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I Letters to the Editor C - - 
LOOP ANTENNAS 

As befits the "Grand Old Master of Ninth 
call-area QRP". Brice Anderson, WSPNE, rang 
the bell with his article "Single and Multi-turn 
Loop Antennas" (Oct. 1993 QRP Quarterly). For 
those QRPers who enjoying experimenting but 
lack the funds and facilities for highly sophisti- 
cated work, the small loop offers a delightful 
field of effort. I enjoy it myself and recommend 
it heartily. 

However, as I gladly doff my hat to Brice, I 
would respectfully offer a small codicil to his 
flne work based on some experience with small 
loop antennas. 

First, while Brice is completely correcting in 
asserting that the larger the loop and the 
"fatter" its constituent conductor the greater its 
radiation efficiency, I have not found that 
expensive large diameter tubing is absolutely 
necessary for its use. Indeed, a simple square of 
copper wire-I have successfully used No. 12 
B&S Gauge (house wiring) material-supported 
on a simple "cross-buck" of dry wood with 
happy results: five continents with 5 watts 
easily on 14 and 2 1 MHz. 

While obviously neither a s  efficient or a s  
reflned as Brice's tubing-jobs, a wire loc~p, care- 
fully made and tuned to exact resonance, will 
amaze you with its performance, cost relatively 
little, and tax your shop facilities far less. 

As Brice is careful to point out, the small 
loop antenna is tightly limited, size-wise, in two 
directions. If made too small its radiation em- 
ciency rapidly drops toward zero. If made too 
large, a point is soon reached when you will not 
be able to tune it to resonance. Brice has rec- 
ommended, for a single-turn loop, that its peri- 
meter not be greater than one-third the wave- 
length at  the highest operating frequency but I 
have found this to be a bit too large. Most vari- 
able capacitors have too many picofarads at the 
minimum-capacitance end to reach resonance 
with a loop of this size. 

With due respect to Brice, I'd recommend a 
maximum perimeter of 0.23 wavelength at your 
maximum operating frequency. With an appro- 
priate variable capacitor in use, resonance is 
then practically insured. (Just divide the con- 
stant number 226 by your maximum operating 
frequency in Mhz to determine the length of 
wire or other conductor in feet to be used in a 
single-turn loopeasy. isn't it?) 

Once you have determined this, you may 
tune your loop to any lower frequency without 
problems. Be warned, though- its radiation em- 
ciency win then drop rapidly indeed! I belleve 
that Brice will agree that a small loop should 
not be used over more than a two-to-one fre- 
quency range if a reasonable effectiveness is to 
be had overall. While I have my own ideas upon 
coupling the loop to the coaxial feed cable, I will 
not argue against Brice's suggestions in this 
regard. 

The small loop is the ideal in-shack antenna 
for those who need, or would like one. Having 
the loop tuning-capacitor's knob ready-to-hand 
wiLl assist in keeping it accurately in-resonance 
at  all times- this is absolutely essential to 
acceptable performance. (Motor-driven tuning 
capacitors, to allow remote, outside loop loca- 
tion can be contrived and are available com- 
mercially, but these are a bit difficult for most 
of us, in actual practice.) But again- a warning: 
if your home has a metal framework or uses 
aluminum-sheet covered-insulation. you may 
have problems with any indoor antenna- radio 
waves just don't like to penetrate metal! Read 
Brice Anderson's great article, then build and 
try a small loop. You will learn something, and 
have fun, too. 

C.S. "Rock" Rockey, W9SCH 

REMEMBERING W6SKQ 
1 was deeply saddened to hear of the 

passing of Bob Spidell, WGSKQ. Bob's many 
contributions to the QRP community will be 
long remembered. 

When stationed in Japan, 1 recall writing to 
Bob for some antenna information. He not only 
answered my questions with a beautifully hand- 
written three page letter, he also included about 
20 pages of photocopied materials. It is this 
kind of selfless commitment that set Bob apart. 

Bob's love of antennas and QRP has been a 
source of inspiration for the many hams that he 
has known. I know that a s  he tunes up  his 
ultimate Zuni Loop in the sky, there will be a 
pileup on his frequency of people thanking him 
for all he has contributed to our hobby. 73, 
Bob. 

Paul SchatTenberger, 
KB8N/ DAlAM. 7J6CAM 
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80 Meter Transceiver Usina u 
Surface Mount Components 

Paul Kranz, WlCFI 
26 Mettacomett Path 
Harvard MA 01451 

After KNlH, NNlG and I developed 
an 80 meter VXO transmitter kit for the 
QRP-NE club, I began thinking of a good 
follow-on project. The first thing that 
came to mind was a companion DC 
receiver to work with that kit. 
However, I realized that it would not be 
simple to just add a receiver since T/R 
switching, receive offset and a sidetone 
monitor would be required. This would 
especially be true if I wanted to share 
the existing transmitter VXO for the 
receiver since receive offset would need 
to be accounted for. I wanted the new 
receiver to use a better mixer than the 
popular NE602 so that the '602's 
repor ted problems with inter-  
modulat ion distortion could be 
avoided. One such mixer is the Plessey 
SL6440 since it requires low local 
oscillator drive power and has a +30 
dBm third order intercept point. 
Another desire was to try QSK and RIT. 
I had never had a QRP transceiver that 
had QSK and RIT and it looked like a 
simple thing to try. I also wanted to use 
as few tuned circuits as possible so that 
the transceiver could be easily put on 
other bands and maybe even employ 
band  switching.  The result ing 
schematic is shown in Figure 1. 

I wound up  with a direct 
conversion transceiver with the 
following performance characteristics: 

Receiver 

Noise Figure: 15db 
Dynamic Range: 100 dB 
Gain: 74 dB 
Bandwidth: 300 Hz at 

-3db points 

Transmitter: 

Power Output: 3 watts 
Keying Waveform: 5-10 mS 

rise and fall 
Full QSK 
R IT +1.5 KHz. - 1 KHz 
Sidetone: 800 Hz sinewave 

MOSFET TRANSMITTER 
The transmitter uses an IRFRllO or 

IRFR210 MOSFET as the power 
amplifier. This part is about the same as 
the common IRF511 (offered by Radio 
Shack) except it is in a surface mount 
package and is has a slightly lower 
maximum drain current. The output 
matching network is simpler and 
consequently has a higher output 
harmonic content than that used in the 
original 80 meter transmitter kit. The 
driver circuit is a complementary 
npn/pnp pair and is connected to an 
untuned transformer. This transformer, 
T2, provides a voltage gain of 2. The 
Q13/Q14 amplifier gain can be adjusted 
by varying the value of C21. The gate 
of the MOSFET is very capacitive and 
requires a fair a m o u ~ ~ t  of drive 
voltage and current due to the 
multiplication of the drain to gate 
capacitance by the voltage gain of the 
MOSFET. 

The transmitter is keyed by 
switching the base bias of Q14 on and off 
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with Q8. C22 and R35 determine the 
rate at which the base bias voltage, 
collector current and consequently gain 
of Q14 build and decay during keying. 
This action provides the gentle rise and 
fall in the keyed output  of the 
transmitter which in turn eliminates 
annoying key clicks. The gate bias for 
the MOSFET is provided by CRlO and 
CRll from the 5 volt supply and should 
bias the MOSFET gate at 2.5 volts, just 
below conduction. 

VFO 
The VFO design is taken from 

W7EL's classic "Optimized QRP 
Transceiver" and is a Hartley type with 
the output being extracted from the 
tuned circuit via transformer TI. It 
tunes the lower 100 KHz of the 80 meter 
CW band. I used a vernier drive for 
tuning, and the VFO's tuning range 
allowed direct use of the dial markings 
(0-100) for frequency readout. I found 
no chirp when operating the VFO on 
the same frequency as the RF output but 
it is still a concern. The addition of a 
frequency doubler to the VFO will 
eliminate this concern and can be 
constructed as shown below. 

TO 
RECEIVER 

",.El 

FeEOUEKI 
D O r n E R  

2" * 

anm 

5 :  

like it would work fine as a doubler. An 
additional feature of the VFO frequency 
doubler is that it can be switched on or 
off which would allow the transceiver 
to operate on two harmonically-related 
bands. This could be accomplished by 
adding a switch in the base of one of the 
doubler transistors. ( A n  interesting 
komebrrwing sullject- doublers. S t a y  
tuned for an ~lrticle from Paul on the 
topic. - N N I G )  

RIT 
The RIT circuit provides a constant 

VFO offset on transmit by biasing the 
tuning diode, CR8, at about 2.5 volts. 
During transmit Q6 and Q7 are biased 
off so that the RIT potentiometer can 
not change the voltage on CR8 and 
consequently affect the VFO frequency. 
When the transmitter is not keyed, Q6 
and Q7 turn on and provide bias to the 
RIT potentiometer so that the bias on 
CR8 can be varied from about zero 
volts to about five volts. This has the 
effect of moving the receive frequency 
above and below the transmit 
frequency by about one KHz. C14 can be 
made a variable capacitor which would 
then allow the RIT range to be varied. 

RECEIVER 
The receiver taps its input signal off 

the MOSFET drain which must be 
biased off during receive in order to 
reduce drain current noise into the 
receiver input. The bridge T/R switch, 
CRl/CR2, allows for good isolation 
between the transmitter and receiver 
without using any tuned circuits. T3 
makes some attempt at matching the 
input impedance of the SL6440 mixer to 
the drain impedance matching network 
of the MOSFET. 

Although I haven't built this circuit, 
I did simulate it on SPICE and it looks 

80 Meter Transceiver using Surface Mount Componenb - WlCFI 
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Since the noise figure of the complete 
receiver depends mainly upon the noise 
figure and gain of the first stage, the 
SL6440 with gain provided a much 
lower overall noise figure than could be 
obtained with the SBL-1. This is true 
even though the noise figure of the 
SL6440 is 11 dB and that of the SBL-1 is 
about 8 dB. If the gain of the mixer 
stage can be made large enough the 
noise figure of the following stage can 
become insignificant. However, if the 
gain of the mixer is small or is a loss, 
(as in the SBL-I case) then the second 
stage is very important in determining 
the overall receiver noise figure. 

U3A is a differential amplifier and 
filter which provides about 28 dB of 
gain to the mixer output. It provides 
only a modest amount of filtering. The 
receiver is muted by Q1 and Q2 during 
transmit. These transistors turn off 
during this time so that the large 
overload transmit signal is attenuated 
by R4 and R5. It is necessary to bias 
these transistors so that the dc voltage 
on their sources and drains are equal 
and no bias shifts occur when the 
transistors are switched 011 or off. Bias 
shifting here causes loud clicks in the 
headphones when the transmitter is 
keyed. U3B is an active bandpass filter 
which provides about 28 dB of gain and 
enough output drive capability to drive 
a pair of 40 ohm stereo headphones. 

SIDETONE 
I decided I'd give a sinusoidal 

sidetone oscillator a try here. I designed 
a Wein Bridge Oscillator as a sidetone 
generator with Q3 and Q4 acting as 
amplifiers and R20 adjusting the 
operating point for best sinusoidal 
output waveform. It does use quite a 
few parts but is a good alternative to the 

usual square wave or triangle wave 
sidetone. 

CONSTRUCTION 
The transceiver is built on a 2 X 3 

inch surface mount prototype board 
and mounted in a home-made 4 X 4 x 
1.5 inch box with the tuning capacitor 
along one side. No printed circuit board 
exists for the transceiver since the 
availability of surface mount  
components is very limited at this time. 
The SL6440 mixer is available in the DIP 
version from Kanga US1 and all diodes 
can be 1N914's or 1N4148's. Surface 
mount construction allows some very 
small transceivers to be built while 
providing minimal parasitic capacitance 
and inductance along with good 
grounding. It is also easy to work on 
since no solder needs to be removed 
from PC board holes before a 
component is removed. 

PERFORMANCE 
I am very pleased with the 

transceiver's performance. It has an 
incredible hi-fi sounding CW tone in 
my stereo headphones and makes my 
commercial transceiver sound pretty 
bad. The RIT simplifies tuning when 
compared to my MAVTI-40 homebrew 
transceiver which lacks it. The real 
operating pleasure was provided by the 
QSK which is so quiet that it is 
impossible to tell when the transmitter 
is keyed except for the loss of antenna 
noise. 

Next I plan to add the VFO frequency 
doubler and build a transceiver that 
would operate on both 80 meters and 40 
meters. 

1. Write t~ Kanga US: Bill Kelsey, NXET 
3521 Spring Lake Drive, Findlay, OH 45X40 

80 Meter Transceiver using Surface Mount Components - WlCFl 
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Putting the NNlG Transceiver on 80/40/30 Meters 
Dave Benson, NNlG 
80 E. Robbins Ave. 
Newington CT 06111 

What a long strange trip it's been! When I 
published the 20 meter superhet transceiver 
design in the Jan '93 Quarterly, I had no 
inkling of the excitement that the article 
would generate. As of this writing (Sept. '93) 
FAR Circuits has sold over 150 pairs of 
boards for this design - an incredible 
response given our circulation figures! 

I've received a number of inquiries about 
using this design on other bands. This article 
updates the original design for operation on 
80, 40 or 30 meters and slips in a few 
improvements as well. 

Changes: 
What would an update article be without 

changes? I received a few questions about 
conflicts between the original schematic and 
the layout furnished in the information 
package. None  of these affected 
performance, but were a source of confusion 
nonetheless! Send me a business-sized SASE 
for the new package - hopefully it's bug-free. 
Here's a summary of the changes made in 
this revision of the design: 

There's now a 10 uF capacitor added 
between pins 1 and 8 of U4, boosting 
audio gain by 20 dB. I also changed the 
output network somewhat to reduce 
high-frequency hiss. 

One of the prototype versions "took 
off" on transmitter key-down due to the 
use of extra-long leads to the AF gain pot. 
I added a capacitor to U4's input pin to 
cure this sensitivity. 

The dinky 7mm IF transformers have 
been replaced with the more robust (and 
cheaper) lOmm version. There's now 

also a series resistor at U2's V+ lead to 
protect T4 from burnout due to 
inadvertant shorts to ground. I commited 
to make this change after a memorable 
evening spent replacing three IF 
transformers in succession (Those of you 
who've suffered this setback will especially 
enjoy knowing that "Igot mine"too.) 

Added pads for a capacitor in parallel 
with T4 to permit a wider range of IFs. 
This allowed the addition of 30 meter 
coverage to this rig's repetoire. 

Added a 100 pF polystyrene cap in the 
receiver local oscillator (LO) to minimize 
drift. By adding a poly cap to make up 
about a quarter of the total parallel 
capacitance, the temperature coefficient 
of the oscillator's -6 toroid inductor 
material is largely cancelled. 

I also added extra pads for a fixed- 
value padder cap to allow trimming the 
LO to the right frequency without too 
much pruning and prodding on L1. I've 
resisted the urge to add a trimmer cap to 
the layout because the temperature 
characteristics of the tiny trimmers are 
generally poor. If you have space in your 
rig for an air-variable bandset trimmer, 
by all means use one! 

These changes collectively resulted in the 
need for new circuit board layouts. The new 
boards are slightly larger (2.0"' x 4.OW), but 
I've included conventional four-corner 
mounting holes this time around. If you're 
interested in the newer version, ask for the 
NNlG Mark I1 boards when ordering from 
FAR Circuits. (Dan's Small Parts & Kits is 
nuw supplying the rimer boards in his offering of 
this design. While I'm on the topic, for those of 
you who are curious about the business 
connotations of this deal: I don't make a centfrom 
Dnn's kit. Note nlso that from an editorinl 
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from an editorial perspective I'm just another The Good Stuff: 
author - see thefine print at the lmck of each issue The tables below show compo~lent 
for the usual disclaimers about ARC1 values for the 80,40 and 30 meter bands. I've 
endorsement. There - now I feel better, too!) also listed suggested component types for 

the capacitors. 

Receiver Board: 
I I I I I 

Transmitter Board: 

Troubleshooting: 
I'd be remiss if I didn't include a few 

words on this topic. Here's a summary of the 
typical DC current values you should expect: 

Receiver: U1: 4 mA 
(AF gain U2: 16 mA 
Q rnin.) U3: 4 mA 

U4: 3 mA 
U5/Q1: 3mA 

(30 mA) 

Transmitter: 
(Key-up): --- 
(Key-down): Uh/U7: 5 mA 

Q4: 15 rnA 
QS/Qh: 34 mA 

The information package now includes a 
marked-up schematic showing AC and DC 
voltage measurements. If the DC levels and 
supply currents vary drastically from the 
expected values, inspect the circuit board 
carefully before replacing components. 

Putting the NNlG Transceiver on 80140130 Meters 
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You'd be surprised how often the most 
perplexing problems trace back to solder 
bridges or under-etched "whiskers" on the 
PC boards! Other than that, the trickiest 
components appear to be the LO'S L1 and the 
IF transformers. If you absolutely can't find 
the LO signal on a receiver when attempting 
to set the oscillator frequency, check the 
wiring on L1 carefully to ensure that the 
"sense" of the winding is correct. See the 
building and alignment instructions (in the 
package) for correct installation. Also, the IF 
transformers themselves are prone to open 
circuits. It's not such a bad idea to check DC 
continuity on these you install them! 

Going it alone: 
If you're interested in putting this 

transceiver on other bands, you'll need to 
make the following changes: 

new RX/TX bandpass filter values 
change TX harmonic filter 
new collector choke value 
new T-R switch values 
new IF/ T4 tuning (maybe) 

The values of C2, C4, and the TX 
bandpass filter must change to a new 
resonant frequency. The transformers 
appear to be roughly 5 uH with a parallel 47 
pF cap integral to the base. In addition, the 
transmitter collector choke and harmonic 
filter must be scaled to the new output 
frequency. The T-R switch must be series- 
resonant at the operating frequency and 
component values are likewise scaled. 

A note of caution: not all IF frequencies 
are created equal when it comes to receiver 
design! Although it's possible to pick nearly 
any IF for a given application, if you choose 
one that's too near the operating frequency, 
the local oscillator (LO) components get 
unwieldy. I tried to keep the LO frequencies 
around 5-6 Mhz on each band as a 

compromise between component sizes and 
VFO stability. You'll also want to keep the LF 
and LO away from subharmonics of the 
output frequency to avoid generating in- 
band spurs on transmit. 

The other trick with IF selection is 
avoiding "birdies", which are receiver 
spurious mixing responses. This isn't a 
complicated topic, but it's outside the scope 
of this article (i.e, it wouldn't fit). You're 
basically checking harmonics of the LO and 
BFO against each other, in search of 
combinations which coincide within the 
receiver's tuning range. If you're interested, 
see the ARRL Handbook for a discussion. 

If you do select a new IF, the crystal filter 
capacitor values may need to be revised. As 
a general rule, the lower IF frequencies yield 
good CW crystal filter characteristics much 
more readily. The filter values I've suggested 
in the parts tables are certainly not definitive- 
feel free to tinker with these! See W7ZOI's 
article on crystal filter design in the ARRL's 
ORP Classics if you're interested in this topic. 

Just a suggestion - I'd think twice before 
using IFs in the 6 Mhz range. I tried this 
using two different surplus crystal 
frequencies, and even without an antenna, I 
could hear the local 49-meter BC giants quite 
nicely! If you must, check the proposed IF 
frequency on a general coverage receiver to 
ensure that there isn't a 40-over-S9 
powerhouse camped there. 

Conclusion: 
I' ve had a lot of fun with these little rigs, 

and indeed, I now have four of them in my 
already-busy shack. That'll do for now, 
thank you! I'd love to hear from other folks 
who've successfully put this design on 17 or 
15 meters or elsewhere. We'll plan to publish 
this information in the Quarter111 as we get it 
-how about it? 
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More on the Kenwood TS-50s 
by Dave Redfearn, N4ELM 
1784 Quail Ridge Road 
Raleigh, NC 27609 

Ins tead of presenting ano ther  complete 
review of the Kenwood TS-50s .  I'd like t o  
expand on John Mori's fine review in the J u l y  
'93 QRP Quar ter ly  by sharing some of m y  
experiences with the TS-50s. 

Compared to my Argosy 525,  the TS-50s  
does draw a lot of current.  At 13.5 Vdc, I meas- 
ured the receive current at 900 mA. I discov- 
ered that the setting for the display brightness 
has a marked effect. With the display lighting at 
full brightness the receive cur ren t  w a s  about 
1200 m.4 or so. With the  lighting off, the  receive 
current dropped to 750 mA. In transmit ,  the 
measurements for different power levels were as 
follows: 

Power Out Total Current ( A m ~ s  

100 

While not exactly power-efficient at  the lower 
power levels, this seems to be comparable with other 
synthesized transceivers. 

Menu Operation: 
The two setup menus are confusing at  first and 

do take some getting used to. I photocopied the 
manual pages (46.471 and keep those near the radio 
for quick reference. Changing a menu setting gener- 
ally requires hitting several buttons. 1 wish Kenwood 
had defined a separate button to access the menus 
instead of holding down the F. LOCK button-when 
I'm in a hurry sometimes ail I accomplish is to lock 
the VFO. 

There are several different ways to vary the 
tuning steps and rates for tuning around the bands. 
The microphone UPIDOWN button's frequency steps 
can be changed from menu A (16,171. The 1 MHz 
front panel switch can step in 1 MHz or 500 kHz 
steps (Menu B - 621. The front panel UP/DOWN 
buttons step to the next ham band if the 1 MHz 
switch is OFF, or steps according to the menu 
setting of the 1 MHz button if it's on. (It's harder to 
explain this than to actually do it.) 

For CW operation, the radio can be set for full 
break-in from Menu A (05). The radio uses relay 
switching and the radio is fairly quiet when switch- 
ing. 

Kenwood doesn't mention this. but the 500 Hz 
CW filter can also be used in-line during the recep- 
tion of AMTOR and RTTY signals to provide extra 

selectivity. To use this feature: Set the mode to LSB. 
set the IF filter bandwidth to .5 kHz, turn the SHIFT 
control to approximately the 3 o'clock positlon to 
center the received signal to the filter passband, and 
tune in the data signals. I'm using an old Kantronics 
UTU-XT for QRP AMTOR and RTTY and the added 
selectivity with the 500 Hz filter helps in copying 
weak stations under noisy conditions. 

The PF keys on the TS-50s microphone are an 
excellent feature. Each of these four keys can be 
programmed to perform any of the Menu A and B 
functions, some of the Front Panel functions. and 
some of the Special functions. Details for program- 
ming these keys are found on pages 49-50 of the 
manual. I set the followfng functions on my PF keys: 

PF1 :Cycles through the RF powersettings (4.5, 
50, and 100 watts) 

PF2:Changes filter bandwidth (2.4 kHzWidd 
0.5 kHz Narrow) 

PF31PF4:duplicate the Front PanelUPlDOWN 
buttons 

The disadvantage of having the PF keys on the 
microphone is that the TS-50s does not have an 
accessory jack for interfacing a terminal unit for 
RTTY/AMTOR/etc. You have to use the front panel 
mike jack to hook u p  a terminal unit or TNC so  
you'll lose the microphone and the PF keys while a 
terminal unit is connected. 

Adjusting for QRP operation: 
Lowering the R F  power output is pretty easy if 

you have jeweler's-type screwdrivers: finding the 
subminiature pots on the radio is not so  easy. 
Follow the manual's instructions for removing the 
top cover. the speaker, and the speaker bracket. 

VR-16 - the 50-watt pot and VR15 - the iO-watt 
pot are located on the circuit board, under where 
the speaker bracket mounts. near the front of the 
radio. These pots are very small and the silk-screen 
labels were located away from them. 1 adjusted 
VR15 for 4.5 watts output into a dummy load. I 
noted that 1 could adjust VR15 so  that the power out 
was less than 1 watt. 

In this setting VR15 Is near the extreme end of 
its range and can short to the other end of the pot. 
When this happens the output power jumps u p  to 
100W. so be careful! 

So far the TS-50s has worked well and I've 
made a number of CW. AMTOR. RTTY. SSB, and FM 
contacts with it. While the TS-50s appears to be 
mainly advertised for the SSB mobile market. I think 
it provides good all-around performance for both 
QRP and QRO operation. 
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Remote PF Keys for the TS-50s 
by Dave Rcdfeam, N4ELM 

A s  I mentioned on the previous page, it's neces- 
sary to use the microphone jack to interface the TS- 
50s with a digital interface unit, resulting in the loss 
of the PF key functions. I wanted to retain this c a p  
ability, so I added remote PF keys as described 
below. 

1 disassembled the microphone and traced out 
the wiring for the PF keys. These keys basically 
switch in different values across the mike UP1 
DOWN buttons (see Figure 1). I mounted six minia- 
ture switches. 22K resistors. and lOOK resistors in a 
small box, wired it to an 8-pin mike connector. and 
tried it out. It worked! Now I had the PF keys and 
the UPIDOWN keys in a small box that 1 could place 
in easy reach on the desk. The requires only three 
connections to the TS-50.5 mike connector: Pin 8- 
ground. Pin 4- UP and Pin 3- DOWN. I removed the 
remote unit's 8-pin connector and wired on a 1 /8" 
stereo plug in its place (Figure 2). 1 wired a 118" 
stereo jack onto a short cable which was wired into 
the mike connector for the terminal unit (Figure 3- 

top). With the terminal unit hooked up to the mike 
connector and the remote box plugged in, I can now 
use the PF and UPIDOWN keys to control the radio. 
I wired a second 118" jack onto a short cable which 
was wired into another mike connector (Figure 3- 
bottom). I used this adapter to connect the remote 
box directly to the TS-50s. 

I used parts and wire that I already had in my 
junkbox, but most of the parts for this project are 
available from Radio Shack: 

Descridion RS Part No. 

6 Push-button Switches 275-1547 
2 1 WK Resistors 271a5 
2 22K Resistors 271 -1 339 
1 1A" Stereo Plug 274-284 
2 1A"Stweo 

in-line jacks 274-274 
2 8pin connectors 274425 
1 enclosure 270-220 

Remote Switch Box 
connections 
-Figure 2- 

Wiring for Microphone 
UPlDOWNlPF Buttons 

-Figure 1- 
rs-so 

r ~ b l r  +o 
Rend* Bad 

R 

Remote PF key Installation 
-Figure 3- 
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Simple Attic Antenna for 10 Meters 
by Leighton Smart, GWBLBI 
33 Nant Gwyn Trelewis Here are the necessary materials: 
CF46 6DB Mid Glamorgan 

1- 6' 6" Plastic pipe, 1" to 3" diameter. 
Waies, LJK 

1- Block connector 2-mounting screws 
I decided to try a vertical for 10 meters 2- 9' lengths of single-strand wire (approx.) 

initiallv because due to difficultv in rotatine (Insulatine tare) 
my 1 0 ~  wire dipole I never d i i  too well in 
the general direction of South America and the 
Can bbean. 

I had worked that part of the world, but 
copy was always very rough, even when 
running a full 5 watts. T o  improve this situa- 
tion, 1 wanted to try a vertical. Due to local 
planning laws, however, 1 could not erect a 
vertical outside my house. The local Authority 
did not seem to mind long wires, dipoles, etc, 
but verticals would soon have some official or 
other rushing straight 'round to your house 
before you could key up! 

With this in mind, I made 
up this antenna with the attic 
(loft) space in mind. 1 con- 
structed this antenna on our 
dining table, much to the 
annoyance of my wife. Despite 
my explanations, I'm not sure 
she understands the impor- 
tance of 10 meters! The main 
support for the wire is a six- 
foot, six-inch length of plastic 
conduit pipe-the types used 
for household elechical wiring 
or plumbing. I actually found a 
piece of the stuff in someone's 
rubbish bin- it's now doing 
better service than buried in 
the local landfill! 

Figure 1 

The antenna is constructed as shown in the Figure 1. The wire is run 
vertically up the pipe and coiled at the top (see Figure 2). 1 found about 
six turns to be OK. The antenna is mounted in the loft by screws fas- 
tened into a floor joist (Figure 3). One or  more counterpoise ground 
wires, approximately nine feet in length, should be layed out across the 
loft floor. 

To tune the antenna for minimum SWR, simply adjust the loading 
coil by hand, stretching or compressing the turns, until a suitable match 
is obtained. 1 was able to tune mine in under five minutes. If necessary, 
raise the coil up and off the end of the pipe-the coil will stand by itself 
because you planned ahead and used single-strand wire. 

Since using my vertical, I have able lo work all around South 
America and the Caribbean. as well as other parts of the world when 
conditions are good on 10 meters. My first QSO using this antenna was 
with Columbia on 5 watts SSB, followed by VP5P with 4 watts of CW. 
It really works well, considering it's an indoor antenna! On ground 
wave, when the band has been totally flat, I've worked stations in the 
region of 35 miles distant with 5 watts SSB. As WlXH said in the 
October '93 issue of QRP Quarterlv, 10 meters isn't quite dead yet- so 
why not try a simple vertical? 

I I I I Editorial two-rents worth- 

Approx. 
6' 6" 

I Indeed. 10 meters is not dead-it's just pining for thefiords! I don't know 
if there's a trend here or not, but it seems there's nothing like a good 
sunspot decline fo  bring out the 10 meter antenna articles! -NNl G 

(tape! 

Base detail 

(Ground wires- 1 or more) 

2- d 

Coax to 
TXIRX (not to scale) 
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Breathing New Life into Over-The-Hill Tuners 
by Fred Bonsvita, WSQJM 
P.O. Box 2764 
San Antonio, TX 78299 
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As pressure on commercial manufacturers 
from the Checkbook Crowd for antenna tuners 
loaded with bell and whistles continues, more 
and more allegedly over-the-hill units are  
turning up on the used market. 

Generation-old tuners, which must be  
adjusted by hand, are being snubbed by the 
instant gratification set, which wants only units 
which tune themselves. As a result, buys on 
older tuners-particularly the plain-vanilla 
types-can be found at swapfests, in classified 
ads, and elsewhere. All one needs is a keen 
eye, the ability t o d o  a little industrial-strength 
negotiating and the willingness to build an 
SWRIwatt meter assembly to produce a tuner 
that is QRF-friendly at last. 

The tuner shown in the photo-a mid-1970s 

The modified MFJ tuner and its companion meter are  ready for 
action. At right in the tuner is the  vertically-mounted perf board 
holding the  SWRiwattmeter sampling circuitry. (Photo by Don 
Randall, WBSROU) 

model 16010-ST from MFJ-was found a t  a swapfest. A There was insufficient room to mount the meter in the 
little haggling brought the price to $15. A friend found an tuner case or  to put the rotary switch anywhere but on the 
MJF tuner designed for end-fed wires a t  another swapfest rear panel. This meant I had to reach across the tuner to 
for $5, so there are bargains to be found out there. switch meter positions, and that the meter is housed sepa- 

A little work and about $5 worth of parts produced a rdtely. Both were tradeoffs I willingly accepted, and neither 
rarity: a truly QRP-friendly tuner. Such tuners can be built, has proved achore. 
of course, but the cost was more than twice that for this The SWRipower-sampling circuit was wired on perf 
modified version. Size was also a factor in my decision. I board and installed closed to the input BNC and rotary 
wanted a compact tuner as part of an HW%ba%ed, suitcase- switch. The output jack is below the switch knob. 
portable station for vacations, picnics, and other outings. Construction, which is not critical, can be gleaned from the 
T h s  over-the-hill Nner fit the bill nicely. photograph. 

MFJ's tuners have never been all that great when it The obvious alternative to all this is a small SWWwatt 
comes to QRP (not even the companion to their new QRP mater intended for QRP power levels (the no-longer-made 
transceiver series, which has a "low power" scale of 0-20 Welz RP-120or the out-of-production MFJ 8201832 combi- 
wattq). If one wants a reasonably sensitive measurement of, nation, for instance) to eliminate the need to build one. 
say, 2 o r  3 watts, a QRP SWRlwatt meter, whether built However, I'm unwilling to commit either meter (I have 
into the rig or separate, i s  needed. This approach answers both) t o  my pb-and-gab station permanently. Again, cost 
that need. is a factor here, too. The roughly $20 this modified tuner 

Luckily, the interior of this swapfest bargain had suffi- has cost is less than half the cost of either commercially 
cient room that a QRP SWRlwattmeter sampling circuit made meterassembly. 
would fit in nicely and with no major shuffling of the MFJ Where t o  get parts: Most of mine came from the old 
parts. The SWRlpower circuit 1 chose was developed by junk box. The switch and stereo jack are available from 
Doug DeMaw, W l F B  (QST, August 1983). 1 used it Radio Shack. Ocean Slate Electronics also has these as well 
because it would handle up to 10 watts without smoking the as  the 2-watt resistors. (catalog from P.O. Box 1458, 
20LLohm Z w a n  resistors I had. Westerly, RI 02891). Meters can be obtained frnm Hosfelt 

My chief aim was a tuner that would handle balanced Electronics, 2700 Sunset Blvd., Stcubenville, OH 43952- 
feedline, and this one came with a 1:4 balun. The antenna 1158. 
for this suitcase station is the KISS (see the QRP Quarterlv, For other information on suitable SWRlwatt meter cir- 
October '88). Among the modif:cations were replacing the cuits, see "The G-QRP Club Antenna Handbook", "QRP 
SO-239s with BNC connectors; adding a small switch to Classics", WIFB's Antenna N o t e h k " ,  "WIFB's QRP 
the rear panel to change among operating, SWR and power Notebook", "QRP Notebook" and W IFB's Design 
metering positions; and adding a panel jack for the external Notebook". All but the first source are published by the 
meter. ARRL. 
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Technical Tidbits for the QRPer 

by Michael A. Czuhajewski WABMCQ 
7945 Citadel Drive 
Severn, MD 21 144 

IN THIS EDITION OF THE IDEA EXCHANGE- 

THE RS-12 ROBOT ISN'T DEAD, WIKKF 
STYROFOAM CW FILTER, W6WHM 
A SIMPLE AUDlO FILTER. WD5DHK 
SIMPLIFIED TEETER-TOTTER VXO FOR RIT, WA8MCQ 
MORE MFJ 90XX QUICKIES, N4ELM 
ANTI-HISS FILTER FOR LM386 AUDIO AMPLIFIERS. 

KA5UOS 
EL CHEAP0 PHONES FOR HISS REDUCTION. WU2J 
VARIABLE SIDETONE FREQUENCY FOR THE HW-8, 

WA8MCQ 
QUICKIE VOLTAGE REGULATOR, N2CX 

THE RS-12 ROBOT ISN'T DEAD 
A note from Bill Wawrzeniak,  W l K K F  o f  

Wallingford, CT, a fellow RS-12 buff-In your piece on 
QRP satellite work (pan one), in the July issue you indicat- 
ed that the RS-I2 rnbot wasn't working and just sent 
garbage. I have made a QSO with it and here is what I have 
observed. 

The robot will repeat what it hears. It will faithfully 
resend your CW if you are on the right frequency and 
sending a t  "exactly" the correct speed. This is not your 
signal being repeated the same way it is through the trans- 
ponder, but the computer on board resending what it hears. 
S o  i f  you are not at the right speed, or  if more than one 
signal is trying to work the robot at the same time, the 
computer will send out garbage. 

I'll admit it took a few passes to make the contact, and 
on the first QSO the computer called me WlKKl but it can 
be done. A memory keycr makes the job a lot easier, since 
electronic boxes seem to understand each other bctler. 

I borrowed our club's Ten Tcc Argosy to use as the 
transmitter. so it was easy to tell on my TS-850, the receiv- 
er, when the computer waq repeating my string of dits, as I 
varied my uplink frequency. It works; if you can't monitor 
the downlink while you send because you're using a single 
rig in split lrequency mode, try it with a borrowed second 
rig and listen to the robot while you call it. 

-DE WIKKF 

STYROFOAM CW FILTER 
Fmm Bob Richardson, W6WHM-Take a small styro- 

foam beverage cup, remove a portion of the rim as shown 
in Figure I ,  and invert it 
over the spcakcr on your 
receiver. You will be pleas- 
antly surprised a t  the 
enhanced selectivity and 
volume of CW signals. Do  
not place anything on the 
cup to hold it down or  you 
will destroy the resonant 
frequency response. 

A couple small pieces of 
Q - , cellophane tape are all that 
'e - -=? . - - - , is necessary to hold it in -- 

place. 
SFE,&XER M e U m D  
I N  CPBtNLT TQP OF 

-DE WriWHM 
R C ~ R  ORTWSC\ IR 

Figure 1 

A SIMPLE AUDIO FILTER 
From Ray Lowe, WDSDHK of Lancaster, TX-I tnnk 

a step backward in technology to build a simple but effec- 
tive audio filter. By adding a capacitor across a series 
circuit, I was able to improve the high frequency rolloff 
response between 800 and 1HX) Hz. This filter (figurc 2)  
does a good job; it improves reception even with a 5(10 Hz 
lilter in line. 

-DE WD5DHK 

SlMPLIFIED TEETER-TOllER VXO FOR RIT 
From me, WA8MCQ-SPRAT #54 (Spring 1988) 

carried an interesting little VXO circuit by Doug DeMaw, 
WIFB, and it also appeared in his article in the Oct 1988 
QST titled "A Three Channel CW Emergency Transceiver". 
The rig used crystal control for both transmit and receive, 
with a small fixed shift on the latter to give a suitable CW 
offset. In transmit, thc crystal is allowed to oscillate a t  its 
normal frequency, and in receive a coil and capacitor are 
added to pull it a bit. 
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As shown in Figure 3,  two trans~stors are used; Q2 
grounds the crystal to allow normal operation for transmit, 
and in receive Q2 opens up while Q3 grounds the end of 
RFCl to allow an offset. Figure 4A IS another way of 
drawlng the circult, whlch makes it a b ~ t  easier to visualize 
the operauon, and 48 1s the equivalent with a swltch instead 
of two transistors. 

The exact value of frequency shift is determined by the 
setting of variable capacitor C2. In transm~t. 4 3  is not 
conduct~ng and the end of the RFC is above ground. 
However. a little study of the clrcult shows that it can be 
simplified by permanently grounding the end 01 the choke 
and dcleting Q3 and 11s associated p a n ~ e e  Figure 5. There 
1s no reason why one end of the choke must float dunng 
transmit, slnce the other end of the caplcoil combination IS 

- 0 OSC 

4' 3V  

Q Z  \ L, 
c .  i- 

grounded. (I built the circuit and tried it with 4 3  operating 
normally, and with the end of the choke grounded, and 
there was nodifference.) 

Note that I also swapped positions of the coil and 
capacitor: now the rotor or the cap is grounded, which 
simplifies mounting. The circuit waq originally intended to 
provide a small offset in receive to provide a beat note in 
CW, with the cap being a "set and forget" adjustment. 
However, you can experiment with the variable cap to give 

0 5 c  a larger range, mount it on the 
panel and use it to tune around 
a b ~ t  in recelve. The values of  1 . - ,  

the cod and capacitor are for 
40 meters; lor other bands you 
can refer to the many VXO 
circuits in pnnt. 
-0E WAXMCQ 
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M O R E  M F J  90XX QUICKfES CW Keyer Mod: As shipped, the dot and dash connec- 
Fmm Dave Redlearn, N4ELM of Raleigh, NC-After tions on the jack are reversed, at least for me and everyone I 

reading John Ziller's Weak Audio Pixfor rhe MFJ in the asked; dot is on the ring and dash is on the tip. I cut the 
July 93 Idea Exchange, I got the Radio Shack 2 5  ohm pot PCB traces and wired two jumpers to connect dot to tip and 
and started disassembling my new 9020. 1 traced out the dash to ring. Now the jack wiring, Figure 9 ,  is compatible 
path to the audio pot and found an extra resistor in the with my other keyers. 
circuit that was not on the schematic, 100 ohms in parallel 
with the pot (Figure 6). I DOT n 

m 
oni%;unl rchrhnt;e R C ~ U R ~  C ~ R C L I ; ~  More Power! Audio, that is ... T o  increase the audio 

output, I built a Ramsey BN-9 audio amp kit and installed it 
I found a copy of Rick Littlefield's original article on between the phone jack and the speaker (Figure 10). 1 built 

building the 15 meter rig. He presents two options for con- it as  the low gain version and added an extra 10K pot to 
figuring the audio output circuitry. Neither option matched adjust the audio level. I mounted the PCB piggyback on the 
the original wiring of the 9020. Since I already had the new MFJ CW audio filter board. This works but the gain adjust- 
pot and lhe radio apart, I removed the 100 ohm resistor and ment can be tricky; I'm still playing with it. 
250 ohm pot, and installed the 25 ohm pot which worked ------. +8- lsvdc 

great. 1 suspect that replacing or  bridging the lOOohm resis- 
10°F 

tor with 10 ohms would also work OK and save the c o a  of q+ 9 !. - 
the new pot (Figure 7). 4 c"6 U1 

LM388 - 

C5 

-DE N4ELM 

To elitninate some oj 
the hiss in the audio stage I 
installed a 0.005 ufcapaci- 
tor and IOK resistor in 
series between pins I and 5 aa 
of the IM386 audio chip. as 
shown in Figure 8 .  1 sol- 
dered them between the pads 011 the hotto~n of the PC 
board. /A slightly different version ofthis rnod appears in a 
later ilerr~. WA8MCQ1 

Quick Disassembly: Remove the top cover, unsolder 
the wire to the SO-239, rcmove the knob and nut on the 
keyer speed control (if installed), remove the screw holding 
the output power transistor, remove the six screws from the 
bottom of the radio. The bottom of the case will now slide 
off, leaving the front panel and PC board together as  one 
assembly. Reassemble in reverse order. 

A N  ANTI-HISS FILTER FOR 
L M 3 8 6  A U D I O  AMPLIFIERS 

By Don Kelly, KA5UOS: adapted from the July 1993 
issue of the Oklahoma QRP Group newsletter-The LM386 
is a very p p u l a r  audio amplifier. However, nothing is 
perfect: the device produces a hiss, most noticeable when 
the audio is cranked up on a quiet band or  with the antenna 
disconnected. On noisy 4 0  meters it's not a problem. 
However, when the band is quiet the effect can be disap- 
pointing when trying to hear a weak one. 

Here is a simple but effective modification. A portion 
of the audio output, pin 5, is fed back to pin 8 to cancel the 
hisssss. I have used it with several of my receivers: in each 
case I was satisfied with the results. I was especially 
pleased when I used the mod in a receiver in which I cas- 
caded two LM3R6s. The hiss was multiplied, but implemen- 
tation of the filter provided a much improved audio output. 
It requires only a I O , ~  ohm resistor and 0.01 uF capaci- 
tor. Figure I1 on the next page shows a typical circuit with 
the added components. [This is a slightlv dijferent version 
ofthe N4Ew.I his.% redrrrer. -WA8MCQ] 

18 The QRP Quarterly January 1994 



all the highs of the static rrmhes and 
quirkly became rather irritating. The 
communications-grade headset and el 
cheapo walkman-?ype phones were 
much more pleasing, even though they 
had poorer frequency response and 
would sound lousy on a CD player. 
(Later tests with a new Tangerine 
Dream CD confirmed that.) The moral 
is to keep the high quality phones on 
the stereo where yorr want all the h i ~ h s  
and put the "poorer" phones on the 
ham rig.] 

P I G  1 1  VARIABLE SIDETONE FREQUENCY - FOR THE H W - 8  
EL C H E A P 0  PHONES 
FOR 5 lSS R E D U C T I O N  

From B y r o n  Weaver ,  WU2J o f  Palm Bay,  
Ft-HISSSSSSS...well, welcome to the group! Numerous 
comments have been made about the hiss of the LM3R6, yet 
I never noticed any although my hearing is quite normal. 
Oftentimes I thought it overdone, or  perhaps my LM386's 
were exceptional. Recently I bought a pair of stcreo ear- 
phones for $2.99 on sale, because the sensitivity figure 
looked impressive and I thought I'd compare it with my 
well-tested phones I've been using for 6 years. Well, the 
stereo phones were equal on sensitivity but what a 
HISSSSSSS on LM386 transceivers (but not on the 
Argonaut). Now I knew what they've been talking about! 

When I originally purchased my first earphones I tested 
them all on the Argo 509 at the weakest signal level and 
found a pair for around $4.98 made in Japan, with 
"Electrophonic"and "SE-I" on them, to be my choice. I 
bought 4 or  5 pairs (XYL AC4RU is a ham also) and have 
used them for years. The plastic head loops invariably 
broke so  the ear pieces were later mounted on the other 
"junky" earphones frames. 

Not too long ago I tested about 10 pairs of cheap 
phones for frequency response and sensitivity by plugging 
each into my homebrew twin-T oscillator. My 8 ohm 
Electrophonics were the best on sensitivity (but an equal 
was Elega Audio Stereo Headphones, I found 
them more sensitive than any others at really low frequen- 
cies. At 1.5 to 2 KHz they are inferior to others, but are 
excellent QRM fighters for a CW operator, especially 
around 400-500 Hz. They work almost as good as an audio 
filter and produce no HISSSSS. 

-DE WU2J 

IWA8MCQ note-On a night with lots ofstatic an 4 0  
meters I tried an old Rheem communirations headset, my 
good quality Kos,r hi-fi phones, and rwo pairs of el c h e a p  
plastic stereo headphones. I war wing my TS-430s so hiss 
was no1 a problem, but the Koss phones really let through 

From me, WA8MCQ-I got a letter a while back asking 
about the sidetone frequency of the HW-8. I checked one 
on my bench for repair and found it was almost hOO Hz. 
Since the sidetone didn't quite match the frequency of any 
of the W3NQN passive audio filters (which prompted the 
request), I checked the schematic to see if there is an easy 
way to vary it a little. 

As it turns out, it's quite simple-just vary the value of 
R75, a 47K resistor in the feedback loop of the sidetone 
oscillator (ICZD), shown in Egurc 12. You can play amund 
with just about any value pot you have on hand and get 
suitable results. A lOOK pot would be a good starting point. 
although it would give too large a rdnge to be practical. 
You might want to try a smaller pot in series with a resistor 
of less than 47K. and vary the values until you get a good 
spread. 

You might want to vary the sidetone a hit to match up 
with a fixed frequency audio filtcr, or  perhaps thc TXIRX 
offset of your HW-8 isn't quite thc same as the sidetonc, or  
maybe you'd just like a littlc variety from time to time-the 
mod is quite simple and there's plenty of room on the rear 
panel to mount the pot without putting more holes in the 
fmnt panel. 

-I)E WABMCQ 
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JOE'S QUICKIE #8: ROLL-YOUR-OWN 
QUICKIE VOLTAGE REGULATOR 

From Joe Everhart, N2CX of Brooklawn, NJ, here's 
#t? in his aperiodic series of technical Quickies-Here's a 
homebrew voltage regulator, lifted from a commercial 
product I designed years ago before voltage regulator ICs 
were economical. It has lots of applications for QRPers and 
other homebrewers. 

Many transistor and IC circuits need carefully regulat- 
ed voltages. For example, VFOs and other tuning circuits 
need regulation for stability. Timing circuits need similar 
control. And virtually anything that runs from battery or 
solar power needs regulation to maintain performance with 
varying source voltages. 

Why not just use an IC regulator in the first place? 1 
often do use one of the 78XX (positive voltage) or 79XX 
(negative) series devices myself. [mere are also the 78WX 
and 7 9 E  which are low current versions in a TO-92 
transislor style package. -WA8MCQ] They have great 
specs and are very inexpensive, but they don't always fit the 
bill. The choice of output voltage ratings is limited, and you 
can never find the one you want when you need it. They 
can be tough to get when you need one in a hurry. And they 
sometimes oscillate or generate noise at low operating cur- 
rents. 

For simplicity, shunt zener regulators are hard to beat, 
but they tend to be power hogs. Their efficiency is 
low-they need 20 mA or so for good regulation. That fairly 
high current also means that they can have substantial wann- 
up drift. And a serious handicap of operating them with low 
current is unwanted noise generation. In fact, they're so 
good that the popular noise bridges use a zener at low 
current for their wideband RFnoise source! 

The Quickie Regulator shown in Figures 13 and 14 
(positive and negative voltages) is another option. It's more 
complex than integrated or 'ener shunt regulators but it also 
has its own advantages. 

The components are very cheap and available to 
scmungers. It has a very low operating current-less than 2 
mA. While the zener diode reference operates low on its 
knee, the two transistors add plenty of gain to give good 
regulation. 

It also offers some overcurrent protection. Current gain 
limitations of 4 2  limit the maximum current the regulator 
can provide so a small degree of protection is available. Of 
course a prolonged short circuit on the output will make Q2 
overheat and fail eventually. 

An important feature of the Quickie Regulator is that 
you can set the output voltage by picking the right zener 
diode reference. The choice of zeners is much wider than 
the choice of 78XX regulators. Since the zener operates at 
lower than usual currents, the regulator output voltage is 
very close to the rated zener voltage (more about that later). 

Now for some circuit functions. Zener reference diode 
Dl cumnt level is set by R1.560 ohms is a good compro- 
mise. A lower value will give higher zener current and 
perhaps better regulation, but at reduced efficiency. 

Transistor Q1 produces voltage gain to overcome the 
effect of low zener current. Pass transistor 42 produces 
current gain so that the regulator can provide 10 mA or so 
of regulated power. Resistor R2 provides Q2s base drive. 
Reducing its value will increase the regulators maximum 
output current at the cost of more wasted power for low 
current output. 

Capacitor C1 provides operating stability for the 
circuit, keeping it from oscillating. It also helps filter out 
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any noise that might be generated by the zener reference 
diode. Capacitor C2 gives the circuit good noise rejection. 
With RF  circuits such as  VFOs, RF  bypassing may bc 
helped by adding a 0.047 or 0.1 uF  ceramic cap in parallel. 
Like most IC regulators, the Quickie has a low source 
impedance but poor sinking capability, so the output cap is 
very important. 

Component selection is not critical, but here are some 
notes on picking good semiconductors. As  mentioned 
earlier, zcner reference D l  sets the output voltage level. I've 
had best rcsults with the popular 1N75X series diodes. 
They range from 5.1 volts for the IN751 to 10 volts for 
1N758. This family is designed for a maximum power of 
400 mW and others with similar ratings will probably work 
just as well. One watt or  higher zencrs will probably need 
R1 to be decreased to give higher operating current. For 
operation from 12 volt sources, it's best to keep the output 
voltage at 9.1 volts or  below to give 3 volts of "headroom' 
for the pass transistor 42 .  

Transistors Q1 and 4 2  can be just about any garden 
variety silicon types. For positive regulators (figure 13). 
NPN 2N2222 and 2N3904 types are a good choice. PNP 
types are needed for negative regulators shown in figure 14; 
2N2907s and 2N3906s should work well. 

The Quickie Regulator is a circuit to enjoy. Like other 
Quiclue circuits, it's not the simplest or highest performance 
circuit you can build, but it does have a high degree of 
utility value. 

Also, like my other Quickies, it's easy to duplicate and 
it works aq described without major tweaking or alignment. 

Best of all, it doesn? use expensive or hard t o  get parts. For 
the most part you can use what you have on hand, o r  parts 
carcfully liberated from that "who knows what purpose" 
board you got for ten cents a t  the last hamfest. And finally, 
it's simple enough to bc adapted for whatcver project you 
have in mind. 

PS-There's nothing new in this world. After I wrote 
this Quickie, I bought an old Argonaut 509. Later models 
use an LM723 IC to get their regulated 8 volts, but carly 
models like mine use a discrete voltage regulator-and it's 
the same circuit as my Quickie. The diffcrenccs are in the 
component values: 

Ql:  MPS6514 42 :  2N3053 
D l  : 1 N756 
R1: 1K R2: 220 ohms 

It's obviously designed to supply more current than my 
circuit, probably in excess of 5 0  mA. Using the IN756 
produces an output of about 8.7 volts as  measured. The 
circuit may not be original, but this certainly validates it as 
a useful design! 

-DE N2CX 

~ ~~ ~ ~~ ~ ~- - ,~ ~ - ~, ~ ~- ~-~ - - -  ~- 
iigure oul who they're talkin about; in the meantime, j o u  
ran help stop the spread of &is horrible cancer by sen ing 
YOIJR technical tidbits to the lgea Exrhangr and longer arli- 
cles lo Dave Benson. The obvbous solulion'is to have nwre 
authors; the fate of the QRP Quarterly is in your hand5! 
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I MODIFYING THE FT-7: (Part 1 of 2) 1 Turn a Good ~ a b i o  into'a Great ORP Radio 
1 by Phil Salas AD% 

1517 Creekside Drive 
Richardson, Texas 75081 
packet: @ NSLDD.#NTX.TX.USANA. 

AUDIO I N  
5 ) 

NB 
8V 

10) 1 

INTRODUCTION 
My favorite QRP rig (of the several I own) is a Yaesu FT-7. 1 Virtually all of the circuiny in this radio is on separate plug-in 114 

1 cards making it easy to get to and modify. AU the adjustments 
are easily accessible and the radio has a terrific receiver. And, 
since these are mid-70s vintage radios. the price is reasonable 
when you can find someone who wants to part with one. 
However, there are several modifications that can be made to 
this radio to really improve its performance and operating 
convenience. 

MODIFICATIONSIADJUSTMENTS 
The FT-7 is rated at 20 watts i n ~ u t  10 waus PEP and CW 

I I output. My FT-7 put out 16 watts so some adjustments were in 1 1  

order to get to the QRP levels. First. I adjusted the maximum 
11 

output to 10 watts CW and PEP. This is easily done by keying 
the transmitter in the CW mode and adjusting the ALC control 4.7 UP 4.7 W 

(VR1501 on the back of the radio by the key jack-see the in- 42.5 m 
suuction book) such that you are at the 10 watt level as meas- 
ured on a wanmeter. The FT-7 should be connected to a resis- 
tive 50 ohm dummy load for these power measurements. 13 

The FT-7 now puts out 10 watts PEP and CW but you need 
to be at 5 watts maximum for CW QRP. You could adjust the 
ALC for 5 watts for both CW and SSB but I chose to keep the 42.8 or 

SSB PEP at the maximum 10 watt QRP level and adjust the 
CW output separately. This is easily done through a simple t8V 
modification of the IF u n i ~  The IF unit contains a separate i t  
8999.3 Khz crystal controlled oscillator for CW transmit. The 1,4,6,7,8,14 - 

Lm 
frequency gives you the 700 Hz offset necessary for CW. To 
give a CW drive conaol, I replaced R421 (10K resistor on the FIGURE 1 

gate of 0404) with a 10K multi-turn mtentiometer as shown in 
AUDIO FILTER/ CRYSTAL SWITCHW 

h e  before and after schematics ( ~ i ~ u k s  1 and 2). I epoxied the 
10K potentiometer to the IF unit pc board as close to 4404 as 
possible. I also replaced several stand-up resistors and large 
disk capacitors with smaller units so that I would have room for 
this potentiometer and be able to adjust it when the unit was 
plugged in place. 

I found that the FT-7 gain through the transmitter varies 
slightly as a function of the band used. The gain is highest on 20 
meters, and lowest on 80 and 10 meters. Therefore, I set the 
potentiometer for 5 watts output on 20 meters. With this setting, 
I wound up with 3 waus output on 80 and 10 meters. I made one 

PIOUBB 2 
FILTER/SWITCHW BOARD LAYOUT 

more modification to this board. You can vary the 8999.3 kHz 
frequency quite a bit with the crystal oscillator tuning capacitor. 
The R - 7  manual tells you to adjust this capacitor for a given 
output LEVEL. When I did this, I found that the crystal could be 
off frequency by several hundred Hz, yielding the wrong CW 
transmit offset. As it is very difficult to measure this frequency, I 
modified the board to bring the output to pins on the top of the 
board where I could easily connect my trusty frequency counter. I 
used a piece of shielded audio wire connected to the anode of 
D402 and ran it to the top of the board. For the test pins, I drilled 
two small holes in the board and soldered two small nails to the 
ground plane. Then I cut away the ground plane around the nail I 
was using for the center conductor connection of the cable. (A 
Teflon standoff post eliminates the need for ground plane 
"surgery" -NNI G )  

Now I was easily able to adjust the crystal oscillator frequency 
for exactly 8999.3 kHz. 

CONCLUSION 
With some fairly easy modifications, you can turn the Yaesu FT-7 
into an excellent CW QRP rig. In the next installment, we'll add 
crystal switching to extend 10 meter coverage, as well as a variety 
of other useful features. 
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S&S Engineering ARK40 Synthesized QRP XCVR 
by Michael A. Czuhajewski WA8MCQ 
7945 Citadel Drive 

STABlLlTYlSENSlTlVlTYISELECTIVITY 
Being synthesized, it's literally rock solid-the master 

Severn, M D  21 144 crystal oscillator determines the overall frequency stability. 

With additional comments 
by Walt Thomas, WA4KA 

I monitored the transmit signal on a counter from a cold 
start, and over the first hour it drifted 45 Hz. How was the 
receiver? It could hear anything that my TS-430s could, o n  
both mv 40 meter loo0 and signal eenerator. Dick soecs the - - 

By now you've probably seen the ads, and many have minimum discernible signal (MDS) a t  c 0.1 microvolt, and 

met the designer and rig a t  various gatherings around the that's what I got. I measured the noise floor, 3 dB signal- 

country. My first impressions of the ARK40 and Dick plus-noise to noise ((S+N)/N) ratio, using the technique 

Szakonyi, KA3ZOW. were very good and the 118 page described by W7ZOI in his July 1975 QST receiver article, 

manual blew me away. I asked him to send me a loaner to and it wm about 0.06 pV. (Dick also rates it at 0.3 p V  lor  

review, and when my "lease" expired I hated to send it 
10 dB (S+N)/N.) 

h r k  It uses what is now the de  facto standard crystal filter "-... 
The usual comment I get whenever I mention the ARK- 

40 is it's awfully expensive for a QRP radio. There are two 
schools of thought on that, and I go along with Mike Bryce, 
WBRVGE. According to his review in the October 1993 
issue of 73 Amateur Radio Today, he has said many times 
that "what the world needs is a low-cost synthesized QRP 
transceiver," and that now his d m  has come true. 

Why a synthesized rig? Getting a really stable analog 
VFO can take a lot of work, and getting accurate and 
repeatable dial calibration can be tricky, especially on a 
mass-produced or  kit rig. Although the tradeoffs are greater 
complexity and cost, frequency synthesis takes care of 
those problems. 

Since Mike already covered the rig well, and Cam 
Hartford, N6GA did it in the KI6SN QRP column in the 
November 1993 Worldradio, 1 won't go into great detail on 
the innards. (Be sure to read those reviews if you can.) The 
high points: thanks to the synthesizer (one entire PCB is 
devoted to that function) it has superb stability, accuracy 
and resettability; it has an excellent receiver (Dick has been 
designing them professionally for over two decades, and it 
shows) and great QSK. It's very well designed and con- 
structed, and quite solid. As a matter of fact, before I 
hooked it up for the first time it took an accidental 3 foot 
nosedive onto a hard tile floor and that didn't bother it a bit 
except for denting the plastic bezel slightly. (The chassis is 
extruded aluminum.) It worked perfectly for the entire 4 
weeks I had it. It seems like every other issue of the QRP 
Quarterly lately has a letter bemoaning the fact that QRPers 
are 20 years behind the times, hopelessly locked into old 
technology and super-simple rigs, and asking why we don't 
take advantage of the nea8er components and circuitry 
available. While they didn't use some of the really fancy 
(and expensive and complicated) direct digital synthesis 
circuits, S&S Engineering has finally pushed lowcost QRP 
ahead a steo or two toward the futurc. 

for simple superhets, four carefully selected crystals at the 
IF frequency, and it works well. Stmng signals could be 
heard a little on the wrong side of zem, at low pitches, but 
you can hear the same thing with some expensive, commer- 
cia1 radios. There is also a narrow audio filter which tight- 
ens things up even more when necessary. 

KEYING 
The QSK was nice, and I don't recall any popping or  

thumping in the audio. Instead of electmnic TIR switching, 
which can result in a bit of signal loss, it uses an antenna 
relay which kicks in with each dot and dash. It makes a fair 
amount of mechanical noise but is not terribly objection- 
able, and when using phones it's hardly noticeable. (The 
"VOX" is on all the time: there is no  pmvision for manually 
switching between transmit and receive mode.) 

My review rig had the optional iambic keyer installed, 
which gives it an interesting quirk-it momentarily pops into 
transmit a t  full output for about a second when you turn on 
the power. That's an idiosyncrasy of the Curtis 8044 chip, 
not the ARK-40 itself, and my homebrew 8M4 keyer does 
the same thing. 

Several folks have commented that if you have the 
keyer installed you're locked into using it. You cannot 
connect a straight key, bug, keyboard, contest keyer, etc. 
This was a problem for WA4KAC. to whom I war going to 
sub-let the rig for more tests-he wanted to use a straight 
key. Being a loaner which I couldn't chop up, 1 soldered 
wires onto the "transceiver" PCB at the proper spots and ran 
them out through the hole of the jack for him to connect his 
hand key. An extra jack would have been nice, or  a switch 
to allow the existing one to be used for both key and 
paddle. (This is not the first Q R P  rig with this 
shortcoming.) Don't wony about not being able to key up 
continuously for adjusting an antenna tuner, though-just 
turn the speed contml fully CCW until it clicks. 
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Inside the ARK40, synthesizer board on top and transceiver board on the bottom. Not 
shown is the metal shield which slides in between the two boards. S&S Engineering photo. 

TUNING buttons ol the AKK4U ~ t ' r  much more dllt~cult to accidental 
As most of you know by now the tunlnp method 1s a b ~ t  IY change frequency. 

nonstandard, using push buttons to step upldown by IcW BUILDING IT Hz, I ,  10 and iOi) kHz. but it didn't rake roo lone to eer - I rece~ved an assembled unit, so  can't relate any person- used ti> it. Al t l~uugl~ it's not pa~ t i cu ia~ ly  c u ~ ~ v c r ~ i c n t  f u ~  
tuning slowly acmss the band, it's really great if you have to al experiences. WBXVGE recommends that a first time kit 

builder pass on it, but his commcnts on assembly make it be on a certain frequency. N6GA said it's a unanimoils criti- 
cism of the rig, and everyone I've talked with agrees, but I look like experienced builders should have no problems. 

think it's an acceptable !ndeoff for the stability, reps!tabili - S&S says it takes around 16 hours to assemble, and Mike 

ty and accllrary of synthesis. (He could have used a mtarv said that's about right. (There are no coils to wind, by the 
' Way.) knob, but adding a ;haft encoder. loeic and disolav w n ~ ~ l d  - r ~ .  

drive up the price even further, cutting into potential sales.) A SECOND OplNlON 
Need to be exactly on 7037.8 kHz lor some reason? FROM WA4KAC Turn on the rig, punch up 7037.8 and that's PRECISELY 

where you are; come back in ten mint~tcs or  ten hours and I lct Walt Thomas, WA4KAC. play u-ith the rig for a 
~~~~ 

you're still on 7037.8. (Try that with any other QRP rig few dnys to get anothcr print o l~vic~v.  His comments: 

under $300!) "I fed the rip through a T-match tuner and a l :4 balun 

Have you ever accidentally bumped the tuning knob on to a o5 font horiznntal I m p  a b u t  ?n lee! a b w e  thc street in 

a rig and lost a station'? It does happen. W-ith the push the attic of my frame townhouse. I operated a few cvenings 
during August. making several stateside QSOs and attempt- 
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ing to work some 4 0  meter DX. I did succeed in working 
DLSKUS and F5PLZ, and heard many European countries 
as wcll as ZL2. I would say the sensitivity is satisfactory. I 
noticed that very strong (Sf?-9) signals leaked through the 
oppnsite side of the crystal filler at about S2 or  3,  but the 
QRM on this superhet was much less than the audio images 
on my direct conversion receivers. Somctimes the AGC 
would pop from AC line transients, reduce the gain and 
then recover after abnut 1 second. 

"The TIR relay operates at QSK speeds and is quiet; I 
could hcar the signals between characters at my 15-18 
WPM a easily as  on my W7EL tnnsceiver and didn't hear 
any mechanical "clicks" while wearing headphones. 

"The really dinerent thing about this radio is the tuning 
method. T o  scan the band I pushed the UPor  DOWN I kHz 
buttons with the active filter in the wide mode. Once I 
found a station I wanted to contact l switched the filter to 
narrow and pushed the 0.1 kHz buttons until I got as near 
the filter peak as  1 could. This sets the proper TIR offset. 
Any final peaking was done with the RIT, which tunes 500- 
8 0  Hz eithcr side of zero. 

"This tuning method definitely takes some getting used 
to: I found it much less convenient than the continuously 
variable tuning KNOB on my other transceivers. This 
thumbwhcel tuning methtd has been used on several air- 
craft radios and those were not widely accepted, even 
though aircraft radios operate only on discrete, fixed fre- 
quencies. 

"The radio is packaged in an extruded aluminum case 
with silk screened front and back panels and appears to be 
very rugged. The speaker (which I never used) is mounted 
on the front in a vcry nice aluminum "grill". The manual is 
exceptional. Though not a Heathkit step by step kit, it is 
very well documented. The schematics are laid out on large 
fold-out shcets so  they can be viewed easily, the parts lis& 
are complete and allow specific parts to be easily located. A 
complete description of how the radio operatcs is given, 
including synthesis section, and excellent assembly photo- 
graphs are provided. 

"Would I buy an ARK-407 Pmbably not, because of its 
tuning method and cost. However, this reflects MY prefer- 
ences and operating style. It is a GOOD radio, as  evidenced 
by thc European contacts in August, with abundant QRN, 
from my less than optimum QTH, an indoor antenna and 
urban noise levels." 

-DE WA4KAC 
MISCELLANEOUS 

Current draw-The rig is rated at 1. I amp in transmit a t  
12 volts, and if you go to 13.8V it will take a little more. Be 
sure your supply can put out at least that amount without 
the voltage dropping. This is not a rig to use on a battery 
power source, unless it's a really big one: just receiving 
requires 400 ma, since there's a lot of frequency-determi- 
ning circuitry inside which is active all the timc. 

Mil l iwat ts4ne of the brochures said "adjustable to 
milliwatt levels," but it way not mentioned in the manual. 

From the schematic it was obvious that the control is R112 
on the transceiver board, which sets the injection level of  
the transmit mixer, and Dick verified that. Unfortunately it's 
a PCB-mounted trimmer pot, not very convenient t o  
use-some disassembly is required to get to it, and I 
wouldn't want to drill an access hole in the case. Since I'm a 
milliwatting nut at times, a pot with a knob mounted on one 
of the panels would be one of my first mods if I ever buy 
my own ARKIIO. 

No protective zener-The errata sheet points out that 
there is no  SWR protection for the final amp transistor, and 
a quick look at the schematic verified that; the now- 
standard 33 or 36 volt zener diode is conspicuously absent. 
Dick said he could never get it to work right for some 
reason, so left it out. You might want to put one in there 
yourself: we don't deliberately transmit with antennas dis- 
connected but it does happen, and even if I had a spare 
MRF476 on hand I wouldn't want to gamble. 

Extra space-Want to put some additional circuitry of 
your own inside? Dick provided an empty space (with iso- 
lated PCB pads) on one circuit board for just that purpose, 
about 11/2" x 2". The optional keyer goes right above it but 
leaves some clearance; although that limits the available 
height, you can still put components there if they don't stick 
up too much. 

S&S also has the ARK20 for 20  meters. Dick told me 
at the time of writing (October) that the ARK30 should be 
available for the 10 MHz band around the first of December 
1993. 

"MY FIRST QSO WAS WITH..." 
An unwritten rule of reviews seems to be that you have 

to include comments like "my first contact was the Mcllish 
Reef DXpedition during their first ten minutes on the air." 
WB8VGE had a refreshingly honest approach to "first 
QSO" in his review of the HW-9 years ago in the QRP 
Quarterly, so  I'll be hmest as well. 

On the first night I tuned around 40 meters at 11 PM 
and heard lots of signals, including several Europeans. I 
finally answered someone in Fulton, MO. He never got 
more than half my ca l l  right, and told me over and over that 
he'd never be able to make a real QSO out of it, so 73 OM 
and QRZ? .... I never even got to make a rebuttal. Ten 
minuks later I worked someone in the Czech Republic (but 
didn't really buy the 599 report he gave me!). The trick is to 
be very careful about who you call for that first QSO. 

IN THE NUTSHELL ON THE BOTTOM LINE 
The ARK-40 is a relatively expensive QRP kit, but 

that's because it has a LOT of electronics inside, giving it 
\,cry good performance and unbeatable stability and accura- 
cy. Dcsign and component quality are top notch, and the 
manual is head and shoulders above any other QRP kit I've 
seen except Heathkit (and some folks say it's even better in 
some ways). It's a "class act" all around. Ten years from 
now the A R K 4 0  will probably be remembered as one of 
the all-time great QRP rigs. 
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Contests 
Conducted  by Cam Hartford, N6GA 
1959 Br idgepor t  Ave. 
Claremont ,  CA 91711 

First item on the agenda of the upcoming Contest 
Manager: Thank Red Reynolds publicly for his years of 
service to the club as Contest Manager. 

Red's first column appeared in the October 1 W  issue 
of the Quarterly, which was over six years ago. I can't 
venture to guess how many hours of work he put in, but I 
am beginning to get the picture. The fact that his name was 
showing up less and less in the results of his own contests 
is a partial indicator of the sacrifice he was making. 

Thanks, Red, from myself and from the many club 
members who benefited fmm your efforts. 

Second item: Speahng of effort, I knew I could never 
hope to accept this position and make a decent effort of it 
by myself. So  I am therefore pleased to  have the able 
assistance of Dave Little, AF5U. And Chuck Adams, 
K5FO. Our hope is that a committee approach to handling 
the workload will leave us all with more time for the 
important things in this hobby-contesting, homebrewing, 
ragchewing, with a little time left for an occasional dinner 
out with a spouse. 

Thanks to those of you who sent notes oF 
encouragement. Your good wishes are appreciated. 

Now to the business of contests. W e  will be 
publishing the results of previous contests as fast as we 
can, or as space in the Quarterly allows. Many of you sent 
in SASE's for the results of those contests and we will be 
sending those out to you as soon as is possible. 

Some of you may have noticed discrepancies between 
the rules published in the Quarterly, in QST, and on the 
Packet Bulletin Boards. In all cases we will be scoring 
contests according to the rules published in the Quarterly. If 
your score in a particular contest report appears to be 
differentfmm what you submitted, it i s  most likely that it 
was re-figuredaccording to the rules in effect at the time of 
the contest. 

Your input regarding our contest program is most 
welcome. If you have comments or suggestions, please pays 
them along. Items which are currently under review are 
Homebrew bonus points, Power supply bonus points, and 
use of the WARC bands for QRP contesting. I 'm easy to 
get in touch with-besides the usual US mail, I can be 
reached by phone (evenings) at 909-62 1-3516, by fax at 
909-622-0192, or Packet at N6GA @ K6UNQ.bSOCA.CA. 

Results: 1992 QRP ARC1 Summer Homebrew Sprint 
State Call Score Points SPC Power Bands Time Rig Antenna 
NH KNlH 16,125 70 7 .9S  80140 2 HB TCVRS 140' Dipole 
PA KNHA 6,225 35 4 1.5 B 40M 0.5 Backpacker I Windorn 
ME WAIWPR 5,385 22 2 1.0 B 40M 0.5 Rarnsey, Neophyte Dipole 
ME KAlUEH 350 20 2 40M 0.5 HW-9 Dipole 

State Call 
PA W3TS 
PR KP4DDB 
HON KA201Gh-l 
AR N5SAN 
WV N8MUU 
WA WB8SNH 
OH WD80JC 
NJ W2JEK 

Results: 1992 Summer Daze SSB Sprint 
Score Points SPC Power Bands Time Rig 
34,675 34 11 2.0 B A-6 1 HB 6 band TCVR 
12,801 77 19 3.0 B 20115 3 Argo 2 
9,555 91 15 10 PEP 15M 4 TR-4CW 
3,906 62 9 8 PEP 40M 3 TS-520 

875 25 5 10 PEP 20115 2 IC 735 
788 18 5 3.0 B 20M 2 Argo 509 
476 17 4 20115 2 Argo 535 
175 10 2 4.0 B 15M 2 Argo 505 

Antenna 
VRS 
Yagi 
3 el  HB quad 
147 Ft. LW 
Vert, Dipole 
Yagi 
Mini quad 
40M Dipole 
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C O N T E S T  R U L E S  
Ddenime: 
April 9, 1994-12002 through April 10, 1994-24002 
Exchange: 
Member - RST. StatelProvincelCountw. ARC1 Number ~~ ~~~ - - ~- 

Non-Member -'RST, ~tate/~rovince/&;ntr~ Power Out 

QSO Points: 
Member = 5 Points 
Non-Member, Dnterent Continent = 4 Points 
Non-Member. Same Continent = 2 Points 
Multiplier - SPC (StatelProvince/Country) Total all bands. 

The same station may be worked on more than one band 
for QSO Points and SPC credit. 
Team Competition: 

Team competition of teams consisting of 2 to 5 members 
will be a separate category apart from individual entries. 
Team members will be listed as individuals and the team 
score will be the total of the member's scores. Team entry 
will be ali-band only. The team captain must send a list of its 
members to the contest manager postmarked at least one 
day prior to the QSO party. Certificate awarded to the 
highest scoring team 

Power Multiplier: 
0-1 wattout=x10;1-5wansout=x7 
Suggested Frequencies. 

CW Novice 
160M 1810kHz 
80M 3560 kHz 3710 kHz 
40M 7040 kHz 7110 kHz 
20M 14060 kHz 
15M 21060 kHz 21110 kHz 
10 M 28060 kHz 28110 kHz 
6M 50060 kHz 

CALLING. 
"CQ QRP, CQ QRP, CQ QRP DE NGGA, M A ,  QRPTEST K" 

XORE = POINTS ' SPC ' POWER MULTIPLIER 

SPRING QRP ARC1 
CW QSO PARTY 

Entry may be an all-band, a single band, "HI-band (20117, 
15M, IOM, AND 6M) or as a "LO-band" (160M, 80M, AND 
40M). All entries will comDete aaainst other entries in their 
own class of entry only Certlf~caies to the top 10 scores and 
to the  to^ score In each slnqle band, LO-band, and HI-band 

Certificates for the top Gore in each class in each SPC. 
The contest manager reserves the right to recognize special 
significant entries with a cetiiicate award. 

Entry includes a copy of the logs and a separate summary 
sheet. include duplicate check sheets with entries of 100 
QSO's or more. Indicate the total time-on-air, including time 
spent listening. All entries must include a complete, legible. 
name, call, and address. All entries must be received within 
30 days followtng lhe contest Late entrles will be counted as 
check logs Members lndtcale the11 ORP ARC1 member 
number on all logs Members and non-members lndlcate thelr 
Input or out~ut power lor each entrv and band The hlohest 
power level use0 w~ll determine the.power munlpller oi lput 
Dower a cons~dered as 112 ol the lnwt Dower Dunno the 
QSO party, a maximum of 24 hours riay be operated h h i n  
the 36 hour time period. 

Include a description of homebrew equipment, commercial 
equipment, and antennas used with each entry. A summary 
sheet and sample log sheets are available from the contest 
manager for an SASE with one unit of postage. Include an 
SASE with one una of postage in the entry for a copy of the 
contest results. Results will be published in the next 
available issue of the QRP ARC1 Quarterly. The final 
decision on all matters concerning the contests rests with 
the contest manager. 

Send Entries To: 
Cam Hartford N6GA 
1959 Bridgeport Ave. 
Claremont, CA 91 71 1 

9992 SPRUNG QRP ARC! QS8 PARTY 

TOP TEN SINGLE BAND 

W3TS 
WG5G 
WOMHS14 
KHGCPII 
N4BP 
KC411S 
WAORPIIO 
K3TKS 
KFON 
W8MVN 

,-*------- 

10M N6BXU 39,200 
15M KF7MD 142,690 
20M K5FO 83,495 
40M N 3 0 S  695,588 ....................... 

HVLO BAND 

LO-B NNlG 189,244 
"-"-----"-----"-"-""""""--"--*- 
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1993 FALL QWP ARC0 QSO PARTY 

TOP TEN SINGLE BAND 

1 WOMHS 
2 AA7KF 
3 N4BP 
4 WDOT 
5 WAORPI 
6 WA8RIF 
7 N4ROA 
8 N8CQA 
9 NlQY 
10 WA2VEZ 
--..,----------- 

15M KD20( 39,560 
20M WA4VQD 199,395 
40M WWVN 255,024 
80M WMlU 476 ....................... 

HVLO BAND 

LO-B N5NRG 5,124 
,-..,---------------------------------- 

The bands seemed to be in good shape for the Fall contest, with the exception 
of 10 meters. Activity was high around the QRP frequencies, so much so that some 
contesters wrote and asked that I urge participants to spread out a little from the 
suggested frequencies. So here it is -- it's OK to spread out! I know it's a bit tough to do 
on 20, being jammed in between Digital Alley and the County Hunters, but I heard 
some contesters as low as 14.054, calling CQ and not being answered. Tune around a 
bit, you might be suprised. 

It also pays to take a look at the novice frequencies occasionally. You might run 
into somebody like KD4001, who is confined there until he upgrades to General. I 
believe Jay is infused with the QRP spirit, and deserves the Persistence Award for this 
contest -- he ran an Ugly Weekender transceiver at 2 watts, using an attic dipole, on 
the 40M Novice band. Three hours of operating netted him 6 QSOs! Hope to see you 
on 7040 soon! 

Not much room for Soapbox comments this time, but as soon as we get the 
back contests cleaned up, I hope to increase this feature of the column. Meanwhile, 
hope to see you in one of the January events, either the Fireside, the NW or the 
Michigan sprints. 
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QRP ARC1 CONTEST SUMMARY SHEET 

QRP ARC1 CONTEST ; MODE 

CALL : S-P-C ; QRP NR / POWER : ENTRY: MULTI-BAND 

: S I NCLE-BAND- 

1. Enter a l l  data above and i n d i c a t e  e n t r y  
c lass  and band. 

- 
- 
- 
- 
- 
- 
- 
- - 

2. Enter a l l  p o i n t s  and S-P-C by band. 

3. Add t o t a l  p o i n t s  and S-P-C. 

TOTALS 

BAND 

160 

80 

40 

20 

15 

I 0  

6 

4. M u l t i p l y  po in ts .  S-P-C, power m u l t i p l i e r  
and bonus mu1 ti p l  i er  (power source) and 
add bonus p o i n t s  f o r  f i n a l  score. 

5. Send e n t r i e s  to:  

POINTS 

CAM HARTFORD. N6GA 
QRP ARC1 CON[EST MANAGER 
1959 BRIDGEPORT AVE. 
CLAREMONT CA 9171 1 
US4 

S-P-C 

SCORING: 

TOTAL TOTAL .POWER BONUS BONUS FINAL 
POINTS X S-P-C X MULT X MULT + POINTS a SCORE 

TOTAL OPERATING TIME : DUPLICATE SHEETS INCLUDED 

TRANSMlTTER/XCVR: ; OUTPUT: 

RECE IVER: ; POWER SOURCE: 

ANTENNA (S) : 

COMMENTS : 

NAME : : CALL: 

ADDRESS: 

CITY: ; STATE: ; ZIP: 
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Members' News 
Richard Fisher, KI6SN 
1940 Wetherly St. 
Riverside, CA 92506 

To all who contributed In '93 . . . 
Members' News is powered by the many members of QRP 

ARCI who have taken the time and energy to send letters, 
cards and ohotoeraohs for oublication in this column. ~ ~ ~~ ~~ - .  

Here, i n  no particular order, a re  the 
people who made 1993's Members' 
News a success: 

OKlFVD, Vladlmlr Dvorak; 
NNIG, Dave Benron; WWlP, Den- 
nis Vlncent; HL2DDK, Dong Hyun 
Cho; WUZJ, Byron Weaver; 
KAZOIG, Krls Merschrod; VE2XI.1, 
Yurl Dzvuba: K3TKS. Dannv Gin. -- .---~. ~~- ~~- . - ~~ 

gell; K4BN1, Dlck Mclntyre; ~ 4 ~ 1 8 ,  
Jlm Challenger; KG5F, Mlke KII- 

KI6SN gore; WG5G, Dan Walker; 
WDSGLO, Louls Nlx; NWWL, Dlck 

. . .Richard Fisher Swanson: WBSUDA. Jav Stanfleld: 
KDWUI, Bll Paul; KCGTEV, Steve C ~ < ~ S ; - K K ~ C ,  ~lni 
Stevens; VE7QK, Derry Splttle; WABMCQ, Mlke Czuha. 
jewskl; KESPO, Davld Elmore; GWOLBI, Lelghton 
Smart: and WAORPI. Jlm Lageson. 

sincere thanks and "72" to them all. And now that we're off 
and running in '94, how about making a contribution to MN? A 
card, lette; or photograph will do-just fine. 

Share your challenges, successes, experiences with the 
eeneral membershio -and be in the running for a b i a e r  and - - - 
better Goodle ~ i v e ' a w a ~  than ever. 

The Aoril edition of ORP Ouanerlv is just around the comer. 
Here's hoping to heai  from you &on. - 

Pedallng a bit of QRP 
BICYCLE MOBILE If you're into bicycling and QRP at  the 

same time, perhaps Blcycle Moblle 
Hams of Amerlca, BHMA, is for you. 

The organization, based in Boulder, 
Colo., has a regular newsletter and mem- 
bers around the country. Rurs Dwar- 
shuls, KBBU, of Ann Arbor, Mich., sent 
along the club's publication. 

H m S  OP AP4ERICA The 0ct.-Nov.-Dec. edition has articles 
about bike treks through Africa, trips 

a c r m  America. bicvcle HF setuos. events and rallvs. and ~~ ~-~~~ . . " . 
letters - loti of them: 

Membership has grown to 300. And it all began with a 
"Strays" item in QST Magazine in June 1989. 

If you'd like more information, write: Blcycle MoMIe 
Hams of America, PO Box 4009, Boulder, CO 80306. 

Frlendly nelghbors 
Bob Lelnau, W7BD, writes from Bums Flat, Okla., that 

QRP fans should remember that "there isgood fun to be had in 
collectine counties iust a few KHz below 14.060 MHz. When ~~~~~ ~ 

contac~s~res low cokningon 14.0fi0. movedown to 14.0565. The 
Countv Hunters Net (CHNJ is active every dav fromsunrise lo 
- ~~ .. 

"l've picked up a little over 500 counties in an eight month 
effon running lour warn out to a trap vee dipole at 50 feet. The 

net control station is usually WABVJP, Ed Sanden, and he'll 
ask if any mobiles are ready, QRV, and to check in, QNI. 

"When thev do. he'll exchange reoons with them and assim 
a number and ask if there are i n y  more to check in. Then hgll 
tell the mobile to go ahead. The mobile will @ve hi call and 
countv - mavbe i n  a countv line. 'CL: and vou get two for the . - 
priceeof onew- and  then-^^^. 

"That's when vou i u m ~  in with vour call. Forget the ' I ORP' 
bit. When you get .em, you'll receive a  report.^^^ the report 
received and send one to them. After the mobile has worked 
all heard, then net control wlll ask to help as a relay. QSP, and 
if you need help just send your call. NCS will then give your 
call and ask you to send RST. Send an RST and llsten for the 
one your golng to get from the mobile. QSL the repon from the 
moblle. Net control helm with the 'overs.' 'K.' and confirms a . . 
good two-way exchange." 

Bob says he's "had a lot better luck QRP SSB on the CHN at  
14.336 MHz than I've had on the QRP SSB frequency 14.285 
MHz, although 1 enjoy the CW CHN more than the SSB CHN - 
a lot less congestion! 

-1 don't know 11 QRP ARCI has a counties award or not. I'm 
not uylng for the CQ Magazine USACA - worked all counties 
award -because ail contack must be confirmed with a OSL 
and even though there is a bureau for the county hunters, it 
costs too much for me." 

And speaking of awards, Bob a sk  "Are there any QRP- 
types in Kansas, Montana, Nebraska and North Dakota? I've 
been working three years on two-way QRP CW WAS, and these 
four states shouldn't be so hard to contact from western 
Oklahoma - but they seem to be." 

The joys of 40 meter QRP 
From Mid Glamorgan, Wales, comes this dispatch from 

Lelghton Smart, GWOLBI: 
"Well. I've been having some fun here with my QRP station. 

I've suddenly discovered how useful 40 meters is for QRP 
working. I have only ever used this band for semi-local 
contacts, believing - unwittingly -that QRP didn't work well 
on 40 for DX. but in iust one eveninr! with five watts CW I 
actually worked five cont~nents. ~hese 'were  CVJA, KAlDWX 
(United States). UHBEA (Turkmen). DLBGOP (Germanv) and 

"I couldh't believe it! 
"I guess it just goes to show how wrong one can be! It seems 

that there $something new to be leamed every day about 
QRP, eh? The antenna for 40 meters is just a simple dipole at 
20 feet up - which makes it even more of a surprise for me to 
work international ORP DX with it!" 

Leighton hasn't mcch to report in the way of new countries 
worked, "just HTlT for a new one. 

"Conditions have been reasonablv mod. with the hieher 
bands stanlng to p~ck up .  . . 1 managed to work a coupjk of 
our members durlng the QRP ARC1 Fall 9 5 0  Party on 15 
meters in the form of NBMUU. WZCRS. WOMHH. and NIOY ~, . ~~ - 
- good signals, too, here into Europe. 

"As far as Top Band QRP (160 meters) goes, I've been 
operating SSB mostly of late, hooking up with PA3 (Nether- 
lands). OY (Faroe Island), S51, etc. Conditions here should 
improve now with the darker evening now with us." 

A bigger, better Goodie Giveaway 
The 1994 Members' News "Goodie Giveaway" is bigger and 

better than ever. 
If you're new to the Giveaway, here's how it w o r k  

Everyone submitting an item to Members' News automatically 
becomes eligible for a quarterly prize drawing. 

Everyone's call is thrown into a hat, and a random drawing 
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Sky and ground views of Dick Swanson's San Ant01 

determines the winner. Each auarter the hat is emotied. 
SO think about it - if five peopie submit items for ~ e m b e n '  

News in any given quarter, each of those people have a one-in- . . 
five chance %f winning. Imagine that! 

Past items have ranged from NE602 chips and 1940s-era 
QST magazines to MPF102 transistors and vintage copies of 
the ARRL's "A Course in Radio Fundamentals." 

Pat Bunn, N4LTA, of 624 Klts in Spartanburg, S.C., - a 
great friend to QRP homebrewers - has contributed some 
items for the Giveaway that any builder would love to have: 

4 10 NE602AN double balanced mixer chips - that's the 
IC that is frequently showing up in all kinds of QRP circuits. 

\/ A Set of matched 12 MHz crystals, suitabie for an IF  
filter. They're matched to wlthin 25 Hz. 

b' A complete set of ICs for the K9AY Transceiver. 
That's the transceiver designed by Gary Breed that is on its 
way to hecomlng a class~c. 

% An HFl5 varlable capactlor and vemler drlve. 
These are becoming harder and harder to find. Submit an MN 
item, though, and you may find one in your mailbox. 

If you're interested in receiving 624 Klts' 1994 catalog, write: 
171 Sprlnglake Dr., Spartanburg, SC 29302. 

We'll begin giving these items away with the April edition of 
"QRP ~ua?teGy." 

Thlr quarter's winner is . . . 
Bob~elnau, W7BD, from Burns Flat. Okla., is recipient of 

this auaner's Goodie Glveawav: a rare white marble with Ule 
QRP'ARCI logo emblazoned-on its side. 

These noveitv items were given away at conventions in 
years past, verifying that, indeed, QRPen have "lost their 
marbles." They come to Members' News compliments of Fred 
Turpln, KBMDJ, of Cedarpines Park. Calif. 

Also in Bob's prize package is a bunch of "Two Way QRP 
QSO" sticken, suitabie for placing on QSL cards when 
appropriate. 

A QRP salute to Bob, and here's hoping your contribution to 
MN will be forthcoming soon. 

i io QTH show the homebrew 15 meter beam at N5JWL. 

Beamlng about QRP 

Dlck Swanson, NSJWL, writes from San Antonio that he's 
having great success with a homebrew 15 meter beam 

"Does it work? Well, after calling CQ, my first contact while 
running 5 watts CW was with Q4PBK (England), with an RST 
of 559. Second contact was with FSMBB (France), with an RST 
of 569. The third contact was with OH3KOK (Finland) with an 
RST of 579. 

"Now, you be the judge." 
The beam is a two element monobander with eight-foot 

spacing. There are loading coils in both the driven and 
reflected elements, and is fed with 52 ohm coax. 

Anyone who would like more information about its design is 
welcomed to send Dick a self addressed, stamped envelope. 
The mailing address is 714 Cypress Cllff Dr., San Antonlo, 
Tex. 7824% 

In Dick's letter, he also announced that "we plan on running 
QRP Field Day from Luckenbach, Texas in June '94. We will 
issue a special certificate fro ail contacts made on: 28.385, 
21.385. 14.285 MHz, plus or minus 10 kHz." 

"Sony." he added, "SSB-only for now." 

Back, and better than ever 
Charlle Stackhouse, WAZIPZ, writes from Bluff Point, 

N.Y., that on Halloween Day he had his "first CW QRP QSO 
since May . . . yet I own eight QRP rigs! 

"I have Ten-Tec's Argosy, Argonaut 509, Argonaut 515, HW. 
9, Oak Hills Research QRP 20. Tejas Backpacker I, Digitrex 
MPX-Mini and a Twofer. 

"There are half-flnished homebrew rigs all over the shack 
also. 1 am more of a rig collector, kit builder, and erstwhile 
bomebrewer than operator," Charlie says. 

"Now that bad weather is upon us, I hope to finish some of 
my projects, put the kits together I bought at Dayton last year, 
operate a few contests, and get on the air." 

Charlie savs he ooerated in the American Radio Relav 
League's 1993 ~o \~ ;mber  Sweepslakes. "and worked 38 
sections. Amazing horn well a QRP station can be heard when 
they count for points." 
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QRP Quarterly 1993 Index 
Technical 
" Z R V  QRP Satellite Receiving Tests by Mike Czuhajewski. 

WABMCQ; July 1993, page 34 
A Bare Minimum 6 Meter Converter: by Tom Pusateri, 

W9NBG: Oct. 93, page 8 
Calibrate Your FRVoltmeter; by R. Kuehn, W0HKF: Oct. 93. 

page 30 
Contest Fatique Reducers, by D.A. Michael, W3TS; Jan. 

1993, page 5 
Direct Conversion-A Neglected Technique: by Wes 

Hayward, W7ZOI, and Dick Bingham, W7WKR; Oct. 93, 
page 34 

Double-Ur Pleasure by Jeff Glissmeyer: July 1993, page 4 
Easv CW Filter for TenTec 5051509's by Larry East. W1 HUE; 

July 1993, page 15 
Effect of Wire Size on Toroid Inductance, Part I, by Mike 

Czuhajewski, WABMCQ: Jan. 1993. page 6 
Effects of Wire Size on Toroid Inductance. Part II, by Mike 

Czuhajewski. WABMCQ: July 1993, page 10 
Experiments with the MFJ Antenna Bridge by John 

Stanford. NN0F: July 1 993, page 18 
Hot Receiver for Your HW-9. bv Phil Saias, AD5X Jan. 

1993, page 10 
More on the MX-1BS Transceiver: by Byron Weaver, 

WU2J: Oct. 93. page 9 
RITIXiT for the K9AW Transceiver: by Gary Breed. K9AY; 

Oct. 93, page 11 
Su~er Transceiver for 20 Meters, bv  Dave Benson. NNl G; 

Antennas 
Another Attic Antenna by Jack Cleary. WN2Q: July 1993. 

page 2 1 
More Tuned Antenna Replies, by Bob Fries, KK5FI & Bob 

Richardson, W6WHM: April 1993. page 32 
Single & Multi-Turn Loop Antennas: by Brice Anderson. 

W9PNE; Oct. 93, page 4 
Ten Feet on TenMeters; byA48ates. WlXH: Oct. 93, page 

7 
The Talking Staff. by Jack Frake: April 1993, page 34 

Commentary 
Commentary on the Argonaut II, by John Mori. N8MUU; 

Jan. 1993, page 28 
More Thoughts on Top Band QRP: by Leighton Smart. 

GW0LBI: Oct.93, page 15 
QR Oscar and QR Pete. by Wayne A. Burdick. N6KR: April 

1993, page 18 
QRP Essay, by Vince Biancomno, WB2EZG: April 1993, 

page 17 
QRP Hall of Fame: Oct. 93, page 31 
The Futureof QRP ... or Blah?: bv B.C. Weaver. WU2J: Oct. 

93. page 16 
Thoughtson QRP, by Bernhard Szymaniak, DL7GK: April 

1993, page 23 
Where Do We Go From Here?. bv Leiahton Smart. . - 

GW0LBi: April 1993, page 5 

 a an. 1993, page 12 
The Phoenix QRP Transmitter, by D.A. Michael, W3TS: April Reviews 

1 W3, page 31 "How to Get Started in QRP" (book by Dave Ingram. 
The QRP "Cannon'. a Resonant Sceaker for CW bv K4TWJ), by Michale Czuhajewski. WABMCQ: April 

Danny Gingell. K~TKS:  July 1993. page 6 
Touch Paddies for the Curtis 804- chi^ Kever: bv 

Bernhard Szyrnaniak. DL7GK: Oct. 93, page 10 
TS-520SElQRP Modification, by Richard Kerr Jr.. KABEGS: 

Jan. 1993, page8 

Operatlng 
6 MetersThe Forbidden Band, by Tom Pusateri. W9NBG: 

April 1993, page 9 
Meet the GQRP Club; July 1993, page 30 
Miles per Watt Calculations, by Michael Czuhajewski. 

WABMCQ; April 1993, page 12 
Molokai with QRP, by Bob Spidell. W6SKQ: April 1993. 

page 22 
More QRP Satellite Work, Part I by Mike Czuhajewski. 

WAFJMCQ: Juiy 1993, page 7 
More QRP Satellite Work, Part II: by Mike Czuhajewski, 

WA8MCQ: Oct. 93, page 28 
New World Miles-per-Watt Record with the Fireball, by 

Bill Brown, WB8ELK: April 1993, page24 
Stlll More on the Russlan Satellites: by Rich Arland, K7YHA; 

Oct. 93, page 37 
The 160190 kHz "No License' Band Revisited, by Jay 

Coote, WB6AAM: April 1993. page 4 

1993, page 8 
Commentary on the Mlzuho MX-18S, by Byron Weaver. 

WU2J: April 1993, page 19 
FAR Circuit's Curtis iambic Keyer by Skip Davis. NC90: 

Juiy 1993, page20 
Kenwood T S - 3 3  by John Mori. N8MUU: July 1993, page 13 
Logger: A QRP ARCi Logging & Duping Program, by Jack 

E. Coster, WF8X; April 1993. page 6 
MFJ 20M QRP CW Transceiver. bv Bob Gobrick. 

VE2DRBlWA6ERB: Jan. 1993. page 17 
MFJ 9020 & 9040 QRP Rigs, by Reed Fite. QA4UiK: April 

1993, page 7 
Oak Hilk ResearchQRP Wattmeter by Chuck Adams. 

K5FO; Juiy 1993, page 29 
Oak Hills Research Switched Capacitor Filter by Chuck 

Adams. K5FO; July 1993, page 22 
RF Circuit Design book by  Mike Czuhajewski. WA8MCQ: 

July1W3,Gge12 
Teias BaCkDaCker I, bv Rich Arlond. K7YHA: Jan. 1993, 

page 15 
The Kirsta Kever; bv Fred Bonavita, W5QJM: Oct. 93. 

page 13 
W2FMi Balun by Amidon, by Michael Czuhajewski. 

WABMCQ; April 1993, page 14 
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Problems, Questions, Comments? 
Who TO C O ~ ~ ~ C ~ - P L E A S E  include an SASE of an appropriate size if you expect a response. 
.Subscriptions, dues, membership problems: Mike Kilgore, KG5F; 2046 Ash Hill Road; Carrollton, Texas 75007 
.Technical articles: Dave Benson. NNlG. 80 East Robbins Ave., Newington, Conn. 06111 
.Idea Exchange: Mike Czuha~ewski. WA8MCQ. 7945 Citadel Drive, Severn, Maryland 21144 
.QRP Contests: Cam Hartford. NGA; 1959 Bridgeport Ave.; Claremont, California 9171 1 
.Member News: Richard Fisher, KIGSN, 1940 Wetherly St. Riverside, CA 92506 
.Nets: Danny Gingell. K3TKS; 3052 Fairland Road; Silver Spring, Maryland 20904 
.Awards: Chuck Adams. K5FO; 830 Waite Drive; Copper Canyon. Texas 75067 
.Club Operations: Paula Franke, WB9TBU; P.O. Box 873; Beecher. Illinois 60401; 708-946-2198 
C l u b  information packets (include $2): Mike Bryce, WBBVGE; 2225 Mayflower. N.W.; Massilon, Ohio 44647 

Message from the President 
Paula Franke, WB9TBU 

As of the time this issue of the Quarterly heads to press, the club is still looking for a 
new president. My schedule continues to be filled beyond capacity and I am even finding it 
extremely difficult to find the time to do the typesetting and layout for the Quarterly. Health 
problems on the homefront also continue to be a daily concern, both my husband's and now 
my own. By the time you read this, 1 should recuperating irom surgery, which 1 hope to 
have had done during the CMstmas holidays. 

We do have a new SecretaryJTreasurer: Myron Koyle. N8DHT. Many thanks to out-going 
secretaryJtreasurer Luke Dodds, W5HKA. The club's financial situation was rock steady 
during the course of Luke's two terms and his assistance to me was invaluable during that 
time. 

Our Membership Chairman, Mike Kilgore KGSF, is ready to turn over his duties to a new 
chairman. After five years, Mike says he thinks its time to let someone else have fun with 
the membership records. He can provide the records in a variety of computer formats. 
Contact him for details. 

Plans are underway for the QRP gatherings at  Dayton and Dallas. More details will be 
provided as  they become available. 

New Membermenewal Data Sheet 
Full Name Call QRP # 

Mailing Address 

City StatelCountry Post Code 

o New Address? o New Call? 

USA 
a New Member. $12 (DX: $14) 
Q Renewal, $1 0 (DX: $1 2) 
Amount enclosed in U.S. funds- 
Check or MO in U.S. funds 
payable to "QRP-ARC!". 
Do not send cash. 
Mail to: Mike Kilgore, KG5F 

2046 Ash Hill Road 
Carrollton, Texas 75007 

DX  
o New Member, £7 
a Renewal, £6 
Check or MO in British pounds 
payable to "G-QRP or "R. Pascoe G0BPS" 

Mail to: Dick Pascoe, G0BPS 
Seaview House 
Crete Road East 
Folkestone, Kent CT18 7EG 
England 
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QRP ARCl OBRcers and Committee Chairmen 
PresldentlCOB SecretaryITreasumr 
Rmh P M k c .  m B U  MP H o e .  MlDRI 
P.O. Box873 I LO1 Miles Ave. SW 

Membenhlp Chslrman 
Mlke Kl lgon .  KGbP 
2046 Ash Hlll Road 

Contest Manager 
C.m Autrd. N80A 
1959 B m e e m n  Ave. 

Beecher. 111. 60401 Canton. Ohio 44710 Carrolbn.  Texas 75007 ~ l a r c m o n < 6 ~  9171 I 
708-946.2 198 

Publicity ORlcer Awards Charman Net Manager 
Vlee-PRsldent/WQF Rep m a d  B-. -GE C h E L  M.m.. S F 0  G. Dmny G i m g l l .  KSlXS 
Bufk  S r l t m .  N8CQA 2225 Ma@wr. N.W. 830  Watc Drlvc 3052 Falrland Rd. 
654 Gmrgla Massllon. Ohla 44647 Copper Canyon. T u a s  75067 SUver Spnng. Md. 20904 
Marysville. Mlchlgan 48040 

Board of Directors 
Rleh k h d .  K'IPHA 
2 5  Amherst Ave. 
Wllkcs-Barn. Pcnn.18702 

-bml'J=k 
2679 Curry CLrck N.W. 
Uniontown. Ohlo 44685 

Quarterly Staff 
Tcrhnlcal Edltor 
D L ~  B~DM.. mlo 
8 0  E a t  Robblns AM. 
Nmn@oxn. CTOGI I I 

QRP Qua~erly 
The Territorial Printer 
P.O. Box 776 
Alpine, Texas 7983 1 

J l m  Pltton. WIPMR 
P.O. Elox2226 
Salem. N.H. 03079 

Memberd News 
R l c b u d  Plmbn. KIBSN 
1940 Wetherly St. 
Rlversldc. CA 92506 

Burl Kecton N6DUQ 
7144 W d n d g e  
OklahomaClty Okla. 73132 

B m c e  M l h c .  WB2QAP 
2350 Clark Road 
Penn Yan. NwYork 14527 

Idea Exchange 
Mike C z d m J c n k I .  WMMCQ 
7945 Cltadd Dnve 
Sevem. MD 21 144 

MiCa.el CzobaJemkI.  WMIIICQ 
Bob G q e .  IS2165 
G. Danny Glngell. KSTKE 
Mlke K l l p r e .  KGSF 

Bulk Rate 
U.S. Postage 

Permit #5 
Alpine, Texas 


	Text40: 


