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From the Editor

by Doug Hendricks, KI6DS
862 Frank Ave,

Dos Palos, CA 93620
dh@deneb.csusian.edu

This is the first ssue for 1995, and it is exciting to be in the new year. Dayton is just
around the comer s you read this, and I hope to meet and talk with you at the convention
this year. NorCal will have a 10 member contingent traveling togethey and staying st the
Days Inn Dayton South with the ARCI crew. Jim Cates and I will be in sttendance st the
hospitality room sponsored by ARCI on Friday and Saturday nights. Also, NorCal is
giving away & full Sierra Kit with 5 band modules as the Grand Prize for the ARCI QRP
banquet on Saturdsy night. Tickets will be available on Friday night, so be sure to attend
and have a chance at winning a Siemra,

There are iots of great articles in this issue, and I appreciate all of the help that ] have
had in obtrining them. You will also note that there are & couple of corrections to the
December issve. If you are building the Epiphyte, be sure to check them out..

NorCal has another project in the works. It is the Cascade, a dual band SSB g that
is being designed by John Liebenrood, K7TRO. ‘The design goals are for a simple entry
Jevel SSB kit that will be easy to build, simple, and fun to use. The Cascade will use a
5.0MHz VEO, homebrew 9.0MHz filter, and will tune 200 KHz on 75 and 20M. & will be
housed in & Sierra case, and use the plug in band switching scheme that Wayne Burdick,
N6KR, popularized in the Sierra. John has "ugly” constructed the prototype, and has it in
a Siexra case. It puts out about § waits'PEP on 75, and 5 Watts PEP on 20, We hope to
have 4 of the prototypes built from a pchoard by Dayton. NorCal plans to kit the rig, sad
nhasam:getpmeofkssﬂlmﬂsumplm We should be able to tell you more at
Dayton. 72, Doug, KI6DS :

QRPpispublishedatDosPaha,Cnﬁioinia4ﬁmespm‘yemMm1me,Sapmbumd
December. Subscription fee is $5 per year for US residents, $10 per year for Canada, and
$15 per year for DX. To join NorCal QRP Club send your name, call, and address to Jim
Cates, There is no charge for membership to NorCal QRP Club. Tb receive QRPp, you
must subscribe and pay the fees.- Sead Your money (US Funds ONLY) to:

Firn Cates, WASGER ) MAKE ALL CHECKS OUT TO

3241Eastwood Rd, ! Jim Cates not NORCAL

Sacramento, CA 95821 _
The asticles in this journal have not been tested nor is there any warranty as to the feasibil-
ity of the items described. The articles have been published with the consent of the
authors, an no article may be reprinted “or reproduced in any form without the expressed
written consent of the author. All suthors retain all copyrights to their materials, and all
articies in this publication are copyrighted. Pubhshers of other club newsletiers may
repmint articles 23 long as they are non profit and are not a commercial venture of any kind,
andc;editisgivmtnﬂwaudmrandeRPp.

BACK ISSUES OF QRPp -

Back issues of QRPp are available in bound issues. Vohmeleontmmdxe?omaes _

from 1993, and Yolzme 2 contains the 4 issues from 1994. Volume 1 is 140 pages and

costs $10, Volume 2 has 296 pages and costs $15. Both years are $25. To order, send your

money to: Doug Hendricks, 862 Frank Ave. Dos Palos, CA 93620. Make ali checks and.

money orders out to Doug Hendricks, and not to NORCALY! DX orders please include
$10 for postage. US Punds ONLY!!
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THE DB-25 CHALLENGE, PHASE I1
By Michael A. Czohajewski WASMCQ

7945 Citadel Drive

Severn, MD 21144

walmcq@hambbs, wb3ffv.ampr.org

The October 1994 issue of QST had en article on building a QRP rig (the Oner) into
the cardboard box that 35mm film comes in. 1enjoyed it and am always interested in little
rigs, but some of us in Maryland went way beyond that several years ago. We built our
rigs into little plastic bottles that rattle around inside the plastic 35mm film canisters, and
have only 3/4 eubic inch of volume (about a third of the space in the film can and a sixth
of the volume of the box), and more complicated than the Oner, to boot.

Is this practical? Of course not, but it wasn’t meant to be. What it is supposed (o be
is fun, and it certainly was. The April 1990 issue of the QRP Quarterly had a couple
articles on what we called the DB-25 Challenge. The origin of the name: DB-25 connec-
tors with crimp-on pins ofien come with Lhe pins in a little plastic bottle, and we chose the
tnost common (and smallest) size. The idea was to put in & transmitter, Feceiver or trans-
ceiver, but we had a long list of specifications and restrictions. Did I think it was possible?
A transmitter, probably, but a transceiver? No way, although the originator of the chal-
lenge, Robbie, WG3R, thought otherwise. As it turned out, he was right.

For receivers, no crystal radios, one transistor regenerative jobs or other “gimmicks™,
it had to be something more substantial. For a transmitter, there had to be a minimum of
an oscillator, amplifier, and final amplifier stage, and it had to put out enough power to

-make multiple contacts on the air. (We realized that wasn’t realty much of a limitation o
seasoned QRPers—I have lots of fun in the double and single digit milliwatts—but it was
agreed that we should have at least 100-250 milliwatts output.) It also had to fully meet
FCC requirements for harmonic content; in lieu of doing spectrum analyzer tests, use of a
pi net low pass filter was considered acceptable. Again, no single ransistor units allowed.
The frequency was not specified, and could be MF through VHE.

Mechanical considerations—connectors could be used, and “extra credit” was awarded
if they were, but it was perfectly legal to bring out éverything on wires and cables and use
external connectors on the end. (Some 2 meter rigs have done that over the years, with
power, sntenna and microphone lines.) If crystal conwrolled, the crystal could be external
to the bottle, but if it was VFO controlled, that had to be inside. For this initial challenge,
surface mount parts were forbidden.

1 crammed lots of very small parts together and wasted most of the volume with my 3
stage 40M transmitter. Paul Pinkowski, N2GAR, thumbed his nose at the small area and
deliberately used bigger pasts, like T50-2 toroids, silver mica caps, elc, to almost com-
pletely fill the valume with his transmitter, Now comes the fun part—Hal Bower, WASTAY,
put & complete 40M CW transceiver, with VFQ, into his bottle! Tuning was done with a
jewelers screwdriver stuck through a hole in the side. For the fintal amp he vsed a Radio
Shack power FET with the heat sink tab cut off, running a few hundred milliwatts.

He let me use it to check into the Saturday morning QRP net on 7040 KHz, and the
April 1990 issue of the QRP Quarterly has it on the cover. It was not an April Fool joke,
and I took it to Dayton to prove it to the QRP crowd! {For an encore presentation, he built
a 20 meter single sideband (not DSB) superhet rig into a 3 X 3 X 3/4 box, which was
featured in the Idea Exchange in the Quarterly.)

Finally, Robbie made a CW transceiver (with VFQ) with a pair of TFM-2 mixers
from MiniCircnits, for a phasing direct conversion receiver with single signal reception!
While Paul and 1 used a single tectangular piece of perf board, both Robbie and Hal made
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QRP high rises with several layers, each built on discs of brass or perf board.

We agreed from Day One that the bottle would only be the start of the challenge. For
a few years Robbie talked about pulting something into one of those little tin boxes that a
dozen aspirin tablets come in, but nothing ever came of it. (I always admire people who
build rigs into Sucrets boxes, but we were already wanaaay beyond that stage!) Finaily, in
the summer of 1994 he came up with something that “clicked” with us—the long-awaited
Phase II of the DB-25 Challenge weuld be in a fuse box! If you buy a box of 5 cartridge
fuses (such as the AGC type), they come in a little box which is about 1 1/2X 1 1/4 and a
little over 1/4" high. The older ones consist of a plastic tray and sliding metal cover,
although some newer ones have a hinged plastic lid. The one with the metal cover is
preferred.

Three of the original DB-25 Gang of Four have signed up, and WASJAY is consider-
ing it. The rules are similar, except this time surface mount devices aye permitted. Al-
though the volume on this one is down to 0.49 cubic inch, it's rectangular, which makes
things easier than the cylindrical botile.

At this point, in October 1994, no one has done much actual wiring but we're having
some very setious discussions about circuitry, construction methods, etc. I'll do a VFO
transmitter this time around; I'm oot quite up to doing a transceiver yet, although Robbie
has no choice since he’s the one who threw down the gauntlet! [ used DB-25 pins lied to
the perf board for connectors the last time, with output brought out on a piece of RG-174
coax to a BNC plug. This time I will be using an SMA connector for output and some sort
of computer header connectors. I haven’t settled on capacitor or varactor/potentiometer
tuning yet, but getting parts of either sort small enough to fit into the box isn't a problem
these days.

Paul has a small start already; he's not sure if it will be CW or FM in the end, but he
has the oscillator working for a 2 meter rig. He took a VHF crystal eoscillaior module
(metal, DIP package), removed the substrate from the package and replaced the crystal
with one for 148.000 MHZ and pulls it down into the band. He asked if it was “legal” to
use a ready made oscillator like that and we allowed it; our view is that it's no different
from using an IC.

Robbie also presented an alternative form for Phase II, although I think this one
might become Phase Il instead: build something into a 9 volt transistor radio battery case.
That sounds easy enough—lots of space—but the catch is that the battery must still be
operational and power the device! We'll be allowed to remove one or more cells and build
into the vacated space. Natvrally, the fewer removed the better—more available voltage,
although less space. (Hint—there are two different types of transistor batieries; one has
cylindrical cells, the other has little flat brick-like cells. It's a lot easier to build into a
rectangle than a long, narrow cylinder.)

If anyone would like to join the DB-25 crew, at any level, we'd love to have you! And
if you want to break yourself in gradually by starting with something “huge” in a Sucrets
box, go for it} Even something that “big™ can be a lot of fun, and is certainly an accom-
plishment to be proud of. (And don’t forget to report your success to one of the QRP
journals!)

Comparison of volumes:
35mm box 4.83 cuin
35mm film can 2.09 cu in
DB-25 botle (.78 cu in
Fuse box 0.49 cu in
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HW-8 Mod: More Power vs. More Harmonics
By Michael A. Czuhajewski WABMCQ

7945 Citadel Drive

Severn, MD 21144

An article appeared recently in both the New England and Northem California QRP
joumals about getting more power output on 15M from the HW-8 by pulling some turns
off the output network coils, and it suggested that the Heath engineers (or someone else in
the kit production process) blew it somehow,

He was partially right, in that Heath did not design the network for maximum power
output, and that you can modify it to get more. Héwever, maximum power output is not
the only consideration when designing a filter, and this modification substantially de-
grades the harmonic rejection. I contend that Heath did design the 15M network correctly,
when both power and spectral purity are taken into consideration, and two other ham
friends who are engineers also came to the same conclusion after their own studies.

1 did simulations of the network using Touchstone, professional grade RF/microwave
software from EESOF (costing in the vicinity of teri thousand dollars, which I use at work,
not at home!). It shows the optimum values for miax output are somewhere between the
Heath values (both 1.3 uH) and his (both 0.6 uH), around 0.7 and 0.9 uH respectively for
the two coils. I came up with slightly different values each time I ran the optimizer since I
was using the random function and there were 4 variables involved. However, the coil
values were always in the same neighborhood.

After checking the quality of match between the final amp and output network with a
variety of inductor values, I did plots of frequency response and found it quite interesting.
The stock Heath circuit may give less power but it provides about 30 dB attenuation to the
2nd harmonic, while the higher power modification gives only 15 dB! The Touchstone
optimization for maximum power was in between, at 20 dB. ([ tried a value of 1.5 uH for
both inductors, and it gave 32 dB but even less power.) Initial runs were done with ideal
components, ie, infinite Q. I later repeated them with real-world values of Q for the coils,
and results were similar.

FCC rules do not require that we use filters with a certain amount of attenuation; they
only specify that spurious output from our stations (including harmonics) be at least 30 dB
below the carrier at 5 walts and under (and 40 dB for higher powers), as well as a maxi-
mum of 50 mW in any case. How we do that is up to us; if you cen still achieve at least 30
dB of harmonic attenvation at the outpui of the HW-8, which may require additional
filtering beyond the modified network, then FCC requirements will be satisfied although
insertion loss could eat up some of the power incréase.

Do we really need to keep the existing network? Remember that the HW-8 was
designed back in the days when transistor transmifter design was done differently than it
is now. Although the HW-8 output provides for a certain amount of latitude in antenna
impedarnce, as did vacuum tube rigs of the day, virtually everything now is designed for a
fixed 50 ohm load, foliowed by an external antenna tuner. A 5 or 7 element Chebyshev
low pass filter from the tables in the ARRL handbook might be a better replacement for
the existing 15M output network, at least with respect to harmonic suppression.

I selected a 5 element Chebyshev low pass filter with 0.1 dB ripple (which gives a
good tradeoff between input SWR and harmonic sttenuation), scaled for a cutoff of 22
MHz. Touchstone tells me it has 32 dB at the 2nd harmonic. Unfortunately, it requires
nonstandard capacitor values. I picked a 7 element Chebyshev using standard capacitor
values, and it gives 48 dB (and takes a lot of parts). Both have quite low insertion loss at
21 MHz. By contrast, a simple 5 element half wave pi low pass filter (such as p. 170 of
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the W1FB QRP Notebook, 2nd edition) gives only 20 dB. Depending on the amount of
harmonic energy present at the final amp, even 20 dB attenuation could be sufficient to
meet FCC specs. | haven't done any spectrum analyzer tests on an HW-8 yet.

Incidentally, Touchstone shows that the existing HW-8 networks for the other bands
give a better match between the final amp and load than does the 15M network, i. e., more
power, and also provide good harmonic suppsession to boot. In the article, the anthor said
he calculated the resonant frequency for the HW-8 network and found it was around 13
MHz. Iscratched my head over how he did it, did calenlations with a variety of component
combinations and managed to come up with a ball park value of about 11 MHz. But when
1 used the same approach to the other bands, they all showed a “resonant frequency” of
very roughly half the operating frequency as well, and those bands work quite well, thank

u,
7 The bottom line is that you should not modify the output network for 15M on the
HW-8 unless you really know what you are doing with respect to filter design and fre-
quency response and are aware of all the consequences, and perhaps provide for some
additional harmonic attenuation past the output of the modified network to stay FCC-
legal.

My HW -8 has been dead in the water for a couple years since I cannibalized both of
the cans used in ihe heterodyne oscillator to get someone elses running. I eventually
replaced them with Toko coils {another article to writel), and some day I'll get around to
doing some tests with the standard and medified 15M coils, using a spectrum analyzer.
I'll pass along the results when I do.

—WASMCQ

A Cool 5 Watis for your NorCal 40
by Dave Meacham, W6EMD ;

206 Frances Lane

Redwood City, CA 94062

1 wanted to be able to Tun my No:Cal 40 at 5 watts output, key down, for extended
periods without overheating problems. I decided on the TO-220 PA package for ease of
connecting a heat sink. Further, ] wanted the mounting tab to be the emitter so I could
ground it. The MRF-260 has these features but only 10 dB of rated gain. It is also pricey
at $14.50 (R.E. Parts Co.). Well, I bit the bullet and [ am glad that I did it! With a 13.8
Volt supply the rig will now deliver 5 watts for time periods measured in minutes, not
seconds, with no overheating. As an example, a 5 MINUTE run yielded a barely warm PA
and the same for the driver.

Key elements in this mod are a sma].l. inverted top hat type of push on heat radiator
for the driver and a copper heat conductor for the PA. The driver, incidentally, is a 2N5109
CATY transistor {$1.50) from OHR. lis pinout is wrong for the NorCal 40 board holes so
you have to bend the base lead back and then down to the board {same as if you used an
MRF-237 PA). The 2N5109 base view pinout going clockwise from the tab is emitter,
base, collector. The huskier 2N5109 driver is necessary because of the low gain of the PA
transistor.

Heat from the PA is conducted to the back panel by a piece of 0.040 inch thick copper
sheet 5/8 inch wide by 2 inches long. Three quarters of an inch of the conductor is flat
against the back panel, vertically, held by two 4-40 screws and nuts. At the bottom of the
vertical section the copper is bent 90 degrees so it is horizontal, heading toward the front
panel. At 1/2 inch away from the first bend another bend is made downward at about 45
degrees. At this point the width is tapered down to 3/8 of an inch to maich the width of the
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TO-220 case. A 6-32 clearance hole is centered 0.40 inches from the end. A 6-32 screw
(and nut) hoids the heat conductor 1o the MRE-260 which is tilted toward the back panel
with its mounting surface up and positioned UNDER the copper strip. Its pinout is base,
emitter, collector, left to right, front view, pins down. Mount it with the front facing the
back panel, The base and emitter leads fit well into the original board holes, but the
collector lead has to be bent toward the back panel at the board surface, and angled toward
US to fit into the original board hole.

A binocular-core output fransformer is used per the KN6VO article in the June 94
QRPp, (Pp 44-45). I changed the turns to 3:5 and used the same circuit as on p. 43. 1
mounted the core on edge with a wire strap, with the holes horizontal, between C46 and
Q. ,

Other changes are as follows: ’

C45 = 370 pF (low 390) S.M.

C46 = 780 pF (510 + 270) S.M. paralleted

C47 = 390 pF S.M.

L7, 8 = 19T #26 on a T37-6 core (yellow), 1.08 uH

Q6 = 2N5109 :

Q7 = MRF-260

R11 =820 ohms

R12 =3.3 ohms

R13 = shorted

R14 = 47 ohms '

RFC1 (KN6VO schematic) 4.7 uH, 620 mA, (Mouser 43L5476).

Current draw on transmit is 575 mA for an overall efficiency of 63%. Finally, my
spectrum analyzer shows that all spurs and harmonics are 45 dB down or more.

72, Dave, W6EMD

Member Profile: Jim Pepper, W6QIF
by Jim Pepper, W6QIF
44 E] Camino Moraga
Orinda, CA 94563

I became interested in radio at the age of ten as a result of my father's interest in radio
building. He never became a ham but was of the generation that got started in radio after
WWLin the 20's and 30’s.

My interest was tweaked after reading an article in one of my father’s radic maga-
zines called “Pilot Radio™, a Guernsback publication. The article was on a ham transmit-
ter using a TPTG (tuned plate-tuned grid) *45 tube. Of course by this time I had already
built several crystal sets using gallium crystals andt cat whiskers to rectify the rf signal.
My first radio was a three tube Tegenerative receiver that covered the be and the 160 meter
band. In those days (mid 30’s) the 160 meter band was the dream band. No matter what
time of day or night there was always someone on to talk to.

1 didn’t get my license unti! T was 16. To pass the exam required 13 wpm receiving
and transmitting. The written exam was of the essay type. A favorite question was to
draw a schematic of the transmitter you were going to use and briefly explain its opera-
tion. How many can do that today? Fortunately, I passed the first time and was on the air
in 1938 on 80 CW. My first contact was rather scary, as it is with many people, especially
on CW.

From 1943-45, T was in the combat engineers as a radio operator and repairman.
Being a service man, I took advantage of the GI bill and graduated from UC Berkeley in
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EE. [ have worked for a number of electronic companies including Beckman Instruments
and the Rad Lab at Berkeley. In my retirement years, I have tanght the license preparation
classes for the Mount Diable Radio Club. I have had four articles published, two in 73,
one in Ham Radio and one in Communication Quarterly.

My main ham interest today is still in building and testing ham equipment and I hope
some of my contributions to QRPp will inspire you to build not only kits but designs of
your own. That is the way you really learn about radio.

72, Fim Pepper

NorCal Sierra Construction
by Bruce Florip, AATAR
441 Greenwood Dr.

Santa Clara, CA 95054 _
After a quick walk around the Ham-Swap at Los Positas College in Livermore, Ca. I

drove over to meet the NorCal Group at California Burger. Doug (KI6DS} and Jim
(WASGER) were both there as always. Doug was handing out the December issue of the
Nor(C'al Journal. The club get togthers are always an inspiration!

The first thing that caught my eye was a very professional looking Sierra on one of the
tables. The proud builder Stan (K4DRD) invited me to join him at the table and take a
lock at the rig. Stan’s rig looked better than anything I've seen offered on the commexcial
market, complete with a gray front panel silk-screened in white lettering. He’s added a
keyer and S meter which really looked as though some thought and effort went into the
work.,

As a side note, as mentioned in the Sierra Manual, Stan is offering to silk-screen the
front and rear panels of those that send the (painted) panels to him. Again, great club
spirit, and I hope those who do remember to include postage, as Stan has already invested
probably at least $100 US dolfars in the silk-screens (3 different artworks), and the re-
quired ink or paints... Remember if you'do send boards to Stan, let the paint cure (harden)
for a few days before you mail them to him. He reported panels artiving with textured
paint matching the packing material used for shipping!

All of this began as a start to building my Sierra which arrived about a week ago. The
trip to the club meeting really “sparked me up”. Now [ really want to build mine!

I'll start by reading the December QRPp to see what Wayne (N6KR) has to say in his
article “Sierra Problems: Q & A"

Most of the items mentioned there seem to be performance related (to be handled
after the rig is completed), but there were two items to keep in mind during construction:

1) The boards are double sided, so be careful when installing components that could
short other traces together (Crystals, transistors, etc.). Space them up off the board slightly.

2) Resist the urge to socket the parts due io possible instability.

Now, let’s see... here’s another article by Wayne about the Sierra! “The NorCal
Sierra”  Very interesting and VERY informative. The insights into the design of the Si-
erra transceiver as well as general transceiver design are a rare treat. Jt's extremely rare
that the designer of anything is the author of the technical documentation! That fact alone
reveals the well rounded talents of Weyne. Now, where is that “PRIORITY MAIL" pack-
age with the Sierra in it?

I know it sounds too good 1o be true, but the package arrived at my house in great
shape, so no worries of lost parts! On top of that, Jim Cates did a great job of packaging
including an inner bubble-pack envelope taped shut. Great Job! Wait, all the paris were in
zip-lock baggies, and the circuit boards are taped carefoily inside of the aluminum cabinet
halves. It's attention to detail like this that make the NorCal club what it is. Thank You to
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Jim and his helpers for a great job kitting the Sierra.

Once I got the PC board out of the packaging, I was very impressed! I know pecple
usually refer to the layout of a board as an artwork, but this one really is, Double-sided
with white silk-screening, and plated-through holes. This board reminds me of HP or
Tektronics quality... amazing for a “club kit".

One thing the pre-tinned solder pads reminds me that T promised myself after some
less than perfect soldering due to “Swap-meet” solder. It’s usually surplus for a reason....
No soldering untit I visit the Fry’s Electronics store for some good quality solder!!!
Soldering:

This seems like a good time to investigate why one rell of solder produced a better
looking joint than another. The various rolls of solder in the ham shack were collected and
are described below:

Roll# Brand Tin/Lead Mix Size/Melting Point Use?
1 Solder Rosin Core 40/60 . 032" 450 £ trash
2 Kester Resin 44" 60/40 - 031370 1§ keep
3 Kester Resin “44” core 66  63/37 : 025361 f use!

4 Triple Core by Tech Spray  60/40 : 031376 ¢ keep
5 Unmarked 771 keep

Roll number one was the culprit in the last poor looking solder job. You should notice
what | didn’t at the swap meet. This isn’t the usual 60/40 although the numbers are right,
the order isn’t The percentage of Tin comes first, then the amount of lead. I wish I had
noticed that BEFORE 1 bought it. A dollar for a pound of unusable sclder isn’t & bargain...

The Radio Amateurs Handbook has a section on soldering. Since you probably won’t
drop what you’re doing and run for the Handbook, I'll tell you what I found. Tin melts at
450 degrees f, and Lead at 621 degrees f, you can dee where the trouble with roll number
one started.

The handbook has an informative graph which shows the melting points for all the
possible Tin/Lead mixes from 90710 to 10/90. Something interesting about solder mixes
as well, 63/37 is the only ratio that doesn’t go through what the handbook calls plastic
state. I'd call that paste state... Let me quote a few portions of the handbook exactly as it
seems very important to the final product. See, I do still remember that the title back there
was the NorCal Sierra!

“...solder that is not 63-37 goes through a plastic state. If the solder is deformed while it
is in the plastic state, that deformation will remain when the solder freezes into the solid
state. Any stress or motion applied to “plastic solder” will result in a poor solder joint”

" My first response to that was going to be rush over and trash all but the 63/37 solder
ang start the Sierra. Just think, no pasty looking joints. Then I read on a little more in the
handbook.

“A 6040 solder has the best wetting qualities. Wetting is the ability to spread rapidly
and alloy uniformly. Soldering is not like gluing. The solder does more than bind pieces of
metal together and provide an electrically conductive path between them. In the soldering
process, the materials being joined and the sclder combine to form an alloy...” Now the
bets are favoring the 60/40 mix.

The handbock goes on ko say: “Because of it’s low melting point, small plastic area
and excellent wetting characteristics, 60-40 solder is the most commonly used alloy in
electronics.” So, keep the 60/40 for the Sierra, put the 63/37 in the drawer, and move the
40/60) to the garage for “radiator repair”...

The last thing to be sure of is that you have a good quality 1osin core solder, and NOT
ACID CORE. that’s also to me moved to the garage for radiator repair! Also remember,
the resin or flux doesn’t clean the joint, it removes oxide by floating it to the top. So, start
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by cleaning the joint, then solder. I find the pink soft erasers made for pencil lead work
wonders for cleaning PC boards prior to soldering. Oh, and after you clean it, don’t touch
it. There are lots of nasty oils and such on your fingers that can ruin a good solder joint.
Now wait, ] was already to start, and it’s 10:45 PM. The good thing is my Sierra will be
better for a liitle time spent vp front.

Since it's too late to start, I'll read the Sierra manual and get a fresh start later. You're
probably getting tired of the compliments by now, but the front cover of the manual is as
the kids might say *Very Cool”. A map of the Sierras and the band plan overlaid with an
artistic view of a completed Sierra. Would it be too much to ask for 2 color print version to
frame and hang in the shack?

A week has passed, there has been some building and flying model airplanes, a week's
worth of work, and it's time to work on the Sierral

With the soldering issues out of the way, and the “PanaVise” with the PC board
holder on the bench things seem to be ready.

Now to find the manual... Let's see that was bedtime reading material... Got it, only
three or four deep in the pile; QRPp, QST, and Model Aviation ehead of it. The cover
looks great, 1 didn’t notice the heavy woven look to the cover before. This really was a club
project right?

The kit is unpacked, and on the bench in front of me:

* 2 each case halves

* Front and rear panels

* PC Board (in a plastic bag)

* 2 each silk screened Plexiglas tuning scales

* hardware bag (rubber feet, tuning capacitor, knobs, case latches, power plug

ete.)

* Sierra main kit bag (lots of parts!)

* 3 gach bags of band modules, 40, 30 and 15 as ordered.

The urge to stari building is nearly overwhelming, but the manwal says to inventory
all of the parts in the kit. The author has been right on the money so far...

Tust had en idea. Since the parts have to be inventoried anyway, and since after the
automatic ice maker went in the old trays are “sarplus”, why not sort into the capacitor
tray, the resistor iray, the inductor tray, and the misc. hardware tray. Since you're “watch-
ing” all this happen, you can be the judge if it was worth the effort.

There's a box of old business cards just waiting Lo be cut up to label the “cube holes”.
Cut in thirds across the wide direction, they look just about right. Since the electrolytic
types aTe easy to distinguish from the disks, they can share a “cube hole”,

First question is how do you teli the difference between a disk cap marked 270 and
2707 either could be a 27 (0 multiplier) or a 270 pf. Those will be measured later. As the
sorting continued, a disk capacitor marked 27 showed up. The 270 caps go in one pile,
the ones marked 270 in another, and those marked 27 will be assumed 27 pf for now.

When checking the knobs for the 2 Allen screws, the missing 4-40 X 3/16 screw was
found.

The parts list shows a quantity of 1 for the dial set screws, where 2 should be. The
LM 358 is missing, and there are two of the LM 393s. There is a mysterious 220K resistor
with no home as yel.

Almost forgot! Included in the kit was a list of 9 corrections to the manual, some
good charts on wire length for number of turns on a toroid, a color code sheet, and some
additional notes on the Sierra. These were the items found by the guys whoe built the early
production run kits. So if you were feeling blue about being on the end of the list of guys
to receive your Sierra don't. There are some benefits for not being first!
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The corrections should have priority in your reading. Read them PRIOR to reading the
manual. They are corrections and additions to the manual you’ll be using to assemble the
rig.

By now the resistors except for the front panel potentiometers are on. Since the PC

board is in a vice, the pots would get in the way. The diodes are installed and double
checked, and a few of the disk capacitors are installed. So far, the ice cube trays for
temporary parts storage during construction are highly recommended. It’s great to reach
down and pick up each of the parts when they're needed instead of digging in the plastic
bag. It seemed a bit of a waste of time in the beginning, but not now.
Things are going well, but no speed records are being broken. Hopefully the time spent
now will save debug time later. It may interest some to know that all of the resistors were
checked prior to installation for proper valne. That may not have been worth the time,
since they were all within tolerance. It's late, time to stop before the mistakes begin.

OK, now just 50 you don’t think things are any different in the AA7AR/6 ham shack
Days have passed... This is nothing like the reports heard at the last NorCal Meeting... I
think some of those guys said something around 8 hours! My best excuse is trying to avoid
mistakes, and measuring every part just to be sure.

Time to step back and see where things are:

* Resistors are in, all but the ones with r numbers 100 or greater.

* Diodes are in. :

* RF chokes are in (the ones you don't have to wind)

* Capacitors are in except for the one used for main mning (vice clearance)

Looks as though it’s time for ICs and transistors... I tried to pick up an LM 358 but the
surplus store I tried had an empty drawer labeled LM 358. One more try tomorrow.

OK! As we all know, family comes first. Consequently the Thanksgiving holiday has
come and gone, and it’s back to the Sierra! By this time, those guys that completed their
Sierras in hours instead of days are probably wondering why it's taking so long...

J2 and 81 were installed as they don’t interfere with the vise. J5 went in smoothly, all
50 solder connections, and the mounting screws with standoffs.

The LM-358 turned out to be a lesson in senjiconductor part-numbering. The local
electronics store didn’t even have a position for the LM-358. While I was browsing for
interesting chips I noticed an op-amp that sounded similar to what I needed, and the
partnumber was close... LM-258. At a dollar seventy-nine for 2, it was cheaper to buy and
investigate at home than to come back, so off I went.

The National Semiconductor Linear Databook was the solution to the mystery. As it
turns out, the part number tells us & great deal of information about the part:

Device Family Device Number Package

LM 258A ! N

AD - Analog to Digital Ixx/2xx/3xx * D - Glass/Metsl DIP

AH - Analog Hytxid 3,4,0r 5 Digit Suff. Indicator F - Glass/metal Flat Pack
AM - Analog Monolithic ~ * A - Improved Elec. Spec. H - TO-5, 99, 100, or 46

CD - CMOS Digital * C - Commercial Temp Spec. J - Low Temp Glass DIP
DA - Digital to Analog K- TO-3 (Steel)

DM - Digital Monolithic KC- TO-3 (Aluminum)

LF - Linear FET N - Plastic DIP

LH - Linear Hybyid P - TO-202 (D-40, Durawatt)
LM - Linear Monolithic § - “SGS8” type Power DIP
LX - Transducer T - TO-220

MM - MOS Monolithic W -Low Temp Glass Fiat-Pack
TBA - Linear Monolithi Z - TO-%2
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* With most of National's proprietary linear circuits, a 1-2-3 numbering system is em-
ployed. The 1 denotes a Military temperature range device (-55. Cto +125.C), the 2
denotes an Industrial temperature range (-25_C to + 85_C), and the 3 denotes a Commer-
cial temperature range device {0_C to + 70 _C), i.e. LM101/LM201/301. As it turns out,
the LM-258 was a lucky buy. It’s actually better than the LM-338, but only as far as
temperature range.

After rotating the main PC board in the vise, the remaining jacks and switches were
installed with no clearance problems... should have started with the front of the board
facing out of the vice from the start.

The two coax jumpers were installed next. I chose to place them below the PC board.
After looking at a couple of rigs with them on the component side, this seemed fo be the
best looking choice. By mounting them on the bottom, more care dressing the coax shield
is required to prevent shorts. Heat shrink tubing was used. 3/32" on the shield wires, and
5/32" o cover the point where the outer insulation is removed from the shield. After
installing the jumpers, there wasn’t much room left when soldering R1 in place, Hind-
sight says it seems to be easiest to install the jumpers first if they are installed on the top
of the board. If the jumpers are installed on the other side, mstall R1 first. That should
avoid melting the covering on the coax’ jumpers.

As a precaution, when mounting 'the potentiometers, the headphone jack and RIT
switch were mounted to the main board first. This allowed the front panel to be installed
to hold the contrels in the correct position for soldering. The nuts on the variable resistors
were temporarily installed to be sure they were flush with the panel. The tuning capacitor
and the headphone jack on my rig were the reference points for the panel installation.

Also note, T dida’t remove the small tabs on the Potentiometers as listed in the in-
structions. Instead, they were bent in toward the shaft, nearly filling the areas they were
punched from, This may be one of those “80, it makes no difference” points, but that’s up
to you.

The instructions were correct regarding the excess metal on the bottom of C54. I
closed the plates completely to avoid bending them, Then held the body of the capacitor as
I slid it across the top of a flat file. This' flattened the bottom of the capacitor, and kept the
filings in the garbage, and out of the capacitor plates and bearings. Great attention to
detail in the assembly manual. Another thanks to Wayne is due. After the “file treatment”
the bottom of the capacitor sat flat on the PC board, allowing both mounting screws to be
instatled with no worries of warping the PC board.

Instead of #22 or #24 wire for C54s connection to the main PCB, a 2 walt resistor
lead was used. It fits snugly in the hole and should provide a good rigid connection to
prevent mechanical instability, _

Probably out of self-induced fear, the toroids were left until last... They all went in
just as described. That completed the main board, and left only the completion of one of
the band modules between here and the alignment and test.

The 400 band module went smoulhly There were a couple of things that got in my
way slightly. OK, three...

My eyesight was one. My magnifying lamp and I spent a good deal of time together
on this project.

The other two were very minor. My soldering iron got an upgrade to a smaller tip.
Finally the one that had me looking at the schematic, the parts list, and the winding in-
structions was T1. The instructions list the primary as a 1 tum link, and the secondary as
16 turns #26, the same as L1. That was fine, and the winding was no problem. When I
went back to the winding instructions, they said “Wind T1 in the same manor as described
for T2 on the main PC board assembly. The only difference is that pins 3 and 4 are re-
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versed....”

So, [ went back to the winding instructions on page 10. There, the picture shows the
primary as the winding with the large number of turns, and only a few on the secondary.
After looking as the schematic, I found I should believe the parts list and the silk screen.
The primary is the single turn link.

We'lt skip over the dry detail of installing knobs and fasteners, that went fine.

There was only one word to describe the atignment: Wait, there are a ton of word that
describe it! GREAT, EASY, COOL, FANTASTIC, IT WORKS!

1 used a frequency counter and a scope, but found that although it made it super easy,
everything was so close to being right on with the adjustments all set to their mid-points,
that very little improvement was made during the alignment!

I still have yet to send my panels off to Stah Cooper as listed in the manual, and
believe me I will, Stan brought his finished Sierra to the last NorCal Meeting in Livermore,
Ca. That rig does not look like any kit I've ever seén. It looks great!

I love the filtering, and the smooth tuning. I"ve only worked two stations so far, but
the QRP ARCI Sprint is tomorrow, so I know it will be thoroughly tested before it has
paint and rubber feet! :

I hope this gives those of you that for one reason or another won’t get a chance to
build a Sierra to get the feel of how much fun it was! I may have said this before, but if
yours is still in the box.... You really should get going on it. Not only was it fun, the Sierra
is a fantastic rig! 72, Bruce _

Multi-Frequency Antenna Techniqué Uses Closely Coupled Reso-

nators

by Gary A. Breed, KSAY

Editor, RF Design

6300 S. Syracuse Way, Suite 650

Englewcod, CO 80111 _ .
[Reprinted with permission from RF Design, November 1994. This article is copyrighted
by the author and may not be reprinted without express written permission from Gary
Breed.]

This article describes a recently developed method for the design and construction of
dipole and monopole antenna elements that operate on two, threee, four or more frequen-
cies. This method permits such multi-frequency antennas to be built without reactive
networks or tuned stubs, which are commonly used to obtain multiple resonances at a
single feedpoint. The method also has the advantage of control over the feedpoint resis-
tance and reactance at each frequency. _

It is well known that conductors in close proximity exhibit strong mutual coupling. A
design technique called the Coupled-Resonator (C-R) principle has been developed (1]
which uses this coupling to great advantage. The C-R principle defines the conditions for
optimum coupling, creating a system with multiple resonant frequencies, driven ata single
feedpoint. Such a multiple-resonant structure consists of a driven dipole or monopole at
the lowest frequency of operation, with additional resonant conductors surrounding it,
placed at the appropriate distances.

Figure 1 demonstrates the C-R principle in its simplest form, a two-frequency sys-
tem. A half-wavelength driven dipole is resonant at some frequency, F1, and driven at the
center. A typical retumn loss sweep for such a dipole is depicted in Figure 1(a). In Figure
1(b), an additional conductor, half-wavelength resonant at an arbitrarily-chosen higher
frequency, F2, is placed nearby. Some degree of coupling will exist between this condue-
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tor and the driven dipole, and the return loss sweep of the dipole feedpoint shows a “bump”
at the resonant frequency of the second conductor.

The main premise of the coupled-resonator principle is that there is an optimum
spacing distance where the coupling results in a matched condition at F2, as in Figure I(c).
The return loss remains good at F1 and, therefore, the system is matched at both frequen-
cies.

The above description also applies to systems where the driven element is a mono-
pole fed against ground, given the equivalence of monopole and dipole configurations. In
this case, the feedpoint impedance of a monopole will be one-half that of an equivalent
dipole.

i This two-frequency system can be expanded to three, four, five or more frequencies
by adding sdditional resonators and placing them radially around the fed dipole or mono-
pole, as shown in Figures 2 and 3. A practical upper limit on the number of frequencies
this stractare will support is reached when the complexity of multiple interactions ob-
scures the desired coupling. The actyal number of frequencies obtainable depends on
various factors which determine the degree of coupling, such as harmonic resonances and
small frequency separations. Systems‘ up to seven frequencies have been successfully
modeled.

Design Equations
The variables involved in the design of antennas using the C-R principle are: conduc-

tor diameter, conductor spacing, feedpoint impedance, and the ratio of frequencies. These
are all defined from the point of reference of the additional frequency underconsideration,

Fl'l. t
Conductor spacing follows this general relationship:

Log (d)

Log 0/4)

where d is the distance between conductors and D is the diameter of the conductors, both
expressed in wavelengths at Fn. This approximation is normalized for a feedpoint imped-
ance at Fn equal to that of the dipole in free space (72 ohms) or a monopole over perfect
ground (36 ohms), and for an Fn/F1 ratio of 1.3 or greater.

For broader applicability, the equation can be modified to allow for a wlder range of
impedances and lower Fn/F1 ratics. Using a straight-line approximation for impedance
and a first-order Ife* curve-fit for freqpency ratio comection, the original equation then
becomes:

d, = 101034 Logmual x (Zu +355)/109 x [11 + elEFF LIS

where Z, is the desired feedpoint impedance at F,, within the range of 235 to 125 ohms. F,
is the resonant frequency of the driven dipole. F, is the resonant frequency of the addional
resonator F /F, frequency ratio is greater than 1.1:1 d is in the range of 0.01 to 0.00001
wavelength.

A significant point is that the impedance can be independently controlled at each
frequency, F,, F; ... F,, by adjustment of the spacing. Combined with the reactance change
in an antenna as length is altered, a wide range of adjustment can be obtained.

There are two additional characteristics that can be explained by the simplified equiva-
lent circuit shown in Figure 4. At F, the feedpoint impedance is the combination of Z,,
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the impedance of the driven dipele or monopole, and Z, the coupled-resonator imped-
ance, plus Z , which is the total effect of any other resonators in the system (predominantly
capacitance). Compensation for Z, is readily achieved by simply lengthening the resona-
tors to add inductance, typically by 0.25 to 0.5 percent

Another effect is an apparent anomaly that occurs when the ratio of B /F, is approxi-
mately 3, where a significant increase in the spacing is required. This is readily explained
by neting that the driven dipole has a relatively low impedance at 3/2 wavelength (3/4
wavelength for a monopole). In this case, Z_ must be higher than normal to achieve the
desired parallel combination of Z, and Z , which corresponds to a greater spacing dis-
tance, .

Radiation Characteristics

Antennas designed according to the C-R principle are accurately modeled using
method-of-moments analysis, including software based on either the Numerical
Eleciromagnetics Code (NEC) or MININEC3 [2]. Figure § shows the modeled free-space
radiation pattern of a three-frequency C-R dipole; using the program ELNEC {3]. The
maodeled directivity (gain) is shown at the highest of the three frequencies, and is very
close to that of a stmple dipole (.0.5 dB greater), suggesting that radiation is primarily
from the resonant conductor. The slight gain over h dipole at this highest frequency also
suggests that small in-phase current is present in the portion of the driven dipole which
extends beyond the active region. Analysis of the currents in the antenna model verifies
these conclusions.

Advantages and Limitations

The principal advantage of this antenna design is the absence of reactive compo-
nents, such as tuned circuits or capacitively-loaded coaxial stubs, which are often used to
achieve multi-frequency operation. These components may introduce losses, or Tequire
time-consuming tuning adjustment. The C-R anterina design achieves its performance by
controlling the physical dimensions of conductor length, dizmeter and spacing.

Another significant advantage is that the feedpoint impedance at each additional
frequency can be controlled by adjustment of resonator spacing and length. When a C-R
antenna element is placed in an array, the mutual impedances can be significantly differ-
ent at each operating frequency. The C-R principle allows each frequency’s resonator ko be
adjusted over a useful range of resistive and reactive impedance.

Two limitations should be noted. First, the tradeoff for electrical simplicity is a
relatively complex mechanical assembly. The siructure must support a central dipale or
monopole and maintain spacing with the additional resonators with insulators or other
means. However, it should be noted that other multi-fTequency configurations also have
special construction requirements. The other limitation of the C-R method is a reduction
in VSWR bandwidth at F2; F3 and any higher frequencies of operation, compared to a
simple dipole or menopole. This shoricoming can be mitigated by the use of large-diam-
eter conductors, or in extreme cases, additional resonators with overlapping coverage.
Again, other common multi-frequency antenna designs also exhibit reduced bandwidth,
although scme have losses which reduce the system Q and create an apparent increase in
bandwidth.

A Practical Antenna
Various antennas were verify the accuracy of the computer models, and to assure that
the concept was valid. The first versions of these antennas were designed for H F amateur
radio bands, where they could be evaluated “on the air” and compared with other antennas
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of known performance. Since the early development of this antenna design was a purely
personal endeavor, this arangement allowed extensive experimentation in conjunction
with enjoyment of the hobby.

Figure 6 shows the dimensions of a three-frequency dipole constructed from #12
AWG wire. The driven dipole is resonant at 10,1 MHz, with additional resonators for 18.1
and 24.9 MHz. Using equation (2), and choosing 50 ohms as the design impedance for B2
and F3, the required spacing was determined o be approximately 1.75 inches (4.5 em) for
each resonator, After modeling the design in ELNEC, the spacing was increased to 2.0
inches (5 cm), primarily to compensate for installation above real ground at a design
height of 45 feet (13.7 m). Pigure 7 is a detail photo of the feedpoint region. Figure 8 is a
return loss sweep from 8 to 28 MHz. The ripple in the display is cansed by small reflec-
tions in the long test cables. Return loss is greater than 20 dB at the three design frequen-
cies, exceeding 30 dB at the highest two frequencies (those added by coupled-resonators).
30 dB comresponds to a VSWR of 1.06:1.

On-air perforrance of the three-band antenna proved to be indistinguishable from
that of separate dipotes for each band. The radiated performance, the feedpoint imped-
ance, and the variations in impedance with installation height above ground also served to
confirm the validity of the MININEC-Based ELNEC model.

Applications
Design investigations are proceeding into several specific applications where the
ability to cover two or more frequendgies in a single antenna would be useful. These
applications include combined cellular/PCS bands, 915/2450/5700 MHz ISM bands, 150/
450 MHz mobile radio, international shortwave broadcasting, amateur radio and others.

Summary

This article has introduced the reader to the Coupled-Resonator principle, 8 method
for the design and construction of multiple-frequency antenna elements which uses con-
trolled coupling of closely-spaced conductors. Although other methods exist for multi-
frequency anten nas, this method offers a new option for antenna construction. Using this
method, frequencies of operation can be arbitrarily chosen, the impedance at each fre-
quency can be controlled to a significant degree, and operation is obtained without the use
of reactive isolating circuits or stubs. This design method is patent-pending. RF
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Figure 1. Coupled-resonator behavior: (a) shows a simple dipole and its typical return
loss sweep; (b) tllustrates the effect of an additional conductor placed in the vicinity of the
first dipole, and,; (c) shows how a two frequency system appears when Lhe spacing of the

second conductor is such that coupling is optimum.
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Fig. 2. Pictorial representation of a 3 frequency C-R Dipole
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Fig. 4. Simplified equivalent circuit at F,
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Fig. 5. Muodeled radiation pattern at the highest frequency of a 3 frequency C-R dipole.
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Fig. 6. As built dimensions of a 3 frequency C-R antenna for 10.1, 18.1, and 24.9 MHz,

using #12AWG conductors.

Fig. 7. Photo of the feedpoint region of the 3 frequency C-R antenna for 10.1, 18.1 and
249 MHz.
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Fig. 8. Retum loss sweep of the example 3 frequency antenna. The scales are 2 MHz/div.
horizontal {18MHz center) and 10 dB/div. vertical.

The VE7ZM “California Board” 75SM SSB QRP Transceiver

by Bruce Gellatly, VE7ZM
279 Rudyard Rd.

Victoria, BC

V9B 1K6 Canada

The building of a QRP wransceiver in many cases could center on the sideband filter
in the junk box rather than a recommended part in the latest write up in your favorite
publication. The California Board is a compromise, and has been tested to produce from
1 to 2 watts output on 160, 75, 40, and 20 meters using 455 KHz, 5.1MHz, 9.0MHz or
12.7MHz filters. In a simple sideband rig a 455 KHz filter is ok on 160 or 75 meters but
would not be satisfactory on 40 or 20 meters.

The 9.0 MHz filter has proven to be the most versatile for the bands listed. It is also
easier (0 locate at the flea markets. [NOTE: 9MHz filters for this rig are available for $10
from NorCal QRP Club. These are the Showa 9 MHz filters and are very good 8S5B filters.
Send $10 for each filter to: Jim Cates, WAGGER, 3241 Eastwood Rd., Sacramento, CA
95821. Make checks or money orders out o Jim Cates and not to NorCal. DX orders
please add $3 for shipping.]

The California Board does not incorporate the oscillators, as the frequencies to be
injected in the mixers are determined by the band of operation planned, and the sideband
filter to be incorporated in the transceiver. The table illustrates in a few lines what has
been tested and has produced QRP contacts,

i

Band Filter VFO Tuning BFO Set Coverage

160LSB 455KHz 2.253-2453 453KHz. 18-2.0 MHz
75LSB 455KHz 4.2-445 453KHz 3.750 - 4.000MHz
40LSB 9.0MHz 1.7-1.850 9.0015MHz 7.150-7.300MHz
75LSB  9.0MHz 5.0-5.25 9.0015MHz 3.750-4.000MHz
20USB 9.0MHz 5.15-5.35 9.0015MHz 14.150-14.350MHz
40LSB 12.7MHz5.4-5.55 12.7015MHz 7.150-7.300MHz

The filters used in the California Board came in various sizes, therefore no altempt
was made to accommaodate them as part of the PC board, but rather to attach the filter 1o
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the back of the cabinet and using RG174, connect the leads to the circuit.

A review of the circuit shows a simple superhet receiver laid out on the rear of the
board. The front of the board and one end is devoted to the transmitter function. A DPDT
relay does the changeover from transmit to receive, One section of the relay changes a
regulated 5 volts from the receiver to the transmitter function. The other section of the
relay does the antenna changeover.

The VPO and REO incorporates an independent voltage regulator and these oscilla-
tors ron continuously. I have included as part of this article a circuit and PC board layout
of the oscillators used here.

As a building project you will realize that where values of L/C are quoted they will
put the transceiver on 75 meters. You will also appreciate that the filter employed was 9.0
MHz. Insome of the construction for higher frequencies an additional stage of amplifica-
tion was required in the form of a 2N2222A run class A, inserted between the NE602 and
the VNIOKM. This little amplifier is made up on perf board about the size of a postage
stamp, and was broad banded (no tuned circuits). In the future, the California board will
be modified to incorporate this additional amplification and to also provide AGC in the
receiver section.

The fixed resistors are 1/4 watt and the electrolytic capacitors are radial .2" lead
spacing. The frequency sensitive components in the VFO are axial poly and NPO. The
relay is a Radio Shack 275-249 mounted in a 16 pin'DIP socket. There are 5 two pin @ A"
spacing molex connectors and 1 - four pin @ .1" spacing molex connector to power the
VFO-BFO. By putting these connectors on during the construction youn will save time
later on if the board is lifted from the cabinet for medification or repair. The choice of

cabinet for the rig is yours, however a Radio Shack #270-272A, 1 15/16" x 8 1/4"x 6 178"
is about the right size, and there is enough room left over for a 5 watt amplifier or fre-
quency counter to be added later.

A note on T1 and T2. These are bifilar wotnd and are a bit confusing until you
understand the concept. To do a bifilar winding, cut two pieces of #24 enamel wire 15"
long. Burn the insulation back 1" from one end of each wire. Sand the wire with fine sand
paper to remove the residue. You should have a nice shiny copper wire showing for 1"

Put the two stripped ends of wire in the chuck of a hand drill. Grab the other ends
with a pair of pliers, and tumn the drill slowly. You will twist the wires until they have
about 7 or 8 tums per inch. Then wind the toroid with 9 turns, remembering that each
time the wire passes through the center it is 1 tum. When you have 9 turns, take the wire
and cut it so there is 1" of lead. Unwind one turn from the unstripped end, and strip both
wires as you did before. Now the fun begins. Take your ohm meter and find the beginning

~ and end of wire A. Mark it some way. Take the end of wire A and twist it together with
the beginning of wire B. This is the tap of the bifilar winding. The other two ends of the
wires, the beginning of wire A and the end of wire B are the start and finish of the coil.

Tune Up . .

If you have finished the placement of the parts and have good solder joints on all
points, you are prepared for tune up.
Receiver:
1. Take your multimeter and read the resistance between 12V input and ground. A read-
ing of about 500 ohms will show no shorts in the board, and would indicate “pormal” for
the receive position.
2. If you have a grid dipper, you can set the slug in coils L1 and 14 for say 3.85 MHz, or
in Canada 3.75 MHz.
3. Hook up the speaker, antenna and power on the receiver. It should come to life. If not,
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check that the VEQ and BFO are operating. Set the BFO about 1.5KHz on the high side of
the crystal filter frequency for LSB operation. The VFO should be operating in the range
previously tabled in this article. Once you determine that the receiver section is working,
make sure that the slug in L1 is set for optimum by peaking on a weak signal.
Trapsmitier:

1. Prior to the switching on of the transmitter section set both the trim pots for the VN10KM
and IRF510 so that the center pin on the trim pots are at ground potential.

2. Make sure the antenna or a dummy load is connected to the board, an unloaded IRF510
will blow out in about 2 seconds.

3. Looking down on the board there are two metering positions, one for the VN10KM,
which is to the right of the IRF510. The other to meter the IRF310 is at the right of the
+12V pad input to the board. The jumper wires to bridge these points should be soldered
in until the forward biss is adjusted.

4. Take a short piece of insulated wire and place it near coil L4, the other end of the wire
is attached to your 75 meter receiver a5 an antenna input.

5. Close the Push to Talk switch and locate the signal on the 75 meter band. Peak the slug
in L4 for best output. Talk into the mike and you should have clear audio on LSB. Switch
off and disconnect the random wire pickup.

6. To adjust the VN10KM, connect your multi-meter scross the meter points and set to
read milliamperes.

2. Tun on the transmitter and slowly adjust the trim pot related to the VN10KM until the
meter shows about 10 mils being drawn by the VNIOKM. Switch off. Discormect meter
and solder in 2 jumper wire in place of the meter.

8. In similar fashion, put the meter in the IRF510 points and slowly adjust the other trim
pot until about 18-20 mils is being drawn by the IRF510. Set the meter to read high
current and talk on the mike. Voice peaks should be more than 300 mils. Listen to the
audio on the receiver o make sure the transmitter is running linear, and the andio is clear
and free of distortion. Solder in the jumper wire and tidy up for your on the air testing.

To monitor your rig you can set up an LED as VE7QK did in his 5 watt amplifier
(December 1994 QRPp, p. 46) by samplmg the RF at the antenna terminal, or in my own
case I use a small meter (0-200uA) with a shunt 5o I can read 0-500 mA. 1meter the board
in total by placing this meter in the line-between the switch on the back of the 1K pot and
the +12V pad on the board. The other side of the switch is connect to your power source.
This makes an on-off switch for the rig.

Placement of the VFO/BFO board ghould be as far removed from the transmitier tank

coils as is practical. RF feedback to the VFO will show up as FM distortion and may
cause you to make up shields to eliminate the problem. Good luck with your QRP SSB
rig. :
If you decide to build this project, just plug in the soldering iron and get going. If you
decide to wait while others do the experimenting, you have missed out on a lot of fun. I
have built 3 of these rigs, all different and not one came out without some trouble shoot-
ing. But once adjusted and tuned up they are reliable and fun to operate on 160, 75 or 40
meters. This transceiver is the product of over 4 years of development by the members of
the B.C. QRP Club with significant input from VE7QK, VETTX, VE7YY and of course
Doug DeMaw, W1FRB for the VFO,

This story would not be complete until | expressed my thanks to ABSEY who used
his CAD program to create the California Board. Dick resides in Granite Bay, California,
thus the name “California Board”. 72, Bruce, VETZM

“California Board Parts List”
2 c18 198 pp Mar.. 1995



C2,7,11,28,31,33,38 22uB/25V

C3,9,10,10A,14,21,22,32,324,34,35, 36, OluF
C4,5,24,25,26,27,29,37,43 duF
Ce6, 39 O01uF
Cl12 47pE
C13,30 270pF
C18, 20 680pF
C19 1500pF
C23 ' 330uF/25V
C15,42 56pF
Cls,17 .005uF
C41 - 4. TaFf25V
R1,3,4,9,10,13 100 ohm
R2 ' 1 chm
R5 47 ohm
Ré6, 8 10K3/8"10T tmpt
R7, 14, 15 10K
R11 470 ohm
R12 27K
R16 ' 1K
R17 1K Potfw switch
. mounted on chassis
Ul : 1.M386-1
U2,3, 4,5 ' NEG602AN
U6 LM741
u7 ; 7805
Q1 VN10KM
Q2 : IRF510, 511, 520,
' 521, 530, 531
L1 . 30T Primary, 2 T
Secondary #28 on
1/4" x 3/4" slug
: mned coil form
L2,3 . 19T #26 on T50-2
L4 ' 30T #280on 14" x
K 3/4" slug tuned coil
’ form
T1, T2 OT #24 Bifilar on
FT50-43
n BNC ante. con.
2 Power connector
13 Headphone Jack
4 PTT Switch
J5 Microphone Jack
FL1 9.000MHz SSB
Filter (Showa)
PL1, 2,3, 4 Molex female plug
2 pin .1" spacing
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PLS
PL,2,3,4

P5

Molex female plug
4 pin .1" spacing

2 pin .1" spacing
header

4 pin .1" spacing
header

BFO/VFQ “California Board SSB Transceiver” (75M)

C1,5,6,11
C2

C3

C4

Cc7, 38
c9

Cl10
C12,13
R1, 4,5
R2

R3

R6

R?

QL 23

D1
D2

Parts List

100pF

25pF Trim Cap
15pF Air Variable
22pF

S6pF

6-60pF Tritn Cap
25pF

Jduf

100K

220 ohm

270 ohm

100 ohm

330 ohm
MPF102

78LO8

8.2V Zener
1N914

36T #24 on T6B-6
(yellow)

1mH choke
9.0015 MHz crystal

Actual size of YFO-BFO board. Foil side view,

24
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Full Sized PC Board Pattern for VE7ZM " California Board"” SSB Transceiver.
View from foil side.
PC Boards are available for this project from FAR Circuits, 18N640 Field Ct., Dundee, IL.
60118. The California Board and VFO set of 2 boards are $12 + $1.50 postage.
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VE7ZM VFO-BFQ FOR 75M

Dt

M -l- c13
»

D2 e | @ Q2

Jg! 2 e8|
L || ; A g
cs; LLY
5:»‘::2“4

Schematic for VE7ZM VFO-BFO Board for "paufomia Board” SSB Transcelver

Parts Placement for YFO-BFO Board
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VETZM "California Board'' SSB Transceiver

QRPp Mar.. 1995
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The Neomyte: VE7TX Cigarette Package 80M SSB Transceiver

by Joe Stivec, VE7TX

13852 Marine Dr.

White Rock, British Columbia V4B 1A4

[Editor's Note: This is the rig that appeared in December 91 QST in the “Up Front in QST"
section. Many hams have asked Joe to write up the rig, and he agreed to do so for QRPp.
It fits in a Canadian cigarette box, and I have talked with the rig from my home QTH in
Dos Palos, California to Joe's in White Rock, BC. It is the same rig that I had and demon-
strated at the Pacificon Convention in October of 1994. Jpe has built two of these rigs, and
he says that they are reproducible from the information he provides here. This article is a
construction article, but it is not for the faint of heart. There are no commercially avail-
able boards, you will have to make your own. This is a "Home Brew” project in the truest
sense of the word. Doug, KI6DS] ,

A good antenna is a must. The bigger the bétter. It works well with a deltz loop,
inverted V or a dipole. It must be resonant and well matched. You must be careful with
the antenna matching, or you will suck the final chip up the coax.

A twelve volt power source such as a twelve volt gel-cell or car battery is best. The
rig also works well with nicads or dry cells. The drain is about fifteen mils on receive and
140 mils on peaks on transmit. :

It is essential to have a good speaker of 4 - 8 ghms. I use an 8 or 10 incho oval here
and it gives plenty of audio to fill a big rooom. Oh real weak signals a little more audio
would be nice but in that case [ use earphones and I usually can't talk to them anyway
unless they have a lousy antenna. '

The microphone is built in and is located at the far right of the front panel. Ispeak 12
to 16 inches away although it seems to pick up okay 3 to 4 feet away. The output meter
should hit full scale on peaks. It is in the antenna output circuit and measures the antenna
current going up the wire. Here is the schematic for the rig, parts list, and a foil side view
of the pc board pattern. Good luck. 72, Joe, YE7TX.

Full Size PC Board Pattern For VE7TX Neomyte 30 Meter SSB Transceiver
QRPp Mar. 1995 29



A Sierra Takes on the Alps
by Cam Hartford, NGGA

1959 Bridgeport Ave,

Claremont, CA 91711

It must have been the look on my face that did it. A wistful, longing, far away
detachment that signaled some conflict to my wife's perceptive eye. We were planning
our 25th Wedding anniversary trip to Evrope, something we had been anticipating eagerly
for several years. A truly joyous occasion such as this should not be approached with
melancholy. “What's the matter?”’ she asked, innocently enough.

] realize that the time frame for the trip is limited by our work schedules, but this
means that ] will be missing Field Day. I have never missed Field Day. Not since that first
time I discovered it, almost 20 years ago, have [ ever missed Field Day.’

She is such a jewel. Realizing how much Field Day means to me (and also realizing
how much going to Furope means to hérself) she offered a conciliatory thought: “Maybe
you could take one of your radios and gperate it over there.”

Voila. The hard part was over.

Now comes the easy part. We were going to go to Switzerland for three weeks, to
stay in a rental spartment in a chalet, and ride the rails, boats, busses, chairlifts, gondolas
and whatever other means of conveyange those clever Swiss had contrived. There was no
way to know what the prospects for antenna-raising were at our apartment, but I was sure
I would at least be able to backpack a rig up into the hills for some HBY/N6GA outings.

Doug Hendricks, KI6DS, very generously offered his own prototype Siemra for the
trip. I was planning on taking my NorCal 40 because of it’s small size, low power con-
sumption, etc., but the thought of having all of those bands to use was irresistable. And
the Sierra was only slightly larger and more power hungry than the NC 40, Before leaving
I had just enough time to build and mstall the Oak Hills Curtis keyer kit into the rig. What
a neat package it made.

Many bands and unknown antenna possibilities made it imperative that I had a tuner
along, so with the help of Charlie, W6IJZ, I transformed a blank NC40 case into a multi-
band tuner with SWR bridge built in. Now the station was taking shape. I addeda 1.2 AH
gel cell and a smail 50 mA solar panel for power, and about 400 feet of #28 stranded black
PVC covered wire for unobirusive antenna work. all this had to fit in the one suitcase and
one carry-on I had allowed myself, along with all my clothes and other essentials. We
were determined to trave] light, and I believe this must have been one of the lightest multi-
band stations, complete with power source and antenna ever assembled.

Obtaining the reciprocal license was a breeze. The ARRL supplied the correct form,
I supp]ied the money, and about three weeks later I received my license. The hard part
was using it -- the call, that is. It took sorme practice to get used to inserting the HB9/ in
front of my call.

Arrival in our new temporary horl;le was a real eye-opener. All of the pictures and
movies and travelogues just can’t prepare you for the real thing, After an 11 hour plane
ride, the sight of land, any land, is very welcome, but this was exceptional. The 2 hour
train tide from Zurich to our temporary home town started out in gently rolling terrain,
green farmland that is reminiscent of many locations in this country. But the rugged,
snow-covered peaks started growing on the horizon. The rain began climbing and pass-
ing through tunnels, so that each time we emerged, we were closer lo those peaks, until we
emerged from the last tupnel inte our home town of Kandersteg. What a spectacular
setting! Try to imagine the floor of Yosemite Valley as a brilliant green pasture, EI Capitan
and Halfdome towering above, but with the snow-covered peaks of the high Sierra brought
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in tight behind. It was an artist’s dream.

But, it was a DXers nightmare. This gorgeous little village was nestled in a valley
with a 45 degree hortizon all around, except to the Northeast, where it was more like 60
degrees! So much for the low angle of radiation. I'd have to make good with the locals.

Our home away from home tumed out to be in a gorgeous chalet, although the apart-
ment was on the ground floor, part of which was basement. Fortunately, the place was
surrounded by trees, so I was able to get up an end-fed wire about 60 feet long, the farthest
end being about 25 feet off the ground. The low height was probably a blessing in this
location, as it probably helped boost the signal up and out of the valley.

It was also helpful that ovur landlord and his wife were happy to accommodate my
quirky needs. They rent out the apartment year round, to hikers in the summer and skiers
in the winter, and no doubt have come across some odd renters with strange habits. But
the they were only too happy to play along, to the extent that he offered to help me put vp
the antenna. It twms out that he was quite fascinated with the idea, and was eager fo see
the radio and witness it being operated. Each night after coming home from work he was
anxious to hear who I had been able to contact since our last conversation. On a few
occasions that meant having to seftle into their living room for an evening of conversation,
some homemade Swiss baked goods, and perhaps a bottle of the local Rhine wine, Of
course it was time I could have well spent chasing DX, but hey, we did our part for inter-
national relations. ;

The little tuner was able to load up the antenna on all bands, even thought it was
looking into some pretty strange impedances. 80 meters was preity tongh because of the
high QRN level. We had thunderstorms on the moutain peaks almost every night, so I did
Little operating there. 20 meters was pretty much of a washout because of the local geog-
raphy. 30 meters proved to be quite useful, but there are many more commercial stations
sharing the band, so the holes for hams are few. 40 trned out to be the mainstay. Since
we were around mainly in the evenings, it turned out to be quite a good testbed for the
Sierra as well.

One thing that worried me some before the trip was the bad press the NE602 had
received regarding it’s poor intermod and strong-signal handling capabilities. More than
one article had inferred that an NES02 based receiver just would not play in Europe on 40
atnight Thanks to Wayne, N6KR, it was not a problem. He placed an RF pot ahead of the
first mixer chip, and it is that attenuator that makes the big difference.

40 meters is as bad as they say it is. The foreign broadcasters which we hear but are
able to ignore here on the West Coast are not foreign over there. They are plentiful and
they are strong, and the result is lots of RF in your front end. Most evenings on 40 meters
I had to run the RF pot at about half scale, sometimes evendown to a third, A signal which
was clearly readable with the RF gain set low would slowly disappear under an increasing
blanket of hash as you increased the gain. At full throttle there wasn’t much that was
readable, just a big pile of mix and overload products. But to the credit of the Siemra’s
design, most of my contacts were on 40 in the evenings.

A final tally showed 16 countries worked, most of which would really be tough to
work from home. Best DX came on a Sunday moming during the IARU Championships,
when I managed to snare a W3 from Delaware. The signal must have slipped out of the
neighborhood through a small gap in the meuntains to the Northwest.

Being a gringo in a foreign country does have its benefits, Most of my CQs were
answered immediately, and I spent most of my time answering questions about who and
where I was, and what | was running. It was especially fun to work the QRPers, who were
plentiful. Texchanged ARCI numbers with several of them, and after a helpful PASALX
looked up my G-QRP number for me (I had forgotten it) I exchanged that number with
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several others. [ was grilled about the Sierra quite regularly. One of the more surprising
contacts T had was with a PA3 who, when | had concluded a description of the rig, returned
with the comment, “That sounds like the Sierra.”!!!! You must realize that this happened
in early July, when most of the free world had not yet heard of this project. it tuns out that
his copy of Sprat had recently arrived, and he had just finished reading a description of the
rig which appeared therein. He was as surprised as I was to hear one on the air, and on the
Continent, no less.

Enough of this writing business. My own Sierra kit arrived today, so I have better
things to do than jaw about the rig and the travels. As I discovered, it does travel well, and
will make a fine companion on the many backpacking and Field Day trips to come. IfI get
lucky, this one might someday be able to retrace the footprints of it’s prototype ancestor, a
job for which it is well suited. '

72, Cam

Mobile CW: Keep it Simple.
by Monte Stark, KU7Y

285 W. 4th St.

Sun Valley, NV 89433

I always like to keep things sunple Maybe that’s why [ like CW. When [ decided to
go mobile the first thing needed was the antenna. There was a local store here in Reno at
that time so I bought what they had. A Hustler. Got the loading coils for 40, 30 and 20.
Used & bumper mount on the old 72 Chrysler. Only needed one hele in the back. XYL will
never notice, right?

. 8o far, so good. All that was lacking was a radio, After looking around the internet
awhile I found a TS 130 8. Got that and still kept the xyl! But after 36 years, she is getting
used to me. (I think).

Now to run some wire around from the battery. No trouble there. Oops, I put the
powet sirip in the only place in the whole car that Carol uses for her feet. Oh well, it’s
really not that hard to move.

Now to put the radio in the car. WHAT? No mount? Oh, no problem, just cut, bend
and weld up a bracket to hold the radio. (Sure glad we have a large shop at work that I can
use). OK, mount the radio., Wow, I didn’t think it would take THAT long for the paint to
dry. Lets see now, what else? A key! After digging around in the boxes of “stuff” I found
my old MFJ keyer with a single lever paddle built in. Still works. A little more digging
yielded a patch cord.

Turned it on and it worked. 'I\med the antenna and was ready for all the fun. Even put
the 3 band plate on the antenna and mounted all the coils. Of course T had to guy the mast
to the car roof. Carol really “liked” that. But we were about ready o leave to see some of
the grand kids in Idaho so I won for the time being. Had to hold the keyer against my leg
with my middle finger while using the thumb and index finger to send, Who said you have
to spend a lot of money to have fun?

Had lots of fun, but couldn’t help but think that there must be a better way. Then I got
a 1 ton 4X4 diesel pick-up truck. Went through the “invent a radio mounting bracket™ all
over again. Even let the paint dry this time! Mounted the antenna on the tool box . That
wis easy. Even guyed it. (It’s my truck). Then I got smart and found one of those little
plastic things that hold a couple of soda pop cans and has a couple of holes for what ever.

1 mounted the keyer vertically to the front edge of the can holder. Boy, what a nice
way (0 send. And the whole plastic thing comes right out if the seat space is needed, But
the radio was right on top of the transfer case shift lever. Every time I put the truck into 4
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VE7TX Neomyte 75M SSB Transceiver Parts Overlay

This parts diagram is by no means complete. I owe an explanation 1o the readers of
QRPp. Joe Stivec is an MD and is a very busy men. [ asked him for a paris placement
diagram, and he is doing one now from the above artwork. It will have all of the parts and
will be in the next issue. Due to time constraints and deadlines, there just wasn't time for
Joe to get the information to me. 1 promised several people that this article would be in
this issue, so I made the decision to go with what I have. PLEASE don't be critical of Joe,
he very graciously agreed to provide the circuit and the information that is here. T will
have the complete parts overlay in the next issue, | promise.

The VE7TX Neomyle, the VE7ZM "Californa Board”, and the previously published
article on the VETQK Epiphyte series of 75M SSB transceivers are all the result of hun-
dreds of hours of experimentation by the British Columbia SSB QRP group. They have
been buikling and testing SSB rigs for years. I am in their debt for allowing me to publish
the fruits of their labors. All of these rigs are used daily on local QRP nets, and it is not
unusual for me to talk with them on a nightly sked that we have. We try QRP first, and if
we can't make it, we go to QRO (100 Watts). Iam about 1000 miles south of BC, and can
attest to the fact that these rigs do work. They are fun to build, and even more fun to

operate.
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NorCal 40A QRP Transcelvey
Wayne Burdick, N6KR
Rev. A, 1.22.94 Sheet 1 of 2
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B TRANSCEIVER

4 7805

L1 = 250T 236 on 1/4" Slug Tuned

L2 = 20T 216 on 1 /4" Slug Tuned

L34 = &T 230 Trifilor on FT37-61

L5 = 30T 236 on i /4" Slug Tuned
tapped ot 8T

16 = 30T 236 on 174" Siug Tuned

L1,25 Are Shielded

SM = Silver Mica

Bead = 2T 36 on ferrite bzad

Designed by Joe Stivec, VETTX
13852 Marine Dr.

White Rock, BC

Vag 144

Schematic Crawn by KIEDS

Metering Circuit

FB43-2401

Ant,
H L4 inNote . 0-200 uA

7 E 1 OOUF/;);_\T

77

A
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Receive Volume  Tune Electret Mike

d . O O

Transmit 4 Output Meter

VETTX Neomyte Front Panel Controls and Layont

© ©

Speaker 12V+ Antenno

YE7TX Neomyte Back Panel Connectors and Layout

You will note that the panel arrangement shown above is the one that Joe used for the
otiginal Neomyte. The meter was from an old tape recorder. When I asked Joe where he
got it, he smiled and said that it came from his "Junk" box. The volume control is a frim
pot that has a map pin stuck into the "wheel” and extended through the panel. It is quite
ingenious and works very well. :

If you don't have a meter that will fit (and I will be quite surprised if you do), you may
mount an LED and use the method that Derry Spittle, VE7QK, used to monitor the RF
current in the Epiphyte Amp (QRPp, Dec. 94). The connectors that Joe uses are RCA, but
there is room for a BNC. The front and rear paniels are made of thin brass siock, and I
think that Joe said that he got it at a hobby store. The panels are solder to the front and
back edges of the pc board, and the rest of the "cabinet” is the cigarette box,
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wheel drive, I cut my hand on the bottom of the radio! And the mounting bracket let the
radio bounce all over. Ugh. What happened to the idea of keeping it simple?

Well now, what to do? Hum, I think I may have solved the problem. At least it’s not so
much work to do.

Put the 130 back into the house. Looked around the internet and found a MFI9040.
(Yea, I know. Make it myself etc. I got the NorCal40 Mini kit awhile back, but haven't
located ali the parts yet, So I just spent some of that dirty old money).In a few days I had
the radio. It fits in the little plastic can thing. Get the power from the cigarette lighter plug.
(If I'm driving on a nice paved road I put the radio up on the dash where I can see the dial
better). The MFJ keyer has been replaced by an old Heathkit keyer with built in jambic
paddles given to me by KATT. It too is mounted vertically to the front of that plastic can
holder thing. When I build my new keyer I'll put the memory keyer in the truck.

So if you want to give mobile a try, you can do it without most of the hasste of the big
rig installations. There are even some good mag mounts available that will handle the
large hf antennas so you don’t even need to drill any holes, Now I know that all the QRO
folks would laugh at a 5w mobile but all you QRPers should have faith. I seem to be able
to do about the same with the 5w as I did with the SOw that I used with the 130. And I can
unplug the whole thing and have it back in the house in a flash. Takes longer to undo the
PL239 than anything else.

Complaints? Well, if your route takes you near many power lines, you may want to
destgn a good noise blanker for whatever rig you use. (Hey Inet radio design team, listen
up}.Or just listen harder! After sll, come this winter when you are digging for that weak
one on 160 you will appreciate the help! (Tust remember while you are driving with & hand
over the ear phone trying to tell the noise from a dot or dash, DON'T close your eyes!)
Listen for me near 7040 on my way to work in the am. (Around 06:45 PAST).

Above all, try it and have fun. 73s & cul, Ron, KU7Y

SW Broadcast Images on NorCal4(
Ed Burke, KITKW

28 Del Prado

Lake QOswego, Or 97035

Most of us who have worked the 40 meter novice sub-band have grumbled about the
powerful short wave broadcast signals every 5 Khz above 7.100 Mhz.

I recently completed my new NorCald0 (original version, not “40A™), and was sur-
prised to hear SW stations from 7.075 to 7.095 Mhz on my new rig after [ had completed
the modification to expand the tuning range to 150 Khz. [ was quite sure that there were
no such stations in that portion of the bend. So what was going on?

My first impression was that the phantom station that I was hearing at 7.075 (for
instance) was really at about 2.755 Mhz (7.075 minus 4.915 equals 2.160, so the VFO
must be at 2.1560, then 4.915 minus 2.160 equals 2.755 Mhz). 1 1an this inspiration past
Wayne Burdick, who kindly explained that the receive bandpass filter would do a good job
of attenuating signals at 2.755 Mhz, and that the problem was more likely related to odd-
numbered harmonics from the VFO.

When 1 listened to my new rig (which, by the way otherwise performed beautifully) [
noticed another clue which supports the VFO harmonic hypothesis. 'When you tune an
AM station with a CW receiver, the carrier is prominently andible; as the taning is changed,
the note sweeps through a range of frequencies, from about de to maybe 800 Hz until it
fades out. But my phantom images tuned much more sharply, in the sense that the audible
frequency changed more for a given rotation of the knob. This, 1 realized, was a very
strong indication that what I wes hearing was related o harmonics. When the VFO is
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tuned from 2.160 to 2.170, for instance, the fifth harmonic changes 50 Khz for the
fundamental's change of 10.

Wayne had suggested that I experiment with a low-pass filter at pin 6 of the receive
mixer. To make a longer story short, I was able to confirm that my phantom SW broadcast
stations were showing up courtesy of the fifth harmonic of the VEO. Assume that the
station is heard at 7.085, so the VEG is 2.170 Mhz. So the fifth harmonic is at 10.850, and
a station at 5.935 Mhz would be hetrodyned to 4.915 and would go right through the
crystal filter and be heard! Note also that the receive bandpass filter would not be able to
reject RF energy at 5.935 Mhz as it would & lower frequency since it is centered at 7.050
Mhz.

In a way this is good news. The fifth harmonic is easier to deal with than the third,
and so on: the separation of the two frequencies makes it possible (o use a simple R-C low
pass filter effectively. You get 6 db per octave with this topology, an octave is a frequency
doubling, and there are more than two doublings from 2.170 Mhz to 10.850 Mhz, so we
can expect better than 12 db of aftenuation.

1 added a low pass filter consisting of a 1000 Ohm resistor and a 180 pf capacitor for
a comner frequency of about 900 Khz. The free end of the resistor is connected to the VFO
source (the top of RFC2) and the free end of the capacitor is grounded. Then the junction
of the Tesistor and capacitor is connected to C7, but the value of C7 should be augmented
10 10 or 15 pP to compensate for the loss of VFO signal in the filter. The other side of C7
remains connected to pin 6 of Ul, NE602.

Wayne Burdick cautioned me to mainitain at least 600mV P-P of VFO drive at pin 6,
otherwise we will lose signal at the fundamental.

This change helped enormously. The phantom SW broadcast signals are almost en-
tirely gone and the receiver works normally for legitimate signals. You may or may not be
interested in making some change of the sort described above; most people do not operate
in the range 7.075 to 7.095 so you could choose to ignore the images. It also probably
depends on the antenna you vse. Mine is a high dipole.

But I like my NorCal 40 better with the phantom stations eliminated. Many thanks to
Wayne Burdick for his advice and kindness.

73, Ed

On Unwanted Receive Images
by Wayne Burdick, N6KR
1432 6th Ave.

Belmont, CA 94002
Some NorCal 40 users (including me) have found that there is occasional leakthrough

of strong shortwave broadcast stations in places on the NC40 dial that they shouldn’t be.
This is a common affliction in simple superhet receivers using down-conversion to low
1.E's (intermediate frequencies), and is not limited to the NC40.

For example, Ed Burke (KI7KW) was hearing signals in the 7.060 to 7.090MHz
range that he figured were actually images leaking through from signals in the 2.7MHz
range. How did he come up with that? Simple: The NCAQ front end is tuned to the *sum*
of the VEO and the LE,, or 4915 + 2.085 = 7.000. Ed noted that the *difference* between
the VEO and LF. is 4.915 -2.085 or sbout 2.83MHz. Even if the receiver circuils are
properly tuned, extremely strong signals in this range might be received on the NC40. (In
fact, you could exploit this “feature” and make a band-imaging radio—one that funes two
ranges with one VFO.)

Anyway, [ have a different theory for what Bd is hearing. Here’s the note I sent him
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(via e-mail):
* % ¥

Ed, thanks for the question. I don’t think the images you’re hearing are at [LE. -
BFOQ]. What may be more likely is that you're hearing images that result from harmonics
of the YFD. For example, if the rig is taned to 7.046MHz, that puts the VFO at 7.046 -
4915 = 2.131MHz. The 7th harmonic of the VFO is 14.917MHz. Even though the 7th
harmonic is weak, a strong WWV signal at 10MHz can lesk through, because 14.917 -
10.002 =4.915! (Try it: repeak the NC40 front end at 10MHz and you'll hear shortwave
broadcast stations. The lowpass filter may provide 20dB of molloff at 10MHz, but that isn’t
very effective given the power of these monster broadcast stations.)

The lower-order harmonics can cause trouble, too. The 3rd harmonic is around 6MHz,
which when added to the first harmonic again results in an RF image in the 10 to 11MHz
range, which the input filter only does a fair job at removing.

There is no complete cure for this, becanse the ‘602 and all other mixers produce sum
and difference products of their inputs. However, you can cure some of the problem by
using a low-pass filter between the VFO and the receiver mixer *602. This will reduce
some of the harmonic content of the VFQ,

To add some filtering, try putting a 10 to 30 pF capacitor between pin 6 and ground at
the “602 while listening to the leakage from an AM station. Try several stations if pos-
sible to see if any of them are eliminated with the cap.

A 2K-ohm resistor in series with the VFQ can make the LPF more effective. In fact,
I did something like this in the Sierra circuit. In this case, the SpF series capacitor should
be made larger to compensate for the loss due to the resistor. Measure the voltage at pin
6 using an RF probe to make sure you’re not reducing it below about 200mV RMS. If you
do, you’ll start losing signal at the fondamental, teo. 72, Wayne

The Origination of the “Internet Fox Hunt”
by Chuck Adams, KSFO

9814 Limerick Drive

Dallas, TX 75218

At the start of the winter season is an exciting time of the year for me. Forty meters
begins {o quieten down from the summer thunder boomers that we have in Texas and other
places around the northem hemisphere. These storms, both day and night, tend fo make
the band very noisy and very difficult to use for weak signals typically found at QRP and
QRPp levels. The winter months are typically cold and damp, thus inside activities pick
up and operating on 40M becomes a higher priority for me and has been for 35+ years.

In looking at the calendar of ham events for the year we find that during summer
months weekends are taken up by yard work and other outdoor activities, thus ham radio
takes a back seat to the list of priorities, especiglly for the average home owner. There are
hamfests in nearby burgs, or even some trips are planned for the larger meets in the area to
catch up on the latest and greatest gadgets that one has just gotia have. But operating and
getting on the air just doesn’t get the attention it needs.

It seems also that there is some QRO type contest activity going on every weekend for
some group. There are of course the reaily big contests like Field Day, $S (Sweepstakes),
CQWW DX Test, and on and on goes the list. QRPers do and should take part in these for
two reasons. One: you can get the rare DX or state that you need for some awards, Two:
you can fair farely well against the higher powered stations even with less than SW and it
shows the “big guns”
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that “little pistols™ can be heard. I've found that the good operators are very good at
working the “weak ones”. Casual operators may tend to neglect andfor not want to work
someone that isn’t just banging the speaker or headphones at a loud volume.

I got to thinking, and that can mean serious trouble, that there just wasn't any activity
during the week and mostly during the evening when I get home from work. Yes, 1do get
on when I can and work a few stations and in general enjoy the thrill of working “new
ones” with the low powered homebrew rig(s). So I thought, why not come up with some-
thing for the internet group.

Typically, a “Fox Hunt” usually consists of 8 VHF station being taken and hidden
somewhere and then other radio amateurs with all kinds of exotic and standard equipment
go out in the territory and try to find it. This is done with certain goals in mind: 1. least
amount of miles put on the odometer, 2, least amount of time from start to finding the
hidden station, and other quantitative measures. We ceuldn’t do this with a group of
individuals spread around the world. So, why not have a station come on the air for two
hours, preannounced, and work everyone that they can from the internet? Why not in-
deed? So that’s what I thought of and implemented, This statien becomes what I call the
“Fox", the one being hunted by other stations across the world.

The idea is to get a group of stations that would volunteer to get on the air during a
day in the middle of the week they pick and for two hours. Icame up with 11 volunteers,
using each twice over the period of the winter, thus 22 weeks of activity for two hours per
week: one station volunteering for that week. The goal was for each person to work as
many a5 possible during their two hour period and then publish their results to the internet
group. Thus each “Fox” would get two chances to run up their grand total count of numbez
of stations worked. They could work the same station during each of the two sessions, but
not count individuals but one time per session. At the end of this fox hunt, the “Fox” with
the most stations contacted in four hours would be the winner.

On the opposite side, the other stations, included would be foxes in past and future
weeks could work the current “Fox”, This would generate a pileup of stations wanting to
work the QRP station. It started off well and now into late December and early January
the activity has really gained momentum.

Tt does several things at once. It gets people to operate more and do it on 40M during
the winter time and during the middle of the week when bands aren’t as crowded as
weckends and as competetive. It gets the intemet group to communicate with each other
using rigs that they have talked about over the keyboard. We get to hear real live signals
direct from the person, notrelayed by some hard cold network of digital computers, phone
lines, modems, and other “high tech” systems on the Intemet. I'm hoping that code speeds

~will go up for the Tech+ and Novices as the “Foxes” have set aside time in the Novice
segment of 40 Meters.

Ag an added incentive I put up two prizes, two NEx0-40 kits from NN1G, one each
for the Fox and the “chasers” with the highest totals. These will be the “trophies” for the
informal contest.

I see the activity generated by this and hope that it is for the good of the QRP commu-
nity as a whole. 1see enthusiasm generated by the new people that here is something that
is somewhat competitive. Some of the new people as foxes are leaming new skills on
operating with some pressure on them to hear everyone, just like in some contests or being
rare DX. Hopefully everyone will benefit.

The enthusiasm has spilled over into posting of results and others posting what they
heard and who else they worked. Steve, AB4EL, has even posted a “list” of the people
that might be on the air during this two hour period so that if you were on frequency or
near the posted frequency of the fox, you would know who to call and get a contact with a
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fellow qrp-1 member. This has upped the traffic on the qrp-1 list the following day. This
tends to irritate the more serious minded individuals and those that feel it is inappropriate
for the group. My personal opinion is that I like to get all the information that I can about
any subject that I’'m interested in. I do not specialize in just one area. I want to know just
like many other inquiring minds. To me, the posting of personal information about what a
person felt and how they enjoyed an activity is more meaningful and just as much a part of
the hobby as the detailed design and description of a complete transceiver or antenna
system. That's what makes the system work.

With as many individuals as we have in the qrp-1 group, if a large portion of the group
contributes (which is not the case) then there will be a tremendous explosion on the list
and that is just the way of the system. Jt is an unregulated system and the signal to noise
ratio (whatever that is) is pretty good as compared to other sources of information on the
internet. Those who have to pay for their internet services have either got to come up with
a cheaper way or find an alternative source. There is just no other way. It's a fact of life
that education is expensive, anyway you get it (CNA). Lock for flat rates on email ser-
vices if your cost is too high. I personally can't seem to get by without my “fix” of daily
postings of the group.

So, the contest is more than half way through and several “big” QRPers are leading
the pack, I'li follow up in QRPp with the final tally. Hopefully we can make this into an
annual event with again two prizes for the winners.

I'm working on a building contest for Dayton. I've gotten some leads on one or two
clubs that want to do the kitting for a small one transistor xtal controlled transmitter to be
built at Dayton for another prize(s). Stay tuned for an announcement over the Intemet and
in QRPp before the big day. Bring your soldering iron to Dayton.
dit dit Chuck Adams XSFO CP-60 adams@sgi.com

Fox Hunt Adventures from the Internet
by various authors

The following are excerpts from the Internet Fox Hunting group. This should give
you an idea of what the Fox Hunt is and how much fun these guys are having doing it.
Hope you enjoy it. Doug, KIGDS
Fax Hunt Nov.4 (UTC), 1994

The fox hunt last night was hindered by QRO RTTY, and Packet. I guess that has
become the nortn though so why complain.

We also had our share of QSB and QRN. Receive sensitivity seemed to be down or
noise floor up last night, even more than usval for the -3dB pad field antenna. Can’t tell
for sure though because of the new QTH. Craig reports that Nov.3 propagation was pre-
dicted to be poor. Just my luck!

Thanks to all of the hardy ops. whe fought their way throngh. Nearly all stations
logged were worked in the novice segment.

(UTC} Call RST (Revd) RST(Sent) SPC
00:00 NN9K 5359 579 L
0305 NMUK 3539 359 ?
07:10 N3PFF 7 559 PA
07:15 KSUP 559 359 OK
07:20 AB40U 449 339 NM
0725 NOOUH 1?7 579 Wi
08:20 KC5EQCS5% 339 OK

72,73 Clay, N4JAOX QTH ar Knoxville, Tn. wyn@ornl.gov
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Date: Fri, 28 Oct 94 16:00:28 PDT
From: “Stan Goldstein, N6ULU" <stan(@cruzio.com>

Finally had my tum as the fox. Felt like a real contest with all the grm. Thought about
turning on the BEGRIG & AMP to get a clean freq as a lot of guys were severely encroach-
ing on the freq, but I didn't and made my stand qrp. Worked 14 guys for sure and 1 maybe.
The maybe and I exchanged sig reports, but when I asked him if he was in the fox hunt ,
he didn’t come back to me.

The 14 in the log are :

1 WIHUE Larry 8 KFSEE Ted?
2 N4UOX Clay 9 K8BVJ] Jack

3 W3PM Gene 10 WB2SXN Bing
4 ABSOU Tim 11 NIIRZ Dave
5 AC4QX Red 12 AB4EL Steve
6 WSTFB Jack 13 W2RXG Bob
7 K5UP Glen 14 WA3NNA Pete

The maybe was KB7SO. Thanks to all you guys for working me, I enjoyed doing this a
lot, Thanks Chuck for setting this up. 72 Stan, N6ULU

From: prvalke <prvalko{@vela.acs.oakland.edu>
Subject: Thanksgiving Fox Hunt Results

Hot off the press! This mornings’ results...

CALL GMT  Sent/Rec Details

7.110  NINTQ 12:27 579479 Steve, New Britain CT
VE3CHK 1240  59/579 Ed, Ottawa (He was on SSB!)
KB2S5EM 12:50  569/579 Dan, Bricktown NY

7.040 KOHUU 13:07  599/569 Don, Springfield MO
WA3PTY 13:20  339/539 7 qrm/qsb
NG9Q 13:32  589/579 Chuck, Collinsville IL
WB2PPQ 13:45  449/449 Greg, Chattam NY
WAIGYW 13:58  339/449 ? lost in the rising QRM

Eight QSO’S in twe hours... not too shabby. Running the Argonaut 515 to my 45' high.
full wave. Abt3 watls to the antenna. GOSH that was fun! Now off the my in-laws for
the holiday! 73 =Pavl= WESZIL '

Date: Thu, 15 Dec 94 08:04:07 EST
From: “Robert E. Easton”  <bobea@watson.ibm.com>

UTC CALL HisRST Name QTH

0209 WB4ZKA 549 Mike  Phoenix, AZ
0221 KSUP 559 Glen Bartlesville, OK
0233 KK6MC 339 Jim Lawndale, CA
0245 NNSK 359 Pete Colona, IL

0251 NeULU 239 Stan Watsonville, CA
0334 N4AOX 349 Clay Alcoa, TN
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It was a FINE evening for long skip. The closer stuff was disappointingly weak. NN9K
and I had a brief QSO Sunday evening that was an easy $8, but last night he was down in
the mud. N4AOX is usually much stronger loo. Then there’s & whole lotof 8,9, 4, and 3
land folks that I conldn't hear at all. It would have been nice to have more QS0s, but we
take the propogation we're handed.

Chuck, on your theory of reciprocity: Those signals that were just above the noise floor
gave me the same RST I gave them. With the OHR Spirit, it looks like I can work anything
it can hear, even if ] have to crank both RF and AP gain wide open.

On the happy side, AZ and CA were new states for me on 40M QRP. THANKS guys!
... and THANKS especially to those who have to modify their homebrew rigs to work the
novice section! 73, Bob - N2IPY

Date: Wed, 21 Dec 1994 21:14:13 -0800
From: ka7uld@ix.netcom.com (Mark Cronenwett)
Subject: Fox Hunters Bagged at KATULD

Well Gang, It was unusually bad for me last night. The noise was running 35 to 59 at
7.120, and usually an 85 on 7.040. I also found I could not use my narrow filter, it just
made it impossible to hear anything. I have had much better days, but have not ever
worked that far on 40 from this location. It did show me that [ can be heard a lot farther
than T can hear. Pulting Steve (AB4EL) out of the mist was really tough, but he just
happened to hit it right. 1could tell that there was a pileup out there, but it was hard to tell
through the noise. 1know I missed a lot of people, so for next time I am going to try some
of Steve's kitile hints. The reason I moved down to 7.117 was that a BC station opened up
here all of a sudden, and [ heard nothing. Next time I will just stick my foot in my ear. 1
am also very bad at contesting, s0 ymmv.

urc Call Name QTH  Sent Recvd.
0410 WB40WL Charles CA 449 599
0425 ABSOU Tim NM 229 559
0429  NASK Hemry TX 349 559
0433 KCSEQC Don OK 229 449
0439 ABSWB Andy 49 459
0444 KO6CL Rich CA 559 559
0521 AATAR Bruce CA 459 599
0538 AB4EL Steve 219 559
0545 NAS5K Hemy TX 119 439 *Second Time—Worse!!
0558 K5UP Glen OK 129 339

Gear Used: (if anyone cares)

TS-4308 at 5 watts into an HF6V on the roof of my house (can I include the power lines
in this a5 a handicap?). If anyone wanis to come over to my house and see the setup, and
provide helpful suggestions, you are very welcome, especially if it will improve the situa-
tion. Best send email responses to meron@dogbone.csd.sgi.com. Any responses to my
good faotwork can also go to that address instead of the list. 72, Mark Cronenweti,
KA7ULD

Date: Tha, 29 Dec 1994 19:10:48 -0800 (PST)
Subject: FOX recap

Thanks to all the faithfull who stayed with it and let me hear them through the bad
noise up in Idaho. Wx was light rain and the noise was from 83 to $8, back and forth!
Here is what I wound up with.
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Time  Station Sent Revd

0300  ABSOU 559ID 569 NM
o1 NASK 391D 59 TX
05 NeULU 599ID 599CA
06 K5UP 4491 590K
14 WW7Y 579ID Lost him in the noise
16 AB4EL 5591D Lost him in the noise
20 KC5EQCS59ID 529 MO
21 K6QQ 5791D 429CA
26 KBOLMQ 5691ID 358CO
33 AB4EL 5491D 583 NC
42 NOZYK 591D 599CO
0404 VE6GK 559ID 599 AB
13 ABA4FL 339D 589 NC
16 KE4PC 339D 449TX
26 WAGHHQ 580ID 589CA
40 KK67ZC 549ID 589 CA
41 WBOGIX 580ID 589CA
43 N7AFB 599ID 599 MT
57 NNSK 339ID 4491 (This one was very hard to get. Noise
and signal up and down togeather!)

1 was using the station of Idsho’s Section Manager, Don, KA7T. I used to live one
place west of him. Super guy. Works lots of 160. :

Rig.......T8930 down to Sw out.

Antenna....2 ele yagi up about 80 feet.

NOZYK sounded like a new ham. About 7wpm and sending a few letters wrong now
and then, Have you ever tried to explain a contest format at that speed? But the newcommers
are the life blood of amateur radio. We must always remember that we were all new once,
If it takes 15-20 mins, don't sweat it. Work that much longer if you want. I think Chuck
and all the rest would agree. Lets be sure EVERYONE has fun. Again, thanks to all, Ron

KU7Y.

NorCal 40 to NorCal 40A Conversion

Wayne Burdick, N6KR
1432 6th Ave.

Beimont, CA 94002
This article details the steps required to convert a NorCal 40 to 2 NorCal 40A. Even

if you don’t have an NC4D, this should make interesting reading because it illustrates
what we learned from experience with the original design.

You can make as few or as many of the modifications as you'd like, but I recommend
starting with number 1 and working your way down the list.

Refer to the NorCal 40A schematic elsewhere in this issue of QRPp. Modifications
matked with an asterisk (*) below will look familiar to some because they’re similar {or
identical) to the equivalent circuitry or hardware in the Sierra,

*], Variable transmit monitor pitch. This change is made to the crystal oscillator
part of the transmit mixer, U4 (sheet 2). C34 becomes a S0-pF trimmer, C35 is increased
to 270 pE, and LS is increased to 18uH. The 18uH inductor increases the pitch range a bit.
Once this is done, you'll be able to adjust the transmit monitor pitch to your liking, and the
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transmit spurious content will decrease (the criginal caps make the oscillator output too
high). Remember that no matter where you set the TX menitor pitch, that also becomes
the received-signal pitch you need to listen to guarantee that you call other stations on
frequency.

*2. Variable receive LE. pitch. Find U2 on sheet 1. Change C17 to a S0pF trimmer
and C18 to 270pF. Once you make this change, you can set the center pitch of the LF.
passband. Anytime you change this adjustment you may also need to reset the TX monitor
pitch, which will be affected.

*3, Transmit falling edge shaping. The original NC40 has a very hard falling edge
on the keyed wave form. (The rising edge is nice and smooth because of the startup delay
caused by L5 in the transmit mixer). To soften up the falling edge: (1} Add D10 and C56
to the driver circuit; there is no need to change the value of R13. This gives the driver
output an exponential decay. (2) Change R9 to 47K and add C57. This keeps the transmit
mixer alive for an extra 10 milliseconds or 50 to give C56 lime to do its thing. Looks at it
on an oscilloscope in the before and after cases if you get a chance.

4. Receiver gain improvements, Part 1, The NC40A has enough RF and audio gain
(at last!) to drive a speaker, thanks to a number of tweaks to the receive chain that increase
overall gain by around 8 dB. Here are the first couple of changes, which are very simple
to make: (1) Increase the gain of the LM386 by 3 to 5 dB and reduce its hiss level at the
same time by adding C55 and R22 between pins 5 and 8. (2) You'll buy another 1 dB of
receiver sensitivity by replacing Q1 with a 2N4124. This is because the 2N2222A has
higher C-E capacitance, which affects the Q of series-tuned circuit C1/L1. (The junction
of C1/L1 is a very high impedance point. This is why Q1 is effective at muting the RF on
transmit—it kills the Q of the circuit and effectively puts C1 at ground potential.)

5. Receiver gain improvements, Part Deux. You'll have to get serious to do the rest
of the receiver sensitivity improvements. Study the NC40A schematic, then add T2 and
T3/C6, and change L4/C14. Once you've made all the changes, you may want to rewire
AF pain pot R8 as shown; this will make it function better #s an AF gain control than in the
old circuit.  Also see “AGC,” below.

6. 10K VFO pot. Doug Hendricks pointed out to me that it’s fer easier to find a ten-
turn 10K pot than a ten-turn 100K pot.  If this has happened to you, never fear: you can
scale a few resistors in the circnit by a factor of 10, then drop-in a 10K pot for VPO tuning.
Change R20 to 4.7K and R15 to 510 ohms. DON’T change R19, which is there for
isolation and has no effect on the voltage supplied to D8. Next, you'll a 1K pot from
Mouser to replace R16, the RIT pot; you can use the same 1K pot specified in the parts list
for the RF gain conirol. Finally, add your 10-turn, 10K pot at R17. {(Note that the NCA0A
PCB has been rearranged to make room for a 10-turn pot without drilling a different hole
in the front panel.) If you study the RIT circuit you'll find that it is simpler, now, but
there's no point in modifying the NC40 since there's no change in performance.

*7. Threaded-bushing toggle switches. The front and back panels of the NC40A are
more rigidly attached to the PC boerd thanks to the use of toggle switches with threaded
bushings, $1 and §2. This swilch is not a standard part, but we ordered them in large
quantities for both the Sierra and NC404A, and may have some left over for those who're
interested. '

8. AGC. The most difficult problem in designing an AF-derived AGC circuit is
achieving a fast attack time. The original NC40 AGC circuit is quite good in that respect,
because of the tight coupling between the AF output and the JFET AGC elements, There
i5 almost zero delay in this loop.

What the NC40 AGC lacks is wide dynamic range. 1spent a month of “spare time”
experimenting with ways te improve it, including: (1) replacing the MPF102s with Siliconix

QRPp Mar. 1995 49



VCRANs, which are optimized as voltage-controlled-resistors but are quite expensive; (2)
replacing the JFETs with photoresistor/LED control elements, which have a wide dynamic
range but slow response time; (3) replacing the JFETs with a gain control IC, such as the
MC3340, which has good dynamic range but adds noise and current drain; and (4) various
NE602 gain-reduction schemes better left for a bad Sci-Fi movie. (This movie would
definitely co-star Exic Swartz, WAGHHQ, who provided me with moral and technical sup-
port throughout the Search for the Perfect Loop Constant.)

I finally seftled on an enhancement to the JFET circuit that centers around resistor
network RS (see schematic). When you use a JEET as a voltage-controlled resistor, it
stays linear as long as the signal at the source is down in the 150 mV peak-to-peak range.
But with the addition of feedback from source to gate, you can linearize the response up to
around a volt p-p at the source, for a 10 to 15dB improvement. The linearization resistors
also improve signal symmetry.

Because I'm using a differential circuit, I needed two voltage dividers to provide the
feedback. In the NC40A, RS is a SIP {single-in-line package) resistor network that con-
tains four M resistors, but you can use four 1M, 1/8th watt resistors. D1 and D3 keep the
gates isolated from the QSK delay cap, C28, and from each other. D3 and D6 form a full-
wave detector, biased at pinch-off by properly setting R6, the AGC threshold control.
(This eliminates the “R6” problem--hand-picking one resistor—ihat we had with the
original circuit.)

C29 sets the AGC time-constant, and is connected to +8V rather than ground to
eliminate the turm-on charge-up problem. C25 keeps the wiper of R6 at a low impedance
at AF. Finally, R3 and D4 are used to keep the voltage on C29 from being pulled down
during transmit. .

This circuit is more complicated than the original, but it improves performance with-
out increasing current drain, which is still essentially zero. “Hmmm,” I can hear you
thinking, “Should I bother?” Only if you're not satisfied with the original, and you’re
willing to re-wire the entire AGC circuit.

*Q Plastic latches. The plastic latches on the Sierra were an instant hit. While the
intent was to provide easy access to the interior for band module swaps, it tras out that
everyone likes the latches because they can show off the Sierra af meetings. Not one to
buck populer demand, I added the latches to the NC40A, and you can add them to your
NCA40, wo. You'll need four 5/16" 4-40 screws with lock washers and nuts, and a pair of
Southco 07-10-102-12 latches. Drill two 125" diameter holes for each latch, with the
holes spaced 0.25" from the edges where the top and bottom covers meet.

HAM RADIO: HAZARDOUS TO YOUR HEALTH?

RAC CONVENTION 1994
Rick Zabrodski M.D.
(This manucsipt was the basis for a talk given at the convention)

Introduction:
Over the past 10 years the general public has become increasingly concerned about

electromagnetic fields (EMF) and their possible effects on the human body. Numerous
articles in the press have linked electric power lines and other electrical equipment such

as cellular phones to ¢ancer in particular.
After reviewing the available data, I conclude that, if EMF poses 2 health hazard for the

ham radio hobbyist, the risk is relatively small. The effect on the typical ham radio opera-
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tor is not likely to be a major problem. This is apparent when comparing EMF o the
many well known, documented hazards that we face on a daily basis. However, EMF
exposure does raise concerns; and further study together with “prudent avoidance,” is
advised. I will present a brief summary of what is currently known on this complex and
rapidly expanding area of research, Then I will conclude with a rationale for appropriate,
prudent behavior based on this knowledge,

Definitions:

To better understand the issues involved in EMF, we must first determine what as-
pects are relevant to the hobby of ham radio. EMF is usually divided into two categories,
Tonizing and Non-lonizing. Ionizing radiation involve frequencies from the ultraviolet
spectrum and up. Examples include solar radiation, xrays and radiation from nuclear
explosions. The serious side-effects of ionizing radiation are well known and depend on
frequency, intensity, and duration of exposure. This knowledge has led to specific public
and occupational exposure standards (e.g. for x-ray technicians and employees of nuclear
plants). Fortunately, your transmitter does not emit any ionizing radiation! The second
category of EMF, more relevant to amateur radio, involves frequencies in the non-ionizing
spectrum. This spectrum stretches from very low frequencies to the infrared region. Ex-
amples include EMF from power lines, transformers, and electric motors and radio fre-
quencies stretching from VLF through microwaves. Non-ionizing EMF is further subdi-
vided into thermal or athermal. That is, does the radiation heat tissue? The answer de-
pends on wave-length and intensity. For example, we know that we can use relatively
low-power mictowaves to cook food and low-power infrared lasers to bum tissue in sur-
gery. However, an individual situated near a high- power (megawatt) mf/hf/vhf antenna
would experience biological heating (thermal effects). The ANSI (American National
Standards Institute) guidelines have suggested limits for public and cccupational expo-
sure and these limits have been lowered repeatedly over the years and they remain a topic
of debate.

Application to Ham Radio:

In amateur radio we are usually concerned with lower-level radio frequencies that do
not cause measurable heating to the body and are therefore classified as athermal. Cur-
tently there are no published scientific safety standards for power levels and frequencies
that do not cavse thermal effects. This is where most of the controversy begins! There is
still not enough scientific evidence to establish what is going on hege. Despite this we hear
emotional statements from concemed citizens’ groups and the equally polarized public-
relations statements of profit-oriented multinational corporations. The potential conse-
quences for various groups, including amateur radio, are tremendous. If a cause-and-
effect case for a health hazard can be made, the cost implications will be enormous. If you
think antenna testrictions are a problem, consider the problems of having to prove that
you have an EMF compliant radio station! A wide variety of scientific investigations
from numerous sources have shown clear measurable biological effects secondary to
athermal EMF. In describing these effects, the following hierarchy of biological levels is
useful:

*  Free radicals

Cellular

Tissue

Organ system

‘Whole organism

Poputations

To complicate things even more, research at the level of cells and tissues suggests
that other factors besides frequency and intensity are imporiant. EMF modulation, band-

LR I
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width and timing characteristics have all been shown to have different effects. It is
apparent that certain EMF “windows™ may be more important than others. What are some
of these effects? At the cellular level EMF causes measurable changes with calcium and
hydrogen ions. There appear to be changes in celtular communications by way of electro-
chemical and enzyme pathways. These effects have been studied particularly in immune
cell function (T-cells), as well as in cell growth and other types of cell recognition sys-
tems. At the level of tissues and organs we now have evidence that the brain hormone
tnelatonin is also affected. All the above are certainly interesting to biologists, but how
do they affect you and me?

The current literature suggests that EMF probably does not canse cancer. However,
it may have a tole as a promoter (enhancer) of cancer by modifying the cells in the immune
system that normally act to prevent or correct cancer in its early stages. In other words,
cancer cells may be created by a chemical agent or ionizing radiation. Subsequently the
EMF-handicapped immune system may not be as effective in identifying and destroying
these cells in time to prevent further cancer cell growth.

At the other end of the hierarchy are the groups of organisms that we call popula-
tions. The study of diseases in populations is called Epidemiology. The often quoted
epidemiological study, published in 1988, took as its “population” those amateurs on the
1984 FCC license file who had addresses in California or Washington State. After elimi-
nating female names, the investigator matched 67,829 names against death records in the
two states, From analyzing a substantial number of causes of death , he found that deaths
from one form of leukemia and from cancer of other lymphatic tissue were higher than
expected, by a statistically significant amount. Cancer of the pancreas accounted for sig-
nificantly fewer deaths that expected. Is misleading, however, to place such emphasis on
a few significant results that emerge from an extensive search. None of these were highly
significant, and it would be reasonable to atfribute them to chance. Importantly, about one-
third of the amateur radio operators who died in Washington State had occupational
electromagnetic exposure together with potentially significant exposure to solder fumes
and toxic chemicals including PCBs. This study and many others like it did have not
measured actial cumulative EMF exposure. They only reason that such exposures were
likely to occur. What about the effects of EMF on female hams who live in owa? Often
epidemiological studies give rise to more questions, rather than answers! Some subse-
quent eptemilogical studies involving occupational exposures (generally much higher than
hobby exposures) to EMF tend to support the atypical cancer findings initially described.
These individuals were usually exposed to numerous other agents, and it appears that
chemical exposure was particularly important. The “silent key™ study provides no con-
clusive proof of a cause and effect relationship between EMF and cancer.

Therefore, we now know that non-ionizing, athermal, low-level radiowaves used in
amateur radio do cause biological changes in the human body that are measurable at the
level of cells, tissues, and organ systems. The significance, if any, of these changes re-
mains uncertain. It currently appears unlikely that they can be directly linked to causing
cancer. Unfortunately, the possibility remains that they have a small but not yet clearly
defined role in allowing other more toxic agents to cause cancer by promoting or enhanc-
ing their effects. Other effects may exist, both good and bad, that are yet to be described.
1 believe that, nltimately, this area of biclogical rather than epidemiological research will
yield the definitive answers to our questions. At the same time we may also develop 2
better understanding of cancer and immunological diseases such as arthritis and AIDS.

When we look at the scientific evidence at the level of the organisms and popula-
tions, the possible links between EMF and disease continue to be poorly understood.
Nonetheless, the evidence raises concern, particutarly in those individuals with signifi-
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cant exposure to EMF and other potential cancer-causing agents in their occupations.
More study in this area is also indicated!

Relative Risks and Prudent Avoidance

Considering all this information, it would be wise to practice “prudent avoidance.” As
a ham-radio-physician, I offer this advice:

* Don’t smoke.

* Don’'t get fat. '

* Eat sensibly.

* Exercise reguolarly.

Wear a seatbeilt.

Wear a sunscreen in the sun.

Wear a bicycle helmet when riding your bicycle.

Ciimb your tower on sunny, windless days and use a proper climbing belt.

Paying attention to the these issues will provide a clear, measwable, and significant
benefit for your Jong-term health. Once you have consider this advice, what about ham
radio and EMF?

First, we must recognize that the ANSI guidelines apply THERMAL effects. Fur-
thermere, they do not take into account the modulation-dependent interactions that seem
io be important in athermal EMF research. In fact, there are no guidelines for ham-radi
o-type exposure to EMF at present. However, 1 certainly would agree with the following
general principles:

* X % *

*  QRP : Use the lowest possible power as conditions permit. This is particularly im-
portant at higher frequencies and in siwations where the antenna is close to the operator.
The use of UHF/VHF handhelds would ideally involve a separate microphone with the
radio and antenna held above your head. If this is not possible, the handheld should be
kept as vertical as possible using low power and brief transmissions. (Leave the long
winded-lectures to 75 metie AM.)

*  When operating HF at levels of 100 watts or less, beams should be kept at least 35
feet above the ground, and higher when using more power. On a typical suburban lot a
vertical should be roof mounted. (They usually work better up there in the clear anyway).
Any indoor antennas should be restricted to QRP use only.

*  Finally, your linear should be reserved for 'true emergencies,” such as working
3YOPI on the last day of the Dzpedition as a “new one” for the DXCC honor role.

* I would emphasize that special care is required when operating at microwave frequen-
cies as the chance of significant athermal and thermal exposure is much higher. Further,
more detailed suggestions can be found in various sources, including the ARRL Hand-
book and the ARRL Antenna Book.

In summary, we now know that non-ionizing, low-level, athermal EMF does cause
measurable biological effects. The consequences of these findings are yet to be accurately
assessed, but further information will be forthcoming. Those at highest potential risk are
individuals who have prolonged occupational exposure to EMF and have additional expo-
stire to other potentially toxic agents, Although further study is needed, it appears that the
risk from exposure to EMF in ham radic remains low when compared to other estzb-
lished heslth risks. “Prudent avoidance™ is recommended. I hope (his encourages all of
you to quit smoking, eat smart and exercise safely. These measures, together with pru-
dent QRP operation and high antennas, should allow us all to discuss this topic again for
many years to come!

About the author:
Dr. Rick Zabrodski has been a licensed ham since 1971. He is in private practice as
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a family physician and occupational health advisor to various corporate and government
clients. He has dabbled in almost every aspect of ham radio over the years but his current
interests are qrp contesting, building qrp equipment and occasionally chasing dx. He has
a special interest in aviation medicine and is a pilot with a preference for “silent flight”’
over the Canadian Rockies. YE6GK (Glider King) lives in Calgary, Alberta, Canada with
his wife Rhonda and two children, Adam and Sarah whe plan to become hams in the near
future. He can be reached at: zabrodsk{@med.ucalgary.ca
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FULL POWERED SIERRA ON 160, 12, AND 10 METERS

by Dave Meacham, W6EMD
206 Frances Lane
Redwood City, CA 94062-2733

Originally, my Sierra, with an MRF-237 PA, produced 0.9 - 1.0W on 10 melers and
1.9W on 30 meters. On 160 power fell off rapidly from 2.4W at 1810kHz to about 0.5W at
1840, By changing the windings on T2 and adding one capacitor the Sierra output power
can be raised to 3 Watts on 160 and to about 2 Watts on 12 and 10. The power still Falls off
on 160 but now there is about 1W at 1845kHz. Simply rewind the transformer as follows,
using the same layout and polarity as as the original:

Primary - 18 Tums of No. 26 evenly spaced to cover most of the core so that the lead
positions fit the same board holes as the original design.

Secondary - 5 Tutns of No. 26 with the same spacing as the primary (turns placed in
between primary turns). Fit leads to the same board holes as original.

Capacitor - Add a 36pF silver-mica capacitor en the bottom of the board with very
short leads to the secondary pads of the transformer (capacitor in parallel with the ountput
of T2).

That's all there is to it. Now your Sierra ontput power should be roughly 2 Watts (or
more) on all nine bands. ENJOY! 72, Dave, W6EMD

Another R2/T2 Station
Ralph Irons, AAGUL
6300 Friant Dr.
Bakersfield, CA 93309

Building KK7B's R2 and T2 and all the associated circuits (vfo, 1f splitter, quadra-
ture phase splitters, linear amplifier, preselector, and low-pass filter), and getting every-
thing to function as a station on one or more bands, is a very enjoyable, but a rather long-
term and open-ended undertaking. This is a project for someone who likes to tinker, who
is not looking for a polished finished product in a few evenings, and who is willing to
encounter and solve problems. Once he has the satisfaction of getting the station working
on one band, the builder will want to try new bands, new modes, better TR-swilching
arrangements, a receiver preamplifier, various quadrature phase splitter designs, VFO
designs, etc.

Here at AAGUL, the R2 and T2 kits from Kanga US were used in building a 40 m cw/
ssh station. An excellent December, 1994, ORPp article by K7RO gives the basic diagram
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of such a station, along with a lot of other very useful information.

The WIFB Universal Vfo for 40 m was built using ugly consiruclion over a
groundplane, This vfo is pretty stable after an initial half-hour warmup period. K7RO
suggests using a lower frequency vfo with a doubler circuit, to minimize FMing and audio
problems caused by RF feedback to the vio. The vio output is split to feed both quadrature
phase splitters, eliminating the need for switching the vfo between R2 and T2.

The Hands Elecironics broadband linear amplifier kit (also from Kanga US) was

selected to boost the 1-3 milliwatt output of T2. Though 3 mifliwaits is supposed to drive

the Hands linear, the T2 exciter constructed at AAGUL would not drive it. The first three
stages of a four stage broadband rf preamplifier strip (p.135 in the second edition of the
WIFB QRP Notebook) was used to obtain sefficient drive. The Hands Electronics 20 w
amp puis out 10 w with this level of drive. A simple resistive pi-network 3-db attenuator
was used to reduce the drive, giving 5 w output. KK7B does not recommend using T2 at
higher power levels (see his April 1993 OST article}.

The W1FB vfo by itself drives the Hands amp to 40 w. Again, simple resistive attenu-
ators may be used to reduce the drive level. R2 and T2 aside, this linear should be very
useful to those wishing to operate multiple hf bands. For cw, all that is needed in addition
to the Hands amp is an oscillator and a low-pass filter, together with attenuators for de-
sired output levels.

At AAGUL, only the most primitive tools are available. R2 and T2 were built into
separate soft-panelled, easily drilled Radio Shack chassis, with lots of filing to enlarge
mounting holes, and generous sanding around them to ensure good ground connections.
The temptation to construct a teeny rig was successfully resisted. Everything goes in its
own box. The resulting station is much larger and cable-ridden than the cute Iitile one-box
rigs, but experimentation is encouraged by a modular approach. Want usb instead of 1sb?
Detach and flip over the quadrature phase splitter boxes. Want to operale satellites? Set

" aside the vfo splitter box, and connect separate receive and transmit vfo boxes. (Separate
ransmit and receive antennas are used at AAGUL, in anticipation of mode K operation.)
Other bands? Plug in new vfo, phase splitter, and low-pass filter boxes. How about a DDS
vfo — or a digital quadrature phase splitter? Projects like these are much easier to try with
madular, removable circuit elements. Alse, once built, these modules may be easily used
in other projects.

Few difficulties were encountered in building R2 and T2. The R2 parts placement
diagram supplied by N8ET (Kanga US) had many of the components in the two audio
channels reversed. Due to the great symmetry in the design, it turns out that these revei-
sals make absolutely no difference. They were good for a few tense moments, though.
Secondly, and more importantly, the T2 board contained a defect -— with one LO channel
input trace mistakenly grounded. The T2 parts placement problems noted by K7RO in his
ORPp article had been corrected. The boards are sturdy, plated-through glass epoxy. A
fine tip iron is a must {no fewer than five solder bridges were discovered at AAGUL,
following construction of R2 without a fine tip).

The problems met in integrating R2 and T2 into a station have been more numerous.
Receiver squeal was experienced on ssb transmit in spite of the built-in muting. While
K7RO suggests cutling the speaker wire on transmit, this prohibits hearing cw sidetone
through the speaker. Instead, it was enough 1o use a relay to break the receive antenna
connection (this had to be done fnside the receiver) during transmit. Considerable thump-
ing is still audible on cw. This is audible even if the speaker is disabled by the 12v trans-
mit voltage. A more sophisticated receiver muting system incorporating sequencing is
needed.
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The AAGUL 406M R2/T2 Station

Without a preselector, broadcast band breakthrough is occasionally heard on R2. Plenty
of AC hum is also audible in R2 when using a plug-in power supply. However, deep cycle
batteries are used at AAGUL, so the usual remedies have not been attempted.

The builder may find it convenient to run thel2v ptt line and the 12v keyed liné
through diodes to a single jack to provide12v on transmit for both cw and ssb. This voltage
may be used for such things ss the vfo offset and switched linear stages. (The last two
stages of the Hands amp are switched on at transmit, to conserve batteries. The preamp for
T2 is also powered this way.)

The simplest of the quadrature phase shift networks described by KK7B was used.
With this primilive network (as constructed at AAGUL), weak images are audible in R2
when listening to strong signals, Also, & bit of opposite sideband remains on the T2 out-
put.

There is plenty of opportunity for further experimentation, and improvement of per-
formance! That is the nature of the R2/T2 project. Nevertheless, many enjoyable ssb
contacts in several states have already been made with this setup, as-is. 72, Ralph AA2UL

NorCal QRP Club Membership List

Our membership is now over 1000, There have been many requests for s listing, so
here it is, We will print it again when it reaches 2000. The number is your NorCal #.
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Gavin Michael WB6KJE
Geer James WBSLXZ
Geiigey ~ Lym  KBOLRB
Gellatly Bruce VETZIM
George Allen N6PFL
Gervais Joe KDSPRD
Ghysels John KE6SMCN
Gibson Jedm N6OM
Gibeon Stephen WE4NBI
Gibson Dwain WAOZPT
Gilman Leo WDOALJ
Gingell, Jr.  George K3TKS
Gjernes T.A. VETPA
Gleason John N6GRJ
Glines Richand wWQIT
Gobrick Robert WAGERB/VE2DRB 328
Gold Jeff AC4HP
Goldstein ~ Stan N6ULL
Goodwin Dan KAUML
Goodwin Dave NOUNH
Goosey Mal AATWT
Gommley  Fat KBSHZM
Gouldie Jim AFIZ
Grbowski  Enic WASHEB
Graham Drwright WAGNAE
Grasso Gerald WWO0G
Graves Bill N7TDK
Gray Rand WIGXN
Gray James WIXU
Gresnwood  Greg WB6FZH
Gregson Ray WSEMT
Gmen Huston K7TTA
Guirm David KOaMC
Gunn Ruffner KEGKTP
Guo Lisa

Gustoff Mark worT
Haas Edwand WIRK
Hagar Robert Ki7THW
Haik Vem KJ6DG
Hale Jim KJSTF
Hambrick  Ronald N5SBN
Hamer Arvid WAGUUT
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Hamilton  Keith
Hamikton Jamnes
Hammond  Noel
Hammond  Frank
Hardje Peter
Harger Elrmer
Haring Dave
Harold Staven
Harpen Martin
Hart Gary
Hartford Cam
Harton Paul
Hanshom  Lloyd
Harrwell Marty
Hastings Larry
Hatton Peter
Haymes Richard
Hayward ~ Wes
Heacock Doug
Headrick Bob
Heath Gregg
Hebert James
Heise lan
Helfen Mark
Helms Robert
Helton Emest
Hemphill  Dean
Hendricks Doug
Hendricks  Keny
Henry Steve
Herr Mike
Herrschaft  Paul
Heusser Robert
Hian Tan Boen
Hicks Greydon
Hideg Steve -
High Rich
Hill Jim
Hiser Emie
Hodgson  Richard
Holmes David
Holmes Vemnon
Holmes Marv
Helt James
Holzknecht Ralph
Hoogasian  Harold
Hoover Pete
Hopking  Michael
Hornberger, Jr. Robert
Houf Bob
Howarnd Richard
Howand Ralph
Hmdetz Al
Hubla S.
Hudnall Robert
Hudson Kenny

296
174
298
364
184
35

508
490
634

53
865
50

253

574
807
323
327

283
687
437
636
639
131
149
815
609
581
200
649
154
304
273
943
766
700

Jobnson, Ir,

WASOUW 993

WETAD 384
K6CQD 156
KASIRL 526
KBGY 805
688
NSURL 597
KF2XC 219
KDGAEH 897
WA2CRQ 952
AASUL 55
697
ACSHV 927
EAZSN 701
877
WIHMS 456
DLIBN 641
KBGHD 68
KV2X 190
WeALO 771
KAQIQT 145
KCSLD 704
WAINID 355
WASLEZ 838
WD4EXX 671
KC4EYT 969
KN6MO 388
WDGBOR 17
ABSMB 65
NTZWA 309
K9PNG 440
NSOSG 481
NSVHY 683
KRV 787
AAIXD 855
WB4BDS 935
NSDOX 950
NOKXB 995
N6ICG 892
WAGBOY 26
KSFLU 222
KCADIZ 245
WENJY 666
KF6VE 168
KB2HAA 466
K6DIW 4
N4UHO 391
KOl 295
KASMIZ 625
NOXEU 706
KEGBXY 604
WERCL 315
KBSGDN 516
KISUY 994
NTHWW 430
NSDUQ 274
QRPp Mar.. 1995



Kehr Bob
Kell Ted
Keller Robert
Kelley Michael
Kellner Richard
Eelly Don
Kelsey Bill
Ketierman ~ Charles
Keys Phil
Khan Hamid
Kiespert Brad
Kifler Ed
Kimball Dennis
King Jerry
Kirby John
Klarer Herb
Kline Richard
Knochenbauer LD
Knudson Doug
Kodh Eric
Kohl Kenty
Kohl Hank
Kaller Edward
Koretko Paunl
Kors Dick
Koue Bab
Kosa Bcb
Kosch Lamy
Kowalsky  Richard
Koyle Myron
Kozlovsky Don
Krampbell Mangus
Kraus Howard
Kremer Karl
Kretemer  Joseph
Kretzschmar James
Knbisch Steve
Kuohl Stan
Kubhn Charles
Laas ‘Red
Labutski John
Lai Bob
Lai Larry
Lakenmacher Dan
Landon Kalman
Lang Gary
Lanning Bob
Lanyan Pred
Larmon John
Lavri Frank
Lawson Bast
Lawyer Brucs
Le Thang
LeBarge Craig
LeBans Kent
Lea Stephen
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Marsh Hamy W6TFQ 314 Moeslchter Lorn WOKGS 109

Marsh Doug NSTUT 739 Moffett LeAnne KCSKKQ 948
Marshall Gene AAGTY 36 Moffen Paul WBSVZI 949
Martin Emil KoMJ 532 Mohan Sam KB3BEA 934
Martin Davis 734 Moizean Charles W2SH 692
Martin Stephen NK3R 925 Moneysmith W.G. W4NFR 495
Maslynkov ~ Vasili VAGSN 750 MontillaGuerrero Miguel BAIEGV 620
Maxwel Jim WeCEF 288 Moce Jim KD6TAX 378
McClure Bud K5IUD 667 Moore Larry KM6IU 424
McClwkin  JL. W7IDZ 100 Moore John ABSDL 425
McCoy Bill KE4JSU 733 Moore Douglas KC57ZF 681
McCuistion Mark KB2ELS 964 Moreno Robert KE6GTI 548
McDonatd  DJ. K6AGN 101 Moresi Bill N6FER 238
McDowell  Jeff NOWCE 504 Morgan-Davie Keith N2MUU 193
McElroy Jim AA3BZ 629 Moriatity  John R6Q0Q) a1
McGahey  Gene ALIGQ B9 Morrison Walt W2CXY 956
McGinnis A, WAZDTP 648 Mormisroe  Jack KAGGZA 414
MeEmis Ron 732 Mount Robent KB6MHS 449
Mchntosh ~ Jeffrey G7ILM 206 Mukai Thomas WB2STR 9
McKee Jim KE6SD 833 Mull Larry KB7ZNE 129
McKinne  Paul WGERB 119 Mulvey Rich N2VDS 213
Mclellan  Scott ND3P 198 Murphy Dennis KBSLZW 125
McLeman  Jeff KDIIT 443 Murphy Jack KB7PLT 507
McNameara  Richard KDMUGC 602 Murphy Robent W3HIY 530
McTaggart  Kenneth N6KM 231 Murphy M. KB7PLI 553
Meacham  David W6EMD 339 Murray Bill VETYY 915
Meacham  Doug KOSVKT 879 Muscolino  Bruce W6TOY 473
Mead Eart ABSCN 820 Nagai Kei AB6SS 818
Meadows  Jack w7l 554 Nagata Ron 986
Meahan  Bill WASTZG 407 Nagle Frank N6NQY 116
Meier Pete WKES 478 Nakayama Cunt KH6LE 153
Meliier Randy KK6TQ 11 Nameny Bill K6SL 902
Mehion Ronald N7NIQ 329 Namramore = Gary N6YBD 14
Menard Glenn KK6ZC 66 Neece Robert N4JED 758
Mensing David N2PSH 244 Neindoef  Richard WB2ZRAR 167
Meyer Frank KE70F 285 Nellis Albert KASIPO 496
Meyer Tom WB5S0LA 789 Nelson Tom KD6EYM 161
Michael DA, W3TS 540 Nelson Larmry ECeNYG 907
Michnay Dan K9EA 567 Neverdosky Mike N6CHV 996
Midlaff Monte NTTAV 730 Nichols Todd 593
Miers John KN6HG 110 Nordquest  David KBOED 632
Mikkelsen Tom WAOPOP 476 Nottis Fim N9RKB 212
Miller Mike WBSIMH 16 Nystedt John KCTAKW 607
Miller Chis KD6WUC 95 O'Donald  Gary WBTTXN 304
Milier Forrest N6ZBZ 124 Okas Bob N3MBY 189
Miller Steve KGTPY 308 Olheiser Ed WB&LRY 558
Miller Bob WAGKTK 382 Olsen Brian NOXFE 356
Miller Alan N6VYI 436 Olscn Carl W6QYO 421
Miller Jolm WDSHZE 438 Ontiverous  Rob KC6ZTT 113
Miller Randy WAOOUI 486 Qsinski Mark NOVHY 513
Milne Bruce WB2QAP 250 Ozment Bill W&SLW 328
Milos Frink NOQIE 259 Pace Clay WAGFDF 279
Miner Bill WGGH 445 Pacyna Ed W1AAZ 176
Mitchell Brad WBSYGG 346 Page Chris G4BUE 468
Mizrahi Shalom Ori ACBAN 441 Paine Bob WiRX 368
Moeller Ron KEBPN 21 Palings Walter ON4PX 333
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Palmer Ken
Parker Jerty
Parker Paul
Parmley  William
Pascoe Dick
Pattizon Richard
Panl Bil
Pavao Alfred
Pearcy Bob
Peavey Howand
Pellizzoni  Fabio
Pelt Ransom
Penc Richard
Pemn Jason
Pepper hm
Pepperdme  Brien
Percival John
Pereira Mark
Periat A1)
Perkins Roberta
Persand Nardeo
Persson Erik
Pettibone  Timotiry
Pleiffer Bruce
Phster Don
Phelps Randy
Philpot Frank
Pickett Chris
Pierce Mont
Pierce, I Edwin
Pion Albert
Pitch Staven
Plesich Joe
Ploss Jaunes
Point Geotge
Polen David
Polizzo Phil
Pope Jm
Potima Charlos
Povlick Timothy
Powers Dennis
Prait John
Pridgen Tenty
Prior Greg
Priowi Gabriele
Pulley Mike
Pulliam Foy
Purcell Kevin
Quagliana  Doug
Quick Pauleite
Quigg Daniel
Rainbolt Bob
Rand Randy
Ratzlaff Seve
Ray Martin
Rea Al
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EAONK
PAICKR
WAIINX

NIUA
KC4AYTF

16QGA

KA2UPW
N9OUH

WBOAUQ
AAZU
AATU
NN9H
WELRM

864
172
822
454
338

Read John
Read Brian
Redfem Dave
Reeve Rick
Rehm Eric
Reid James
Reid Glen
Reid Ken
Reimerz Fred
Reistetter  Andy
Reach Mike
Reynolds Robert
Richardson  Clark
Richmond  Richard
Rieger Dermis
Rioux Michael
Robinson  Michael
Rodgers Bill
Rosen Marvin
Rossi Robert
Russell Brian
Russel Dick
Rutledges  Craig
Rybak Jim
Sachs David
Sage Brad
Salas Phil
Salek Stanley
Salony John
Sammut Charles
Sanderscn Duane
Sawtelle Benjaman
Scherkenbach Jerry
Schiller Matthew
Schlotman Al
Schmeichel, It Robert
Schnmidt Fred
Schaman Allm
Schutte Ralph
Schweitzer Robert
Scoit Robert
Seaman Robert
Sedlar Frank
Seeno Tenry
Sellers Gabe:
Selman Lany
Semorile Willinm
Serdin Omiri
Server,Jr.  Tom
Servidio Art
Severin Ken
Seyle, J1. Melvin
Shaffenberger Paul
Shalita David
Shank Greg
Shanney Bill

KE60Q
2E0AEQ
N4ELM
VE3ORY
KITAE
K38
KSHGB
KE6MZA

K6RYN
N6TMR
K5VOL
AHSLC

N4AFX

KK5DB
NWLJ

K3HZP
N3BQA
WIHG
GONSL
KJ5vv
KB6XV
WOKSD
AAIGP
K&IPR
ADsSX
KDSCVL
WA3SRE
K8Mi
WOTID
N&FPIZ
NOAW
KDGBWE
KL7CVP
NIRXYV
NOJFJ

576
354

136
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Randy

Wayne

Nick
Wilk
Mounte
Stan
Calvin

KESDHE 835
WN2V 422
WB3LGC 794
WASYNO 196
WZT 393
NZIG 834
W3RDF 521
KDSWOV 657
KC6AND 13
KD6SAU 895
KA9BZM 16
KC6SPN 731
W6EBY 78
KIGPR 29
weD] 403
WA2SST 920
KOBOG 622
K2SJB 335
KAWTE 610
ABSNA 385
WOIG 586
KD6RVI 25
KIMGLC 77
ABSEU 130
KCSEL 255
KNGEY 459
WAGYPE 512
WANQ 728
WATICC 941
NASK 967
WALEVQ 976

980
KEGAJL 292
NSSWQ 502
KC5FMZ 793
WATSNV 808
NEPYW 268
KGK 798
WASCBQ 809
VEIQK 543
WELWR 814
N6GHG 126
KC2DU 224
N2AXV 654
KI6PU 931
NR3Z 186
N6DN 940
WB4IAI 316
WAZIPZ 341
N6LQA 107
KMSLA 725
NSAAN 497
KDSGMF 24
KUTY 330
VEISTN 464
KD6WNM 211

Stein Michael
Steinhour  Gary
Stetaagon  Frank
Stempek Ron
Stem Rick
Stevig Den
Stewart Holly
Stibal Thomas
Stockero Bmest
Stough Brace
Stracqoalursi Lamy
Strng Jim
Street Nancy
Staehler Rick
Stuntz Stephen
Stutler Adrian
Sugden David
Sullivan James
Supplee,Jt Dmn
Swansca Soott
Swartwout Mak
Swartz Bric
Switzar L.T.
Switzer Emil
Swd Furman
Szymaniak Bemand
Tanaka Marvin
Tatum Robert
Tavan Richand
Taylor Greg
Taylor Leland
Tellefson Bob
Tendams Pat

Ter Sarkissoff Mike
Thearle, Jr. Al
Thomas Wak
Thomas Jobn
Thomas Mike
Thomas Dick
Thompson  L.B.
Thompson  Jerry
Thompson  Chuck
Thormton Dub
Tindley Ken
Todd Bill
Tolliver Grover
Townsend  Jim
Traylor Roger
Treaton Bemand
Treleavan  Dale
Trentacosti  Charlie
Treusch Brian
Trer Stephen
Trigilo Dan
Troster John
Tumer Clark

N6DZA 10
KD6TNF 350
ABSQP 142
AAGBS 903
KATQIY 160
KD5DL 677
WOPNS 776
WeSB 228
AACED 670
WIHMD 556
N6WTL 23
KEGHLU 785
N6ZFT 375
K6Fs 936
ACAIT 987
GIMAM 694
KASFBC 742
NTNBW 213
K6PYP 90
NXIK 230
WAGHHQ 251
NSCQA 494
WIGGM/M 587
WEQWK 823
DLIGK 722
KHGMM 118
WASTHI 969
NeX1 170
KD4HZ 294
KD6UOQ 428
N6WG 813
WSsT 266
N6DBZ 535
WB6RUU 415
WALKAC 523
WXTR 650
KEALAU 653
ABSTT 748
AAGIH 402
ABTDE 797
928
WASYFY 598
WE6H 983
NIMFB 214
KQAL 751
K9BXG 439
WBATPW 242
KMSTY 446
VETUX 917
KIeMO 93
KI6LL 15
KGSIH 613
KREMU 570
WESQ 46
WAAPG 56
QRPp Mar.. 1995



Tumer Don
Tumer Victor
Tumer Mitch
Tarpin Fied
Tarvey Paul
Ukding Sam
Upton Lanty
Utley Desmis
Utley Jon
Valko Paul
Van De Velde Robert
Van Deipoel  Frank
VanNuys  David
Vandenheede Tmm
Vander Mike
Vanderbesk Herbert
Vam David
Vaoghn Chuck
Voo Striver  Jim
Waits Don
Walker Leo
Walker Bruce
Walker Ken
‘Wallack John
Warmke Robent
‘Watsan David
Watson Dan
Weathersby, Jr. Scott
Weaver Jack
Weaver Michae]
Webb John
Webber will
Webster Dennis
Wee Daniel
Weiss Adrian
Welch Dale
Welch Jcbn
Weller Jeff
West Doug
Westfisld Michael
Weastphat John
Wheable Michael
Wheateraft  Bill
White William
White Joseph
Wicks Robent
Wilber Den
Wilhelm Spence
Wilkerson  Richard
Williams James
Williams Bruce
Willinms Jerry
Williams KC
Williama ET.
Williams Lee
Wiliamson Lars
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WoROY
WAGEIW
KNeMI
KoMDJ
G1FN)
N4UAU

Williamson Ant  NOTXT m

Wilson
Wilson
Wilson
Wingert
Winn
Winter
Woish
Wolberi
Wold

Reed KSIUD 361
Sean AKOB 404
Donald KM6SE 451
Brian N7RVD 199
Don AF4Z 313
Dick ABSEY 802
Bob WB3BIT 603
Bob N6IF 515
Bab K6ZLY 357
Michael N6MVYE 82
Jim KCIFG 155
John WBJTEEL 181
Robert N6PGQ 417
Robert WBZCNJ 201
Frank KD6RAL 280
James WBSTHZ 375
Ven WOMMA 419
Robert KGTYE 484
Barbara KE6HRK 999
Mike WBICWD 217
Clay N4AOX 337
Gordon KI6UH 30
Stapley VETGO 617
Roger 247

Bill WFsD 54
Terry KC680C 92
Roben 916
Rik VESGK 519
Stephan KR4S 960
Panl AAGPZ 608
Ben W3GES 527
Frank WD6DCV 84
Ted WBLCR 301
Bob  WeUMP 23
David B i
Glenn KJGEN 874
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Corrections to Epiphyte Amp and YFO
by Doug Hendricks, KIEDS
862 Frank Ave
Dos Palos, CA 93620

The December issve of QRPp featured a 5 Watt Amp and a VFO for the Epiphyte. I
rnade & couple of mistakes that need to be corrected in order for the projects to work. First
of all the VFO needs to have the trace between C11 and C6 cut. The corrections to the 3
Watt Amp are all my fault. Derry Spittle, VE7QK did a great job of supplying a layout
diagram, I just made some mistakes when T put it in the Cad Program. Here is the cor-
rected parts overlay. I apologize for any inconvenience that I have caused.

RF OUT HIV PTT RE N
(o] gy P B

R6-© -
l% K1 Q2 }g_ L%Z
cs NS ene

- VRl R4
— I |:-|c4
C6 o5 3 . q,

O |ot
Omree
EPIPHYTE AMP VE7OK

The changes include 2 3 pin connector for the PTT and +12V instead of 2 two pin
connnectors, and I forgot to include C4 and C5 in the original parts overlay. 72, Doug,

KI6DS

TIDBITS

By Mark Cronenwett, KA7ULD
1029 Duncan Ave,

Sunnyvale, Ca 94089

Have any ideas that you would like to share with others? Well here is the place to do
just that. Send your ideas to me at the address above, by packet at KATULD @
NOARY#NOCAL.CAUSANA, or by Internet E-mail to ka7uld@ix.netcom.com or
mcron{@sgi.com (preferred).

Not to be one to get up on a pedestal, but if you have some little *tidbit’ that you want,
or think you can share, please send it to me. [ take any and all suggestions. If you are not
particularly proud of your writing ability, give me arough outline of what you want to say,
and I will actnally work for once, and write one up, and let you preview it Se now you
don’t have any excuse not to write me. Remember, this column is for you, the member,
and comes from you, the members!!!

WARNING FOR KEYER OPERATORS
From: Dave Meacham, W6EMD
WARNING! You may be inadvertently transmitting a dot when you tumn on your keyer (or
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when you turn on your nig if it has a hard-wired keyer installed. This came to light when I
used my OHR WM-1 QRP Waitmeter to check the output power of Stan Cooper’s Sierra
with different band modules in place. (Stan is K4DRD) Every time he tumned on the Sierra
the wattmeter kicked up. He has a 1994 ARRL Handbook keyer installed in his Sierra.

Later, at my home QTH, I ran into the same phenomenon with my MFJ-8043-IC
keyer, AND, to some extent, with the OHR keyer board installed in my NorCal 40. All of
these keyers use Curtis chips.

Some circuits, including the OHR board, have a BS170 (or equivalent) in the keyed-
output lead which is supposed to eliminate the problem at initial tun-on if all capacitors
are discharged. If you don’t wait long enough after turn-off before turning on again, any
keyer using a Curtis chip may transmit a dot.

The DANGER looms when you turn on your rig (o the keyer with the rig on) without
a load on the antenna connector (as you might do o test the receivet, etc.). With no load
you can blow your PA transistor very easily if it doesn’t have a zener across the output. You
can also blow a signal generator connected to your antenna connector!

A safe solution, at least for the present, is to use an attenuator, dummy load, or
antenna on your Tig whenever you turn it on {or when you tam on the keyer with the rig
on). ... 72, Dave, W6EMD

SPACING COMPONENTS ABOVE A PC BOARD
From: Vic Black, AB6SO

While building my Sierra I noticed that the crystal cases on the main board could
short to their mounting pads. At work we use mylar spacers designed specifically to
prevent that problem. However, I was working at home late at night and was impatient. I
needed a quick, cheap solution. It came in the form of a 4" nylon cable tie wrap.

I cut off the tapered end so the entire tie was the same thickness. Since the ties are
flexible they can easily be snaked down between and under components to act as Spacers
during soldering. I placed a tie under the crystals and snugged them down tight. Then 1.
soldered the leads. A gentle tug on the tie wrap removed it leaving all the crystals evenly
spaced above the board.

SALVAGING PC BOARD PARTS
From: Vic Black, AB6SO

Most surplus dealers sell PC board assemblies cheap. If you find one with RF parts
on it, grab it quick. When you get home grab the board with Vise Grip pliers, tum it
upside down and heat the circuit (solder or non-component) side with a high wattage hot
air gun or a propane torch. When the solder starts to flow give the board a smart tap and
the parts will drop off cleanly. Use safety goggles. Be sure to do this outside with ad-
equate ventilation since the epoxy on the board will scorch and give off nasty fumes. Also,
do it over old newspapers to caich the parts and all the solder that will drop off the board.
Don’t worry about harming your parts. The board acts as an insolator between the heat
source and the components. The parts won't get any hotter than they did when they were
wave soldered to the board.
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A Digital Display for the Epiphyte
by Derry Spittle, VETQK

1241 Mount Crown Road

North Vancouver, BC, Canada V7RIR9

e-mail: jds@freenet.vancouverbe.ca

The BASIC COUNTER (Fig. 1} comes from a 1976 article by Lloyd F. Botwoy in
Electronics. Tt is based around the CD4026BE decade counter/7-segment decoder. There
are no display latches, no extra logic for generating & count-reset pulse and no current
limiting resistors in the display segments. A crystal controlled clock has been substitued
for the RC tuned multivibrator used in the original circuit and the necessary logic to pro-
gram a 453 KHz IF offset has been developed. Although the counter has a LSD of 100Hz
1 have chosen to "prescate” the input signal with a decade-divider so that the 4 digit dis-
play has a resolution of 1 KHz.

The CLOCK (Fig. 2) generates 50Hz complementary square waves from a 3.2768MHz
crystal oscillator and divider with a modulus of 2%, The circuit in (2) uses a M706BI 50
Hz timebase manufactured by SGS-Thomson. As this is now difficult to find, an altema-
tive circuit nsing readily available semiconductors is shown in (b). I breadboarded one up
to ensure that it worked.

TIMING (fig. 3). Each "cycle is of 20 ms duration (1/50s). Pulses are counted
during the first 10ms, the "count period”, at the end of which Q goes "high”, the counting
is terminated ard the display is "enabled". At the end of a further 10ms, the “display
period”, the system is "reset” and the cycle is repeated. The positive reset pulses are
generated every 20ms by differentiating the complementary output with C1/R1. D-1
“clamps” the negative pulses.

The OFFSET LOGIC assumes the VFO to be 453 KHz higher than the signal fre-
quency. Since the VFO frequency is first reduced by a factor of 10 andthe count period is
10ms, reducing the number of pulses reaching the display counter by 453 (453,000 Hz x
0.1 x0.01s = 453) will allow it to register the signal frequency. At the commencement of
each cycle the output of AND gate U-3b (pin 9) is LOW. AND gate U-3c is closed and
NOR gate U-2a is open. Once the 4040 binary counter has received 453 pulses pin 3 of
gate U-3b goes HIGH, gate U-2a closes, and gate U-3c opens to permit puises to pass to
the 4026 display counters for the balance of the count period.

The components are inexpensive. MOUSER lists 40265 at $0.61, .30" common cath-
ode displays at $1.82 (you cannont use a multiplexed display) and clock crystals at $1.24.
With a solderless breadboard you can have lots of fun. There are countless (no pum in-
tended) combinations of gates which will achieve the same result. Experiment and im-
press everyone with your newly gained knowledge of Boolean algebra and truth tables!
No PCBs are available at this time but I'm sure something will be produced if there is
sufficient interest. This unit is moch quieter than programable counters with multiplexed
displays. Any 50Hz leakage is usvally well below band noise.

I recently resurrected one from the junk box and installed it along with the Epiphyte
in a TenTec 5" x 4" £ 2" box. The 2" x 3.25" counter board is mounted in the top half of the
enclosure along with the 4-digit display on brackets which place it behind the front panel.
Using the "alternative” clock circuit the pch would be slightly larger.

A word of waming. While the CD4026 is rated for 18V do not be tempted to use
other than 5V. The LED displays, without limiting resistors, will draw too much current
and it is a toss-up which bumns out first! The input amplifier is "crude” but works fine. 1
have found there to be no advantage in "shaping” the input signal. CMOS logic is very
tolerant of sine waves. Enjoy. 72, Demry, VETQK
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FIG. 1 - THE COUNTER
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FIG. 3 - TIMING
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Spring QRP to the FIELD Contest
16002 to 24007, Saturday, April 1, 1995

Get ready for June Field Day, by testing equipment on the "Spring QRP to the Field" -
Open to all radio amateurs, and &l bands. Sponsored by the Northern California QRP

Single Transmitter only. Once started, you must use the same power autput and location
calegotics.

: CW - RST & State, Province or Country

SSB - RS & State, Province or Countty

QSO Points: { Wattorless:.  CW = 10 points
SSB = 10 points

5 Wattsorless; CW =3 points
SSB = § poinis

‘More than 5 Waits CW = 2 points
' §SB =1 point

Maltipliers: Field location = 3.0 x multiplier (Field = Battery power and tempo
rary antennas.
‘Home Location = 1.0 multiplier (Home = Commamlal power or per -
manent antennas)

Homebrew Equipment = 1.5 multiplier (If you built it, it is hometwew) T

Commercial Equipment = 1.0 multiplier

Final Score: .
Band/Mode QSO Points x location multipliers x eqeiment muitipliers = Band/Mode Total
Add Band/Mode Totals for final score.
Exampde:
{15) 20M/SSB Q80’5 x 5 (W) x 3 (Field) x 1 (Comm) = 225 poinis
(35) 4OM/CW QSO's x 5 (SW) x 3 (Field) x 1.5 (HB) = 788 points
Fina) Score = 1013pom:s

Awards: "Top Ten Scores Certificate. ('Ihetenstanonsmﬁl!heh:ghestpomtmhk)
"Participant Certificate” for 20 or mote contacts from a field location.

Send logs, station and location description along with a summary sheet and photos to:
Bob Faraworth, WU7F
Spring QRP 1o the Field Contest Manager
6822 131 Ave. SE
Bellevue, WA 98006
Entries must be received by May 1, 1995. Send a #10 SASE for results. All decisions
pertaining o this contest rest with the contest manages, and hix decision is final. Please
send a summary of your comments about the contest along with your enfry.

QRPp Mar. 1995 . m
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From the Editor

by Doug Hendricks, KI6DS
862 Frank Ave.

Dos Palos, CA 93620
dh@deneb.csustan.edu

The first thing that you will notice is that QRPp is a little bit different. Do you like
the color scheme of the covers? That happened quite by accident. When I took the last
issue to the printer, they did not have any of the yellow cover stock, so T chose green. I\_,." -
noticed that it was really easy to find my March issue, so I decided to have a “color”
scheme for the various issues. March will be green for spring, June red for summer,
September yellow for fall, and December blue for winter. Also, you will notice the quality
of the printing is better. That is because QRPp is now being printed on & web press. Don't
ask me to explain it, because I can't, but it is cheaper and better quality than Xerox once
you get over 1000 copies. Note that we are now able to do photographs. Tum to the article
on the Mr. Baldy Expedition, and you will see 2 pages of great pictures. Many of you have
requested pictures, and now we have the capability, When you write these great articles,
plan on sending along some plctures Just make sure they are clear and have lots of
contrast.

The next order of business is what is coming down the road. NorCal has a couple of
projects that are in the pipeline. The Cascade was introduced at Dayton, and we mailed a
brochure describing it to every member. It is the dual dual band ssb rig designed by John
Liebenrood, K7RO. The transceiver puts out 8 watts on 75 and 5 watts on 20, or you can
put a version on 40 and 17 meters, It is really exciting to operate QRP SSB, and [ love my
Cascade, The Icom 735 has been gathering dust sinee I got the Cascade built. The other

 project that we are gearing up for is the St. Louis Tuner. The St. Louis Tuner is a QRP
tuner based on the Stocton Watt Meter and was developed by the St. Louis QRP group.
We have made arrangements to offer it as a kit, and it will come in two flavors, in a NorCai\;—-
40 sized case, or In & Sierra sized case. It is a great tuner, and we wﬂl have more details
in the next issue,

There are lots of good articles in r.lus issue, and there are 8 couple of rigs. that are for
the beginner. We had kind of forgotten the beginners out there, 56 I made a special effort
to find a couple of "beginner” type projects. Check out the Pixie 2 and the Key-7. Both of
these rigs are offered as kits, and they are perfect for those of you who want to build your
own boards. The Pixie 2 was the circuit that we used for the NorCal Build it at Dayton
Contest. It was a lot of fun,

QRP to the Field was held the 1st of April, and we will have a full report in the next
issue. I operated with Vern Wright, W6MMA, from his backyard in the foothills of the
Sierras. We used the Epiphyte and the Cascade, and had a blast. It helps to have a 55 foot
portable tower and a 5 element beam on 20 meters too!

Baob Finch, one of our members has come up with a great looking membershlp cemﬁ
cate. Details for that will also be in the next issue.

Finally, I have retired as Basketball Coach at Dos Palos High School. That should
give me more time to devote to my favorite past time, QRP. T was amazed at how much
tieme that I had this spring. I got to build a Cascade, work on a Pixie 2, go to Dayton, take. —~
my wife out for a couple of weekends, relax and have fun. '

1 have been working a nightly sked with several of the guys in Canada, and they have
some more projects that they are working on. My rig has been QRP every night for the
past month, and I have made it every single timet Who says you'can't work with QRP!
Hope that you have a great summer, and I will listen for you-on the air. 72, Doug, KI6DS

2 ~ QRPp June 1995



Simple 160 Meter Antenna in a Restricted Space
by Stephen Modena, AB4EL

2729 Oberlin Road

Raleigh, NC 27608

Internet: abdel@cybernetics.net

Most people don't think of 160 meters as a QRP band, but this really is a “qrp”
article. Here is why: since the antenna is full-dimensioned, it must approach and intrude
wpon my neighbors. On 20 M and above, 100 watts to my vertical wire antennas defi-
nitely bother at least one of my neighbors. At five watts I have no problem. At 100 watts,
my ground- mounted 80 M ground plane doesn’t seem to bother anyone...maybe because
of frequency, maybe because it is just far enough away from them. For the 160 M case, [
must come close to the neighbors and I intend to keep my power down.

1live in a single-level duplex: my half of the “lot” is 90° x 60", Of course, my side of
the duplex occupies more than one-quarter of it. Fortunately, I have a cluster of fine tall
pine trees...a factor in choosing to rent this particular apartment. Tall pine trees are fine
for hanging vertical anetnnas. I have four wire antennas: all are “city verticals.”

I like to experiment with antennas...and my living situation is such that I must ex-
periment. A few years back, I picked up a 5,000 ft roll of #22 stranded, insulated wire for
$5. Cheap wire in hand, I never hesitate to reel off whatever wire I need to try out antenna
ideas. The wire is throw-away...no second thoughts.

Past reading of NEC modelling of a ground mounted ground-plane antenna indi-
cated that for *short* radial lengths, five insulated above-ground radials were no less
efficient than a large number of radials. Peak radiative efficiency occurred in the vicinity
of 1/8 wavelength radials—then fell at greater lengths if the number of radial was five, or
twenty. If there are 120 radials, efficiency continues to rise as the length of the radials
increases. 'This does not mean that short radials are efficient relative to a horizontal
dipole 1/2-wavelength
above ground. It does mean that under the contraint of *short* radials, 120, 20 and 5
radial-antennas are comparable, Understanding this breaks past a psychological barrier
that might inhibit one from even trying!

Since I already have a 80 M antenna of the intended type, | know that a 66 foot
vertical wire, looped over at the top giving an apparent resonance around 3.8 MHz n
conjunction with six radials of 32 ft. Therefore, I began by reeling off 132 feet of the #22
for the vertical portion and four pieces of 66 feet for the radials.

1 lanyarded the 132 wire up the tree, over the top and down again. ] attached one end
of the wire to a line which I shot over the limb of a close-by pine and hauled it up. This
gave me an approximately 75 foot vertical portion with the remaining ~60 feet bent over
and gently, crookedly sloping downward about 40 feet in a South-SouthWestly direction.

Why four radials? Becanse of physical restraints. The pine with the vertical wire is
on the property line (east-west). I stretched one wire west and staked it at the edge of the
back access road. I stretched another wire eastward, covering it with pine straw and
burying it where it runs near and under the back entrance path of my neighbor in the other
half of the duplex, crooked it, ran it around the edge of the house foundation. We both
rent...and mylandlady likes me. The third radial runs slightly east of south on top of the
pine straw, into the crawl space of the apartment and is staked against the far foundation
wall. The fourth radial runs more-or-less SouthWest, hops a low curbing at the comer of
the house and is staked finally in what passes for my day lity flower bed. I can not run
radials northward at all.

QRPp June 1995 3



This is not a balanced radial net relative to the vertical element...but the fact that
that vertical element “leans” over to form a “hat” over the radial field may help things.

I soldered the vertical wire to the center receptical of a female coax fitting. I pigtailled
the four radials together and soldered them to the *“plate” of the coax fitting. I tethered the
coax fitling two feet above ground and one foot from the trunk of the pine tree.

Using my MFJ Antenna Analyzer, I found the SWR was still dropping as I tuned
below 1.8 MHz. Iremoved some wire from vertical wire... until the SWR “dipped” at

1.860 Mtz (1:1.2+ was lowest value, which is a combination of radiation resistance plus .

ground losses). Based on past experience, this is the result I expected.

I soldered coax plugs onto a spare 57 ft piece of RG-59 (75 chm) coax...and re-
checked SWR curve. It was never below 1:2 and the “dip” was cut-of-band.

1inserted my old, cheapy MFJ transmatch between the coax and the Antenna Analyser.
Setting the Analyser to 1.850 MHz, I tuned for lowest SWR (are you following this?).
Because this is 160 M, the tap position is the last one...putting the whole inductor into the
circuit. It’s not quite the right value...resulting in not getting a match lower than !:1.6
anywhere in the 160 M band.

Then Iinsert Transmatch *between* antenna feedpoint and coax feed line. The An-
terna Analyser was still positioned at end of coax, where the transmitter would be *with-
out* the transmatch {(Are you following this?). Setting the Analyser to 1.850 MHz, I
adjusted the transmatch: the SWR drops to 1:1...giving a 1:1.2 SWR-bandwidth of over
20 KHz.

Detaching the Analyser, I stretched the coax to my car 40 feet away. I hooked it to
my cross-needles SWR meter which in turn is hooked to my Kenwood TS-430-8 (re-
member, the transmatch is *at* the antenna feed point, not at the transmitter!). Sweeping
band at low power, it appeared I've got at least 30 KHz bandwidth of operation before I'd
need to readjust the transmatch at the antenna.

That describes my main antenna used for the QRP SSB Fox Hunt on Tuesday, 28
Feb. Though T used this city-lot antenna for the Hunt, T couild have used my mobile
antenna—a loaded 18-t mast on my 1979 Ford LTD. I asked several stations to give me
a comparison reading between them as I switched back and forth. The mobile mast was
one or two S-units weaker...but copyable to all, even the Michigan QRO station that
called me.

160 M is worth a QRP effort. Night time skip appears to be excellent. Don’t hinder
yourself by thinking that you must litterally own a couple of acres to put up an antenna
for this band. Nothing could be farther from the truth. 73/Steve/AB4EL
ab4el@Cybernetics.NET in Raleigh, NC 35.81245N, 78.65849W

Advice to a Beginner
by Cameron Bailey, KT3A
POB 173
Mount Wolf, PA 17347
BAILEY%I8%211EIS@PAMDT.ANG.AEMIL

Glad io meet you. Iremember back in 79 when [ was 23 years old. I had no money
for ham gear. The license was free though. All I had to do was study (ARRL Handbook
76} and practice code (on borrowed tapes). I had my Extra in fess than 2 vears after 4
trips to the FCC in Baltimore. [ figured the money would be there later, Thea I would
buy a rig.
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There are a lot of good Kits out there. Get one that comes in pe board form less pots,
case, knobs, etc. You can save a bundle by scrounging around for those parts.

Do you have a balcony or metal 1ail? Clamp on a Hamstick. They sell for about 18
bucks and work. I use one on the 1oof (metal) of my mobile home. - We are not allowed
antennas there either. I find that challenging too.

My elmer loaned me 2 Gonset communicator I (2 meter AM). I converted it to FM
transenit and used slope detection for receive. I had to buy a $10 crystal. Made my first
contact on the local repeater with it!

I had a Heathkit HT for 2m. My first HT. It was a piece of trash. But, I eventually
got decent rigs for HF and VHE. Took about 10 years, My point is that [ now get more
satisfaction out of doing more with less. Whether that be in terms of power or money, it
does not matter. If I built it, then I enjoy it even more. My goal is not to have all the best
commercial equipment. It is to have built everything [ use. This is even going to include
VHF SSB gear. (QRP of course). HF is the best place to start. Build a DC or superhet
receiver or a crystal transmitter. Try going portable. Find a school yard with trees and
throw up a dipole. The point is to get some experience, it is the best teacher by faz.

One thing about the QRP hams....they are some of the best encouragers I've met.
We'll all cheer you on. 72 de Cameron, KT3A

-~

QRP ARCI Awards Summary
by Chuck Adams, KSFO

Internet: chuck@sgi.com
_"_\I ,000 Mile/Watt Summaries by Band

BAND TOTAL GREATEST VALUE . CALL
1.8 MHz 10 13,300 Mi/Watt GW4AEC
3.5 MHz 42 851,339 Mi/Watt AA2U
7.0 MHz 195 1,509,502 Mi/Watt AA4XX
10.1 MHz 15 20,727 Mi/Watt NW0OO
14.0 MHz 380 87,800,000 Mi/Watt CK1DKW
180 MHz 3 59,380 Mi/Watt K4TWI
21.0 MHz 443 19,250,000 Mi/Watt WB6UNH
240 MHz 4 2,445 MifWatt JL1IFXW
28.0 MHz 207 218,333,333 Mi/Watt K7IRK
50.0 MHz 36 134,200,000 Mi/Wait JO1XWH
144 MHz 13 £7,800,000 Mi/Watt OK1DKW
220 MHz 2
432 MHz 5
1296 MHz 6
10 GHz 2

-~
CW 1043
SSB 296
AM 47
FM 7
RITY 4
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other 15 (some unknown)

WAC 526 awards total
DXCC 124 awards total
WAS " 352 awards total
QRP-25 1041 awards
QRP-50 559 awards
QRP-100 342 awards
QRP-200 121 awards
QRP-300 52 awards
QRP-400 26 awards
QRP-500 18 awards
QRP-600 11 awards
QRP-700 8 awards
QRP-800 4 awards
QRP-9500 2 awards
QRP-1000 2 awards
QRP-1100 1 award

NOTE: N5DUQ gets the first 5-Band WAS SSB QRP ever. 72, Chuck Adams, KSFO,
ARCI Awards Manager

Atomic Bomb Anniversary Special Event Station
by Panl Harden, NASN

120 Garden Cir.

Socorro, NM 87801

pharden@aoc.nrac.edu

The local (Socorro, NM) ham club received official permission Tuesday from White
Sands Proving Grounds for us to operate a special eveat station from “ground zero” at the
Trinity Site on the 5O0th anniversary of the first atomic detonation. They imposed a fairly
narrow window on us for operating, namely 0500-noon local time on Sunday, July 16,
1995. Therefore, in addition to the QRO stuff, we will try to keep two QRP stations on
the air to makeup for this short window. Also, we will be operating the day before as
well, Saturday and later that Sunday afternoon, from somewhere.

We're trying to get permission to work out of one of the old barracks buildings used
during the test, now located on private land. Details of the Saturday and Sunday after-
noon/evening operation will be issued later. However, the Sunday operation is officialized,
and I'm including the official “politically correct” White Sands approved press release.
This is the version to appear in QST, etc. (We.are verbotten from using the word “celebra-
tion.”}

By the way, you'll notice whose call they voted on to use at last nights ham meeting.
And I wasn’t even there!

—Paul NASN

White Sands Press release:
Amateur Radio Operators Will Observe the Fiftieth Anniversary of First Atomic

Bomb Test
The 50th anniversary of the world’s first atomic bomb test will be marked by an

amateur radio special event station operating from near Ground Zero — Trinity Site — in

6 QRPp June 1995



the Central New Mexico desert.

The Socoro Amateur Radio Association (SARA) will operate NASN from 1100-
1700 UTC on Sunday, 16 July 1995, and will use the General phone and CW portions of
the 80, 40, 20, 15 and 10-meter bands, depending on propagation. On the CW bands, a
war-veteran straight key from the Pacific Theater of World War I will return to the air for
this event.

Just before dawn on 16 July 1945, the Manhattan Project successfully tested the first
atomic bomb at Trinity Site, about 36 miles sontheast of Socorro, New Mexico. Trinity
Site, now a part of the U.S. Army’s White Sands Missile Range, normally is opened to the
public only twice 2 year, in April and October. The Army is opening the site for visitors
on the momning of 16 July for the 50th anniversary, and has granted permission for SARA
to operate the special event station then,

The station will operate only during the six-hour period 1100-1700 UTC. Because of
missile Tange requirements, the transceivers at Trinity Site will be limited to 50 watts
output power. In addition, a QRP station will be operating on the QRP frequencies of
7.040, 14.060, 21.060 and 28.060 MHz, again depending on propagation.

For a QSL/Certificate, amateurs contacting the Trinity Site Special Event Station
should send QSL and business-sized, self-addressed, stamped envelope to the Socorro
Amateur Radio Association, Trinity Site Event, PO. Box 522, Socomro, NM 87801.

Trinity Site will be open to the public the moming of 16 July. The White Sands
Missile Range Stallion Gate will be open to visitors from 5 am. to 11 a.m., MDT. Stal-
lion Gate, east of San Antonio, NM, (on US 380) will be the only gate open to the public
for this event. On 15 July, the National Radio Astronomy Observatory will offer guided
tours of the Very Large Array radio telescope west of Socorro. For information about

™\ accommodations and other events in the area, contact the Socorro County Chamber of
Commerce, PO. Box 743, Secorro, NM, or call (505) 835-0424.

Replicating the Epiphyte: Reproduction with Compromise
by Grant Hannan, VE7TPTW

1725A Boundary Avenue

Nanaimo, BC Canada V95 4P3

The pleasures that make amateur radio such a fulfilling endeavor are not the same
for every amateur licensee. For one it may be the thrill of chasing a rare DX station. For
another it may be the coordination of a local traffic net. And yet, for someone else it may
be blasting out the strongest signal on any band. The satisfactions of ham radio are as
varied as the hobby itself. ' :

My earliest recollection of the thrill of radio was way back in the late fifties when
my soon to be brother-in-law brought a crystal detector in the package of a rocket to our
home. This Rocket Radio captured my attention as the sound of a distant AM broadcast
station filled the tiny earphone. How could something so small offer such pleasing re-
sufts?

Several years later T once again discovered the excitement of using less to accom-

“™plish more when my high school electronics class built one-tube transmitters and thereby
pounded out CW to an unsuspecting world. Does anyone recall the venerable 6L67

The summer of 1994 brought our family to beautiful British columbia from the
prairie land of Saskatchewan. Any previous exposure to QRP in VES land was, of course,
in the form of morse code. By late summer I had learned, though, that an active group of
West Coast hams enthusiastically pursued the design and construction of single sideband
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QRP transceivers. Subsequently, an invitation was made to attend a meeting of this
iltustrious bedy to be held right here in Nanaimo in September.

It was at this meeting that [ first was made aware of the Epiphyte and the other SSB
transceivers conceived and born in BC. It was also the first time that I was able o meet
those who now have become household names to me. VE7QK exhibited a completed
circuit board for the Epiphyte. The careful attention to layout and ease of construction
could net go uanoticed. Although 1 had not yet heard the Epiphyte, the decision was
made to try to replicate one of those Little radios.

As was suggested by Derry, VE7QK, the circuit board was ordered from FAR Cir-
cuiis of lllinois. By this time two more local hams had decided to build the Epiphyte.
Various delays resulted in the boards arriving in mid-November. Availability was not the
problem. Apparently the postal system may have caused the delay.

Once the boards were received, many of the components were purchased locally and
on the lower Mainland. A couple of evenings labor resulted in most of the parts being
soldered to the board. The article submitted by Derry which appeared in the September
1994 issue of QRPp “The Epiphyte, A Simple $8B Transceiver” pp. 29-37, was invalu-
able to the construction of the circnit board. By closely following the schematic and the
parts layout, all components fit neatly in their respective places. Enlarging a photocopy
of the top side of the board also helped to determine what went where. The traces on the
bottom side of the board are readily copied through the board material. This provided a
top of board view with all the traces clearly visible.

Most amateur radio enthusiasts could work wonders if only they had the time to
devote to their passion. However, distractions do occtr which divert one’s attention from
the task. For me, the Epiphyte project had to be put on hold for a time while I dealt with
the consequences of a break and enter at my home QTH near the end of November.
Among the items stolen was my Standard Twin Band handheld. The replacement umit
which arrived infanuary played a vital role in putting the Epiphyte on the air.

Along with the theft of many of our prized possessions came another period of time
where the Epiphyte had to be put aside to await another day. By now it was December
and the holiday season was upon us.

The last few remaining parts to obtain were the ceramic resonators, the Murata
filter, and the Toko coils. Working together with Rod, VE7ESA, the 4.19 MHz resonators
arrived from a supplier in the UK. A short time later the remainder of the needed compo-
nents arrived via parcel post. These were hastily soldered into place. The chassis and
case had been prepared ahead of time, making use of the time while waiting for parts to
aITive,

Tune up and alignment were accomplished in compliance with VETQK’s article.
The exception was that I used my Standard handheld’s capability to produce & single
frequency tone of 1209 hertz. Duplicating this tone by that produced from the crystal
calibrator of my Yaesu HF rig gave me a constant, QRM free audio tone which was
injected directly to the self-contained electret microphone. The end product was an easy
alignment of the the RF filters and output consistent with predicted results. The project
was complete, or almost.

The Epiphyte succeeded in surpassing all expectations. Reports while operating
barefoot were pleasing, if not flattering. I was able to check into the British Columbia
Public Service Net on 3729 kHz. with no comment made as to the little rig sounding
good or bad. As far as I am concerned this speaks volumes for this radio. But a litile
extra punch would be desirable and the decision to add a 5 watt amplifier was made.

The circuit board for the amplifier was locally produced by Harry, VE7BUY. Harry
is also constructing an Epiphyte. He should be on the air by the time this issue is pub-
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lished. [Note: He is, as I made contact with him on the VE7 SSB QRP net on March 27,

1995. KI6DS, Editor]. The circuit board and the components went together in one evening.

In my case I decided to run the amplifier outboard to allow for flexibility in future usage.

An external dynamic microphone was the final additon to this date, although a frequency

display is not too far off. On air reports with our friends of the NorCal group and with

many VE hams, both local and distant, have been better than complimentary. The Epi-
. phyte performs like a big rig; better, if one considers the invested cost per gso.

VE7QK'’s article states that one of the objectives in designing the Epiphyte was to
produce a transceiver that was easy to replicate. That objective has been met with cer-
tainty, Furthermore, Derry noted that a radic of this simplicity cannot be achieved with-
onut compromise. Obviously this is true, but building the Epiphyte does not mean one
needs o compromise performance. On the contrary, the Epiphyite offers ease of repro-
duction in a way that just may redefine compromise. If one follows recognized assembly
procedures, the “plant growing on anothes”, will yield “COMmunication PROMISE".
It all the paris were on hand when the project began, this transceiver could have been on
the air in less than one week, start to finish, Even though this Epiphyte took more time,
the degree of satisfaction has rot been diminished.

I would be remiss if I did not extend my thanks to Derry, VETQK, for his efforts
surmmounding the Epiphyte. Also to the members of the QRP Club of BC for their many
reports on signal quality and strength. And those of the NorCal group who are more than
willing to encourage ail others who wish to experience the pleasure, the thrill, and the
excitement of QRP: DOING MORE WITH LESS TO REPRODUCE THE PROM-
ISE!

72, Grant, VETPTW
o~ .
Requiem for a Fox Hunt
by Glen E. Stockton, KSUP
4736 Baylor Dr.

Bartlesville, OK
Internet: ges@ppco.com

Just a note on the late, great first-ever qrp hf cw fox hunt. I’ve been asked what kind
of antenna, efc., I used while pursuing Mr. Fox. The answer is ... nothing spectacular. All
contacts were made with an HW-8 (1 walt on my homebrew meter) for a transmitter and
most were made with a Yaesu FRG-100 for a receiver. Antenna is a dipole up about 25 ft
sitzated north-south. That’s it - but in the works are a transmatch/G3RV and a dsp filter
(and, oh yeah, a xcvr from Small Wonder). I guess that I'm already thinking about the
next foxhunt!!! :

I don’t know how to properly thank Chuck , K5FO, for the concept, prizes, etc., nor
the foxes far their sometimes heroic efforts at digging weak ones out of the noise, so I'll
just leave it at that, Thank you.

The foxhunt was interesting, entertaining, rewarding, educational, and at times frus-
trating, and at other times, very frustrating - but it was alway fun. However, unlike some
ﬂother contests, the foxhunt wasn't without a purpose - it got some of us to dust off our

*keys and do a little qrp operating. [ think it fulfilled its purpose very well.
73s, Glen K5UP
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Maryland Radio Center QRP Show and Tell
by Mike Czuhajewski, WASMCQ
7945 Citadel Drive
Severn, MD 21144
Tnternet: waBmeq@hambbs. wh3ffv.ampr.org
Another good QRP Show and Tell at Maryland Radio Center in Laurel, MD! We had
our usual 2 dozen-plus people, lots of familiar faces and calls, some new ones seen in

person for the first time, some merely-curious non-QRPers, etc.

K3TKS, Danny  KD3S, Jim N3GZT, Mark WAZ2UNN, Clark
N3LRX, Randy KC3MX, Harry  N3MIT, Pat NF31, Scott
W6TOY, Bruce  WASJAY, Hal N3CDR, Herb KD3I0O, Bob
KZ2EB, Bob K044, John N3AFN, Walt KT3A, Cameron

N3JBU, Ken WA4DWD, Bob  WASMCQ, Mike WA4KAC, Walt
KA3ZOW, Dick APAK, Brian WO3B, Bob WR3V, Bilt
WANER, Bill K30AH, Allen

K3TKS brought along his QRP Plus to show off and ran coax to the MRC antenna
patch panel so we could check it out properly. Neat rig] WANFR also brought one along;
he’s a salesman for the QRP Plus, showing it off at hamfests and taking orders for Index
Labs. K3TKS also brought along his usual collection of Kent keys and paddles.

WASJAY showed off his tiny 40M CW XCVR-in-a-pill-bottle, one of the DB-25
series of rigs, and I had both WG3R 's 40M CW XCVR-in-a-pill-bottle as well as my own
transmitter; this is the first time in several years that there have besn more than two DB-
25 rigs in the same room at once. I also showed off the package to be used for Phase 1T of

S

N

the DB-25 challenge (see the March 95 issue of QRPp); no one has done any soldering ~

yet, but at least I have an SMA jack mounted on the fuse box, earning me the honor of
First Blood.

WASJAY also showed off his 3 X 3 X 3/4 20M SSB XCVR, built circa 1990. KT3A
brought a NorCal Sierra, the first one I've seen in the flesh, and it was impressive!
KA3ZOW, of $&S Engineering, had his new TAC-1 knob-tuned synthesized rig, and says
he expects to ship very soon—the cabinets should be in this week and that’s all he’s
weiting on. There were also various NorCal 40/404As, NE3040/4040s, etc. Not as many
QRP rigs as we usually have, but still a good variety and lots of good QRP stories being
slung around right and left.

We’ll probably do one of these again in a few months; stay tuned for the announce-
ment! 73 and Queue Our Pea DE WASMCQ

A Unique Way to Install the MRF237 in the NC40A
by Stephen Shearer, WB3LGC :
10 Brackin Ave.
Wilmington, DE 19805
Intemet: shearen@eplram.dnet.dupont.com

I kmew there was a reason I havn't rushed to get my NCA0A up and rupning with
modifications from the past QRPp jonrnals (I do need to find space in the shack to work,
first).

I 'am planning to add a MRF237 to my rig (as I build it) and want to pass on my
comments/thoughts for doing the modification, as I have not heard of anyone else doing
it the way I plan (I never did like to follow the crowd). Since the MRF237 has a reversed
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C/E lead compared to the 2N3553, longer leads and insulation/shrink tubing is needed to
mount on “rormal” side of the circuit board (or emitter path through a grounded heatsink
and questionable indnctance).

My plan is to use the 0.375" space under the circuit board for mounting a heatsink
{customized) to the bottom case for good heat transfer of all the POWER. The MRF237
is 0.180" high and with 0.030 to 0.060 space between the transistor and the board (I plan

» on a teflon(tm) spacer, as 1 think I can find a few scraps here at work) — leaving ~0.125"
free space. The heat sink is going to be a 0.5" round brass with a 5/16” hole in the middle.
One end I will drill/tap two (4-40) mounting holes. The other end, I will turn down to ~7/
16" and saw slots for the fingers to grab the transistor. Mount the heatsink to the lower
case (careful measurments required - use the standoff hole as a reference), install the
transistor in the heajsink with leads in alignment to the holes in the circuit board.
NOTE TO BEST PART: the C/E leads are now going into the correct hole, WITHOUT
crossing and without a grounded heatsink/emitter lead path. A standard heatsink, like the
one supplied, may work just fine — with limited air flow, I want the case to be part of the
heatsink. 72/73, Steve WB3LGC

NorCal 40A Measurements

by Robert Neece, N4JEO

110 Sleepy Hollow Lane

Yorktown, VA 23692

Internet: Robert_Neece{@gmgate. larc.nasa.gov

My 40a was completed about 10 days ago, and a birth announcement was sent to

qrp-L. In that note, I mentioned that the output was trash for low power settings. Last
- week I had a few minutes to look at the tig on the spectrum analyzer. It was stable and

clean into 50 chms, and there was no indication of instability that I could recognize. The

instability occurs when the rig is terminated by my antenna/tuner. Output is fine from

maximum power down to 1 W and then it is garbage down to 0.25 W. The results of my

lab measurements follow.

NorCal 40a Spectrum Analyzer Test Results from 3/2/93
First test: look at output for recommended supply voltage with power set at maximum

Ircv=0.02 A Voo =13.0¥ Ix=031A Freq. = 7.042 MHz

F P P Delta
(MHz) {(dBm) (W) (dB)
7.042 345 2.82 0.0

14.084 -32 4.79E-04 3717
21.126 -30.0 1.00E-06 64.5
2.790 -13.5 4 47E-05 48.0
oy
Notes:

The rig was cold for this test. After converting dBm to Watts, the power looks suspi-
ciously high - a goof? The last entry in this table was the first sideband of what locked
like & DSB-suppressed carrier spectrum. Probably a mixer product. (Only the highest
peak was measured.)
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Second Test: a look at harmonic energy as power is reduced

Selting F 2F Delta
(%} P (dBm) P {dBm) {dB)
100 324 -14 33.8
90 33.7 225 35.2
80 322 -85 40.7
60 27.8 95 37.3
40 -3.0 -35.0 320
20 -29.0 noise noise
0 -32.0 nose ngise

Note:The “setting” is for the power control Potentiometer.

Third Test: a look at harmenic energy as frequency is varied.
Power output was set for the cleanest output near maximum power out, Power = 2.2 W

Freq. Setting F 2F Deita
(%) {(~MHz) P (dBm) P (dBm) (dB)
0 7.02 33.5 -39 374
30 .03 33.7 3.9 37.6
50 7.04 335 -3.7 372
70 704 335 35 370

100 7.04 335 3.8 373

Fourth Test: look at effects of changing Vee a bit

Vee F F 2F Delta
(Vde) (MHz) P (dBm) P (dBm) (dB)
12.0 7.04 331 -39 37.0
13.0 7.04 335 3.7 37.2
13.8 7.04 341 -3.5 37.6
Note:

Output was set below the maximum at a point where the harmonic was down.

Observations:

The recommended. setiing for the power pot (90%) is good, since power actually peaks
near-this setting and is cleaner than for 100%. I noted that the ouput was cleaner just
below the peak power output setting. 72, Robert Neece, N4JEOQ

NW80/20 Review
by Preston Douglas, WI2V
216 Harbor View N.
Lawrence, NY 11559
PDouglasl 2@aol.com

MFR: Dan’s Small Parts and Kits

ADR: 1935 So. 3rd West No. 1, Missoula, MT. 59801
TEL: 406-543-2872

12 QRFPp June 1995

()



DESIGNER: Roy Gregson W6EMT 13848 SE 10th St., Bellevue, Wa 98005
MODEL: NW80/20 (Northwest 40m tested)
SIZE: 3" x 5 1/4" x 5 7/8" Radio Shack #270-253A (included, but not drilled/punched/or
labelled)
WEIGHT: Heavy, guessed at 31bs, partly due to heavy gauge steel of cabinet top making
package very sturdy.
PC BOARD: Single sided, Silk Screened, perfect fit in above cabinet
MANUAL: 22 Pages, quite excellent with few emors. Construction is step-by-step with
modular circuit assembly of subcircuits, tested in stages, giving the builder a great sense
of confidence in the probability of success at completion.
POWER: 12-13.6VDC
RX Current: 46 ma @ 13.6; 43ma @12v
TX Current: 1.1A @ 13.6 for Sw; 950 ma @12v for 3.5w (will put out Sw at 12v, but
would then exceed 5w at 13.6)
MODE: CW
KIT: Yes. Complete—builder will likety want to throw out RCA chassis mount jacks in
favor of 1/4" and 1/8" jacks and the crummy DPDT slide switch for AF filter will rou-
tinely be junked for a toggle by most builders. That switch is unworthy of the test of the
kit.
BANDS: Monobanders available on any single band: 80, 40, 30, 20.
VFO: 2.8-3mHz. Reduction cap with nice brass dial collar with clear plastic/red line
pointer. Builder makes dial lines/markings on face of cabinet. (Try white contact paper
with rub off lines and numbers, covered with clear contact paper—neat, goad looking
and no spraying.)
- DRIFT: Not measured, and none noticed.
RX: Superhet, discrete VFO->602->xtal fil->1350->602->386->AF filter
TX: Sw++ (will go to 7-8w at least, if you want it} board mounted pot for 0-5+watis with
builder supplied panel mounted power control pot option.
FILTERS: 4 pole xtal and switched AF
SELECTIVITY: not measured, Estimate 1000 Hz. or 400 Hz, w/ AF fil on.
RIT: Yes
GAIN: AF only
AGC: No
PREAMP: No
ATTENUATOR: No
SPEAKER: Drives a 5" easily and LOUD (Builder supplies the speaker).
METER: Yes, but...this is a relative power meter only, no sig meter (no AGC, so no sig
voltage availble) and hardly worth the effort to cut the cabinet to fit the meter. Meter
wasused for construction testing, and was useful there.
Notes: I am the kind of consumer sellers must dread. First, [ have no hesitation corre-
sponding, writing, and complaining, and I generally make a pain in the ass of myself with
kit makers, My NW 40 worked off the bat, but I didn't hke the very loud thump on
changeover to receive. I worked with Roy, W6EMT, the designer who couldn’t have
‘been nicer or more concemned, and he eventually created a gimmick cap to cure my
unusual problem. (Created by my ignoring cabinet templates and putting controls in
such positions that inductive loops were created.) I paid Dan’s the $3.00 he asked for a
look-see copy of the manual (refundable against an order), and the manual sold me. One
part I liked was that the manual includes Roy's address for kit problems. (Cost: $25 ppd
which seems very fair to me.) Bvery kit builders nightmare is a dead radio at the end of
30 hours of work with no one to help rescussitate the lump. That is always my fear with
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Radiokits, even though I really like their tiny size and overall performance. This kit will
outperform everything in its price range, and I include even the venerable and excellent
OHR kits in this price class (it suffers due to excess size, receive andio and 2 watt output)

Price of this kit is $99.95 + 3.75 postage. Don’t go for the stripped $70 version as it
does not include the very good AF filier, nor the meter, case, knobs, dial collar etc, all of
which are good, and worth 30 bucks.

Dan's doesn't take phone orders because they don't accept plastic money. You have
to send him a MO or check (They may wait to clear the latter so MO is fastest) 72,
Preston W2V

Fabricating Printed Circuit Boards
By Daniel Wee, 9VIZV
7 Mount Sophia Road
Singapore, 0922, Singapore
daniel@pandora.lugs.po.my

Since the beginning of my electronics construction hobby, I've just about built cir-
cuits in every possible way I could think of. I still remember my early days when 1
actually had germanium transistors screwed down on a block of woeod. That was before 1
acquired my first soldering iron. I then progressed to the well- known “ugly” construc-
tion technique where component leads were simply soldered together. Other methods I
remember include, breadboards, matrix boards which were quite popular at one time,
wire-wrapping, board-excavation and printed circuit boards. Of all these, | have found
the printed circuit board method to be one of the most satisfying and aesthetically pleas-
ing, so far. This does not mean that it was an easy method, in fact, I had avoided circuits
requiring printed circuit boards until I had tried everything else, and there was a good
reason for this. There are also limits to what you can produce yourself, for example, you
will not have the facility to fabricate through-plated boards or multi-layer boards. For
these, if you ever need them, its best to go to the PCB manufacturer to have them made
for you.

Like many, I had supposed, rightly, that the fabrication of printed circuit boards was
a tedious process, requiring a lot of basic 1ools and equipment which I did not possess. As
such, the whole process of fabricating a printed circuit board had remained preity much a
mystery to me until I entered the field of radic electronics. I discovered then that the
parasitic capacitance and electrical properties of other construction methods were simply
unsatisfactory for circuits operating in the RF regions. Thus began my quest for the printed
circuit board. The purpose of this article is to briefly outline the varicus methods and
steps of producing a usable printed circuit board,

" Basic Theory .

The whole idea of making a printed circuit board is really a chemical process of
removing copper from the circuit board at the right places, in order to leave behind tracks
suitable for carrying current as required by the circuit in question. Boards can be bought
which come with copper clading one or both surfaces, used for making single or double
sided PCBs respectively. A visual survey of the board reveals an uninteresting copper
surface with no holes or tracks. The constructor must find some way of removing the
copper in order to obtain a circuit pattern which can be used. One way to do this is by
“excavating” the board with a sharp cutting tool to remove the copper, This proves to be
an extremely tedious method and can only be used for the simplest circuit patterns. It is
sometimes useful for making quick and dirty modifications to an existing pattern.

14 : QRPp June 1995

()

()



The standard way of creating a pattern, however, is by means of a method known as
“etching”. Etching is a chemical process whereby the unwanted copper is removed by a
process of reduction, a chemical reaction, which “corrodes™ away the copper. This is
often achieved by immersing the copper clad board into a solution of Ferric Chloride or
Sodium Persulphate (I think). Upon contact, & reaction occurs which reduces the copper
on the PCB to copper chloride which comes off the board. Ferric Chloride has now be-

. -~ come a controlled substance in some places because of its toxic and environmentally

"unfriendly nature and this makes it difficult to obtain from the usual sources. Sodium
Persulphate is the substitute for Ferric Chloride but has not arrived at the shops here yet.
Bither of the etchants can be obtained in liquid or in crystallized form. Nowadays, they
are rarely found in liquid form because of the high rate of oxidation which renders the
chemical useless. More often than not, they come in the form of dehydrated crystals
which are mixed with water to produce the etching solution. This selution is then used to
etch the boards.

If you have been asking yourself how the chemical can be prevented from removing
all of the copper, then you have asked an appropriate question. There are a number of
methods by which this can be done. The whole principle lies in preventing the etching
solution from coming into contact with the copper you wish preserved on the board, This
can be by means of & water-proof tape on the board, rab-on transfers, marker ink, etch-
resist ink, toner ink, plotter ink or photo-resist. In short, any methad that can protect the
board from the chemical solution is usable. Some methods are easier than others, of
course, and the method to use depends on a number of factors, such as complexity of the
pattern you want to produce, the density of the tracks, the boards available ete.

Once you have, for example, drawn a pattern onto the clean copper clad board with

o, etch-resist ink, you may immerse the board into a properly prepared etching solution for
the etching process. This can take from 5 to 30 minutes or more, depending on the con-
centration of the etching solution. After that, the board is removed from the solution,
revealing a board where the unmarked portions of the board has no copper on it, the board
malerial bepeath being now visible, and the marked parts of the board still having the ink
in it. Once the ink is removed either by sanding or by the use of solvents, the copper will
become visible, The one last remaining step is to drill the holes for component leads in
the right places and the board is ready for use.

That is generally what happens in the process of fabricating a PCB. Time does not
permit me to cover all the methods that you can use so I will highlight some of the major
steps in the fellowing text.

The Copper Clad Board

Boards suitable for etching can easily be obtained from parts suppliers and come in
a number of varieties. Typically, there are two major types of board materials that are
used for the base board, fibre-glass (glass-epoxy) and phenolic paper. Fibre-glass boards
tend to be wugher, look better and probably has slightly lower surface capacitance prop-
erties, as well as being the more expensive of the two. Phenolic paper, on the other hand,
is easier to cut and drilt though it tends to crack or fragment as it is more brittle, and

heaper. Both types can be used for homebrew construction projects as the mentioned RF
properties are quite insignificant until VHF frequencies and above.

You will find single-sided copper clad boards as well as double sided ones and you
choose the type of board appropriate for the circuit board you wish to fabricate. Double
sided boards are normalty used for RF related circuits because it offers a stable one-point
ground-plane which helps stability and prevents inwanted oscillations or ground loops.
However, producing double-sided PCBs requires high precision tools and I will only
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briefly mention some of the methods for producing simple ground-plane double sided
boards later. This should be sufficient for a start.

You will also come across boards which are “pre-sensitized” or “photo-sensitized”
which are used to produce photo-tesist pattems. These boards are typically much more
expensive than the plain boards becawvse of the photo-resist film that has been pre-depos-
ited over the surface. Such boards often come in light-proof wrapping with an additional
layer of opaque plastic on the board surface which will not be removed until ready for
exposure. I will detail this technique below. N

Before you get started with the boards however, you will need to cut the board down
to the size you need. Normally boards are sold in several sizes so you may pick either a
large sized board and cut it up as vou need, or select a size that is closely matched with
your required size to minimize the catting, The boards can be difficult or easy to cut,
depending on the material of the board and its thickness. Average boards are about 2 mm
thick and are quite tough and difficult to cut. Some boards come in 1 mm thickness and
can be cut using a heavy-duty cutter. This type of board is usually quite flexible and thus
the bending will not damage it. The thicker types on the other hand, will tolerate little
bending before fracturing or fragmenting. Cutting can be achieved using a hobby saw
with a fine-serrated blade. Thick saw blades are not suitable for this. Sawing should be
done slowly and gradually in order not to damage the board, Saw perpendicularly to the
board, which should be clamped down to the work-bench firmly using a C-clamp or a
similar device. Alternatively, you can use a heavy-duty Exacto knife to engrave the bor-
der lines of the appropriate size. When using this method, it is not necessary to com-
pletely cut through the board. Once about 3/4 of the thickness has been cut, you can
usually snap the board along the engraved lines. It is important to engrave BOTH sides of
the board, otherwise you will not get a clean break. This method is very tedious, time —
consuming and tends to destroy your blade, especially when cutting fibre-glass boards. IL
can be used when a hobby saw is not available. Try not to scratch or damage the copper
surface when doing this. After the board has been cut down to size, use a medium sized
file to smooth out the edges for a nice finish.

The Etching Process

The next most important component you require is the etching solution. As of now,
very few shops will sell Ferric Chloride crystals to unlicensed buyers and Sodium
Persulphate is not publicly available. There is a good reason for this but it means a lot of
inconvenience for the home constructor.

Ferric Chloride is most commonly available as dehydrated crystals and sold in plas-
tic containers. It is very important t keep these crystals in a dehumidified enviromnent
as it tends to combine with moisture in the atmosphere and turmn into a really messy and
staining liquid. Be forewamed that this substance stains permanently on clothes and even
some plastics or ceramics, is highly comosive, carcinogenic and toxic. As such it should
be kept out of reach from children and water. For the same reasons, it should not be
discarded into the public drainage system.

Sodium Persulphate is a white crystal and though it ts environmentally more friendly _
that Ferric Chloride is, similar precautions should be taken and care exercised when'
dealing with concentrated chenticals of any type. This substance is considerably safer ™
however. For one, it is endothermic when dissolved in water and the resultant sofution is
a clear and non-staining solution. It is also slower acting than Ferric Chloride and prob-
ably needs more agitation and perhaps a little warming up. A good way to speed ap the
reaction may be to dissolve the Sodium Persulphate crystals in boiling water. Take all
necessary precautions to avoid scalding.
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The way to prepare the solution is to mix the crystals into some water, usually 1 part
crystals to § parts water. This is just a guide and once you understand the process you can
easily produce higher concentrations to etch boards more quickly. You should also be
aware that the process of hydrating these crystals is a highly exothermic one so do not be
surprised if the water starts to boil. As such, one should NEVER throw any substantial
amount of crystals into the water. Similarly, one should NEVER add water to crystals,

. = always crystals to water.

Normally, a plastic tray suitable for immersing the cirenit board is filled with about
2 cm of water. The crystals are then added to the water BEFORE putting in the board,
using a plastic spatula or any other suitable instument. The instrument MUST be dry
before applying to the crystals. Never leave the crystals exposed to atmospheric air for
long. As soon as you have taken out enough crystals, wipe dry the rim of the crystal
container and re- seal it In its air-tight container and store in a dry place out of reach of
children. Do not get the crystals or solution on to your skin or eyes, and if you do, rinse
under cold running water to remove it. See a doctor immediately in the event of inges-
ton. As you add the crystals to the water, the water will change color, to dark brown if
using Ferric Chloride, and you should notice some heat being produced. Do not be too
wormed by the heat as it is useful for the etching process. Do not inhale any fumes
produced during the entire process, these are poisonous and though in very smalf amounts,
may cause asphyxiation (Chlorine}. All this should be done after you have readied the
board for etching. All instruments coming into contact with the solution should be non-
metallic. Stir the solution until all the crystals have dissolved to produce an evenly col-
ored solution. Now the solution is ready for use. Try to use it while it is hot so this step
should always be done after your board is ready. _

Put your resist-masked board into the solution slowly so as not to cause a splash.
Remember that the solution is very hot sometimes. Once the board is completely im-
mersed, regularly agitate the tray and pay attention io the exposed copper. After some
time, the exposed surface will appear dull, not necessarily evenly. Then after more agita-
tion you will see patches of circuit board becoming exposed. Do this until ALL the un-
wanted exposed copper surface has been removed and the board material is visible be-
neath it. This may not be easy initially as the etching solution may obscure your view of
the board. It is therefore good to have a deeper tray which allows ybu to tilt the tray to
expose the board. Normally, surfaces with less exposed copper tend to etch faster that
siefaces with more copper, and once you are more experienced, you may want to use a
stronger concentration for swrfaces which require a lot of etching. The copper comosion
normally starts from the edge of the board and works its way to the center. Be sure to
keep on agitating the board so that the resultant copper chloride (a powdery precipitate
black in color) will get swept off the surface. This will speed up the etching process.

While it is important to make sure every part of the board is sufficiently etched, DO
NOT keep the board in the solution longer than absolutely necessary. This is because
extended exposure will allow the etchtant to get under the resist and affect the fringe of
your tracks, resulting in ugly patterns. Experience will soon tell you how long to feave it
in for the concentration you use. Normally everything should be done in 25 minutes but
7% may be less, depending on the size of the board, exposed surface, and the concentration

of the solution. Proper timing is especially important when very thin running tracks are
involved.

If you are doing double sided boards, you should at some point, turn the board over.
In this case, unless you have special kolders, you should not over agitate the tray as the
copper chloride precipitate which sinks to the bottom of the tray is rather abrasive and
may scTatch off some of the resist on the bottom side. Other than that, the procedure
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remains the same.

Some of the shops sell special etching tanks which stand vertically and have a little
electric motor to automatically agitate the tray. This is not suitable for small scale pro-
ductions as the tank normally requires large amounts of etching solution to fifl up, and
cost quite a lot to buy. For me, the above method is more than sufficient.

Drilling of Holes

The drilling of holes is typically the last stage of the PCB fabrication process so this
may seem a little anachronistic. Nevertheless, this is the last common step of the varous
methods of PCB fabrication so I thought it'd be good to cover it now.

Clearly, you will need to drill the holes yourself if you intend io put components on
the board. In some surface-mounted designs, especially common with microwave and
UHF circuits, this may not be necessary. Unfertunately, you cannot use your trusty Black
& Decker power drill for this purpose because of the excessive speed of the drill and the
oversized drill bit. A hobby or hand-drill is suitable and cheap ones, both battery powered
and mains powered, can easily be found in Singapore for under $50. You will need to get
a few common small sized drill bits for PCB use. The most useful by far is the 0.8 mm
drill bit. The 1 mm and 2 mm drill bits also come in handy when drilling larger holes on
the PCB. Generally, drilling PCBs do not require a lot of effort because the PCB material
is relatively soft and easy to drill. Be sure to get spare bits because the bits tend to break
easily and are rather brittle due to their small cross-sectional area.

You should position the drill bit perpendicularly to the PCB for drilling any holes,
and always maintain a steady and firm grip of the drill. If necessary, you may want to use
a sharp instrument to slightly indent the spot you want to drill, as a guide as sometimes
the drill bit tends to spin away from the point and scar the rest of the copper surface.
Usually though, properly made boards should have these guides etched in. Do not apply
undve force as this might cause the bit to bresk or the board to crack. Apply a steady force
on the drill until you feel the penetration of the PCB. It is also advisable to have a piece
of unwanted even wood surface beneath the board so that you won't destroy your work-
bench or your drill bit. Soft-wood is best but other soft material will also do, eg. ofd hard
cover books.

Normally the drilling process produces a substantial amount of debris which will
obscure your drilling template. Thus you will want to drill holes systematically so as not
to miss any holes inadvertently, and to drill a section at a time, clearing away the debris
as they accumulate. Do not have the fan blowing while youn are doing this or your XYL
will be all over you for messing up the place! Once you have drilled all the holes, inspect
the board for undritied or partially-drilled heles. Also, be on the lockout for tracks that
may have come off as a result of the drilling. This may sometimes be the case when
drilling large holes on a small pad. Remove burs from the holes and then your board is
ready.

Masking the PCB

As was mentioned in the basic theory section, there must be a way of controlling
which parts get etched and which parts of the board don't. ] also briefly mentioned a
nuember of methods. Here I will highlight two of the methods most relevant to us
homebrewers. Direct penning onto the board using efch resist pens and photo-resist.

Using Etch-Resist Pens
You can actually draw the desired tracks or patterns onto the copper clad board with
etch resist ink. Get a normatl copper clad board that has been cut down to size, washed
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and dried completely. Do not soak the board in the water for too long or the water may
damage the board. Be certain to make sure that there is not grease on the board or oxi-
dized surface. If necessary clean the board with some mild abrasive to obtain a shiny
surface. Avoid touching this surface with you fingers or dirtying it. This will ensure a
more even etching later on. There is no need to buy special etch-resist pens for this
purpose though you could do so. For simple purposes, permanent markers or Indian ink
seems sufficient for the job, There are advantages and disadvantages of using such a
method. On the plus side, this is a very convenient method for producing one-off, not too
intricate or complex pattemns, and can be done rather quickly. However, you cannot ob-
tain high resclutions tracks or any degree of evenness with this method, The results tend
to look amateurish. Just as a reminder, the tip of the etch-resist pen tends to dry up quite
quickly so the pen shouid be re-capped tightly when not in use. Have a pice of paper near
by to get the ink flow even before trying to mark the PCB with the pen.

Sometimes you can buy rub-on transfers for tracks or pads which you can incorpo-
rate as part of your pattern to make it look neater. On the whole, however, this method is
reserved mostly for experimentation or very simple circuils with broadly spaced tracks.
Altematively, you can also use special tracking adhesives to paste out your tracks. Either
way, the end result is rather coarse and difficult to reproduce. '

Recently, there are available in the United States, special transparencies which you
can laser print or photostat your track onto, and then iron-off the pattern from the trans-
parency onto the board. Below is an excerpt which says something of this method:-

From; gary®okedzv.UUCP@mathcs.emory.edu (Gary Coffman)

There is a special transparency film called Tec 200 marketed for this purpose, but
I've found that Avery overhead transparency film works just as well, and is available at
most larger computer or office supply stores. You just print your board layout to the
transparency with your CAD package leser driver, remember you want a mitror image,
and then iron it onto the coppet. The copper needs to be clean, just as it would be for any
resist application. You need a fairly hot clothes iron to fuse the toner to the copper. I use
a regular home iron set for “cotton” and use an old Tee shirt between the iron and the
film. After it cools, you can peel the transparency film off the circuit board and the toner
will remain behind 23 the resist patten. There may be a few pinholes or gaps where the
toner didn't transfer well. You can patch them up by hand with an ordinary resist pen.

Note you can also use Avery film in ordinary copiers to generate a transfer from
magazine artwork or hand drawn paper layouts. Of course when laser printing the film,
you need to adjust your CAD driver so that the laser printer gives a properly dimensioned
copy, and when using a copier, cne with infinitely adjustable “zoom” feature is handy for
the same purpose. If the artwork is “normal”, you can first make a copy to a transparency,
flip it over, and use that as your master for making the transfer transparency.

Works good, costs little,

Another method I have come across of directly masking the PCB is through the use
of flatbed plotters. Apparently, the ink used in these plotters are etch-resistant and if you
can design the board using CAD software, you should be able to plot the mask directly
onto the board using the plotter. I have not tried this myself but a friend of mine has and

* reports good success.

Photo Resist Masking

This is probably the best way I know for making nice looking PCBs. Unfortunately,
the technology behind it is rather obscure for many people entering the hobby and re-
mains a mystery for others. Thus I will try to demystify the process here, with some luck.
Contrary to the belief of many, the photo-resist method dogz NOT produce tracks on the
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PCB, it only produces a mask or pattern of etch-resist material, after which the board still
needs 1o be etched like in all the other methods.

In this method, you need to get your pattern or mask onto a piece of clear yanspar-
ency. This is usually done by laser printing direct on to the transparency, or photostating
on ¢ it. This means that anything that can be photostated, eg. patterns from magazines or
from the ARRL handbook, or even texts and pictures, can be etched, This adds a number
of advantages. For one, it is much easier to draw patterns on nommal paper than on the
copper surface. There i3 no need to use special etch resist ink for this purpose. You can
also draw lines wish higher density and definition as well as accuracy than you can using
the direct method. You can use PCB layout software to print out computer generated
patterns as well as including printed texts as part of the pattern. The possibilities are
numerous. [t should be noted that all the patterns must be black and white, no grays, and
that the transparency must be clear, clean and celorless. Transparencies used for OHP
presentations are suitable for this purpose. As an additional hint, you should try to get the
transparency prepared such that the side with the toner is also the side that will be in
contact with the PCB during exposure. This yields slightly better defined lines as there is
then only one clear edge. It does not matter that the print is not completely opaque when
you look at it against the lLight, usnally normal photostat contrast iz sufficient. You may
want to cot the ransparency to the size of the PCB for easier handling. Do not scratch the
transparency as the toner may come off. If you notice missing tracks, you can still fix it
by drawing on the missing tracks using an opaque black marker pen. If you notice excess
iracks, slowly scrape off the toner/ink gently using a paper cutting blade. One advantage
is that once you have produced one mask, you can use the same mask to produce a
number of identica] boards. When producing the mask, you should try to get it 50 that the
emulsion side (the print side) is the side that contacts the PCB. This way when you
expose the board, there is a minimum of shadow and fringe effect at the edges of the
tracks and results in higher definition tracks.

The copper clad board must be specially prepared or sensttized by spraying a film of
photo-sensitive masking material on to it. This spray is normally available in a canister
and leaves a coat of clear green color (usually) when applied to the board. Spraying must
be even and a sufficiently thick film must be deposited and dried before commencing
exposure. All this should be done in low light/UV conditions as the spray is photo-sensi-
tive. Alternatively, and more conveniently, boards that have been presensitized can be
purchased quite easily from the shops. In any case, the spray is very expensive and not
easy to use. These pre- sensitized boards come in light-proof wrapping which you may
remove. The boards have a second protective plastic film over the surface so you need
not worry about accidentally exposing the boards. The rate of reaction is way slower than
that of the camera film so you need not be overly concemned of over exposure. Just be
sure that you are not doing this under intense fluorescent or sunlight. The second protec-
tive layer is an opaque adhesive plastic layer which is stuck to the board surface. This is
usually white in color. Do not peel off this layer until youn are ready to expose the board.
H you do accidentally peel it off pre-maturely, store the board in a dark place vntil you
are ready, In any case, these boards need to be stored in the dark and in a cool environ-
ment.

Once your transparency is ready and you have cut the board to size (without remov-
ing the protective layer), prepare yourself & clear piece of flat glass such as that found in
picture frames. Be sure that the glass surface is clear and clean, and that its size exceeds
the size of the PCB. This glass is used to hold the transparency to the PCB during expo-
sure. Put the PCB on a flat surface and align the transparency over it, making sure that
when you look at the transparency, you see the exact image of the track/pattern that you
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want, NOT the mirror image NOR the negative. Be sure your UV source is NOT active.
Once you are ready and have double-checked every detail, slowly peel off the protective
layer from the pre-sensitized PCB and replace it on the flat surface. Under the protective
coating you should see a hard and dry, green film over the copper. Place the transparency
correctly over the PCB and align it. Then, place the piece of glass over the transparency
to press it firmly to the PCB surface. Once again check your alignment and then expose

. === the board to the UV source.

The UV source can be a table top fluorescent lamp, or the sun, or special UV lamps. In
all cases the UV content is net the same, thus exposure time varies. In my case, [use a
table top lamp with an 11-watt fluorescent tube and place it about 2 to 3 inches above the
board for 6 minutes to give me a properly exposed board. Under the afternoon sun on a
clear day, it takes about 8 to 15 minutes to get sufficient exposure. Under UV lamps, the
period may be as short as 30 to 90 seconds depending on the intensity of your source.
Experimentation is the key o knowing how long to get the right exposure. Excessive
exposure will damage the board and under-exposure will be equally disastrous. Once you
have determined the comrect exposure time, however, it is the same every time when
using the same type of board, so be prepared to experiment a little with your first few
boards. NEVER move or adjust the board once you have started exposure. Once you get
good at it, you can even expose a number of boards simultaneously. Some types of board
will exhibit a slight color change on the exposed parts once they are done but do not count
of this method to determine when to end because the change is barely perceptible. Note
that if you are using a UV lamp, be careful not to look at the light direct as it may damage
the eyes because the iris of the eves do not respond too well to UV and may result in

e~ During the few minutes of exposure, get the developing solution ready. This solu-
" tion is normally sold in the same shops where yon purchased the PCB in the first place.
They sometimes come under the name of POSITIV 20 or something similar and consists
of an alkaline solution. Have this ready when you finish exposing. ¥ you observe the
board carefully, you may notice that the exposed portions are a little kghter green in color
than the masked portions. This allows you to actually see a faint trace of your masking
pattern on the exposed board. Rinse the exposed board in the developer solutien and if
propezly exposed, you will see the exposed parts of the green photo-sensitive film dis-
solve in the developer solution. Once the unwanted parts have been completed dissolved
and washed away, rinse the board under cold running water to remove any remaining
developer solution. You should now see a very clearly defined, green, image of your
original pattern on the PCB now. Dry the board carefully, making sure that you do not
accidentatly scratch off the resist/film. At this point you can still make comrections to the
pattern using etch-resist pens or by scraping off resist/film from excess sections. Once
everything has been confirmed, put the board aside and prepare for etching as outlined
abgve.

Making your own PCB layout masks

There are a number of ways you can use to produce your own photo-exposure masks
Nand layouts. Typically you want to draft out the layout on paper first before committing it
to the final mask. Be sure to take into consideration RP paths and good grounding. There
are a lot of considerations that need to be taken into account of in the design of a good
PCB layout. Cnice you have drafted out the layout you can use hand-drawn masks, or
combine hand-drawing with the use of Decal-Diry or rub-on transfers. These methods are
suitable only for low density/complexity designs. The easiest way however is by the use
of CAD software. There are some easy to use but fairly competent PCB CAD shareware
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available and if you intend to produce PCB designs of your own, you should be familiar
with such software. Describing how they work is outside the scope of this article bat
among the features of such software, are their flexibility, multiple printer support, mul-
tiple layer support, silk-screening support, automatic drill guides on pads, anto-routing,
easy editing, free/shareware, standard component templates and the list goes on and on.

Summary

In summary, let me outline the steps and tools involved in the direct PCB fabrication

method. First, the tools and materials:-

a)
b)
)
d)
e)
f)

g)
h)

a)
b)
c)
d)

€)
f)

g)
h)

a)

<)
d)
€)

g)
h)
i)
i)
k)

22

Femric Chloride or Sodium Persulphate crystals {or solution).

A plastic tray big enough to immerse the board fully.

The single or double sided copper clad board.

Etch resist pen andfor transfers.

A small medium speed diill with 0.8 mm bits.

Hobby saw or Exacto knife to cut the PCB down to size.

File to give the board a good finish,

Mild abrasive for removing the resist from the PCB afiter etching,

The steps involved are as follows:-

Prepare a draft of the desired layout.

Cut out the required size of the copper clad board.

File the edges of the cut down board for a smooth finish.

Transfer the layout to the copper clad board by drawing it on with the etch resist pen
or transfers.

Double check for errors. |

Prepare the etching sclution as by adding 1 part crystals to 4 or 5 parts water. Refer
to section on etching,

Immerse the masked board into the ray with the efching solution.

Agitate the tray slightly for about 15 to 25 minutes, paying attention to the extent of
the etch.

Remove board from tray when completely etched.

Rinse board wnder cold running water from the tap.

Dilute used etching solution with lots of water before disposal.

Use the mild abrasive to remove the etch-resist from the board.

Use the drill to drill the appropriate holes for the compenents.

Remove burrs from the holes, _

For the photo-resist method, the tools required are the following:-
Ferric Chloride or Sodium Persulphate crystals (or solution).
A plastic tray big enough to immerse the board fully.
Pre-sensitized copper-clad board.

Transparency suitable for photostating,

UV light source.

Developer solution.

A piece of clear glass to hold mask in place.

Marker pen or transfers.

A small medivm speed drifl with 0.8 mm bits.

Hobby saw or Exacto knife to cut the PCB down to size,
File to give the board a good finish.
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1) Mild abrasive for removing the resist from the PCB after etching.

The steps involved in the photo-resist method are as follows:-

a) Prepare the masking pattern on a piece of white paper.

b) Transfer paitern to the transparency by photostating.

¢) Cut the pre-sensitized board down to size.

d) File the edges to remove unevenness.

&) Place transparency on the board to check atignment.

Ty  Peel of protective layer from beoard.

gy Align the transparency on the board.

h} Place glass over the fransparency to hold it firmly in place.

i}  Place the UV source over the board and glass.

i) Activate the source and expose board for a suitable period. Read above.

k) Rinse the exposed board with the developer solution to dissolve unwanted resist.

1) Double check for errors.

m) Prepare the eiching solution by adding 1 part crystals to 4 or 5 parts water. Refer to
section on etching.

n) Immerse the masked board into the tray with the etching solution.

o) Agitate the tray slightly for about 15 to 25 minutes, paying attention to the extent of
the efch.

p} Remove board from tray when corpletely etched.

q) Rinse board under cold ronning water from the tap.

1} Dilute used etching solution with lots of water before disposal.

s) Use the mild abrasive to remove the etch-resist from the board.

t) Use the drill to drifl the appropriate holes for the components.

u) Remove burrs from the holes.

Conclusion

The real key to learning to make PCBs is to do it yourself. In this article I have tried
to provide a general idea of the process of fabricating your own PCBs and have purposely
included a number of cautionary and waming notes so that the reader will be aware of the
hazards involved. On the other hand I have been making my own PCBs for about 8 years
now and have not suffered any side-effects or harr. Hopefully, this article will open new
doors and possibilities for the homebrewer and that through homebrewing, one very sig-
nificant aspect of the eriginal spirit of Amateur Radio may be restored. If there should be
further inquiries, I will be more than glad to help out. 73, Daniel Wee

The Key 7 - Opening the Door to Milliwatting
by Steve Ortmayer, GARAW

[Editors Note: This article was originally published i the April 1995 issue of Practical
Wireless. It is a British amateur radio publication, and is an excellent addition to your
library. Rob Manion, G3XFD, is the publisher, and is quite active, both on the air and at
ham fests. He attends Dayton vearly, in fact, Practical Wireless sponsors an annual tour
to Dayton from England. Subscriptions fo Practical Wireless are $45 per year for 12
issues. If you would like to subscribe send a check or money order made out to Practical
Wireless for $45, US funds. The address is: PW Publishing Ltd., FREEPOST, Arrowsmith
Court, Station Approach, Broadstone, Dorset BHI8 8PW. I recommend the publication
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highly, it is one of my favorite! Thank you to Reb Manion for kindly granting permission
to republish this article. KI6DS]

Personally, I've never feit the need for more than a few watts oulput since I obtained
my cafl in 1983, But I had never tried less than about 1W. Would it be possible to make
contacts with 100 mW? 1 had read in Sprat, the journal of the G-QRP Club, that QSO's
have been made with very low power but they may have had some good high gain anten-
nas.

My antennas are very simple wires strung between the chimneys of my house. Dug-
ing one 3.5MHz QSO I mentioned to the other station that my antenna was a half wave
inverted V on the chimney, and he came back asking "Ts it a mill chimney?".

Apparently, he had thought I said a half wave vertical! 'Well, most of the mill chim-
neys have gone now in Halifax. "Good thing too!” say the generation who slaved in

them.

The Key — 7
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Figure I

The circuit, Figure 1, for the transmitter is a simple one transistor oscillator and it
comes from Doug DeMaw's W1FB's Design Notebook. I made two versions of the trans-
mitter, and one used my well known drawing pin method, on a wood base with a strip of
p.c. board matertal as a Morse key.

The version I'm describing this time is the other one I made, using a p.c. board.
With this method the board is extended to form the key as in my original PW Speedbrush
Morse key project.

If you would like to try the drawing pin version a wood base is prepared and the pins
pushed in, following the circwit layout. The pins are tinned with solder first, but take care
not to overheat them, an aligator clip can be used on the leads as a heat sink.
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When all the components are in place, check the wiring and apply 12V, not forget-
ting that a dummy load 50 ohm resistor should be across the output. The output can then
be measured with a diode probe.

Adjust C6 for maximum output which should be about 100mW. If the transmitter
does not work, check the crystal and if this is in order, try changing C4 to 120pE

You can make the p.c. board version in the usual way by copying the layout onto a
bit of copper laminate board. Glass fibve board (this is the material which the appropiate
PW PCR Service boards are made from) is best. This is because it has mor "springyness”
for uze as a Morse key.

. If you're making your own board, first etch and drill the board and solder in the
components. If you've got the ready-made p.c. board, drop the components into place,
using Fig. 2, the p.c. board layout and component overlay as a guide.

The p.c. board is then bolted onto a wooden base with a small plastic knob to form a
Morse key. The transmitter is then ready for testing.

I tried and tested a 2N4400 transistor which gave about 100mW and a 2N2222A
wheih gave aboat 50mW. The transmitter was connected to the receiver with a 100pF
capacitor (C8}.

The diodes, D1 and D2, clip’ the RF to the receiver. The capacitor C8 can be
adjusted to give full output of weak signals, but too much will make the receiver thump
during transmitting.

Personally, I think it's 2 big help to be able to listen to the signal, as it indicates all is
well with the transmitter. The 100pF capacitor at C8 worked well with my simple home-
made receiver.

How did the little iransmitter work on the air? Well, I'm pleased to say I've got some
QSL cards which are interesting. Working from my QTH in Yorkshire I had comments
like: "No problem copying your 100mW from Tony, GOKPB (Derbyshire). And another
saying "Very pleased to work your 100mW station” said GENA (Dorset) who was using a
Solar powezed 500mW!! The 50mW version brought 579 reports from GOFPV in Essex.
So, milliwaiting does work...have a go and enjoy yourself. 72, Steve

Clive Hardy, G45LU, built the PW Key-7 prototype, and provides some comments
and advice on the project: Of the build options for this transmitter I chose the p.c. board
version. To me, it seemed the more interesting. It certainly takes up less space than the
drawing pin type. Whilst the circuit is the same as the original, the layout is not exactly
the same as the published p.c. board pattern. This becanse when building the transmitter
I only had the rough draft p.c. board drawings to work from. Fortunately, at 7 MHz
component positioning doesn't matter too much, within reason.

I used the more readily available 2N2222A transistor and got the same S0mW that
Steve die with the device. By increasing the number of tums or T1 Secondary from 3 o
5 tumns I obtained just over 100mW output from the 2N2222A into 50 ohms. No deubt
with the appropriate number of turns for the link winding 100 mW could be obtained
from most small signal transistors.

Finally, in Steve's instructions he states the secondary of T1 should be wound near
the 12V end of the winding T1. I didn't think winding position was that critical with a
toroid, other than it should be evenly spaced. My link winding is reasonably close to the
12V end of the main winding, but when I was experimenting with the number of turns the
results were the same whercever the turns were.
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Parts List

Resistors:

Rl 22K

R2 8.2K

R3 150 Ohm
R4 10 Ohm
Capacitors:

Ci 27pF Disc

C2 2.2/25V Electrolytic
C3 0.1uF Disc

C4 100pF Disc

cs5 270pF Disc

C6 100pF Foil Trimmer
C7 0.1uF Disc

CB 100pF Disc

Semiconductors:
Q1 2N22224A
D1 1N4148
D2 1N4148

Inductors:
T1 Primary 24T #26 Enameled wire on T37-6 (yellow)
Secondary §T #26 Enameled wire on T1 primary.

Miscellaneous:

Crystal, 40 meter band, crystal holder, pc board, suitable wooden base, drawing pins
{thumb tacks) for drawing pin version, knob for Morse key, wiring, antenna sockets, 1/2
inch spacers, rubber feet, nuts and screws for hardware.

Another RFT Case Solved!
by JC Smith, KC6EIT

1249 Dewing Ln.

Walnut Creek, CA 94595

Working QRP with a simple homebuilt rig is truly one of the greatest pleasures in
ham radio, but you do have to work at it a little harder than with the big commercial rigs
with noise blankers, selectable filters, IF shift, etc. not to mention 15 to 18 dB more smoke
in the coax. Add severe local QRN to the mix and suddenly it isn't as muoch fun anymore.
That’s the problem that had been confronting me for over six months.

The noise was a loud hash, sort of & frying sound. The wider the bandwidth, the
worse 1t sounded (on AM it would hit 20 dB over $9) but even on CW the noise blanker on
my “big rig” conldn’t knock it out. It wasn’t there all the time, and wasn’t always continu-
s, but there was no discernible pattern fike you get with a thermal cutout on a malfurc-
tioning transformer. it seemed to be in the late aftemoon and evening that I heard it most
often. (Prime operating time for many of us.) I tried the obvious: pulled the breakers at
the service entrance and powered the rig via battery...no change, it wasn’t coming from my
QTH.
I got out the AM ransistor radio and started walking the neighborhood. Those little

QRPp June 1995 L 27



things are surprisingly directional, and the nulls of the little internal antenna are very
effective at pointing out any receivable signal source. It was everywhere: power poles,
service entrances, phone or cable drops, guy wires, everywhere. Icalled PG&E (owr local
utility) and they said they had someone who could help me, but first I had to fill out a
questionnaire and wait “a few days”. The questionnaire was simple and informative, and
might even help someone locate therr problem, but I had already tried everything they
suggested so I sent it in and waited. And waited... and waited. Finally I decided to take
matters into my own hands.

I started listening at regular intervals and keeping track of when it started and stopped.
Whenever | heard it | would tune the HF rig to AM on 10, 15 and 20 and swing the beam
while watching the 3 meter. This told me a few things: the noise was starting at around 4
PM weekdays, not so regular on weekends, and was continaing until 9 or 10 at night. Rain
didn’t seem to affect it, but wind did. Best of all, I was able to get a bearing on it, about
330 degrees from my location {again, the nulls were more effective than the peak in pin-
pointing the direction, but the peak answered the question of which of the two nulls was
the correct one). I also leamed that you can find out where your antenna is resonant by
tuning the band and noting which frequency the QRN peaks at. Guess I should have
known that, but it never occurred to me before.

Now i got out the littte AM radio again and started driving in my truck all over the
neighbortood to the NW of my QTH. I would hear the noise whenever I got near a pole,
but about five blocks from home I started to hear it much louder. I parked the truck and
started walking and soon found the offending pole. The racket from the radio was deafen-

ing. On the pole were a bunch of cable TV junctions and an amplifier. I thought I had -

found my problem. I even came back to check this pole when the QRN was silent. So was
the pole.

I called the cable company and politely told them they had a leak. They sentsomeone
out right away and we drove to the location. He had a scanner set up to scan all their
frequenctes, and he found a small leak on the next pole over, but said the noise we were
hearing on my radic was not from their equipment. That left the electric utility company.
I called them again only this time instead of saying I was having RFI problems, I told them
1 had located one of their insulators that was arcing (I lied, I admit it) and could they
connect me to an engineer in service. This worked, and the engineer asked how I knew
about this problem. I turned up the volume on the radio and held the phone near the
speaker. I also said I had located the pole with the problem. He said he would try to get
sorneone out here right away, and about two hours later a service technician showed up.

At first he didn’t believe me when [ said the problem was five blocks away. He
assumed it was one of the nearby poles on my street. He did, somewhat reluctantly, agree
to drive to the location. When we got there, the radio was screaming again and he became
a believer. H confirmed the problem in a simple manner I hadn’t thought of: he grabbed
the guy wire (this was an end pole) and gave it a vigorous shake. The steady QRN on the
radio became intermittent as he shook, and then went back to steady when he stopped.
Problem found. Not an arcing insulator, but a bad connection that would heat up under
foad {when people started getting home in the evening and turning on all their appliances)
and break down. When the load was reduced it would cool off and the problem would go
away. A few days and a bucket truck later the problem was solved. The utility company
was actually grateful, and thanked me for finding the problem for them, but nobody was
more grateful than I was to be 1id of that infernal noise.

So is this what is causing your QRN problem? Maybe, but probably not. There are
more likely sources such as dimmer switches, doorbell transformers, touch lights, etc, ete.
The main thing to learn from this is that you don't have to live with excessive QRN. If you
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live in an urban area you have to learn to live with more background noise than those
fortunate enough to live out in the country, but 20 over $97 NO WAY! Remember, the
FCC doesn't issve licenses for spark gap transmitters. We hams have a right to reasonably
quiet operating conditions on mest of our bands. Be persistent, be polite, read everything
you can find on RFI location & elimination, and never underestimate the lowly little AM
“transistor” radio with it's built in beam antenna. 73, JC Smith, KCGEIJ

OPERATING SKILLS: For the QRP Operator
by Byron Johnson, WASLCZ

27426 Winslow

Watten, MI 48092

Byron8LCZ@aol.com
QRP OPERATING SKILLS:

1. Listen to existing QSO’s, pick someone to call (station A}, put your vfo exactly on the
other guys freq (station B), now station A will hear you when station B signs off and you
can him, because you're exactly in his receiver bandpass. Most cw ops use narrow Filters
{500 Hz or less)

2. If you want to work DX, pick a low angle of radiation antenna, like a vertical mounted
in the clear or a dipole installed at the proper height {one half wavelength at your operat-
ing frequency for 40 meters, thats 20 meters or 66 ft) above ground, for the frequency you
intend to transmit on. If you want to work a local contest, and DX, isn’t coming in, pick a
high or medium angle antenna to improve your chances of making a lot of mostly locat
contacts,

3. Listen a lot, get to know how propagation works, pick the right frequencies for the
stations you want to contact. {Your chances of working Russia are much better on 14 or 21
MHz in the middle of the day than 3.5 or 7 MHz.

4. Monttor the DX packet cluster (on two meters) to see what frequencles are active with
bX.

5. The Rules don’t always work the way they shouid. Don’t be afraid to experiment if
conditions arent working the way you think they should. Sometimes solar flares or local
weather conditions can change reception to your area of the country. There are times when
calling CQ is the only way to check out conditions. When TV or two meter reception is
unusually goed or bad, check the HF ham bands to see how it effects the DX, Listen right
after a thunderstorn, after the lighting stops. I've heard Austrailia and Easter Island very
loud, they couldn’t hear me. sirange conditions. If everyone's listening and no one calls
CQ, not many QSO’s will occur.

6. Put up the best antenna you can afford, buy the best receiver voua can find, learn how to
use both. don’t rely on anteana tuners, they won’t improve your antenna. Get your code
speed up to the average speed most ops are using (15 to 20 wpm minimum), calling CQ
DX at 8 wpm will get very few replies.

7. 1f conditions are poor, don’t ragchew, send RST, name, QTH and tum it over. listening
to other ops with poor proceedures won’t help you. be brief, there are probably a hundred
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others that also want {0 work the DX,

8. Don’t practice your code on the air, don’t leam how to use a new key on the air, don’t
tune up for minutes on the air, be considerate of others and they might do the same. If you
tune up with a series of dits for minutes at a time, others will soon follow.

9. “Always" listen on a frequency before you tune or cafl CQ.

10. At field day, check out the cw ops, some of them are terrific operators, you could learn
a lot in one weekend.

11. If the band is opening, signals will get stronger, so0 answering a weak signal is fine. if
the band is closing, you should probably avoid weak signals unless its & needed state or
country.

12. QRP Contesting is a great way to improve your skills, code speed, fine mine antennas,
tigs, filters, keyers, logging methods. Leaming to use IF filters, andio filters, IF shift or
passband features on your fransceiver, finding ways to change bands and antennas quickly
without a tuning proceedure. So you can spend more time operating and less time fiddling
with knobs. Its also a lot of fun.

13. Match you sending speed with the other guys CW speed. [ keep my iambic keyer onmy
left side, so I can adjust the speed while I'm sending with my right hand. If he calls CQ at
15 wpm and you go back to him at 20 wpm, he probably won’t answer you.

14. I like to be on a band before it opens, so I hear the DX first, work him and then sit back
and listen to the pile up. Then I move up in frequency and catch a few more Q8O’s with
others after they’re worked the DX. I also hang around after the band dies, because it
never really dies completely at one time. Sometimes these techniques work well.

15. Don't always listen at the same time every night. Change your operating schedule to
include some late nite and early morning listening. The weekends are also a terrrific time
to be on the air. DX stations are in every time zone around the world. To work lots of DX,
you need to be flexible.

16. Get a copy of “The Complete DX'er” by Bob Locher WOKNI, its a great read and has
dozens of ideas to improve your chances of making lots of contacts and finding DX.

72, Byron Johnson WASLCZ

73 SPECIAL
Floyd E. Carter K6BSU
2029 Crist Drive
Los Altos, CA 94024
The 73 Special is a complete 40 Meter CW transceiver which comfortably fits into a

7" X 5" X 2" cabinet, including & 10-cell, 12 volt 600 mah NiCd battery pack. Addonly a
key and a wire antenna for Q8Os doring a Sunday picnic outing in the park or a backpack
trip.

The 73 Special got its name because it delivers 3 Waits cutput at 7 MHz. Unlike
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some of my previous home-brew projects, this one started with a list of essential design
criteria. The fact that the finished product actually met all my design criteria made it
really “Special”.

This transceiver packs a lot of QRP performance in a2 small and inexpensive home-
brew project. The final design reflects the following criteria, in approximate order of
importance:

. VFO controlled, with no perceptable drift after a short warmup.

. Sensitive and low noise receiver.

. At least 100 KHz bandspread on 40 Meter CW.

Receive RIT

Shaped transmitter keying and built-in sidetone.

. 3 to § Watts RF output

Modular construction for ease of trouble shooting and modification.

Before discussing the desired design criteria, let me list some features often found in

other QRP transceivers, which I did not want to include:
1. Q8K

2. Receiver RF gain control and AGC.

3. Xtal filter IF strip, air variable funing capacitors, diode mixers, and other expensive or

hard to find parts.

QSK is a feature of virtnally all of the 100 Watt iransceivers from the Orient. But not
many CW operators use it. I make a point never to break in on a station I’m working until
it is tumed over to me. The station has something to say to me, so I extend the courtesy of
listening instead of butting in. AGC action is annoying on CW. It is impossible to adjust
the AGC time constant to match the wide range of code speeds, so gaps between words or
pauses will allow the AGC to increase receiver gain, along with background noise. SoIlet

S0y the receiver run wide open all the time and use the AF gain control to provide a comfort-
" able audio level.

CIRCUIT DESCRIPTION

The 73 Special containg three subassemblies, which may be built and tested indi-
vidually, The subassemblies are: the Yackar VEO, the receiver, and the transmitter, Each
unit is connectorized for easy removal and modification without soldering wires.

VACKAR VFO: The crown jewel of the 73 special is the Vackar VFO. My experi-
ence has shown that this circuit is more stable than either the Colpitts or Clapp. I have
experimented with the Vackar VFO since 1978, and I have published two articles on this
circuit in QST and CQ magazines. I have built Vackar VFOs at 4 MHz that exhibit less
than 5 Hz long term drift. This one drifts a little more than that because of the temperature
effects of the VVC tuning diode, but I think it is still superior to any other circuit. The 73
Special VPO operates from 7000 to 7100 KHz and it feeds both the receiver and transmit-
ter without addittonal frequency conversion. A twe stage buffer amplikfier isolates the
Vackar oscillator from both receiver and transmitter, so the VFQ frequency is not affected
by receiver tuming, transmitter keying or antenna tuner effects. A pi output filter removes
harmonics and this filter atso performs signal splitting to supply the NE602 receive mixer
with 200 mv and the transenitter with full power.

o,  RECEIVER: Direct-conversion receivers always seem to get a bum rap. Even I was
skeptical until I recently owned a Heath HW-8 QRP rig. I was impressed by its superb
weak signal reception and by its sharply tuned bandpass audio filter. Finally, the absence
of expensive or hard to align Xtal IF filters made the D-C receiver seem very attractive.
The only shortcoming of a D-C receiver is its poor RF selectivity. So if the ham next door
fires up on QRO you are out of luck. (I do happen to live next to another ham, but he
doesn’t operate much),

NN R W
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There is only one tuned circuit in the receiver! Well, it is actaally double-tuned for a full
100 KHz coverage on 40 Meters. The popular NE602 double-balanced mixer IC is a good
choice as the RE stage/mizer. It is simple, provides about 14 dB conversion gain, and is
readily available for about $2. VFO injection should be about 200 mv R.M.S. at the signal
frequency of 7000 to 7100 KHz.

The NE6(2 has a differential output, so maximum gain iz realized by using both
outputs of the NE602 into 1/2 of a TLO82 dual op amp (Radio Shack). Simple R-C filter-
ing permits only audio recovery, while the op amp gives 40 dB of audio gain.

IC3 is an op amp used as a 3-stage low pass audio filter with peaking at 440 Hz.
Since the audio filter has nearly DC response, one can zero-beat an incoming signal (with
RIT off). Peaking at 440 Hz. in the filter allows signals to “pop” in and out of the andio

- passband so that signals close close together are easily separated.

The remainder of the audio gain is provided by the other half of op amp IC2, and the
LM386 audic power output IC easily drives a speaker with encugh volume to let me copy
from another room while I'm doing other things.

During Transmit, the entire receiver string is tumed off by removing DC power,
except that the audio power stage is always on. Then keyed 12V operates a Programmable
Unijunction Transistor (PUT) audio oscillator which is coupled to the audio power stage
to provide sidetone (also at 440 Hz), Many of the popular home-brew QRP rigs or “kit”
rigs de not have sidetone, so that operation with a simple straigt key is difficult without it.

RIT enables zero beat of an incoming signal, thus conserving bandwith on the often
crowded 40 Meter band. The RIT is configured so that maximum CCW rotation of the
RIT control tums it completely off. Rotating the RIT control CW raises the receive fre-
quency to about 1 KHz higher than the transmit frequency. The RIT is disabled on Trans-
mit, so the transmit frequency ihen becomes the same as the previous zero beat frequency.
No guessing about frequency offset here! It is antomatic.

TRANSMITTER: The transmitter vses an inexpensive YMOSFET IRF 510 or IRF
511 output transistor from Radio Shack. DC input power to the stage is adjusted to 4.2
Watts with an RF output of 3 Watts. The VMOSFET is easy to drive, so only a simple
Class A buffer stage is required between the VFO and the power amplifier. The Class A
buffer is the only keyed stage, but RF leak-through is not detectable. A PNP keying
transistor permits independent shaping of the keying waveform. An R-C network at its
base terminal gives the desired waveshape, and it will respond to changes in R-C time
constant, if different keying characteristics are desired.

The VMOSFET transistor gate has a threshold of +2 to +4 volts. So that at zero bias,
only the positive RF peaks of the Class A driver ouiput will cause conduction. This is
equivalent to Class C cperation. The conduction angle can be increased by providing
some external bias to the VMOSFET. R10 does this, and this potentiometer is therefore
used to adjust output power.

Various diode antenna switching schemes were tried, but all of them caused attenua-
ton of the received signals. Nothing works quite as well as a good old relay. So this was
used, even at the expense of an additional 3G ma of battery current drain.

CONSTRUCTION: The most practical starting point is to find a suitable cabinet

and a small enclosure for the VFO. Then the receiver and transmitter circuit boards can . —.
~—

be made in any shape that will fit the available space.

PC boards are a lot of extra work, and [ can never seem to get them right the first
time. So, I always start with single or donble sided copper clad board material cut to
shape as required. [ first make a sketch of parts placement and then transfer all the hole
locations to the smooth copper clad board material. Then all holes are driiled, and those

which are not to be grounded are run through again with a pad cutter to remeve about 3/
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32" diameter copper from around the component lead holes.

Next, all components are placed on the drilled board so that the leads exit through the
bottom of the board. [ use “Zap” CYA instant adhesive to secure all parts. All leads are
then cut to about 1/8" and the interconnection is done using 30 ga. Kynar insulated wire
wrap wire. Those component leads to be grounded are simply soldered to the copper
sheet. This construction technique takes a little extra work with a 25 Watt soldering iron.
—~ But it really saves time up front, becanse virtually no planning is required for parts place-

ment, and no space allocation is needed for P-C traces. This technique also permits wiring
changes and component changes without making a big mess of the circuit board.

Each subassembly is connectorized to the chassis wiring harness, and RF connections
are made using RCA phono jacks and plugs. Miniature RG174 coax cable works well
with these RCA phono plugs.

CALIBRATION: Cnly a few easy circuit adjustments are required and no special
component selection is necessary. A calibrated station receiver or a frequency counter and
a2 VOM are all the test equipment necessary to get the 73 Special on the aix.

First, adjust the Vackar VFO to cover the desired 100 KHz portion of the 40 meter
band with RIT control turned off (CCW). Tuming the RIT potentiometer fully CW should
cause the VPO to increase in frequency by about 1 KHz.

The two receiver tuning capacitors are stagger-tuned. Peak one of them about 1/3 the
way up from the lower edge of the band, and peak the other one about 2/3 the way up.

Connect a dummy load to the transmitter and prepare to monitor the VMOSFET RF
power stage current with a DC ammeter (connecting into the jumper shown on the sche-
matic diagram). Key the transmitter and peak the two trimmer capacitors for maximum
PA stage current at mid-band, or stagger them as was done for the receiver for an even
powexr output across the band. R10 1s used to set the key-down PA cuirent to about 350

™ ma. At this point, a wattmeter should indicate about 3 Watts into a 50 ohm Joad.

The transmitter will easily preduce 10 Watts output with a 15 volt power supply and
with R10 set for maximum bias. Of course, this would not be be QRP, but 5 Watts output
can be obtained with an extra NiCd cell in the battery pack. I chose 3 Watts output for a
reasonable operating time from my built-in battery.

PARTS SOURCES
Dan’s Small Paxts
1935 So. 3rd West #1
Missoula, MT 3980] (ask for 6 page catalog)
1/4" dia. ceramic coil form (Millen)
RG174 coax
RF chokes
NEG&02AN mixer IC
MV2104 ¥YVC
78LOS5 and 78LO8 voltage regulators
1IN5258 Zener diode.
Amidon toroid cores and ferrite beads
™ mica trim caps, NPO ceramic and poly caps

Radio Shack

IRF510 or IRF511 VMOSFET hardware and wire
2N3033, MPF102, 2N2222, etc. RCA phono jacks and plugs
op amp ICs connectors

fixed reststors & pots
most ceramic capacitors
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A Simple Noise Blanker for NE602-Based Receivers
by Wayne Burdick, N6KR

1432 6th Ave,

Belmont, CA 94002

wayne@interval.com

I just realized—safter six months—that T have a very high noise level at my new QTH
during the day. I guess I'm spending too much time building radios to notice things like
this. Anyway, ] was working on a 20M SSB receiver, heard the horrible noise, and de-
cided to do something about it.

What I needed was a noise blanker: a circuit that detects large, short-duration noise
spikes and suppresses them before they get to the crystal filter. Every commercial radio
has one, but you rarely see one in a home-brew design. The noise blanker I came up with
reduces that loud, buzzy line noise that comes from power poles and the like.

I could spend 2 couple more months refining the circuit, but I decided that it was
working well enough that I had to let people with serious noise problems start using it
right away. Its sort of like when new medicines are being stndied; one group gets a
placebo, the other gets the real thing. The group getting the real thing suddenly gets healthier,
while the placebo group starts dying off. Out of compassion, I have suspended the study.

This noiseblanker is quite simple and won’t work in all cases—just on very repeti-
tive line noise. It won’t do anything for atmospheric noise: for that you need “diversity
receive,” another thing you don'’t see very often in homebrew rigs!

The Circuit

The schematic (fig. 1) is shown in four parts: (1) the noise blanker itself; (2) a typical
NE602-based receiver front end, in this case the Sierra’s; (3) a small box showing the
controls that you'll need to add to the front or rear panel of the rig; and (4) a line noise
siimulator that T used to test the noise blanker (this ¢ircuit really cranks out some noise,
and it sounds just like the real thing).

The noise blanker taps off the input tuned circuit of the rig via C1. This signal is
amplified by Q1 and Q2. The noise pulses are detected by D1 and D2 and applied directly
to the base of Q3, which then shuts off the first receive mizer for a short period to mute
each noise pulse. D3 is a PIN diode, and is vsed to vary the gain of the first amplifier stage
by way of the panel-mounted gain control. I used a PIN diode attenuator so that the GAIN
control could be located anywhere. Q4 disables Q3 during transmit,
which is important if the 1ig uses direct transmit monitoring. On the Sierra, for example,
if you don’t have Q4, then when you transmit, you can’t hear the monitor tone.

Notice that there are two very important changes fo the first receive mixer to accom-
modate the noise blanker. First, the bypass cap from pin 2 to ground has been changed to
001 rather than the usual .01 or .05, This is necessary because Q3 has to be able to kick
in very quickly to mute the noise pulse. The larger the cap here, the longer it takes for 3
to act on the pulse, and once the pulse gets past the first receive mizer you can’t do
anything with it. Noise city. The smaller cap won’t reduce receiver sensitivity.

The second important change is the addition of the RF choke from pin 1 te pin 2 of
the “602. This is needed to make sure thai the mute signal is “common-mode,” thafis, it
must appear on both differential inputs to the mixer so that it gets canceled and doesn’t
appear at the mixer output. If your receiver circuit has 2 complete D-C path from pin 1 to
pin 2 already (usually via a toroid core), you can eliminate the RF choke.

42 QRPp June 1995

()



A,

Molse Bianker 0104 INI24 of INBA
Board gy -
Noles Amp 2R Datwelar  Awlich
> A2 -
Sam T e o2
K 14144
1 VW @
K c3 £4
Vi 050pF  B4OpF
1 ——
SpF -
—
=1 ca
AN o] TH disable
03 % Rs
WPN3z0e (1 10K ;
A1uF
i
Ccr
pifdddydddy owf &
1l Rov Mixer TTT'YIT) —
(Typical) Frent ot Hear Pansl
v 8y [—"e—} oniont
Wi
108
L ! | +
; . ' \r._! ow
= s ’ 10K
AFCa P Qaln
imH 4 o
W
Cx NEBOZ
FTIMa
Mole:  Use potiawiich

Notes: . RICx b ackied lo the board
2. Cx la changed io0 001pF

Ta Ant. Inpan

Line HNolss Simulalar

(213 J
1 o frand
R 4
" 't 3 |Timer |,
N b . y I by
tongF | 1 —~—l o

QRPp June 1995

unil H avaiabie

43



Construction :

The blanker MUST be built on a small board and tucked in close to the receive mixer.
This is because the leads between the receive mixer and the noise amplifier have to be
very short: if they're too long, they’ll pick up all kinds of stuff you don’t want them to, and
reduce the effectiveness of the circuit. The circuit itself should be built with short leads,
too. Dead-bug will work just fine, but pack ‘em in close and keep everything close to the
ground plane. :

The PCB outline is shown in fig. 2. This is 1:1. Note that all resistors are 1/8 watt,
although you could use 1/4 watt resistors if you stand them up on end. All capacitors
should have 0.25" lead spacing or less,

Wilderness Radio will probably be selling a noise blanker PC board for practically

"nothing. The board will be a ridiculous. 1x1", making it easy te fit into any rig. Check
with Bob Dyer (415-494-3806).

You'll notice that a connector, P1, is shown on the blanker board. This connector
will, someday, mate with a socket on the next revision of the Sierra PC board, allowing the
noise blanker to be simply plugged in. In the mean time, P1 will be just a tow of pads on
the board, which you’l} have to hard-wire to the rig. The leads labeled P1 pins 1, 3, and
7 should be VERY short (no more than 3/4%).

Component values are not critical; you could probably vary the caps +/- 50% and
have things still work. I'd stick with the R values shown, +/- 20%. High-beta transistors
are needed at Q1 and Q2. You must use germanium diodes at D1 and D2, and a PIN diode
at D3. The MPN3700 works great at D3. The MPN3404 might work, and the 1N4007
definitely does work but you have to change R5 to 1.8K and connect the gain pot directly
to B volts with no series tesistor. An MPN3700 will come with the PC board.

Tused a 10K pot with a built-in switch to control the blanker, although you could use
a separate pot and switch if you have pane] space for it. The pot could be 5K or 10K. I
used an sudio taper pot, but linear taper will be better.

Operation
Using the blanker is simple: just turn it ON and adjust the GAIN control untit the
noise just disappears. The blanker adds about 6 to 7 milliamps of current drain, so you'll
want to leave it OFF when it isn’t needed. .
Becanse the noise amplifier loads the input tuned circuit slightly, you’ll have to repeak
that tuned circuit. On the Sierra, you'll have to do this for each band module. This can be
done with the blanker OFF,

Performance

When the power poles sing, this little noiseblanker makes the difference between
hearing and not hearing. It works great on the Sierra and the NorCat 40, and should work
on a variety of other simple receivers, 0o,

With SSB receiver designs, it is a must-have; SSB bandwidths make the noise
seem worse that it is when vsing narrow CW filters. _

That said, T can’tkid you: it is a simple ¢ircuit and has a couple of limitations. Most
important, the amplifier gain rolls off a bit as the frequency goes up. The gain is sufficient
up through 15 meters on my Sierra, but I just bet someone is going to find out that the amp
needs more oomph to handle their particular receiver and noise situation. Said individu-
als should play with the circuit and improve' the gain. But not at the cost of stability,
simplicity, or low current drain, I hope.

The second limitation is that on 40 meters and below the GAIN setting can be criti-
cal. This is because loud signals in the passband of the receiver, such as A.M. broadcast
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stations or the guy down the street, can sometimes be nearly as loud as the noise pulses
you're frying to mask. :

If you tarn the gain up too high, you'll find out exactly what I mean: the noise
amplifier will become saturated with these large signals, Q3 will pass the signals on to the
NE602, and you’ll hear an assortment of garbage signals coming through your receiver.
Don'’t do this! Back down the GAIN control if you start hearing new stuff that isn’t

=, supposed to be there.

By the way, even commercial noise blankers suffer from this to some degree,
but they don’t usnally admit it. 1hope this project helps yon work the weak ones!

72, Wayne, N6KR

The Pixie 2: An Update
by Dave Joseph, WAGBOY

1873 Harris Ave,

San Jose, CA 95124

The Pixie 2 first appeared in the third issue of the NorCal QRPp Journal. Doug,
KI6DS, recently asked me if I would write another article updating it, since the member-
ship has grown so much and many of the new members have not seen the article,

The circuit first appeared in an issue of the G-QRP Club's "Sprat” and the first issue
of QRPp. It was designed by RV3GM. I've modified the circuit's output and andio ampli-
fier.

Although most of the QRP circuits today have evolved into using superhet receivers,
a diversion back to direct conversion is not unusual... since QRP, after all, is a nnique part
of amateur radio and simplicity is certainly a part of it. :

~*%  The Pixie 2 is a tiny rig, with a standard two transistor transmitter. It's a Colpitts
oscillator, left running, and a keyed power amplifier. There is no external mixer used to
feed the audio amplifier. Instead, the mixing is done at the finzl amplifier itseif with the
resulting audio taken off the emiiter.

As you look at the andio amplifier you will certainly notice D1. Tt is 2n unorthodox
approach, but it works. The diode can be left out but it helped 1o keep down the "crashes”
during keying by shutting down the 386 chip. I'm no wizard at this... I just tried it and it
seemed to work. T'm sure there's lots of you that have much better ways.

There's no RIT, a simple switch and cap in paraliel, between the crystal will work as
an offset though. Youll lose QSK but, here again Lies the call for enhancement. The
whole idea here was to make a tiny rig that worked, with LOTS of room for improvements,
using a minimumb of parts.

Contacts spanning hundreds of miles are routine with this rig on 80 meters. Band
changing is simply 2 matter of pi-network and crystal changing. If you build one, I'm sure
you'll have fun with it. Construction can be by any method, perfboard, "ugly” and pc
board. Complete parts kits are available for those of you who are interested. (1)
Construction:

You will need a low wattage soldering iron with a small tip, some rosin core solder,

-~=~golder wick (for removing paris when you make mistakes), small wire cutters, needie nose
Hliers plus any additional tools you may wish to use. PLEASE PROTECT YOUR EYES
WHILE CUTTING LEADS AND SOLDERING COMPONENTS! WARN OTHERS
CLOSE BY.

Since all the components, except for UI, are meunted vertically, it's best to start at
one end of the board and work to the other. No particular starting peint is necessary. Take .
your time, enjoy the assembly. Your transceiver will be finished sooner than you think.
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There's no coils to wind, no alignment either. This is definitely a FUN project.

Note: There is one component that will be mounted on the underside of the board if
you build it with the pc board. This is the 1K resistor in the kit. Refer to the drawing on
the parts layout for it's location.

Before you get started, note the following parts MUST be installed only one way:
The 10uF electrolytic caps, D1 - the diode, the two transistors, and finally, Ul the andio
amp chip. Make sure you mount these components exactly as the parts layout shows you
to. If you mount any of these the wrong way, your transceiver will not work and you'll
probably destroy the part. The only exception is C11, but it is best to install it as shown.

Mount all of the parts, again, starting from one end of the board. Carefully check to
see you have the correct part before installing it in it's location. Refer to the parts layout
drawing. Double check before inserting the part. This will avoid problems in getting your
rig on the air. Install the 1K resistor last. This resistor is RS, and is tack soldered between
the 9 Volt pad and the POSITIVE terminat of C10. Dress the leads of this resistor so that
they "fly" off the board. You might want o put some sleeving over the leads, or, some
electrical tape undemneath to be sure they don't short to the board. RS is shown in dotted
lines on the layout.

You will need the following additional items (not supplied in the kit):

2 - RCA jacks, or 3.5 mm jacks. (For Key and Antenna).

1 - 3.5 mono of stereo jack, depending on your headphones.

1 - short piece of RG- 174 For Antenna Connection.

1 - Crystal socket or pair of mini-alligator clips.

This transceiver does not have RIT (receiver offset). It is possible to work other
stations, if you are close to their frequency. Even if the received signal is off frequency,
give them acall. A simple RIT circuit using a mini-toggle switch and capacitor, hooked up
in paraltel, and placed in the line between the crystal and ground works well. You won't
have full break-in, but it works.

Remember, all that's needed to change bands on this rig is change L3 and the crystal,
and you have a rig for another band!! You can use "walkman” style headphones, with a
mono adapter. There is even enough audio power to drive a speaker. It's not very loud but
you can hear easily in a quiet room ... neat!

This rig has been packaged in a 35 mm film can, a Tic-Tac box, Sucrets box (easy),
just to name a few. The enclosure is up to you. One just big enough o hold the rig and the
O Volt battery will give you a tiny self contained unit.

Many contacts using a simple end fed quarter wave wire, worked against a good
ground, have been made with this rig. Most of them have been over hundreds of miles
away. The transmit signal is very clean, with no key clicks since the oscillator is always
running. Just listen to it! Power output is in the 200 to 300 milliwatt range. You'll be
amazed what happens at this power level with a decent antenna.

This is a "bare-bones” rig. Use your ingenuity or, enlist the help of an experienced
ham to help enhance the operation of your rig. Refer to QRP articles, like those in QRPp,
SPRAT, ARCI and others devoted to QRP operating. If you're not an experienced builder,
this kit was designed especially for you. If you've been building circuits,, it's hoped you'll
have fun with this lifle rig and/or help & beginner get started in the wonderful world of
QRP.

If you come up with mods for the rig, publish them in QRP. Send Doug reporis on
your experience building and operating it. There are surplus crystals available for less
than a dollar for 3.579MHz and 3.686MHz. For that price, buy one, solder it in and don't
worry about changing frequencies.

Enjoy, 72, Dave, WA6BOY
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(1) Parts kits for the Pixie 2 are available from: HSC Electronics, 3500 Ryder St., Santa
Clara, CA 95051. The cost is $9.95 + $2.00 shipping and handling for the pc board and all
board mounted components except the crytal, Chokes will be provided for both 40 and 80
meters. Phone 1-800-4HALTED,

4V DC +—9 ’
= Y R3 L1
€5 L3
XTAL % }_\ ct { W Antenng
c7
Te Iw A
r—.—c/o—-.
Key 7%
Audlo Out »——
N F 3
4V DC -
+
Parts  List
Cl1,2  100pF (9,10,11 10uF/25V Elec  R1 47K
C3 82pF D1 INOI4 R2 1.5K
C4 DuF L1 15-22 uH Choke R3 33K
cs5 OluF L2 100 uH Choke R4 10K
C6,7  820pF L3 40M - 1uH RS 1K
C3 0.1uF 80M - 2.2uH Ul LM386

Fig. 1 Pixie 2 Schematic

PC Board Foil Side
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Improved Selectivity for the Deluxe QRP Station

by Jim Pepper, W6QIF

44 El Camino Moraga

Orinda, CA 94563 .

[The original article appeared in QRPp, in Volume I, Number 2, June 1994]

After using the QRP receiver in the Deluxe QRP Station, I found that I seldom used
the null circuit. It was especially difficult to vse in trying to null out a cw signal. Many
years ago I ran across an article in Ham Radio (December 1981) on an active filter using a
SaHan-and Key circuit that gave more than 40 dB per decade roll off. It was similar to the
null circuit so I decided to convert over to this circuit to see if I could improve the selectiv-
ity. One of the reasons people don’t like the Direct Conversion receiver is because they
claim it doesn't have the selectivity of a superhet especially one with a crystal filter. 1
wanted to see if [ could overcome this draw back.

Before making the mod, T used a SPICE program by GEOBAN to get the response I
wanted. See the curve in figure 1. I also measured the response of the receiver with an
audio oscillator and scope before and after the mod.* They compared quite favorably with
these curves. I also asked John Pratt (N1UA) to make the change and he reported similar
results. In checking the receiver before the change, he could hear a signal about 4.5kHz
away from the peak and after only 1 kHz. I also found the same on my receiver. It
definitely is worth the change.

To make the change requires some trace cutting but in all the change is not that great.
The aitached drawings should be self explanatory. The two resistors by IC3 can be
jumpered on the trace side leaving the resistors in. Remove the 1uF tantalum capacitor,
Next to IC2 replace the 47K resistor with a 68K. Remove the 10K and replace it with a
0.1uF capacitor.

On the trace side, two cuts are required. One on IC2 as shown and one on IC3. IC3
has three jumpers. Two as I have said before and the third from the 510pF cap to pins 6/
7. On IC2, add a 12K resistor across the area where you made the cut. And then add a
series circuit composed of a 47K resistor and a 0.1 cap going from the two traces shown.
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That is it. The null control is no longer effective but it remains in, Set it to the full
clockwise position.

Before you make any changes, try o determine the bad width of the present circuit,
Tune some loud signals a the same time looking at the counter frequency if available. Try
to determine how far out you can go and no longer hear the signal. Later with the mod, do
the same thing.

*(To measure the response, I removed the NE602 and connected a wire from pin 5 of
IC2 10 the 5V source. I connected an audio signal generator to pin 6 through a capacitor.
(.1uF). Then I took readings from 400 Hz up to 4 kHz. I connected my scope to the output
jack with the speaker still in. I set the audio gain to about 1/3 and raised the generator
output to give one volt PP on the scope at the peak point (approximately 800 Hz.}.)

Plot the readings against the frequency.

The output sheuld not show any flattening at this level. It would be best, if you desire
to go this method, to take the readings before you make the change. The difference tin the
shape of the curves should show the improvement. When done with the mod change, you
can go directly to the “proof in the pudding" and check thereceiver response again.

Note: The magical Filter (73 Magazine, Nov. 1983 and QRPp, Vol. I, #3, December
1993) uses the same circuit. It could aiso be modified 10 give similar results. 72, Jim
Pepper, W6QIF
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Warning: Notorious QRP Pack Rat at Large
by Jim Cates, WAG6GER
3241 Eastwood Road
Sacramento, CA 95821

Was it Dr. Freud or mike Royko's Dr. IM. Cookie who explained it to me this way:
“Jim, you are a pack rat because you grew vp during the THE GREAT DEPRESSION, and
being deprived of toys during those formative years, it is only natural that now in your
SECOND childhood, you have become what you are today, a hopeless pack rat.” I pro-
tested that saving paper ¢lips and rubber bands might be a minor quirk, but hardly quali-
fies as apersonality disorder. “Oh yeah?” exclaimed the good doctor, “who else would
have an attic full of empty beer cans?”

Alas, alas, now exposed, I may as well confess to being an accumulator of a lot of
things, but especially QRP stuff. | think this limiting is a step in the right direction, and
may indicate some progress in coping with this pack rat malady. Oh, yes, I am into key
paddles and wabimeters also, but that is a tale for another time.

Ok, so much for the problem; now for the solution. If I am to become the Hunt
brothers of the QRP World, then to comer the markiet, T simply must have your help.

==, Upon what dusty shelves lie these QRP goodies I seek? Including rigs, kits, accessories,-

. books, magazines? You name it.

So what if T squander the family fortune in this madness? Can't cost any more than
psychotherapy. and besides, I not only enjoy owning and fondly gazing at the QRP stuff I
have managed to accomulate so far, but I also use it. I like to rotate rigs; it's like getting a
new toy. and the books and magazines, ch what a poor memory I; can read them every
month and each time like a new issue.

QRPp June 1995 C 51



Oh, I won’t even attempt to list the QRP treasures already adorning the shack. The
list would be long, hence tacky. And would suggest bragadoccio.

Sick? Isuppose so. But I prefer to look at it this way, anything worth doing is worth
OVERDOING? Hi Hi. So, whatchagot and how much? Tnox 7273 .. im/QRP

South Baldy Fire Lookout Tower (Idaho) Report - Summer 1994
by Al Schlottman, KL7CVP

2429 E. Soundview Dr.

Langley, WA 98260

Thad one of those gut feelings that this was going to be a bad day. The huge thundes-
storm that had pounded my north Idaho fire lookout tower all last night had finally moved
on, but I knew it must have left danger hmking behind. And sure enough! Qver there, on
the far mountain ridge, a thin wisp of smoke was starting to curl up from the trees. It was
small at the moment, but with the strong wind that was still blowing, I knew that it wonldn't
be long before that bit of gray smoke turned into a raging inferno.

And that's exactly what was happening, even as | watched. My Ged, if the fire
continued up the valley to its right, it would nm right over the “WE ARE ALL SMILEY
FACES” old folk’s retirement home nestled up in that drainage . . . and not very far from
the embryo fire at that. Or, if those hellish flames turned to the left instead, they would
sweep right down into the “CHOCOLATE CHIP COOKIE" Girl Scout camp, also just a
mile or two up that valley!

Oh, the horror of it alif All those poor souls, all that threatened humanity! I HAD 1o
alert the Forest Ranger headquarters about the impending catastrophe. But how? Earlier,
while I had been standing out on the catwalk, a bolt of lightning had zspped my Forest
Service handheld radio clean cut of my hand (naw, it didn’t hurt.... only a slight tingling
sensation), but the rig had been destrayed by its 80-foot fall to the rocks below. Thus I had
no radio, no vehicle, and the next pack train wasn’t due to come up for two months. I was
totally without communications.

But, waitl There was my ever reliable NorCal 40 QRP rig just sitting there on the
table. Swiltly T disconnected my wife’s hair curler and waffle iron from my battery pack
power supply, hooked up the NorCal, and tumed it on. But. .. the band was stone cold
dead! Not a signal to be heard anywhere across the rig’s vast tuning range. But, hold on!
There was one faint signal, a VK7 in Tasmania calling CQ. Three times I gave him a cali
but got no response (this was unheard of with my NorCal!). But then, after tweaking the
antenna funer a bit, I tried one more call and finally had the VK7 hooked! In frantic haste
I explained the situation to him. (Luckily, I had majored in advanced Tesmanian while in
grammar school). Minutes later the fellow was on the overseas telephone calling the
White House, who called the Department of Agriculture, who calted the U.S. forest Ser-
vice, who called our Idaho Ranger station to report the raging fire that, unknown to them,
was roaring across the high Idaho forests, soon to claim possibly hundreds of unsuspect-
ing, innocent victims in its path.

But no!! We were in time! It seemed like only scant minutes after my frantic call to
the Tasmanian when dozens of smoke jumpers rained down out of the sky, tanker planes
started dropping hundreds of gallons of fire retardant on the worst of the flames, and
ground fire fighters attacked the fire on all sides with bulldozers, shovels, and MRE’s.
And not long after that, the Chief Ranger came racing up the rough trail to the lookout
tower to congratulate us and my NorCal 40 on a job well done.

Well, maybe that ‘s not EXACTLY the way it happened... except perhaps in my wild
imagination or daydreams. Nevertheless, the old NorCal 40 certainly did help to keep me
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in contact with the outside world down below, and it enabled me to make lots of great
contacts from our lonesome tower high up in the mountains. (Having an anfenna up at
6,000 feetprobably also helped?). In fact, I was even lucky enough to have a short QSO
with a fellow by the name of Jim something or other. As I remember, his call was some-
thing like WAGGER, That particular QSO stuck in my mind, because the fellow made the
far-fetched claim that he too had a nodding acquaintance with the NorCat 40! 72, Al,
KL7CVP :

Double-Tuned Tower Radiator
David D. Meacham, W6EMD

206 Frances Lane

Redwood City, CA 94062-2733
ddmi@datatamers.com

Brian L. Wermager, KOEOU, urged me to report on my success in adapting his broad-
band, 80-meter-antenna design to a short tower and to publish my analysis of how it works
(see his original article in April, 1986 QST and in recent ARRL Antenna Books). My
version uses a 28-foot tower made of Rohn-23 sections with the following antennas mounted
on a 13-foot-mast extension (2" OD steel pipe):

1} 2-meter Ringo on top of the mast (41-foot level).

2) 6-meter 5-element Cushcraft Yagi at the 39-foot level.

3) 2-meter 11-element Lunar Yagi at the 36-foot level.

4) Two stacked 432 MHz 16-element KLM Yagis centered at 33 feet.

5} A KLM KT-34A tribander at 30 feet.

My slanting top wire is connected at the 26-foot level and is 106 feet long. It is bent
back toward the tower at the 8-foot level and continses horizontally for 4G feet 9 inches. I
feed a single wire at the 8-foot level on the tower. This wire is 39 feet 11 inches long and
18 spaced 18 feet from the bend in the top wire at the far end. At the tower end the support
point for the horizontal portion of the top wire is spaced 53 inches from the driven wire by
means of a yardarm {to reduce capacitance between wires).

My analysis of the system follows:

1) The top wire, combined with the tower and Yagis, produces 3/4-wave resonance.
The length is foreshortened by the capacitance-to-ground of the yagis on the mast. In my
case the capacitance shortens the overall length by about 55 feet. The wire forces the
tower to cairy a heavy, nearly-constant current to ground, producing low-angle radiation.
The current in the tower is that which occurs in the first 1/8-wavelength (or so) of a
grounded monopole—- essentially constant.

2) 8 feet of the tower, combined with the driven wire, produces 1/4-wave resonance.

3) There is an 8-foot piece of tower common to both resonant circuits. This provides
some tnductive mutual coupling. The capacitance between the wires, especiaily at the
ends, produces mere coupling because the ends of the wires are 180 degrees out of phase
(opposite polarity). So the system really is a double-muned circuit. This explains the excel-
lent bandwidth, the shape of the SWR curve, and helps one to know what to prune.

4) Pruming and installation effects:

Parameter Major Effect Minor Effect

Feed height Match. Coupling (hump height
on tower. at center response).
Spacing of wires Coupling. Response at band edges.
at far end. {humnp height)
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Length of top wire. Response at 3.5 ' Overall match.

Length of driven Response at 4.0 Overall match.

wire,

Tower height and Length of top wire. Feed point.

what’s on top.

Wire height Resonant frequency. Driving impedance.
above ground. (lower if lower wire) (lower if lower wire)

The double-humped response of coupled, tuned circuits is inverted when you look at
the SWR curve. 8o, cne sees double dips with a hump in the center. The higher the
coupling, the higher the hump. For background information on double-tuned circuits see
Terman, Electronic and Radio Engineering, McGraw-Hill, 1955, Page 64, or Bowick, RF
Circuit Design, Howard W, Sams, 1982, Page 37.

The reason I have so much spacing at the far ends is that the bent-back wire presents
about double the area to the driven wire, hence double the capacitance. To bring this down
I needed double the spacing.

Notice that the SWR is a bit high at the band edges. I think a second driven wire, as
KOEQU has used, double-tunes the response of the quarter-wave portion, resulting in a
triple-tuned system with greater bandwidth. I never operate at the band edges and I don’t
have room for ancther driven wire, which would have to be on the far side of the single
wire in order to minimize the capacitance to the top wire,

The tower does most of the radiating. The currents in the wires largely cancel each
other. 8o, most of the radiation is vertical. T use only three 8-foot ground rods at the bottom
of the tower for grounding.

Many variations are possible. 160-meters on a 55-foot tower should work, as well as
40-meters on a short tower, Either wire can be bent in any reasonable configuration so
long as each is resonant. The key is to provide the comect coupling capacitance between
wires. The equivalent circuit is heipful to visnalize coupling elements.

The plot of top-wire length vs tower height provides a good starting length. Tt as-
sumes at least a tri-band Yagi on top of the tower for capacitance to ground. It also as-
sumes that the quarter-wave, driven wire is resonant and is in place. Because of the ca-
pacitive loading of the tri-bander the top wire is not very frequency-sensitive o pruning.
The opposite is true of the driven wire. 12-inches change in length of the driven wire
makes ahoot 75kHz change at 75 meters. Change the top wire more.

If you have a tall tower (50-75 feet} I recommend you build the triple-tuned KCEOU
design. If your tower is short, or you can’t accommodate two widely-spaced driven wires,
my double-tuned version will still give you very-good band coverage. Either way, the
pruning and installation effects are the same.

This antenna is an excellent performer. It blankets all states with a strong signal. I
call it my “Double-Tuned Tower Radiator”.

............

54 e , - QRPp June 1995



W6EMD Equivalent Lumped-Element Schematic
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R1 = Radiation resistance of 3/4 wave circuit.
R2 = Radiation resistance of 1/4 wave circuit.
CI = Coupling capacitance between wires at far ends.
L1 = Coupling inductance of common portion of tower.
C2 [.2 = Remainder of 3/4 wave circuit.
€3 L3 = Remainder of1/4 wave circuit.

R G = Generator (feed point)
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Approximate Top-Wire Length
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Cleaner Keying for the Ten-Tec 509
Larry Bast, WIHUE
1355 §8. Rimline Dr.
Idaho Falls, I 83401

While giving my Ten-Tec Argonaut 500 a good going over recently, [ discovered that
the keyed output waveform is far from ideal; its fall time is very fast (less than 0.25 ms)
and its rise time ranges from greater than 5 ms to less than 1 ms depending on the selting
of the output drive control. The fast fall time results in noticeable key-up clicks. Clicks
can also occur on key-down when the drive controi is set for maximum output. Since the
keying circuit in my 509 is “stock” (at least it matches the schematic), ] assume that these
keying characteristics ere fairly typical. I have not had access to other Argonaut models
(505, 515) to check their keying waveform, but this condition may well be present in them
also. If it is, the modifications described below may apply to the other models.

The keying signal for the 509 is derived from the “T” (ransmit) control signal gener-
ated on the control board, “T” provides bias veltage for the RF amplifier and drivers,
mutes the Teceiver and in conjunction with an “R” signal (basically the complement of
“T" performs various other control functions necessary to switch from receive to trans-
mit. The “T* signal is also fed to the CW drive control, RS, which is ganged with the
microphone gain control, R7, and labeled as “DRIVE” on the front panel. A portion of
“T" as determined by R7, is fed to the SSB generator board and is used to control the gain
of the IF mixer when in CW mode, Tn CW mode, this mixer is purposely unbalanced in
order to provide a carrier signal; controlling the mixer gain consequently controls the
carrier level. In SSB mode, the mixzer is balanced and runs at maximum gain; the SSB
signal level is then set by R7 which controls the microphone amplifier gain. The rise time
of the CW signal so generated is determined by a 0.22 capacitor (C18) and RS; however,
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as the setting of RS is changed, the rise time is changed as well. To make matters worse,

a zener diode, D1, on the SSB generator hoard used to Limit the gain controlling voltage to

the mixer will cause the rise time to become very short if RS is turned beyond the point at

which output power no longer increases. (No additional output power is produced be-

cavse the control voltage is being clamped by D1). When the key is released, the CW

carrier decays with the “T” signat decay, which is very fast. Hence the presence of key-up
*== clicks.

After I got all of this figured out, It became clear that the way to control the rise and
fall times of the CW carrier was to control the rise and fall times of the “T” control signal
itself =20 This can be done by a fairly simple modification to the control board, The
modification consisis of removing capacitor C18 and modifying the “Transmit” switching
circuit to provide the necessary shaping. The modified switching circuit is shown in
Figure 1. After this modification the keyed output rise time will be about 3 ms indepen-
dent of the drive control setting, provided it’s not tumed beyond the point of maximum
output. The fall time will be about 2 ms, slow enough to eliminate the generation of key-
up clicks. (Increasing the fall time aggravates another problem which must also be fixed,
as described below.) T T

To make this modification, proceed as follows (I assume that you have a manual for
the 509; use it to locate the components referred to below):

1. Remove the control board; it is located on top of the chassis behind the “DRIVE"

control.

2. Remove C18. This capacitor is mounted under the drive control (R5/R7) and is

ratherinaccessible. You may be able to clip one end free and push it back out of the way.
==, Otherwise you will have to remove the front panel and the drive control to reach it.

* 3, Remove R1 from the control board; use solder-wick and try to get it out in one piece.
4. The next step is to drill mounting holes in the control board to re-mount R1 and to
mount the shaping capacitor (Cx in Figure 1). Use a No. 60 drill (0,040 in.) and carefully
dnll holes as follows (see Fig. 2):

Near the collector of Q1 and another into the +12V trace so that RT can be re-mounted
directly adjacent to R2,

Into the ground trace and just in front of R5; Cx will be mounted using this hole and
the original hole connecting R1 to the bases of Q2 and Q3. Position the new hole so that
Cx will fit between Q1 and Q2. (A small molded tantalum is recommended; a small radial
lead tantalum or electrolytic can also be used),

5. Using a small sharp knife (eXacto, etc.), carefully remove a section of the printed

. circuit trace connecting the collector of Q1 and the base of Q2. _

6. Solder a 1/4 (or 1/8) Watt 3.3K resistor and IN914 (or 1N4148, etc.) diode on the
bottom (trace side) of the control board between the coliector of Q1 and the base of Q2.
(The cathode end of the diode connects to the base of Q2). There is not much room for
these components after the board is remounted due to wiring under the board, so position
them as close to the board as possible being sure that their leads do not contact other PC
traces.

",\l. Using the new holes drilled as described above, remount R1 (on the component side of
the board) between the collector of Q1 and +12V.
8. Mount Cx {on the component side of the board) with its positive lead in the hole origi-
nally connecting R1 to the base of Q2 and its negative lead in the new hole passing through
the ground trace. (Refer to Figure 2.} I found 2.2 to be about right; if you want slightly
“softer” keying, you can try 3.3. 1do not recommend using less than 2 or more than 4 .
9. Re-check that you have performed the above steps correctly; if everything looks OK,

QREp June 1995. 57.



remount the control board.

Sorry, but you're not finished yet! The “T" signal is used to disable RIT offsets
during transmit {a small VFO offset is still present, but much less than during receive).
The timing for disabling the RIT during transmit is rather marginal in an unmeodified 509,
but it seems to work OK until the “T" signal fall time is increased. Increasing the fall time
of this signal results in the RIT offset (if any) being testored before the transmitter output
is reduced completely to zero. This can produce noticeable “thumps” (not really “clicks™)
at the very end of every transmitted “dit” and “dah” when an RIT offset is in use; not a
good situation. Fortunately the problem is easily solved by using the “R” signal for RIT
disabling rather than™T". The “R” signal drops to zero shortly before “T" increases above
zero, and begins rising with a long time constant when “T" returns to zefo.

A simple inverter, shown in Figure 3, is required in order to wse the “R” signal to
disable RIT offsets. I built this circvit on a smali piece of “perf-board” and mounted it
“spider web” style above the RIT control pot; the wire from the collector of the inverter
transistor to the switch on the rear of the pot holds the board in place, The RC time
constant at the base of the transistor insures that the RIT offset will remain disabled until

" the Tanstnitter output is completely off. The diede across the base resistor discharges the

capacitor quickly when the “R" signal drops to 2ero ensuring that the VFQ frequency will
be completely switched back from any RIT offset before the transmitter output begins
rising. With the component values shown, the RIT is switched off about one millisecond
before any measurable transmitter output and switched back on about one millisecond
after transmitter output fals fo zeto.

To complete the keying modification, proceed as follows:

1. Build the circuit shown in Figure 3 on a small piece of pe-board, perf-board, or
whatever you like to use for simple “once only” construction. Be sure it is small enough to
fit into the space just above (or behind) the RIT control. Note that the diode must be a Ge
(IN34A, etc.) or Shottky type; a standard Si diode (1N914, etc.) will NOT do the job
because its forward voltage drop will be too high to provide a low resistance discharge
path for the capacitor. The transistor can be just about any Si NPN switching transistor; 1
chose a 2N3904 because of its low collector to emitter saturation voltage (typically less
than 0.2V).

2. Remove the TX-RX Mixer board; this is the small board on top of the chassis
behind the VFO shield enclosure.

3. Locate the wire from the RIT on/off switch that goes under the TX-RX Mixer
board. Remove the ends of this wire from the switch and the connector block under the
Mixer board, but leave the wite itself in place.

4. Re-connect the end of the wire under the board to the connector block terminal to
which the “R” signal is connected; this should be the second connection from the opposite
end of the connector block, but check your manual.

5. Mount the inverter board above (or behind) the RIT control and connect the lead
from the inverter tansistor collector to the now empty RIT switch terminal.

6. Connect the end of the wire that was removed from the RIT switch to the inverter
input.

7. Check your work and replace the Mixer board.

That’s it; now its time to try it out! If you have an oscilloscope, use it to verify the
keying waveform; otherwise, listen to the output on another receiver (being careful not to
overload it). Also make sure that the RIT still works, and listen to the transmitier output
while varying the RIT control (with it ON, of course!); there will be some shift in
transmitterfrequency, but there should be no “thumps” or other extraneous oufput result-
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ing from varying the RIT control.

For best CW shaping at maximum power cutput, increase the drive control until the
power output no longer increases and then back it off just a bit. Setting the drive control
“wide open” will result in key clicks and not produce any additional output power. You
should also keep in mind that running much more than SW output from “stock™ finals can
degrade the spectral purity of the output signal.

oy Now you can operate you faithful little Argonaut without fear of generating any inter-
ference from a poorly shaped all : = HN
Q3
+
C1 T Out

s

Key <—4—ief—> 7o “R" Cireuit

Figure 1 Modified circuit to generate transmit control signal.
New R1 Loeation

. ." PhC
Cx (New)
o1 O /. a3
4] W,
Q2
-

Figare 2. Parts placement on control board.

RIT Switch
10 N304 On

npe #>— To Control Board
< l Off

IN3A ]
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Figure 3. Inverter circuit required to use “R” signal to disable RIT during transmit.
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The Future of the NorCal 40A & Sierra
by Jim Cates, WAG6GER, Doug Hendricks, KI6DS, and Wayne Burdick, N6KR
The NorCal QRP Club has done two very successful kits that have set the standard for
¢lub projects. The demand for the kits continues and thus NorCal QRP Club is faced with
a dilemma. Do we want to become a “Kit Company”? No, NorCal is a club, not a busi-
ness. The purpose of NorCal is to promote QRP, and we feel that we do a good job. The
development of the NorCal 40A and the Sierra, QRPp, and the monthly ¢lub meetings are
good examples of what the club is about.
The success of the NorCal 40 and Sierra kits has forced us to make a decision. We are
at the point where we must decide whether to in fact become a “Kit Company,” or putl
back and remain a club. We have chose to pull back and remain a club. Our focus and job
is to encourage new developers with new projects. We feel that we have the knowledge
and expertise to help in the development stage of QRP projects. NorCal has a formula for
success that has worked very well, and we will continve to use it. The past history of
NorCal and our club kits has shown that we can help designers produce a short run of kits
_ that get field tested by the best in the “business,” our members. We have a membership
base of well over 1000 who are eager and willing to “field test” QRP designs. The NorCal
40A and the Sierra are prime examples of this. Wayne designed these rigs, NorCal kitted
them, and our members purchased them at a reduced cost. Who benefited? Everyone.
Wayne got invaluable feedback on his design, NorCal learned how to kit and do develop-
mental work, and our members got the opportunity to get in on the ground floor of a good
project at a very reasonable cost. If was a win-win situation, But, there comes a time
when these projects go past the club kit stage, and they need to become commercial kits.
The NorCal 40A and the Sierra have reached this point.

That is why NorCal QRP Club will not be offering any more NorCal 40A or Sierra kits. .

But don’t despair. The kits will be produced by Wilderness Radio, which will become the
supplier of NorCal 40A and Sierra kits. They will be the same quality that NorCal pro-
vided. They will continue to be called the NorCal 40A and the NorCal Sierra, because
they are still NorCal radios, with a NorCal heritage.. they are just not NorCal kits. Wil-
derness Radio is a separate entity and not connected with NorCal QRP Club. It is the next
step in the logical progression of thesegs to a commercial product.

NorCal will continue to help designers develop projects. We will have more kits in
the future, but we will only do short runs and we will not do long term distribution. That
is not the purpose of NorCal. The designer owns the designs and as soon as they are
commercial quality, they should be offered in the commercial marketplace.

To summarize our position, NorCal QRP Club sees that it will fill the niche of encour-
aging and helping our membets develop QRP projects. We will help with R&D funds for
worthwhile projects, and we will sell club project kits to members, but not as a long term
obligation. That is not our focus, nor should it be.

How does this effect the members? We think that it will be positive. First of all, it
insures that the rigs will be available if the market is there. Second, it will let the club
focus on new and different projects, rather than tie up the club’s resources with the same
projects. Thank you for your support i the past and NorCal asks that you continue to
support future club projects as well as Wilderness Radio.

NorCal QRP Club has grown beyond the wildest expectations of what Fim Cates,
WAGGER and Doug Hendricks, KI6DS, had when the club was formed. The growth has
not been without problems, and we have had to make changes to meet the demands of the
club. Jim receives an enormous amount of mail that he spends a lot of time answering and
keeping track of. He is the organizer of the club, and he keeps track of the money, When
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we started, Jim also did the kits, separating and stocking literally thousands of parts in all
of those NorCal 40s and Sierras. But due to the growth, Jim doesn’t have time to stock
kits anymore. We have found other club members to take care of that task. We waat Jim
writing the letters and answering the mail for all of the members. He is wonderful at his
job, and we have had to get him some help with the kits, and we have done that.

QRPp is still done by me in my danghters’ old bedroom on an IBM Clone and laser
printer. It was easy to get them printed, folded and stapled when membership was 200,
Even 500 wasn't too bad. But when the membership passed 1000, it became time to
change the way that we did QRPp too. We now hire the printing, folding, stapling and
preparation for mailing. To do 5o costs money. That is why the subscription rates went
from $3 per year to $10 US, $15 (US Funds) Canada, $20 (US Funds) DX. But there is no
oiher choice, as the number of subscriptions to QRPp has grown so large that I need help.

Is this growth bad? No, we think that it is good. We are reaching many more people
with products that they are interested in. Some of our members wanted the kits, some
wanted the information in QRPp, and some wanted both, Because we have such a large
membership base, we are able to draw on 2 much larger pool of talent than the average
QRP club. That has made NorCal special. That is why we have lots of exciting new -
articles in QRPp, why there are projects waiting in the wings to be developed and kitted.
The reason that the NorCal 40A came about was that the original builders of the NorCal
40 came up with literally dozens of meds that made the rig better. That might not have
happened had we been a small club of 10 or 15 members. Big is not always bad.

NorCal QRP Club has a bright future as does QRP. Thanks again for all of your help in
making NorCal QRP Club what it is, and all that you have done for QRP in general. 72,
Jim, Doug & Wayne

““Wilderness Radio: Who, What, When?
by Wayne Burdick, N6KR

When you hear “Wilderness Radio,” think Bob Dyer, KD6VIO. I met Bob the same
day I met Doug and Jim, at Livermore. [ was brandishing my multi-band QRP rigs when
Bob walked up and said, approximately, “...so, if you ever want to start & company to sell
these QRP rigs, let me know.” One thousand club members and a few major projects later,
it's time to take Bob up on his offer!

Bob is uniquely qualified to begin this part-time enterprise. He thrives on QRP and
homebrew, is very well organized, and is about as personable and level-headed a guy as
you'll ever meet. Bob has a degree in Zoology and has bird-watched in more couniries
than many of us have worked. Yet another hobby that requires patience! On the technical
side, he has years of experience with spectroscopic equipment. This background helps
explain his rapid ascent in Amateur Radio: he went from Novice to Extra in just 18
months, has worked over 110 countries QRP, has built much of his own geat, and is presi-
dent of the EMARC Radio Club in Los Altos.

I would love to have started Wilderness Radio myseif, but I have a great job already
and just enough spare time to tinker with new radio designs. I'll be helping Bob get
started, along with Dave Meacham, W6EMD, a retired EE, who has been helping me take

-"%e of the rough edges off the Sierra for the next production run. He's a whiz with filters
and transformers.

You can call Bob at (415} 494-3806, or write to him at Wilderness Radio, P.O. Box
734, Los Altos, CA 94023-0734. He's currently taking orders on the NorCal 40A. The
Sierra will follow in the Fall, in conjunction with my construction article in the 1996
ARRL Handbook. Check with Bob for prices or to get on his mailing list. 73, Wayne
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TIDBITS by Mark Cronenwett, KATULD 1029 Duacan Ave. Sunayvale, Ca 94089

Have any ideas that you would like to share with others? Well hexe is the place to do
just that. Send your ideas to me at the address above, or by E-mail 1o mcron@sgi.com via
the Internet.

PROTECTING RUBOFF LETTERS
From; Paul NASN -

Rob WA3ULH discussed using clear fingernail polish to protect mb-off letters from '
.. well, rubbing off. DATAK (who makes rub-off letters for electronics) also has a clem
protective goop with brush. Frankly, the clear fingernail polish is about the same and
probably much cheaper.

Another alternative is to use KRYLON No. 1306 WORKABLE FIXATIF spray coat-
ing. Itis available at art and office supplies (vice a hardware store). A can will last for
years. You spray it on just like paint. It goes on as a shiny coat. ] usually puton arather
light first coat to just bond the letters, then a heavier 2nd andfor 3zd coat. If you put 2 real
heavy 1st coat, the letters can dissolve! With a Light 1st coat, let it dry, then dump it on,
works very well. Its nice in that it puts an even protective coat over the entire panel
surface. Each coat dries in a few minutes (no overnight thing).

The Fixatif is meant for protecting pencil sketches. I have used it on pencil drawn
schematics of ham projects ... puton a light single coat, and the pencil won’t smear and its
quasi-water proof. It also works GREAT for weak photocopies. If yon make 2 photocopy
of 2 data sheet or schematic (or preparing camera ready art), the Fixatif slightly dissolves
the graphite on the photocopy, bleading it together for an impressive look. Also, the graph-
ite won't thereafter flake-off. On a previous suggestion of doing the front panel lettering
on a PC and photocopying onto a clear plastic carrier, 1 have used the Pixatif to bond the
graphite to these plastic sheets. There is also a drafting film available with a self adhesive
back which can be removed after photocopying. Iis kinda a foggy white. The Krylon, if ~—
applied a little heavy, seems to convert the foggy matte look into more clear and transpar-
ent. The backing can be removed to expose the adhesive and applied (stuck) to the panel
directly. The Krylon coating will help keep the letters from flaking off.

Paul NASN

SOLDER FLUX FUN!!
From: Dennis, K1YPP

Tust wanted to make a few quick comments on the solder/flux dialog: The old rosin
core solder can tend to leave some ugly looking brown material on the joints, but from an
operational perspective, it is reasonably insulated and at DC and low frequencies it doesn’t
do a lot of harm. It is wise to clean off as much as possible, but the effort may have
diminishing returns. It is especially difficult to remove if it is very old.

The water soluable stuff is very easy to clean. A mild handsoap and warm water
works very nicely, the soap isn’t even necessary. Contrary to the rosin solder however, it
really should be cleaned if high frequencies or extremely small currents are involved.

I¢ this stoff is used with CMOS circuits, or devices such as the Unitrode UC3906 battery
charger chip, strange things can occur if it is not cleaned off. A CMOS chip, such as the ("™
Curtis Keyer 8044ABM will start io key itself, or not key at all etc. The UC3906 previ- ..
ously mentioned has currents as small as 10 microamps, and this flux, if left on, can offer
paths as low as a megohm between pins on the IC. Things can vary with temperature and
humidity and drive a builder crazy if they are not aware of this flux being on the board.

I prefer the water soluable stuff, it is more pleasant to work with, but must be cleaned off.

72, Denis
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NorCal 40a Variable Bandwidth Xtal Filter Mod.
by Monte “Ron” Stark, KU7Y '

285 W, 4th Ave Sun Valley, NV 89433

ku7y@sage.dri.edu

The NorCal 40a is a very nice radio. One of the things I like about it is that you can do
50 much with it. I have added an AF volume control (which Wayne keeps saying T don’t

== need!), and a keyer. The keyer is based on the Curtis 8044ABC chip, So far, so good.

Good radio and I could have left it just like it was. But what the heck, why not look
for things to keep making it better?

Wayne Burdick E-Mailed this idea to me awhile back and vesterday I got around to
trying it. What is it? How about making the crystal filter a variable bandwidth filter? Take
four resistors, three diodes, one capacitor and mix with a little solder, wire and a few
minutes of your time and presto, you have a nice working variable bandwidth filter in your
40A. I haven't measured the response of the modified filter but judging by the seat of my
pants I would say it goes from over 1 Khz to about 100 Hz, In the wide position you can
hear both sides of a signal. in the narrow position all you hear is the station you are listing
to. Wayne is using a similar system in his Sierra with good luck.

Parts needed: 3 - MVAMI08 Varactor diodes, (I got ntine from Newark Electron-
ics}), 3 - 100K 1/8W Resistors, 1- 10K Linear Taper Pot, 1 - 0.1 uF Capacitor

Now comes the fun part. You will need 1o drill a hole in either the front or rear panel.
I chose the front because there isn’t any more room on the back on of mine.

1. First remove C10, CI1 and C12. These will not be reused. Use care in doing the
removal. This is a high quality board but with enough abuse it could be damaged! If you
have a hard time getting things off boards, cut the leads and then remove the lead. Clean

smuthe holes with a solder sucker and or solder wick,

2. Install one end of each of the three 100K resistors where the removed capacitors
connected to the crystals. Connect the free end of these restores to the wiper of the 10K
pot,

3. Connect one end of the 10K pot to ground. I used a piece of wire from the pot to the
ground hole of C12,

4. Connect the 0.1 uF capacitor between the wiper and the ground end of the 10K pot.

5. Connect the other end of the 10K pot to the regulated 8vde. I connected a wire from
the pot to R20. Use the end of R20 that is facing away from the front panel. DO NOT
connect to the R17 side.

6. I chose to mount the diodes on the bottom. Mount them where the original capaci-
tors were located. Connect the cathode to the crystals and the anode to ground. Use the
picture in the 40A manual to orient the diodes correctly.

Do the normal checking for solder bridges etc. Then fire it up. [ took the time to
realign the whole rig. Then I started playing with it. Wow, what a rig. Ileave the filter
wide while tuning and calling cq. Then, while in qso, I narrow it down until it seems right!
The more qrm the narrower I go!

Enjoy the rig and give the thanks to Wayne, both for the rig and the mod. Atta boy,
Wayne!

"‘2’5. Ron, KUY
28, There are 2 filters in the Sierra. To make it wide enough to listen to ssb you need to
add one of the diodes to the second filter also. Wayne hag all the details. Tust e-mafl him
for the info.
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The NorCal QRP to the Field: Mt. Baldy Expedition
by Paul Harden, NASN  (pharden@nrao.edu)
120 Garden Circle
Socomo, New Mexico 87801

Tive hams from Socorro, New Mexico, decided to scale M. Baldy Peak to operate
(he contest from the nearly 11,000 foot summit. Calling the Forest Service, we found out
110 one had vet made it the top this year and the stafus of the road was unknown. About
£:00 am, armed with two 4-wheel drives, QRP rigs and foul weather gear, ofl we went,
All was fine until about 9,500 feet when we entered Sherwood Forest,” about a half-mile
stretch of road throngh tall pines that never sees the sun! The hard icy snow covered road
and the snow drifts offered the road virtually impassible. Bui after considerable time
getting stuck, digging paths with shovels and simply ramming the snow drifts with our
4WD's, we finally made it -
through Sherwood Forest.
Oddly, there was little snow
at the summil. We called the
Forest Service  monday
morning and informed them
"the road to Mt Baldy is
NOW open” We figured ™
they owed us big bucks for
this service!

The participants were:
+ Paul Harden, NASN

« Doug West, ABSWT b T 04 I SIE,

« Dave Finley, N1IRZ s Deal¥en 0w

« Chuck Broadwell, WSUXH  Doug ABSWT digs out his Jeep while Paul NASN works
« Howard Peavy, K9PV on the next snow drift with his Land Cruiser.

Near the summit there is an old comet observatory building, where we setup. Doug
AB5SWT and Dave NIIRZ setup their stations near the northeast comer of this building
to shroud themselves from the cold, bitter wind. NI1IRZ worked 20M CW and hung his
dipole between a weather station mast and the end of a 60-foot boom crane parked
nearby in an E-W direction If only we could have raised that boom! {(We checked; no
batteries installed). Doug stretched his 4)M dipole from the same weather station mast
to a bracket on the observatory dome, running N-8 to be opposite Dave's antenna. This
arrangement scemed to cause little interference between the two stations, N1IRZ made
the first "to the field" contest QSO a bit after 12:00 noon and ABSWT shortly thercafter
__a mere 4 hours after leaving Socorre. (The summit is about 25 miles from Socormo).
N1IRZ used his QRP+ while ABSWT was true to the cause by using his NorCal 40.

Paul NASN sctup along a ridge south of the observatory building, streiching his
40M dipole between his Land Cruiser and a self-supporting 16-foot mast taken along for
the occassion. About 100 feet away was a large cable roll, which Paul felt would make a
better "desk” than the small table he had taken. It took over a half an hour, but Panl
{inally rolled the cable roll, and unrolling the cable wire still attached, to undemeath the
center feed of the dipole. It made an authentic “to the field” operating fixture for his
station, as shown on the photo page. The resulting splinters combined with cold fingers
made Tor some interestinig CW keying. Paul used his "mini-rack" of homebrew and
heavily modified MFJ gear on 40M CW.
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To his eredit, Chuck WSUXH was
the only one to operate from the actual
summit. He backpacked his NNI1G and
other earthly belongings (like lunch) and
hiked to the summit. Chuck put up a 40M
inverted vee from a 16-foot telescoping
mast he hand carried and QS0'd a few
stations. However, after fighting the
elements, he retreated about 2pm and
sefup his station again several hundred
yards west of the observatory building and
operated some more.

Howard Peavy K9PV had to leave
town after us and decided not to tackle
"Sherwood Forest® by himself (a wise
decision). He operated his station from a
campground mside a canvon amidst tall
pines with fair success. He strang a 40M
dipole between two pines up about 30 feet
using the fishing-lne-and-rock-technique.
Howard operated his NorCal 40 in the
prone position on a sleeping bag .. an
operating posture Howard said he'll not do

Chuck W5UXH operating from the summit,
The view was spectacular. We think the haze
on the herizon is the Pacific Ocean.

again. Howard camped the night here.
It was still wintertime above timberline in New Mexico: the wind blew the entire
N time, the weather was cold (41 degrees at 3pm) and it finally beat us about 4pm when we
tore down the stations and retreated to warmer ground, Inspite of our harsh environment,
the contest was fun. To demonstrate how the weather worked on us, notice the photo on
the next page of ABSWT stringing his antenna, wearing only a shirt and no hat The
photo below is an hour later; Doug has by now donned a heavy coat and ball cap.
Another phote on the next page was taken about 3pm; Doug has reverted to fult foul
weather gear. All of our "dress codes” seemed to change in a similar manner.
We found no tactical advantage from our moumtain top location, at least using
dipeles. Verticals, offering a lower radiation angle, would probably be more effective.
The QRP "to the field” exercise was
fun. We'll be back next vear, ejther
from Mt. Baldy (with verticals) or
another unique "to- the field"
location. A date a little later in Apri
might offer better seasonal weather.
The excellent photos in this
article were all taken bv Dave,
NilRZ. Somehow in the al] the
excitement, we unfortunately never
got a photo of him or of Howard
K9PV. But with no photos of them,
1t makes is easy to just sav "thev
were the handsome ones in the
group!"
-- 72 de your friends in New Mexico

Douy ABSWT warking his NorCai 40 with Dave
N1IRZ's QRP+ 20M station on the right.
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Doug ABSWT raising his dipole from the NASN's station and dipole "up 10,700 ft.
weather station mast. The wind speed The actual summit is in the rear where
instrument was missing two blades! WS5LUXH setup his first station.

NASN working 40M CW with his "mini- Doug and the ABSWT/N11IRZ station, by

rack” QRP station, powered from the now well bundled up. He's not smiling;
cup of hot coffee and com nuts. he just froze up stiff that way.

All photos courtesy Dave Finley, N1IRZ

What's your story? Send your story and photos to QRPp editor Doug Hendricks, KI6DS
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Back Issues of QRPp

Back issues of QRPp are available in bound issues only. Volume I contains the 3
issues from 1993, and Volume IT contains the 4 issues form 1994, Volume I is 140 pages
and costs $10, while Volume II is 296 pages and costs $15. Both years are $25. To order,
send your money to: Doug Hendricks, KI6DS, 862 Frank Ave., Dos Palos, CA 93620.
Make all checks and money orders out to Doug Hendricks, and NOT to NorCal! DX orders

_ JIplease include 310 extra per order for postage. All prices are for US Funds only!

~ Curtis 8044ABMKeyer Chip
‘and Far Circuits Board Combo

NorCal has made a bulk purchase of the Curtis 8044ABM Keyer Chip and is offering it
with the Far Circuits Board and the Info Sheet for $17.00 Postpaid. DX orders add $3
shipping. US Funds ONLY!! Make Checks or Money Orders out to Jim Caies, NOT
NorCalt Send your orders to: Jim Cates, WASGER, 3241 Eastwood Rd., Sacramento, CA

95821,

‘NorCal QRP Club

__"QRPp is published at Dos Palos, California 4 times per year: March, June, September, and
December. Subscription fee is $10 per year for US residents, $15 per year for Canada, and
$20 per year for DX. To join NorCal QRP Ciub send your name, call, and address to Jim
Cates. There s no charge for membership to NorCal QRP Club. To receive QRPp, you
must subscribe and pay the fees. Send your money (US Funds ONLY) to:

Jim Cates, WAGGER
3241 Eastwood Rd.
Sacramento, CA 95821

The articles in this journal have not been tested nor is there any warranty as to the feasibil-

ity of the items described. The articles have been published with the consent of the

authers, and no article may be reprinted or reproduced in any form without the expressed

written consent of the author. All authors retain ali copyrights to their materials, and all

articles in this publication are copyrighted. Publishers of other club newsletters may

reprint articles as long as they are NOT for profit and not a commercial venture of any
- kind, and credit is given 1o the author and QRPp.
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From the Editor

by Doug Hendricks, KI16DS

862 Frank Ave.

Dos Palos, CA 93620

Phone: 209-392-3522 Internet: di@deneb.csustan.ed

Sumemer is fast drawing to a close as I write this at the end of July. There has been a
lot going on, and it is exciting news. The Cascade sales were phenominal. We kitted 200
of the kits, and have most of them spoken for. Hopefully all will have been shipped by the
time that you read this.

In the March issue, I printed an article on the Neomyte, which was a cigarette sized
75M SSB transceiver by VETTX. Joe has updated the article, and we shonld have it ready
for the December issue. Also, coming in the December issue will be an article on the
Cascade, by John Licbenrood. And we will have a full report on the results on the QRP to
the Pield Spring Contest that was sponsored by NorCal and run by Bob Farnsworth. There
was just not room in this issue for everything that we wanted to print. .

This issue does feature some great articles and I would like to draw your attention to
the announcement on the availability of NorCal Membership Certificates on page 63. Bob
Finch contacted me last winter and wanted to know why NorCal didn't have membership
certificates. I explained to him that no one had thought of it, and that no one had done it.
He offered to take care of the matter, and now we can take advantage of the fruits of his
labors. He has done an outstanding job in true NoiCal fashion. Please remember to make
out checks and money orders to Bob and not to NorCal when you place your order. Thank
you Bob for stepping forward and taking care of this. _

I have more exciting news. Plan on attending the Pacific Division ARRL Convention

at the Concord Hilton Hotel in Concord, California Oct. 20-22. It will be an exciting
weekend full of QRP activities, We have firm plans for 2 QRP sessions, in the large
lecture room. John Liebenrood, K7RO the designer of the Cascade and Demry Spitde,
VETQK who designed the Epiphyte, will speak on Saturday on SSB and QRP. Wayne
Burdick, N6KR, will talk about his latest CW designs and then Stan Goldstein, N6ULU
will tell you how to work over 100 countries with a NorCal 40 at the Sunday QRP session,
NorCal will sponsor a hospitality room at the NorCal - ARCI booth on both Friday and
Saturday nights. Several of the Nationat Officers for ARCI are planning on attending, so
it will be a chance for you to meet them. They are helping with the booth costs for the
second year, and we thank them for their help. .
CORRECTION: Floyd Carter, K6BSU, sent me the following corrections for the "73
Special” that was printed in June QRPp. Receiver: 1. A 100K resistor should be added
between +5V and IC3, pin 3. C8 also goes to IC3, pin 3. 2. On IC2 the +12V should be
on pin 8, Ground is pin 4. 3. On IC3 ground should be pin 11. Vackar VFO: 1. The
lower end of C1 should be grounded, not to C2, C3 etc. 2. R12 is a 10T Helipot with turns
counter dial, 3. C4 should be a 13pF N330 ceramic disc (temp compensation). 4. Subs
for the SK3050 are NTE221, NTE454 or RCA40673. Building Tips: 1. K1 in the
transtitter can be replaced with a st of contacts on the TR switch, use a DPDT. 2. Use
a bolt on heatsink for Q3. 3. An NTE612 will sub for the MV2104 varicap. 4. In the
receiver & TLOR4 will sub for the LM324. Floyd also has photos showing the enclosure,
and circnit boards which will help in the construction. If you are building the rig please
don't hesitate to contact Floyd, but please send $1 if you want copies of the photos, and i
you are writing for help, include a SASE, #10 business sized. Floyd's address is: Floyd
Carter, 2029 Chist Dr., Los Altos, CA 94024

One last note. 1 am running for election as the Western Representative on the ARCI
Board of Directors. I would appreciate your vote. Thanks, 72, Doug, KI6DS
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AA7QY Field Day Report
By Roger Hightower, AATQY
1265 W Kiowa Cir.
Mesa, AZ, 85202
aa7qy@primenet.com

Well, it's over. Interesting exercise..my first as a QRP station on natural power.
Lots of activity, as I’m sure you all know, but not too many folks had ears for qrp stations.
Most of my contacts were with the West Coast, Texas and Colorado. I did pick up Uah,
Idaho and South Dakota, which are rare in any case.

31 gso's only, but had limiled operating time and was stuck on 40M the whole time.
The only grper 1 heard was NASN answering someone else’s CQ, and didn't have a chance
" to call him since the flequency was in use.

I ran the QRP+ to a random wire with a 7.5 amp gel-cell charged by a solar panel, and
did have a lot of fun. CW only, since I haven't received the back-ordered mike and haven't
gotten around to making one that works.

.. The real excitement of the weekend was a Saturday night visit by a black bear some
30 yards from my station, tearing up a stump looking for grubs. Abby, my Springer Span-
il did a lot of woofing and growling, but fortunately did not get the bear’s attention. Ttdid
put an end to the night-time operations, though, Discretion, valor and that sort of thing,
Fear, really!!

Hope all of you had a great time. Sorry [ missed you, and will work harder next
time. Maybe the QRP Afteld thing this fall.
72/73, de Roger, AATQY

NW QRP Club Field Day Report
By Brian K High, KV9X

352 N 1018T St

Seattle, WA 98133

nwqrp@scn.ong
Whew ... what a weekend! The NW QRP Club’s Field Day effort was a lot of fun.

We had visits from two local papers (SW Wash. area). We made the 2nd page of one of
them on Sunday with a picture of Bill, N7TMFB working RS-12 with two QRP +s. The
uplink used a tuned 20M loop (reduced size, mast mounted at about 15-20'). The down-
link used a 15M/10mMyagi at about 25'. Unfortunately, the caption in the photo said we
were just tuning in a broadcast. Oh well. We expect to have something in a weekly paper
as well. We also used an 80M Bic (TM) dipole at 50' fed with 300 Ohm tv twin lead, a
sloping 40M loop, two 20M phased verticals, a 10/15/20M 3 element yagi, and a 5 ele-
ment yagi for 2M at about 30'. .

We had a lot of trouble with interference between the two transmitters, especially
when one was on 20, 15, or 10M. While we moved the 15/10M yagi, the press was
shooting away at the spectacle (we moved it without lowering it). This didn’t really help,
particularly since the real problem was that the SWR was off. Once it was properly tuned
things worked out okay ... at least for Saturday, Hitl

The Bic (TM) worked well on 40, but the loop (sloping to about 87} did better. We did
use the Bic (TM) all night on 80M and 75M SSB. I made it the night before we left ...
what a light-weight antenna! I will use it backpacking this summer (to Alberta I think}. I
may want o build ore of Roy’s (WE6EMT) “Z-Match™ tuners. His was really nice. (He
had a great CMQOS Memory Keyer also ... Thanks Roy!)

Unfortunately Marcia's call-sign didn’t come in time, so we didn’t run 2 Novice sta-
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tion. She had a lot of fun, though, and learned a lot. She has the feeling she will Teally
enjoy contesting when she gets her code speed up.

I hope y’all had a ball as well. Ibei you did!
72, Brian, KV9X

FD ’95 Report from La Estancia de los (Guajalotes Sonrientes

By Nils Young, WBSEIIN

126 W, Main St

Medway, OH 45341
NYQUNG@ nova. wright.edu

Ok, so | get home from work on Friday, having ficld tested the Argosy set up on the
parking lot light poles. So 1 unpack everything and put 1t back in the shack and go out to
cat and take my medicalion and try to keep from going out into the shack but 1 can't. So I
futz around out there for a while and then come in, Cindy catches me at the fridge: "Mom
called. Tomorrow is the Fire House Pancake Breakfast. We're gong to go over around 9
and eat and then watch the parade. And you have a haircut appeintment at 12:30.7

T wish I had more whiskey. I drink some seltzer with a twist of lime and go back out
to the Tadio shack. I solder some wires together and bumn myself and then come inside and
prepare to crash.

T get up the next morning around 8. Andy (the youn gest) s downstairs watching some
sort of mind-numbing anti-intellectual pap on “Nicktoons.” 1 go cut to the shack and look
at some stuff. T can feel one of those killer headaches coming on. I go into the house and eat
two ibuprophens and two acetaminephens and drink a big glass of water. Cindy shows up.
We begin the Saturday morning rushing around and getting ready to do semething that we
call relaxing, We find my keys. We go to grandma’s and the firehouse and eat and watch
the parade. The headache has begun to tip the scales toward minor convulsions in a dark
room waiting for a quiet death. I go back home, eat some more pain killers, drink a half an
espresso and go back to get my hair cut.

“T hope this haircut can kill this headache,” I say, walking in the door. The scissor-
wielding blond (I'm not so far gone I can’t recognize good-looking women) says “Sit
down, honey. 'l be right with yon.”

1 sit. She cuts my hair. It's a Hemingway bit. Simple sentences. A conversation, She
finishes my hair. I look in the mimror. I look good. I am ready for a job interview. I look
pormal. My headache is gone. I pay and give her a substantial tGp.

When I get home, all the pain killers have finally taken control of my brain. I go
upstairs, put on my cut-off jeans and pass out. Five hours later, around 6 p.m., Clndy
comes up to get me. We have a dinner reservation at one of the fancy places downtown.
One of the few places downtown still open, now that everyone else has fled to white
suburbia and the security of little housing developments where you can’t put up an an-
tenna. Been there. Done that.

We go to eat. The food is good. T get to thinking about Vygotskian stuff and write a
whole course outline on a dinner napkin. A paper one. The table, in fact, is covered with
a square of white paper. I write more stuff on it. Cindy and 1 talk. Caves, buildings, how
the food tastes. Postmodernism. The vsual.

We go home. I go out to the radio shack. Everyone is having a good time. I have
decided that T will not start cut 1D and then suddenly become 1B or something, I check the
equipment. It works. I am happy. 1 go in the house, take a shower and hit the sack.

Sunday morming dawns. I get up and find Andy watching some more mindless pap.
Out in the radio shack, I open up the Argosy and change the timingon the AGC. Then... ah,
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then.. then | notice why the frequency hax been so jumpy. T park the radio and listen. The
freq shitts, The back thrust beanng on the PTG s cracked. Straight through, And now...
now comes the interesting part.

I sel to temoving the PTO. In the course of leaning over the bench to fix the radio, I
somchow screw up my back. 1 have 1o very carefully pull mysell erect, lower myself inio a
chair and then try to figure which way to lean so that I don’t get the “knife in the back”
pain to which Lhave become not at all accustomed over the past 10 years or so. And [ still
have to fix the PTO.

To make an already long story short, by the time 1 fixed the PTO (and it's weird why
Ten Tec never made the shalt on the PTO run to ground..thus leaving the user with a
strange “hand capuacity ¢ffect” or whatever they used to call it}, it's 1 hour feft of FI3. I
listen around. Everyene is very slow and very quiet and I think that they must be all just
about burned out. I go back into the house, take four each of every pain killer that I've got
and go upstairs to lay down. Cindy has stripped the sheets off the bed. The PTO is fixed
and I could give a hoot less about civility, [ roll, groaning in pain, onto the bed and fall
asleep. Three hours Tater, the pain is still there and now... now it’s timc to go to the
grocery.

So my FD experience this year — one that would, I thought, mark an end to nearly 10
years of radio silence in this house — came out to this:

1 contact. On 40m. The Friday before FD. 5 watts into a light pole i the university
parking lot. Great fun, this.

Se, how’d it go for youze people? Chigger bites? Lyme disease? Cold beer? Warm
beer? Wasps come zooming in? Fall asleep over the key, sending out 2 centiguous strearmn
of “dits"? Run out of gasoline? Oh, weather, How was the weather? 1 think we need a
complete rundown on the weather. Yep.... so... -

The weather here was sunny on Friday, very hot and humid with a few thunder show-
ers now and then. The lightning did not hit the light pole. I was careful, On Saturday it was
on and off again and it didn’t make much difference anyway. Hot and humid. Sunday, 1
don't know. I slept through some of it. And the rest of the time I was too busy cussing and
groaning.

Oh, did I mention that I also had to take Andy over to the crazy foy store to get him a
“big, rubbery fish”? Well, [ did that too. Tt was cool. They have rubber chickens and rubber
fish and rubber faces. There's one that has a bunch of fingers where the mouth should be.
One of lan's friends wore one on the way to the house on Halloween. Scared the crap out
of Andy. He had a little problem with that “momentary suspension of disbelief” thing.
Wayne came in the house. Andy took one look at Wayne, Wayne made the fingers wiggle.
Andy ran and hit behind his mother. SO much for the big rubbery Wayne. That's why we
had to get the big robbery fish. Appease the rubbery gods, I think it was.

73 Nils WBSIIN

Athens County Ohio ARA Field Day
By Eric McFadden, WDERIF -
12600 Adeline Cir.
Athens, OH 45701
wmefadden@ohiov.edu

Greetings, fellow QRPers! Field Day 1993 is over. The Athens County (Ohio} Ama-
teur Radio Association (ACARA) competed in category 1A from the County Fairgrounds.
Our Field Day team consisted of six members, about half being CW ops, the other being
Phone men. We operated under the cailsign WSMHV. This was the first Field Day the
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ACARA has participated in as a club in several years.

We installed an 80/40m fan dipole between a large tree and a flag pole and a 15/20m
fan dipole between two trees. We operated from an open picnic shelter, but had & tent in -
case the bugs got too bad—they didn’t—and a mobile home in case the thunderstorms got
100 bad—they didn't, It didr’t rain during set up, but did rain nearly all night.

Our rig was the club president’s Argonaut 515, and we tried his newly-purchased
MFJ 20m CW rig for a shert while. The only significant problem we had was QRM; the
Argonaut lacks an IF CW filter, and the Radio Shack DSP unit we tried wasn'l ideal for
the very crowded bands. (Our back-up rig was my HW-8, a fine rig for occasional use, but
it would have been dreadful for Field Day! I'm glad we didn’t have to use it!)

We an off of batteries. being charged by a 28 watt solar panel. (I found the lack of
generator noise to be very nice.)

I provided my Idiom Press CMOS Super Keyer 1I for the CW operations. The other
two W operators hadn’t used a memory keyer before, and I think they are converts now—
they both expressed interest in building their own.

We logged io an old, tiny, Sharp sub-notebook PC, using WROY software—it was a great
program. We also logged to paper, Just In Case.

I haven't gone through the logs yet, but we made approximately 260 QSOs, mostly on
CW. I don’t know if this is 2 good score—I"1l have to wait for the QST results in Novem-
ber—but we felt good about our effert.

We set up after 1800z Saturday, to take advantage of the 27 hour operating period.
We were very surprised to hear that the bands just shut down at 1800z Sunday, so the extra
three hours we had were very unproductive. It appears that maybe we should have set up
early. T speculate that most of the groups set up early, so they can't operate past 24 hours.
72, Eric. WDBRIF

AB5OU Field Day Exercise
By Tim Pettibone, AB50U
1661 Alta Vista
Los Cruces, NM 88011
tpettibo@NMSU.Edu

Had to stay home but operated my new QRP+ off of battery power. Antenna was
Zepp up 15' (about 6-7- ft long, who measures?). Yep, the QRO stations weren’t listening
real good. Worked 60 in 33 sections in around 10 hours of operation all en 40/20m. Even
snuck a few casual g’s in on 30m! Had fun, already sent in my log to ARRL! Love my
QRP+!
Tim AB5QU

G5RV Comparison on Field Day
by Bob Hightower, KITMN
1905 N. Pennington Dr.
Chandler, AZ 85224
bobhigh@primenet.com

Well, with all the discussion on the effectiveness of the G5RV on 30 meters, and with
Field Day being the perfect opportunity to string aniennas, I used two antennae, at right
angles to each other, one HB and one commercial, both 40 or better off the ground.

The HBE antenna did indeed tune and work well on 30 meters (using a TS4508AT),
while the commercial antenna did not. Hnmmmmm.... both are cut to the same length,
and, purportedly, vse the same wire. Only difference is in the center msulator. Obvicusly
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there is some other electrical difference that I don’t have the expertise, equipment or ime
to measure.

Anyway, it seems that, with a good tuner, the GSRV witl work on 30...maybe. Noth-
ing definitive here, at all.

I strung the two antennas up at right angles as an experiment, using an antenna
switch, to see what the difference in propagation would be for the states to the north of us.
Not much, really. Some of the calls to the Eastern states were made with the wrong an-
{enna, with better reports than from those on the antenna oriented that direction. But,
there were no problems noted, seemingly no coupling of any kind, even though the ladder
lines/feed lines were somewhat close. One benefit was that if I couldn’t hear a station, I
just flipped the switch, and, in most cases, there they were, much better. Have to do this
again.

Also strung up the Bic Flamethrower. What a little jewel this is. Working with both
the QRP+ and the NorCal 404, it was an absclute wonder. Light, easy to erect and very
easy to tune, this one is a keeper,

Hope all had a good time on Field Day, as we did at about 8000" in North Central
Arizona. Look for you all at the fall QRFP Afield.

73 Bob KITMN

NN9K Field Day Results
by Peter Beedlow, NN9K

741 Greenway Ave.

Colona, IL, 61241
PB13128@deere.com

Call: NN9K

Class: 1B (2 operators: K9WA & NNOK}
Section: I

Power output: 5 watts, CW only

Band QS¥’s

80 95
40 151
20 228
15 54
TOTAL 528

Equipment and antennas:
Radio: Icom IC-735
Antennas: 2 McCoy dipoles at 65 feet and 1 old, 1957 vintage tribander, at 20 feet.
Logging: Laptop powered from station battery supply ranninn NA.
Ought to be more operating events (fead: contests) that allow QRP power with single
transmitter and 2 operators. Very relaxing!
Hope you all had fun,
72173, Pete, NN9K

N9R] Field Day Report
By Russ Johnson, N9RJ

760 BE. Freeman Ridge Rd.
Nashville, IN 47448
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johnson(@indy.tce.com
My plans to get the club to use my new QRP+ for Field Day didn't work out too well.

The others wanted to use a REAL rig ie Kenwood T8-690. That was ok I guess even
though they should have at least given the QRP+a try. They started out at 5 watts but it
wasn’t long before the were turning the power up to 15 watts then to 50 watts s0 I said why
stop at 50 just tumn the thing up to 100 watts and forget QRP s0 they did.

When my turn came fo operate 1 fired up the QRP+ and it really worked great, I
don't have the log sheet printout yet {used PC with CT logging program } so can't tecap
the numbers yet but I had very good success on CW. Ididn’t fry SSB as I was the only CW
Operator this year.

My first session was 2:00 to 4:30 am Sunday morning on 80 Meters. Ran at about 23
per hour rate with one half hour with 25 contacts, Tt was all search and pounce as calling
C(Q didn't seem to net as many contacts. About 6:00 am Sunday I tried 40 for a while then
the phone guys took over again.

There were two guys interested in the QRP+ and were very impressed with it but
would not operate the EVENT (see Chuck, I remember it’s NOT a CONTEST! hihi). We
did play around on 30 Meters a bit but the receiver was not happy with the other rig on 40
s0 next year I think I'll try band pass filters for 30, 12, and 17.

We had a fair turnout of ops, only a few hours of rain, and only one BIG thunderstorm
(2 inches of rain in 40 minutes) so another sucessfull Field Day.

Hope you all had fun too. 72, Russ Johnson N9RJ

FD ’95 and More
By Preston Douglas, WN2V
216 Harbor View N,
Lawrence, NY 11559
PDouglas1 2@acl.com

1 had four friends punk out—and it rained. So operated 1E alone at home and made
81 QSOs operating a few more hours than Nils (who easily takes first place for the best FD
report.) Made 40 of the Q8Os with the SW380 (Hello, Dave Benson, the new 2N3553 did
the trick and it puts out a solid 1.5w, Must have blown the original with the spurious junk
caused by putting the wrong toroid core in the xmt bfo. Thanks for the help.) Another
discovery: RIT is not needes for FD!

No guestion, the CMOS Tl memories were the best anti-fatigue, anti-error aide ever.
I will never contest again without it. Unpaid endorsement: The CMOS I by Idiom Press
(see any QST, I don't have the address handy) is easily the best buy out there in memory
keyers. I programmed one memory with the exchange. One had a FD CQ. One just my
call sign (sent the exchange while logging—even grabbing a sip of caffeine—very easy.)
Made only two QSOs calling CQ. That’s about the right ratio—one out of forty Q8Os
calling CQ with cne watt.

Ran all battery with SW80, NW80/20 on 40m, Explorer20, and old Digitrex on 20M
S$SB (one lousy phone QSO). .. and tock a lightning hit. It made a six inch scar from 40
feet up my big tree down the bark into the ground, and underground to my gas line (no
explosion, thank God.) Due to impulsefinduced/ secondaries {who knows), we lost two
ivs (just out of warrantee), two computers (warranteed) one phone and one alarm system,
assorted light bulbs, and one GFI protected outdoor electrical circuit. Scared the crap out
of us at 3am. Obviously, I wasn’t operating. (I'm too old for ail night contesting.) Rigs
were grounded and d/c’d from all antennas, so no damage in the shack. I leave ‘em that
way when not in operation. You should too. Funny how it hit that tree 65 ft from my tower
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(altached to the back of the house) which is kept cranked down to 30" and is well grounded.
Maybe it (the tower) protected the house under its umbra.
Preston WI2V

FIELD DAY - No Challenage for my QRP!
By Dennis Marandos, KiLGQ

42 Cushing Ave.

Nashua, NH 03060

kllgg@dennis. MV.COM

Field Day is over and I lost! I didn’t just lose, but 1 went away weeping. My QRP
rigs were NO match for the big guns out there in KW land. I'set up a station in Holdermess,
NH (Golden Pond) on Squam Lake and pitched three dipoles. I was on 20 and 30 and 40
meters, which was great. Ihad my extra car battery charged and ready for some serious
number crunching activities. T was going to make some big scores on this contest if 1 had
to stay up all night doing it.

When two o’clock in the aftemoon rolled around, I was just finishing my last dipole.
I ran into the shack (a screened area facing the lake) and ‘got on.’ Now the big BUT of
contesting. I could hear them, but they couldn’t hear me. [ made two contacts (15 seconds
a piece) in two hours. I was frustrated! I, for some unknown reason, brought my TS-
4508 AT and tried to make a few points with higher power. I filled 8 pages!

I believe the playing field is pretty loopsided with QRP and that the real contest will
be this September 16 with QRP AFIELD. In that contest, the playing field will be level
and ali the players will be using the same tocls. It’s going 1o be a contest for QRPers, and
not QROs!

As with all contests, there is the weather factor. On Saturday the WX was in the 80’s
with a gently breeze coming off the lake. When the contest was winding down, I couid
hear thunder in the background. At 1:45 EDT Sunday, I thought it was about time to
remove the dipoles off the trees. I got ail the wires down, the rigs all packed away, the car
loaded and headed far the dirt road. Three minutes on the road, from the cabin site, the sky
opened up and Armageddon poured for an hour of steady mensoon rain. BUT, I didn't get
wet!

I am looking, no I am gunning, for the QRP AFIELD in September! Watch out RF,
htere I come. Dennis - K1LGQ
Editor- New England QRP Club newsletter

NORTEX FD

By Henary Smith, NASK
1380 Camino Real
McKinney, TX 75069
hbs@crl.com

I would classify the NORTEX (North Texas) QRP Group Field day outing as a suc-
cess. We set up in a little park in Richardson Texas.
Antennas:

Loading up the rail road track that ran beside the park seemed to work but we en-
countered problems every time a train came by. It seems that when the road crossing gates
went up, our antenna become rather discontinous.

So we loaded up the celluar radio tower that was on other side of the park.

After virtually shutting down the North Dallas celluar corrider, we decided to revert
to our back up antennas which was a pair of 140’ long wires at 90 degree angles (no
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kidding). This gave us good coverage.
Participation:

We had 6 to 8 participants during the more sane hours and had 4 all-nighters.

The big push was to have a good time and 10 atlow some of our less-experienced CW
ops to have a go at a contest. We had success in both catagories.

A note to Dennis, K1LGQ:

Vou are correct, it was tough, especially right after the starting gun. But using a few
tricks, you can level the playing field and make lots of contacts. More on this next year.
Thanks to all who came out.

Smitty, and the NORTEX gang.

It's A Dupe!

By David Johnson, WAANID
2522 Alpine Rd.

Durham, NC 27707
djohnson@acpub.duke.edu

Here is a true account of a really (at least to me) hilarious situation that happened
when I went to visit the CFD (Chatham County Field Day) this past weekend. It was in the
first hour or two of Sunday morning, locai time. Paul Strond, AA4XX, was kind encugh to
show me the 40m cw qrp station (connected to phased verticals) and to let me operate
awhile. Bob, KEANBC, was dupe checker at this position, and he stayed on while I began
to operate. Paul was hanging around either in the tent or just outside for awhile, and I was
using the headphones as a speaker {like I do at home a lot with the Sierra). I was using a
pencil to copy calls and then told them to Bob, who checked for dupes. Paul was copying
in his head, and several times would say “it's a dupe” immediately upon hearing the call.

Well, T don’t know how long he had been operating at this position, but it seemed that
he had a good short-term memory, as he was invariably correct in these pronouncements.

Ok, now for the funny part. Seems like six or seven times Paul made these judge-
ments (correctly, as determined by Bob’s checking the dupe sheet), and Panl wanders off
from the tent. I keep operating with the headphones as speakers, and copy another call,
Way off in the distance ] hear this faint voice, a barely discernable whisper: “it’s a dupe™
I Jooked for Paul and he had disappeared in the darkness, but must have been 50 feet
away!

Not only did he correctly remember all those calls, but he was copying the andio from
the station when he was halfway across the field! I started laughing uncontrollably, and
Bob did toc (somry to WA3ULH, Rob, operating in the same tent &t another rig, who suf-
fered some local qrm!), because we were straining our eyes in disbelief, trying to deter-
mine how far away Paul was! There wasn’t too much Tight on the field, but that avdio sure
must have been weak in Paul’s ears! Of course, when Bob checked the sheet, sure enough
it WAS a dupe.

I went on to work some more stations, and had a greal time operating. But the best
part was the incident described above, when Panl demonstrated both his extraordinary
short-term memory and his exquisite ability to copy the weak signals, with that unforget-
table phrase from across the field: “it's a dupe!™
Have fun hammin’! Dave, WA4NID
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N2JGU QRP FD95

By Gary Diana, N2IGU

65 Pacer Dr.

Henrietta, NY 14467
gmd@rfpol.rfc.comm harris.com

Brad WBEYGG and 1 got together for a third QRP Field Day. We setup a tent,
operating table, ¢ic so we could operale the whole weekend regardiess of the weather. We
operated as N2JGU 1B WNY, QRP of course. Our QTH was approximately 40 miles west
of Rochester NY.

Equipment:

TenTec Argosy 80-10m SSB/CW

HB Sudden RX/ Cubic Incher TX for 80M CW

HB Epiphyte 75M S8B + 5 wuit amp

HB NNI1G 80m CW

Misc. 2m fm equipment

We put up a 80m ladder line-fed dipole at about 35". The site had just enough trees
for the dipole, and had a great view toward the southwest, We semp Friday afternoon, and
were getting 89 to 20 over signal reports from Ontatio Canada, NY and PA on 75m Side-
band at QRP power levels.

We made about 300 contacts (290 more than last year!), split 50-50 between SSB and
CW, Most contacts were on 80m and 40m, with a few on 15m and 20m. One interesting
note was that few things had to be repeated on the CW contacts! Was it better OPs, or the
conditions? On Saturday morning we cobbeled together a 4 element “Fred Flintstone” 2m
Quad with #12 house wire, straight out of the Antenna Handbook. It worked like a charm,
but looked pretty primitive. That gave us communications back into the local Rochester
repeater.

We went through two gel cells with the Argosy, and had a solar cell going which
allowed us to monitor 2m for free. The wx was in the high 80s/low 90s and it was HU-
MID. A rainstorm cooled things down for a while on Saturday, but then the high humidity
returned. Brad tock some digital pictures with a camera he borrowed from work, and
they should be appearing on the Internet soon. All in all we had a great time and have
some ideas for a better FD next vear. I guess it’s back to reality now as we re-pay our
wives for letting ns get away for a radio weekend!

73 Gary N2JGU

NORTEX FD - What We Did
By Henry Smith, NASK

1380 Camino Real

McKinney, TX 75069
hbs@crl.com

We are not the experts, this was our first Field Day. But we did sit down and think it
out before we started.

1. Put up the best antenna that you can get in the area. Mike Dooley, KEAPC, was
the antenna chairman. All antenna credit goes to him. We put up twe 140 ft long wires
which were perpendicular to each other. We used 3 20 ft poles for this. The antennas
went right inio the tuner, nothin’ fancy.

The idea was to position the lobes of the 2 wave 20 meter longwire pointing to the
NE, NW, SE and SW. The nulls were due North and South. This gave us some gain in the
directions we wanted. The lobes of the 1 wave 40 meter longwire were not as pronounced
but they were there never-the-less.

Mike kept track of the contacts on a map of the US and his predictions were righ on,
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we worked ‘em where we expected to. We could have gotten hy with one antenna.

Remember, you are competing with beams on 20m, so you need to level the playing
field a little. On 40 and 80, most stations use dipoles or verticals. Not as hard to compete
here. Much more could (and probably will) be written on this subject.

2. We didn't start on 20 meters. What a mess that was! After we heard that, we went
down to 40 meters where there were fewer stations. Just about everybody starts on 20.
Later on when we felt that the crowd would be moving to 40, we went to 20 and stayed
there until late in the evening. Then we went to 40. By Sunday morning, it was all dupes
Also, 15 opened up for a while. Go where most stations ARENT. Actually if you didnl
start until 1900 or 2000 UTC it wont hurt. Let the riot snbside a little.

3. We didnt bother with calling CQ. Forget it if you think that you can hold a freg!
We started at one end and gradually worked our way 1o the other end. If the station didnt
hear us after 2 or 3 calls, we moved on. Finesse and patience.

4. Other:

Most stations cook along at 25-30 wpm, live with it.

If not sure, call any way.

Take breaks.

By dinner time on Saturday, yous hotshot ops are hungry and go to din-din. Thats
when they put in their new guys. That when our slower ops did their best.etc.

Saturday, some of our less experienced CW ops jamped in there and made some
contacts. As they gained experience and speed, their contact rate increased. By Saturday
night, they ran the show and milked 20M and 40M dry.

We aren't the experts and probably didn't place but just about every body made q's
and had a good time. :

Smitty for NORTEX
Henry Smith ¢(hbs@crl.com)

KC4EWT FD: Fuse the Battery!
By Dan Johnson, KCAEWT

1225 Summerfield Dr.

Herndon, VA 22070
Johnson_Dan@AAC.COM

Having participated in club FD activities in the past, KCAEWT's tiny shingle wafted
gently in the jonospheric breeze for the first time. The effort was rewarded by satisfaction
which exceeds the contest score.

The goals were to make and test fixtures necessary to Tun from battery power and to
operate a QRP FD station. Lessons leamned:

1. FD can be done without widowing the family.

2. QRO FD is too easy, QRP puts the spice back, though it's easy (essential, perhaps)
to forget that you’re QRP because it doesn’t matter as much as you "d expect.

3. Less important than power is hitting the sweet spot of the other station’s receive
filters.

4. Tt takes more time and planning than expected to convert one’s station from power
mains to battery power.

5. Fuse the battery (hi).

Locating the station in a sweaty but nearly bug-free wooden shed in the backyard
provided less than optimal operating conditions while maintaining the ubiqaitous balance
between hamming and family responsibilities.

In QRO (100W) years past, I could snare most anyone I could hear. That wasn’t the
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case with QRP, but with surprisingly few exceptions, it seemed like the most inflzential
factor was whether my 5W hit the right part of the receiving station's passband. Excur-
sions of +/-400 Hz from apparent zero-beat often netted contacts. I conjecture that this
was necessary either 1o get all of my signal inside their passbands or to hit the right audio
pitch in their earphones, With a 250 Hz IF filter, RIT proved the most important trans-
cejver feature.

A single deep-cycle marine battery, one of twins acquired to feed 24V to boatanchors,
powered the event with plenty to spare. Construction projects included a power distribu-
tion box, cables, and 4 light source. [ was teo hasty constructing the power cable for the
tuner meter’s lamp. The coaxial power plug’s terminals shorted near the end of FD, and
the fried conductor acted like a toaster instead of a fuse, hence the lesson above about
fusing the battery. '

The ICOM 745, internally tweaked io run 2W minimum, ran W thronghout the
contest. This was my first opportunity to measure its power consumption. With a dead
meter light, it drew 0.55A RX and 5.4A TX. For me, this emphasizes the distinction
between ricebox and "true” QRP technolegy.

In 60 contacts over 7 operating hours with 5W on 40M and 20M, I wosked 33 sections
in all but call district 3, spanning the 1.8, in every direction and including 3 Canadian
sections. Not spectacular, but not disappointing, either. There were some good ears, with
good operators between then, out there. I only worked one other “B” class, KOOM, but
plenty of others were out there working “tarf” stations.

KD4DFD dropped by to try his hand after 20007, but by then it became difficult to
find contacts amidst Q80Os.

Bottom line: despite the limited operating time and a “miserable” score by competi-
tive standards, it was well worth the effort and well worth repeating.

My expectations this year were realistic resulting in no dissapointment. Next vear,
I'll expect to put a more efficient HB transceiver on the air and to improve the score from
this year. Ome step at a time, guaranteed pleasure.

72 de KC4EWT EWT 1B 1B VA VA TU

Zuni Loop FD Report
By Doug Hendricks, KI6DS
862 Frank Ave.
Dos Palos, CA 93620
dh@deneb.csustan.edo

The eleventh annual Zuni Loop Mountain Expeditionary Force made their assault on
Field Day from the Zuni Loop of the Table Mountain Camp Ground near Wrightwoad,
California. The campground is at an elevation of 7200 feet, and has a clear shot at the
East. It is located about 50 miles Nostheast of Los Angeles and is at the tip of the Siemra
Nevada range.

The Zuni Loop Mountain Expeditionary Force was started in 1985 by Bob Spidell,
W6SKQ, (who became a silent key in 1993}, Fred Turpin, K6MDJ, and Cam Hartford,
N6GA. It has always been a QRP Field Day operation, and has grown in size as the
members have invited guests, who in turn have retumed and tnvited others. The way that
it has worked is that the first time you are a guest, and if you prove to be compatible with
the group, then you become a member of the Expeditionary Force.

I first leamned of the Zuni Loopers by reading accounts that were published in the
QRP Quarterly, the Journal of the ARCI. Those accounts were like feeding candy to an
orphan, I wanted more and I wanted to be part of it. It became a dream of mine, to go to
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Field Day with the Zuni Loepers. Then, in the spring of 1993, T came in contact with
Richard Fisher, KI6GSN who just happened to be 2 member of the Zuni Loopers. He
invited me to attend, and I have been going back ever since. It is hike Daylon, once you

Zuni Looper FD Equpment: Most of the equipment in this picture is home brew.
'The only rigs that are not are 2 Mizuho transceivers and an MFJ 85B rig. All of the
rest are rigs and accessories that were used by the Zuni's in their 1995 FD assault
from Table Mountain Campgrouad.

have been, you have to return.

The Zuni Loopers have been through a lot in their trials and tribulations of fighting
the Field Day Wars. Bears have raided the camp. There was an earthquake one year, and
in 1994 there was the Wrightwood Forest Fire that was only 2 miles from the site. It
burned for several days before it was brought under control. But through it all, the Zunis
have prevailed.

This year there were 17 operators with a total of 75 years of Zuni Loop experience!
Here is the list:

Fred Turpin, KSMDT - 11 Years

Cam Hartford, N6GA - 10 Years (he missed on his 25th wedding anniversary)
Keith Clark, W6SIY - 2 Years

Rob Roberts, NTFEG - 9 Years

Richard Fisher, KI6SN - 6 Years

Ralph Irons, AAGUL - 5 Years

Kim Irons, KDE6WIK - 4 Years

Clark Turner, WA3JPG - 4 Years

Doug Hendricks, KI6DS - 3 Years

Charlie Lofgren, W6IJZ - 3 Years

Wayne Burdick, N6KR - 3 Years
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Tom Brown, W&JHQ - 3 Years

VYern Wright, WoMMA - 1 Year

Jon Iza, EA2SN - 1 Year

Tony Gasparovic, N6OAT - 1 Year

Paul Casreiro, N6HCS - 1 Year

Bob Heusser, K6TUY - 1 Year

Fred operated 40 meter CW along with Tony and Paul. Cam, Keith and Wayne were

on 20 and 80 CW, while Clark held down 15 CW and Phone and Rob did the same with 10
CW and Phone. Richard operated 2 M simplex, Tony and Paul helped with 2 M packet.
Clark also did sgme 6 M phone and 1 6M CW contact. Ralph had the 40 S83B station, and
Vern and Doug worked 20 and 75 $SB. Tom, Jon, Kim and Bob logged and Charlie (who
is better known in Zuni circles as Charlie Tuner, was in charge of the tuners).

The Zunis are setious and famous for their antennas, and this year no exception.
Here is the list, and please don’t drool when you 1ead this.

2 Meier Simplex 5 Element Homebrew DNA Quad. (Richard cut his thumb
while building it, and it took 3 stitches to close the bloody
wound. [f he would have been involved in a criminal activ
ity even the LA police would have had plenty of evidence.}

2 Meter Packet Stacked Yagis, Top 4 element, bottom 3 element.

6 Meter Phone & CW  Dipole at 60 Feet.

10 Meter Phone & CW Homebrew ZL Special, 2 element beam.

15 Meter Phone & CW Homebrew ZL Special, 2 element beam. This 1s the W65KQ
Memorial Anterma. Bob Spidell built this antenna, and it is
priceless o the Zuni Loopers. Bob waiches us every year,
and he is pleased that we think of him when we see his

antenna.

20 Meter CW 6 Shooter. Made of 6 phased dipoles at 100°
Dipole at 50

20 Meter SSB 5 element Yagi at 35 feet on arotatable Army Surplus tower.
Skelton Cone at 40 feet.

40 Meter CW 3 element Inverted V Beam at 80 feet.

40 Meter Phone Inverted V at 50 feet.

75 Meter Phone Skelton Cone at 40 feet (same antenna as 20 meter phone,

fed with homebrew ladder line and a tuner)
Half Square at 62 feet. Half wave horizontal element (128"
with quarter wave vertical elements.

80 Meter CW W8IK which is 2 paraliel full wave dipoles that are phased

with 1/8 wave spacing at 90 feet,

Thirteen antennas, and what an antenna farm. Even Vern, W6MMA who has the
best antenna system that I have ever seen was impressed, It took several hours to erect
them, but boy is it werth it. The old sage about the antenna being worth 99 times more
than power is certainly true at QRP levels. The question many of you are probably asking
is how do they get those antennas so high? It is simple my friend, Table Mountain has
hendreds of pine trees that are over 120 feet tall. The Zunis use a modified skingshot
called 2 Wrist Rocket. They have added a Zebco 33 fishing reel to the front by clamping
two 3/16" rods to the slingshot with cable clamps, and then mounting the fishing reel to
the rods. : :

Fred Turpin is a master at shooting 3/4 ounce fishing sinkers over a tree hmb. In the
past Fred has used 4 1b. monofilament line, but this year he used 6 Ib. test and it worked
much better. Fred shot 2 antennas for me, and both of them were done the first time. The
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you wiil get a chance to see it as 1t will be published in QRPp.

16

OHR SCAF Filter

OHR Sprint 30 Meters
OHR Sprint 40 Meters
QHR Explorer 40 Meters (2)
Cascade S8B 20 & 75 (2)
Epiphyte SSB 75 (2)

MFJ 9420 8SB 20

OHR Classic 20 & 40 CW
OHR WM1 Wattmeter (2)
CMOS Super Keyer IT (4)
Sierra (4)

Homebrew 20 & 40 Meter Transceiver
SWL 40-40

Mizuho 40

Mizuho &

St. Louis Toner

NorCal 40 (4)

NorCal 40A

Homebrew Paddles
Junction Box

Z Match Tuners (5)

process is simple, first
the sinker and

- monofilament fine, then

heavy nylon siring, then
a small Tope, if needed,
with one line pulling up
the other in sequence.
What abouat rigs?
This year the Zunis de-
cided to concentrate on
using homehrew rigs.
This was brought about
by the emergance of all
the great kits in Lhe pasl
3 years, Here is a list of
the rigs and homebrew
agcessories that we had
at Field Day this year.
We took a picture of all
the rigs on a table, and

R2/T2 (Hands Linear, T2 Transsmitter, R2 Receiver, Differential T Match, Low Pass

Filter, W1FB Universal YFO)
Courtis Xeyer (2)

HW-9 (2)

Argonaut 315 (4)

Yaesn FT 890

Yaesu FT900

Necphyte Receiver
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Teom 502

HTX 202

Kenwood TS140

Army Surplus 55 Foot Rotatable Tower

As you can see we had quite an array of equipment, with 90 percent of it homebrew.
How did we do? Well, we made 1039 contacts, and we think that we were in Class 6A.
Cam will go over the logs and determine cur exact class. Our point total was over 8G00.
The all time Zuni record for Qso’s is 1199 setin 1993, and it was our goal to break it this
year. But, we fell a little short. One of the problems that we had with the home brew rigs
was that the Sierra was interfering with the Cascade on 20 and 80 and the Cascade was
likewise getting into the Sierra. The front ends need to be beefed up if they are going to be
used in a field day type of situation. The Cascade that we were using did not have the RF
gain control hooked up, (prototype), and we certainly could have used it. This is 2 call to
all of you. Someone needs to design some type of filter to keep the twa rigs from bothering
cach other when they are used in close proximity. Even with the RF control on the Sierra,
the interference from the Cascade was still there. Plus by turning the RF down so fa, the
signals were being attenuated by 30 dB!! To solve the problem, we started trading operat-
ing time, with the CW stations going for an hour and the SSB for an hour. Then when 75
opened, the 20 S$B station closed and we worked 75 SSB and 20 CW with no problems.

Tt was great fun and I certainly enjoyed the weekend with the Zunis. It was worth the
300 mile trip one way. [ wili be back next vear. 72, Doug, KI6DS

K3WW QRP+ 1BBattery 1 OP

By Charles Fulp, Ir. K3SWW

1326 N. 5th St

Perkasie, PA 18944

CFULP@MCIMAIL .COM

Call & Class:

K3WW 1 B Battery, I operator

Location:

Pennridge High School Field (30 feet from my drive way) The location, close to home, in
a valley, a hill to the north rises 300 feet in about 1/4 mile, other directions are not oo-
structed for some distance.

Equipment: QRP+, Azden mobile 2 meter radic, Icom HT and PacComm HandiPacket,
Laptop computer. Gel Cells and Deep Cycle Marine batteries for power, pius fluorescent
battery powered lamp to view LEDs. (The past 4 years I just used the glow of the screen
and display of the IC 751A)

Antennas: 80 40 inverted V dipole, center about 55 feet up on fold-over/telescopic mast
of my own design. 20/15/10 dipole (the 48 dipole worked better for 15} single feed line
center supported on same mast at about 50 feet. Hustler mobile antenna on van used for a
few QSOS, 2 meter whip for 10 VHE (2FM) QSOS., rubber duckie antenna for packet.
Results:

80 CW 278
40 CW 237
20CW 124
15 CW 64
Packet 90
2 FM 10

Looks Eke 7,980 points for contacts, plus most of the Bonus points except for Satel-
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lite and (blush) Natueal Power. The receiver in the QRP+ worked fine, it was never the
limiting factor in making contacts. Had very high noise on 20 and above at times, but 80
was extremely quiet this year. 1 use dipoles because they are simple, and predictable. 1
think the energy needed to pot op a beam or more complex antenna system would be
counter productive to the operating portion of the event, for a 1 man operation.

This may be very close to anew 1 B battery 1 Operator record, T couldn’t break it with
my IC751-A, but more guys were on packet and conditions were close o ideal for my sel
up. The 5 multipler, in ty oppinion puts QRP stations at an insurmountable advantage in
Field Day, if point totals are important to you. Some day it would be fun to go for the all
time poinl record, with a good (JTH. big antermas and a dozen or more QRP stations. 73,
Chas.

NdrCal QRP Field Day in the Santa Cruz Mountains

By Stan Cooper, K4DRD
7115433 1@ compuserve.com

Dave Meacham, W6EMD, (pictured below) sent me an e-mail about a week before
Field Day asking about my plans for the weekend. Dave mentioned that he, Eric Swartz,
WAGHHQ, and Stan Goldstein, N6ULU, were planning to set up a two position operation
atEagle Rock, an inactive Forestry Service fire lookout at 2800 feet above sea level just off
of the Bmpire Grade in the Santa Cruz mountains. Eric and Stanhad used Eagle Rock
previously, and as Eric described 1t, the site was a relatively flat circular shaped mesa
about a hundred yards in diameter, with the lookout tower in the middle. The view in all
directions was spectacular, with the Pacific Ocean to the west and Mount Hamilton on the
herizon a couple of ranges
to the cast. hadn’t partici-
pated in Field Day activi-
ties since the late sixties,
and readily accepted
Dave’s invitation to join
the group. A couple of
days later,Stew Bowers,
WBEFBE, called to ask me
about my plans, and he
joined us as well. Lloyd
Cabral, AAG6T, had gra-
ciousty agreed to let us use
his cafl sign for the opera-
tion. What a great CW
call'Leaving Redwood
City about 8:00 AM, Dave
and I caravanned to the site with both our cars loaded to the hilt. Eric and Stan spent early
Saturday morning disassembling a 30 foot mast and loading it and a full size three element
20 meter Yagi onto Stan’s pickup track, Dave kept in touch with them via Eric’s 440
repeatet, and briefed me on their progress via 2 meter simplex (I've got to get on 440). We
all rendezvoused at the gate to the site about 10:00 AM Saturday.At 11:00 {1800 GMT)
sharp, 1 set up the Outbacker whip with copper foil radials and a solar panel powered
Sierra on forty, and by 11:10 was on the air, While I was operating, the rest of the group
raised the tower, secured it with three guylines, and Eric climbed to the top and installed
the 20 meterYagi pointed due east. It wasn't long before the second position was up and
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PO o twWenly using Stew’s S Next we assembled and erected a 4} meter in-
verted vee wite “heam™ For this anlenna. we separated the Jiiven element (rom the
reflector with a twenty-rwo fiot baom which was at the top of a thirty foot mast. Agair,
we pointed the antenna east. With the forty meter operating position at a Tew location
closer Lo the inverted vee, we resumed operation, The wire beam’s performanceon forty
was outstanding, and as an added bonus 1t resonated on the CW end of fiflcen meters as
well.Although the group was pretty “laid back” with the primary goal to Lave a goodtime,
we managed to log about 350 CW and a handful of SSB QSOs for about 3500 points.
Suturday evening visitors included Enc’s XYL, and Llovd, AA6T. Tn all, two NorCal
Sierras, Stan’s NorCal 40 a Ten Tec Argonaut 503, a Ten Tec Scout (set for QRP), and a
Kenwood TS-50 {alsu sct for QRP) were used on HF. Eric also set up a packet station on
2 meters, and we had several 2 meter simplex veice QSOs. In spite of soaring tempera-
{ures, hordes of mosquitos, a Ittle poison cak, and a tess than stellar score. Field Day was
a great success for atl of us. We can hardly wait “t] next year!

72, Stan, K4DRD

Grounding and Random Wires
By Jay Coote, WB6AAM

P.O. Box 3131

South Pasadena, CA 910331
JCuotef@aol.com

What do I think of random wires?... hmmm, this will be a long one. Be patient.
Length:

There is too much fuss about tength. If the antenna is around 1/4 to 1/2 wavelength
at the lowest freq, it will work effectively on that and all higher bands. Old ham texts
about 67" or 134" of wire date back to the 1930's and 40’s when the PA tank circuits
connected directly to the antenna (no coax). The antennas then had to be specific lengths.
50-60 years later we have NINE bands and tuners. Whatever length works with your tuner
on all
nine bands is “the” length.

Antenna pattern:

A random wire will probably be used in temporary, concealed or other less-than-
petfect sites where ground or nearby objects interfere with the pattern. In the clear, a
straight horizontal wire run will behave similarly to a horizontal dipole. If the length of a
straight random wire is several wavelengths, lobes develop off the ends of the wire. The
longer the wire at frequency, the more directive off the ends. Random wires many
wavlengths at
frequency are called longwires and have been used for their directive properties. A lypical
random wire, 50' to 150" in length and 30" above ground will generally have medium and
high-angle properties on the lower HF bands; high and medium angle properties on the
high HF bands. Thave also deliberately kept wire antennas below 30" above groend for
high-angle work (NVIS) on 1.8-7 MHz.

Portable/Emergency/Concealed use:

The random wite lends well to these operations because there is only a single, thin
conductor to deal with (no coax or balanced ling). The antenna may be thrown over roofs
or trees. It may be dropped from a high-rise balcony. It may be shaped like “V™, “L",
“sloper” or other antennas with similar performance. The random wire requires fewer
supports than coax-fed or balanced antennas.

Ground or Counterpoise:
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The random wire must be operated “against” a ground or counterpoise. (You wouldn’t
feed just half of a dipole). Hams have to remember that the counterpoise for a random
wire is like the “opposite leg” of a dipole...it should be treated as a radiator. Large ground
" 1ods in the earth may be suitable for VLF or lightning protection, but are not as efficient at
HE. (Compare a dipole to a 1/4 wave vertical with a ground rod). The length of the
counterpoise wire (s) may be whatever works with your tuner and antenna on all nine

_pands. Some people will use a 144 wave radial for each band which produces a “hot”
tuner chassis. Some have used a counterpoise which lies under the lengih of the flat-top
portion of an L-shaped random wire. The counterpoise under the antenna is said to 1m-
prove on high-angle work by acting a little Iike a reflector in a beam antenna.

A few hams have used an MFJ “Artificial Ground” which is simply a serics L-C tuner
connected between the GROUND terminal of the tuner and the counterpoise. It is said
that tuning the counterpoise keeps RF off the chassis and may improve the radiated signal.
With the antenna up and in place (especially a concealed antenna) it may be easier to play
with the counterpoise length to get the system to work on all bands.

Drawhbacks of random wires:

In some concealed and temporary installations, part of the antenna will be indoors or
will run close to the plumbing, wiring, utilities or metal mesh in the building. In compari-
son, a center-fed antenna and TV or ladder-Tine will get most of the radiating portion of
the antenna up and away from the building.

Tuners for rardom wires:
Most ham tunezs for sale, or magazine projects are variations of the T-network. With

sufficient L and C, the tuner should cover 1.8-30 Mhz with a few tries at finding a wire
and counterpoise length. Useful L might be 0-25 uH. Useful C might be 0-200 pE. Some
poar tuner designs don't have the L/C to load arandom wire, let alone a dumnmyload under
7 Mhz. Another good tuner which is very easy to build is the L-network. The L uses a
series inductor and a shunt capacitor at the output. You don't have to isclate the cap, as
it’s case must be grounded to chassis. I once built an L-tuner for QRP-CW out of a 360 pF
variable cap and tapped inductor.

Bottom line:
Distegard ancient texts about exact length. With your tuner, a 110" wire will work as

well as a 140" wire. Experiment with antenna and counterpoise length. Treat your coun-
terpoise or radial(s) as a radiating part of the antenna rather than an electrical ground. [
am in a temporary location and I am presently using a 120’ to 140° (who’s measuring?) wire
about 20" average height above grommd. The tuner 13 an MFI945D and I have also nsed my
homemade L-tuner. My ground is a water pipe (boooo!}. It’s not a DX blaster antenna but
I can make contacts on ALL bands.

72 Jay, WB6AAM (ARCI 5030}

Transceiver Alignment and " What does it mean Alfie?"

By Chuck Adams, K5FO
9814 Limerick Dr.
Dallas, TX 75218
adams@sgi.com

Let’s talk about several related things — transmitter and receiver frequencies. These
two may or may not be the same at any time or at al} times and then again they may be the
same all the time, Confused? Good, then I can help you out.

First of all lets look at a transmitter or signal source at some fregency within amateur
bands and let us call it f(0), where the £(0) will be f-sub-zero or f-sub-naught depending
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upon your view in the fine art of mathematics. I'm limited in this article by typing things
in ASCII so [ will be using some notations that would be much simpler with subscripts. 3o
for the sake of discussion, let £(Q) be 7.040MHz. If the transmitter is on and it is a pure
gine wave at f(0), we might plot a frequency spectrum graph like:

t

7. D40WHz

Fig. 1

where the height might be proportional to the amplitude of the received signal in a re-
ceiver. Here we are not concerned with the strength, just that it exists and we can hear it
on our transceiver. Now the above graph means that we are emitting only 7.040MHz and
no other frequencies; no second harmonics, third, or N*f{0) where N=2,34.... An ideal
case, but understandable.

OK, let's look at the receiver signal chain, simplified for a single conversion super-
heterodyne. The signal comes into the front-end and goes through the first mixer where
we have a LO (local oscillator) that varies over a range for say 50 KHz, Let its frequency
be f(1). We will get out of the mixer the frequencies f(0)+f(1) and f(0)- f(1) and some
other stuff, but we are interested in only one of these and this is how we home in on what
we want. We use a filter after the first mixer, called an IF filter, becanse we are going to
get an Intermediate Frequency between the two we are mixing (usually). Let’s take the IF
to be AMHz for two reasons; 1. it makes the mathematics simple and 2. we can buy some
real cheap crystals (but not too cheap) at this frequency.

What we want is f(0)-f(1) to be 4 MHz. f(1) is called the VFO (variable frequency
oscillator), so if we want to listen to the transmitted frequency at 7.040MHz then the VO
must be at 3.040MHz (o give us f(0)-f(1)=7.040MHz-3.040MHz=4.000MHz. We will
also get f(0)+f(1)=10.080MHz, which we don’t want and gets eliminated by the IF filter
following the mixer. We now have moved our received signal to another frequency range
internat to the receiver and we start to do stuff to it. We probably want to amplify it using
an IF amplifier, say a MC1350,

Our spectrum graph may now look like Fig. 2 (I won’t go through all the gory details-
of relative strengths of each of the resulting components I'll save that for apother 100
pages later on.)

At this point and time none of us can use the 4.000MHz signal to hear anything. We
need to get it to an audio range, so we pass it through another mixer, which we wilt call a
detector, becanse it will allow us to “detect” the signal, i.e. hear the signal as an andio
tone. So what we have is another mixer with a LO, but this one will not vary in frequency.
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Let’s say you like to hear CW at a tone of 600 Hz. We will make this L0 3.9994(K) MHz.
The output frequency from the mixer will be £(2- (i3). where £(2) 1s the frequency thiough
the IF filter into ihe detector and £(3)is the LO frequency of 3.999400 MHz. Thus 4 (0000
MHz - 3.995400 MHz = 600 Hz.

(N t t

L040 4000 7. D40MHz 10. 0BG

Fig. 2

This we will pass on to an audio amplifier, say a LM380 or LM386. The diagram would
look like Fig. 3.

o] TOMOME L | 4000MHZ L, 4.0000Hz | BO0Hz B00Hz
Ant Wixer - ¥ AMPR Detector Audio Amp ¥ Heodphones
& &
JO
YFQ Lo
3 DAz 3. 0904tz

Fig. 3

There are a lot of transceivers out there with setups similar to this, but different
frequency combinations and I leave it up to the reader to investigate what you have and
what frequency combinations the designer used. The process of mixing two signals (a.k.a.
heterodyning) to get ancther frequency is what makes superhets work. We can play all
kinds of games with the VFO frequency and LO frequency and get the same resulis, but
let’s save that for another article, OK?

Another thing in the background that makes this work relatively well is the filters
that exist in the front-end stage, usvally at the antenna, the IF filter just before the IF
amplifier stage, and maybe even a builtin audio filter. There all kinds of nasty critters
(other frequencies) that mix and also give s 4.000MHz and thus 600Hz out and we will
call these critters “birdies™. They sing to us and we don’t want to hear them.

As another example: if you have a local AM staiion at 960K Hz, then that station
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combining with 3.040MHz VFO frequency will yield a signal at 4.000MHz and we will
hear a 600Hz tone. Hopefully the RF filters between the antenna and the first mixer {the
front-end section of the receiver also called the RF section as we are dealing with RF
frequencies) wilt filter out the AM broadcast station. Ever hear someone else (I hope this
isn’t a problem with you) say that they are having interference problems from a local
broadcast station? Could be this type of problem.

Now I want to show you one other thing. Reach up and tumn the tuning dial on *“our”
receiver. Let’s say you move it down 200 cycles. This would mean the VFO frequency
would now be 3.030800MHz and we would get 7.040000-3.035800=4.000200MHz out,
which most likely will pass through the IF filter and the detector would output 4.000200-
3.999400MHz=800Hz, which is what we would expect. The transmitted frequency did
not change. We changed the “receiver” frequency by varying the VFO. We now hear in
the earphones (speaker} a tone of 800 Hz, i.e. it increased in frequency. This is what we
would expect from the above example. If we tune down in frequency and the tone that we
hear in the headphones or speaker goes up, this usualty means that the VFO is lower in
frequency than the received signal and the IF frequency is between the two. We can come
up with other frequency combinations that go the other way. There are many design con-
siderations that will determine what we use. Most critical is stability in the VFO, and the
lower in frequency it is, the easier to eliminate drift, but we don’t want to go too low.
Most VFOs in transceivers are between 2 and 5 MHz for this reason. To go higher in VFO
frequency and keep stability and eliminate drift increases the difficulty in designing and
increases the cost of the components to do this.

Something to consider. The IF fiiter, usually a lattice of crystals, does not pass fre-
quencies at 4.00000MHz, but a range of frequencies to one side, either the lower or the
upper side dependmg upon whether we want USB or LSB range of frequencies. Think of
the IF filter as passing some range of frequencies, say 4.00000 to 4.000600MHz for a. 600
Hz filier. We want the LO at 4.00000MHz to receive LSB in our example above, If I set
the LO at 4.000600MHz, then I'll receive USB, and here again in order to save space I'll
leave it as an exercise for the reader to show how this works. Not difficult at all. This why
the tuneup instructions for your kits show how to align the LO in the detector circuit. If I
set the LO to 4.000300MHz, I'l hear both sidebands, but only up to 300Hz either side. If
you have a superhet receiver and you can tune through a signal and hear the opposite
sideband, then you need to go back and recheck the tuning for the LO in the detector
circuit after the IF filter.

So now you understand why the tone in your earphones changes when you reach for
the tuning dial and tune across the band. The math wasn't all that bad, was it? Those long
hours in high school algebra are now starting to pay off. I can show the trigonometry too
for the mixer, but let me save that for another time and place.

OK, now we tune back to 600 Hz in the ears, and we are now ready to work this
station. Say he/she is calling CQ. We fize up the keyer and get the paddles/key in hand
ready to pounce. When the station finished we start with what will hopefully result n a
two way QS0O. We start sending wait just a minute, hold your horses! How in the
world do you know you are transmitting on £(0) too? Well, this is where the transmitter
alignment comes inte play.

If your receiver VFO also contrels your transmitter frequency, which is most cases in
modern QRP gear, then we need to make sure that it outputs the right frequency too. The
transmitter usually looks like Fig. 4.

This diagram assumes a lot, i.e. the VFO frequency is really 3.040MHz and the LO is
at 4.000000MHz. Maybe they are and maybe they are not. I will discuss how we align all
this up in a later section, but let me give you an exercise.

QRPp Sept. 95 23



Dig out your 1995 ARRL Handbook and look in Chapler 17 for Dave Benson’s NN1G
transceiver. Figure out what part of each circuit corresponds to the diagrams in this ar-
ticle. Figure out the IF frequency for each band and the VFO fregs. Do you see how the
differences in frequencies interplay? I knew you could. Now here is how we adjust.

3 O40MHz " 7. 040MHz 7. 040MHz
VFD IN > WMIXER b FLTER b AMPLIFIER b PA —t> ANT
L.
LD FOR
TRANSMITTER
4, O00WHz
Fig. 4

First of all, we need a combination of three things and let’s just start out with two
transceivers and one receiver. The two extra rigs we need to calibrate our rig. I'll show
later how we can do the same thing with a generator and a frequency counter with the
transceiver. For now, one transceiver we will use to transmit on 7.040MHz. We listen for
it on both our transceiver on which we are doing the alignment and the other receiver.
This latter Teceiver is used to keep us honest. We cannot trust the alignment on the
transmitting rig, even if it costs $3,000, and I mean it. Just because it costs an arm and a
leg doesn’t mean that it is perfect. This also may be the same reason that we sometimes
call somecne and they never come back to us even though we know we are on frequency.
OK, we transmit on transmitter one, T{1) on frequency f(0) and we listen on the recetver,
R. We now know where the signal source is and when we transmit with our transceiver
that we are aligning we will know if we are in sync, i.e. transmitting on the same fre-
quency,

‘We now take our transceiver and tune in f(0) until we tune in and hear the frequency
that we like to hear. This varies from person to person (remember this and it is important).
OK, key down. How do we know where we are transmitting? We listen in the receiver.
We may have to tune around to see where we are, but hopefully we are close. We then
adjust the LO in the TRANSMITTER of our transceiver until we get 7.040MHz out. Most
rigs will have a variable trimmer cap on a crystal oscillator circuit that will allow us to
adjust the resonant frequency near where we want to be. We will know where this 15 by
listening fo both our signal and the signal from the other transmitter and getting them on
the same frequency. Don’t move the dial setting on the original transmitier or on the
transceiver that we are aligning. You don’t want to have the key down on any transmitter
for very long. Do short bursts between the two. When you are sure that you are transmit-
ting on the same frequency as the reference transmitter when you are receiving the signal
at the note that you like, then you are done. Move the transmitters around and try this on
other frequencies to make sure your alignment is correct. OH, you are doing this with
dummy loads on both transmitters? I knew you were.

You can do this with a steady signal generator instead of a transceiver and you can
use a digital frequency counter instead of another receiver, but you have to be carefut not
to overload the counter and of course, we are working all transmissions into a dummy load
from the start. Do not do this into an antenna. The rest of the world will not appreciate it
at all.
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With the counter, you measure the output of the signal source and then the cutput of
the transmitter in the transceiver when you are receiving the signal source in your receiver
at the destred comfortable tone you are used to.

Now, do you know why we do this in the above manner? Well, you can’t trust another
transceiver {unless you set it up) to have its receiver tuned to the exact frequency that it is
transmitting on. Have you ever had this happen? You hear someone transmitting and you
give them a call and they don’t come back to you. There may be several reasons for this:
1. you are too weak, 2. they hear another stronger station, and 3. they just might not be
listening on their transmit frequency. They just might have RIT con and have forgotten
about it. Sometimes the rigs come from the factory misaligned. Yes, T know it's just too
hard to believe, isn't {1777 When is the last time you checked out a Hg o see if it is on
track? You might be surprised.

After reading this and if you have the time and equipment to do so, test this article
against your rig and see if it is aligned properly. You will need and will have to understand
the schematics and the operation of the rig you are testing,

Good luck and I hope this article has furthered your kmowledge of transceivers, re-
ceivers, and communications in general.
dit dit 72, Chuck Adams KSFO CP-60 adams@sgi.com

Directional Power Meter
By Jim Pepper, Wo6QIF

44 El Camino Moraga

Orinda, CA 94563

In the days when the only method of generating RF power was the vacunm tube and
Ham transmitters were best if they resembled AM broadcast stations, the concern for
standing waves and reflected power was of little concern on the HF bands. Antennas were -
primarily of four types, a half wave either centered or end fed with open wire (600 ohm)
line, an off center fed with a single wire (later called a Windom antenna), and an end fed
called a Marconi type of various lengths. Co-ax had to wait till after WWII to be used.

All of these antenna types required an anterna tuner. The common method to deter-
mine whether the antenna was taking power was through the use of an RF ammeter, a
neon lamp or a pilot lamp in series with the feeder line or lines. Losses in the feed line as
a result of a mismatch were so small that they were ignored.

In the late sixties and seventies the use of transistors as RF power generators were
starting to be found in amateur equipment. Their low output impedance allowed broad
banding with out the necessity of tuning the output stage of the transmitter. However their
efficiency depended on having the load match the designed output impedance of the RF
stage. Transistors were not as forgiving as vacuum tubes to a mismatch and therefore
Tequired more attention 1o the use of an antenna tuner. To help in obtaining a good match,
the directional power meter or SWR meter came into use. The sole purpose of the tuner
is to provide an impedance match at the end of the feeder line to best match the transmitter
output impedance. One can still have a high SWR on the transmission line but the power
will still be radiated. The main problem is in the power loss in the transmission line. The
loss is affected by three main factors, the length of line, the type of feeder line and the
frequency of operation. For ham bands from 160 to 20 meters, the loss due to a high SWR
is neghigible if the transmission line is not excessively long. For an end fed Marconi there
i5 no rransmission line and therefore no loss, yet a tuner 1s required.

Mismatch takes place in two areas, the point where the feeder connects to the an-
tenna and where the feeder connects to the transmitter. Through the use of a tuner we can
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obtain a good match to the transmitter but the mismatch at the antenna depends on a
number of things.

First is the impedance of the transmission 1.¢. 50 ohm co-ax or 600 open wire line.
Secondly, the type of antenna. The center of half wave doublet antenna has what is called
the radiation resistance that is around 70 ohms. This resistance depends on the height
above ground and ground conductivity. For an end feed, the resistance and reactance can
either be high or low depending on its length. If there is a mismatch, a cetain amount of
the radiated power will be sent back down the line. If this reflected power sees a match at
the transmitter end, it will be re-radiated back up the line where part will be radiated and
part will be again reftected until reduced by the loss in the line.

To put it a few simple words, if you use a tuner that matches the feed Jine impedance
to the wansmitter on the lower frequency bands, there is no need to match the transmission
line to the antenna because almost all of the power will be radiated, In addition, pruning
the length of antenna or feed line is a waste of time. Remember, all of this is based on
using a matching tuner otherwise all bets are off. Of coarse you can use a center fed
doublet with 50 or 75 ohm co-ax and not require a turier becavse the missmatch would
probably never be greater than 2 to 1 as jong as the transmitter can handle this amount.
But in addition, the matching device also provides harmonic filtering when used which
makes its use advisable.

Matching the Feed Line to the Transmitter

The tuner must be so designed to cancel ont the reactive component of impedance
that appears on the end of the transmission line for either a balanced or unbalanced line.
Since most of the QRP work is done with an unbalanced line, this simplifies the design.
This is where the directional power meter comes into play. Through its use, the tuner is
adjusted to give minimum reflective power vs maximum forward power, thus providing
the comect maich to the transmitter.

Directional Power Meter

Figure 1 shows the schematic for a directional power meter that can be used for
unbalanced or balanced lines with a tner. The power meter is placed between the mans-
mitter and the tuner. The circuit in this case uses a bar graph presentation rather than two
meters for the forward and reverse power. The space Tequired is much less than for two
meters and the cost is less.

Since it is normally used only when initially tuning up, the power can be turned off
when no longer required. A @ volt battery works very well or you can derive power from
your transceiver.

The current required when in standby is approximately 15mA, and with 10 segments
on, it is about 50mA. The LED current is controlled by the resistor between pins 2 and 7.
It might be a good idea to put an LED in the battery circuit te tell you when the power is on
or off.

An LM3914 is nsed as a voltage to LED level indicator. The LM3%14’s sensitivity
can be controlled by a resistor between pins 6 and 7. I found a value of 82K provides
enough sensitivity for 2 watts or more. Increasing the value to 100k should prove satisfac-
tory for lower powers.

The dual potentiometer is used to set the forward level to ten segments on the display.
Tt will have to be Teadjusted as you go through the tuning procedure. The end result st
have a maximum on forward and a minimum on reverse. The two may not coincide but
they will be close enough to indicate a matched condition.

I found, rather than using coils or coax for the ine transformer, that “ZIP cord” used
for appliances could be used with very good results. This would not be troe in the VHF
region but is perfectly adequate for the 160 1o 20 meter bands. T compared the resulis
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wilh 8 SWAN directional power meter and the comparison was quite favorable. One Ie}g
of the ZIP cord goes from input to output and the other goes to the metering circuit. This

DIRECTIONAL POWER SCHEMATIC
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Fig. 1
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leg is tapped at the center and connected to ground through a 100.chm resistor. | wound
the ZIP cord in the form of a circle to.occupy less space since the size I used was ten'inches
long. If you only want it for 40 and 30 metess, the length could be reduced if you have
sufficient sensitivity to give full scale cn the bar graph.

QRPp Sept. 95

27



Figure 2 shows a simple tuner that I use to tune my 250 end fed long wire for 40 and 80
meter operation. The capacitor can be switched from the input side to the oufput side to
accomodate various lengths of antennas. For co-ax operation, the coil should be shorted
out. For short endfed antennas, either a ground or counterpoise must be used.

60 Turns tapped every 10 turns
Tén-2

To Xmitter. '
— % g ANT

»—

365pF

Fig. 2
28 .y QRPp Sept. 95



.l
1

w1deZ BE-g Tiisa .l EE] Jl nmm.l.&-*
N

FA0AV] TINVd

lad T¥ng of

Buc Wy g1

QUA) dI1Z Im¥ELA
™.

ONIMVH(

29

e - o

agl
¥FENT

x - y
2
ﬁoagﬁw |
155
AR

ATHNASSY

QRPp Sept, 95



Figure 3 shows the parts layout for the pe board that can be obtained from FAR Circuits.
See parts list for cost and address.

1 used 20 pin sockets to mount the Bar graphs and 18 pin sockets for the LM3914%s,
The LM3914 has a small bevel edge that indicates pin number 1. Note that the forward
and Teverse circuit are inverted one from the other. This allowed the forward reading to go
up and the reverse to go down.

In Conclusion, there is no need to worry about the SWR on the transmission line on
the lower frequency bands as long as the transmission line at the transmitter is matched to
the output of the transmitter with a tuner. The loss will be negligible.

T atso wish to thank Eric Swartz (WASHHQ) for taking the time to check out my project
and giving his stamp of approval.

Parts List:
Part Needed Cost Ext. Source
1. 1LM39i4 2 $275 $5.50  DC Electronics
2. Bar Graph, ME351-2411 2 $3.50 $7.00 DC Electronics
3, Dual Pot 31¥VW501 100K) 1 $2.00 $2.00 DC Electronics
4. PC Board Dir-Pwi-Ma 401C 1 $5.50  $5,50% Far Circuits
5. 01 Disc 2
6. 2.2uF16V Tant. 1
7. B2K 1/4W 2
8. 33K 1/4W 2
9. 47 ohm 1
10. 100 ohm 1
11. SPST Switch i
12. 9V Baterey 1
13. IN34A 2
14. 20 Pin IC Socket 2
15. 18 Pin IC Socket 2

. Misc. Hardware and Cabinet
Note: it is possible to obtain the LM3914 ($2.00) and Bar graph ($1.96 #DC10EWA)
from Circuit Specialists but they don't have the dual pot. 25K to 100K ok. If you can find
this locally then you could save some money. Both DC Electronics and Circuit Specialists
have a minimum shipping charge of $4.00 but no sales tax for outside Arizona.

Circuit Specialists DC Electronics Far Circuits
PO Box 3047 PO Box 3203 18N640 Field Ct.
Scoitsdale, AZ 85271 Scotisdale, AZ 85271 Dundee, IL 60118

_ *Includes Shipping
Prices are subject.to change. Note that the Bar Graph display can be enhanced by placing
ared transparency in front of the display. One can obtain this material at a variety store.
It is used as part of report binders.
72, Tim W6QIF -

Reading Material: :
ARRL Handbook Chapter on Transmission lines
QST April; June, August, October 1973 “Another Look at Reflections” by M. Walter

Maxwetl W2DU/W 8KHK
Aerials TI by Kurt N. Sterba Worldradio publication.
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My Nor(Cal Sierra Experience
By Bill Shanney, KI6GR

19313 Tomlee Ave.

Torrance, CA 90303

I was very happy to receive my Sierra QRP Transceiver kit during the long Thanks-
giving weekend, I wasted no time getting started, the main board was completed over the
weekend and the 40 meter plug-in band module was finished during the following week.
The rig put out 2 watts on 40 and I received many complements on the keying quality. The
80, 30, and 20 meter band modules were completad in one more week and I was disap-
pointed with the results. The output power/band measured 2.5W/80M, 2W/40M, 1W/
30M and 0.5W/20M.

[ went through the signal tracing routines described in the "Troubleshooting” section
of the Owners's Manual and found an inconsistency between my power reading and the
output voltage which I happily discovered was due to a bad coax cable. A new cable
brought the power on 20 up to just over 1 watt. I had a telephone conversation with
Wayne, N6KR, read his article in the December QRPp and was ready to start modifica-
tons. The following is a list of my changes and their outcomes,

1. Ichanged C69 to 39pE, no change in output power noticed.

2. Trewound T2 with an 18T primary and a 5T secondary, the power output dropped
on the lower bands. I changed the secondary to the original 2T and the output power was
up a little on all bands. I eventually tried chenging the primary to [5T but saw very little
change.

3. Ichanged R15 to 100 ohms and the power went up a bit on all bands.

4. 1 noticed that about 25% of the signal was being lost in the low pass filter on the
higher bands. I changed C47, 48, and 49 to silver mica types as suggested and the power
came up considerably. I changed the caps on the 40, 30 and 20 meter modules.

5. 1 replaced the output PA transistor with a MRF-237 and picked up some more
output on 30 and 20 meters.

The low pass filter capacitor change and the R15 change had the biggest effect and
think would have satisfied my desires if I tried them first. I now have a very respectable
power outpui/band of 3W/B0M, 3IW/40M, 2W/30M and 2W/20M with the drive adjust-
ment backed off to slightly less than 90%.

[ really enjoyed building and modifying my Sierra. Wayne, N6XR and the NorCal
Club are to commended for an outstanding project. While waiting for the kit to come I
built a W7EL QRP SWR meter, an A&A CMOS kever, several antenna tuners and a
multiband offset fed dipole which, together with the Sierra, fit in a plastic tool box to
make a fine portable setup.72, Bill, KI6GR

OPTIMIZED SIERRA OUTPUT-FILTER VALUES

By Dave Meacham, WO6EMD
206 Frances Lane

Redwood City, CA 94062
DMM@acl.com

Want to tweak your Sierra output circuit to the max? Here's how! S8imply use the
neurest standard capacitor values and inductor data shown below. Note that the 20-meter
values do NOT naeed to be changed.
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NORCAL SIERRA OUTPUT-FILTER VALUES

FIE-TER COMPONENTS THAT EQUAL 50 OHMS REACTANCE AT HIGH END OF
RANGE

High End == L3&L6 C47 C48 C49 Nearest Std. Cap. Values
1.95MHz4.08uH 1633pF 3266pF 1633pE 1600, 3300 (3300 Stock)

3.65 2.18 873 1745 873 910, 1800 (1800 Stock)

7.15 1.11 445 891 445 430, 910

1015 0784 314 628 314 300, 620

1415 (0.563 225 450 225 220, 470 (Stock OK)

1815 0439 176 351 176 180, 360

2115 0376 151 301 151 150, 300 (130 Stock)

2495 0319 128 255 128 126, 250

28,15 0283 113 226 113 120, 220

NEAREST INDUCTOR VALUES

1.95MHz (4.08uH) 4.10uH, 32T. on T37-2 core

3.65MHz (2.18uH) 2.19uH, 27T. on T37-6 core

7.15MHz (1.11uH) +.08uH, 19T. on T37-6 core

10.15MHz (0.784uH) 0.784uH, 14T. on T37-2 core

14.15MHz (0.563uH) 0.576uH, 12T. on T37-2 core (Stock Sierra OK)
18.15MHz (0.439uH) 0.432uH, 12T. on T37-6 core (Stock Sierra OK)
21.15MHz (0.376uH) 0.363uH, 11T. on'T37-6 core (Stock Sierra OK)
24.95MHz (0.319uH) 0.324uH, 9T: on T37-2 core

28.15MHz (0:283uH) 0.275uH, 8T. on T30-2 core

If the stock Sierra caps mentioned above are within 5%, then only the following
additional caps are needed:
2-1600pF, 3-910pF, 2-430pF, 3-300pF.. 1-620pF, 2-180pF, 1 360pF 4-120pF, 1-250pF, 1-
220pF.
Cores needed: 2-T30-2. (Use 12 and 10 meter T37-6 cores en 80 and 40}
Note: Silver:mica caps come in the widest selection of values. Polystyrene caps are
next. Monohtluc caps have more loss but will work.
Have fun! 72, Dave, W6EMD

VARIABLE-POWER CAVEAT
Ry Dave Meacham, W6EMD
206 Frances. Lane’ _
Redwood City, CA 94062
On'many QRP rigs the output power is adjustable. Each rig, however, is usually
designed for a SPECIFIC power level. There are good reasons for this, as I will explain.
The function of the output filter-in & QRP rig is to attenuate (reduce) harmonics
because the PA (power amplifter) output is not a pure sine wave (in.fact, many PA’s
produce output very rich in harmonics): Qutput filters are designed for specific termina-
ttons (sourca and load resistances), usually 50 Ohrps, If the load (antenna) or source (PA)
does riot present 30 Ohms to the filter the result is more harmoric output and possible
spurious emmissions from the PA. ] have personally confirmed such resulls by observa-

tions: using my spectrum analyzer,
I'm sure most QRP operators are aware of the importance of havmg a good 50-Ohm -
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maich at the antenna terminal of the rig {the filter cutput). Not as well known is the need
for & 50-Ohm match at the INPUT to the filter.

Providing the proper load for the wansistor PA gets complicated at VHF and above.
For HF operation, though, we are usually safe in assuming that the proper resistive com-
ponent of the load should approximate the collector-voltage squared, divided by two
times the power. So for 14 Volts and 2 Watts, RL=196/4=49 Ohums. With a 50-Ohm load
on the cutput of the filter, and 50 Ohms presented to the PA, everything should be fine at
2 Watts.

What happens if you “mm up the wick” to 4 Watts? Well, now the PA wants to see
156/8=24.5 Ohms. Since the filter is still presenting a nice 50-Ohm load for the PA you
have a 2:1 mismatch! The same situation would oceur if you turried the power DOWN to
one Watt (196/2=98 Ohms, again 2:1). Either way the result is a bad load for the PA and
a bad source for the filter. Solutions for this problem (at a specific power level) include
using a transformer or a matching-type of filter.

Compenent .values (active and passive) vary quite a bit. Therefore, performance
varies from rig-to-rig. Designers recognize this and sometunes mnclude a contccl to vary
the power (drive control, ete.), :

If your radio has such an adjustment, think of 11 as a way to compensate for transmit-
ter-component vaIues that are not on the money Then se it to set the output power to the
design value. -

My admeonition is: If your QRP rig is & 2-Watt radio, run it at 2 Watts! 72, Dave,
W6EMD

Oscillator Designs With Varicaps

by Jim Pepper, W6QIF

44 El Camino Moraga

Orinda, CA 94563 _ _

To my knowledge there has been very little information in amateur publications as to
how te caleulate the contolling frequency elements for the standard oscillators used in
home brew amatenr equipment. The nermal approachi is to use the cook book method, to
* use what other people have used as their design criteria. I decided to take a litde time and
. develop-some of the equations for the Ha;‘dey, Colpitts, and Clapp oscillators in conjunc-

tion with the use of Varicaps as tuning elements. ' 1 was particularly mterested in the
Hartley circuit but decided to do it for all three 10 see what the. companson was especially
when tunied by a Varicap.

The Varicap has been used quite often but on a sortof hit or miss basis to get the nght
value. There are a number of things about the Vancap ot 30ome t:mes ca]led a Varactor
diode that should be considered. )

1. They are teriiperature sensitive i

2. The capacitance variation as a function of the applied w:altage Is very nen linear.
The greatest change takes place at the low voltage end.

3. They come in various min/max values but the minimum does ot approa.ch that of

a mechanical capacitor.
- 4. As the temperature increases, the capacitance increases cansing the frequcncy to go
dmim. o

5.-It is not wise to use Varicaps as the only source of controlling capac1tan0e for
frequency selection because of their temperature problem.

6. Por proper operation, a positive voltage is applied to the cathode rather than the
anode.

QRPp-Sept. 95 ' 33



7. They do have some advantages: they are small, they are inexpensive, and because
their capacitance is changed by varying an applied veltage to the device, precision
tuning can be achieved using a ten turn potentiometer as the voltage control. With a
mechanical tuning capacitor with a reduction gear ratio of 8:1, the dial only rotates 4
turns for 180 degrees of the capacitor tuning.

8. Some of the Varicap ranges available are:

MV2109 33pF @ 4V rev bias
MV2115 100pf @ 4V rev bias
MVA109 450pF @ 1V rev bias
NTE618 440pF @ 1V rev bias

S0, how can these Varicaps be used? They can be used as band spreading capacitors
allowing the tuning of a small frequency range such as covering just the ham band. For
example 7.0 to 7.3 MHz. In the three examples I have shown how to calculate the re-
quired components to give the required ranges. One must understand that these equations
give you a starting point since there are other variables that come into play such as circuit
capacitance and component tolerances. )

In my examples, except for the Colpitts circuit, in order to keep it simple, I didn’t
bring in the minimum capacitance of the Varicap which will modify the inductance re-
quired at the upper frequency. One can add about 10% to the chosen value for C2 pF, the
fixed capacitor in the frequency determining circuit. I also made the assumption that C3
and C4 are equal in value which is the common case. In the case of the Colpitts, T also
assumed a value for the capacitor designated C35 making it equal to .5 C3.

The first thing that must be chosen is the vaiue for C2. It should be as large as
possible to give a high C/L ratio. On the other hand, if C2 is 100 large, the Varicap may not
be able to add enough capacitance to it to provide the additional range.

In all cases the FET was an MPF102 operating with 5 volts on the drain. (For those
unfamitiar with an FET, the drain is like the plate in a vacuom tube , the source is like the
cathode and the gate is like the grid.)

The Hartley Circuit

The Hartley uses the least number of components of the three. It does require a tap
be made on the coil but its positicn is not too critical ko make it oscillate. More about this
later. It also required the least amount of capacitance variation from the Varicap to achieve
the same tuning range. The object is to determine the value of C1 to give the range desired
for a given range for the Varicap diode capacitance. It must be noted that the required
additional capacitance CA required to tune the lower frequency edge must be less than or
equal to the maximum value of the Varicap. The object is to use the least amount of
Varicap change to achieve the desired range. The value of the coil for the Hartley is
considered to be made up of three inductances L1, L2 and 2M the mutual inductance
between L1 and L2.

When solving for the value L for the actual coil to be used, the value developed from
the equation must be reduced by the value for the mutual indnctance. ['have chosen this to
be 0% of the calculated value of the coil.

The procedure to follow is:

1. Chose a value for C2, the fixed value capacitor for the tuning circuit.

2. Next, calculate the inductance necessary to tune this circuit to the upper frequency
desired.

3. From this value of L, calculate the capacitance necessary to tune the lower band
edge desired.

4, Subtract the original value of C2 from this number. This gives the required addi-
tional capacitance to fune the lower edge. I called this capacitance “Ca™

34 . QRPp Sept. 95



5. Chose a Varicap capacitance type that is greater than this value. I usually subtract
out 10% from the maximum value to reduce the non-linear portion of the Varicap.
&, Solve for the coupling capacitance C1 to give the required range.

7. Solve for the value of the coil L (Note: a good source for determining the number of
turns required to’ achieve the required inductance can be found in Vol 1, Number 3, Dec
1923 of the QRPp journal, page 42, by WASMCQ

You will note in all of the circuits I have included a fixed resistor in the upper and
lower portion of the ten turn tuning pot. The lower one prevents the reverse voltage from
going to zero where the Varicap is very non-linear. This voltage should be about 1 voltor
greater. The upper resistor limits the upper frequency. These resistors could be made
variable to set the upper and lower frequency points more precise. R3 is used to further
linearize the capacitance change. A typical value is about .5 of the ten turn pot value.
Such a technigue can make a linear pot into an audio taper pot as well,

The Colpitts and Clapp Oscillaiors

These two oscillators are basically the same relying on C3 and C4 for the feedback,
The procedure for calculating the compeonent values are the same as for the Hartley. The
Colpitts requires the most capacitance for a given tuning range. The Hartley the least.
Temperature Compensation when using Varicaps

You will recall in the early part of this article [ mentioned that I would talk about the
tap on the Hartley. During my experimentation with the Hartley, I accidentally found that
changing the location cn the tap would change the tempeo of the oscillator. I first noticed
this when I was experiment with the oscillator operating on 14 MHz They re a number of
sources that would case the frequency to change as a function of temperature.

1. The Varicap. As the temperature goes up the capacitance increases causing the
frequency to go lower
2. The MPF102 likewise does the same thing when heated
3, The polystyrene capacitors reduce capacitance when heated
4. Silver Micas cen go either way
5. The toroid didn't change very much with temperature T50-6

In my test circuit, [ used polystyrene capacitors as the major frequency determining
device, The Varicap used was either a MV2115 or a NTE618. All tests were made with
the Varicap at full capacitance giving worst case condition.

Initially, if T found the frequency went down when the temperature went down the tap
was too high. If they go the opposite direction, the tap is too low. (Normally the tap is set
at about 1/3 the total number of twrns on the coil.) On the 80 meter cireuit, [ reduced the
change to essentially zero. The change as a function of the tap position is more noticeable
as you go up in frequency to the 40 and 20 meter bands. I am not quite sure what is
happening but I have a theory that it might be the result of heating the poly capacitor
because of increased RF currents flowing in it as the coil tap is raised. The literature on
oscillators say to use the lowest tap that produces oscillation for improved stability, In this
case, improved stability is found by increasing the tap position. The net result is to cancel
the other sources of drift due to temperature.

Since I didn’t have a temperature controlled oven for the experiment, I took a reading
before I went to bed and then opened the window of the radio room. (T can’t call it a radio
shack since it is a bedroom once used by one of my sons.) I usually observed at least a ten
degree change the next moming. A home brew frequency counter was used for reading the
changes. If yvou have a commercial receiver with counter, it could be used.

In the case of the Colpitts and Clapp, [ didn’t find this kind of change as a result of.
increasing C3 to increase the feedback coupling although this capacitor is alréady com-
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pensating for temperature drift. In my circuit in the Deluxe QRP Station, QRPp journal
Vol I #2, June 1993 I used a Clapp circuit that has a temperature drift of about 75 Hz per
Degree F. I used polystyrene capacitors, 470 pF for C3 and C4 and 270 pF for C1 and C2.
The Varicap was a MV2115.

At 14 MHz I was satisfied with approxunalely 100 Hz/F using an NTE618 giving a
tuning range of 2 MHz. With further adjustments, ] believe I can reduce this even further.
The circuit] am going to use this oscillator in will divide it by 2 thus reducin g the drift
even moge.

Conclusion
Perhaps this discovery will lead othees to 11y out this method of compensation. In the

past 1 have iried other methods but never with good results. The Hartley appears to be the
best circuit for this to work and, in addition, it uses the least number of components. You -
could be lucky with silver micas. Place a soldering ircn next to the capacitor and see if the
frequency goes up. If does, it could give similar compensation.

I wish to thank John Dorsey for perusing my article for errors or additions. John

Dorsey’s sor is-an amateur.
Note: In using Calculations, use the closest RETMA value for Ct.

E1 : HARTLEY OSCILLATOR E2

o1

D
L2 X RF OUT

B
AR,
33

F= 1 =i
628~ (L1+L2+2MC2 ’
M=K~L1xL3
OR: Lt +L12+2M + =L
39 4(ch2

Where F is the upper frequency desired.” Choose a value for C2 and solve for L
NEXT: Choose the lower Frequency-desired F and solve for a new C2.

C2, = 1 . THEN: C2, -C2=CA. If A is connected to B, then
‘39.4{(FxF)L, C2 is in parallel with the series combination of Cl
and the Vancap capacitance of D1, The capacitance at A= CICdl = '
. Cl+Cdi

NOTE: CA must be less than the maximum capacitance of the Varicap in order that the
solution be valid, Choose the maximum valpe for Cdl (see text) and solve for C1. Then,

L(Coil) =L, - 2M Where 2M typically eqals abour .17, .
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EXAMPLE:
Desired Frequency Range 7.0 - 7.3 MHz.

C2=270pF Cdl = 10 1o 80pF
Solve for Lt for 7.3MHz
Li= 1 =L1+L2+2M=16uH

39.4(7.3 x 7.3)270

Solve for C2 to give 70MHz: C2 = 1 =324 pF
' 30470 700 .6 x 108

THEN: C2 -C2=CA=324.270 = 54pF

Solve for Ci: CA=ClzCdl =Cl=x8 =54
Cl+Cdi Ci+80

CI(80 - 54)=80x 54
Cl = 167pF

and Leoil + Lt - 2M where 2M = .1Lt Leoil = 1.6 -.16 = 1.44uH

i * COLPITTS OSCILLATOR k2
100
[«1 . : |
ci A B 1 F P
. F" I' L1I- o ¢ e LA »
R3 n) : D2 >
T i N X s RF OUT
: : 1mH
FC3=C4and C5=5C3
F= ] orLl = 1 .
6.28 {(CZ + .25C3)L1 39.4F x F(C2 + .25C3)
Choose a value for C2 and C3 (see text) and solve for L1 where F equals the upper fre-
quency desired.
NEXT: Selve for C2, where F, is the lower frequency desired.
C2 = 1 ' - .25C%
394xFxFxLl

Let CA=C2 - C2 If A is connected to B, then C2 is in parallel with the series combina-
tion of C1 and the Varicap capacitance of D1. The capacitance at

=C1Cd1 or C1=CACdl -
€1 +Cd41 CA '+ Cdi
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Note: CA must be less than the maximum capacitance of the Vancap in order that the
solution be valid, Choose the maximum value of Cdl (see text} and solve for C1.
Example: Desired Range 7.0 to 7.3MHz.
€2 = 270 + 40 = 310, C3 = C4 = 470, C5 = .25C3 = 25 x 470 =117 Cd1 =400 400
Solve for L at 7.3MHz:
L= 1 =(0.8uH
394 x 7.3 x 7.3 x (295 + 235)

Soive for C2 at 7.0MHz:
C2 = 1 -025x 470 x 102
304 x70x7.0x08x 106

= 647 x 1017 - 117 x 102 = 529pF
CA =529 - 270 = 259pF Cl=CAxCdl =2393400 = 735pF
Cdl -CA 400 - 259

4 0 E2
' CLAPP DOSCILLATOR

100
- y of
vt e
D2 >
3 o RF OUT
g; c2 77 1mH
HCl-04.F= OR 1 =_2C2+C3.
6.28~f LAFxFYC2C3 39.4(FxFYC2C3 39.4{FxF)C2C3

2C2 +C3 2C2 +C3

Choose a value for C2 and C3 {see text) and solve for L where F equals the upper fre-
quency desired.
NEXT: Solve C2, where F, is the Jower frequency desired.

C2 = C3 .

(30.4LxFxFr(C3) - 2

LetC2 C2=CA
if A is connected to B, then C2 is in parallel with the series combination of "C1 and the
Varicap capacitance of D1. The capacitance at

A=Cjedl or Ci1=CACdl
Ci+Cdl : CA +Cdi

. Choosé the hightest capacitance of Cdl {see ¢t and solve for 1
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Exampile; Desired range 7.0 to 7.3MHz.
C2=270pF C3=C4=470pF Cdl =10 to 80pF

Solve for L for 7.3MHBz
=2x270x10-12 + 470x10-12 = 1010x}0-12 =3.79x10-§ or3.79 uH

(39.4x270x10"2)(470x10-2)(7.3x7.3x10%)  266.4x107

C2, = 470x10-12 =470 = 326pF
(39.4x3.79x10°%)(7 0x7 0x 102} 470x102) - 2 344 -2

Then; CA =326 - 270 = 56pF

Solve for C1:
CA=ClxCdl 56=C1x80 Or: C1980 - 56 = 80x56 C1 = 196pF
Ci+Cdl C1+80

An Integrated Keyer and Displayless Frequency Counter for QRP

Transceiver

By Wayne Burdick, N6KR
1432 6th Ave.

Belmont, CA 94002
wayne@interval.com

I put a 10-turn pot into my NorCal 40A to increase the VFO tuning resolution, then
realized that I'd need s frequency counter. Since I also wanted an internal keyer with a
message buifer, I decided to follow through with a project I'd been threatening to do for a
whole year: a microprocessor-based keyer and frequency counter.

In order to keep the size, cost, and current drain down, I gave up trymg to use a
display of any kind. Instead, the counter reports: your cperating frequecy using Morse
code, The frequency report is sent as audio, directly to the A.F. amplifier, so the rig need
not be keyed. This works very well for occasionally checking your operating frequency
down to the nearest kHz. Oue side benefit is that you can easily read the frequency in the
dark or while operating mobile. (Ox both!)

History

The first time this d:splayless-oounter idea struck me was when Doug Hendricks and
1 were driving to the Zuni-loop field day site in 1994. Doug thought it was a great idea,
and I swore him to secrecy, which he honored. 1 didn’t find time o work on it vntil ]ust
before Field Day 1995; I got it working just an hour before leaving for the Zuni-loop again.
Fred Turpin, K6MDG, really put it to the test at FD. '
Philosophy

1didn’t intend this unit to be a replacement for the do- evezyﬂung home-station keyer.
In fact, you can still plug in a keyer or manual key into the existing key jack on the rig.
What I wanted was an internal QRP keyer/counter module for field operation, where you
don't necessarily need the big contest keyer with a dozen buttons that outweighs the QRP
wransceiver itself,

Description

The keyer/counter unit is based on a PIC 16C84 microprocessor. All parts and. con-
trols are mounted on a PCB that’s only 0.8" tall and 2.5" wide, so it will fit-on the front or
rear panel of the NorCal 40 or 40A, Sierra, 40-40, or just about any other rig.

Because of the small size, there are only three controls: a speed pot, a message play/
recosd button, and a frequency read/search button. A short press of the message button
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plays a stored CW message; a long press records a new message. A short press of the
frequency button reports your current frequency, while a Jong press enters a search mode,
in which you use the keyer paddle to send the unit a frequency to search for. Pressing both
butions at once puts you into command mode. (Given my recent ranis about ergonomics,
I won’t tell you all the complicated things you can do in this mode!)
Keyer Details

The keyer is lambic, with user-programmable keying behaviour. There’s quite a
debate about which Iambic mode is best, so I included variations of both A and B. The
non-volatile message buffer holds up to 48 characters, and messages are sent with autc-
matic character an@ word spacing. There are several fixed keying weights selectable in
command mode, as well as optional side-fone. Finally, there is a TUNE command for
doing antenna tuner and transmitter tune-up.

Counter Details )
The counter function is performed with the help of an inexpensive T4HCTA020 di-

vider IC. This IC divides the VFO frequency by 256. The PIC counts the output of the
divider for 256ms, then adds or subtracts this from a pregrammable offset. The VFO can
be up to 8$MHz, and by seiting the offset to 0, the unit can even work with direct conver-
sion rigs.

1n the case of the NC40 or 404, the VFO runs at 2085 kHz when the operating
frequency is 7000 kHz. To get the proper 3-digit frequency reading, the offset is pro-
grammed as “A915," or “add 915 to the VFO." Soif the PIC counts the VFO as 085 kHz,
it adds 915, which ends up as a report of “000."

The keyer/counter unit can store up to four VFO offsets, so you can use it with mult-
band rigs that have up to four different band edges. For example, with the Sierta, you
could use the “MO™ and “M1* jurnpers on the band module as inputs to the keyer/counter.
When you plug in the 80-meter module, it would select an offset corresponding to a band
edge of “500" instead of “000".

In search mode, you use the keyer paddle to send a 3-digit frequency to the counter,
then turn the VFO knob until you hear it send a special “frequency found” tone.

Noise? (Not!)

Microprocessors put out a lot of noise which can trash your receiver. I used two
techniques to prevent this with my keyer/counter. First, as long as you're not hitting a
button or keyer paddle, the PIC is asieep with its oscillator tumed off and the divider 1C.
is held in reset. Second, the Teceiver is kept muted as long as the processor is awake.
Result: no buzzes or carriers anywhere—regardless of what LE. or operating frequency is
in use.

Summary
As of this writing, the schematic and firmware for the keyer/counter module is still in

a state of flux, but [ have built and field-tested a prototype. By the time you read this,
Wilderness Radie will have them in stock as the “WRA-1"—Wilderness Radio’s first
QRP accessory kit. {(Call Wilderness at 415-494-3806 if you're interested, or write to P.O.
Box 734, Los Altos, CA 94023-0734. In addition to a complete kit, Bob will be selling the
programmed microcessor by itself. In this case, you'll need fo add your own speed pot,
switches, and a small avmber of other parts.)

Now I can tum my attention to the last frontier for the NC40A: an internal automatic

antenna tner....72, Wayne, N6KR

Wilderness Radio Is your source for the newly-revised NorCal 40A, Sierra, WRA-
1 umiversal keyer/counter kit, and other QRP accessories. For information, call 415-494-
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3806, or write to: PO. Box 734, Los Altos, CA 940230734

For Sale: NorCal 40A kit, never cpened, $110 Cash. Hollis Bution, 1025 W. Parr
Ave., Campbell, CA 95008. Phone: 408-378-0436.

A Better Mouse Trap
By Ernie Helton, WBMVN
36 Walnut 5t

Franklin, OH 45005

After erecting a 70 foot tower about ten years ago [ tried a variety of different types of
40 meter antennas all of which were supported by the tower. Included were dipoles,
inverted vees, slopers {(both quarter wave and half wave versions), G5RV, bazookas,
windoms and extended zepps. Not necessarily in the above order, all of the antennas
worked to some extent. No attempt will be made to rate one type vs. another in the
following information.

Problems arose using some of the above anfennas when they were supported by my
tower and its associated guying. My definition of problems include; difficulty resonating
the antenna at the desired frequency, unable to get a good impedance match to the feedline,
drastic changes in VSWR when the 4 element 20 meter mono bander was rotated, and lots
of RF on the rotor contro! cable at operating position. The worst problems vccurred with
inverted vees and slopers.

Roy Lewallyn, W6EL with Ernie, W8MVN and his model of his Antenna System

Ok, “What if” I replace the guy wires with a non-metallic material. Phillystran was cho-
sen to replace the metal guys. This resulted in some improvement but apparently the
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towes itself was causing most of the problems. The tower alone approximates a 1/2 wave-
length vertical at 40 meters. Since most of the antennas mentioned earlier are high Q
types and all were adversely affected by the presence of surrounding objects like the tower
and its guying. How about a loop???? They are low (Q compared to the others. What if 1
replace the upper guy with a Delta loop configuration? My guying system consisted of
four guys. at the upper and lower levels and a 12 foot yard arm was used at the upper level
to support the wire antennas. A single loop was fabricated and resonated at the desired
frequency and matched to the 50 ohm feed line with a quarter wave length of 75 ohm coax.
This single Joop was used for an extended period with excellént results and none of the
problems noted earlier with the other types. It worked so well in fact that I decided to add
a second identical loop on the opposite side of the tower to replace the other guy at the
upper level. See Figure 1 for details.

47 Ft. Per Side

(._.) 50 Ohm Coax to Xecvr
1/4 Wave 75 Ohm Coax /
21 Ft. 10 In. ’ =y ¥} Y
L e —
Figure 1

. The second loop was built using the same techniques as the first one. The lengths
shown are starting points and the loops are to be frimmed to resonance and the 1/4 wave
maiching sections are trimmed for best impedance match with the loops in position. Now
the real fun begins. How do we match the two loops which are 50 ohms impedance to the
transceiver] The two loops in paraliel now look ke 25 ohms to the wransceiver. for
 impedance transformation [ used an UN-UN per Dr. Jerry Sevick’s book. The details for
winding the line transformer are included in Figure 2.
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Ferrits Core is
Amidon 125 Permeability
24"

Winding i8 5 Turng
Trititar ¢14 Coated Wire

Figure 2

The transformer may be checked for correct connections by using two 50 ohm loads
connected to the output side. I tested with a 50 ohm load and a 50 ohm terminated load
wattmeter which now indicated approximately 2 watts. Half the 4 watt output from my
Ark-40 transceiver was being dissipated in the 50 ohm dummy load and the remaining
half or 2 watts was being dissipated in the wattmeters internal load. It is very important at
this point that the loops are identical electrically.

This two loop configuration was used for several months and several QRFP contests.
Some very interesting comments were received from other stations.

“You can’t be QRP. Your signat is over $9.”

“Your signal was the loudest QRP signat I heard during the entire contest.”

It sure would be nice if we could control the directivity of the two loops. Figure 3
shows the two loop configuration used.

This configuration was used about & year and a half with very gratifying results. then
the thought arose why not try to control the directivity by feeding one loop and using the
other as a reflector similar 1o a 2 element quad. At this point the two loops were identical
electrically with the same resonant frequency and the same feed impedances. ‘What was
needed now was a method to lower the resonant frequency of the reflector element. After
researching I found I could lower the resonant frequency of the reflector element by adding
an open circait stub of coax.

Most design information for Quad antennas indicate the reflector should be 5% longer
than the driven. A stub length of .44 wavelength appears to be about right. Since both of
the loops are using the same 1/4 wavelength matching sections of 75 chm line it was now
necessary to trim the 50 ohm feed line to the correct length. I started with a length of 40
feet including the 75 ohm section. The lengths are based on velocity factors of .66 for the
coax used,

The next thing was to be able to switch the driven and reflector loops to change
directions. Note: When switching coax feeds, both sides must have tbe shield on the
coax isolated from ground. Grounds are provided by relay contacts as required. A
diagram of the relay switching is shown in Figure 5. The box containing the relays was
then placed in the “dog house” already in place on my tower.
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25 Chms

UN-UN

30 Ohms ‘
To XCVR

Figure 3

Relay Switching Functions

Anteana Direction Relay 1 Relay2 Relay3 Relay4

Loep 1 (East) OFF OFF OFF OFF

Loop 2 (West) ON ON OFF OFF

Both Driven ON ON ON

Relays are alt DPDT type readily available in most flea markets and DC relays are
recommended. Low power types are OK for QRP aperation.

Summary:

During the course of many QRP QSO’s I have been asked “Exactly what type of
antenna are you using there?” I find it is very difficult to describe this antenna system
with any degree of clarity. Most of the time I describe it as part of the guying system on my
tower and the loops are sloping about 45 degrees. You might even go as far as calling it a
two element Delta Beam with a 1/2 wavelength vertical stuck in between (the 70 foot
tower being the vertical.)

This antenna system evolved over a period of several years but started with a sigle
delta loop and progressed from there. The purpose of this article is to encourage others to
do some experimenting with antennas. No elaborate lab type equipment is required to
accomplish the end results. Minimum ¢quipment being a MFJ] VSWR analyzer. I
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startedwith a Model 250 but have since replaced it with a newer version Model 259 which
has proven to be quite adequate for my antenna ¢Xperimentation.

Your comments and suggestions are welcomed, but a self addressed stamped enve-
lope will be much appreciated. 72, Emie

N Top View l
AY Vs
— - — — Philiystran
Loop Wire
.
‘ il
Lower Level Guys
Side View Not Shown
A
f! \
f \
[ M
Figure 4

RELAY CONTROL SWITCH

N/C EAST
[=]
oo WEST  TO CONTROL BOX
POWER SUPPLY o——t> BOTH AT TOWER
' >
GROUND
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H Laop >} ¥ f};( 12 Loop
T —
L—p
o
— G|
—
Reloy 1 ;m 5 Out
! o—— Relay 4 UN-UN
____,"V
o 50 In
Relay 2

50 Ohms "
Ta XCVR

*These fittings must be isolated from common ground. Ground connections are controlled
by relays.
Figure 5

A Field CW Key from a Keyboard Key Switch
By L. B. Cebik, WARNL
1434 High Mesa Drive
Knoxville, TN 37938
e-mail: cebik@utkvx.utk.edu
Small keys for field and mobile use are hard to come by, although a few magnificent
and expensive works of art do exist, along with some cheap plastic and spring models.
However, most QRPers can make a good field key, and probably at no cost. Well, maybe

a buck or two for supplies.
A CW straight key is just a switch: technically, a normally-open momentary-contact
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single pole single throw switch. The J-38, perhaps the legendary standard of war surplus
fame, was made 1o handle cathode current. Modern rigs use 4-6 voits al well under 1mA,
so the beefy metal work is no longer required. any good switch that fits the fingers that do
the sending, that has a reasonable stroke length and return spring, and that can endure
manyoperations will do as a CW key. If it happens to be small, so much the better.
Older computer and terminal keyboards, even nonfunctional ones, have 75 to 100
poetential CW keys on every board. The double-wide key caps will satisfy everyone
except those committed to Navy knobs. The key switches are durable, but with the right
construction. replacing the one in use with a spare is 2 30 minute job. I have some 1.25"

long key switches from a very, very old keyboard, bat the next generation of key switchees
are about 0.75" long with 0.125" long contacts and a case #bout 0.563" (9/16") on 2 side.
This is perfect for a field key.

The pictures shows the detail of how I encased one in wood. I shaved the 45 degree
face in a 2%4 with a table saw, then cut the 4" dimension to 2" and finally took a 1.75"
block. The last dimension ensuses that the double wide key cap fits within the width of
the block.

To make the cut-out for the key switch, T used a drill press to cut the perimeter & wee
bit smaller than the case. A Dremel Moto-Tool finished the cut out for a tight press fit of
the key switch case. The extra hollow is for the terminals, and the 1/8 inch hole is for the
RG-174 cable to the rig. A little sanding, staining, and finishing dresses the key base
proudly.

Run the RG-174 through the hole to the cut out. Solder the conductor and shieid to
the unmounted key switch terminals, and press the case into the cutout wile drawing the
cable back out. Do not drill the cable hole too large, since it acts as a strain relief fitting.
Glue a pad to the bottomn. {I used a piece of textured rubber from a jar cap opener pad.)
Then start practicing.

Why the 435 degree face for the key? Two reasons. First, with the key switch vertical,
it is too high for easy keying at a desk. In addition, the angled fit, with the contacts
oriented up, makes a good fit for accessigble scrap wood.

Second, the 45 degree angle permits keying at almost any angle from 30 to 50 degrees
relative to the table top. Many bangers curl (or cramp) their fingers for vertical strokes.
The construction of the key switch easily translates this motion into good contact. A more
relaxed finger position is closer to the angle presenied by the key cap, and with practice,
the strain of straight key CW goes away. With the no-slip pad on the bottom, gentle
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keying does not make the key walk away.

] anticipate about a year's service from each key switch and have a life time of spares
{but no more, since my key switches were left over from a CW keyboard project several
years ago.) A full keyboard might serve a club for a decade, even throwing out the unre-
liable ones. The wood block should last forever. The limiting factor is finding the double
wide keycap with a center mounting slot. Soume double wides only have offset mounting
slots. "Zere" from the numeric keypad is a good choice and mystifies casual onlookers.

This little key is open to unlimited variations of building style to suit the skills and
operating styles of the maker. It is the hest "no cost” key [ have found.

Frent View Side View

Double—Wide

Key Cop 1,75

. 125 hoIeJL
e

Some Ideas For an Al Band Rig
By Raymond Megirian, K4DHC
606 SE 6th Ave.
Deerfield Beach, FL 33441

During the past dozen years I have done a lot of experimenting with circuitry for an
all-band CW/SSB QRP transceiver and have come up with several working models. Mostly
they became victims of a relentless desire to see if things couldn't be improved or simpli-
fied and were tom apart. The latest one, however, was put on the air by a good friend (I'm
a builder not an operator) and has provided excellent results. The rig uses a synthesizer to
generate all the LO frequencies and also has a built-in frequency readout. A very compact
version of the huff and puff drift correcting circuit was also designed for the VFO and wilt
be described along with the other two sections.

Keep in mind a few of the design features incorporated in the all-band rig. A 2-pole,
12 position rotary switch does all the band switching. One section supplies 12 volts to all
switched circuitry except the synthesizer and circuits requiring a regulated voltage. Regu-
lated 10 volts is supplied to these sections via the second switch wafer, The IF 1s 9MHz
and the VFO tunes from 5.5 to 5.0 MHz,
Synthesizer

A Motorola MC145106 PLL IC is used to synthesize i the LO injection frequencies
for 12 bands. These include 160, 80, 40, 30, 20, 17, 15 and 12 meters as well as 4 500-
kHz segments for 28 to 30 MHz. A 10.240 MHz crystal and on-chip oscillator generate
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Ray Magerian's All Band CW/S8SB Transceiver

the reference frequency of 10 kHz, Four VCOs are used to cover the required spectrum of
16 to 44 MHz. Diocdes are used to program the internal divide by N counter and are
supplied with regulated 10 volts from the bandswitch. The output from the VCOs is fed to
a broadband amplifier and then to a divide by 10 prescaler to bring the frequency within
range of the PLL input. The signal from the amplifier is also fed to one mput of a double
balanced mixer. The other mixer input is fed from the VFQ. The difference frequency is
filtered out, amplified, and becomes the LO signal. Table I shows all relationships of
these frequencyies and Table II shows the divide by N program.

The post mixer filter is a tuneable affair made up of RF chokes and tuning diodes. It
will cover the entire range of 10.5 to 39.0 MHz. Twelve trim resistors mounted on one of
the 2 PC boards are each preset to one band and selected by the band switch, The ampli-
fier following the filter is gain controlled so as to provide as constant an output level as
possible. The MC145106 provides an out-of-lock signal which is applied to one haif of a
dual comparater whose output lights a front panel LED to indicate system lock. The other
half of the comparater provides an output to inhibit the transmitter in the rig if lock is lost,
The 10-volt regulator IC is of the low dropout variety so as to maintain regblationwhen the
supply falls below 12 volts. The cutput from this supply is used not only internally but is
brought out to supply one section of the bandswitch and other pertions of the rig not shown
here.

As mentioned above, the sythesizer is assembled on 2 PC boards. Both boards mea-
sure 2 x 4 inches and are stacked sandwich fashion in order to make a compact package.
The resulting assembly was housed in a box made from double-sided PC material with
outside dimensions of 4-1/4 x 2-3/4 x 1-5/16 inches. All of the interconnections are brought
to pads that line up one above the other, making the sandwich more appetizing. Snappable
type header material was used for the connections between boards, Male type on one
board and female on the other makes it possible to separate the boards if necessary. All
electrical connections to the outside are by means of feethru capacitors. RCA phono jacks
are used for RF inputs and outputs.

The boards were made using double-sided copper clad material. One side is used as
a grond plane and is unetched., Parts are mounted on this side and any part with a lead
going to ground has that lead soldered right to the copper surface., Obviously, copper
around the through holes must be relieved to prevent shorts. Those holes not to be re-
lieved are marked with an (*). Meost of the diodes, chokes and resistors are mounted
haitpin fashion but where the span is sufficient a component can lie flat. Before mounting
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the MC145106, bend pin 5 straight up and cut off pin 6. Pin 5 becomes a test point and pin
6 is not used. There are no holes in the board for these pins. The 10.240 MHz crystal 13
a tiny cylindrical type which is mounted with its leads sufficiently long so as to allow the
crystal to lie flat on top of the IC. Tused a small piece of 2-sided tape to hold it in place.
The 10 volt regulator is mounted flat on the ground plane with a screw and nut.

On the bottom board, pins 1,4 and & of U1 must be bent to lie flush on the ground
plane since no holes are provided. The same goes for the grounded pins of D3, 6, D7 and
D8. The tank coils for the VCOs are wound as follows: L1 has 26 turns tapped at 5 turns
on a T30-2 toroid. L2 has 20 turns tapped at 4 turns on 4 T25-6 iotoid, L4 has 13 turns
tapped at 3 turns on a T23-6 toroid. All coils are wound with #30 wire. Taps are from
ground end. Tuning diodes D1-D4 are Motorola MV 1662 wheih come as a matched set of
3 but not all sets match each other. A sufficient number should be on hand so that a set of
4 matched diodes can be installed in the filter. Diodes having the same 3-color stripes on
their backs would be matched units. Sources will be discussed later.

A high frequency scope and a counter are used to set up the synthesizer. The VCOs
have to be adjusted for correct frequency range before the moards are mated. Temporarily
tack a piece of wire to the common output line of the VCOs for connection of the scope and
counter. Do the same for the common line feeding the tuning diodes 5o 4 variable supply
of 0-9.5 volts can be applied. Since each VCO covers more than [ band, 12 volts can be
applied to any one of the inputs for a particular VCO and the output frequency checked for
the required range. The schematic shows what bands each VCO covers and the frequen-
cies determined from Table I. VCO #3, which is used for 20 and 17 meters, would have to
cover from 28.5 to 32.6 MHz. Adjust for the proper range by squeezing or spreading the
mrns on the coil and when set properly, apply enough Q dope 1o hold the turns in place as
well as to glue the coil to the board. When all V(COs are operating within their specified
limits with the tuning voltage of 0-9.5 volts, remove the temporary test leads.

Before mating the 2 boards, solder leads to all the pads going to external connections,
making them slightly longer than needed, The board containing the PLL is mounted on
top. When assembly is complete, connect a 12 volt supply and VFO to the appropriate
inputs. The VEO level should be around 1V P-P. Connect the cathode end of a LED to the
LOCK feedthru and the anode to the 12 Volt supply. Apply power and if no smoke is
observed, commence set up.

Connect a counter to the pin 5 test point on the PLL and adjust the trimmer capacitor
for a frequency of 5.120 MHz. (The 10.240 MHz frequency has been divided by 2 at this
point.) Next, connect a high frequency scope and the counter to the LO output and a clip
lead from the 160 meter feedthru to the regulated 10V feedthru. It may be a little tricky
but a small thin screwdriver can be used to adjust the associated trim resistor for an output
of 10.5-11.0 MHz as the VPO is taned through its range. The counter will verify that you
are tuned to the desired mixer product and the scope display will allow adjustment of the
filter for a clean signal throughout the segment, This procedure is repeated for each of the
remaining bands. While operating on any band, adjust R4 till the LOCK LED just comes
on and then a few degrees more. Check all bands to make sure the LED is working and
extinguishes when no band is enabled. When the LOCK LED is off, the TRANSMIT
INHIBIT output should go high.

The LO output is apporximately 1V P-P and sufficient to drive a DBM such as the
SBL-1. The LO is capacitor coupled to the output jack. The second LO ontput is used for
the digital readout and is not DC isolated since a coupling capacitor is located in the
readout assembly. If the readout is not tc be used, associatd parts may be omitted.

To prevent the bottom board form shorting out against the bottom of the box, a piece
of insulating material was placed between board and box. Cut 4 pieces of heavy bus wire
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to a length about 1/2 inch longer than the space between boards. Feed each of thege pieces
through the 4 corner holes till they are flush with the bottom and flow solder around the
wire and ground plane of each board. The extra half inch can be bent to rest against the
inside of the box and soldered in place. This provides a common ground for everything as
well as holding the assembly in place.

Frequency Readout

The heart of the frequency readout is the Sub-Cub 1 by Red Lion Controls. This little
device contains all of the counting circuitry and 6 digit LCD in a package approximately 1-
1/16 x 11/16 x 7/16 inches. The unit is fastened to a small PC board by its own ramp-lock
pins and fed by cable from the remaining circuitry which is housed in another small box
made from PC material.

The LO signal from the synthesizer connects to one input of a NE602 mixer while the
other input is from the carrier oscillator (BFO). When mixed, these signals produce a
difference frequency equal to the operating frequency. This signal passes through a filter
to separate it from the other mixer products and then is divided by 100 in order to come
within frequency Tange of the Sub-Cub counter which will operate up to 500 kHz. The
standard 1-second time base is generated by a 3.58 color burst crystat and MM3369EST
IC. This produces a 100 Hz output which is divided by 100 in a RDD104 IC to end up as
the 1-second clock. A CD4528 dual monostable oscillator generates the latch and reset
pulses for the Sub-Cub 1.

A tuneable filter similar to the one used in the synthesizer is employed here to extract
the operating frequency from the mixzer. However, this filter will not cover the entire
range from 1.8 to 30 MHz so it was used in conjunction with a fixed bandpass filter for
160 and 80 meters. The tuneable filter covers the remaining bands of 40 through 10
meters.

The original rig contained a small board which acted as a main junction pomt for all
the bandswitching cables as well as a few miscellaneous components which included the
preset trim resistors for the readout filter. Since these were not mounted on the main
board and since the layout was not compatible with standard size components, no pPC
artwork is shown. The main object was to introduce the Sub-Cub 1 to those not familiar
with it and suggest the possibilities of including it in a readout for your rig.

With a 1-second time base there will obvionsly be a lag in the frequency being dis-
played as the rig is tuned across the band. Tused a supplemental dial for ordinary tuning
and the counter to indicate the exact frequency when parked. If desired, a swiich can be
incorporated to connect pin 1 of the RDD104 to the 6-volt supply in which case the time
base becomes .1 second and allows the counter to follow mere rapidly. This will result in
the loss of 1 digit, however, and resolution becomes the nearest | kHz rather than the
nearest 100 Hz. The switch can be a push button used only to achieve fast count when
desired and allow retum to normal when released. The schematic shows this option,

As shewn on the schematic, both bandswitch sections are used to control the readout.
The regulated 10 Volt section is used to supply the trim resistors which tune the filter for
40 to 10 meters. The 12 Volt section is used to enable the particular filter in use. Connect
a scope o the test point noted on the schematic and with the rig tuned to either 160 or 80
meters, adjust the 200K trimmer for a square wave output. The frequency reading should
be correct for the band in use. Check both 160 and 80 meters for proper readings through-
out the entire range. The remaining bands are individually tuned by their associated trirn
resistors. The 10 meter band requires only a single trimmer but make sure the counter
works properly across the entire range of 29 to 30 MHz. The filter will tune to various
mixer products which produce falsecounter readings so adjust the pots slowly till the Sub-
Cub reads what you are locking for. Fine adjustment of the 200K threshold pot may also

QRPp Sept. 95 51



help; especially on 10 meters where a very wide band is being covered.

The small single-sided PC board required for mounting the Sub-Cub I 1s shown
along with the artwork for the other boards. The elastomeric conductors on the back of the
device compress against the pads on the board which should be clean and smooth. The
data sheet suggests gold or tin-lead plating. I used Cool-Amp silver plating powder on
mine. The 2.4M, 1/8 watt resistor should be mounted on the back of the board so as to not
interfere with the Sub-Cub L. The 2 outermost holes are for mounting the board to the
front pane). 1 made a rectangular hole in the front panel just large enough to view the
display and allow the remaining frontal area of the Sub Cub to butt against the back of the
panel. A pair of long 2-36 screws were then passed trough the front panci and the 2
mounting holes in the board o snug up the assembly and hold it in place. The inner holes
accept the lock-ramp pins on the hack of the Sub Cub 1 and arc 1o be .120" in diameter.
The polarizing pin goes in the hole above the left mounting hole and 15 .093" in diameter.
The 4 leads feeding the display were fed though a piece of shield salvaged from sorap
coax. The shield was grounded where it exited the readout box and connected at the other
end to the ground return pad on the Sub-Cub board.

Drift Corrector

I have been using this marvelous device since the 70s and feel that PACKSB should
be awarded a medal for his achievement. There have been many fellow-ups over the years
to Klaus Spaargaren's gem and the only reason I included it here is to present a very
compact version of the circuit using standard components. Size reduction for this unit was
achieved through the elimination of one 16-pin IC and substitution of an 8-pin IC for a 16-
pin one. The customary crystal was also changed to a tmy 100 kHz unit which made atl
the above changes possible. This brought the size of the board down to 1-1/2 x 1712
inches. '

I'll not go through any theory here but if you are interested you can refer to articles in
Ham Radio for December 1977 (PAOKSE), June 1979 and August 1987, There have been
others but these should suffice.

Some indication as to the status of the DC control voltage being applied to the tuning
diode is necessary in order to keep the voltage within operating limits or control will be
lost. PADKSE used a small meter across the control line to monitor the DC level and 1
favor this method myself. Some of the articles mentioned above used LEDs to indicate
when the voltage was near maximum or minimum but the added circuitry and IC's would
have defcated my desire to keep it small. The meter used is one of the once popular 1/2"
round status indicators used on battery operated devices, There are some of these still
around and can be found at hamfest flea markets. A 500 uA movement is common and
gnite suitable. A series resistor is selected to allow full scale deflection with maximum
control voltage. The UP and DOWN push buttons are used to bring the control voltage
within operating limits and also useful for fine tuning the VFO when the other station
drifts. My VFO stays on frequency for hours right from tum on.

A double sided board was used here too, with the unetched side used as a ground
plane. Here again the copper around through holes must be relieved.

The most troublesome component vsed in the device is the 100 meg resistor required
for the long time constant. Generally a bunc of resistors in series is the acoepted means of
satisfying this requirement but I have shown only 2 holes in the PC board. At one time I
actually ahad some 100 meg, 1/8 watt resistors given to me by my friend NI4Q (who now.
has the rig) so I know they actually made such things. However, I have never seen or heard
of any others and don't know where he got those many years ago. Instead, I make my own
form carbon composition types. 1 have a bunch of 1/8 watt, 22 meg resistors that have
been in a drawer for years and now have a noble purpose in life. By heating these wtih a
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soldering iron T can get them to assume much higher values of reststance. 1 built a
megohmmeter to monitor the resistor while heating it so that I could zeto mon 100 megs.
Several applications of the iron are necessary to get the part to seltle at 100 megs as it
cools. One can also go too far and end up beyond 100 megs so spares are needed. Aftera
couple of weeks T check them again to make sure they are fixed af somewhere between G0
and 100 megs.

If you are planning to build this item you can bundle a series string of 1/8 watt
resistors and insert the start lead in one hole and the tail lead i the other hole or re-do the
artwork with more holes and make a new board. Also, as long as my supply lasts, [ will
send vou a manufactured resistor for a SASE.

Almost any varactor diade of small capucitance can be used to conuol the VEO. I
used 1 4000 series glass rectifier diode with good results. The amount of coupling capac-
ity o the VFO (ank coil will vary with design of the circuit but generally will be only a few
pFs. Check the total frequency excursion around mid-band by using the UP/DOWN push
buttons. About 3 kHz is desirable and if necessary, the value of coupling to the tak coil can
be adjusted. :

Before installing U1, bend pins 1, 2, 3, and 4 (o be tlush with the ground plane. Do
the same with pins 4, 6, 7 and 8 of U2 and also cut off pins 2 and 12. U3 has pins 4, 6,7,
9, 11 and 13 out off and pin L0 grounded. Cut off pins 1, 5, and 8 of U4 and ground pin 4.
The 20 meg resistor actoss pins 3 and 6 of Ul was made up of 2 10 meg units since at the
time | had no 20 meg resistors and was not manufacturing custom parts.

Concluding Comments

When I first asked Doug Hendricks about the suitability of doing this article, he
thought I should cover the entire rig. This would have been much too cumbersome for the
limited interest it might create and would not have been easily duplicated. Instead, I chose
to present a few ideas that worked well for me and could perhaps give other readers ideas
to put to use in their own designs.

Digikey Corporation was the source for some of the parts used in these projects:

Low profile TV crystal X079-ND $1.56
10.240 MHz crystal SE3421-ND $1.29
100 kHz crystal SE3333.ND $1.44
6 mm trim resistors Various $0.51
1.0 uF film cap| P4675-ND $0.75
Sub-Cub 1 RLCI1000-ND $£18.00

The matched sets of 3 tuning dicdes are available from: Marlin P. Jones & Assoc.,
Inc. PO> Box 12683, Lake Park, FL 33403 for $1 per set. Same price also from: Hosfelt
Electronics, Inc., 2700 Sunset Blvd., Steubenville, OH 43952.

The BB104 dual tuning diodes were purchased from: Fertik's Electronics, 5400 Ella
Street, Philadelphia, PA 19120. Price and availability at this time unknown. The electro-
lytic capacitors were tantalum while the coupling and bypass capacitors were mostly
monlythic types. Resistors were 1/8 watt carbon film and as many parts as possible were
of the miniature variety.

If I ever get the next rig finished, I may get on the alr again after over 40 years of
inactivity. 72, Ray, KADHC
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TABLE 1

Band  Sya. Out (MHz) LO Injection (MHz) Band Ceoverage
160 16.0 10.5-11.0 1.5-2.0
80 180 12.5-130 3540
40 214 16.0-16.5 7.0-75
30 24.5 19.0-195 10.0-105
20 283 23.0-235 14.0-14.5
17 325 27.0-273 18.0-18.5
15 355 30.0-30.5 21.0-215
12 39.0 33.5-34.0 24.5-25.0
10 425 37.0-375 28.0-285
10 43.0 37.5-38.0 28.5-29.0
10 435 38.0-38.5 29.0-295
10 44.0 38.5-39.0 29.5-30.0
TABLE IT

Syn. Out (MHz) Div. by Program Powers of 2
16.0 160 745
18.0 180 T+5+4+2
21.5 215 T+6+4+2+140
24.5 245 T+6+5+4+240
28.5 285 8+4+3+240
325 325 8+6+2+0
35.5 355 8+6+5+1+0
39.0 350 R4 7241
42.5 425 8+7+543+0
43.0 430 84+7+5+342+1
43.5 435 B+7+5+4+1+0
440 440 8+7+5+443

+- K4DHC '|'

o
o - ] o 0
- +
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Sub Cub Mount (Copper Side)
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Drift Corrector Parts Placement
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NorCal Membership Certificates Available
by Bob Finch, NeCXB
7530 Ridgeview Lane
Lafayette, IN 47905
I have available NorCal Membership Certificates that are laser printed and available
for $2.50 postage paid. The certificates are printed on high quality paper in 2 colors, with
your name, call, membership number and year of membership in red. The club logo and
the Test of the lettering is in black. If you would like a certificate, please send your name
and membership number to me at the address above along with a check or money order
made out to Rob Finch for $2.50 and we will ship you your personalized membezship
certificate to NorCal in 3 to 4 weeks. The size of the certificate is 8.5" x 11", but it may
be cut down to fit in an 8" % 10" frame. DO NOT MAKE CHECKS OUT TO NORCAL!
The certificates were designed by Jeff Stewart, KFOUP, and are provided as a set-
vice 1o NorCal by Jeff and myself. They are shipped flat in a 9 x 12 manilla envelope to
avoid folds.
NOTE: Bob and Jeff offered to do this service for the club. I have seen the the certifi-
cates and they are absolutely beautiful. We did not want to raise the cost of joining the
club ($0.00), so we decided that those members who wanted a membership certificate
would pay for them, and those that did not, would not have to pay for something that they
did not want. Thanks to Bob and Jeff for providing this service. A copy of the certificate
is below.

1003 dasban

The Nor-Cal QRP Club acknowledges that

Douglas E. Hendricks - Ki6DS

NorCal #2

is @ Member in good standing who has demonstrated the ability,
skills, and desire necessary to “do more with less.”

NorCal Membership Certificate
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Dayton 35 Pictures

NNI1G with the Small Wonder Labs 40-40 CW Transceiver, Steve Hideg

Dave Benson,

Photo.

on display at Dayton. Steve Hideg Photo.

NorCal's $SB Transceiver Kit,

The Cascade,

QRPp Sept. 95
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Doug Hendricks, KI6DS, Dave Gaulding, NFOR, and Keith Arns, KCOPP looking over the
protatypes of the St. Louis Tuner. Steve Hideg Photo.

Cathy and Dick Sysmanzki, KA3ZOW from S & S Engineering. Dick is the designer of
the ARK 40 & ARK 80 CW transceivers. Steve Hideg Photo.
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Field Day
1995

at Eagle Rock
with the NorCal QRP Cluh.
Eric Swartz. WAGHHQ
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Back Issues of QRPp

Back issues of QRPp ére available in bound issues only. Volume I contains the 3
issues from 1993, and Volume I contains the 4 issues form 1994, Volume I is 140 pages
and costs $10, while Volume IT is 296 pages and costs $15. Both years are $25. To order,
send your money to: Doug Hendricks, KI6DS, 862 Frank Ave., Dos Palos, CA 93620.
Make all checks and money orders out to Doug Hendricks, and NOT to NorCal! DX
orders please include $10 extra per order for postage. All prices are for US Funds only!

Curtis 8044ABMKeyer Chip
and Far Circuits Board Combo

NorCal has made a bulk purchase of the Curtis 8044ABM Keyer Chip and is offering it
with the Far Circuits Board and the Info Sheet for $17.00 Postpaid. DX orders add $5

shipping. US Funds ONLY!! Make Checks or Meney Orders out to Jim Cates, NOT
NorCal! Send your orders to: Jim Cates, WA6GER, 3241 Eastwood Rd., Sacramento, CA

7.040 Crystals

We have located e supply of 7.040 crystals in the small HC49 holders. These are on
the QRP cailing frequency for 40 meter CW. The price is $3 each, or 4 for $10, postage
paid. Make Checks or money orders ont to Doug Hendricks, NOT NorCal. Send io: Doug
Hendricks, 862 Frank Ave., Dos Palos, CA 93620,

NorCal QRP Club

QRPp is published at Dos Palos, California 4 times per year: March, June, September,
and December. Subscription fee is $10 per year for US residents, $15 per year for Canada,
and $20 per year for DX. To join NorCal QRP Club send your name, call, and address to
Jim Cates. There is no charge for membership to NorCal QRP Club. To receive QRPp, -

you must subscribe and pay the fees. Send your money (US Funds ONLY) to:

Jim Cates, WAGGER
3241 Eastwood Rd.

Sacramento; CA 95821
Make Checks or money orders out to JIM CATES, do not make them out to NORCAL.
The articles in this journal have not been tested nor is there any warranty as to the feasi-
bility of the items described. The articles have been published with the consent of the-
authors, and no article may be reprinted or reproduced in any form without the expressed
written consent of the author, All authors retain all copyrights to their materials, and all
articles in this publication are copyrighted. Publishers of other club newsletters may
reprint articles as long as they are NOT for profit and not a commercial venmure of any
kind, and credit is given to the anthor and QRPp.
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From the Editor

By Doug Hendricks, KI6DS
862 Frank Ave.

Daos Palos, CA 93620

Phone 209-392-3522

Email dh@deneb.csustan.edu

You will have noticed that Jim Cates,
WAGGER, has his picture on the front of
this issue. This is the first "Cover Picture”
that I have done. 1 did it to honor & man
who is my best friend, and is a friend to
QRPers all over the world. He works many
hours daily for QRPp, and I wanted o show
my appreciation. The cover says, "Jim
Cates, WAGGER, A Gentleman", and for
all of us that know Jim personally, that de-
scribes him perfectly.

We have had an exciting fall in the
QRP world. The Cascade has been born,
and from the first reports is an outstanding
success. John Liebenrood, KTRO and Dave
Meacham WSEMD are to be congratulated
for their design of a great kit. There have
been many requests for more of the Cas-
- cades and I am pleased to announce that
we have 50 more kits available. They will
cost $199 each as we only kitted 50 this
time and parts have gone up. If you are
interested, see the announcement on page
66. Act fast, because when those 50 Cas-
cades are gone, there will not be any more.
John has decided to move on to other
projects and he is not interesed in making
the Cascade a commercial venture. If you
want one, order fast.

We are announcing that we are now
taking orders for the St. Louis Tuner. This
tuner is a cooperative venture between the
St. Louis QRP Club and NorCal. See page
66 for ordering information. We will kit
250 of these and they will go fast. This is
the first announcement and we did it in
QRPp because we want to give the first
chance to our members. Note that the van-
able capacitors are now custom air vari-
ables and not the plastic am radio ones.

The Cascade construction article by
John is printed because we realized that

QRPp Dec. 95

even though 200 club members bought the
kit, over 1200 did not, and they have not
had the opportunity to sec the design. I felt
that the rest of the club deserved to see
John's work. IT is and was an owtstanding
effort. ’

NorCal and ARCI had a booth at
Pacificon again this past October, and it
was a chance for many of the NorCal mem-
bers to get to meet each other and have that
eyeball QSO that we seem to need.

Jim and I decided last spring that one
of the best ways that we could put club
moeney to use was to spensor the speakers
for the QRP Forums. We contacted Dick
Brown of Pacificon, and he agreed to give
ns the large lecture room if we would agree
to supply "World Class Speakers”. We did
that by having John Liebenrood, K7RO the
designer of the Cascade, Derry Spittle,
VE7QK, the designer of the Epiphyte,
speak on SSB on Saturday. And then we
came back with Wayne Burdick, N6KR, the
designer of the NorCal 40, Sierra, and KC1
and Stan Goldstein, N6ULU, who has
worked 113 countries with his NorCal 40
to speak on CW.

All four of the speakers were outstand-

- ing, and were presented NorCal Pacificon

QRP Forum Plaques as a token of NorCal's
appreciation for their efforts. Stan
Goldstein was also presented a plaque for
being the first to reach DXCC with the
NorCal 40. (We are only going to give 1
plaque, and Stan has won it!)

Jim and I both feel that this 1s an ex-
cellent project for NorCat, and we plan on
it again next year. We are even thinking of
sponsoring 4 fuil day of QRP forums, sort
of a West Coast QRP Symposium, with
speakers from the BC QRP Club, NW QRP
Club, the Arizena QRP Group, and the
Southern Cal QRP guys. It would be held
in conjunction with Pacificon, and NorCal
would reat a room for ferums during the
day and then have 2 hospitality room "a la
Dayton" in the same room at night. Let
Jim know what you think of the idea.



Jim Cates, WAG6GER,
"A Gentleman"

I asked Mac to write this biographi- -

cal sketch because he is one of im's cldest
and dearest friends. He knows the early
history of Jim Cates and his ham radio ca-
reer as well as anyore.

This issue is dedicated to the best
friend that I have ever had. He has been a
friend in every way. Jim is always the level
fieaded one of the two of us. He is the one
who keeps me under control and the one
who prevents most of the mistakes that I
would make in a rush of anger.

Jim Cates embodies the spirit of
NerCal and of QRP. He is quiet, unassum-
ing, gentle and the most giving person 1
have ever known. He spends countless
hours working behind the scenes to make
sure that NorCal QRP Club and all of our
proiests stay on eourse.

Jim is the first to have his Picture on
the cover of QRPp. I don't know if anyone
¢lse ever will. This article was written and
this issue is dedicated to Jim Cates,
WAGGER without his knowledge. Hope-

fully he will like it. Doug, KI6DS

Laissez Faire Exemplified
by D.J. “Mac” MacDonald

2129 Danbury Way

Rancho Cordova, CA 95670

Neo, I'm not talking about laziness.
Though I have been told I personify it and
that is just because I have spent a large part
of my life studying it first hand. What 1
sm talking about is the principle of mini-
mum authority whether of govemment or
in this case club organization and opera-
tion.

NorCal members and readers of the
QRPp journal might be interested in a brief
status report on the club and a short biog:
raphy of one of its two founding fathers,
Jim Cates, WAGGER. His concept.of
Laissez Faire and its impiementation in the

organization and operation of an amateur
radio ¢lub. )

NorCal QRP was conceived by Jim
Cates, WA6GER and Doug Hendricks,
KI6DS. They thought that they might be
able to find 15 or 20 hams who were low
power fans to form a club. Jim, having
spent 33 years in government and know-
ing full well its faults and weaknesses
wanted nothing more to do with rules, regu-
lations, charters, by-laws or what have you.
In addition, being born in Texas he was (and
is) a natural bom rebel; though he denies
that his bed sheets are in the pattern of the
Confederate flag. Deug, KI6DS, our edi-
tor, being & Kansas Jayhawker, (you re-
member them from your US history) is of
the same ilk. I could have said mindset,
but those of you who know Jim and Doug
undoubtedly recognize the accuracy and
veracity of the above.

This club, they said, would have no
constitution, no charter, no by-laws, no of-
ficers, no dues, no business reports or for-
mal meetings and no minutes. Each mem-
ber is equal to every other member. There-
fore any member can do what he or she
wants. Though there are no dues, there is
a subscription fee if a member wants to
receive the quarterly publication.

So what has happend? From the 15
or 20 hams initially expected, the club now
has over 1450 members in 48 states and
31 countries with members on ¢very conti-
nent except Antarctica. We have members
from Spain to Siberia, China and to Ma-
laysia, Australia and Oceania, Alaska to
Argentina. Could it be that the principle
of Laissez Faire as practiced by our club
has struck a responsive chord world-wide?
The other possibility is that we may be a
club of 1450 Rebels and Jayhawkers. Naw,
that couldn’t be, because hams by nature
are very submissive and would never think
of a different way of doing things from the
tried blue, cast in concrete, already proven
concepts.

So who are these guys, Jim and Doug,
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who have shepherded NorCal QRP Club
1o its current prominence in the world of
QRP? This is a short biography of Jim.
Doug’s will follow at a later date.

Jim Cates, WA6GER, born in Lufkin,
Texas, was the second of three sons bom
to Charles and Lottve Cates. Born in 1926,
he was educated in the public schools of
Texas graduating from high school in 1942,
four days past his sixteenth birthday. He
joined the U.S. Navy in 1943 and after at-
tending a Mavy school was assigned to the
Alameda Naval Air Base, Qakland, Cali-
fornia as an Aviation Ordinanceman. While
stationed there, he met Electra in 1944 and
marned her in September of 1945, Two
sons, Steve, KC6TEV, NorCal Awards
Chairman, and Jack, ex-WBo6OEP, were
born of this union. And this vear Jim and
Electra celebrated their 50th wedding an-
niversary.

Upon discharge from the Navy in Apnl
of 1946, Jim entered the University of Cali-
fornia, Berkeley. Three years later, 1949,
he graduated with a degree in Joumnalism
andproceeded to go to work in Modesto,
California as a Probation Officer. One year
later he and Electra returned to Qakland,
California to work for the Alameda County
Probation Department (higher pay). Then,
in August of 1953, Jim joined the Califor-
nia Adult Parole Division in Sacramenio,
California.

As a Parole Officer Jim: carried a
caseload of adult felons; was Assistant
Supervisor and iater Supervisor of the Sac-
ramento District Office; Assistant Super-
visor of the Interstate Unit, responsible for
arranging the supervisicn of all California
paroless pascled out of state and, when
necessary, their extradition. He was also
Interim Regional Administrator for the area
from the southern Qregon border to the
northern Los Angeles county line, from the
east side of the Coast Range Mountains to
the Nevada state line. Through Jim, and
his most abie assistant, modesty forbids my
" mentioning his name, Region I set a sian-
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dard of excellence that to this day has not
been equaled in the parole division.

In 1959, inspired by lunch time con-
versation between Bob, ex-K65DH and
K6AGN, both Parole Officers, Jim became
WVEGER. Motivating one to be all one
can be (a phrase I am sure the Ammy cop-
ied) was carried to the nth degree when
Jim became enamored with ham radio and
electronics.

After his first CW contact on the
Knight Receiver he built there was no stop-
ping him. He built kits, modified surplus
Adr Foree gear (MARS) and home-brewed.
He is a CW aficionado, has owned and
operated AM, FM, 55B, 2 meter, 6 meter,
220, 440, 1296, RTTY, ATV, and packet
gear. The only thing he hasn’t done as far
as I know, is moon bounce and he iz look-
ing into that. I might add that as expected,
he has WAS, WAC, DXCC, and has won a
number of Field Day Contests. His true
Jove and buming passion though is QRF.
As proof thereof, take a look at the operat-
ing position of his ham shack.

I feel that I would be remiss if I failed
to touch on his finest quality, helping oth-
ers. The Greek philosopher, Sophocles,
wrote, “If is but sorrow to be wise when
wisdom profits nothing”. After choosing
and spending a career of 33 years helping
others he switched “clientele” and became
an ELMER to multiple others repairing sick
rigs, teaching code, hejping raise antennae,
and much.much more. Personally I doubt
if he has ever given much thought to it but
his own philosophy and guiding principle
has to be, “Help where help is needed”.

So there you have it, a bricf sketch of
a very talented guy, one who after spend-
ing a career in public service continues to
use his time and talents in ways that en-
rich the lives of others. Many of us who
know Jim have been and continue to be the
beneficiaries of his sensitivity, thoughtful-
ness and helping hand. CU K6AGN e5 73



The Cascade:

A 20/75M SSB Transceiver
by John Liebenrood, KTRO
1650 NW 130 Ave.
Portland, OR 97229
k7ro@teleport.com

1 have always wanted todesign a 55B
Transceiver, but have not done so due to
time constraintsand lack of encouragement.
My strengthis in cireuil design, but pack-
aging isone of my weaknesses, Inthe fall
of 1994, I posted a description of the R2/
T2 desigm by Rick Carnpbell that Thad built
on the QRP-L list on the internet. Doug
Hendricks contacted me and encouraged me
to write a full fiedged article for QRPp. I
did so and the article was published in
QRPpand laterin Sprat.

Doug and I madea trip to Vancouver,
British Columbia to meet themembers of
the BC QRP club who have been experi-
menting with SSB QRP rigs for over 10
years, We met Derry Spittle, VE7QK,
Bruce Gellatly, VE7ZM, and Joe Stipek,
VE7?TX and others who are heavily in-
volved in the design and operation of S5B
QRP rigs. The trip inspired me. I picked
up alot of tips from Joe, Bruceand Derry,
and I on the way home I asked Doug il
NorCal would be interested in a SSB ¢lub
project. I'would design the rig, but wotld
need help with the packaging and the writ-
ingof the manual. Doug had brought along
a Sierra, which wasthe second NorCal dlub
project and is an absolute work of artin its
packaging design. We discussed the pos-
sibility of a 3SB rig of my design in a Si-
errastyle case. Dougsaid that he would
have to talk it over with Jim Cates,
WABGER, the cofounder of NorCal, but he
didny’t think it would be a problem.

The next evening Doug called with
good news. Jim thought the ideahad alot
of merit, and there had been alot of re-
quests for a S5B rig. They gave the go
shead on the condition that the following
eonditions would be met.

1. Therighad to meet NorCal standards. -

- &

2. I would have to build a working proto-
type deadbug style.

3. Nor(Cal would pay for all research and
development costs.

4. NorCal would have one of their design
people go over and evaluate the design.

5. It had 1o be a circuit board designed
project that used a gerber file.

6. The prototype had tobe finished by Day-
toL

I went to work and started the design
process. The following isthe resultof hun-
dreds of hours of work, but was also a labor
of love.

The first thing that you should do when
you decide to produce a kit or club project
is set paramaters. Doug and I set the foi-
lowing goals for the Cascade:

1. Simple to build.

2. Stable, VFO controlled, 200 kHz cover-
age. .

3. Smali in size, easily adapted to portable
operation or bike hiking,

4. NorCal type packaging (No wires to con-
nectors, easily accessible case.)

5. Inexpensive {Less than $200 for compiete
kit.) '
6. Dual Band Coverage 20/75 Meters. 20
Meters for daytime use, 75 Meters for night.
7. Homebrew SSB filter using ¢ommon,
cheap, casily obtainable computer crystals.
8. Meet FCC specifications for spectral
purity.

A valuable technique in RF trouble
shooting is tracing the signal path. We’ll

trace hoth the transmitter and receiver sig-

nal paths separately. This section will also
try to clearup how all the schematics link
together. '

Asa_starﬁngpomglookovertheCas-
cade Block diagram on page 4. Thereceiver
circuitry starts at the BNC antenna jack,
goes through the low pass filier on the band
module card, into the receiver pre-selector
filter, back on to the main hoard to the 1st
receiver mixer; through the crystal filter,
then the product detector and finally to the
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audio amplifier.

The SSB transmitter circuitry starta at
the microphone input, goes through the mi-
crophone amp into the 1st tranamitter
mixer, hack through the crystal filter, then
to the 2nd transmitter mixer, transmit spur
filter, power amplifier chain, back on tothe
band module lowpass filter, and finally out
the BNCjack to the antenna.

Turn to the Power Amplifier sche-
matic in the insert. Find the BNC jack J5.
It connects back to the lowpass filter on
the plugin band module board. The actual
cireuit values are shown on the band mod-
ule schematic. Oncethrough the lowpass
(ilter, the signal passes through a narrow
band pass filter consistingof C1,L1, T1,
& C2. Turn to the IF Crystal filter sche-
matic on in the insert. Find the 'flag’ text
“RX FILTER”. The flag on both schemat-
icslinks the two together.

The signal loss through both these fil-
ter is low, less than 12% voltage ampli-
tude reduction. Notice The 1IKRF Gain
pot connected between T1and Ll1. The
transistor Q1 shuntsthe receiver input to
ground during transmit, protecting the 1st
mixer IC, '

The receiver pre-selector filter is ad-
equate but not up tothe task of protecting
a NE602 in a field day multi-transmitter
environment.

Next turn tothe VRO, BFO schematie
in the ingert. Find Q2, part of a Hartley
oscillator circuit. For 20M SSB phone band
coverage, the VFO tunes 5.15MHz to
5.35MHz. It needs to be 100kHz lower to
tune the 75M SSB phone band. Fixed caps
(22 and (.25 set the 200kHz band-spread,
C17 sets the band edge. When the 75M
hand module is plugged in, C34is added
lowering the VFO 100kHz.

The 9Mhz BFO needs to oscillate
above 9MHz for LSB and below 9MHz for
USB. C19 sets the ascillator 2kHz above
ihe IF for 76M LSB. When the 20M band
module isinstalied D10ishiason connect-
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ing C90 across C19. The addition of C90
lowers the BFO below 9MHz. There is
some interaction betweern these adjust-

“ments, set C18 first then Ca0.

The Cascadeuses four NEG02 active
mixer ICs. Find U7, aNE602 used as the
1st receiver mixer. Turnto theIF Crystal
Filter schernatic in theinsert. U7 converts

_jncoming RF to the IF frequency withavolt-

age gain of 4. Q11 removes DC supply to
U7 during transmit.

The 9MHz IF crystal filter uses &
“computer grade” crystals, Y2-Y6. These
were matched to within 100Hz. For SSB
fidelity a Butterworth transfer function was
used instead of the common Cohn response

- for CW rigs. Thebandwidth isacompro-

nise between opposite side band rejection,
carrier suppression and fidelity. The {ilter
wasdesigned using software provided with
Wes Hayward’s ARRL book “Introduction
to RF Design”. This book sells for $29.95
and is an excellent addition toyour library.
With this software you can redesign the
coupling caps to suit your desired charac-
teristica.

Next turn to the Product Detector
schematic in the insert. The 9MHz IF is
converted (with a gain of 4)to audio in U1,
another NEG02 mixer IC.

Now turn to the final receiver sche-
matic, Audio Amplifier in the insert. Most
of the receiver gainin the Cascade is af the
audio range. The audio amplifier hastwo
gain stages. U8, alow noise NE5532, pro-
vides a voltage gain of 22. U5, aLM383
provides an additional voltage gain of 1000.
You'll notice there’sno IF amp in the Cas-
cade.

AGC isacireuit right out of the NOR-
CALSierra AJFET, Q17,altenuates 59+ +
signal to a reasonable audio level.

Q5, a MOSFET 2N7000, mutes the
speaker duringtransmit. During receive,
the on resistance is less the 3 chms.
Tracing The SSB Transmitter Signal
Puth

Tracing the transmitter signal path
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starts at the microphone inputjack. Turn
to the Product Detector schematic on page
19. Find J1, the fron{ panel microphone

_ jack, The radio acceptsa Teom standard”
electret microphone circuit. These micro-
phones have the PT'T switch and micro-
phone in series, the PTT switch completes
the cireuit to the ground terminal.

Q3 provide the 2V microphone bias
and switches the 8VTX line during trans-
mit. U3 provides aone chip speech pro-
cessor. The chip samples the microphone
audio and adjusts the gain to hold its out-
putat pin 8 at a constant 100mV RMS.

More than 20dB of speech compres-
sion is possible. R4 sets the amount of
compression. Rdissetat 1K, I setthe com-
pression at.a moderatelevel, youmay want
{o experiment with different settings. R1
and CB6 set the attack and decay times.
Youmay want io tweak the values for some
more audio punch.

Next the signal passesinto Q15. Q15
mutes the transmitted audioduring receive.
RB3 is a fixed resistor, thisisa good place
to adjust the microphone gain. 4.7K is
about right to drive the NEGD2. 1t is eagy
to over-drive the NEG02 active mixer IC
and end up with lots of out-of-band spurs.

U2, the third NE602, generates the
double side band signal at 9MHz. Carrier
balance would be improved if U3 pin 5 and
4 drove abalanced transformerinto the
erystal filter. For now itisasingle ended
drive, yielding 30dB of carrier balance.

Q14 disables the transmitter mixer
during receive, this stops hiss from show-
ingup in the audio due to the TX mixer.

The double side band RF next passes
back through the IF crystal filter. Turnto
the IF Crystal Filter schematic on page 20.
The SSB filter removes the opposite side
band and suppresses the carrier. U8, the
final NE602 mixer IC, translates the 9MHz
RT to the fina) transmit frequency witha
voltage gain of 4.

The output of U pin 5 goes fo the
unity gain JFET buffer. The drives the 50
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ohm terminated transmit spur filter. The
transmit spur filter is on the band module
card, refer to the band module schematic
for circuit values.

Now tarn to the final transmitter sche-
matic, Power Amplifier in the insert. The
tranamit spur filter is represented in the
bottom right corner. The filter is driven
with baluns to improve spur rejection due
tosignal leakage around the band module
card. Both transmit filters havelow signal
loss when properly adjusted. Both filters
mateh into 50 ohm terminations. Onece
through the appropriate filter, the low level
SSB signal is amplified in 3 gain stages.
The first two stages are biased for Class A
operation. This takes a fair amount of idle
current. Thefinal power amplifier fran-
sistoris biased for AB operation. With no
signal the 28C2313 should draw 200mA.

D12 maintainsa constantbias current
as the final heats up with use. D12, which
is in physical contact with the case of Q7,
temperaturecompensates thebias network.
The 28C2312 needs a low value emitter
resistor to stabilize the bias network. This
did reduce the power out some. A com-
promise was made to help keep the Cas-
cade cost low. Alow cost 28C2312 was
selected. For those wanting moreoutputa
MRF477 can boost the power out for an
extra $18. RF Parts sells these via mail
order.

The SSB signal next goes back to the -
band module board where the lowpass fil-
terislocated. The 75M lowpass filter has
two extra caps, C13 & C14. Theseadda.
deep notch at the second harmonic of
3.8MHz, to attenuate the highest spur.

That is it, now you should have an un-
derstanding of the way that the Cascade
works,

Size: 2.6"(H )by 6.3"(W) by 5.3'MD)
DCPower requirements:

Receive: 60mA with 12 t0 13.8V

Transmit: 2.0A on voice peaks, 12 to

13.8V



aoverage: _
75M 88B: 3.750 to 3.950 MHz (Can

be set toany 200 kHz rangeon75-80 :

Meters)
20M SSB: 14.150 to 14.350 MHz
Band-edge adjustment range: +/
20kHz
Transmitber:
SSBonly
Uses 2 Meter Speaker Mike “Icom
Standard” or Radio Shack #19-310
(2 5mm mono mike plug, 3.5mm
speaker )
756M 1.SB Power: 8 Watts pep
20M USB Power: 5 Watts pep
Speech compression
2 Tone IMD distortion products:
-35dB
Spurious emissions: - 45dB or better
NES02-Based Super-het, IMHz IF
5MHz LCVFQ, 200kHz tuning range
with 8:1 vernier drive built in.
5 Pole crystal Blter, 2.7kHz 3dBband
width
Andio putput power > IWatt into
8ohms
Audio-derived AGC
‘RF gain control
Building the Cascade; Do’sand Don’tst!
1. Use a low-wattage, fine-tipiron, heat
joint 1/2 second then apply small amount
of solder. '
2, The resistors are installed standing up,
using 0.1" spacing. This was done to con-
serve board space, Since it will be hard to
read the resistor color codes after the part
is soldered in, CHECK! each resistor with
an Ohm meter before installing it
3. You must use solder-wick to remove
parts. It is the only way to avoid lifing
tracesdue to excess heating.
4. Double-check polarity before installing
electrolytic and tantatum caps. With Elec-

trolytic caps, the longlead is the positive

side, it goes in the “square” PCB pad. With
Tantalum caps, the positive lead is marked
witha + sign an the body.
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5. T1,T3, T4, T5 & TG are all 8-Turn bifi-
lar transformers on FT37-43 cores. Twist
the two #26 wires (one brown, one green)
at B twists perinch (use drill ifyou like).
The brown wire goes in the “round pads”
the green wire goes in the “square pads”
6. L1, the VFO inductor, should be an-
nealed after winding. Place in boiling
waterfor a few minutesremove and let dry,
then coat with Q-dope to hold turns in
place. Let dry overnight. LI isreadyto
mounton PCB. Don’t forget the black in-
sulating washer for L7, it will prevent any
shorts to the ground plane.

Caonstruction:

There a several ways toassemble the
kit.... One approach has you install all the
resistors, then all the capacitora and so on.
The testing starta after the board is popu-
Iated. There are serious problems with this
method, as you find out if you pursue it.
The main one is thatif you have problems
it is hard to isolate.

NorCal prefers the build-a-section,
test-a-section approach. This testas you
go method helps isolate where the prob-
lem is... When seeking help you'llhave the
probiem localized to one section. Getting
the receiver workingfirst, then adding the
transmitter should help simplify trouble
shooting when problemns crop up..
TestEquipment Needed:

1. 12V power supply. 1.5A peak cur-
rentdemand

2. Aspeaker mike wireed for Cascade:
2 Meter “Icom” standard or RS #19-310
3. Voltmeter/ Ammeter, lmA resolution
4. General-coverage station receiver

5. RFprobe for DVM to measure VF(,
BFOand BF levels, or use 50MHz scope
6. HF frequency counter, oruse staizon
receiver

7, 10-watt dummy load, 756-meter an-
trma

The Cascade will be built and tested
in ten sections. The first 5 sections get the
receiver operating, sections 6 to 9 complete
the transmitter portion, and section 10 deals
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with the final assemhly into the case.

Because of the building-block siyle of
instructions, wehave printed the schematic
broken-down into several sections. That
way you will only have to deal with the
section that you are working on. Ifyou want
to get the "whole picture” you willneed to
refer to the blocked text on the schematic,
which refers to the sheet that the connec-
tion goes to. Another word of caution here:
make ahsolutely sure that you have theright
part hefore you solder. It iz not impossible
tounsolder a douhle-sided, plated-through
board, but it is hot fun as you wili find out
if you have to do it. If you have invento-
ried your parts, reard the complete manual
and are ready, it is time to start with the
fun part of building the Cascade. Good
Juck!!

Cascade Kits were made avatlable to
the club members last spring. Wesold 200
of them in less than 5 weeks. Asof the
writing of this article in October, there are
50 more available at $200 + $5 shippingin
the US, $10 DX. California residents
please add 7.25% salestax. Contact Jim
Cates, 3241 Eastwood Rd., Sacramento,
CA 95841, Telephone: 916-487-3580 be-
fore you send your money.

1t is possible to build this radio ugly
construction style, because it wasdone that
way first. If you are planning on buildig it
"Ugly Style", you will need 2 hand module
boards which are available for $7 postage
paid fromJim Cates at the address above.
SECTION 1:
DCPOWER, 8V REGULATOR

Inspect the hoard to make sure that
all connectors mount flush to the front and
rear panels. Ifyou need to file the hoard,
now is the fime to do it. Pu{the connec-
tors on the board, but don't solder yet, and
visually inspect to make sure that the front
and back panels will fit flush {o the edge
of theboard. This isextremely important
for the final appearance of your rig.

‘When you are satisfied that the contrls
will fit the board correctly, mount the fol-
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lowing controls and jacks fush to the board
edge: C18,4J1,d2, J3, J4, J5, R19, R27,
R49, 52. Do not install the front and rear
panels at this stage, these will be used in
step 10.

Don’t wire in R(G-174 coax to the RF
gain pot yet. We'll add a femporary wire
jurper to bypass the RF gain control later.

Install 8V regulator U4 and C27, C31,
€32, D3, D4 (100 ohm resistor), @3, R18,
R20. Note that C281s not used and will be
left empty. Also, mounta 100 ohm resis-
tor where D4 is indicated. Please refer to
the diagram for parts placement.

Mount two board-support brackets,
one next to J2 right above where it says
R39. Make sure that the bracket is flush
with the edge of the board. Mount the other
bracket next to J1. Use 6-32 hardware to
secure the hracket tothe PCB.

Be careful when you solder the BNC
jack. It is quite suscepiable toheat. Ithas
a tendacy to melt if you apply too much
heat.

We are now ready for our first test.
Plugin power to the power jack and turn
52 on. Monitor the input current. Ifit is
over 20 mA shut off the power quickly as
you have a short. Plug-in the 2-meter
speaker Microphone “Kenwood Standard”,
push the PTT button and confirm the BTX
line goes to 8V DC. Measure 8T on the
collector of @3. Do not go on until you
have confirmed this check.

SECTION 2:
BFO

Instaj] C19, C23, 024, C28,C30, C33,
€90, C91, D2, D10, 1.2, 1.3, 133, Q1, R15,
R17, R22, R59, Y1. Note that R58 is not
used and left open. Referto the VFO/BFO
schematic, the BFQO is in the upper left.
Refer to BFQ placement drawing on the
next page for thissection. NOTE: Identify
trimmer C90 by a blue marking on the ad-
justment slot, trimmer C19 has no color
markingon the adjustment glot. Bend C26,
C23 leads carefully to fit wider PCB spac-
ing. Also, make sure that you leave about
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025" spacing between Y1 and the surface
of theboard. Be sure to check the capaci-
tor marking and identifying section before
you install caps. It will save you headaches
later. L3 and L33 must be mounted in an
unusual way. They need tobe mounted at
290 degree angle to each other. Takethe2
coils and twist their leads together and sol-
der so that they look like the vivwin the
drawing. See drawing on how to mount
L3 and L33. Mount L33 in the hole for
133 that is closest to the hand module.
Mount the other end of L3 to the hole that
is closest to the front of the board for L3.

CheckJ2 input.current, verify the EFO
output voltage level at the junction of R22
and R58is 600mV peak to peak. Onecan
measure the BFO freqency by zero beating
with the station reciever or usea freqency
counter attached to R22,

1. Adjust C19toset 75M BFO frequency
at9.001MHz,

2. Plug-in blank 20M band module PCB
intoJ4

3. Now Adjust the 20M BFO frequency to
B.998MHz

4. Remove 20M band module PCB

SECTION
VFO

Install VFO components: Q2, C16,
C17, C18, (20, C21, C22, C25, C29, C34.
(89 is not used, shart out with wire jumper.
Next install R14, 16, 21, and 57. Note:
when installing C18, use the 4-40 screws
with the pan heads and the self contained
washers. Make sure that the capacitor sits
flat on the board and is lush with the edge
of theboard. If the cap doesnot sit flaton
the board, take a file and run it over the
bottom of the cap until the cap sits flat.
Alao_ note that 20, C21, C22 and C26 are
all NPO caps. They are disc capsand they
have a smali black dot on the upper edge.

Now we are ready to wind our first
coil, L1. Don’t worry, despite what you
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hzave heard, it issimple to wind coils. When
you finish thiz kit you will be an expert.
Hereis how to start. You will find 3 coils
of wire in your kit. Oneis green and two
of them are brown. There are 2 different
sizes of the hrown wire, #26, and #28. The
#28 wire is the one that we want to use for
this coil. Itis the smaller diameter of the
two. Cutoff a piece of the #28 wire that is
36"long. Prepare oneend of it by takinga
mateh or cigarettelighter and burning off
theinsulation forabout 1". Ther, take some
fine-grit sand paperand run the end of the
wire through the sand paperuntil itis nice
and shiny. You should take about 1" of
theinsulation off this way. Now, pass the
wire through the taroid from the bottom and
towardsyou. Then, hold the wireso that
thestart of the insulation is flush with the
edge of the toroid and you have the 1" non-
insulated bright piece hanging off the tor-
oid. Ilike to hold this in my left hand.
With the right hand, grasp the other end of
the wire and start winding the toroid, be-
ing careful to not wind it too tight, but firm.
Each time the wire passes throught the cen-
ter of the "donut” counts as one

turn. So, the first time you put it through
was 1 turn, and now you have just put it
through again for the second one. Do this
until you have passed the wire throught the
toroid 8 times, Next make a Joop with the
wire about 1"long. Give the loop 2 twists
right against the outside edge of the toroid.
This will become the tap. Continue wind-
inguntil you have wound 33 total turns of
wire through the toroid. Look at the dia-
gram. Count the number of turns that go
through the toroid, and remember that the
first one counts! You should have atotal
of 33"wires" going through the hole. Leave
alead of ebout 17, and cut off the excess
wire. Now, unwrapane tum. Get theciga-
rette lighterout agsin and burn off another
1" of insulation and clean with sandpaper
as you did before. Don’t forget to put the
turn back on after you finish with cleaning
it. The last thingis to clean the insulation
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oil the tap. To do this, hold it over the
fiame from the cigarette lighter but be care-
ful not to burn the windings of the coil.
You just want to clean the insulation from
the tap. Use the sand paper to make the
wire nice and shiny. The next operation
will seem silly to your wife, but it malkes
fora stable VFQ. Take the coil assembly
and annesl it by placing in boiling water
for 5or 10 minutes. Take itout of the wa-
ter and letitcool naturally. Coat the entire
coil with @-dope and let it dry avernight.
Now tin all 3 leads with solder, and you
are ready to install it.

Tap

g Turnz 25 Tyrns

Start

Lnd

33 Twrnsg

Top af & Turng

To install the toroid, you will use the
nylon hardware, Takethe nylon 6-32 screw,
place it through the hlack shoulder wasgher,
then through the toroid, then through the
black insulatingwasher, and fmally through
the pchoard. The start of the winding that
isclosest to the tap goes into the middle
pad, the tap goes into the square pad on
the left and the othér end goes into the pad
nearest C18.

18

. When all wires have been placed
correcty, place the nylon 6-32 nuton the
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back of the board and tighten. It doesn’t
need tobe too tight, but it does have tobe
firm. Make sure that the wiresare pulled
through the pc board, and sclder.

L1 measures 5.1uH between the start
andend. If you have anmductance meter
verify theinductance value.

Check J2 input aurrent, verify the VFO
output voltage level at R57 is 600mV peak
to peak. One can measure the VFO
freqency by zero beating with the station
reciever or using a fregency counter at-
tached to junction of R21 and R57 at Pad
12,

VFO Alignment

1. Setboth(C17, and C34 to Half Meshed
position

2. Set C18to Fully Meshed position

3. Measure L using station reciever,
should be around 5.150MEHz. Write down
thisfrequency value.

4. Install blank 75M band module PCB
ntoJ4

5. Subtract 100kHz from frequency in
step 3 above. Now adjust C34 so the VFO
now oscillates at this newlower frequency.
6. Remove 7T5M band modulein J4

7.  Adjust C17for 5.150MHz..... This is
thetough part. You'llneed tosqueezetms -
on L1if C17 doesn’t have enough range

VFO Alignment Tipe....

1 Removingane turn on L1 chifts the
VFO  UP180KHz .

2. C34 needs tobe about half meshed
when finished. -

3. L1 nductance should be 5. 1uH

- After leaving the VFOon forafew .

minutes, confirm the frequency drift is less
than 100Hz shift in 3 minutes.
SECTION 4: AUDIO AMPLIFIER

Install Audio amplifier components
35, C37, C38, 039, C40, C41, C42, C43,
C44,C46, C47, (94,05, 097,C98,D5, -
D6, D7,D8,D11, Q6, Q17, R24, R25, R26,
R27,R28, R55, R56, R64, R65, R67, R69,

13



R70,R71, R72, U5, US.

Carefully take a pair of needlenose
pliers and bend leads on U5 TDA2002 to
fit PCB hoies. Do this gently and check
for a fit. When installing IN914 diodes,
the“band” end goes in the PCB square pad.
47 and C98 are non-polarized capacitors.
They look like electrolytics, but they are
"non-polarized", it does not make any dif-
ference which lead goes where.

When all audio-gection parts have
been installed, set R64, the AGC thresh-
old trimpot to mid-range.

Check J2 input current isless than
70mA. Rotate the volume pot R27 to fully
clock-wise position. Confirm a “hum” is
present in the speaker when touching R27
wiper pin with your finger. The “hum”
should drop out when the PTT button on
the Mike is pressed. (Be sure toplugin
the speaker Mike for this test!!) U5 nuns
warm to the touch, you may want toadd a
heat radiator {not.supplied with kit).
SECTION 5: IF ANDPRODUCT DE-
TECTOR

Install C1, C2, C3 [NOTE: the
drawing and the partsscreenshows the
leadafor C3reversed. Thepositive lead
of C3 goes to pin 2 of U11,C4, C5, C6,
C7,C8,09,C11,C12 [Note: the drawing
and the partsscreenshows theleads for
C12reversed. The positiveleadof C12
goes topin 7 of U3], C13,C14, (68, C69,
C70,C71,C72,C74,C75,C76,C79, C84,
(85, C86, C87,C88,C92,Q11,Q13,Q14,
Q15, Q16, R1, R2, R3, R4, R5, R6, R7,
R9, R10,R11, R12, R47, R48, R51, R52,
R60, R61, R62, R63, U1, U, U7. Refer
to [F and Product Detector Schematics

Install @10, a 2N4124, and R50 near
J4. Install § crystals and 6 silver mica ca-
pacitors C78, C77, C82, C83, C81, C80.
The crystals are matched to within 100 Hz.
and are in a small envelope, Make sure
that you install all five of these crystals in
the filter. Theloose crystalin thebagof
parts is the BFO crystal. Leave asmall
space (0.025") between the PCB and the
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case of each erystal. Itisn't necessary to
ground the case of each crystal to the ground
plane. Also populate T4, T5. (Winding
instructions on page 11). Waituntilstep 7
to populate the the TX Mixer 1, U2 and
Mike Amp U3.

Check J2 input current isless than
70ma. Verify DC levels at all NE602’s pin
8, should be 6.5 to 7.5 volts. Confirm Q13
source voltage is 1 to 2 volts. Verify +8TX
is 7.5 to 8V volts when PTT is closed In-
stall a temporary wire jumper between W1
and W2, This bypasses the RF Gain POT,
and will be removed later.

Use the station transceiver to trans-
mit a low level signal into the station an-
tenna on 3.800MHz. With a clip lead for
an antenna on U7 pin 1, adjust the VFO to
5.9mhz. Verify a tone is present in the
spealer.

SECTIONG:
PLUGIN BANDMODULES
20 Meter Band module:

Install vertical mount trimmer capaci-
tors C1, C2, C6, C8 and C3, C4, C5,C3,
C10, C11, C12, C15, C16. Now you will
get another chance to improve your skill at
winding toroids. But these are easier than
L1, asthey don’thave a tap. Prepare the
wire as in L1 and wind the following tor-
cids using the same procedure to count the
turns and then finish the toroid.

L1. Use a small yellow toroid (T37-
6) and wind it with 31 turns of #28 Brown
wire,

L2. Use asmall red toreid (T37-2)
and wind it with 12 turns of #26 Brown
wire,

L3 Use asmall red toreid (T37-2)
and wind it with 12 turns of #26 Brown
wire.

14 Useasmall red toroid (T37-2)
and wind it with 14 turns of #26 Brown
wire

L5 Useasmall red toroid (T37-2)
and wind it with 14 turna of #26 Browm
wire

T1 Use asmall Yeliow toroid (T37-
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8). You will have 2 separate pieces of wire
for this one. The first is to be the second-
ary and is 31 Turns of #26 Brown wire, the
primary has 3 turnsof Green #26 wire,

Wind the secondary first, then wind
the primary over the secondary.

7aM Band Module Assembly

Install vertical mount trimmer capaci-
tors C1, C2, C6, C8 and C3, C5, C7, C9,
C11,C12, C13,Ci4, C15,C16. Now you
will get another chance to improve your
skill at winding toroids. But these are
easier than I.1, as they don’t have a tap.
Prepare the wire agin L1 and wind the fol-
lowing toroids using the same procedure
to count the turns and then finish the tor-
oid.

L1. Usea small black toroid with no
marking {(FT37-61) and wind it with 30
furns of #28 Brown wire,

L2. Use a small red toreid (T37-2}
and wind it with 23 furns of #26 Browvm
wire,

L3 Use asmall red foroid (T37-2)
and wind it with 24 turns of #26 Brown
wire,

L4 Useasmall black toroid with no
marking (FT37-61) and wind it with 12
turns of #26 Brown wire.

L5 Useasmall black toreid with no
marking {FT37-61) and wind it with 12
turns of #26 Brown wire.

T1 Usea amall black toroid with no
marking (FT37-61). You will have 2 sepa-
rate pieces of wire for this one, Thefirst is
tobe the secondary and is 30 Turns of #28
Brown wire, the primary has 2 turns of
Green #26 wire.

Wind the secondary first, then wind
the primary over the secondary.
BandModule Alignment:

Now we are ready to do some align-
ing. Install the 78M bandmodule. Verify
VFQ frequencies listed in step 3 again.
Connect the 75M station antenna to the

Cascade. Now peak the bend module pre-

selector caps C1, C2 for strongest back
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ground noise level. Tune in astation and
re-peak C1, C2. Receiver should be fune-
tional at this point, adjust BFO for best
audio quality. (Maka the received signal
sound normal. This isbest done by listen-
ing to someone whose voice you know.)
Write down your BFO fregency.

Repeat with 20M bandmodule in-
stalled. Peak 20Mbandmodule preselector
caps Cl, C2 forstrongest back ground noise
level. Tune in a station and re-peak C1, C2

Tune in a “strong” 39 plus signal on
the band, verify @17 gate voltage drops
from 3 to 4 voltsdown to 2 to 3 valts. Con-
firm receiver audio mutes when PTT is
closed. Verify RF gain pot operates cor-
rectly. This completes the reciever section.
Resist going on until you are satisfied the
recelver is working properly.

SECTION 7: MICROPHONE AMPLI-
FIER

Install Microphone amplifier compo-
nents, C10, @12, U2, U3. Leave RS, C15,
R13 out, they are not needed with the Ra-
die Shack speaker mike. All the parts on
the Product Detector schematic should now
be populated. Note the CI12polarity pad
iswrong, plusside to U3 pin 7. Note22uF
electrolytic caps aren’t marked for polar-
ity. SHORT LEAD is negative. Insert
LONG lead into SQUARE pads.

Testing:

Connect a Kenwood ar Radio Shack
2meter Speaker Mike. Verify the “MIKE”
pinondl pin 2is 2V DC when the PTT
button is ¢closed. Cheek U3 DC levels at
pin 8is 1 to 2 wolts. Close PT'T, speak into
mike, confirm audio level at U3 pin 8is at
least 75 to 125mV peak topeak. Adjust
R7 for equal DC voltege on U2 pin 1 and
2. This gets the carrier balance close,

SECTION 8: POWER AMPLIFIER
Install PA chain components: C49,
Cb50, C51,C52, C53, C55, C56, C57, C58,
Ch9, C60, C62, C83, Co4, C65, C66, CB7,
D12[ Note: Install D12 vertical with the
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handed end closest tothe board. See
dmwinginSwtimeordetaﬂs.],IA,]_ﬁ,
Qﬁ[Note:ThePCBmeniswmngfm
the type of 2N2222 transistor that we
_supplied. Thereisatabonthe metal
can2N2222A, itshould point towsrdsthe
Q6 on the parts layout], Q8, R31, R32,
R33, R34, R36, R38, R39, R40, R41, R42,
R43, R44, R45 [Note: their are 2 trimpots
in the kit. One is marked 500, itis 8 50
ohmpot and isa mistake. Usetheblue
trimpot marked 501, it is the correct
value, 500 ohms], R46,R89, T1, T2,T3,
T6. Install 75M band module in.J4.

Tt is time to wind some more toroids,
and you are ehout to learn another skdll.
This time you will be winding a bifilar tor-
oid,wlﬁchmeansthatyouwﬂlusetwodjf-
ferent colors of wire. The kit is supplied
with 3 rolls of wire, abrown #26, abrown
#98, and a green #26. You will use the

. brown #26 and the green #26 to wind the
bifilar T1, 3, 4, 5, & 6. The #26 brown
wire is the larger of the two brown wires
in diameter. Cut off a 10" piece of each
\\dre,prepareoneendofearhcolorasbe—
fore, and then holding the two prepared
ends together, twist the two wires so that
there are about 8 twists per inch. When
ynuﬁ.nislywindﬁwhoroidwithﬁtxmmld
then prepare the ends as before. The easi-
ost way is tounwind 1 turn after you finish
winding, prepare the ends, and then put the
turn back on the toroid. You will place the
brown wire endsin the round padsand the

Install 2 heat sink on Q8. Itis the
T35 style and is round. If you have some
heetsink compound, it would be e good idea
toput some on.

Nexzt we will wind the PA output
~ tzansformer, T2. Thisisthe dark gray form
that has two holes. We willuse 5 turns of
#26magnetonthelowPassﬁ1tersidemd
2 turns of #26 on the Q7 collector side. To
wind five turns start on oneend withapiece
- of the brown wire in your kit. Put the wire
thrimghomofﬂmholesﬂmbﬁngitback
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through the other hole. This countsasone
turn. Putthe wireback through the hole
again, and bring itback through the sec-
ond hole. You should have 2 wires through
each holeand the start and the end of the
wire are on the same end of the form. Re-
peat this until you have 5 wires in each
hole. Thisisthe b turn side. Now, start at
the opposite end of the form and wind 2
turnsof wire with the second piece of in-
sulated wire. Thisis the Primary. It should
have 2 turns or wires in each hole, and the
two primary wires should be outside the
gameend as shown in the drawing.

Sec. Pri.

5 Turns 2 Turns

PA Transformer

Testing:

Press PTT, verify Q6 emitter voltage
180.5to 1V, verify Q8 emitter voltage is
0.5 to 1 V. Adjust R45 for highest voltage
on D12. Verify 12V collector voltage on
Q6, Q8 and Q7(not installed yet )

Now confirm the transmitted 75M RF
levelsin PA chain, Close PTT, speak into
mike, R46 should have 1/2to 1 volt peak
to peak of 75M RF. R99, a 20-chm base
resisitor should have 2 to 4 V peal to peak
of T6M RY" across it.

You'll need to peak the two transmit
filter trimmer capacitors C3, C4 on the
band medule board. Adjust C3 and C4 for
maxiom RF level at R99. While speaking
into the mic, verify the RF signal at R99
doesn't appear “clipped” on the scope.

To listen to the Cascade transmitier
andiouse HEADPHONES on your station
peceiver while speaking into the Cascade
mic, Tunein the transmitted signal on the
station receiver. A dummy load on the Cas-
cadeisn’t needed, the 28C2312isn’t in-
stalled yet. .

. The {rensmitted audio should be free
QRPp Dec. 95 -



of distortion, now adjust BFQ capacitor
for “best transmitted audio”. This will take
some time to get a fee] for the right posi-
tion After adjusting the BFO cap you'll
need to retune the station receiver. Dot
install Q7 until you’re satisfied with the
“clarity” of the Cascade transmitfed andic
heard in your station receiver. Ifyou're
using the Radio Shack speaker-mike try
holding the mike ahout 3 inches from your
mouth, holding it closer adds excessive

wind noise. Writedown your BFO fnequen—

cies for future reference.

SECTTON 9: PA FINAL

Install the Q7 25C2312. Position Q7
in contaet with the bias temperature com-
pensation dicde D12, D12 needs tobe in
physical contact with the plastic caseof @7,
DON'T SOLDER YET!

©
25C2312C

D12

NN

Place the 28C2312 in the board, and
make sure that it makes contact with D12
as shown above. Attach the back panel
using the hardware for the BNC connector
and the screw in the angle bracket. Care-
fully mark the position of the hole to mount
the transistor on the back panel. Do this
carefully, and tryto be sure that the tran-
sistor is seabed fully and making contact
with thediode. After marking, remove the
back panel, use a center punch to mark the
spot for drilling, and drill a 1/8 inch hale
intheback panel. SecureQ7 o the panel
uging a mica washer and 4-40 hardware.
If you have heat sink compound, use it
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-when securing @7, apply some to D12 also.
Attach the panel to the circuit board and
try to avoid taking it off in the future.

Connect a 50 ohm, 10 watt dummy
load to the antenna jack J5. Placea 24
ammeter in series with the 12V DC sup-
ply. Close the PTT, slowly decrease R456
while monitoring the J2 12V supply cur-
rent. Adjust R41 sothe idle supply cur-
rent increases from 70mA to 250mA dur-
ing TX Do this with out speakinginto the
mic. Confirm the Voltage at D12 is ap-
proximately .7 volts.

Now repeat the same audio test in
Section 8above. Listen to the transmitted
audioin your station receiver using head-
phones. The audio should be free of dis-
tortionasbefore Confirm the J2 12V sup-
ply current peaks to 3/4 to 1 1/4amp on
voice peaks. Over-driving the NE6(02 first
transmit mixer can cause distorted audio.
To reduce the drive level, reduce the mike
gain resistor R63 from 10K TO 4.7

Use a calibrated watt meter to verify
the output power levels on hoth bands.
Verify the peak RF levelsat J5, the anterma
Jack, are 50 to 60 Volts peak-to-peak on
75M, 40 to 50 volts peak-to-peak on 20M.
Fivewatis pep equates to 45V peak-to-peak
into a resistive 50 Ohm load.

Now readjust the carrier balance R7.
Un-plugthe mike connectar, closethe PTT
line with a citp lead  Null the 9MHz RF
carrierseen at the antennajack You should
be able to reduce it to under 0.5V peak to
peak

If'you use a battery for the 12V sup-
ply, make sure it doesn’t drop below 11
Volts. Itis agood idea to check thig often.

SECTION 10: FINAL ASSEMBLY

We sre ready for the final assembly of
theCascade infothe Case, Attach the front
panel, using the appropriate screws. The
3 screws for the tuning capacitor may have
to he filed down. We were unable to ob-
tain a supply of 3/16" long screws, so we
supplied 1/4" instead. You will have to
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file them so that they just fit through the
capacitor, but don’t touch the plates. You
should have at least 1/16" clearance be-
tween the end of the screw and the front
plate of the capacitor.. Put the nuts and
washers on the controls, the 6-32 screw in
the bracket, and you are finished with the
panel. Now attach the pointer to the hub,
and the hub to the shaft, being careful to
insure that you get it adjusted correctly so
that the pointer won’t rub on the panel.
Check the pots to make sure that the tabs
havebembmkenoﬂ'sothepanelﬁtsﬂush.
it is important o get the nuts on the mic
jack

You should have the front and back
panelsboth mounted. The next operation
ig to remove the ternpory wirejumper be-
tween W1 and W2, Use solder wick. Cut
apieceof thetiny coaxcable to fithetween
W1 near the front panel and W1 next to
the band module. You will install this on
the bottom of the board. The coaxis enly
grounded atone end, the one nearest the
band module. DONOT GROUND the
end of the coax nearest the front of the
board. The center conduetorof the coax is
connected at bothends, bt the braid is only
connected on the end closest {othe bhand
module.

nstall W2in the same meanneras W1,
rememberingthat thecoaxisonly grounded
nearest to the band module end.

Nezxt mount the plastic latches on the
bottom of the case. That is the one with
the two mounting holes drilled in the bot-
tom. Use the 2 flat head 1/4" 4-4{) screws
t0 mount the circuit board to the case bot-
tom. All thatisleftis toput thecatcheson
the top of the case, snap it on, and your
Cescade s finished except for paintingand

We are leaving the labeling of the

Cascade up to you. That is what makesa .

homebrew rigunigue and it gives you the
opportunity to "customize” your rig. We
are not providing ascreen pervice as we
did for the NorCal 40 and the Sierra. It
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just became too higof ajob, and it lasted
fartoolong.

If you decide to paint your Cascade,
DO NOT Paint the inside of the panels!!
Also, each time that you remove the back
panel, be sure to apply more heat conduc-
tive grease to the final.

CASCADEOPERATIONNOTES

12V POWER REQUIREMENTS

You'll need a supply capable of 2
amps on voice peaks. It'sa good idea to
monitor both the 12V input current and
voltage duringyour initial check out. When
operating the rig witha battery select one
with enough capacity. Lead acid batteries
should be rated at 4A/hr and Nicad batter-
ies should be rated at 2.2A/hr.

ANTENNA

Avoid transmitting into an unknown
VSWRorover 3:1. The PA transistor isn’t
protected by high SWR shutdown cirouitry.
An inline SWR/Pout wattmeter is recom-
mended. It’sbestto dothe initial rigcheck
oub inte a dummy load. Thisinsures an
excellent SWR.

9 METER SPEAKER MICROPBONE

The rig accommaodates & “Tcom stan-
dard” speaker microphone. These micro-
phones come in two sizes. The larger style
will have better fidelity for SSB. The com-
pact microphone style hasa lot of disfor-
tion. Several prototype builders purchased
the Radio Shack Microphone for $19.95.
This gave adequate performance

Resist thenafural temptation to shout
or"close talk". The microphone amplifier
chain has a sensitive speech processor.
Holding the microphone about 3 inches
from your mouth is about right. Soliciting
on the air transmitted audio reportsis the
best way to know if everythingis working
asit shou}d. Ifyou have more the one mi-
crophone, see which one worksbest.
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RF/AF GAIN

It's best to set the AF main at a moder-
ate level, RF gain fully clockwise. Lower
the RF gain if extreme signal levels are
present or the background noise level is to
high.
INTERNAL ALJUSTMENTS

BFO

This is the critical one. It’s a bit
touchy to get right. The BFO trimmer sets
the pitch range on the receiver and trans-
mitted audio. Start by adjusting the 75m
trimmer C90. Find a solid 39 signal on
the 76m band, adjust until the the audic
hasenough highs and lows. You'llneed to
touch up the VFO as you move the BFO.
Asafinal tweak, do an on theair transmit-
ted audio test with a fellow ham. Trya
small change and seeif it is better or worse,

Another BFO alignment technique is
tomeasure the 3dB passhand. Here you’ll
adjust the BFO to set the 3dB points at
300Hz and 3000Hz. One can do this with
only a DVM and station transmitterasa
signal source, Use your station transmit.
ter to radiate a steady S9 carrier info the
Cascade receiver. Connect the DVM set
to AC volts across the speaker terminals.
Usethe transmittet’s incremental TX tun-
ingtofind the 3dB pointsin the pass band,
70% reduction in voltage. Adjustthe BFO
to get these at 306 and 3000Hz.

CarrierBalance

Youi'll need 2 QRP watt meter for this
one. Set it to its lowest scale, 1W full-
scale. Key the microphone, and without
speaking adjust for minimum output.

PARBiag

Meagure the valtage d.mp across R8O,
We'll want-to set the voltage for Iceq =
250mA or 250mV from R80to ground.

AGCThreshold :
Settomxd—rangeofpotmtauon. Find
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a“ strong 59+ siation start urning the pot
CCW. When the audio starts fodrop, back
off 1/4T.

L DC Voltage Chartfor Active Devices
Conditions: Receiving, no signal, 14,1V
power supply, usinga DVM.

Device Pin Voltage toGround
m 141

141

0

5.59

5.58

6.68

6.07

8.75

Qo =3 T O R Q0 D~

1.27
127
0

ba7
5.58
6.68
6.07
6.91

O =1 @ O 0 BD e

0

3.64
7.62
175
193
0

136
136

G0 =3 S N W 0 B

13.88
0
7.98

QB

142
0.82
0
835
13.86

141
141
0

QO b =
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Q

Q118

Q1285

Q78

Conditions: Transmitting, no sudio,
14.07V pawersu;ply DVM. -

U6
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2 Check BFO and LO Signal Sources:

Measure TX BFO injection level U2 pin 6:
175mV rms TX, PTT closed

Meagure TX VFO injection level U8 pin

& 175mVrms TX, PTT clozed

Measure RX BFQ injection level U1 pin.

& 175mVrms RX

Measure BX VFO injection level U7 pm

& 175mVrms RX

Measure 20M BFO frequency:
£998.0KHz typical
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Measure 75m BFO frequency:
§001.0KHz typical

Measure 20M VFO band limits:
5.15MHz to 5.35MHz

Measure 75M VFOband limits:
5.06MHz to 5.26MHz

3.Trace Receiver signal pathwith a 5mV
rmssignal at the antennajacls.

RX Mixer 1 output at U7 pin 4:
100mV rms

IF filter outputat Ul pin 1:
50mVrms

RX Mixer 2 outputat Ul pin 4:
6mV rms DMM only ACV

AF pre-amplifier outputat U8 pin 1:
120mV DMM oniy AC V

AF power amplifier output at U5 pin 4:

AF output af speaker jack:
AGC voltage at Q17 gate:
4. Additional Recivey Checks

IF Bandwidth:

2900Hz at 6dB ( 1/2 voltage ) points
RXDC current drain:

65mA
8. Trace Transmitter Signal Path
Press PTT switch and whistleinto mike.
Note: values measured Voltage peak to volt-
age peak, divide by 2.8 to compute RMS
value.
Micbiss at J1 pin 2:

Zvolts DC
Mic pre-amp output at Q12 source:

HmV
Mic amplifer outut at U3 pin B.

 400mV

TX Mixer 1 audioinjection level at U2 pin
1: R

150mV

hﬁcnm;i:ﬁermﬂp:t .
TX Mixer 2 out.putlevelatUGpm 5 :
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300mV

TX amplifer output at Q13 source:
300mV

TX Spur Filter cutput level at Q6 base:
200mV

TX Buffer amplifier output at Q8 hase:
15v

TX Drive amplifier cutput at &7 base:
3.0v

TX PAoutputJ4 pin 5:
45V

TX output atantenna jack:
4V
6. Additional Transmitter Cheds

TX 12V current drain on voice peaks:
- L7A
TX 12V ourrent drain PTT close, don’t talk:
290mA.

CLSCADE OPTIONS:

+

1M/ 40M Conversion
The first option deseribes circuit value

'chan@stoputtheﬁgontm and 17 meters.

This modification iscomplex, seek the help
of an experienced member if you 're unsure.
Several changes need to be made;
VFO and BFO, IF crystal filter, Low pass
filter, TX spur filter, and RX pre-selector
fiiter. You will need two blank 20M
bandmodule boards, or with same rework-
ing, 2 blank Sierra band module boards.
I'd make gure the rig works as it
should on 75/20 meters, then rework the
rig to operate an 17/40M. This approach
is a lot more time consuming but you’ll
know that everything else works before

starting to change ali the flters.

12.288MHz Crystal Filter
TheIF crystal filter changes from a
9MHz to a 12.288MHz center frequency.

- You'llneed to buy 10 to 12 crystals from

Dipikey. Next messure each crytal’s series
resonate resistance, and frequency shift val-
ues. G3UTJR describes how all this is done
in a recent (June, 1995 ARRL QEX) ar-
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ticle titled “Refinements in Crystal Lad-
der Filter Design” by Wes Hayward

The filter article shows how fo caleu-
late the motional capacitance and Q val-
ues needed to design a filter. T used Wes
Hayward’sfiller program
to designed a Butterworth SSB filter using
the following crystal parameters. Confirm
your measured arystal nomina} parameters
are similar.

Case HC49/U ONLY
F-geries = 12.286MHz
R-series = 15 0hms
L-meotional = 0.0063F
Cp=5pF

" @ = 31,000

Select 5 crystals from your batch of
10 crystals that match within 150Hz. The
12.288 MHz filter's 3dB Bandwidth is
2700z and the R-termination 750 ohms.
Component value changes:
Y2-Y6 HC49 12.288MHz crystals
C77, C81 47pF 5% silver mica
79 89pF 5% eilver mica
(78 C80 88pF 5% silver mica
82,083 120pF 5% silver mica
Cin Cout 10pF 5% ceramic
(Add Cin and Cout to input and out-
put of filter, shunts to ground)

TXLowPass Filters

Use 20M bandmodule board
40M

12,C16 390pF

200V cer.

C15 B20pE

200V cer.

12,13

14T

1™
180pF5%

330pF5%
T47-2 18T T37-6

136uH |
' 05TuH

f1 0 FTB76116T TST-624T

14uH 1.7uH
Ti FT37-6116T T37-624T

14uH 1.7uH

Primary 1T  Primary2T
TX Spur Filter
Use 20M bandmodule board

40M 1M
1415 T372 16T T37-2
16T

1.02uH
1.02uH
C3,C11 330pF 180pF 5%
ceramic
C4,C10 100pF 22pF
5% ceramic
Cc7 220 2.5pF (two
5pFin

series)

5% ceramic
C5,C9 330pF 22pF
5% ceramic
Bandwidth:

400KHz S00KHz
R-termmations:

50 ohms 50 oluns
BFO
Y1 change to 12,288MHz Crystal
MHz VFO

Tp tune the 40M phone segment with
a 12.288MHz IF, the VFO needs to shift
down slightly. For the 17M phone segment,
the VFO needs to shift up 850kHz. Since
the 17M phone subband is only 58Kz wide
the tuning range is also reduced from
200kHz to 60kHz.

40M VFO
4.988MHz to 5.138MHz
J4 pins 25 to 23 SHORTED

1TMVFO

5.822MHz to 5.880MHz

J4 pins 25 to 23 OPEN |

L1 No change 5.1uF 33T total T50-7 Tap
at 8T o

QRPp Dec. 93



C22now 47pF ceramic NPO

C34 add 220pF ceramic NP0 in paralle!
C83 notused short with wire

Connect J4 pin 23 ground return to junc-
tion of C22 and C25 NOT 1o ground. This
pad isjust to the left of trimmer C34, cut
away ground and reconnect.

VFO Aligment:

1. Ifpossible measure L1, should be 5, 1uH
2. Install 40M bandmodule board with J4
25 to 23 shorted

3. 8et C18 to Fully meshed position

4. Measure VFO frequency using station
reciever, should be around 4.988MHz,
‘Write down the frequency.

5. Remove 40M band module board

6. Subtract 850kHz from frecuencyin step
4, Adjust C34 so the VFO now oscillates
at the new higher frequency.

7. Reinstall the 40M band module hoard.
Adjust C17 to reach 4.988MHz. Add addi-
tional shunt C {0 C17 toreach 4 888MHz
if frequency is too high. Start with a small
amount, i.e. 10pF NPO.

8. Check tuningrange on 40M is at least
200kHz, Check tuning range on 1TMis at
least 60kHz.

Cascade Parts List
Cl, 16, 24, 37, 42,43,49, O.IuF
50,51, 52, 55, 56, 57, 58,
59, 60, 62,74, 75, 84, BB,

92,95, 100

C2,4 47pF
C3,9,11,12,13,32,33, 2.2/25V
40,47,67,87 Elect/Tant

(5, 7, 8,53, 63, 68,69, MF
70,71,91

C6 20pF

C10 1000pF

C14, 15, 65, 66, 86 . 22/25V
o Elect.

C17 - 9.19pF Air
-

C34 9-90pF Air

o T .

Note: Mouser 530-189-0509-5 will sub for
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Ci7& C34
C18 5-40pFiw
8:1 Drive
C19 2-12
Trimeap
C20, 76 BpFNPO
C21 82pF NPO
c22 270pF NPO
C23 47pF NPO
C25 100pF NPO
C26 10pF
27,31, 35, 39 100uF25V
Elect.
€29, 30,72, 73 470pF
C38,44,94 ATuF
Ca9 10uF26V
Elect.
C41 220F
C46 DluF
Ca7 2.2uF Nen
: Polarized
64 001uF °
C77.81 150pF SM
C78, 80 47pF SM
C79 56pF SM
C35 D2uF
C89 WiredJump
Cap 4-20pF
Trimcap
Ca6 1uFNon
Polarized
coT7 .002uF
C99 10uF725V
D1,2,5,6,7,8,10 1NG14
D3 1NEB19
D4 100 ohm
resistor
D12 . 1N4001
Jl 2.5mm
Monodack
N 2. 1MM
_ DCJack .
8. 35mm
Stereodack
553 BNCJACK
1 5.IuH - T50-7 33T-Tap 8T -
12 33uH-RFC
23



L3 t5uH - RFC
L4 S6uH - FT3743 15T

L5 56uH - FI3743 15T
L33 15uH - REC
Q1.2 2N4416A
Q3 IN3506
Q5, 11, 15,16 INTO00
Q6 IN2222A
Q7 28C2312C
Q8 2N3866
Qlo 2N4124
Q12,13 1310

Q14 1176

Q17 IN5484
R1, 14, 15 1M

Rz, 11, 59, 73,97, 98 10K

R3, 9, 10, 47, 48 470

R4, 13,36, 39,63,72 1K

RS, 6, 20, 56, 65, 68, 69 47K

R7 1K Trimpot
R8 . QOpen
R12,17, 31,38 47

R16, 97 100

R18, 19, 21, 35, 54, 60 4.7TK
61,70 47K

R22, 26, 57, 62 2.2K

R24, 55 4.7M

R25 2.2

R27 1K Pot
R28 200

R32 39

R33 4.7

R34, 44 560

R40 150 - 1Watt
R41 180
R42,99 20

R45 500 TRIM
R48, 51 390

R49 1X POT
R50 1.3K

R52 1.5K

RS58 Open

R64 " 10X TRIM POT
R&7 1.1

R80, 81 1.0

82 SPST

Ti, 3,4, 5,6 27uH 8T Bifilar FT37-43

T2 B43-201 2T Pri 5T Sec

24

Ul 2,6, 7 NE&IZAN
U3 SL6270

U4 UATSLOBC
Us L.M383, UPC2002
B NE5532
¥1,2.3, 4,56  9.000 Crysml Matched
to 100 Hz.

20 Meter Band Module

C1,2,6,8 9-50 pF Trimmer
C3,11, 15 470pF

CI10, 4 47pF

5,9 82pF

c7 3pF

Ci12, 16 220pF

11 2.9uH 31T T37-6
L2, 3 .58uH 12T T37-2
14,5 .78uH 14T T37-2
Ti 29uH 31T/AAT T37-6
75 Meter Band Module

C1,2,8,6 9-50pF Trimmer
3,11, 1800pF
C15 1200pF
C5,9 220pF

c7 2700pF
c12 680pF

C13, 14 150pF

Cl6 560pF

Ll 50uH 30T FT37-61
L2 2.1eH 23T T37-2
L4,5 7.96uH 12T FT37-61
T1 504H 30T/2T FT37-61

DESIGNER'S NOTES:

I'd like to thank the many NorCal
members that made this kit possible, and
especially you who bought the kit solely
on NorCal's ¢xcellent reputation.

Jim Cates, finance manager, who over-
saw that NorCal standards were met.

Doug Hendricks, QRPp editor, who
prepared over 200 Cascade parts kits, ed-
ited text, schematics, charts and drawings
into an cutstanding kit manual, acquired
and sorted over 64,000 high quality parts
(many purchased at unheard of savings) for
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NorCal members. Doug has been a joy (o
work with during the past 10 months. His
endless enthusiasm for QRP keepsus all
going.

Prolotype kit builders; Dave
Meacham, Doug Hendricks, Vern Wright.
and John Koenig. Dave was a key techni-
cal contributor and helped refine the de-
sign.

Jeanette Hayes and Terry Sherbeck for
PCB design: assstance.

Early desiym consultants; the entire
BC (8SB) QRP gang, Derry Spittle, Bruce
Gellatly, and Joe Stipek. Wayne Burdick,
WesHayward, and Roy Lewallyn.

1 hope you enjoy the challenge of
building a 83B transceiver. NorCalhasa
lot.of members to leam up with to build
and test the Cascade. Contact Doug
Hendricks, KIGDS, Dave Meacham,
WEEMD, or mysell, KTRO, we’ll be
thrilled toassist you.

I have great hopes for the Cascade, [
think it ties into one of the major interests
in ham radio - TALKING! Now, chatting
with friends can be done on a rigyou buiit
yourself. Isuspect most of you will want
to add 1o the basic Cascade design. Ien-
courage you to et Doug or [ know what
you've accomplished. Who will be the first
to add CW? Who will add a digital dis-
play?
72,John

Moxon Rectangles for 40-10

Meters
by L.B. Cebik, WARNL
1434 High Mesa Drive
Knoxville. TN 37938
email’ cebiki@utkvy. utk edu

Since a postin on QRP-L. the Moxon
rectangle has drawn considerable attention.
A full analysis of the antenna appears in
the Spring. 1995, issue of Communications
Quarterly.
Basically, the Moxon rectangle is a wite
antenina that can be fix-mounted or rotated.
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It 1s directional with about the gain of a 2
element Yagi (6 dBi in free space} and has
an outstanding front-to-back ratio (greater
than 40 dB in free space), with a very broad
frontal lobe (-3 dB beamwidth = 70 de-
grees, usable beamwidth = nearly 180 de-
grees forward). The basic outline of the
antenna appears in Figure 1.

Since the article and the posting ap-
peared. I have heard of suceessful construc-
tions of Moxon's, one for a Field Day Nov-
ice station. I have also had two types of
requests. One has asked for dimensions
for other bands. The other inquiry won-
dered if the feedpoint impedance might be
broeught closer to 50 ohms. The orginal
design showed a feedpoint impedance close
10 80 ohms.

I remodeled the antenna with good
results on both counts. Table 1 provides
dimensions for the Moxon rectangle for 40
through 10 meters. The dimensions are not
perfect simple scalings, because the length-
to-wire-diameter ratio changes for each
ham band.

All of the antennas exhibit feedpoint
impedances between about 36 and 58 ohms,
a close match to the standard amateur 50
ohm coaxial cable. Free space gain and
front-to-back ratio are consisient for all the
models, averaging 5.8 dBi and greater than
32 3B in free space, respectively. Figure 2
shows a typical free space azimuth pattern
for the antenna.

All of the models use #14 copper wire,
although the varions factors that contrib-
ute to the Moxon pattern tend to cancel out
as wire size increases. Hence, a tubing
mede! will have dimensions close to those
for a thin wire model. However, it will
exhibit a broader SWR bandwidth. The
models were constructed on EZNEC, a
NEC-2 implementation by WTEL.

At heights below 1/2 wavelength, the
[ront-to-back ratio will deteriorate some-
what, but usable values can be obtained.
Figure 3 shows the azimuth pattern of a
Moxon Rectangle at the elevation of maxi-
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mum radiation, with & height of a half
wavelength above real, medium ground.
The bandwidth for 2:1 SWR is only about
108 kHz an 40 with #14 wirc. Above 40,
the 2:7 SWR bandwidth covers the entire
amateur band. For 3¢ and up, the tront-te-
back ratio is better than 15 dB acress the
band.

The original anicle showed one con-
struction technique for 10 melers. Many
others are possible, whether the material

is wire or aluminum tubing. 1 shall leave
the exacl methods to the reader’s ingenu-
ity.

The standard of comparison [or the
Moxon is the 2-element Yagi. While a Yagi
has marginally more gain, the Moxon's
tront-to-back ratic is very much superior.
Tt will likely improve your ears much more
than it will diminish vour voice. And, as
the old but true saying goes, il you can’t
fhear ‘em, you can’t work “em

Moion Dimensions for 40 - 10 Meters
Dimensions in Feet

Buand  Freq.(MHz) A B C D E
10 28.50 12.44 .94 (r41 241 176
12 24,94 [4.22 222 0.40 2.7 5.4
15 21.20 16.72 2.63 0.52 3.25 6.40
17 18.12 19.56 3.10 0.59 380 749
20 447 25.00 4.00 072 - 4.85 4957
30 10.12 35.00 5.60 1.00 "6.80 13.40
40 7.15 49.56  8.01 133 9.63 18.97
Note: All models composed of #14 copper wire.
Table 1
& A o]

N g

Raflector

Driven Elament

é o

Feed Polnt

Fig. 1
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Green Mountain CW Transceiver by Dave Benson, NN1G

Dave Benson, NN1G has designed a whele
senies of CW iransceivers for the QRP CW enthu-
siast. Pictured above is the circuil board layoul of
his latest design. Dave's first design was the NN1G
for 20 meters that appeared in the January 93 is-
sue of QRP Quarterly, published by the ARCL
That radio was later kitted by Danny Stevig of
Dan's Small Parts, and boards were made avail-
able from Far Circuits. The transceiver was on
two boards, and was very popular as it was one of
the first superhet transceivers to be made avadl-
able at a cheap pnce.

The next rig that appeared in the Benson se-
ries was the New Englané 40-40, which was a
club project for the New England QRP Club, and
the idea of a ciub transceiver was modeled afler
the suceess of the NorCal 40, The name 40-40
eame from the fact that it was o 40 meter rig and
the cost was $40. You could also order a 30 meter
version, called the 30-40. The New England Club
only did 100 of the kits, but the demand was s0
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huge that Dave started his own company,
Small Wonder Labs to produce the 46-40
and 30-40 kits, He wrote an article for QST
that ceused his orders to go through the
roof. He later added an RIT kit and a case
and knobs package to the basic kit.

The 4040 had a 2 pole crystal filter,
ne RIT or AGC in the basic unit. Dave
was deluged with requests for another de-
sign incorporating these features and an
improved crystal filter. He has done so,
and the Green Mountain Transceiver is the
result, All of the paris arc extremely high
quality, and the board is as good as they
come. 1 especially like the idea of using
the molex style plugs for tie control con-
nections. It makes the board much casier
to troubleshoot. 1 first saw this in lhe Epi-
phytc I designed by Derry Spittle, VETQK,
and think that it is an idea that is well worth
using. Ordering information for the Green
Mountain Transceiver is page 63.
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The Sierra - A Learning Tool
oy John Pratt, NTUJA
30 Nokomis Dr.
"Trumbull, CT 06611

Numerous people have stated that they
made modifications to their QRP ngs to
improve andior optimize performance along
with advancing their understanding of the
operation of the vanous eireuts. I had 4
need to improve the 30 meter output power
wheib was 1.2 Watts vs. 2.3 Watts for the
40 and 20 meter bands. Alse, [ wanted to
see whal kind of general power output in-
provements could be made. if any , with-
out making major modifications to the Si-
erra cireuitry. I have Jim Pepper’s (W6QIF)
DC Transceiver which puts out a geod 4
plus watts. I seem to get more QRP con-
tcts with this rig than [ do with other 1-2
watt rigs. Jim says that it could be partly
psychological and partly band conditions.
[ tend to agree with him but [ will go with

. 047

100

H2VDE

\RFCS

From Q5
Emitter

C46

R14 (Drive)

Table 1

Band QeC Q7B Q7 C C47
40M 15V 1.8V3 30mAa 37V
30M 15V 2.0V 200mA 32V
20M 13V 1.8V 300mA 34V

—

what works best for me - Hi. THis natu-
rally led me to want to improve on the 2
walt average power [ now get from the Si-
erta bands that T have. My bands of inter-
est are the 40/30/20 meter bands. Being a
life-long experimenter [ wanted to try the
suggestions made by others in QRPp. How-
ever, [ also wanted to understand the “why”
along with the “how™. Alter all, once
you’re hooked on QRP building, then there
is no tuming back. My order is in for the
NorCal QRP SSB ng, the Cascade.

The circuitry that I focussed on was
the Sierra Driver and Power Amplifier/
Output Filter. This consistent with work
performed by other club members. The
transmitter driver and power amplifier
schematic is reproduced in Fig. 1.

The nitial Sierra 40/3(/20 meter
driver and PA/output filter operating con-
ditions for a Vee = 12 Vde are given in
Table 1.

Figure 1
L5
l [ 5 Ohm
CA}g % Laad
C438 C49 Output Power
38V 30V 23W
30V 22V 12W
32V 30V 2.3W

Note: Ali voltages are peak-lo-peak readings.
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Table 2

Modified Sierra 30 Meter Operating Conditions

Line# VQ6C VQTB Q7 mA kC47V
1 15 2.0 290 32

2 - 15 4.0 320 33

3 14 4.0 330 40

4 14 4.0 380 40

3 15 4.0 460 42
Note:

All Lines: Vee = 12VDC, T2 Ratio = 12T Pri : 3T Sec

Lines 1,22and 3: L5 = 16T, L6 = 16T

Lines 1, 2, 3 and 4: C47 = 330pF, C48 = 560pF, C49 = 300pF

Liens 4 and 5: L5 = 15T, L6 = 16T
Line 5: C47 = 110pF

Table 3

Breadboarded 30 Meter Operating Conditions
Line# VQ6C VQ7B Q7maA eC47V

1 16 4.0 250 33
2 18 5.0 330 40
3 15 4.0 320 32
4 17 4.0 400 44
Notes:

C48V  C49V  Pout W EH %
30 22 1.2 34
30 25 16 42
42 32 2.6 65
50 36 32 70
54 40 4.0 72
C48V  C49V  Pout W Eff %
42 30 23 75
36 34 2.89 73
52 36 324 84
56 40 4.0 83

All lines: Vee = 12VDC, T2 Ratio = 12T Pri : 3T Sec

Lines 1 and 2: L5 = 16T, L6 = 16T

Lines 1, 2 and3: C47 = 330pF, C48 = 560pF, C49 = 330pF

Line 3: L5 = 15T, L6 = 16T
Line 4: C47 = 110pF

These results are for power saturated
conditions where the PA drive potentiom-
eter R14 is just backed off from maximum
power out as seen on a scope across a 50
ohm resistive load. Note that the only ini-
tial questionable condition is for 30 meters.
This further apparent when the efficiencies
are considered: 40M = 57%, 30M = 34%,
20M = 63%.

The 30 meter transmitter tuned cir-
cuits were carefully peaked and in the pro-
cess it was found that only one peak was
found on both L3-C33 and L4-C36 tuned
circuits. There should be two peaks when
tzning either C33 or C36. A signal gen-
erator and a scope with high impedance
probe was used to determine that each of
the above tuned circuits was resonating too
low. Sc 5 tuns were removed from both
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L3 and L4. This alfowed two peaks to be
found on 30 meters, wheih now peaked
identically to the 40 and 20 meter boards.
The Sierra 3¢ meter Voitage (P-P) of Q7 B
increased from 2.0 V to 4.0 V, resulting in
a slight improvement in power output and
efficiency: 1.6W and 42% efficiency. The
resultant operating conditions are given in
Line 2 of Table 2.

All of the Siema modifications will be
incorporated in Table 2 along with the ap-
propriate notes so that before and after com-
parisons can be easily made. This inciudes
the original Sierra 30} meter operating con-
ditions (line 1). The same procedure will
be followed with the breadboard data (BB).

Al this point it was decided to try some
of the suggestions given by others in QRPp
along with some ideas of my own. The
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best way to do this was to duplicate the
Sirra driver, power amp, and cutput filter
on a Breadboard (BB). This is much safer
than removing components from the Sierra
unit. Included on the BB was a crystal os-
cillator with an adjustable output voltage
to drive the Sierra cireditry.  The 30 meter
circuitry was breadboarded because it still
needed improvement especially in the ef-
ficiency area. Most improvements, if any,
should also work for 40 and 20 meters.

The breadboard Q6B driving signal
was set identical to the Sierra drive (4V
peak-to-
peak) along with Vee = 12VDC, The coils
and capacitors were identical except for the
output filter capacitors which were silver
micas (what I had on hand). The follow-
ing breadboard results were obtained. Sce
Table 3, Ling 1.

The ouiput power is almost one watt
higher (2.25W vs. L.6W) on the breadboard
circuit than the Sierra rig with less bread-
board current being drawn (250mA vs.
320mA) so the breadboard efficiency im-
proves (75% vs. 42%). Now the task is to
get the Sierra rigoutput and efficiency up
to the breadboard values. The first area to
check is the Sierra output filter wheih has
ceramic capacitors. The Sierra output fil-
ter on the plug-in board was connected to
the breadboard with four one inch #16
stranded wires to replace the breadboard
outpout filter. The results were very poor
with the cutput less than half a watt. The
Sierra output filter ceramic capacitors were
inserted in the breadboard output filter one
at a time with the same results; loss of
power and lower efficiency. Next, C47,
C48 and CA4Y in the Sierra 30 Meter plug-
in board were replaced with silver mica
capacitors, The results were: VC49 = 32V
P-P, 2.6 W, Q7C I = 330mA with an effi-
cieney of 65%. (See Table 2, line 3)

It is evident that any losses in the path of
he output filter circulating cugrents (long
lead resistance losses and component FR
losses) really affects power output and ef-
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ficiency. Imagine the problems that Wayne
had in designing the Sierra plug-in boards
and associated PA circuitry so that the Si-
erra rig works as well as it does on all
bands. My breadboard unit output filter
performed well because of short ground
paths, the usc of silver mica capacitors, and
no band changing.

Changing L5 and L6 (output filter
coils) from T37-2 (16 turns) to T50-6 (16
turns) on the breadboard made no mean-
ingful difference in operating conditions.
Both T37-2 and T50-

6 (16T) are approximately 1.02uH accord-
ing to the torreid charts in QRPp Dec. 1993.

The effects of changing T2 parameters
will now be analyzed to see if any optmmi-
zation can be obtained. It is realized that
1o cover the frequency range from 160 to
10 meters, a compromise coil winding and
core will have to be used. This is what
Wayne referred to in his rig description.
In my case where my interest is mainly in
the 40/30/20 meter bands, optimization in
the 30 meter band is expected to be suffi-
cient, Changing T2 secondary from 3 tumns
to 4 turns caused 2 slight decrease in Q7B
voltage wheh slightly decreased output
power. I suspect that T2 primary had addi-
tional loading because the primary voltage
also decreased slightly. The winding con-
figuration (Poi 18T : Sec 5T) suggested by
Dave Meacham, W6EMD (2) was now
tried. The same leading problem as above
was found. Reducing the secondary turns
from 5 o 4 turns reduced the loading so
the power cut was essentially the same as
the power cut obtained with the original
T2 winding. My feeling is that 160 and 80
meter operation would be better with this
winding but I don’t know about 10 meters.
For now 1 will stay with the original T2
coil. In addition I found that reversing the
T2 secondary had no meaningful effect on .
output power and waveshape on Q6 Col-
lecter. In one phase there was another
waveform (mostly third harmonic) nding
on the primary (desired) waveform. The
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PA output waveform was not changed in
any meaningful way at least after being fil-
tered by the low pass output filter.

The best phasing was when the pri-
mary winding connection to Vee and the
secondary winding te ground were on the
same side of the toroid. Also, connecting
a small mica trimmer capacitor (approxi-
mately 50pF} across the secondary and ad-
justing for the cleanest waveform on the
coliector of Q& seemed to have a small ef-
fect on waveform and stability but nothing
meaningful. This result may be different
at higher power and higher frequencies
where the Q7 base inductance may effect
stability.

Next, changing Q6 from the 2N2222A
to & 2N2219A did not give any meaningful
improvement. This also held true when
Q6 was forward biased to about 30mA DC.

Now it is worth while to evaluate the
output low pass filter for harmenic removal.
Naot having a spectrum analyzer, I have to
use indirect methods to estimate if un-
wanted harmonics may be a problem. The
first method is to observe the waveshape
at the PA collector (C47) with my 20MHz
scope. On bands below 20MHz the col-
lector waveshapebegins to look triangular
rather than sinusoidal when driven to maxi-
mum power out. The symmetry indicates
that some third harmenic energy is being
added to the fundamental (the waveshape
is symmetrical about the vertical axis). On
C48 (the middle filter capacitor) the wave-
shape looks more sinusoidal with some
peak-to-peak amplitude increase. On C49
(the output capacitor) the waveshape looks
like a nice clean sinusoid with 2 decrease
in peak-to- '
peak amplitude.

The second method is to connect a sig-
nal generator with an approximate 50 ohm
_output impedance and constant amplitnde
to the input of the low pas filter at the col-
lector (collcctor circuit disconnected) and

" 2 50 ohm resistive load to the filter output.

connest tl_lc scope along with an RF diede
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voltmeter at C47, C48, and C49. The volt-
meter is & check on the scope to make sure
that the scope’s frequency response does
not give misleading results. it is realized
that the voltmeter responds to total ampli-
tude, fundamental and harmenies so care
must be taken in making comparisons.
Even so with some experience the RF volt-
meter alone can be meaningful tool for a
beginner with little or no test equipment -
see Sierra mannal for examples. 1also hear
that Jim Pepper, WOQIF, may have an RF
signal generator in the works, (3). 1 found
that I needed a fairly large signal ampli-
tude 3 to 5 volts peak-to-peak) in order to
get a usable result over a wide frequency
range. I was able to do this because L had a
breadboard version ef Doug DeMaw’s,
WIFB, Multipurpose Instrumentation
Amplifier. (4) This amplifier has roughly
40 dB gain, is reasonably flat from 250kHz
1o R0MHz, and ahas 50 chm output imped-
ance. The frequency of the 30 meter
lowpass filter showed a null (approximately
zero volts on the scope and the RF voltme-
ter they tracked), at 19.3 MHz on C47, nult
ai 18MEz on C48, and 2 null at 16MHz on
C49. these results seemed very satisfac-
tory 1o me even though I realize that output
can nse again beyond the nulis. Again note
that the approach used here is on leaming
and understanding what is going on. It
would be nice to run this response on a
computer and plot the resulis. I did some
of this on a hand calculator as described
under “Ladder Networks” in recent editions
of the ARRL Handbook. This step-by-step
circuit simplification and impedance trans-
formation is somewhat tedious by hand, but
very simple on the computer wheih I do
not have. You can not beat the “by hand”
method as a learning device especially if
you want to try and increase power by
changing the impedance tht the PA collec-
tor sees, i.e. transform the 50 ohm load to
a lower PA load than is nOW seen, transis-
tor and PA drive willing.

Before trying to increase powcr I
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should gein the group and apologize to
Wayne Burdick, N6KR, for messing with
a nice conservative design that gives 2+
watts with practically no heating of the tran-
sistor and good stability, My excuse, of
course, is that this is a learning exercise.
This allows me 1o try to eptimize and maybe
give an extra nudge where [ may squeeze
an extra watt or so without much effect on
transistor heating or cireuit stability.

My literature research (5, 6, 7) indi-
cates attention should be paid to the PA
and Driver transistors, PA drive voltage,
PA load/output filter and associated factors
such as heat transfer, stability, saturation,
and harmonic reduction. Most of the ref-

crences available to me were created |

wholly or in part by Doug DeMaw, W1FB
and he should be given full credit for ad-
vancing the home brewer’s education and
enjoyment - God Bless!

Again, the breadboard is the ideal tool
for investigating the above areas to opti-
mize for a pwer increase. The meantngful
maximum 2N3553 ratings are Vedo = 40
Vde, Veb = 4.0 Vdc (forward and reverse),
IC = 1.0A Dc, Pd = 7.0 W and output ca-
pacity = 8pF. Both the 30 meter bread-
board and the Sierra rig operale conserva-
tively within these ratings as theabove op-
erating conditions show (see Table 2, Line
3 and Table 3, Line 1). the parameters that
I watch while experimenting were Veb, Ie,
and Pd. A conscrvative PA design is to
operate the coliector plate dissipation at
50% of maximum. The approximate Si-
erra PA coliector dissipation is Pd act =
Pin - Pout. this is Pd act =3.48W - 2.56W
= ).92W. This assumes no losses in the
output filter. Even with the approximations
there is still plenty of room to experiment
expecially as the PA transistor was barely

“warm to the touch over a reasonable time
frame. The breadboard characteristics were
better because it had & better efficiency.

The simplest parameter on the bread-
board to test was the PA drive becavse the
drive to the Q6 driver was adjustable. The
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results obtained were 2.89W power out
with Q7 B peak-to-peak voltage equal to
5,0V. (See Table 3, Line 2). these results
could not be obtained with the Siermra unil
because the maximum drive did not go that
high {5V P-P). Modifying the driver and
T2 to accomplish this will be held in re-
serve in the event other simpler methods
cannot be found.

The usual output filter tuning tech-
niques of compressing and spreading the
turns of L5 and L6 was the next thing to
try on the breadboard. Compressing L6
turns caused a slight increase in output
power while spreading L5 turns caused a
slight decrease of output power. However,
spreading the L5 turns had the best power
increase. L35 turns were deceased to 15
tums and the results recorded. (See Table
3,Line 3.} There was approximately 1 watt
of power increase for a total of 3.24 watts
with an efficiency of 84%. This seems fo
indicate a close to optimal match between
the PA coliector impedance and the load
presented by the output filter. The same
thing was doen on the Sierra rig with also
close to 1 watt power increase 1o a total of
3.2 watts with an efficiency of 70% (see
Table II, Line 4). However, I still want to
know “why” so the next siep is to analyze
the impedance transformation through the
low pass output filter to see what imped-
ance the PA collector actually secs.

The component impedances of the jow
pass output filter for 30 meters and their
separation into two PI filters is shown in
Figure 2. Note that C48 is separated into
two parts so the impedance transformation
can be more readity understood, This low
pass output filter is a slight variation of the
one-half wave filter which repeats the load
and has all the component impedances
identical. The slight increase in inducter
impedance gives an increase in Q-and
makes iteasier to fine tune the filter (com-
pressing and expanding inductor turns spac-
ing on the toroid) so that internal capaci-
tances such as Ci {collector capacitance)
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Figure 2
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can be absorbed as part of C47. (8, 9, and
10) Q gets critical when impedance trans-
formation ratio is low. the parallef toseries
circuit conversion and its reverse is the way
filter computer design is usuvally performed.
The computer advantage is that a small
change can be made and the new results
quickly obtained. However, if you are like
me with only a hand calculator and don’t

mind the number crunching, quite a bit can

be learned about the “why” which is what

I am after. An example of this technique
on the above low pass output ﬁlter is shown
in Fig. 3.

The 50 ohm load impedance is trans-
formed through PI filter #2 to present a
resistive value of approximately 86 ochms
to the output side of PI fitter #1. This fil-
ter in tum transforms the 86 chm resistive
load down to a reistive value of approxi-
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2700F + 290pF

mately 42 ohms which becomes the load
that the PA collector sees. It should be re-
alized that what has been shown is the “one
way” impedance transformation from 50
ohms on the night through twe PI filters to
present an approximate 50 ohm load to the
PA collector. It does not show the effect of
the collector’s resistive impedance (Ri) on
the above impedance transformation. This
effectgets complicated as can be seen in
references 9 and 10. Suffice to say that if
the circuit q stays above certain limits, the
above transformations hold true. Other-
wise, the output power and PA efficiency
would decrease significantly. the relation-
ship between Ri and the transformed load.
impedance is the main factor contrelling
cutput power assuming adequate PA drive
and gain. Samechmgusﬂbcmdebe-
low to the transforming impedances to sec
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if the output power can be increased. Gen-
erally PA collector capacitance (Ci) 1s low
enough so that it can be absorbed by be-

coming part of C47. This is where filter

tuning under operating conditions can be
meaningful. More on tuning below. Riis
in the order of 50 ohmsor less in QRP PA
amplifiers when the transistor is operated
in or near saturated conditions and can be
less than 10 ohms in high power amplifi-
ers.

Tt is easy tosee what happened to the
transformed load impedance when lossy
capacitors (R losses) as found in the above
30 meter plug-in unit; not only was there
resistive losses but the transformed imped-
ance went up causing less power to the load
and more power being dissipated in the
transistor. down goes efficiency and upgoes
transistor temperature.

One way of seeing if the low pass out-
put filter is really presenting a 50 ohm load
to the PA collector is to use the method
described m reference 8, chapter 4 - Match-
ing Networks for pretuning an output net-
work using a 50 ohm impedance bridge and
a low level RF signal source. First remove
all power from the unit. Second, tempo-
rarily connect a 50 ohm resistor across C47.
Third, connect the output of the 50 ohm
impedance bridge to the low pass output
filter load teminals and its input terminals
to the low level RF source.

First, connect the output of the RF sig-
nal source (10.1MHz) across the bridge and
adjust its RF output for maximum deflec-
tion on the bridge meter (1.0mA in my
case). Second, remove the Sierra plug-in
unit from the rig and connect a 51 ohm re-
sistor across C47. Third, connect the bridge
output across C49. Observe the degree of
nulling. There probably will be about 1/4
scale deflection on the bridge meter be-

cause the collector capacitance (Ci) and any
stray capacitance arc missing. In my case
the meter read 0.15mA. Compressing L6
turns reduced the meter reading to 0.08 mA,
Adjusting L5 had no real effect. For com-
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parison I read 02mA with 100 chms across
C47 and 0.3mA with 33 ohms across C47.
also with 51 ohms and a 110pF capacitor
across C47 the meter read practically zero.
160 to 200 pF sounds like a good dynamic
value for Ci when the power out is in the
order of 2 watts. The transistor manual
value of 8pF must be for a class A ampli-
fier?

I have a breadboard version of Doug
Demaw’s “Field Tester for Antennas™ (11)
modified for 40/30/20 meters. This unit
has a built-in RF source and 50 ohm im-
pedance bridge along with being tuneable.
Tt is a natura! for this type of experimenta-
tion. When I evaluated the PI networks ]
used when building the unit, I found that it
was not very effecient. My new knowl-
edge allowed me to make some quick
changes which almost doubled the power
output and improved the efficiency.

The power transfer through the low
pass output filter can now be determined
using the calculated impedances and the
measured voltages across C47, C48 and
C49.

P=VP2/2R: PC47=2.72W,P C48
= 2.56W, P C49 = 2.56W

The loss of power going through P1
#1 network (0.16W) can be accounted for
by the filtering of the harmonics by PI #1
filter. Power transfer through PI #2 filter
shows no meaningful losses indicating tht
the component losses are very low (bless
those silver micas). The relationship Pload
= (F)(Rload) and Peollector = (I*)(Ri) can
be used to determine that Ri = 14 ohms.
This lower than I would expect for a QRP
PA but it could account for theefficiencies
up in the 70% range. It also indicates that
the PA drive is strong enough so that the
transistor peak currentis near saturation.

This operating condition is good for
taking the next step; namely changing the
impedance transfer throught the low pass
output filter so tht the PA collector secs 2
load impedance of approximately 30-40
ohms. the simplest initial approachis to
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Figure 4
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teave PI #2 alone and see if PI #1 can trans-
fer 86 ohms to about 35 chms. The new PI
#1 diagram is shown in Figure 4.

The breadboard low pass cutput filter
circuit was changed to match the P1 #1 cir-
cuit shown in Fig. 4. L5 = 15T, C47 =
110pFE. Also the PA collecior was discon-
nected from the lowpass output filter and a
33 ohm resistor placed in paraliel with C47.
Now the “Field Tester for Antennas” was
connected as above and the bridge meter
observed to read 0.3mA. Several capaci-
tors were paralieled across C47 one at a
time until a 330pF capacitor was found to
give a null of 0.05mA. this was evidence
that the 110pF along with Ci was a good
baltpark capacity to start operational
tuneup. The test equipment and the 33 ohm
resistor were disconnected, PA collector
reconnected and power applied with PA
drive set for just discernible power output
across a 50 ohm resistive load. Adding
additional capacity to the 110pE (C47} ca-
pacitor did not give any increase in power
so CA7 was left as is. The PA drive was
now increased until the output across the
50 ohm load was 40V peak-to-peak which
is cquivalent to 4 watts. PA Je was 400mA

giving an efficiency of 83%. Operating '

condition values are shown in Table 3, Line
4. The PA transistor felt fairty warm to the

touch after about 30 seconds of steady op--

eration. Now the same low pass output fil-
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ter was set up on the Sierra plug-in unit,
the unit installed in the rig, and the same
procedure used 1o bring up cutput power
to the same value (4 Watts), PA To was
460mA giving an efficiency of 72%. Op-
erating condition values are shown in Table
2, Line 5. The PA transistor was begin-
ning 1o get hot after 30 seconds. The'op-
erating conditions of Table 2, Line 4 mode
made the tramsistor faisly warm after 30
scconds. When making this heat test my
finger was on the top body of the transis-
1oL,

When I moved my finger to the black
fins of the star heat sink I could barely feel
any heat even when the top of the body was
getting hot. When I put thermal compound
on the transistor sides I found tht with 4
watts output the transistor top body got
fairty warm but not hot after 30 seconds.
The fins of the heat sink still did not get
very warm. A guick test was made at 4
watts sending just dashes at about 20 wpm
for 1 minute. the transistor body top got
quite warm but the sysiem was stifl useable.
Some days later 1 replaced thestar heat sink
with a top hat heat sink that fit snugly
around the therms) compound costing on
the transistor body. On steady state test-
ing the transistor body and fins got quite
warm afler 45 seconds vs 30 seconds for
the star hest sink. Sending steady dashes
for 1 minute caused the body and fins 1o

51



get fairly warm but very useable. This heat
sink was a significant improvement.

Some comparison tesis were made on
Jim Pepper’s DC transceiver. (1) Here I
found that for a steady 4.0 watts ouput for
30 seconds the transistor fiange of the
IRF510 got quite warm but not hot - quite
useable. The interesting fact here is that
the simple aluminum rectangular 1-3/4 x 1
inch strip used for a heat sink pot quite
warm also indicating that it was doing a
good job carrying off the heat. Heat sink
compound was used here and a good bond
was made 1o the transistor flange. The
same general heat sinking method using a
grounded copper strip was used by Dave
Meacham, WHOEMD in his 5 Wait mod for
the NorCal 40. (2) I plan on more on-the-
air testing at both 3 and 4 watts using the
finger test to find my temperature comfort
zone. Now with 4 watts I can start work-
ing on my psychological powerbarrier as
well.

The same power output enhancement
ptocedure that was performed on the Si-
erra 30 meter piug-in low pass cutput fil-
ter was now repeated on the Sierra 40 meter
plug-in board. This inciuded all the above
analysis and breadboard testing of results
before they were incorporated in the 40
meter plug-in unit. _

The low pass output filter values used
in the original 40 meter unit present an
approximate 50 ohms load to the PA col-
fector and transfers 2.3 watts of output
power to the 30 chm resistive load. The
same procedure of only modifying the PI
network components closest to the PA col-
lector was tried again. The intent is to
transform the resistance (68 chms) that
appears across C48 down to 30 to 40 ohms
scross C47 which is the load the PA col-
tector sees. As stated before there arc nu-
merous combinations of components that
theoretically will achieve this result. How-
cver there are practical limits on Q that
need to be satisfied in order to achieve the
above impedance transformation. (10)
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Computer programs iterate values to
get practical values of compenents aiong
with checking frequency responses. T tried
four cases, three which worked and one
which did not when actually tested on the
breadbeard. The simplest one required
only changing L5 from 18 turns to 16 turns.
The results were Ie = 460mA at a Vee of
12V DC, V C49 = 40V P-P, Power out =
4.0 Watts and an efficiency of 72%. The
same finger temperature tests were per-
formed and found to be basically the same
as in the 30 meter case. These results sat-
isfied my aim so nothing further was done.

Finaily, I realize that some of my com-
ments are subjective and based on infor-
mation that is not complete and/or fully
understood by me. Therefore, some folks
will take exception and disagree. 1 think
tha is fine as long as they let our editor
know so he can print corrections and clan-
fications. I want to teamn and this is a good
way for all of us to upgrade our knowledge.
72-73, John Pratt, N1UA
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NorCal QRP Club "QRFP to

the Field Contest Results
by Bob Famworth, WU7F
6822 131 5E
Bellevue, WA 98006

I had a ball, [ hope vou had a lot of
fun doing the contest. Fifty logs were sent
in for a contest that was hatched late De-
cember and early January. It was a fantas-
tic turnout for such short notice. Field Day
and QRP Afield also had good turnouts
from the QRP ranks. [ believe it indicates
a QRPer generally enjoys the field type
operations, and for QRP to the Field, there
were thirty-three stations out in the field.

the rollcr coaster propagstion conditions on
twenty kept activity somcwhat low, but
forty was & hot bed of activity.

A toal of 1115 contacts were reporied.
Over fifty percent of the entries used home-
brew rigs, and a number of those were un-
der 1 watt for the contest operations.
Thanks goes out to the many home stations
that provided contacts to those out in the
ficld, among those were KP4DDB and
WEUMP on CW, and KISDS on SSB. The
many expeditions, included the New
Mexico group to Mount Baldy, the Texas
group to Sugarloaf Mountain, and Utah
group 1o Antelope Island in the Great Salt
Lake. It was still cold in many parts of the
country for the first of April, but Craig,
WB3GCK, in cold, cold Pennsylvania,
stuck it out and made a big score of 2070
points to take the lead in the contest. Next
year, a few changes are in the works and
notice of the contest will be made early
enough to catch the newsletters and maga-
zines. Thanks toall that participated, I look
forward to working you on Field Day or
the "QRP Field Contests". 72, Bob, WU7F

NorCal QRP Club
Spring QRP to the Ficld
April 1, 1995 Contest Resulfs

Call QTH/SPC  Q's Score  Rig Power ANT

1 WB3GCK Field/PA 46 2070 40-40  950mW Inv. V

2 KC6EIT Field/CA 37 1665 NC40 1W Dipole

3 KI6SN Field/CA 35 1575 NC40 IW nv. V

4 AAGAV Field/CA 29 1305 40-40  950mW 1/2Sloper

5 KK6IU Field/CA 76 1215 NC40A Skelton
(+KISPR & ACGOLS QRP+ 5W Cone

6 N6WG (+WAGNAE) Field/CA 42 945 NC40A 2W Dbl Loop

7 WGEMT (+WUTF) Field'WA 34 683 HBWGEMT 5W Yagi

8 KaXy Field/VA 43 645 FT-757 5W Dipole

9 ABGNZ Field/CA 41 615 Deltall 5W R7 Vert

9 W6UMP Home/CA 41 615 Sierra 1W Zepp

WAORP] Field MN 23 518 . HW9 3W L W. Kite

AFSU Field/AZ 23 518 OHR Ci 5W Dipole

WA2CRQ Field/CA 22 495 HWR 2W InvV
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K&BSU Field/CA 21 473 HBK6BSU 3W  Zepp

W50RM Field/TX . 15 450 FT757 500mW AV5Vert

NASK (+ W3LQ Field/TX 290 435  Argoll 5W  Dipole

K5JHS, N508G, K5JHP) i .

K2SIB Home/NY 29 435 NNI1G 1W

KGOTW Field’ MO 21 405 TS54308 5W Dipote

W3ES (ABSWB & Field/TX 21 405 MEIS020 4W Inv. V.
ABS5STZ} MFJ9420

XD4PUP Field/VA 27 405 MEI9040 4W Dipole

KCIFB Field/CT 9 405 40-40  <IW E.F Wire

NASN Field/ NM 18 398 HB 5W Dipole

KK C Field/UT 24 360 Argo50% 4W Wire

KGoVI Field/CA 24 360 PM3-A 5W

KD6ORH Field/CA 23 345 MEIS020 4W Isotron

N4JEC Home/VA 21 315 NC40A 1W

N7ANT Field/VA 20 300 FT757 5W

VETQK Home/BC 37 278  Epiphyte I 5W Inv. V

KIOG/Mobile Mob/CO 10 225 NC40A <5W Hustler

KP4DDB Home/PR 45 225 Argo I 5W Yapi

KT3A Field/PA 225 NC40 IW Inv. V

N1IRZ Field/NM 14 210 QRP+ 5W Dipole

VETZIM Field/BC 9 203 HB VE7ZM 5W

VE7BLU (+VETMAA Field/BC 8 180 HWE <5W 102 Catr
& VETBAY) Fed Wire

ABSWT Field/NM 8 180 NC40 2W Zepp

WA4NID Field/NC 8 180 Sierra  1.5W  Walkstik

KGTFC (+NZ7X) FieldUT 7 158 K9AY 5W Dipole

KSHT Field/TX G 135 MFI 9017 4W HB Vert

WePRI Home/CA 24 120 4.5W

WERCL Home/CA 16 120 NC40  2W HEF2V

WOCH Home/FL 12 120 TS5305 1W Zepp

N6GA Home/CA 13 113 Sierra  2W Yagi/Dip

AB6SO Home/CA 14 103 NC40 1.8W  Dipole

KB7BEJ Home/AZ, 18 S0 Scout 5W SBTV

VE7IO Home/BC 12 90 VE7JO 5W

WAGLGER Home/CA 15 75 FT3018 5w SBTV

W3TS Home/PA 5 73 W3TS 950mW Inv. V

KBOHPH Home/CO 8 60 HW.8 2W

WoHPK Home/WA R 45 HB 4w Zepp

WBGFZH " Home/HI 2 30 Cent21 5SW Vert
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SoapBox: Bob and I had a good time set-
ting up a big antenna {40M Dbl-Loop 113
ft. long), Now will know what to do when
Field Day gets here. We will look forward
to the event again next year. N6WG
(Dwight, WAGNAE). My first time to
work QRP/P CW. 1 really had a good day.
Nice people to chat with plus some DX
(89285 & XEI/AB5VI). George, KSHT.
Conditons very poor here for a while but
return to SF Bay area periodically. Greg,
WB6FZH/KHG. First mobile QRP expe-
tience. Great event. Do it again. Bob,
KI0G. Was it an April the first trick or
what? Age is 72 and still get surprises.
Ken, VE7BLU. Nice contest. Worked
many new stations. 40M CW was great.
Bill W6PRI. Station slevation was 10,700
feet. Worked coast to coast and 10 states.
We had fun. Thanks NorCal for this con-
test. Dave, NIIRZ/S (South Mt Baldy
Expedition). I had an hour free over the
centest period. I "sprung” antenna up in
12 minutes, down in about 8. It was worth
it even for the short time. Cameron,
KT3A. Conditons seemed very good - wish
I had more time. Cam, N6GA. Cutit short
due to wind and cold. However, had a great
time. this would be fun to do again. Did
not hear one other station working thsi con-
test, April Fool? KG7FC (Greg, NZ7X}
Antelope Island, Great Salt Lake. Too
bad contest ended at 2400Z. Using NorCal
40, terrific little radio. Alan, WGRCL.
Forgot about contest. Next time [ will be
ready. Vie, AB65S0. My first QRP con-
test. Great contest, had fun. I can hardly
wait for the next time. JC, KCGEL). All
contacts on 14.060MHz with HWS at 2W.
Jane, KBOHPH. Thanks for contest, met
some new people. It was a great day, 25
degrees and snowing. Doug, KGOTW.
This was a lot of fun for this EE, age 67.
John, WS50RM. Thanks to NorCal for a
very nice contest. Honey-dos and work call-
ins should have been multipliers!! Rus,
KB7BEJ. Inverted V on protable mast,
batiery operation with solar panel. Rich-
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ard KIGSN. Call it spring, but it was win-

~ter cold. Thanks to NorCal for fun event.

Jim KC1FB. Great test, we kept the rules
and had fun. Jim, KK7C, Total time two
and half hours, set up in back yard. Floyd,
K6BSU. I really wanted to give the NC40A
a workout. Nice impression when you can
tel] another station you're running i watt
from homebrew rig and carry on a long gso
with solid copy. Robert, N\JEO. Back-
pack field day? Heard about QRP to the
Field, perfect practice. Peter; AAGAV. My
1st contest in 63 years of operating. Had a
ball. Bob, W6UMP. Had to QRT at noon.
fun moming! Jim, WAGGER. Thanks for
contest. My first and I had a great time.
First time Tve called CQ QRP and got an
answer. Rob, ABG6NZ. Mother nature
threw me an April Fools joke. 9 AM had
snow. Hoping it would warm up, almost
hit 40 degrees. Jim, WAORPI. Wind
picked up my 15" mast, and isotoron an-
tenna. Portable picaic table started to fold
up with me inside. But Im ok now. "Per-
haps in need of some refinements. Eric,
KD6ORH. First QRP contest, thoroughly
enjoved it. Thanks NorCal. Jerry,
KD4PUP. Weather conditions in Florida
not too good for field. Perhaps next con-
test I can make it to the field. Thanks for
great contest. Dave, WOCH. the peak we
operated from was accessible only by foot,
approximately 5200 feet. 70 degrees and
partly cloudy. El Paso ARC, W5ES (An-
drew, AB5WB) Sugarioaf Mountain Ex-
pedition. [ was bound and deterrnined to
get out into the field. Imadeitand [hada
ball. Excellent opportunity to field test
home brew gear. Can't wait for next QRP
Fieid event. Craig, WB3GCK. 40 meters
using 2 rigs, NC40A and QRP Plus. Kent,
KK6IU (Mt. Bullion Expedition). Had
contest gone on another couple of hours,
there would have been 200 more potential
contacts (750 SSB), evening BC nets.
Derry, VE7QK. It was still wintertime
above timberline in New Mexico. Wind
blew entite time and cold (41 degrees), beat
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us. About 1600Z retreated to warmer
ground. Contest was fun, had a great time
Paul, NASN and Doug, ABSWT, Mt.
Baldy Expedition. Location - Point Nerth
Park, Richardson, Texas. North Texas
QRP Club, Smitty, NASK, Baity, W2LQ,
Bud, K5JHS, Karry, NSOSG, & Bill,
KSJHP. Location was on the Edwards
AFR Desert Test Range. Jim, KG6VL
Had fun, hope to get in more next vear.
D.A. Michael, W3TS. Operated from
Saguaro Lake Park, AZ. Conditions were
tough! David, AF5U/7.  Operated only a
couple of hours (at a retreat). Had greal
fun! Dave, WA4NID. N6KR and I oper-
ated out of a motorhome, grid square
CMS87UK. [ look forward to the next QRP
to the Field. Wes, WA2CRQ/6. How
about 's x sections, 1 point qso is no fun.
Looking forward io next one. Dave,
K2SJB. Supgest contest run later into
evening, Bruce, VE7IM :

QRP to the Field
by Fioyd Carter, K6BSU
2029 Crist Drive
Los Altos, CA 94022
Individuel Contest Results 1 April
1995: 16007 to 2400Z. All contacts
claimed were performed on 40 Meter CW,
Single Operator. The total operating time
was about 2 1/2 hours because ofanother
committment during the day. °
Station: 40 meter homebrew CW
- transeeiver of my own design, with a sepa-
rate homebrew antenna tuner. Power out-
put = 3 watts. The transceiver operales
from 10 self contained AA Nicad cells,
which ran down at about 2300Z. The re-
mainder of the contest I used a 12 volt Gell
Cell. The antenna was a temporary 66' end
fed Zepp at 15 £t Fed with 33" of TV twin
lcad. ) '
Site: Had to set up in my back yard,
because I had to be away from 9 AM til
2:30PM.

Score: 22 gsos on 40M CW x § (un-

der 5 watts) x 3 (ficld operations) x 1.5
. ) 56 ’

fhomebrew) = 495
72, Flovd

HB Transceiver and tuner by K6BSU

QRP to the Field
by Eric Bikaies, KD6ORH
10188 La Canada Way
Shadow Hills, CA 91040
[ set my portable station up ontop of a
large hill about a quarter mile from my

KD6ORH's Portable Setup
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house. Quite a few hills around my neigh-
borhood are undeveloped and used only for
horseback riding. anyway, I had a clear
shot in all directions and only had a couple
of near catastrophies, like when the wind
picked up my 15 foot mast and antenna,
and my portable picnic table started to fold
up with me inside it. But I'm ok now.

T used an MEJ 9020 {5 watts on 20
meters only) operating on Nicads and an
Isotron 20 meter antenna up on a 15 foot
mast (stuck through the umbrella hole of
the plastic picnic table - a system with a
lot of possibilifies but perhaps in need of
some refinement.

My score:

23 Qso's x 5 x 3 = 345 points.

72, Enic

QRP to the Field
by JC Smith, KC6EIT
1249 Dewing Lane
Walnut Creek, CA 94593

Great contest! 1 really had fun. gota
late start, but the hottest action seemed to
be in the afternoon anyway. The morning
was highlighted by a bit of ragchewing in
with scoring a few points.

JC Smith Operates QRP to the Field
I set up in a tent in my yard and installed
my "N6YQD Lite Gear" portable dipole
(see Terry's article in Sept. '94 QRPp) be-
tween two nearby trees. Power was by gel
cell, charged by the sun. T'm sure I didn't
need to charge it for an eight hour contest
using a NorCal 40, but I thought I would
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use my memory keyer, and it draws more
power than the rig.

This was my first QRP contest, actu-
ally my first contest of any kind except for
Field Day. 1 guess I had visions of hot and
heavy action. I ended up unhooking the
keyer and just using the Oak Hills unit I
built inte my NC40. It has a much more
pleasant sound (different weighting I guess)
and 'm meore used to it. Paddles were built
from the Kent Engineers kit, so if you count
kats, I was 100% homebrew. Even the so-
lar charger, power monitor and distribution
box were home made,

All of my operations were between
T.030 - 7.040, CW of course. Since 1
couldn't get the NC40 upto 5W, [ turned it
down te 1W for the extra points. Made 37
contacls, 5o that would be 370 gso points.
Field location andhomebrew would be x 3
andx 1.5 s0: 370 x 3 x 1.5 = 1665 points.
One band, one mode.

1 can hardly wait for the next one. May
even go on a real campeing trip next time.
72, JC Smith, KC6EL

Roy Gregson, W6EMT making a coatact
in the 1995 QRP to the Field Contest.

NorCal would like to thank Bob
Farnworth WU7F for all of his work in
making the QRP to the Field such a suc-
cess in its inaugaral year. We will announce
the date and times of the 1996 contest in
the March issue of QRPp. Thanks again
Bob from Doug, Jim, and all of the NorCal
members. 72
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The New Sierra

Wayne Burdick, N6KR
1432 6th Ave

Belmont, CA 94002 .

One year has passed since 1 completed
the design of the Sierra, NorCal’s multi-
band transceiver project. Jim Cates, Doug
Hendricks and Beb Dyer wotked hard to
get the parts kifted and rigs shipped, and
by the end of 1994 over 100 Sierra kits were
in the hands of ¢lub members. Now it's
nearing the end of 1995, and once again
I'm compieting a design cycle. But this time
it was a bit easier: all I had 1o do was re-
vise the Sierra, not start from scratch!

The big news is that the Sierra will
get 1o craw} out of the eoze and sprout real
legs: thanks to new entrepreneur Bob Dyer,
it has become the third product in Wilder-
ness Radio’s line of QRP gear. In fact,
there should be spiffy two-tone blue Sier-
ras en route to points wortd-wide by the
time you read this.

More news, nearly as big is that the
Sierra made it to the cover of the 1996
ARRL Handbook! My construction article
on the Sierra appears inside. The League’s
acceptance of the article acknowledges the
success of our club project, and it will re-
ally help put NorCal en the map!

In this article, I’ll explain what
changes I've made to the design. Some of
the changes arc simply the result of new
tricks and ideas I've picked up, aided by
Dave Meacham, W6EMD, Eric Swartz,
WAGHHQ, and Walt Thomas, WA4KAC,
among others. Other changes were neces-
sary to elevate what was a good club project
design to commercial quality.  But the
Sierra is still a QRP club project at heart—
a compact 1ig with plug-in band modules
that will run alf weekend on AA cells!

Caveat: This article was written in
October and some component values may
have changed by the time you read it If

you’re planning to make some of the modi-

fications and would like to order & copy of
the new manual {(which will have the lat-
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est updates) call Bob Dryer (415-494-3806).
Qr write to Wilderness Radio, P.O. Box
734, Los Altos, CA 94023-0734. If you
have technical questions, contact me at 415-
592-2700 or 1432 6th Avenue, Belmont,
CA 94002,

Physical Changes

The new Sierra will be the same size
as the old, but will look and feel a bit dif-
ferent. Like the NorCal 404, it will be
professionally painted and silk-screened.
More imporiant, the chassis will be much
more rigid, thanks to L-brackets that hold
the front and back panels to the bottom
cover. These L-brackets are welded to the
panels, and secured to the bottom cover
with four screws. Top cover removal is not
affected; the usual plastic latches are still
there.

Another physical change is the use of
U-shaped covers for the band modules. Fab-
ricated out of durable plastic, this cover
will make it easier to insert and remove
the modules, protect the back of the board,
and give the module a neater appearance.
The cover can be used with old band mod-
ules, toc.

Transmitter Changes

1 cut some corners in the onginal trans-
mitter design to keep the cost low—appro-
priate for a club project. ["ve “put the cor-
ners back in,” so fo speak, with the re-de-
sign. The most important of these changes
are listed below.

Note: Medifications #1 and #6 can
be made to an original Sierra without caus-
ing any unwanted side effects. Mods #2
and #3 should be done together, and only
after #1' has been completed and its effect
measured. #4 may be useful in rare cases.
#5 triggers many compenent changes and
is included only for reference.

1. Improved VFO and crystal oscillator
drive into pre-mixer '

One of the biggest challenges in a
multiband design is obtaining consistent
signal icvels at all stages and on all bands.
This begins with the signals injected into
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the pre-mixer , U7 (refer fig. 1). If these
levels are too high, the pre-mix output will
have high spurious signal content; if toc
low, transmit output power will be reduced.
As it turns out, the injection levels can be
increased somewhat from their original lev-
els, resulting in higher, flatter pre-mix out-
put from 160 through 10 meters. _

To increase the VFO injection level
without aitering the VFO low-pass filter
(R22/C61), I simply changed Q3 to a J309.
{In fact all of the JFETs in the new design
are J309s, which have much higher and
more consistent transconductance than
MPF102s or 2N4416.) To improve crys-
tal oscillator injection, which had been on
the low side with some ecrystals, I added
R9 (fig. 1). This trick is described by the
NEG602 data sheet as a way fo improve os-
cillator starting when the device is used at
VHE, but it helps even at HF.

2. Improved pre-mix buffer stability on
higher bands

Some Sierra builders found that on 15
meters and above the transmitter output
would break into oscillation at certain
power levels. T traced this to two compo-
nents: the inductor in the drain lead of Q8
(now Q2), and the 47K band-pass filter
termination reststor (R23).

Thanks to the inerease in U7"s output
described above, along with the use of an-
other J309 at Q2, T was able to reduce the
value of R23 by a factor of 10 and
reconfigure Q2 as a unity-gain source fol-
lower. The stiffer termination makes the
filter easier to align and less susceptible to
feedback from the transmitter output.
Making Q2 a source follower gliminates
RFC2 and the associated voltage gain that
peaked at around 20MHz, which is no
longer necessary. (And hey, it’s one less
toroid!)

Note: C5 (RX mixer injection cap)
increases to .Q01uF in the new circuit, and
€63 increases to 10pE.

3. Increased output from transmit
buffer
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The original transmit band-pass filter
terrmination (R11) was quite high—12K—
to compensate for minimal drive on the
higher bands. With a new transmit buffer

“gircuit in place (figure 2), I was able to

eliminate C37 and decrease R11 to a stiffer
termination of 3.1K. The logic for this is-
similar to that for reducing K23 to 5.1K in
the pre-mix filter. Also note that this al-
lowed C31 to be increased to 10pF.

The new transmit buffer circuit is a
significant improvemeni. In the earlier,
simpler design, there was nothing but a
390-ohm resistor from Q3 soures to ground.
This resistor was used to establish the
drain-source current for Q5, but this in turn
allowed the base bias voltage of Q6 to vary
somewhat based on the particular device
used at Q5. In the new cireuit, the two
1N914 dicdes m the source circuit estab-
lish a fixed bias level of about 1.4V for
Q6. With the bias stabilized, the perfor-
mance of QO is more consistent, and out-
put is more constant across all bands.

Other changes made in conjunction
with the new buffer circuit include the ad-
dition of C&7 and C79, an increase in the
size of C51, and the removal of 4 turns from
the primary of the driver/PA transformer.
The new 8 turn : 3 turn winding reduces
the negative undershoot at the base of the
PA transistor that we had seen on some
bands. With 12 tums, the voltage devel-
oped at the driver collector can be exces-
sive, leading to an undershoot of as much
as high as -4.2 valts, which is too close to
the Vbe teverse-breakdown voltage for
comfort.

4. Improved driver keying
In the original driver emitter circuit, D10

" was connected directly to R14. This meant

that the device used for keying became part
of the resistance in Q6’s emitter circuit, and
also the drop across D10 reduced the emit-
ter bias voltage. Some keyers and key-
boards have, believe it or not (I found this
out the hard way) a resistor in series with
the keyed output. In this case the keying
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device itself could reduce the maximum
output power available from the driver!

To compietely isolate the keying de-
vice from Q6,1 added Q8 and Q9. Together,
these transistors form a non-inverting buffer
with an open-drain output. When the key
is pressed, Q9 tumns off, allowing R12A to
completely turn on Q8. Q8’s drain-source
circuit looks like around a 1-ohm resistor
in this condition, so it has a negligible ef-
fect on Q6’s emitter circuit. As in the old
circuit, releasing the key allows C51 to
charge, producing a smooth decay in out-
put.

While the new driver keying circuit
is more complex, it actually results in a net
gain of only one component on the Sierra’s
PC board. This is due o the use of a 47K
SIP (single-iniine-package) at R12, which
supplies the two resistors needed for Q9
and Q10 but also replaces two resistors
from the original design (R9 and R10}.

5. More consistent fransmit monitoring
level .

On some bands, and at some settings
of the drive level and RF Gain controis,
the transmit monitor volume was too low.
To solve this problem, I bit the bullet and
added a true sidetone oscillator in lieu of
direct TX monitoring, using the second half
of the LM358 op-amp in the receiver. The
sidetone oscillator is & standard square-
wave oscillator, but the output is heavily
rolled off so that the tone is near sinusoi-
dal. The sidetone volume can now be ad-
justed with a trimmer, and the standard
piteh of about 650 Hz can easily be raised
or lowered with one capacitor change.

&, Misc. transmitter changes

The transmit 4.915MTHz osclllatar in-
ductor, 1.2, has been increased to 18ulH to
allow the TX offset to be set to the middle

" of the receive crystal filter bandpass. Also,
a few components in the bandpass and low-
pass filters will changs. See Dave
Meacham’s recent QRPp article (Septem-

ber 1995) for ideas, although final values

may be different due to component avail-
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ability constraints.
Receiver Changes

Receiver changes of interest are de-
scribed below. The changes are miner and
are not recommended for use m the ongi-
nal Sierra.  Refer 1o the new Sierra manual
for circuit details.
1. AGC threshold adjustment

Following the lead of the NorCal 404,
the AGC threshdld is now adjustable, from
no AGC action at all to complete silence.
To make the AGC adjustable, 1 switched
to an AC-coupled detector arrangement and
used a potentiometer to provide a variable
detector bias voltage.
2. Dual JFET mute circuit

Becausze the transmitter now uses a
sidetone oscillator, I had to change the way
the receiver gets muted. Muting used to
occur in the LF. Now, muting 13 handled
by a pair of JFETs between the product

" detector and AF. amp, as in the NorCal

40A. This also accommodates the MUTE
line of the KC1 keyer/eounter. (Refer to
the KC1 manual for additional details on
this modification.)

3. LE. Amp output inductor swamping

1 added a 1.BK resistor across RFC1
{now L2). This eliminated a tendency for
the AF amp to “ring” 2 bit at very high vol-
ume settings. 1 also added twe supply
isolation resistors, one for the RX mixer
and one for the LF. amp.

Manual Changes

The new Sierra manual is nearly a
complete re-write. This was necessary to
give it a more “Heathkit” feel—instructions
so complete that nearly anyone can success-
fully build and align the rig.

Ameng other things, I renumbered all
of the inductors according to their physical
characteristics. All of the prewound, sole-
noidal chokes now have “RFC™ designa-
tors, and all of the toroids have “L” desig-
nators. In previous designs I’ve used
“RFC” for inductors functioning as chokes
even if actually wound as toroids, and “L”
for inductors functioning as resonant ele
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Fig. 1. New Sierra pre-mix circuit.
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ments even if the were actually small soie-
noidal chokes. While the old method is
more accurate from an electrical standpoint,
it is confusing for some first-time builders.
Conclusion

It has been a challenge getting the Si-
erra up to the point where it’s easier to build
and align. NorCal members deserve much
of the credit, since they supplied the feed-
back and field testing that poinied cut the
probems and opportunities. Thanks again!

NC40 to NC30 Conversion
by Ed Burke, KITKW
28 Del Prado
Lake Oswego, OR 97035

Since I have been delighted with the
performance of my Norcald0 and 404 (1
have built one of each) I decided a while
age to make a Norcal30. It works just fme
and I thought that I wotild share the changes
with other enthusiasts.

The list of components refers to the

schematic for the Norcaid0A as it was is-
sued by Norcal. 1 am not sure that Wilder-
ness Radio has continued the same num-
bering system, so check with Bob Dyer if
you have the latest version from them. The
parts shown below are what I actually used
in my 30 meter tig; you can probably make
substitutions for most without any prob-
lems, for instance, where I used a silver
mica cap, you can subsumtc a cerarnic ca-
pacitor.

Lt 21 turns, #26awg on FT37-67 toroid
(note material).

T 1 turn primary, 21 turns secondary,
#26awg on FT37-67 toroid (note material).
C4 2.5pF (use two 5pF caps in serics if
2.5pF ts unavailable).

T3 20 turn primary, 4 turn secondary,

" #26awg on FT37-61 toroid.

C6 15pF.

C9,10, 11, 12,13 390pF, silver mica (this
gives a 500 Hz filter bandwidth).

14 12 tums, #24awg on FT37-61 toroid.
C14 47pF

C38 51pF, silver mica.
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L6 24 turns, #26awg on T37-2 toroid.
1.9 62 turns, #28awg on T68-7 toroid.
You may need to adjust this slightly.

C49 47pF.

Q1 MPSH10 NPN RF transistor {op-
tional; it probably helps a little).

X1, X2, X3, X4, X5, X6 Digikey CTX
082 crystals. Four must be matched using
a simple test oscillator to 30 Hz.

L7,L8 16 turns, #24awg on T37-2 toraid.
€45, C47 200pF silver mica. 300 volt
rating would be desirable.

C46 470pF silver mica, 300v also.

C31 10pF.

C35 68pF.

C18& 200pF, silver mica.

This is the list of new component val-
ues. I'm surprised that it is so long. Ialso
did the transformer output matching mod
per QRPp June, 1994, as well as changing
the output transistor to an MRF237 {add-
ing a robust heat sink to that part). The
result is a very nice signal just shy of 3
Watts.

My impression is that the received
audio is a little “weaker” than the
Noreald0A, but I’'m not suse how much of
that is due to the overall quicter band con-
ditions on 30 Meters. Theoretically, there
is some loss in gein due to operating closer
to the pain-bandwidth product for the
NESG2, but the Norcal 30 is still eminently
usable; I"'ve had DX contacts with New
Zealand with it, for instance.

Best of luck, 73°s and enjoy!
Ed Burke KITKW

The Green Mountain

Transceiver
by Dave Benson, NNiG
80 East Robbins Ave.
Newington, CT 06111

This article describes a singie-board
transceiver design intended for use on any -
one of the HF bands. This design is merged
from both the “40-40” and the carlier -
NNIG Mark I (*$5 ARRL Handbook)
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transeetvers. This article describes the 20
Meter version, but operation on other
bands is largely identical.

First, though, a bit of background in-
formation seems fitting. I've been contend-
ing with inquiries about the XX-40s, 30-
40s, 40/30s and so on, and it seemed high
time to vest the latest project with a name
Iess subject to creative interprefation! In
continuing the tradition of naming rigs af-
ter high places, I've designated this project
in honor of the mountain range which runs
the entire length of Vermont.

The key design feature is a heterodyne
local oscillator. Although theextra com-
plexity isn’t necessary for a low-band de-
sign, it really facilitates operation on the
high bands A Colpitts oscillator running in
the 4.5 Mhz region is mixed with a crys-
tal-controlled conversion oscillator and then
bandpass-filtered to vield the desired 22
Mhz injection frequency. Once again, a
varicap is used for tuning, this time to pro-
vide coverage of 100Khz. This increased
range necessitated some form of varicap
temperature stabilization, which is pro-
vided by the 1N4148 diode in the bias tun-
ing cireuitry. The remainder of the LO com-
ponents were chosen for good thermal sta-
bility. The 20M version exhibited a cold-
start drift of only about 10 Hzwith the tun-
ing pot at mid-range! [In case you're cur-
ous, I considered using 2 1/2-DIP CMOS
oscillator IC for the conversion oscillator
but cost, availability and relative spectral
purity all weighed in against this scheme.
This would have enabled 6M operation
without requiring yet another adjustment
(for overtone operation).

This design also has a number of other
upgrades, so let’s take a Jook:

* Packaging- The printed-circuit board
version of this transceiver is & double-sided
and masked affair measuring 3.5" x 5. As
such, there are no on-board jumpers needed
to complete the wiring. This time around,

all controls and other external connections”

with the exception of the coax connect us-
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ing 0.100" header strips and wire assem-
blies (provided pre-assembled in the kit
version). Why? It jooks much neater and
oh by the way-it’s mueh easier to trouble-
shoot if the transceiver disassembles eas-
ily.

* Better Crysta) filtering- A glance at
the schemalic reveals that the IF filter’s
been upgraded to the 4-crystal version. The
IF frequency is 8.00Mhz, which will sup-
port operation even on 6M with adequate
image rejection. Adjacent-sideband rejec-
tion was measured at <40 dB, a noticeable
improvement over the 30-40 performance.
Filtter loss is 5dB, an improvement over the
lossy 30-40 performance, and bandwidth
is approximately 800 Hz . Receiver MDS
is approximately -125 dBm,

* Improved front-end filtering, The re-
ceiver front end cireuitry has additional fil-
tering o improve image rejection, The “30-
40" in particular was marginal in this re-
gard. There’s a double-tuned circuit this
time, and the T-R switch design reverts to
the WTEL series L-C to provide additional
bandpass filtering. I can hear you saying-
“T hate winding toroids!- Why didn’t you
use IF transformers like in the NN1G de-
sign?” 11 didn’t want the filter design con-
strained by the IF transformer characteris-
tics. By using toroids, there’s more lee-
way in setting filter values to suit each
band. As I came down to the wire for pub-
lication, my signal generator is out for cali-
bration, so I'm cumently unable to provide
measured values for imagerejection.

= RIT- You asked for it, you gotit! Al
though I rarely use a RIT control, it’s a
must for many folks. The circuit is a de-
nivative of the RIT upgradewhich appeared
in the pages of 72 a while back. The po-
larity on the On/Offcontrol has been re-
versed with respect to that earlier version
to allow the use of a control pot with an
integral On/Off switch (isn™t hindsight
wonderful?). If you're using the printed-
circuit board version of this design, the RIT
pot/switch are connected through a 4-pin
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header. If you don’t plan to use the RIT
feature, this header may be left unused and
RIT will be inactivated. '
* TX drive- The TX drive chain has been
beefed up to provide more gain and im-

proved stability. The transmit bandpass

filter has a MMIC imbedded in it(see the

July *95 issue of 72 ). In addition to the
improved gain, the placement of the gain
block in this location loads the filter, which
aids stability by keeping the impedances
reasonable. This pays off in a tuneup pro-
cedure free from unwanted anomalies (i.e,
jumps in output level and othersigns of in-
stability). Although the use of a MMIC is
overkill in this application, they’re small-
this is a nice way of saying the damed thing
fit! In practice, I'm able to adjust the drive
to provide output levels ranging from 0.5W
to the full rated power.
* TX power- Thanks to the improved
drive, there’s more output power available.
You should see 2.5-3 watts on any of the
bands, and the output harmonic filter has
been designed for this level. For the 20M
version, at full power the 2nd harmonic is
down 34 dB. Spurious outputs were down
about30 dB.
* The Joy of Big Audio. The various op
amp and LM386 audic finals have been
replaced with the 8-pin version of the
LM380. Although this device draws a bit
mare idling current than its little brothers,
it’s worth it in terms of audio quality, and
on a good signal will easily annoy other
family members! Idling current on the
transceiver as 4 whole is approximately 35
mA, still a battery-friendly value for the
portable erowd. I did tinker with audio-
derived AGC but was never happy with the
result. T’ve left this feature off and pro-
vided a tie-point {W1) at pin 5 of the IF
Amp for those folks determined to experi-
ment with this function.

20-Meter parts values not shown on
the schematic are as follows:
C31,33: omit- not used
Q1l: MPF102
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Q2-0Q5: 2N2222A metal

Q6: 2N3906 '

Q7. 25C799 or 2N35353
U1.4,6,7: NE60ZAN

U2: MC1350P

U5; 78L08

Us: MAR-3

U9: CD4066

D1: MV1662

D2-D8: IN4148L1,

L1: T37-6, 14T (0.39 uH)

L3: T37-6,26T {2.0 uH)

14, L5: T37-6, 17T (0.87 ulh)
L6, L7 T37-6, 15T (0.68 ull
L8: FT37-61, 11T (6.8 ul)
L9: T37-6, 111{0.36 uH)
L10: T37-6, 13t (0.50 ukl)
LI11: T37-2,27 tums (3.3 uH)
T1: 10.7 Mhz IF xfrmr {Mouser 42IF123)
T2: FT37-43, 4 twins bifilar

If you’re interested in the kit version
of this transceiver, it meludes thehigh-qual-
ity board, ail on-board parts and intercon-
nect assemblies for the external controls.
As with the 4040 series, there’s a honest-
to-goedness intruction manoval. The prics
is $72 postpaid. The GM-20 and its 30 and
15-meter brothers are currently available.
Additional bands will be added shortly as
based on popular demand. See you on the
high bands!

To order the Green Mountain Trans-
ceiver send a check or money order for $72
to:  Small Wonder Labs

80 East Robbins Ave.

Newingten. CT 06111
Please specify the band that you wish to
order.

T2, Dave, NN1G

[Note: this article first appeared in "72"
the journal of the New England QRP Club.
It was updated by Dave and is reprinted
with permissien from "72". Thank you to
Dave and "72" for allewing us to reprint
the article. Schematics can be found in the
center foldout section. Doug, KI6DS]
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The St. Louis Tuner

- NorCal is now taking orders for
the St. Louis Tuner which will be
delivered in the Spring of 1996

The NorCal QRP Club along with the St. Louis QRP Club are pleased to announce
“that the St. Lonis Tuner is now available. The tuner is 2 T-match, with dual meters
for continuous display of forward and reflected power. It confains a SWR bridge
that is a combization of the Lewallyn and Stocton circuits. The tuner also has a
10Watt dummy load, balun, and has the following connectors: 50239, BNC, RCA
Plug, 5 Way Jack for both incoming and cutgoing signals. The capacitors are cus-
tom made dual section air variables with a quarter inch shaft. (Not the plastic AM
tuning opes used in the prototype) The front section has 140pF and the back section
has 91 pF. Cost of the complete kit, which contains pcboard, all components, wire,
Case (matches the Sierra and Cascade), Knobs and switches is $75 US Funds only.
Postage is $5 in the US, $10 Canada and $15 DX. California tesidents please add
$5.44 sales tax, California residents send $85.44, all other US residents send 380,
Canadian members send $85 and DX members $90, afl in US Funds oniy!!! Make
checks or money orders out to: Jim Cates, NOT NorCal or QRPp. We are only
Litting 250 of these, so order quickly if you are interested. Send your orders to:
Jim Cates
3241 Eastwood Rd.

Sacramento, CA 95384
IS-Re N

Cascades

We have 50 Cascade kits left. The price is $199 plus 35 shipping in
the US, $10 to Canada, and $15 to DX addresses. This is absolutely the
last of the kits and when they are gone, there will be no more. Send
your orders to Jim Cates, 3241 Eastwood Rd., Sacramento, CA 95841.
California residents please include $14.43 sales tax. To order a Cas-
cade 20/75M SSB transceiver: Ca. Residents send $218.43, US Resi-
dents send $204, Canadian Residents send $209, and DX addresses send
$214. All orders must be in US FUNDS only. Kits will be shipped in
the spring. Make checks and money orders to Jim Cates, NOT NorCal.
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Back Issues of QRPp

Back issues of QRPp are availabie in bound issues only. Volume I contams the 3. issues
from 1993, Volume I contains the 4 issues from 1994, and Volume T has the 4 issues
from 1993, Volume [ is 140 pages and is $10 plus $2 shipping for US addresses, 35 DX,
Volume 1T is 296 pages and is $13 plus $2 shipping for US addresses. $5 DX. Velume III
is 276 pages and is S15 plus $2 shipping for US addresses. $5 DX. If yvou order all 3
volumes the cost is 540 plus 33 shipping for US addresses, $10 DX. To order send your
money to Doug Hendricks. 862 Frank Ave.. Dos Palos, CA 93620, Make all checks and
money orders out to Doug Hendncks and not to NorCal or QRPp.  All prices are for US
funds onlv.

Curtis 8044ABM Keyer Chip
and Far Circuits Board Combo

NorCal has made a bulk purchase of the Curtis 8044ABM Keyer Chip and isoffering
it with the Far Circuits Board and the Info Sheet for $17.00 postpaid. DX orders add $5
shipping. US Funds only! Make Checks or money orders out to Jim Cates, NOT NorCal.
Send vour orders to: Jim Cates, WAGGER. 324] Eastwood Rd.. Sacramento, CA 95821

7.040MHz Crystals

We have located a supply of 7.040MHz crystals in the small HC49 holders. These
are an the QRP cailing frequency for 40 Meter CW. The price is §3 each. or 4 for 310, -
postage paid. Make Checks or money orders out to Doug Hendricks, NOT NorCal. Send
to. Doug Hendnicks. 862 Frank Ave, Dos Palos, CA 93620,

NorCal QRP Club

QRPp 15 published at Dos Palos, California 4 ttmes per vear: March, June, Septem-
ber, and December. Subscription fee is 810 per year for US residents, 315 for Canada. and
$20 per year for DX. To join NorCat QRP Club send your name, call, and address to Jim
Cates. There is no charge for membership to NorCal QRP Club. To receive QRPp. vou
must subscribe and pay the fees. Send your monev {US Funds ONLY) to!

Jim Cates, WAGGER
3241 Eastwood Rd.
Sacramento, CA 95821

Make Checks or money orders out to Jim Cates, do not make them out to NorCal!! The
articles in this journal have not been tested nor is there any warranty as 1o the feasibility of
the items described.  The articles have been published with the consent of the authors, and
no article may be repnnted or reproduced in any form without the expressed written con-
sent of the author. All authors retain all copyrights to their materials, and all articles m
this publication are copyrighted. Publishers of other club newsletters mayv reprnt articles
as long as they are NOT for profit. not a commercial venture of any kind. and credit is
given to the author and to QRPp.
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