building and learning about kit huilding and 
then spend time &ring the week finishing their weekly assignments. 
The Club is building the Red Hot Norcal 20. Thanks to Dave Fifield 
and Caroline for getting the kits to us. In about 10 weeks we should 
have another 15 Red Hot Norcal20 kits completed and on the air, so be 
on the look out on 20 meters. 

QRP-CANADA 
The Radio Amateurs of Canada (RAC) run two annual contests; one in 
July and one in December. Both have become very popular with one 
reason being the "laid back'' nature of these fun contests. It's very 
common to hear patticipants stopping to have a chat with each other 
during the event and both have a QRP category. 

One contribution that really enhances working these contests comes 
from Paul Cassel, VE3XXX. who wrote an excellent piece of logging 
software for these contests. Paul has made this program available as 
FREEWARE. Paul is no longer able to support the program. I ex- 
changed smail  with him, asking if I could support the software in u- 
der to make sure it was still available. Paul sent me the source code. 
My son, Scott & I (Scott's the expert & I'm on another learning curve) 
are investigating the program in order to bring it up to date as it does 
not have the territory of Nunavut in it. We also want to check the entire 
program to make sure it is running 100%. The plan is that once we 
have made the changes, the program will be sent to three other ama- 
teurs (NA6E. VE3JC, VA6RF) who have volunteered their time to do 
dummy runs with the program, looking for any problems. Our hope is 
to have it ready, as freeware, for this year's Winter contest. 

I have been in touch with Ken Pulfer, VE3PU, who maintains the RAC 
Web site with the idea that the program could be put on the QRP- 
Canada web page there for downloading. Ken has said that they would 
be happy to do this. 1 will be using the QRP reflectors to post our p m  
gress and to let everyone know when the project is ready for download- 
ing from the RAC Website. 72/73 -Bruce (VESRC+VESQRP) 

HAWAII QRP CLUB 

Left to rieh: Jim Larsen. AL7FS and Dean Manlev. KH6B. Photo 
ti-.- Y F ' N ~ ~ ~ ~  KL7NY. 

daughter Juliann 
WL7MP and mother 
Jeanette KAONMO 
alsu visited the Hilo 

n, 'Wg. 

.., Due to my oversight this 
photo wasn't included in 
the /art Clubhow CoC 
umn and nvo such hand- 

I price to become a ~ l ~ i n ~ ~ i g  (QRP type) is right. several have built the 
omiect the -,,,inipie 10". a 10 meter transceiver. l,,terested ? you That's about all for this month. I think it is important to get cluh ideas . < - 

CUI contact Diz and others by looking at the web page at http://www. in aformat where others can see and use them. 

mpna.com/fpqrp/ They also have an email reflector for members at 73 Les K4NK 
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UPCOMING EVENTS 
ARC1 Fall QSO Party October 2 1-22 
Holiday Spirits Homebrew Spring December 3 
Winter Fireside SSB Sprint Februa .  11 

Time - 
4 

s fine. The 

Fust off, let me apologize for some omissions in the July QRP Quar- the QRP ARC1 Contest web page at htt~://~ersonal.oalouse.net/rfoltd 
terly. Scores were listed for neither the Spring QSO Party nor the Win- arci/arcitst.htm. The issue also contains full rules for the Holiday Spu- 
ter Fireside Sprint. Also there were no announcements with rules for its Sprint and the Winter Fireside SSB Sprint. Finally there is a contest 
the upcoming contests. All of these were submitted, approved by the summary sheet that you can fill out and send to me if you prefer that 
editor, but didn't make the final copy. We'll do better this time. method over using email. 

This issue contains the Spring QSO Party and the Winter Fireside Finally a reminder. If you use the High Claimed Scores form a t w  
Sprint scores, results from the Hootowl Sprint, Milliwatt Field Day, personal.oalouse.net/rfoltz/an'i/fom.htmto send me your contest sum- 
and the Summer Homebrew Sprint. The results are sorted by state. If mary, you still need to send me a copy of your log. Either e-mail or 
you would rather see them sorted by descending score, take a look at regular mail i log doesn't have to be fancy, just readable. 

NW7DX 1,715 35 7 LT5 20,151 1 ITS-570 40 m loop 
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!O 
cbrew, K2 

Check logs: WE6W. AAIMY, WRJI. NL72, WT9S KR7WW 

HOOTOWL SPRINT 2000 

This year's running of the Hootowl Sprint on May 28, 2000 had 
more entries than either of the two previous yean. The combine CATEGORY WINNERS 
tion of more players and a higher solar flux resulted in the top 
score by N9AW being over twice as high as last year's. Most 70,224 
folks thought 40m and 20m were in good shape. In fact. 20 m 
was good enough for LZ2RS to make over 15 QSOs with most of 124.320 

them North American stations. The A-index was 10 with a solar N I H  3 1,020 
flux of 155. The 2001 Hootowl will be on May 27. 79,200 
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2000 Hoot O w l  Sprint NA3V: Nice contest till the QRN on 20& 40 m got 
bad. Biggest surprise - being called by U 2 R S  after working a local (Ohio) 
station! Sometimes you forget how far those signals can travel! NK9G: 15 
dead. 20140 so so ... K9PX & N8Xt What signals! WWEK: Great contest on 
40 & 20. 80 m was vy noisy. WARNW: Really enjoyed this year's event. 
but wish band mnditions had been a little better. WIVT: 50 QSOs in fmt 2 
houn. KIQM: Where was everyone on 15 m? K4AHK: Lots of QRN fmm 
local rain storms. Never did hear the West Coat  stations. K3NVI: Only had 
short-time (2 $4 hours) but a lot of memben! Great! N m  Conditions were 
pretty g d ,  but not too many players. I guess the holiday weekend and CQ 
WPX twk their toll. My fint contest with the new call, and old Friends didn't 
h o w  me. Heck, it twk me 3 months to remember who I am! N4FWG: Fist 
hy at contest milliwatting. Lots of fun & easy logging. HI. A B E D :  Pmici- 
pated from portable location in Pike National Forest. N9AW: Fair hand condi- 
tions on40 and 20 mtrs. Only one QSO on 80 mtrs. No activity heard on other 
bands. NRXI: The Bands were a little noisey and was pleasantly surprised 
when an LZ (Bulgaria) answered my CQ. WOPWE Smmhled onto the contest 

a~ about 9 30 Hdd a great m e  w~th 5OthnW lhanks and 72 KRCV: Dm'! 
llkc the local tbmc fcaturr ACSJIi: Belnp rock h u n d  with t h e m 2  make, for 
louph contestlnp hut c \eg  QSO tslt like a real v~ctory Ihankq for dll thc hard 
work that gws into a contest like this and to all those who found me and gave 
me a call. N6WG: Things were rather slow at first, but gradually picked up as 
the evening went on. This is certainly my best score so far for this event. I 
think this is my third time far the Hoot Owl Sprint. Lots of QRN at times, so 
had to give the famous SOC cry of AGN? I enjoyed running into acquaintances 
during the contest. and ragchewing with hem for a moment. Definitely a 
low-key contest. A good warmup for late evening on Field Day. KB9LGJ: I 
love these shortcontests! Only after four houn, my fist was hurting! LZZRS: 
I would like say: Thanks to ALL hams for the pleasure working in thecontest 
WSSB: My fin1 QRP contest in quite a while. Now that I have areal QRP rig I 
will do mare. Running a FT-IMX)D at 5W is major aver kill. I purchaed the 
O H R m  from KSZTY who now has a KZ. The OHR worked well. Bill has 
put a lot of neat mod's in it that makes it even bener than original. W9QZ: My 
1" ARC1 contest. Great fun! 

M W Y  - 
ZK 
X I  ... . 

80 Delta 

'una Tin 2 
hand dipole 

56 The QRP QUARTERLY 



- 

MILLIWATT FIELD DAY 2000 

This contest, Milliwatt Field Day, run piggy -back on the ARRL This year's event on June 24 & 25 produced 11 entries. Some 
Field Day is really a misnomer. You do NOT have to run less than 1 of them will rival QRO entries! The Guano Reef Bashful Perverts lead 
W to enter the QRP ARCI Milliwatt Field Day contest! The classic by N4BP took top honors with a score of 8,415. NOUR with only 1 
QRP power levels of 5 W or less are just fine. (Yes, the ARRL and the operator turned in a score of 6,455. 
QRP ARCI definition for QRP SSB are different. To make things sim- 
ple in scoring this contest you need to adhere to the ARRL QRP SSB Next year 1-11 promote this contest more. 
definition of 5 W PEP). 

Reef Bashf 

n PA ORP ( 

WATTS - 2 OP I= I 
#3PNL 1990 189 0 0 2 1 1 B  K2 Ioublet fed wl twin lead 

Y7TX 525 35 0 15 2 . 
5 WATTS - 1 OP VOUR 6455 579 0 53 1 1B C-735 55RV 

W3TS 4300 430 0 0 1 1E <2 Two 130 ft doublets @ 50' 

(B9LGJ 795 5.1 4 5 1 lE  - . - 
MER H<[ <W SPR INT 200( SUM1 )MEBRI 

Heat and thunderstorms were a common theme for the July 9, was good enough for I" place in Iowa. 
I 

2000 version of the Summer Homebrew Sprint. The purpose of this Participation was about the same as last year, but this year's high 
contest is to promote building your own equipment by giving a bonus score by K7RE was over twice as high as last year's winner. An A- 
for using a rig you built. The bonus is PER BAND, just like SPCs m. index of 5 and a solar flux of 240 had to have helped. There were sev- 
If you used a Sierra on 15,20, and 40 meters and you built it, then you eral folks who reported that it was the first contest they entered. Glad 
get 15.000 bonus points. Some folks overlook this per band bonus. I to have you participate and hope you come back again! 
try to catch it, but am not always successful. With a quiet A-index of 5 and a solar flux of 240 it doesn't get 

One of the more interesting rigs was built by WOPWE. Jerry's much better. However, there were several reports of only a little activ- 
homebrew receiver was a superhet using 2 SA612, an LM386, a 4 ity on 15 and nearly none on 10. I suspect that lack of participants on 
MHz xtal filter, and a VXO. The homebrew transmitter contained a the higher bands was more a factor than lack of propagation. 
SA612, two 2N2222, one 2N697, and a VXO. He finished the 40 m Next year's Summer Homebrew will be on July 8. 
transmitter a week before the contest and scored 10,200 points, which 

I 1- 2000 Summer Hnmebrew Sprint AF4PP: Thanks for a- 
ATEGORY WINNERS other great contest! I really &joy the ARC1 events ... they are 

the best. NU3N: As my first real sprint, it was a hoot. I'U be 
back. W4MVZ: Had to QRT about 30 minutes due to an afte- 
noon thunderstorm: violent tvoe. NWW! It was 97 degrees ~ ~ . . ~ ~  ~~~~~~~ , . - 

77,46 today, so a good day to stay inside! It was great to hear HPlAC 1:; FiNy 1 50,4721-1 
& GM30XX. even worked a Fox! N9MDK: Conditions were 

31,250 9AW 76,44 only ok. W3DP: Good signals but local QRM. Number of 
new stations dro~ned after the first hour. I still eniov svrints. . . . .  . 

72 to all. WB7OEM: This is pathetic, I either need a new rig or better bands. Hi! Hi! 
K04PY: Slow going at first but things eventually came around. W l S W :  In time con- 
tester. WB9HFK: 40 meters relatively slow here in midwest. K2UD: It rained so good 
opportunity to play radio. Ran my 2N2140 xcvr. Still contest capable. K4KJP: Total of 8 
QSO's on homebrew xcm:  not great, but much fun had in contest. K3NY: Wish I could 
have worked the whole 4 hrs. My fust time holding a frequency, kind of scary at first but 

~ S S  than 250 W turned out to be really fun, more fun than hunting and pouncing! Tried 15 and found it 
dead. 10 was pretty much dead in the a.m. during the other contest. so stuck with 20 and 40. 
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Loads of fun! Highlight was being called by PAOCMU, also running 5 
watts, on 20m. WOUFO: Fun to operate with NC-20 from my cabin. 
Wanted to try 40 m with NC-40, but too busy on 20 m. K7RE: Spent 
all 4 hours of the contest having lot's of fun. 10M was no go, hut 15 
showed some pretty decent activity, but probably more folks could 
have used it. 20 was the bread and butter band as usual, but a moderate 
amount of thunderstorm activity from the northeast made copy rough 
on the weaker folks. Not one participating station was heard on 40M 
during the times that I checked. It sure is great to hear so much activ- 
ity, and also hear the newer folks coming on board for these events. 
These ARCI events are always so laid back, you can't help h t  have 
fun. I used my own HB dupellogging program. I also got to use my 
KDlJV (Steve Weber) LCD keyer. This thing is a jewel. If you didn't 
get one of these semi-kits from Steve, you missed out. I'll be posting a 
little review later on in the week. Bottom line: I love this thing. Rig 
was my K-2, 5W, to a 3 element trap tribander up 35 feet. Thanks 
once again to Randy Foltz K7TQ and ARCI for this event. WD9IFF: 
Could only operate 2 hours but loads of fun! Stuck to 20 meters 81 
conditions were up a d  down here in 9 land. Really had to dig for 
WJ4P waaay dwn in the noise .. Did the old straight key thing for the 
first hour. I sure enjoy these sprints! Thanks to all! NOSC: my first 
QRP contest. It was interesting to say the least. hihi W3BBO: 
Thought the thunderstorms would go away after the first hour of the 
test, but they did come back. Got almost an hour in though, while run- 
ning up and down stairs disconnecting/connecting antennas (gwd exer- 
cise, 1 guess!) KQOI: Always nice to notice the member numbers. 
The ones with five digits remind us that the new members are being 
active,too, and the old numbers remind us of old friends that have been 

2000 Holiday Spirits Homebrew Sprint 
Date/Time: December 3, 2000: 20002 through 24002. CW only. 
Exchange: Member - RST, State/Province/Country, ARCI Number 
Non-member - RST, StateProvince/Country, Power Out 
QSO Points: Member = 5 points 
Non-member, Different Continent = 4 points 
Non-member, Same Continent = 2 points 
Multiplier: SPC (StatelProvincelCountry) total for all hands. TIE 

same station may be woked on more than one band for Q S 0  points 
and SPC credit. 
Power Multiplier: 
0 - 2 5 0 m W = X 1 5  2 5 O m W - l W = X l O  

around for a long time. What a great mixture ... t k  club must be doing 
some things right! W6ZH: Called every-so-often on 10.80 & 160 to 
no avail. Pleased to get call from ARCI member JROBAQ and to work 
ARCI member Cam. HPIAC. Conditions not very good but fun. 
KT3.4: Low stress contest, even got a nap in! WOPWE: Threw the 
transmitter together last week for the contest. 40M wasn't the honest 
but the contest was fun anyway. Thanks and 72. N9AW: Fun contest. 
Would like to see more 15 mtr activity. Operated portable from camp- 
ground. NORC: Less than IW, about 2hrs and 20m only. That was 
my effort for this sprint. Using my NC20 I managed -19k points. 
Thanks to all who managed to copy my puny signal. I didn't get started 
until 2030 because of s9+ QRN-- that low frequency bone numbing 
static that makes your teeth hurt! I swear somebody must have been 
using an arc-welder nearby. Had to quit early to go to work, and in 
between tried to catch the fox. Never the less, lot's of familiar calls, and 
lots of fun with very little power! VE3JC: Very enjoyable sprint: 
wish I could have been on for the whole thing. It was great to hear all 
the five-digit member numbers, along with the familiar calls. 
JROBAQ: Condx was poor on 20 for stateside so that no chance to use 
my NC20. Several stations in east coast could be heard here in Japan 
but no one answered. KB3WK: Conditions were not the best, but it 
was fun anyway. K2 did great. AD6GI: Great start, light middle and 
very slow ending. Guess my hopes were too high. Oh, well! Back to 
the drawing board to prepare for the next one. See you then. N4JS: 
Enjoy these sprints. Gave the K2 a good workout. Also tried my Sierra 
on 20 for a couple contacts. WA6ARA: Had a great time running the 
little SMK-1. Just played around, wasn't too smous but an enjoyable 

80 m 3560 kHz 
40 m 7040 kHz 

14060 kHz 
21060 kHz 

3710 kHz 
7110 kHz I 

21 110 kHz I 
10 m 28060 kHz 28110 kHz 
Score: Points (total for all bands) X SPCs (total 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, legible name, call, address, and 
ARCI number, if any. Entry must be received within 30 days of con- 
test date. Highest power used will determine the power multiplier.The 
final decision on all matters concerning the contest rests with the con- 

1 W - 5 W = X 7  O v e r 5 W = X 1  test manager. 
Bonus Points for Aomehrew Gear (per band): Entries welcome via email to ifoltz@turbonet.com or by mail to: 

add 2,000 points for using HB transmitter. add 3,000 points for using Randy Foltz, Leith St., ID 83843 

HB receiver. or add 5.000 points for using HB hansceiver. After the contest send your Claimed Score by visiting 

Homebrew Definition: If you built it, it is homebrew! personal.~alouse.net/rfoltz/arcilarcisumhtm You must still submit 

Suggested Frequencies: your logs by either ernail or regular mail if you use the High Claimed 

General Novice Score form. Check the web page for 10 days after the contest to see 

160 m 1810 kHz what others have said and claimed as their scores. 

I 2001 Winter Fireside SSB Sorint 20 m 
DateITime: Februaq l I, 2001.20002 to 24002 SSB HF only 15 m 

14285 kHz 
21385 H z  

Exchange: Member - RS. StatelProvincelCountry, ARC1 Numher 10 m 28385 kHz 
Non-member - RS, StatelProvincelCountry, Power Out Score: Points (total for all bands) X SPCs (total for all bands) X Power 
QSO Points: Member = 5 points Multiplier. 
Nonmember, Different Coninent = 4 points Entry may be All-band, Single-. High-, or Low-Band. Entry h- 
Non-member, Same Continent = 2 points cludes a copy of logs and summary sheet, legible name, call, address, 
Multiplier: SPC (State~ovincelCountry) total for all bands. The and ARCI number, if any. Entry must be received within 30 days of 
same station may be worked on more than one band for QSO points contest date. Highest power used will determine the power multiplier. 
and SPC credit. The final decision on all matters concerning t k  contest rests with the 
Power Multiplier (PEP): Note the higher SSB power limits! contest manager. Entries welcome via email to rfoltz@turbonet.com 
0 - 5 0 0 m W = X 1 5  5 0 0 m W - 2 W = X l O  or by mail to: Randy Foltz, 809 Leith St., Moscow, ID 83843 
2 W - l O W = X 7  O v e r I O W = X I  After the contest send your Claimed Score by visiting 
Suggested Frequencies: personal.nalouse.net/rfoltdarcilarcisum.htm. Check the web page for 
80 m 3865 kHz LO days after the contest to see what others have said and claimed as 
40 m 7285 kHz their scores. 
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QRP ARCI CONTEST SUMMARY SHEET 

QRP ARC1 CONTEST MODE 

CALL S/P/C (QTH)- POWER ENTRY: MULTIBAND- SINGLE BAND- 

I BAND I POINTS I S/P/C I 
I I I I 
1 160 1 I I Enter Points and S/P/C PER BAND. Treat each 
I I I I band separately for S/P/C credit. 
1 80 1 I I 
I I I I Total points and S/P/Cs before inserting 
1 40 1 I I them in the equation below. 
I I I I 
1 20 1 I I Multiply points, S/P/Cs and Power 
I I I I Multiplier, then add Bonus Points, if any. 
1 15 1 I I 
I I I I Send Entry to: Randy Foltz K7TQ 
1 10 1 I I QRP ARC1 Contest Manager 
I I I I 809 Leith St. 
l Totals l I I Moscow, ID 83843 
I I I I 

or e-mail to rfoltzBturbonet.com 

Total X Total X Power + Bonus = Final 
Points S/P/C Mu1 t Points Score 

TOTAL OPERATING TIME 

TRANSMITTER/TRANSCEIVER POWER OUTPUT 

RECEIVER 

ANTENNA ( S ) 

COMMENTS 

NAME CALL 

ADDRESS 

CITY - STATE ZIP 

The QRP QUARTERLY On 00 59 



New Member/Renewal Form NEW MEMBER? (Indicate Yes or NO) 

Full Name 

CALL New Call? Y N QRP ARCI#(if renewal) 

Mailing Address 

City State/Country 

post Code (ZIP + 4 for USA) New Address? Y N 

Sponsor (if any) 
Name/call/nr 

(The following is optional but helpful.) 

Home Telephone Work Tel. 

Email address Packet Address 

Previous Callsign (s) 

The QRP QUARTERLY 

DX $20 USA $15 CANADA $18 

Mail completed application to either: 

Check or Money Order in U.S. Funds 
Make checks payable to: "QRP-ARCI" 

All applications MUST BE RECEIVED at least 30 
days prior to the cover date to receive that issue. 

Send to: 
QRP ARCI 

117 E. Philip St. 
Des Moines, IA 50315-4114 

For a Club Information Pack, write to: 
G. Danny Gingell, K3TKS 

3052 Fairland Road 
Silver Spring, MD 20904 

K3TKS@abs.net 

DX Membership Contact: 
(for all nun NA members) 

Checks for 13.50 UK pounds ONLY. 
Make checks payable to: "GQRP" (ONLY) 

Send to: 

Dick Pascoe, GOBPS 
Seaview House, Crete Road East 

Folkestone. Kent CT18 7EG UK 

TeVFax 44(0)1303 891106 from 0930 to 1900 GMT ONLY 
If in doubt, ring Dick, but ONLY for Membership. 

QRP ARCI is now taking non-US membership applications/renewals via Credit Card! Amateurs outside the US may now pay for 
their membership using VISA or Mastercard. To apply or renew, you may send regular international surface or airmail and include 
your credit card type, number and expiration date. Include a reasonable copy of the form from inside the cover of your QRP Quar- 
terly. This info should be sent to our agent: Bill Kelsey c/o Kanga US 3521 Spring Lake Dr. Findlay, OH 45840 Email with the 
same information may be sent to kanga@bright.net Or you may call him at US 419-423-4604 with the same information. Remem- 
ber subscriptions may only be made for a maximum of two years. The rates are $18 US per year for Canada and $20 US per year 
outside USICanada. Lastly, you may also enter data at the joidmembership page on the club web site: http://www.qrparci.org Pro- 
cedures are being studied to take credit card charges for all our US members as well. 



QRP ARCI Officers and Committee Chairmen 

PresidenWOB Board of Directors 
J i m  Stafford,  W4QO 
11395 West Road  Chuck Adams,  K 7 Q O  
Roswell, G A  30075-2122 B,, 11840  
(770)99%9500 Prescott, A Z  86304-1840 
w4qo@amsat.org k7qo@primenet.com 

Membership Chairman ~~~k ~ ~ h l ,  KSDD 
Dale Holloway, K4EQ 1640 Henry Street 
438 Brookdale Drive Port Huron, MI 4806@2523 
Piney Flats. T N  37686 k8dd@tir.com 
Telephone 423-538-1555 
k4eq@arrl.net Jim Larsen, AL7FS 

3445 Spinnaker Drive 
Membership Anchorage, AK 99516-3424 
SubscriptionlRenewalI AL7FS@QSL.NET 
Mark Mi lhurn ,  KQOI 
117 E. Philip St. Dick Pasme, GOBPS 
Des Moines, I A  50315-41 14 seaview H~~~~ 
KqOi@arrl.net Crete Road East 

Folksestone, Kent CT18 7EG, 
Awards Manager UK 
Steve Slavsky, N 4 E U K  Dick@bps.demon.co.uk 
12405 Kings Lake Drive 
Reston, V A  20191 Joe Spencer, KKSNA 
radioham@home.com 3618 Montridge Ct  

Arlington TX, 76016 
Contest Manager kk5na@quadj.com 
R a n d y  Foltz, K7TQ 
809 Leith Street Ken Evans, W4DU 
Moscow, Idaho 83843 848 Valbrook Ct. 
rfoltz@turbonet.com Lilbum, G A  30247 

w4du@bellsouth.net 
SecretarylTreasurer 
Mark Mi lhurn ,  KQOI 
117 E. Philip St. 
Des Moines, I A  50315-4114 
KqOi@arrl.net 

Change of Address, and membership 
status questions go to: 

Mark Milburn, KQOI 
117 E. Philip St. 

Des Moines, IA 50315-4114 
515-285-2696 

and feature articles as a selvicr lo Material cannot be returned 
their fellow QRP enthusiasts. unless accompanied by sufficient 
Although The QRP Quarterly cannot postage. 
pay for submissions accepted for The act of mailing a manuscript 
publication, it will acknowledge, with constimtes t he author's certification of 
thanks, authorship of all published originalityofmaterial. 

Opinions expressed ed those 
Due to space limitations, of the authors and do not necessarily 

articles should be concise. Where represent those of the QRP ARCI, it's 
appropriate, they should be illustrated officers, Board of Directors. Staff or 
with publishable photos andlor advertisers. 

The QRP Quarterly will 
Full anicles should go to any of occasionally consider reprinting 

the volunteer editors for review. articles previously published 
Information for columns should be elsewhere if the information is 
sent directly to the column editor. See especially useful to members of QRP 
the ToC for addresses. Submit ARCI. If your article has been 
technical and feature articles with a published, include the name of the 
printed copy and a copy on disk (if publication and the issue it appeared 
possible). ASCII text is preferred. in. In all such cases, the QRP 
Photos and drawings should be Quarterly will obtain permission to 
camereready or .tif format. Other reprint from both the author and the 
formats can be used with prim original publication and acknowledge 

the source of the material. 
Technical and feature articles The QRP Quarterly will 

should be original and not be under occasionally print information first 
consideration by any other publication appearing on QRP-L after obtaining 
at the time of submission to the QRP the permission of the author and 
Quarterly or while the QRP Quarterly ascertaining that the information is 
is reviewing the article. If you not scheduled to appear in another 
contemplate simultaneous submission publication. 
to another publication, plea5e explain Copyright of materials 
the situation in a cover letter. published in the QRP Quarterly 

Material for possible usc in the mains  with the author. Although the 
QRP Quarterly should be sent to only author retains the right to reuse the 
one of the editorial volunteers, not to material, the QRP Qualterly requestq 
several at the m e  time. The QRP that reprints of the material in other 
Quarterly editors and columnists will publications acknowledge first 
transmit the submission to others an publication in the QRPQuarterly. 
the staff if they believe it better fits With thanks to L.B. Cebik forall his 

Accepting advertisements for 
publication in the Quarterly does not 

RENEW EARLY! Don't wait until your renewal month! Especially 
don't wait until AFTER your renewal month! You may MISS ISSUES! 
How do you know your renewal month? Look on the label (the one on 
the plastic wrapper that you should LOOK AT before you throw away!). 
Exp after 01/00 means your subscription expires after the January 2000 
issue, so RENEWNOW!!!! 

If I don't receive your renewal form by the first of the MONTH P R E  
CEEDING an issue month, your renewal may not be included in the 
updates for that issue! So SEND YOUR RENEWAL EARLY to avoid 
missing issues! 

Mark Milburn, KQOI 

QRP Amateur Radio Club International 
See What The Excitement is All About! 



Designed especially for QRP Ze~'r~c~_b_ilra-n~~cn_~a~ members and offered with a Blue 

MODE!, 1504) 
3lOI)E:L 1600 
RVSI'EGIAIaS , , 

t ~ ~ r r ( c ( u i l ~ . c h c r h i u i ~  ~burwcM, , 
m(ucr1 a rnp? olnar 

l rwhur r .  Call wrle~ll 
trrr nurnhcr lwla?: 

1-888-273-3415 
High Sierra An (ro appear on badge) City 1 State 

Ncvarlm ci ty .  Fasteners -Price includes s&h 
Tel: F.l4b-L7.3-.W 19. tmllr 5.W~-Z73-7561 Safety Locking Pin $8.20 Ship to: Name 

Over-the-Pocket & Pin $9.70 Address: 

I Check payable to: Rick Pourciau Check # 
I Visa MC Amx Disc Name on Card 

invited to check 

# h e y  Back guarmtee! ' 

Visa.iMaster Card A czeoted -1 


