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« LETTERS »

From The Publisher

AD 1995 is a threshold year for Hambrew.
As you now have no doubt noticed, we have a
new look which makes the magazine more
affordable to publish and purchase. This af-
fects your subscription in a direct way. The
blanket decrease in price is passed along to
subscribers thus: if you have paid $20 for a
subscription and have received no copies as of
yet, your subscription has been extended times
two (example: previous one year now equals
two years). If you paid $20 for a subscription
and received one magazine, take the remain-
ing issues due under the old price (three) and
double that amount. You now will receive six
issues before your renewal is due. This system
applies to Canadian and Mexican subscribers
also.

It is important to point out that there really

was no alternative for us in this matter, save .

shutting the magazine down. The marketplace
has spoken loudly and clearly. Our renewals
due Fall; 1994, while substantial, were simply
not what we expected for a healthy growth
pattern and the continuation of the established
format. So those of you who did renew, and
there were many, did appreciate what was
presented, and the format thereof. The prob-
lem stands, however, that enough did not
choose to renew, and we think the problem is
price, perhaps as much for Intemnational, Ca-
nadian and Mexican subscribers as for those in
the United States.

So now the magazine is more affordable,
and should pull the extra subscribers needed
for survival. We will see. For our part, we plan
to “keep on keeping on” without pause. For
those who care, the magazine is not in danger.
Not by a long shot.

Adjustments for International Subscribers
were a tad more subtle: the formula was
modified to 1/3 remaining issues due doubled,

as postage is the real issue in the difference in
price between international and domestic cat-
egories. We are doing our best to be fair
without actually just giving the magazine away.

We hope you can understand that this move,
while necessary, is difficult for those who
found the original version of the magazine
“just right”. Consider the following case,
however. [ spoke with a retired gentleman
who had just enough money budgeted from his
fixed income to purchase one magazine sub-
scription per year. Thankfully, that magazine
is Hambrew. But how many others out there
are in the same boat? Well, we will never
know, save making the expenditure for a huge
market study costing thousands of dollars.

But now, for all those who moaned that the
twenty dollars was too much for a subscrip-
tion, there is not much left to moan about. The
cost of this magazine is now such that the value
is tremendous to a ham with any realistic
budget. The trade-off is one involving a lack
of slick paper and an admittable reduction of
photographic resolution. We hope that this is
acceptable to the loyal cadre of Hambrew
subscribers who liked us as we were. The
alternative, remember, is oblivion... which we
firmly reject as an option. Thanks for your
understanding, and enjoy those extra gift is-
suesle oo

NEW HAMBREW
SUBSCRIPTION RATES:

DOMESTIC: $10/YR.

CANADA/MEXICO:
$15/YR. (FIRST CLASS)

INTERNATIONAL:
$21/YR. (FIRST CLASS)




Dear George,

Having seen the letter from Pat Bunn of 624
Kits and the mention of the ONER in a recent
QST, I feel I must set the record straight. The
original ONER transmitter was designed by
George Burt, GM30XX, a well-known UK
QRPer and was first published in SPRAT the
Journal of The G QRP club. It has never been
published by the RSGB, nor was it designed by
me! .

The ONER was so named because it was
designed to fit on a one inch square printed
circuit board. It is suitable for any band from
160-20m with a suitable crystal and lowpass
filter. The ONER transmitter design was fol-
lowed up by several other one inch square
boards from Ian Keyser, G3ROO. These in-
clude: a receiver board, a VFO board and a
Transmit/Receive change-over Board with
Sidetone Oscillator. Yes ! each on a one inch
board. The VFO and Receiver boards were
designed for 75 meters but some builders have
adapted them for other bands.

The original design was copyrighted to the G
QRP club with permission to sell kits granted
to Kanga Products. There is a US agent for
Kanga: Bill Kelsey, N8ET, 3521 Spring Lake
Drive, Findlay, OH 45840. who sells the full
range of ONER board kits

I 'am not sure when 624 Kits appeared in the
ONER saga but the addition of a lowpass filter
negates the one inch board of the name and
makes it a single band design and the added
ferrite bead is a relatively minor importance.
Also GZBPS of Kanga UK is none too pleased
about another company adopting the ONER
name for a kit product ...but that is the way of
free market trading!

Incidently, the original author, GM30XX, is
only too pleased to see his design gaining
popular support in the US.

Keep up the good work with HAMBREW
George Dobbs G3RJV

G QRP CLUB

Hi,

I just got my first issue of Hambrew, ordered
xtals for my 8P6 rig, and I fear that the 20 meter
crystals won't be in by the time of the Fall
Festival. Oh well.

Speaking of crystals, the new cost of just a few
of them is more than the cost of an old Argo-
naut. Further, it seems that any junkbox that
has old crystals is devoid of any in the ham
bands. Is there any group purchase or volume
discount that your readers can get in on?

The Digi-key catalog lists some computer crys-
tals, for under two dollars, but it would be a
real exercise to get them even near the ham
bands. Would these crystals be adequate for a
receiver or down-converter? Several of them
would work to convert ham frequencies to 18
mHz, but would this be worth the trouble? The
rocks are: 10mHz, 6.757 mHz covers part of
12 meters, 3mHz, 0 mHz for 17 meters, 4, 8,
11, (14.5 mHz for 80 meters would have to be
from some high cost supplier,) and 16.257
mHz will cover part of the 160 meter band.
After that I would have to find the old articles
about crystal filters and crunch through them
foran IF filter. I guess I'll be busy this winter!!
I'm interested in the Neophyte, I wish there
was mention in the story of how to get a
collection of drawings or re-prints.

You are doing good work, don't get discour-
aged, I think there are lots of experimenters
amongst us who need a common forum. Oth-
ers who might like scratch-building if they
could find a place to start, help when things get
tricky, hints and kinks from people who have
been there before, etc..

Roy Parker, AA@B

Columbia, MO

Thanks, Roy. We have received a few requests
Jor reprints of various articles, and, unforsu-
nately, we do not have the staff or time to
process individual requests for them. I guess
an option for readers is to maintain a collec-
tion of back issues (the first Neophyte Roundup
article appeared in the Winter, '94 Issue).
Also, for your information and the info of our
readers, an index of Hambrew articles and
issues is presented in this issue, and will be
repeated for each year of publication in the
Fall issue of that year. We hope this will help
locate articles as we increase our volume of
published matter!
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KIT REVIEW

The W6EMT
NW 20 QRP Transceiver

Josh Logan, WX7K

The working end of the W6EMT NW20 Transceiver.
The case is a Ten-Tec TP series with wood-pattern contact sheet applied
(see text).

I received my kit from Dan’s Small Parts in
Montana. The kit is a single board and I de-
cided to use a Ten Tec enclosure 6 1/2" wide,
51/2" deep and 2 3/4" high. Both Dan (the
supplier) and Roy (designer and trouble-
shooter) were very helpful. A few parts were
missing, but Dan quickly mailed the missing
parts and sent along a different final PA tran-
sistor, which he said would handle power (5
waltts out) much easier. Roy supplies very
careful instructions, step by step. You actually
check off each step. There are a few toroids to
wind, and the directions are very good, and
there are some errors on the silkscreen which
Roy is correcting,

The front of the rig has the following con-

trols: Volume, Tuning, RIT and Power. The
power pot varies output from milliwatts to
well over 5 watts out! After final assembly I
was unable to get the rig up and running, I sent
the entire rig to Roy up in Washington along
with $25 and return postage. He fired it back
within a week! I was amazed. I made a bunch
of common errors and a few errors due to
omissions in instructions and/or errors in
silkscreening on the circuit board.

Initial testing confirms that the receiver is
very hot with lots of audio. I could easily drive
an outboard speaker to a loud level. There
is at present no filter. The rig sounds about 2.0
KHz wide as compared to my other receivers.
It hears very well.



The rig tunes 14.000 to 14.200 but can be
modified to tune a smaller range, say 14.000 to
14.070, by removing plates from the variable
capacitor. It tuners lower sideband so SSB
signals are not readable. My dial goes from
14.000 to 14.060 in the first 360 degrees of
rotation. My calibration markings are every 5
KHz.

On the air tests with local and distant friends
verify that the rig sounds good - no chirps or
clicks!

Since then | have made many North American
contacts on 20 meters using this rig.

What needs improvement: my sidetone has
alot of clicks - Roy says to replace the B+ lead
that runs under the board with some coax. And
a sharp filter on receive would be helpful - but
I still managed quite well during the CQWW
contest! I heard DX from all over the world!
In summary, the kit sans enclosure is $69 and
a very good buy! The customer support from
Dan (supplier) and Roy (designer) is second to

Inside the project case: the board is well laid out, and improvements are being
made to make parts identification for placement easier for the builder.

I easily adjusted the output to S watts. I live in
a condo and presently am restricted to an
indoor long wire only 24 feet long, end fed
Zepp-style through a tuner. The wire is at-
tached to the ceiling and bends in an “L” shape.
This is certainly nothing fancy! During the
CQWW contest I worked the super station in
the Canary Islands EASEA - it took 25 minutes
in a hiuge pile up and I was going 40 wpm. By
the way, the rig is QSK ! Very useful for DX
pileups! I also worked a Brazilian station and
a Peruvian station. I could not raise any
Europeans at QRP level. I know I would have
done so easily if I had an outdoor wire loop!

none! They are very helpful and very quick to
respond! If you have a small gel cell (4.0 AH)
and an antenna, you can easily go hiking and
set up a remote portable operation - in my case,
I have the Rocky Mountains at my back door.

The W6EMT NW20 Transceiver is available
Jrom
Dan’s Small Parts and Kits
1935 SO 3rd West #1
Missoula, MT 59801
(406) 543-2872 (phone, FAX)



The 800 Milliwatt

Showcase
Dave Anthony, WSNOE

145 Milentz Street

Columbus, TX 78934

The W5SNOE 800mW transmitter for 80m

poses outside its showcase (photo: Fred Bonavita, WSQJM).

THE CHALLENGE

You've just worked the rarest of DX,
Nankipoo Land, and the homebrew rig has
done you proud. Certainly would be nice to
show the gang the innards, but rows of sheet
metal screws make that awkward. No piano-
hinged lids as in the old tube days! What to do?
Well, here is one suggestion: The 800 Milli-
watt Showcase.

THE CIRCUIT

The schematic is shown in Fig. 1. Qlisa
variable crystal oscillator (VXO) in the 80
meter band. It drives the power amplifier, Q2.
Q3 functions as a switch to key the Ve line of
the oscillator. The circuits used are popular
ones, genesis DeMaw, and I take no credit

whatsoever for them. C1 and L1 allow the
transmit frequency to be varied over a total
range of approximately 3 kHz 1 used a 140 pF
variable capacitor, but 100pF will give al most
the same swing. T1 is a stepdown transformer
with its primary tuned to the oscillator fre-
quency by C3 and C4 in parallel. If you use a
trimmer that has a different range, you may
need to change the value of C3.

The power amplifier yields a solid 800 mil-
liwatts output. The collector load is followed
by a 5 element Chebyshev low-pass filter.
Although it hasn’t been tried on the air, it
appears that eliminating the small emitter bias
of Q2 would boost output to a full watt without
compromising stability. Try grounding the
emitter (right at the transistor) and see how you
make out Q3 is in a familiar PNP switching
circuit with some RC shaping of the keying.
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H TABLE 1: W5NOE SHOWCASE PARTS LIST ]_

Part Description Sources Notes

C1 140pF air variable 1,2 Hammarlund HF 140 used

C2 150pF ceramic disc 1,56

oc] 120pF poly or silver mica 1,256

C4 8-50pF ceramic timmer 1,2,5 See Text

C5 270pF poly or silver mica 1,2,5

C6,7,8

9,11,12  0.14F monolithic 1,2,56

C10 1.04F tantalum or electrolytic 1,23,56 Axial lead

C13,15 680 pF silver mica 1.2,5

C14 1500pF silver mica 12,5

C16 33uF, 25V electrolytic 1,23,5,6 Can be 22 or 47uF. Radial lead

X1 3560 kHz crystal 1,2 Standard QRP freq. See text.
Crystal socket 12 For HC 6/U holder

L1 100xH miniature choke 1,2,5,6

L2 FT 37-43 core 1,24

L3 224H miniature choke 1,256

14,5 T 50-2 (red) core 1,24

S1 SPDT min. momentary toggle 1,5

RY1 Min. SPDT 12V relay 35 RS #275-241

D1 1IN974B zener diode 1,256  Can be 1IN4753 or IN5258

D2 LED 1,23,56

Q1 2N2222A 1,23,5  Several other NPN types ok

Q2 2N4427 1,2,5 2N3866, NTE311, NTE346 ok

Q3 2N3906 1,2,5 Almost any PNP will work well

T1 T 68-2 (red) core 1,24

R1 5.6k 1,56 All resistors are 1/4 watt carbon|

R2 12k

R3 560

R4 22

R5 1.5k NOTE: For listing of source numbers, see Table 1A, pg. 13

R6 4.7k

R7 47

R8 22

R9 1k

Board  Double sided copper 1,3,6

PC board

Tapes  0.125" & 0.080" most useful 1,5

Case 21/4"X21/4" X 5" long Made by AMAC Plastic Prods. Corp.

Sausalito, CA

11



A low cost relay tums on
only the oscillator when
the SPOT switch is de-
pressed. I prefer this to the
erratic operation I've expe-
rienced with spring-loaded
SPDT momentary contact
toggle switches. Parts for
this project are, happily,
quite easy to locate. The
parts list and sources are
shown in Tables 1 and 1A.

CONSTRUCTION

A 2" x 4 1/2" double-
sided printed circuit board
isused Fig. 2 is the etched-
lead bottom side of the
board, and Fig. 3 is the
topside layout of parts.
With the advent of tiny
monolithic bypass capaci-
tors, I find myself putting
them on the underside of
boards and eliminating
some etched leads and
drilled holes.

Fig. 2 locates cable con-
nections that tie the trans-
mitter to my station keyer/
VOX/power supply. Your situation will deter-
mine if you need to modify.

The plastic case is described in the parts list.
The one I chose has proved to be remarkably
solid, easily drilled, and having a snug fitting
cover (our “panel”). C1, VXO TUNE, is
mounted in the center of this panel. In tum, the
PC board attaches with one screw to the tapped
hole of CI's bracket. C1 is a vintage
Hammarlund HF140 which is available from
one of the listed sources. Of course, there are
many other possibilities, so don’t hesitate to
try something different.

You'll note that the etched-lead side of the
board (Fig. 2) has no graceful and curving
leads. Sorry! I am a firm believer in black tape
for one-of-a-kind boards. Have a clean copper
surface and firmly attached tapes, especially at

12

Dave Anthony, WSNOE, with his mighty 800 mW
Showcase Transmitter (Photo: Fred Bonavita, W5QJM)

the overlaps. The result is a board that is quite
non-critical of etch time. I prefer to use squared
tape ends at hole locations and pass up the use
of donut pads and the attendant overlaps.

Hole locations on my board accommodated
the various parts I had available. Some of these
parts may no longer be available, and substitu-
tions will have to be made. The results will be
entirely satisfactory, but the pin/terminal spac-
ings will have to be altered to match the new
part. Trimmer capacitor, C4, is a good ex-
ample. Another is the crystal socket, board
holes for which are dimensioned for the HC &/
U holder.

ALIGNMENT and OPERATION

There islittle to be done to check out the rig.



Connect a 12 volt DC supply and terminate the
output pi filter with a 50 ohm resistive dummy
load. A high-impedance voltmeter with RF
probe across that load will measure the RF
output voltage. Key the rig and peak this
output voltage by adjusting C4 to resonance.

CONCLUSION

Even with a random wire antenna and a

tuner this little transmitter will surprise you
with many fine QSOs and flattering reports.

Work Nankipoo Land with the 800 Milli-
watt Showcase? On 80 meters? Well, maybe
not right away. But you'll be able to show the
gang what your enthusiastic homebrewing
looks like! e o o

A parts-placement diagram and etching pat-
tern are on page 14.

1. Ocean State Electronics
PO Box 1458
6 Industrial Drive
Westerly, RI 02891

2. Dan's Small Parts and Kits
1935 So. 3rd. West #1
Missoula, MT 59801

3. Radio Shack
(Local stores- a charge for catalog)

4. Amidon Associates
PO Box 956
Torrance, CA 90508

5. Mouser Electronics

6. Digi-Key Corporation
701 Brooks Avenue South
PO Box 677
Thief River Falls, MN 56701-0677

TABLE 1A

PARTS SOURCES

(Four sales and distribution centers)

All except Radio Shack will send free catalog on request

1-401-596-3080
FAX: 1-401-596-3590
1-800-866-6626 (order line)

1-406-543-2872

1.310-763-5770
FAX: 1-310-763-2250

1-800-346-6873 (order line)
1-800-992-9943 (for catalog)

1-800-344-4539 (order line)
FAX: 1-218-681-3380

13



"Showcase": Layout of Parts,

Bottom of Board (not to scale)
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e New Products ¢

New
Receive

As you may already know,
Ten-Tec has a new line of kits.
These are so new that as of No-
vember, 1994, all kits in the line
were not yet available. By the
time this issue goes to press that
may change.

The 6 meter receiving con-
verter (T-Kit 1061) is a reason-
ably-priced kit which can allow a
builder to monitor the 6 meter
band by down conversion to the
10 meter band. It uses any 10
meter receiver (Or transceiver) as
a “tunable IF” to permit recep-
tion of 50-54 MHz signals in any
mode available on the receiver
itself (e.g., SSB, CW, AM and
FM modes). The converter is for
receive mode only. Transmitting
through it will fry it!

The principle of the circuit is
fundamentally simple: a crystal
oscillator built around the
Signetics NE612AN mixer-oscil-
lator IC, optimized to pass 50-54
MHz signals while attenuating
significant unwanted signals such
as 28 MHz and 6 MHz (the latter
being the difference between 28
and 22 MHz). The oscillator runs
at 22 MHz, so the difference be-
tween 50 and 22 MHz yields the
28 MHz RF output. Thus, if a 10
meter receiver’s top end is 29.999,
conversion is available to 51.999
MHz

The kit incorporates top-qual-
ity components, with one excep-
tion. The two slug coils in the

Ten-Tec 6 Meter
Downconverter Kit

The circuit
board is
roughly 1

3/4" square

oscillator
could be
easily
damaged
by tuning
with a
metal-
bladed
screw-
driver.
Use only a
wooden or plastic tool for this purpose, and be sure to solder
the coils firmly to the board for support. The circuit board is
glass-epoxied, etched, cleaned and component-identified.
The project can easily be completed in one evening, and is not
complex. The kit price ($17, plus S. & H.) does not include
an enclosure, hardware or LED as in our version. Upon
completion, our kit worked right away, receiving the W@IJR
6 meter CW beacon. This is an inexpensive route to access the
6 meter band for builders who do not wish to fork over the big
bucks for commercially-built equipment. Other crystals may
be used to expand the coverage (e.g., 24.000 MHz micropro-
cessor crystal for conversion to 52+ MHz). Not a bad deal!
Ten-TecT-Kit, 1185 Dolly Parton Pkwy., Sevierville, TN
37862, (615) 453-7172, FAX (615) 428-4483
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Easy,

Quiet Power

Supplies for QRP
Equipment

Fred Bonavita, W5QJM

P.O. Box 2764

San Antonio, Texas 78299

lug-in wall transform-
ers are an inexpensive,
compact source of

power for QRP equip-
ment, but they also can be only
marginally suitable, as is, for use
with some rigs.

Common-mode hum, inad-

equate filtering, lack of bypass-
ing and lousy voltage regulation
have made most of us wary of
these transformers, whose design-
ers and manufacturers gave little
or no thought to Amateur Radio
use of their products.
" These transformers deserve a
closer look, however, especially
by those hunting bargains and
willing to spend a few nickels and
do some work to produce a fairly
versatile device with numerous
applications that won't cost an
arm, a leg or another part of the
anatomy.

Wall transformers appear regu-
larly on the surplus market, and a
list of some sources is provided
below. Prices vary from as little
as $2.50 (for 3v dc at 300 mA) to
$9.50 (12v dc at 1.5 A), for ex-
ample. Sharp-eyed bargain hunt-
ers can find them at flea markets
often for less, but examine the
power ratings on the transformer

This 12-volt, 1 amp supply is based on a 34 wall trans-
Jormer with an output of 14v dc at 1.1A. Grouped around
the transformer are a filter capacitor (2200 pF, 50v), a
12v, 1-amp regulator with its heat sink, the toroidal
inductor and the 1 .5A output fuse. The primary fuse and
bypass capacitors are beneath the perfboard (Photo above,
page 17: Fred Bonavita, W5QJM).

before you buy! It doesn’t do much good to pay as little as
$1 for a unit only to discover, once back home, that it
supplies only 9v dc when at least a 12-volt unit is needed.
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The best discussion of
plug-in wall transformers for
amateur use is by Doug
DeMaw, WIFB! and it’s rec-
ommended reading, as are
two of his QRP-related
books.

Curing the problems
Doug lists is relatively easy
and inexpensive. Fig. 1
shows a schematic for a typi-
cal wall transformer — a
bare-bones device indeed.

Adding proper filtering
and/or regulation is a snap.
DeMaw’s article shows
some possible circuits, and
more can be found in the
power supply section of the
ARRL Handbook and
“Solid State Design for the
Radio Amateur,” by DeMaw
and Wes Hayward, W7ZOI.
A very good design for a
variable output voltege sys-
tem appears in the Power
Supply Handbook? at page

144, and it is accompanied
by a good discussion of the reasons certain
components were used.

Some wall transformers’ ratings (mostly
those with an ac output) are stated only as a
“VA” value, a mezsure usually skipped in
discussions of power supplies but which is
easily translated. For instance, I paid about $6
for a wall unit with dual outputs: 18v ac at 18
VA and85vacat1.28 VA. Usingthe P=Ex
I formula, the first output translates to 18v ac
at1A, and the second is 8 5v ac at .14A. Those
voltages, when rectified and regulated sepa-
rately, produced outputs of 12v dc at up to 1A
and 5-8v dc at slightly more than 100 mA
without straining regulation.

Wall transformers with a dc output usually
need only some added regulation, filtering and
bypassing to make them better for QRP use.
Those with ac outputs need rectifiers, filtering,
regulation and bypassing and offer the chance
to include most of the hum-reduction sugges-
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tions DeMaw and others make.

The power supply in the photographs is
typical of what can be done. This bargain
(about $4) wall transformer has an output of
14v dc at L1A, and all it needed was better
filtering, a regulator and bypass caps. It was
made to plug directly into the ac outlet, and the
dc output was two screw terminals on the
bottom. It is held in place on a piece of perf
board by a 12" plastic tie, and one-inch stand-
offs elevate the perf board for easy access to
the under side for bypass caps and a fuse in the
primary, none of which makes for good pho-
tos.

The filtering and bypassing came from two
of DeMaw’s books: the “QRP Notebook™ and
“WIFB’s QRP Notebook,” both from ARRL.
A bifilar-wound toroidal choke in the output
voltage leads helps suppress common-mode
hum and keeps stray rf out of the power supply.
The toroid is an FT-114-43 wound with 20



2-Wire
Plug

N

117 VAC

@® Q +
e

No Ground Lug
and no fuse
provided

D1
g i
Pri. ”% Sec.
»

D2

9V
1000 pF
10V

O -

Figure 1: The schematic diagram of the dc wall unit. Filtering is minimal, and there
is no regulator. The 117 V ac line is not bypassed and no fuse has been included.

bifilar turns of No. 20 enameled wire,

Bypass caps are 0.01 uF lkv disc ceramics at
the point the ac line connects to the trans-
former primary. The 12v dc output terminals
on the “outboard” side of the choke are by-
passed with 0.01 uF 50v caps. The positive
and negative leads of the output are kept above
chassis ground, and the primary and secondary
are fused.

This package is perhaps bulkier than it
should be, given the low power involved, but
the cabinet (4 x 5 x 6 inches) was found at a
swapfest for $2. The extra room made work
easier, and air can circulate around the heat
sink better. There is room on the face for a
meter, should I want to measure voltage, cur-
rent or both. [ have less than $10 invested in
this take-along unit.

Watch surplus catalogues for these
transfomers and pounce on the bargain units
quickly. Buy a couple, if you can. The truly
good units — those with power ratings of
interest to QRPers — usually sell out quickly.

Footnotes:

{1] “Plug-in Wall Transformers — A Su-
per Bargain!” by Doug DeMaw, QST, June
1985, p. 36.

[2] The Power Supply Handbook, by the
Editors of 73 Magazine, TAB Books, Blue
Ridge Summit, Pa., 1979.

Sources of Wall Transformers:

All Electronics, PO Box 567, Van Nuys,
Calif. 91408 0567. Free catalogue.

Hosfelt Electronics Inc., 2700 Sunset Bou-
levard, Steubenville, Ohio 43952-1158. Cata-
logue $2.

Ocean State Electronics, PO Box 1458,
Westerly, Rhode Island 028gl. Free cata-
logue. )

Marlin P. Jones & Associates Inc., PO Box
12685, Lake Park, Florida 33403-0685. Free
catalogue.

Please Note:
Hambrew no longer has a toll-free land line for subscriptions. Renewals by phone may
be made by calling (303) 989-5642. VISA/MC still accepted.
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TUNERS!

An ATU for a
S0-Foot Longwire

Bill Shanney, KJ6GR

Hambrew-built KI6GR Antenna tuner used with a 65 Joot long wire. Jumpers can
accomodate a half wave wire length (see figures la, 1b, page21).

Antenna tuners are one of my favorite sub-
Jects. I've been playing with a 50 ft long wire
for portable QRP operating. The length selec-
tion was very scientific, it is a standard roll of
wire from Radio Shack. My little MFJ tuner
has no problem on any band, it is the standard
‘T’ network. My Z-match tuner also works
fine. Both of these are bigger than you would
like for portable work. A simple L-network
consisting of a series inductor and a shunt
capacitor works in many situations and can be
made small. Figure la shows this design which
will tune wires that are a quarter wave and
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longer unless they are close to a half wave
which have very high impedances, For wires
near a half wave long a tapped parallel tuned
circuit will work fine. Figure Ib shows this
circuit.

Using simple clip leads these two cir-
cuits can be switched easily. A QRP portable
tuner could be made in a small plastic food
container using copper foil for critical grounds.
When in use the cover could be removed to
facilitate changing the inductor tap or for
reconfiguring the tuner,



Announcing
The MXM Simple Transceiver

*Double-Conversion Superhet :
*Electronic instantaneous QSK s e s 5
*Transmit Monitoring
*Superb Sensitivity :
*Two to Three Watt Output
*Single-band Design
«Dual IF Fikers

«Variable Bandwidth
*Variable Pitch
©100-1500-Hz Selectivity ;
*Case & Tuning Capacitor Included
*20-, 30-, 40-, or 80-meters

MXM Industries announces their new conceptin QRP high-frequency equipment for the home builder, the
Simple Transceiver! This revolutionary new design permits the experienced homebrew constructor to have
the finest QRP station in existence today. Based on the MXM line of Simple receivers and transmitters, the
selectivity and sensitivity of this design are unmatched by any other equipment at any price! The complete
station is on a board that s only 3-1/2 inches by 4-1/2 inches in size—just right for that portable or backpack
rig you've always ted! The tuning capacitor, bandwidth capacitor and cabinet are included in the kit.
The cabinet is 0.040-inch aluminum, 6-1/2 inches wide by 5-1/2 inches deep by 2-1/2 inches tall.

All you need is a volume control, coax connector, and jacks for power, keying, and audio output, and you're
.on the air!

The Simple Transceiver is covered by the MXM warranty — If you can’t make it work, send it back and WE

WILL!
troDUCTORY PRICE. $7 29,95 $5 shipping & Handling
©1994 MXM Industries

MX INDUSTRIES ———
Rt1, Box 156C  Smithville, TX 78957 * 512-237-3906

Foreign Rates: $21/year; Canada, Mexico $15/year
---------------------—-
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Long wire Figure 1a

Coax to TX

RF ground or
counterpoise

C - 200pF air variable
L - 20uH air coil, clip lead used
for tap adjustment Clip lead at

point "X"

KJ6GR Antenna Tuner for a 50 foot long wire antenna

\NZ Figure 1b
Coax to TX
¢ A
~ N2 C
1 - ’
= RF ground

Same C, L values | Clip lead at
point "X"

Half wave long wire option. Clip lead if needed.
More photos, page 23
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QUALITY KITSFROM $ 24

5 Watt QRP Transceiver Kit
Superhet Single Signal Receive  Crystal LadderFilter

Smooth AGC Built in AudioFilter
Semi Break-In Keying Sidetone Oscillator
12 Volt DC Operation Full 5 WattOutput

e Available on 185, 17, 20, 30, 40, 80 or 160 Meters
Complete kit with Pre-Punched, Painted and Silkscreen-
ed Ten Tec enclosure, 40 page Instruction Manual and
all parts including wire and hardware $153.00

Also available as a Semi-kit, with all PC Board parts and
controls. You supply your own custom enclosure.
$115.00
add $5.50S & H

Curtis 8044ABM Keyer Kit Toroid Cores Specials
Based on the new Curtis 8044ABM Chip, this | T37-2 .30 T50-2 .40
keyer is a great addition toany rig. The PC|T37-6 .38 T50-6 .45 g‘f:osz(;\NP 1(:: g’;
board is 2" x 2" and will fit nicely intomost 768 > 50  T68-6 .55 . ostp

QRP rigs. Power can be supplied by a stan- : :

dard 9 volt battery or from your rig’s power Te8-7 .60 10 FT37-43 cores
supply. The kit includes all parts, PC board | F137-43 -30 $2.25
and the 8044ABM chip with data sheet. FT37-77 .45

8044ABM Keyer Kit $31.00§ FT50-43 .40 10 TSO-2 cores
8044ABM Chip and Data Sheet $17.50 | Small Type 43 Bead .10 $2.25

Large Type 43 Bead .15

W7EL QRP Wattmeter Large Type73Bead .18 10 T37-2 cores
This kit is based on the excellent de- | A1l of our cores are made by $2.25
sign described in February 1990 QST. | Micrometals and Fairite, the
It uses a unique microstrip line on the | same suppliers that Amidon
PC board and is accurate to 450 Mhz. uses. Experimenter's  Kit
It measures both power and SWR in 3 This kit includes a FAR Circuits
ranges: 10, 1 and .1 watt. Our kit . Prototype PC Board from the QRP
includes th PC board and parts, all IC's Notebook and the following parts:

switches and controls and the battery
connector. We also have available an | NE602AN 1.65| 5 T50-2 cores
LMB minibox and a nice meter as{ LM386N 1.00| 5 FI37-43 cores
options. The kit uses a 9 Volt battery | LF353N  1.00 } $2§:Z) -
for power. IM358N 75| 6 424 Magnet Wire
Wattmeter Kit $36.00] LM324N 1.00§ & 426 Magnet Wire
With Minibox $45.00| NESSSN 75| 2 MPF102 FET
With Minibox and meter 2 2N2222A Metal

$53.00] MC3362P 3.50! 5 2N39%04 )
IM6321N 5.00f 1 2N3866 and heat sink

10 .1 uF Monolythic Capacitors
Mini Circuits Labs Mixers 10 .014F Ceramic Capacitors
SBL-1 $6.00 5  10uF Hectrolytic Capacitors
SBL-3 $6.50
TUF-1 $6.50 Experimenter's Kit $13.00

®* 624 Kits

I I 171 Springlake Drive
Spartanburg, S.C. 29302
803-573-6677
Send 2 First Class Stamps for Catalog e VISA and MasterCard Welcome
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The Hambrew-built KJ6GR tuner uses two coils in series. The longer coil measures
to 17 pH, and the shorter, 2 uH. This configuration tuned an
approximately 65 foot end-fed long wire to a 1.2 : 1 SWR on 80 meters.
It tured 30 and 20 meters t0 1.0 : 1 and 1.1 : 1 respectively.
The counterpoise used was only 30 feet in length. This unit was not built for QRO operation.

An 85 foot long wire is a good compromise for
40, 30 and 20 meters. On 40 meters a low pass
"T" matching network will work great:
Component values are maximum.

Long wire
L1 =20 uH

L2=10uH

50 O

On 20 meters the same network will work:
L1=3 yH =12, C=200 pF max. (50 pF min.)

On 30 meters, short out L.1.
L2 =12 pH max., C = 50-100 pF

So a single tuner can easily match an 85' long
wire on all three bands:

Long wire
L1 =0-20uH L2 =2-12 uH

> b |500

C = 50-250 pF

Just a few feet too long will make 30m very
difficult to match, so if 30m is a problem,
shorten the wire a few feet.

I really don't like the performance of a long
wire fed against ground, so I am now playing
with an offset-fed horizontal wire. I'll let you
know how it looks when I'm through.

(The Hambrew-built version is on page 34)



TUNERS!

W6EMT
QRP Antenna Tuner

Roy Gregson, W6EMT

13848 S.E. 10th.
Bellevue, WA 98005

Roy reports that the above tuner 50’
works very well with the antennas .

shown in Figures 1 and 2. For 50
lower-frequency bands (40 and
below), additional tums on T1 or a
longer wire may be required. The 50’
meter on the prototype is a 200pA
edge-readingtype from Dan's Small
Parts and Kits. Uninsulated buss
wire is used on the tapped side of
T1 to make it easier to tap without
needing to strip shellac from the
wire. Care should be taken to assure 4500
that the buss wire does not touch cRiner
and short on itself in the winding of Figure 1

Tl
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30
Tuner Wire
50
Ground
Radial
Figure 2
Roy was able to tune to both types

of antennas on bands from 40
meters up without a hitch. In
addition, a 15 foot wire was tried
inside the shack without any
difficulties. The tuner worked fine
on 40, 30, 20, 15 and 10 with a 65
foot longwire end-fed.

Ant. out

.I

WEEMT
ANTENNA TUNER
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W6EMT

ANTENNA TUNER
A\
T1 12
—@—— 1 Turn (pass-thru
T8z ) T37-2 ¢ )
N DOO0 | 30T
i
4T 300pF D1
Hook-up = 16T L 1N4148
LU #18 Buss .
wire so tap S1: Rotary Sw
connection can 0 to select tap
be made 10k Find point of

maximum RF current
out & lowest SWR
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"Shack In A Box",
Continued...

The box has grooves
dadoed into the side panels
0 accomodate passing
eads from front to back.
helf height was
etermined for specific
LMB project enclosures.
The wood is D-Grade pine,
sometimes called "drawer
stock".

No power supply was
included in this version.
(more photos, next page)

he "Shack In A Box" photographs of
T the homebrewed stations of Emie

Helton, WBMVN (Hambrew, Spring,
1994) and Tom Creede, WB3JJK/QRP
(Hambrew, Autumn, 1993) preyed upon our
thoughts as being nifty, portable, self-contained
stations which would facilitate easy setup and
tear-down for field day or travel use.

In building our version, we had to make use
of a table saw which was less than perfectly
aligned, which, coupled with our "wood-
butcher's" sensibility of woodworking, placed
the finished product well apart from any
category of fine furniture. In spite of this, the
resulting box worked well as the container for
a modest 40 Meter station which included an
antenna tuner (top), a transceiver and SWR
bridge (middle shelf), and a bandpass filter

and noise antenna (bottom). The antenna
tuner is a modified version of one from the
WI1FBQORP Notebook by Doug DeMaw
(ARRL Pub.), the transceiver is an interesting
item called the "Pixie 2", which is a modified
version of the original design of RV3GM
published in SPRAT, the G-QRP publication,
modified by David Joseph, WA6BOY, as set
forth in the December, 1993 issue of QRPp,
the publication of the dynamic Northern
California QRP Club.

The SWR bridge is also from The QRP
Notebook, and was selected for its simplicity
of design. The power meter in the antenna
tuner is the same circuit in the 20/20 Hindsight
article in this issue of Hambrew. Rubber foot
pads were installed on the bottom of the box,
which measures 8"(H) x 8"(W) x 8.5"(D).



The Shack In A Box
includes a junction box <
Jor the supply voltage.
Any jack may be used to
supply the junction box
and any jack may be used

to distrubute the power

to individual devices,
meter lights, etc. The
back door is hinged at
the top to provide access

to the antenna leads and

Jjumpers.
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The antenna tuner is

contained in a drawer(the
JSinal version is lined with
copper foil). This suggests
the possibility of a Shack In
A Box with all modular
elements constructed as
interchangeable drawers
(e.g., a 20M transceiver
built in a drawer, etc.).
Band changes could thus
be made by insertion of a
new drawer.

The little shack was
launched on July 22, 1994
with its first QSO with
KAQFVB, Ed, in Velva,
North Dakota, garnering a
whopping 239 RST report.
Pixie power: 250Mw.



Z Hindsight

Looking Back Into Past Issues  Updates & Elaborations

Comments on
"Counterpoise and the Antenna"
Bill Shanney, KJ6GR

When I first read Wes Famsworth's article
in the Autumn 1993 issue of Hambrew I made
a few notes to myself but didn’t have time to
get back to it until recently. The figure at the
bottom left of page 32 is very misleading.
Let’s start at the top. Les Moxon, G6XN wrote
an excellent article' recently in which he shows
that the base impedance is 18 ohms, not 36
ohms for an elevated ground plane antenna. I
have verified this using NEC for wires?. I also
ran comparison plots of 20 meter ground plane
antennas with horizontal and sloping radials.

ground in the same way as verticals are. The
low angle radiation continues to improve and
is not limited to 15° as stated on page 34.
Figures 3 and 4 clearly show a decrease in
radiation angle from 10° to 8° when a 20 meter
dipole is raised from 100 to 130 feet.

While it is true that the effective ground is
below the actual ground, measuring it as de-
scribed with a 10 GHz source is not appropri-
ate. That will only tell you the ground location
at 10 GHz, it will be deeper for lower frequen-
cies. The depth of penetration of an electric

The results are
shown in Fig-
ures 1 and 2. It
is clear that
there is no no-
ticeable change
in radiation
angle. The low
angle radiation
is determined

20 meter ground
plane up 20 ft.

%0 ductor

Real ground field in a con-
(i.e.:
e 60° Earth) is in-

2 versely propor-
tional to the
square root of
frequency.* The
effective dielec-
tric constant (g,)
and the conduc-

only by the " TR

P -mcl! o] tivity (o) of real

characteristics ground vary
of the ground. I with frequency,
used e =13 and Elevation compounding
o= 4 x 103 0dB = .81 dBi 14.000 MHz | the problem.

Seimens for I would also
these calcula- Figure 1. Elevated 20 meter ground plane antenna. like to comment
tions. This Radiation Resistance is 18 ohms and peak radiation on the KEONH
characteristic is at 16° elevation. (4 radials) decoupling

of vertical an-
tennas over ground is explained in The ARRL
Antenna Book.?

Horizontal Antennas are not affected by

loops. The coax
cable decoupling loops are a very effective
way of preventing unwanted RF from flowing
on the outer shield of coax cable. Current on
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the outer shield radiates like
the rest of the antenna and
can cause severe pattermn dis-
tortions. The resulting
imbalanced feed to the an-
tenna halves may further hurt
the performance. I always use
a decoupling loop or a cur-
rent balun at the feedpoint of
my antennas to ensure proper
operation.

References

1. L. Moxon, “Ground
Planes, Radial Sys-
tems, and Asymmetric Di-
poles”, the ARRL Antenna
Compendium, Volume 3,
1992, pp.19-27.

2.NEC 1.0 by Brian Beezey,
K6STI, 5071/2  Taylor St
Vista, CA 92084

3. The ARRL Antenna Book,
17th Edition (Newington,
CT: ARRL,19%4

4. Ramo, S, etal, Fields and
Waves in Communication
Electronics (New York John
Wiley and Sons, 1965) pp.
249-254.

Figure 2 (top): Elevated 20
meter ground plane antenna
with 4 radials sloping down
at 45°. Radiation Resistance
is 48 ohms and maximum
radiation is still at 16° el-
evation.

Figure 3 (middle): 20 meter
dipole up 100 feet. Maximum
radiation is at 10° elevation,

Figure 4 (bottom): 20 meter
dipole up 120 feet. Maximum
radiation is at 8° elevation.

20 meter ground
plane up 20",
sloping radials
1200 o

150° . &

i

real ground

o S

30 -20

Elevation
0dB =1.21 dBi 14.000 MHz
1/2 wave dipole up real ground
100 ft.
a0°

150"

~40-30 -20
0dB = 7.57 dBi Elevation 14.000 MHz
1/2 wave dipole up real ground
130 ft.
120 . 60"
g . 30°
-40-30 <20  -10 o8
Elevation
0dB =7.62 dBi 14.000 MHz
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Noise Antenna Update
(Autumn, '94)

Noise Ant.  Signal Ant.

Figure 1

Rewvr. Front-end

To
I 1st RF Amplifier

Band A (Unknown freq.)
Band B functions identical

The above schematic and the Figure 2 schematic on page 32 are reproduced from a manual for
the models BC-312 and BC-342 radio receivers manufactured for the U.S. Army Signal Corps
by the Farnsworth Television and Radio Corporation (note: a neon lamp symbol has been
deleted from the schematic). This information has been provided through research done by Roy
Gregson, W6EMT'. The copy in the manual which accompanies the schematics follows:

"b. A noise-suppression circuit is included in
the antenna portion of Radio Receivers BC-
312, BC-312-A, BC-342, and in earlier models
of Radio Receivers BC-312-C and BC-342-C.
The noise suppression circuit (above-Ed.) is
provided to reduce motor ignition interference
when the receiver is mounted in a vehicle.
This circuit consists of three coils, L25, L26,
and L27. Coils L25 and L26 are separated by
an electrostatic shield to insure that the coupling
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between them is entirely electromagnetic, while
coils L26 and L27 are separated by an
electromagnetic shield to insure that the
coupling between them is primarily
electrostatic. Both couplings are adjustable.
A NOISE BALANCE control is provided on
the front panel to adjust the coupling between
coils L25 and L.26 and serves to adjust the
amount of noise introduced into the receiver
circuits from a noise antenna located alongside



=

of the vehicle engine (italics ours- Ed.). The
coupling between 1.26 and L27 is controlled
by the NOISE ADJUST control and determines
the phase relationship of the resultant noise
voltage introduced into the receiver. The
coupling between L.25 and .26 is adjusted to

20/20

cont.

produce minimum noise (not always zero).
The coupling between 126 and 1.27 is then
varied to reduce the noise to zero thereby
insuring that the phase of the noise voltage fed
by the separate antennas results in cancellation.
Coil L27 also acts as an r-f choke between the
antenna and ground. Coils L.25, L.26 are no
longer available as replacement parts.
Therefore, when failure of any of the coils
occurs, it is advisable to eliminate the noise-
suppression circuit from the receiver."

Noise Ant.

Signal Ant.

L25

Noise
Coil

Figure 2

......

Rcwr. Front-end
C26

To

L | 1st RF Amplifier

Band D (Unknown)
Bands E & F (Unknown)
Junctions identical

From the above copy, we theorize that the coils were coupled by positioning 125 over 126 (this
has yet to be proven) in an adjustable (see Figure 1) configuration, and that the two were
shielded from one another by ground isolation. In figure I, there is an adjustable relationship
between L27 and 126 as well (note curved arrow symbols). In Figure 2, no adjustability is
indicated. If any reader has access to the above-named receivers, we would welcome
information regarding the configuration of the coils and their values.

See page 33 for additional Noise Antenna information.

Fall, '94

Photos of decoupling loop, pp. 31, 32 by Bill Mason, NOKEP.
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Dan Giles, VE7QM, kindly provided direct information regarding the "Jones Noise-Balancing
Circuit" from the RADIO HANDBOOK of 1938. The schematic is shown in Figure 3. The copy

is as follows:

"A very point, and in some
troublesome Signal cases there will be no
form of . reduction in signal
interference G Rece'\_’er . strength whatsoegver.
which  has Cll) 100  Tuned Circuit | Tpig means that fairly
heretofore been Al weak signals can b e
incurable, received through
except by C2 100 4 terrific power leak
elimination ¥ interference. Hash
directly at the At type interference from
source, is that Noise C3 100 =S electrical appliances
whichiscarried| Antenna can be reduced to a
along the power very low value by
lines. This form Figure 3 means of the same
of interference is circuits,

of such a continuous nature, or buzz, that none
of the noise-limiting circuits has proved of
value in reducing the noise. Noise limiters are
effective only on popping types of noise, such
as automobile ignition.

Power line noise interference can be greatly
reduced by the installation of a noise-balancing
circuit ahead of the receiver... The noise-
balancing circuit adds the noise components
from a separate noise antenna in such a manner
that this noise antenna will buck the noise
picked up by the regular receiving antenna.
The noise antenna can consist of a(n)
...additional wire, 20 to 50 feet in length,
(which) can be run parallel to the a.c. house
supply line. The noise antenna should pick up
as much noise as possible in comparison with
the amount of signal pickup. The regular
receiving antenna should be a good-sized out-
door antenna, so that the signal to noise ratio
will be as high as possible. When the noise
components are balanced out in the circuit
ahead of the receiver, the signals will not be
appreciably attenuated.

Noise-balancing is not a simple process; it
requires a bit of experimentation in order to
obtain good results. When proper adjustments
have been made, it is possible to reduce the
power leak noise from 3 to 5 R points without
reducing the signal strength more than one R
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The coil should be center-tapped and connected
to the receiver ground connection in most
cases. The pickup coil consists of four tumns of
hookup wire 2" in diameter which can be
slipped over the first r.f. tuned coil in most
radio receivers. A two-turn coil is more
appropriate for 10- and 20-meter operation,
though the four turn coil is suitable if care is
taken in adjusting the condensers to avoid 10-
meter resonance (unless very loose inductive
coupling is used).

Adjustment of C1 will generally allow a noise
balance to be obtained when varying C2 and
C3 in nearly any location. One antenna, then
the other, can be removed to check for noise in
the receiver. When properly balanced, the
usual power line buzz can be balanced down to
nearly zero without attenuating the desired
signal more than 50%. This may result in the
reception of an intelligible distant signal
through extremely bad power line noise.
Sometimes an incorrect adjustment will result
in balancing out the signal as well as the noise.
A good high antenna for signal reception will
ordinarily overcome this effect.

Some readjustment is necessary from band to
band in the short-wave spectrum; noise-
balancing systems require a good deal of
patience and experimenting at each particular
receiving location."



The Hambrew-
built version of the
“T” type ATU ended
up with lower values
of inductance. L1is
17 turns #22 wire on
a T68-6 toroid. L2
has 18 tums #22 on a
T68-6, yet does work
well for 40 meter op-
eration. The capaci-
tor is a 365 pF air
variable.

This tuner works
also for 20, 15and 10
meters using a 65 foot
long wire. It is ad-
equate but needs ad-

ditional inductance
at L2 better results on 40 meters.

All of the tuners mentioned in this issue are
given as generic starting points for experimen-
tation with different antenna lengths and val-
ues of inductance and capacitance for each
version of tuner. The fun of these types of

projects lie not in the rote repetition of what is
given here, but in attempting to find the opti-
mal performance and best values for both
antenna length and design for construction of
the ATU itself.

We hope readers will share results of their
projects with us.

All tuners presented in this issue are de-
signed primarily for QRP usage. QRO use

Above and left is the
T-match network
shown on page 23.
The capacitor is
mounted to a PCB
Jor stability, and a
shaft extention
coupling was
incorporated. The
loroids are tapped
every three turns.

requires air-wound coils and prudent spacing
of air variable capacitor plates in the design.



Amateur Radio QRP Design and Construction, Part V

Let's Build a Two-

Transistor, Three Watt
Transmitter!
Bruce O. Williams, WAG6IVC

MXM Industries, Smithville, TX 78957

Have you been paying attention this past
year? Well, we’re ready to finally get down to
building something. The transmitter covered
in this installment is an outgrowth of the Simple
Texas Transmitter that I have furnished in kit
form for several years. there are a few differ-
ences and lots of options for your consider-
ation. I'll try to take you through it in simple
steps so that you can start the design process -
that’s right, you’re going to have to take some
design responsibilities!

The Design

Refer to the schematic shown in Figure 1.
The crystal oscillator Q1 is similar to the TX

35

TX in that it includes a resonant circuitin the
emitter. T1 and C1 form a circuit which is
resonant at the crystal frequency. T1 is a
micro-miniature 10.7 MHz IF transformer. I
recommend using the 7mm version of these
transformers rather than the 10 mm size. True,
the 7 mm type costs about twice as much as the
10 mm, but I have found that the mix of the
core is somewhat better. Since this is your
design, feel free to use either and disregard my
recommendation if you like. Using either
transformer requires that capacitor C1 be placed
across the primary side ( three pin side) to
resonate the transformer in the band of inter-
est. For 40 meters, use around 56 pF. The
value is not critical, anything from about 47 to



X

Q3
2N3906

RFC1

* C1 not used for 30M

68 pF will do, since the transformer is tunable
over a large frequency spread. Of course, if
you are the type of QRPer who likes to work
from the junkbox, almost any salvaged 10.7
MHz transformer will work. Look for a green
or orange core.

I have used a modified Pierce oscillator
because it seems to work better than the
Colpitts type in this circuit.  That is, it
provides about 1.25 volts peak voltage to the
final base (Q2). Also remember that I said
“Peak” voltage, which is just half of the peak-
to-peak value. Remember that since Q2 is
operating in Class C, ’
no current flows until the base-emitter voltage
is above the junction threshold voltage of
approximately 0.7 V. This means that the
final will only conduct while the base voltage
is 0.7 volts or more, positive with respect to
the emitter. No current flows during the
negative-going half of the cycle at the base.

C2 is placed directly across Y1, the crystal,
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to provide a small frequency shift. If you use
approximately 10 to 100pF, variable, across
the crystal, you should see a couple of kHz
variation. You can try putting a capacitor in
series with the crystal if you like, but my
breadboard works fine without it. Another
option is to place a small RF choke in series
with the crystal and a capacitor. This may
allow you a little greater frequency swing than
as shown, but it depends a lot on the particular
crystal you are using.

The rest of the circuit is conventional —if
you've seen one, you've seen ‘em all. [ used
a 28C799 final amplifier because I have a
pretty good stock on hand. There are several
other final amplifiers that can be used: the
RCA 4013 is a fine little transistor, as is the
2N3053 sold at the Shack. Most of the avail-
able types run $1.50 or so, and it really doesn’t
make a lot of difference what you use.

As I told you last time, you can use several
different types of construction in your project.



WA6IVC

TRANSMITTER
C1 56pF (40 meters), NPO or silver mica
300pF (80 meters), NPO or silver mica
Not used for 30 meters
c2 0 to 100pF air variable or use switched fixed-values
(6<] 0.1 uF monolithic or ceramic
C4,C5 470pF (40 meters), ceramic or silver mica
750pF (80 meters), ceramic or silver mica
300pF (30 meters), ceramic or silver mica
C6, C8,
C9 0.1F monolithic or ceramic
c7 100uF, 16V electrolytic
L1 14 T no. 24 enam. on T 50-2 toroid
Q1 2N2222 NPN general purpose
Q2 2SC799 NPN amplifier, or equivalent
Q3 2N3906 PNP general purpose, or equivalent
R1,R4 108, 5% carbon
R2 27kS2, 5% carbon
R3 2.2k, 5% carbon
RS 47Q, 5% carbon
RFC1 820 #H molded choke
RFC2 15 uH molded choke
T1 10.7 MHz IF transformer, Mouser PN421F223 or 421F123 (10mm)
Z1 Ferrite bead

I haven’t had PC boards made up for this
design yet If there is enough interest, I could
have boards available in time for the next issue
of HAMBREW. The board would include the
Simple receiver that we’ll build next time. If
you are interested, let me know!

For about 20 years I have used a product
called “Veroboard” for prototyping and bread-
boarding That product is available only in
England however A similar product is now
provided by GC Electronics in Rockford,
Illinois, through several distributors, as “Printed
Strip Prototype Board”, PN 22-506. They
will not sell to you dicect, but you can locate a
distributor by calling 1-800-443-0852. A
piece about 3-1/2 by 6 inches runs around $5—

not cheap, but easy to work with. The piece for
this project was 2-1/2 by 1 inches, so a sheet

of this material can provide space for many
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projects. The board has strips of copper along’
the length, and punched holes at 0.1 inch
intervals. You can cut the strips with a hobby
knife to discontinue one circuit and start
another.

Tools and Test Equipment

The following tools and test equipment are
required (or recommended):

Tools:
Long-nose pliers, diagonal cutters, soldering



iron or station with 25-watt maximum rating,
no. 64 dnill bit in pin vise (available at hobby
stores), a selection of Phillips and blade screw-
drivers, insulated tuning tool.

Test Equipment:

DVM, oscilloscope (recommended), frequency
counter (recommended), general coverage re-
ceiver, RF probe (recommended), QRP watt-
meter or SWR meter.

Construction

If this is your first project, BEFORE you do
any soldering plan your layout. Insert your
parts to see that there is sufficient clearance
around them to allow you to insert other parts
if you later decide to. If you are using perf-
board or one of the project boards, drill any
holes you need before you start soldering.
Plan for standoff mounting holes and drill
them before you go any farther. Plan the
installation of the board in whatever cabinet
you are going to use and mark, center-punch,
and drill the standoff holes before you start
soldering parts to the board.
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Assembly and Preliminary Alignment

1. Build the power circuitry first (R3, R4, C3,
C6, C7,C8 and Q3). Solder a stranded wire to
the junction of R2 and R3 for keying, and wires
for the connection of +12 and ground. Ground
the key line and verify that the 12V transmit
voltage is present at C3.

2. Build the crystal oscillator (Q1, R1, R2, Y1,
T1, R5, RFC1 and C1). Apply the 12V power
and ground the key line. Verify an RF output
at R5 at the desired crystal frequency. Tune T1
for maximum amplitude of the signal, which
should be in the range 1.0 to 1.25 volts PEAK.
Install C2 and verify that the output frequency
shifts about 1.5 to 2.0 kHz around the crystal
frequency. Retune T1 as necessary.

3. build the final amplifier circuitry (Q2, RFC2,
C4,C5,C9, L1 and Z1).

Caution
Do not energize the complete transmitter

without a 50-ohm, 5-watt dummy load. Acti-
vating the transmitter without a proper load



could destroy the final amplifier, Q2. If you
don’t have a dummy load, you can construct
one from three 150-ohm, 2-watt resistors in
parallel.

Attach the dummy load, and energize the
transmitter. If you use a QRP wattmeter be-
tween the transmitter output and the dummy
load, you can measure the output power. In the
absence of a wattmeter, an approximation of
the output power can be made by measuring
the RF voltage across the 50-ohm load with an
RF probe or an oscilloscope. The output
power should be in the range of 2-3 watts.
Peak T1 for maximum output Verify that the
keying characteristics are acceptable. there
should be no key clicks or other distortion.

4. Attach a 50-ohm antenna to the transmit-
ter and YOU'RE ON THE AIR!

Options

There is nothing particularly critical about
the parts used in this project. Generally part
substitutions will not affect the performance.
Altemnatives for Q1, Q2 and Q3 are: 2N4401,
2N3904, 2N2907, RCA 4013. Capacitors may
be monolithic, ceramic or silver mica. Resis-

tors with tolerances of up to 20% should be
usable without problems. The ferrite bead Z1
is used to keep the final transistor from oscil-
lating in the VHF and UHF spectrum. It can be
eliminated if not required. The final output
filter is a simple PI type - it provides some
attenuation of harmonics but does not provide
any impedance matching. In most cases, it will
meet FCC specifications for spectral purity. A
half-wave filter may be used as an altemative.
See the ARRL Handbook for details on filters.

Most of the parts are available from Danny or
Mouser (see notes).

Notes

Dan's Small Parts and Kits
1935 So. 3rd. West #1
Missoula, MT 59801

Mouser Electronics
2401 Hwy 287 N.
Mansfield, TX 76063-4847

RIG-O -
RESULTS

RAMA

2ND PLACE:
ROY GREGSON, W6EMT
80M XMTR

IST PLACE:
LEW SMITH, N7KSB
5/15W XMTR

3RD PLACE:
JOHN CHRISTOPHER, NG7D
TWO-FER Il SALVATION,
ONEDER XMTRS
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SHACK SHOTS

N

S c _ g ﬁa
Robert van der Zaal, PA3BHK, sends us this shot of his shack where homebrewed rigs
abound. Detectable in the photo are a 3 watt, 80m DSB rig, a 2m/70cm varactor tripler, a
2m linear (25w out), a 2m multimode transmitter (3w, AM/FM/DSB/CW) with built-in
transmitting converter to 28 MHz (the big box to the left of the Icom R7000), and barely
visible in the lefi-hand corner of the photo is a 2m FM transmitter awaiting a new PA to
about 3 wants. Congratulations, Robert! We hope you will send more details and photos!

2

Above sho by VE7QM, an Gles, of Salt Spring Island, B.C., Canada. On the left is a

40m Neophyte in a PC board enclosure. On the right, a 75Sm version. Dan says "Even

though it (the 75m Neophyte) is several years old, I still...marvel how well it works".
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From The

CONTEST
GURU

Hello? Is there anyone out there? I know
there must be since Hon. Editor assures me the
renewals are coming in. Well at least you guys
can do something right. I would encourage
you to keep on sending in your renewals and
also to buy gift subscriptions for any friends
you may have who can read. Y’awl missed a
heck of a contest, and I think I deserve to know
why. Actually George and I went to consider-
able effort to design a contest that you might
enjoy, and only a few of you did. I want to
know where the rest of you were?

What kept you off the air?

I'll cut the East and Mid-West a little slack
since there were unexpected competing con-
tests. Why didn’t you get into one of them? I'll
take logs from anyone who made contacts in
either the Pennsylvania or Illinois state QSO
parties. I'll also admit that at my QTH all |
could hear were Pennsylvania stations, and out
of sheer desperation I got on and worked 50 of
‘em. That was with an NE4040 and 40 feet of
#26 magnet wire running through an alumi-
num window frame out to a nearby tree. For
those of you who wonder why I'd use such a
“poor” antenna, give me some less expensive
and better “stealth” antenna ideas for use from
a condo! '

OK, I got it off my word-processor, and I
feel a little better. Hon. Editor and I had a long
chat the other night, and decided that maybe,
Jjustmaybe, we gave you too long an operating
period for the last contest. Perhaps you did try,
but when you were on there wasn't anyone else
on. OK, I admit it could happen. Not likely, but
it could. I just think you’re afraid to get on
because you think you can’t cut it with what
you've got. Boy, that’s surely nonsense. If you
don’t get on the air with what you’ve built,
how are you going to know if anyone else can
hear you? Remember what I said last time
about using a contest to establish the dimen-
sions of your station’s performance?
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Bruce Muscolino
W6TOY/3

PO Box 9333

Silver Spring, MD 20916-9333

Also, did you read, and grasp the signifi-
cance of my remarks about contests being at
the bottom of progress in many fields? Do you
think we’d have cars and airplanes like we
have today without competition? Do you think
we'd even have radio if guys hadn’t stayed up
late into the night listening for signals from
Europe? Hey, some of you are old enough to
have participated in those tests (well maybe I
exaggerate a little). What I'm getting at is the
pioneers in our hobby, and it was mostly a
hobby back then, entered contests as a means
of developing their equipment. They also pub-
lished their design successes AND failures so
everyone’s equipment designs could benefit.

So, what do we have for you next? Well how
about a couple of activity weekends? Let’s say
the weekend of February 11, and 12, 1995,
we’ll have a President’s Cup Sprint Two ac-
tivity periods, one on Saturday from 13007, till
1700Z and Sunday from 1800Z to 2200Z. You
can enter either one or both. They’ll be scored
separately. All we want is a copy of your log for
those periods, you can work anyone you hear,
on any band, using any mode. The only extra
feature I'll throw in is a SWL section, thinking
that some of you may not have built transmit-
ters yet. So send us a log of what you heard
during those periods. Of course you don't
have to use home-brewed equipment. Run
whatcha brung, like they say at the car races.
Just send me a log by March 15, 1995 showing
who you worked or heard, on what band, at
what time, on which day, and details of the
signal reports and other stuff, like the other
operator's name and QTH. Please give it a try,
and I'll have something special for anyone
who works me.

Till next time, have some fun with the radios
you’ve worked so hard to get running, work a
new station every week. It’s recommended by
hams everywhere as the best exercise you can
give your radio.



DESIGN BASICS SERIES

Thoughts On Theory

James G. Lee, W6VAT

DECOUPLING AND

FREQUENCY
RESPONSE

In my first column, [
discussed the function
of both coupling and

Output

bypass capacitors in a
typical low-frequency
transistor amplifier
stage. FIGURE 1
shows the schematic of
the amplifier. Capaci-

tors Cl and C4 couple
the signal between
stage and also affect the
overall frequency re-

Figure 1.: Typical Amplifier Stage

sponse of the stage.
Capacitors C2 and C3 provide “decoupling”,
and C3 also affects the frequency response as
well.

It may seem obvious to say, but you don’t
want the signal wandering around where it’s
not supposed to go. One of the places you
don’t want the signal to go is out into the DC
circuitry. But since you see both the signal and
the DC circuits as being interwoven, how do
you decouple one from the other?. The best
way to do this is to short the signal to ground
atany point you don’t want it to pass.

Since you don’t want the signal to go out
into the power supply circuitry, C2 is made
large enough in capacity to appear as a short
circuit - or a very low resistance - to the signal.
To size this capacitor, you must know the
lowest frequency the amplifier is expected to
pass. As a first approximation, the capacitive
reactance of C2 should be no more than 5% of
the load resistance R3. [ say approximation
because there are other factors which also
affect the size of this capacitor.
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If the reactance - think of reactance as AC
resistance - is only 5% of the resistance of R3,
then only 5% of the signal voltage will appear
across it. This is usually low enough to
prevent any unwanted effects due to the signal
appearing on the power supply leads. This is
important when two or more stages are cas-
caded to provide more gain. PICTURE 2
shows three cascaded amplifier stages with
further decoupling provided by R5, R6, and
R7. Here these resistors act at low frequencies
much the same as RF chokes do at high-
frequencies(HF).

Current flow always tries to take the path of
least resistance, and since the capacitive reac-
tances of C5, C6, and C7 in PICTURE 2 are
much lower than the value of R5, R6, and R7,
the signal current will flow more readily
through C5, C6, and C7 to ground which is
exactly where it should go. The RC combina-
tions of R5C5, R6C6, and R7C7 are actually
low-pass filters which can be designed to pro-
vide good filtering and decoupling of each out



stage from the power

supply.

The values of the
capacitors and resis-
tors in a decoupling
network such as
shown in FIGURE 2
have several require-

st
Stage

2nd
Stage

3rd
Stage

ments imposed on
them. Since the re-
sistors are in series
between the ampli-
fier stages and the DC
power supply, you
don’t want large volt-
age drops across

Figure 2: Three-Stage Cascaded Amplifier

them. Therefore,
they are usually in the 100Q to 470Q range
depending upon the current drawn. All of the
current drawn flows through R7. 2/3rds of the
current flows through R6. and only 1/3rd of the
total current flows through R5. This current
distribution must be taken into account when
designing this type of network.

The capacitors associated with these resis-
tors can be sized to have reactances no more
than 5% of the resistor values. So the capaci-
tors will vary as the resistances vary. If R7is
small to keep the voltage drop across it small,
than C7 will be larger in value for the same
cutoff frequency. Or each RC combination
can be designed as a low-pass filter for a
specific cutoff frequency. The cutoff fre-
quency of a simple RC filter is f = 1/(2nRC),
so that if R = 100Q and C =104F, the cutoff
frequency is 159 Hz. This frequency must be
significantly lower than the lowest frequency
to be amplified.

The frequency generated by the above for-
mula is the “3-dB cutoff frequency” (You
remember the dB don’t you?). Sometimes
called the “minus 3-dB down point”, it is the
point on the frequency response curve of the
RC low-pass filter at which signals passing
through the filter are reduced to 1/2 of their
input power value. If they pass through an-
other similar filter section, they are now down
to 1/2 X 1/2 = 1/4 or minus 6-dB in strength.

In this way any signal voltage that tries to go
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out onto the power supply leads is reduced to
the point where it causes no problems. Some
of you may be familiar with the term
“motorboating”. This often happens when the
power supply lines between stages are not
sufficiently decoupled, or the capacitors be-
come old and no longer shunt the signal volt-
age to ground. This allows signals to be
coupled around the normal input and output
connections via the power supply leads. It
often results in a low-frequency “putt-putt-
putt” sound similar to that of a motor boat
engine.

FREQUENCY RESPONSE

A typical RC-coupled amplifier frequency
response curve for a fixed input voltage is
shown in FIGURE 3. The output voltage
begins to drop off at both the low end and the
high end of the curve. I've shown the upper
and lower “3-dB down points”, and these are
the two frequencies at which the output volt-
age has dropped to 0.707 times the mid-fre-
quency value. These two points are often
referred to as the cutoff frequencies.

“But,” you say, “in the last column you said
a 3-dB change was equal to a change by a
factor of 2. What's this 0.707 value (or 70.7%)
doing here?” They’re both correct, because in
the first example I was talking about power,
and here I'm talking about voltage. Recall that



power is proportional to voltage (or current)
squared, and 0.707 squared = 0.5 or 1/2. So
there aren’t two different kinds of dB - one for
voltage and one for power - they are all equal.

The cutoff frequencies are also known as
the half power points. and the frequency range
between the half-power points is known as the
passband of the amplifier. Most amplifiers are
designed to have a passband which is slightly
wider than necessary. This allows for slight
changes in component values due to aging and
heat cycling. and also allows replacement of
any transistors without causing a significant
shift on the overall frequency response of the
amplifier.

the transistor and the gain is reduced
thereby lowering the output. We'll talk a
little bit more about this in a later column.

The upper cutoff frequency is determined
to some extent by the coupling capacitors,
but here internal transistor capacitances and
stray wiring capacitances begin to cause
deterioration of the high frequency response .
of the amplifier. These capacitances are
effectively in shunt with the signal path and
their reactance goes down with increasing
frequency. This shunts the signal to ground
and so limits the high-frequency gain of the
amplifier.

So you see that even in a simple amplifier

Both
the cou-
pling ca-
pacitors
Cl, C4and
bypass ca- /'y
pacitor C3

affect the
lower cut-
off fre-
quency.
As the fre-
quency
gets lower

Amplitude

N

Lower
3-dB
Point

Upper
3-dB
Point

and lower,

their reac-
tances get
higher and
higher.

\

Frequency

Figure 3: Amplifier Frequency Response Curve

The reactance of the coupling capacitors is
effectively in series with the load resistance
seen at the input to the next stage. This forms
a voltage divider which lowers the voltage
available to the next stage. The emitter bypass
capacitor reactance gets higher and higher
with decreasing frequency and soon no longer
shunts the emitter to ground where the signal
is concerned.

This means that the emitter resistor now
becomes “visible” to the signal. The signal
develops a voltage across the emitter resistor
which is in “phase” with the input signal. In
essence this reduces the input signal seen by

there are many subtle things to consider. In
future columns. I'll discuss biasing the stage
for stable gain, and show how R4 and C3
can be adjusted to control the input
impedance of the transistor as well as have
an impact on the frequency response.

Next Issue:
Transistor Characteristics
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CLASSIFIED ADS

A Reader Service of Hambrew - No charge to subscribers to place one ham-
related ad per issue, limit 15 words, 25 cents per word thereafter.

Commercial or non-commercial subscribers, no minimum. All ads must be related to amateur radio.
Hambrew does not vouch for nor guarantee the reliability nor legitimacy of any item or company
represented herein. Deadlines: Sept.1 (Autumn), Dec.1 (Winter), March 1 (Spring)

June 1 (Summer). We reserve the right to deny publication of any ad. Copy To:

PO Box 260083, Lakewood, CO 80226-0083. Sorry, no phone orders on classified ads.
Prepay only.

Wheel Antennas For UHF! 70 cm, 900 Mhz,
23 cm, 13 cm.: $39.95 each, any band! Easily
stackable. Mag Wheels: Magnetically mounted
versions of any of the above antennas only
$59.95! Olde Antenna Lab, 4725 W. Quincy,
Denver, CO 80236 (303) 798-5926

J.W. Miller slug tuned ceramic inductors,
used in the old QST homebrew projects. Very
limited supply! SASE for list. Jeffrey Viola,
784 Eltone Rd., Jackson, NJ 08527
CHASSIS AND CABINET KITS: #10 SASE
5120-H HARMONY GROVE RD., DOVER,
PA 17315. 717-292-4901 EVENINGS
2N4416A FETs for sale. Prime/JAN devices
in ESD pack 10/$6.00 PPD to KC5RT, 701
Oakridge, Liberty, MO 64068

For Sale: Collius RE Mechanical filters
F-455FA27-6810 27Kc at455KHz PC Mount
(not plug in). $27.50 ea., Postpaid. Henry
Mohr, 1005 W. Wyoming St., Allentown, PA
18103

The History of QRP in the U.S. 1924-60 by
Ade Weiss KSEFG/W@RSP. 208 pages, 56
photos/16 illustrations- WIFB: “I recommend
this book for your Amateur Radio library, even
if you never become a member of the fast-
growing QRP fraternity..."
WBBUULJ:"something to warm the cold winter
nights with good memories..” $12/1st Class
(810 Sen. Cits.) AdeWeiss, 526 N. Dakota St
Vemmillion, SD 57069

Free 112 page catalog of electronic compo-
nents, Kits, test equipment, tools, books, much
more. Ocean State Electronics, PO Box 1458
Westerly, RI 02891 - 401-596-3080

Builders! Hard-to-find ceramic rotary
switches. Ideal for bandswitching, antenna
tuners, etc. Four wafers with single pole, five
positions on each. Limited supply. $5 post-
paid. Limit one per person. Unfilled orders
retumned. Fred Bonavita, W5QJM, Box 2764,
San Antonio, TX 78299-2764
ELECTRONICS GRAB BAG! 500 PIECES
OF NEW COMPONENTS: INDUCTORS,
CAPACITORS, DIODES, RESISTORS. $5
POSTPAID. ALLTRONICS, 2300 ZANKER
RD., SAN JOSE, CA 95131

Simple QRP Kits: Communications-Qual-
ity Receivers, Transmitters, Guaranteed to
work! SASE for catalog: MXM Industries,
Rt 1, Box 156C, Smithville, TX 78957
(512) 237-3906

NEW NN1G MARK 11 CW SUPERHET
TRANSCEIVER KIT. AVAIL. FOR 80 ME-
TERS, 40 METERS, 30 METERS AND 20
METERS PRICE $59.95 PLUS $3.75 SHIP-
PING CK/MO. TO DAN'S SMALL PARTS
AND KITS, 1935 SO 3RD WEST #1, MIS-
SOULA, MT. 59801. 1994 CATALOG: TWO
STAMPS

WANTED: SERVICE MANUAL/SCHE-
MATIC FOR JFD MODEL 7200 FIELD
STRENGTH METER. MARVIN MOSS, BOX
28601, ATLANTA, GA 30358

Wanted-HF WGZLN club station needs HF
equipment reasonably priced or donated. Write
University of Missouri Amateur Radio Club,
A022 Brady Commons, Columbia, MO 65211
FOR SALE: TEN-TEC Argonaunt II QRP
XCVR, XLNT, $950/0BO. Call Bill, KJ6GR,
(310) 542-9899
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‘SPECIAL!

TEN-TEC
ENCLOSURES
- Affordable - Sturdy

The new TEN-TEC

Series TP enclosures are
made from aluminum and all
assembly hardware is included. The enclosure is
supplied unpainted to be finished by the builder as required

Model H w D Mfrs. List Our Price
TPt +(__ DISCONTINUED 6% 574
TP-20 218 5 41/4  9.00 $7.65
TP-45 23/4 6172 511 12.43 $10.57

- (Add 2.50 S & H for first enclosure, .50 each thereafter)

These prices good only for hambrew subscribers!
ORDER TODAY!

U.S. shipments only - Prices subject to change without notice

hambrew L
WARBEHOV/E

L P. O. Box 260083 * Lakewood, CO 80226-0083 y




Hambrew
Fall Festival
Contest Winner:

Congratulations to Larry Feick, NFOZ, for taking first place
overall in the first Hambrew Fall Festival, 1994.
Shown above is the plaque awarded to Larry.

Also In This Issue:

Antenna Tuners (ATUs) for longwire use
Easy, Quiet Power Supplies for QRP Equipment
The WSNOE 800 Milliwatt Showcase Transmitter
"Shack In A Box", Continued
Thoughts On Theory
Build a Two-Transistor, 3 Watt Transmitter




