DOUG’S DESK

BY DOUG DeMAW, WIFB

CONSTRUCTION PROJECTS, TECHNIQUES, AND THECRY

Low-Power Thrills For Less Than Ten Bucks

ow and then we authors receive tet-
Nters which reinforce our faith that

some amateurs still tinker and
build, Also, despite the growing belief that
CW is passé and should be phased out of
amateur radio, many experimenters, rag-
chewers, and contesters still prefer the
CW operating mode. A letter from Al Ay-
ling, FEIDU/WELFM, contained proof that
he built the single-stage QRP transmitter
| described in CQ in the December 1994
issue. Al added some frills to the circuit
He has been loaning his little rig to other
OMs in France in an effort to encourage
them toward QRP operating

Photo A~ The F6IDU QRP transmitter is
a modified version of the one described
in "Doug’s Desk” of December 1994

This month we will examine the F6IDU
version of the W1FB QRP transmitier
Perhaps you will be inspired to duplicate
the circuit and try your hand on 40 meters
with only 50 MW of RF energy. Surprising
distances can be spanned with that fevel
of power if a quality antenna is used.

Circuit Details

Fig 1 shows the F6IDU transmitter circuit.
| had added $2 to permit removat of DS2
during transmit. Although it consumes only
5 MW of RF power, no power should be
sacrificed when the maximum power is
only 50 MW. | changed the C and L values
in the Q1 collector circuit. The original CQ
circuit used a low-pass filter with a Q of 1.
The new values (C2, C3, C4, and L1) are
designed to match the Q1 1400 ohm col-
lector impedance to 50 ohms as a tunable
pi network with a Q of 8. Efficiency and har-
monic suppression have been improved
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Fig. 1— Schematic diagram of the 50 MW QRP transmitter. Decimal value capacitors
are inpf. Others are in pF. C3 is a 60 pF ceramic or plastic trimmer. Polarized capac-
ftors are electrolytic or tantalum Resistors are /4 watt carbon composition. DS1 is a
small red LED. L1 has 28 turns of No. 24 enam. wire on an Amidon T50-6 (yeliow)
toroid core. RFC1 is a miniature Mouser 22 pH RF choke. S1 is a DPDT mini toggle
switch 52 is a SPST mini toggle switch U7 is a 12 volt buzzer such as a Mouser No
539-PB1622P. Y1 is a fundamental 7.0 to 7.1 MHz quartz crystal.

with these values. C9 is adjusted for reso-
nance at the operating frequency.

FeiDU added U1 to provide cheap and
easy sidetone monitoring. U1 is a 12 voit
buzzer that can be purchased from Mou-
ser Electronics! and some surplus ven-
dors. Al added C7 1o lower the buzzer fre-
guency. He included R5 fo minimize the
currenttaken by the buzzer. S1A/S1B pro-
vides manual T-R switching

Q1 is a simple oscillator that is similar
toadesign by W7Z0I 2G1 establishes the
feedback. A C1 value is chosen to ensure
reliable oscillator starting when Q1 is

keyed. Some experimeniation may be re-
quired in accordance with the activity of
the crystal used at Y1. C3 is adjusted for
a chirpless signal, consistent with maxi-
mum output power. A miniature DPDT
toggle switch is suitable for use at S1

Construction Notes

Photos B and C show how F8IDU con-
structed his QRP transmitier. Some of the
components in fig. 1 are missing in the
photos because | added them to the cir-
cuit after | received his information Al

Photo B- Top view of the F6IDU QRP transmitter built on perf board.
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Turn your excess Ham
Radios and related items
into a tax break for you
and learning tool for
kids.

Donate your radio or related
gear to an IRS approved
501 (c)(3) charity. Get the tax

Equipment picked up

anywhere or shipping
arranged. Radios you can

~ write off - kids you can’t,

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22
PO Box 1052
New York, NY 10002
Brtroins O eating ta
Education Since 1950

credit and help a worthy cause.
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Photo C— Underside view of the FBIDU transmitter.
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Fig 2- Schematic diagram of an add-on amplifier that produces up fo 500 MW of BF
output power when driven by the fig. 1 circuit Decimal-value capacifors are disc
ceramic and are in uF. Others are in pF. The tuning capacitor is a 60 or 100 pF plas-
tic or ceramic trimmer. The 300 and 390 pF capacitors are sifver mica or polystyrene.
Resistors are /4 watt carbon composition. L1 has 21 turns of No. 26 enam. wire on
an Amidon T50-6 toroid. RFC is a miniature RF choke T1 has 16 turns of No. 26
enam. wire on an Amidon FT-37-43 ferrite toroid. The secondary has 8 turns of No.
26 wire.

used perf-board construction Aluminum
end plates serve as panels Dymo tape
labels identify the components. All signal
leads should be as short and direct as
practicable.

Tune-up and Operation
The antenna should present a 50 ohm
load for the transmitter. A Transmatch
may be used to ensure an SWR of 1:1.
QRP antenna tuners and SWR indicators
are described in W1FB's QRP Notebook,
2nd edition.® Nary a milliwatt should be
wasted when using this low a power!

With the antenna connecied and 81 in
the transmit position, close S2 and ob-
serve the LED on Key closure. Adjust C3
for maximum LED briliancy. Turn off 2
and proceed to call CQ or reply {o some-
ohe else’s CQ.

Any receiver may be used with the fig.
1 transmitter. Connect the receiver anten-
na jack to the antenna jack on the QRP
transmitter. 81 of fig. 1 may be changed
to a three-pole, two-position wafer or slide

switch to permit muting the receiver. A
speaker lead may be opened for this pur-
pose if the receiver audio output stage has
an 8 ohm resistive load for a termination
when the speaker is disconnected

Build a 7 dB Add-On Ampilifier

Impatient QRP operators may find the 50
MW challenge too much to acceptinterms
of stations worked per a given number of
CQs. Another 7 dB of signal strength can
be gained by adding the fig. 2 amplifier
after the fig. 1 circuit It uses two 2N4401
or 2N2222A transistorsin parallel. The 1.3
ohm emitter resistors serve as ballasting
devices to prevent either of the transisiors
from hogging the current if they are not
matched pairs. The littie amplifier oper-
ates in class C to provide up to 0.5 watts
of output power. This equates toa 7 dB
signal increase—slightly more thanone 8
unit If DST of fig 1 is used as a tuning
indicator, it will require a resistor between
it and the output port of the add-on ampli-
fier Otherwise the LED may burnout. Use

Say You Saw It In CQ




iz THE BEST BATTERIES
Mr. NiGd IN AMERICA!

SUMMER *97 SPECIALS!

Packs for ALINCO DJ-530 / 582 / 180 radios:

EBP-20ns pk 7.2v 1500mAh $29.95
EBP-22nhpk  120v  1000mAh (5w) $36.95
EDH-11 B-cell AA case $14.95
NEW for ICOM IC-Z1A / T22A / W31A / W32A radips:
BP-173 pack 9.6v 700mAh (5w} $51.95
BC-T9A Rapid / Trickle Charger  $54.95
For lICOM IC-G2AT & REALISTIC HTX-202 :
BP-8 pack 8.4v 1400mAh $32.95
BP-202s pack 7.2v_1400mAh 29.95

For ICOM IC-2SAT/ W2A/ 38AT / 4SAT radios:
BP-83 pack 7.2y 600mAh $23.95
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Fig. 4— Scale etching pattern for a breadboard that has two 16-pin DIP IC sites,

aresistor value that barely allows the LED
to illuminate when the key is closed. Typ-
ical values range from 100 to 330 ohms
Adjust pi-network trimmer C3 for maxi-
mum output power. A QRP SWR bridge
may be used as a more sensitive output
tuning indicator in lieu of the LED.

Keep all leads short and direct. The 1.3
ohmresistors should be mounted as close
to the Q11 and Q2 emitters as possible.

An Alternative
wonstruction Method

Although perf board is fine for construct-
ing projects of this type, some builders
prefer to use PC boards. | designed two
PC breadboards that are excellent for all
manner of prototype and finished circuits.
Figs. 3 and 4 contain scale artwork for
both breadboards. The fig. 3 board is for
general construction when ICs are not
used. Two 16-pin G sites are found on the
fig. 4 breadboard pattern. Any DIP IC from
810 16 pins may be mounied on this board
There are ample isolated pads for mount-
ing other components as well. The user
may opt for a single- or double-sided PC
board format, depending upon his or her
requirements. The double-sided board
provides a ground plane for enhancement
of circuit stability. Double-sided boards
are not recommended for VFO or RF fil-

ter circuits, due to the capacitors that are
formed between the conductors on one
side of the board and the ground plane on
the opposite side of the board. Etched and
plated breadboards, as seeninfigs. 3 and
4, are available.*

Summary

| hope this article inspires you toward
heating your soldering iron, building a sim-
ple, inexpensive rig, and trying your hand
at QRP operation. Only a modicum of pa-
tience and operating technique are re-
quired for making contacts at the 50 or 500
MW power levels. More important, if you
build these circuits you will experience a
sense of accomplishment when that first
station answers your CQ.

Footnotes

1. Mouser Electronics, 2401 Hwy. 287
North, Mansfield, TX 76063-4827 {800-
346-6873).

2. W. Hayward and D. DeMaw, Solid
State Design for the Radio Amateur. The
ARRL, Inc., Newington, CT 06111.

3. D. DeMaw, W1FB’s QRP Notebook.
The ARRL, Inc, Newington, CT 06111

4, FAR Circuits, 18N640 Field Court,
Dundee, IL 60118 (847-836-9148).

73, Doug, W1FB

Packs for KENWOOD TH-22 / 42 / 79 radios:
PB-34 pack 9.6v_ 600mAh (5w) $34.95
Packs for YABSTIFT-23 33, 73, 411 470 radios:
FNB-11 pack 12.9v_ 600mAh (5w} $24.95
Packs for YAESUFT-530/ 26 / 76 / 416 radios:
FNB-26 pack 7.2v 1200mAh $29.95
Packs lor YARSTFT-11R / 41R/ 51R radios:

FNB-38 pack 9.6v  700mAh (5w  $44.95
NEW for YABRSBUFT-10R /40 / 50 radios:
FNB-41 pack 9.6v_ 700mAn (5w) $44.95
SANYQ rechargeable NiCd cells (with or w/o labs)
N600 (AA) 1.2v  600mAh $135
KR4400 (D) 1.2v 4400mAh $6.95

Mr. NiCd alse supplies batteries for your
LAPTOP / NOTEBQOK COMPUTERS
CELLULAR PHONES / CAMCORDERS

Mail,phene & fax orders welcome! Pay with
MG / VISA / DISCOVER / AMERICAN EXPRESS!

CALL OR WRITE FOR OUR FREE CATALOG!

Mr. NiCd -E H. Yost & Company
2211-D Parview Rd , Middleton, Wi 53562
Phone(608)831-3443 / Fax(608)831-1082

CIACLE 116 ON READER SEFWICE CARD

"The compact model most preferred by our pan-

elists forlistening to majorworidband stations .

audio quallty is tops within its size class.”
Passport to Worldband Radio

Here's everything you wani at a price you can afford.
The Grundig YB-400 covers LW MW FMand all of
SW. An illuminated LCD reads 1o 1 kHz on SW.
Enjoy smooth SSB with fine tuning knob. Tune your
favorite stations instantly with keypad entry or 40
memones. Otherfeaturesinclude: dualdigital clock-
timer with snooze and dial lock. Switches for: Wide-
Narrow, Local-DX and Hi-Low Tone. Supplied with
six AA cells, carry case, wind-up anienna, manual
and Grundiy Wave Guide #0040 $169.95(+%6)

Universal has a limited number of like-new Factory
Reconditioned ¥B-400s. All accessories and
sameone year limited warranty. #1704 $149.95 (+%6)

Order now arid get & FREE radia stand and a FREE
copy of DX Tips For Beginners with your YB-400!

Universal Radio
6830 Americana Pkwy.
Reyneldsburg, OH 43068
+ Orders: 800 431-3939
+Info. 614 866-4267

“rq  eFAX: 614 866-2339
L N : www.universal-radio com

Quality Cammunicaions Equipment Since 1942
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