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O - = THE WHITE
i MOUNTZLIN SSB
(e TRANSCEIVER
How I Spent

74 My Summer

G32Asgss  vacation

Dave Benson - NN1G
80 East Rabbins Ave.
Newington, CT 06111
(bensondjiciaol.com)

[ have 10 admit right up front that this project took a
bit more than a summer vacation to bring to fruition! I had
mentioned it at Dayton 95 as being in the works. but spare
tme has a way of getting away from most of us. This effort
has been under development ever since. and was inspired by
the growing interest in home brew SSB. This time around.
however, ['ve avoided the use of the ubiquitous NE602 mixer
where practical. and the choice pays off in improved IMD
performance.

The single-sideband wranscerver uses a conventional
design approach through its use of scparate transmit and
receive filtering. In these days of inexpensive microprocessor
crystals, the dual filters aren't really a cost discriminator (and
in addition. it eased the primted-circuit lavout compiexity). [
devetoped both the 20 meter and 73 meter versions: the
schematic shows the 20 meter version. Interested readers can
send me an SASE for the 75 meter schematic.

Dual op-amp U6 provides audio amplification of the
speech signal from the microphone. Gain is set through
adjustment of potentiometer Rl. Diodes D3-D4 and the
associated 4.7K resistor provide “soft” limiting to prevent
averdrive of the RF chain and subsequent splatter. The
microphene function is handled by a standard HT
speaker/mike.  This transceiver uses the  lcomvYaesu-
compatible unit, and Radio Shack and MFJ also provide
compatible versions at about half the price. Although this
isn't the cheapest approach. it's helpful from the packaging
and standardization viewpoints.

A Colpitts osciilator (Q12) runs at approximately 6.2
MHz 1o furnish LO injection to both the transmitter and receiver.
A varnicap is used for tuning to provide coverage of roughly 150
kHz. QI3 and T6 provide buffering and deliver 5+ mW of LO
injection to both transmit and receive mixers. The broad frequency
coverage dictates that some kind of reduction drive be employed to
make the tuning rate usable. [ use a 10-turn 100K linear pot.
although a good air-variable cap with verneir mechanism is also
fine. If this approach is used. the capacitor ties to L3 or either end
of C18.

Diode-ring mixer U7 generates 8.00 MHz DSB from
audio and RF (oscillator stage Q9). Thanks to the mixer's good
inherent balance. no carner null adjustment is required. Diode-ring
mixer U8 mixes the SSB signal with the 6.2 MHz LO to generate
RF at both desired (142 MHz) and spurnious (1.8 MHz)
frequencies. In my first test of the receiver. I applied an antenna
directly to the first mixer. I was startled to find a whopping CW
signal from W1AW until [ realized I was picking up the receiver’s
160M image! [food for thought for top-band enthusiasts. ] RF level
at the output of U8 is approximately -10 dBm (0.1 mW) for each of
these two signals. The tuned circuit following amplifier Q11 rejects
the spurious energy as well as other unwanted mixer products.

The 75 meter version initially also used an 8.000 MHz IF.
an artractive approach given my ample stock of crystals for that
frequency. This proved to be a bad choice for reasons which
became apparent when [ ran the transmitter up o the lugh end of
the band. With the LO approaching 4 MHz (from the high side).
the LO feed-through from the second TX mixer was down only 30
dB. and spurs of all orders converged on the upper band edge!
Equally annaying, the receiver heard super station WCC on 4345
kHz. This proved to be a product of the LO third harmonic (12+
MHz) and 8 MHz [F. A number of spreadsheet trials later. [ settled
on 9.83 MHz as an IF for 75 meter. Incidentally, most of the
microprocessor crystal frequencies in the 6 through 10 MHz region
prove to have strong short wave services parked on or near the
frequencies. bad news for IF feed-through problems. The 735 meter
version yielded several close-in spurs at two predictable “birdy™
frequencies: however, the larger of these spurs is down 41 dB.

Driver stage Q14 delivers approximatety 150 mW of drive
1o the power amplifier. The emitter biasing for this stage provides
base bias for the PA. a neat idea from Zack Lau’s "95 Handbook
SSB design. This biases the PA just on the threshold of conduction.

The PA stage is capable of delivenng about 8-9 warts PEP
on 20 meters. Performance is characterized at its design value of
6W PEP. and yields an IMD 3 result of -36dB PEP. Because the
PA stage is single-ended rather than balanced (push-puil). second
harmonic energy at the PA coilector is significant. The output low-
pass filter is a 7-pole Chebyshev design to provide rapid rofloff
above its design cutoff frequency. Second harmonic cnergy. as well
as 20 meter spurs, tested at ~+5 dB or better at 6W PEP.

The front-end filtering uses a pair of tuned Jircuits.
comprising L1. L2 and C1-C6. The J309 FET (Ql) ptovides 8 dB
of gain 10 overcome the conversion loss of the first mixer. The
front-end filtening provides approximately 70 dB of 20 meter
image rejection. Mixer Ul converts the filtered input signal to the
8.000 MHz [F. While the combination of pre-amp and mixer is
mor¢ involved than the usual NE602 front end. this complexity
pays off in superior intermod resistance. Mixer Ul is followed by a
post amp with roughly 20 dB gain. This stage 15 followed by a 6 dB
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ped 50 keep it stable. The pad is required becanse the crystal
filtex affiecaively presents a loadd oxly around is passtand.
rvstals VY9 and associated capacitors forr the
necesver [F fileer. Filter bandwidth is approximately 2.2 ki,
Aulfacent-sideoand rejection was measured ar -0 dB and
filtigr loss is 3 dB. The MC1350 following the filter provades
approximately 3048 gain, The IF wned circuit configurarion
i i direcy 2ifl from the earlier GMesenes cigs,

The aodio output stage is the S-pin version of the
LMIS0, rated at 0.6 wants cutput This device draws more
iflimg current than the usual LM2I86. bt it’s warth it in
terms of audio quakicy. [dling curtent on the transcewver as a
whole is abear 120 mA, a consequence of the design
emphasis on icnproved Luernod performance. A significant
portion of this ol is budgeted to the miser postamy (20
i) and LO dover Q13

T-H. Swirching: When the MIC switch is closed, Q8

beging conducting, and comparator US provides sequesiced

comtmol signads o both the recerve mute fanctons and the
cransmicter DC bins. Vsw (switched). Vsw tumms on aoout 15
i after the MIC is closed, This ensures that the large audio
transient which accompames the MIC switch closure doesn't
go out o the aie. There's a orief tansient when the
microphone opexs: this “feature” is shuned by many of the
S8 rigs heard om che: adr,

Audio mating s provided by FET switches both
before and aiter the receiver audio amp. This was necessary
tecause the close proximity of the speaker and microphone
elements i the Speaker-Mike forces a aigh degree of “off.
isoiation.” Dusng deveiopmens, | looked ax UsIg just a series
switch at the recever ousput. Unformunately. the mil-ioesaii
outpul swing of the AF amp “bled through™ the series FET,
While the ciassic shunt FET ac the mpur alone successfially
shut off the AF amp inpuz, the amplifier is designed to center
its oueput a2 half e supply voltige. This means that the AF

amp euput swings 0 dme with the voice modulaton |

envelope waen 4 nn-down bactery suppy s used.  The
esulting audio feedback vielde 4 gardling sound. for lack of
4 bectex term! This effect was cured handily by Hervic
Mleasures in the form of the o switches.

The ransitions between receive and (ransmit are
snaooth and quier. without unwanted clicks or pops. T couldn’t
nesist adding AGC this time. despite the compromise an
andio-denved schems encards. The audio aulpst signal s

‘

peakederecred and fed back w the gate of O3 o serve g an

| awtomatic gain concal (AGE). The onger of AGE 1% at a faicky high,

input level and. serves maxnly as ear proecrion when, U akiross
pileups. The PNE transistor (16 invests ang slighly amnplifies the
AF output. Adjustnent pot R2 commpensates for variations in the
control  FETs turn-on threshold (0.8 @ 3.0V) and  allows
adjustment of ruaxiruxn gudio evel, - weiclentally, cue 27000 FET
deserves a second ook, sce ix offers  some  iosares g
charactenistics, An enhancement-mode device, ity HAne I8 posktively
biased wath respect w0 the source, Like a ipolar device, Unlike the:
bipolar  ansistor.  howewer, bias  curens g negligitile,
Transcondustance is high, aad my experiencs with severs| sanpiles
indicates shat it hangs in there well into the VHE fegion. Con
source capacttance is about 30 pF, though, 50 it's am a4
impexance input device for RF.  Onenesistance 1s loweabml
ohms. The best par?-it's cheaper than the fuitiar MPFLOY,

Alignment is o pretry stroightforward process, Receiver
response is peaked with turuners C3 and 4 and IF cransformer
T2. For the ransmit mode, install a durnmy load ag the anteoma
connector. The “test” connection near Ul is jwmpered o injest a
steady carrier and the MIC connection needs 10 be shored 1
ground. Peak C21 for maximum carrier and then pesk CI9 and
C31 for maximum outpue power. Note that C21 then nseds 1o =3
regdjustad for best cransmitted audio inrelli gibility tbefore von put it
on the air, Don't forget @ remove the best jumper-vos wou's
impress people who have to listen theough vour carrier] & ]
pot R1 is adjusted according 1o your preferced distance o he
miczophone. and is typically nu nearly all the way up. AGC got
R2 i iniziadly set to mid-scale then and adjusted fox maxsimam
audio cucput level, Happy homedrewing and see vou on 75 mesars!

[Contacs me for information in the kit versiom of this
projest. Boch. the boand-oniy and full-up versions are available, If
vou're ‘rolling your own’ and need some of the speciadty parts for
this project, contact Pat Tenda (buckaveralpha, weoil.com bl
Buckeye Electronics. He carries the balanced mivers and diodes. as
well a8 many of the betrer-known smadk parts for chis progest,

Drave Benson « NN G

The List below shovws purts not described an the schemaric.

C1é~ 2427 pF trimmer 34374 NBO 20 mone-
(Digikey $C-3004) lithic) or silver mics

C17-0.0047 uF polystyrene C18-1000 pf palystinans

CI9.20-1000 pF NPO (20G [ 23-DS, D10, DL INI TS
manalithic) or silver mica

D6~ MV 1662 7. L[N0

D8 LINS818 Lol prxmanry 17 tweng #26,

SEC. & [Urns o Tl 7w

L2~ 17 tuxng #26 on To57 L,3- L& turns #24 an T-57 6

LA.3.6.8+ 13 ruens @26 on T- | L7 1d turns #26 g T3 To2

37-2
T1. 4~ turns trifilar on T2« 10.7 MHz Interstage
FT3743 transformer-green (Mouser

+21E123)

T3, 5. 64 turns bifilar on
FT3743 core

TT-primary 12 wrng #26,
se. 2 urns on FT37-43

T8-6 tums bifilar on FT'37- 3w NEGOLA,

43 core

Q913 INZ2224
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A Phone
Call To
Mama
“Hi Marna, iCs me Josl....

“What <o you mean “Josl wha?" 11's me, Joel. [ want to
tell you about my QRP activiry. No Mana, it’s st illegal... ime
neal or axvehing like that.... What do you mean., “Then it can't
bt fien."?

“CIRP is using 3 warts or less 1o make ham contacts...,

“No Mama, ['m not auts. ..

“Yes Mama. that's about as much power as the night
Ligght dix the: babyy's room....

“You see, | bought this new $700 madio for (QRP
an. s Maasa, thar's $140 per wazt..., but Mamge—what o’
snears [ was adwaps the diemb one!

“Wihiar's your name wanaa’.., Yo pin't my Mama... !

“That makes you happy..? Good..'causs thax makes
e laappy too.,.."

Bye new. Mama's Joving son,

Joel Denison - WASCVM
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Commeants from the
Other Side OFf The Desk
PDannis Marandos - Baitor 72 Newslettear

A few of you know witat ‘work goes intd miaksng an
issue Of ary newslattar, but | owant 1o rednforce wiat you
always thought. The newsietter youns reacding aow was
coempasad by differant membars on the NE QRFP Sluty and
adited by me for all to read. The process is very sicnple.
The e-mail route is the fastest, the diskette is always a
sura bat and of course saail-mail is always tbass,

After your editor recaives your ratemal, it is then
placed into a forrmat which is what you're reading now, that

s marging, center line, cnsp fonts and picturs location, It

might ook as if everything just fell oo a page, but thare

L s a great deal of cut and pasta to make Sure e page

marging fit and that all the matedal is located on the rignt
pages. Sounds aasy...? Someatimes it's not,

A newsletier with 24 to 38 pages requires a lon of
editing and proofreading and more proafreading, but you
Know--10 matter how much you mae sometimas a licle
eqor gets by. Ask any editor and they'll tedl you whare all
the mistakes are locatad,

A newsletter needs to pant in multiplas of four, that
iSefOUr pages. or sideen, o twenty-four, ate. This is s0
the panter wont have a blank page te send out. The
format is very impaortant and one which plays a 813 nle in
what will be the subject matter. The size for this newsietter
i a standard B8YX11 inches which allows for bigger
schamatics and pictures of sorne size. About tw decaces
ago, the printing industry abandoned the small booklet.
typa newslettar for the larger format t¢ include sodays
nawest stylas and picturs fayout, We agras and feel it has
a Qreater advantage over the smallsr  drochuns-type
bookiets.

On anather idea, every editor simple [oves to have
a lot of matenal for their publication. ar to say i differs
ertly...not having enough matarial to print is like a bare

. cuphoard in your Kitchen. Qnca a yaar, you should make
C it a paint to send at least QNE item, story, picturs, or
. technical article to your local newsteftar, Yas, thene ar

savaral who belong to over a half dogen cluds, but ihe one
clogest 1o you, in spint and mind. should be your Horne
basa. It's like the locai baseball learn whose patmng &re
out of statew-0t rmuch attendance on the homea front.
Evary month. throughout the year, your local club
will spansor an on-thewair contest, a Saturtiay rmeeting, an
ica craarn social, a buiider's night, e, for the canvenience
af bringing fine people togather 1o share thaic favorite
hobby. Get invalved and go to these gvents. participate on
the air and meet who your friends are. Some of the finest
people on the air are in your club, Get to see who they ana,
The caaler months are approaching and we'ng
heading inside from the cold. Now «§ tha tima 10 make
plans ©© meet the rnembers and begin plans for a .ong
wintee of getting together. Let the RF keep us warm. Se¢
you on the air,
Dennis Marandos - K1LGG, Editor 7




Ste\)en' Weber KD1JV
Box 140, Garham, NH 03581

The stability of your rig is more important today
then it ever was. (Doesn’t hurt in your personal life ej-
ther, but that's another issue, one | don’t think we want
to get into!) With more and more Hams using DSP
audio filters, you need a very stable transmitter to stay
within the DSP filters’ passband. If you want to use a
DSP filter, your receiver must also be very stable,

Here's an example. Not long ago, | called CQ on
4.040 MHz. | got an answer from another QRP station,
decent signal, about a 500-600 miile hap. | sent my info
and tumed it aver for his report. | Didn’t hear a thing. Oh
well, the band shifted and | lost him. It happens all the
time, right? | started to tune around, and there's that sta-
tion turning it back to me, a good 400 Hz down from my
frequency! | laoked at my filter and sure enough, | had it
set to the narrow setting, so | didn’'t hear him when he
came back. Not a peep. | ended up tracking him 2.5 kHz
down the band fo finish the QSO. This is an extreme
case, but he was using a popular QRP transceiver kit,
50 it may not be ail that uncommon.

How do you ensure that this sort of thing doesn’t
happen ta you? Go digital! Thanks to the latest in high
speed digital electronics, we now have a viable alterna-
tive to tuning capacitors or complicated, troublasome
Phase Lock Loops, semething called DDS.

What is DDS?

DOS or Direct Digital (frequency) Synthesis is a
means of directly reproducing a sine wave using digital
techniques. Once relegated to low frequency operation
(your touch tone phone uses DDS to make the tones)
and expensive military or commercial radios, DDS is
now available to the masses, thanks to a relatively new
chip made by Analog Devices called the AD7008.

How does DDS work?

Here's the technical details. A block diagram is
shown in FiG 1. A 32 bit phase word corresponding to
the desired frequency is first written into the chip. This
word is used by a phase accumulator to produce a linear
phase ramp which has a period proportionat ta the
phase word and a reference clock. The phase ramp is
sent to a sine wave lock up table, which outputs a 10 bit
data word coresponding to the instantaneous amplitude
of a sine wave at that particular paint of the phase ramp.
The sine data word is then sent to a Qigital to Analog
Canverter (DAC), which will output the proper analog
amplitude at that point of the phase. In the case of the
AD7008, any frequency between DC and 25 MHz may
be reproduced. The sine wave is actually made up of
small voitage steps.

:

There are, however, a couple of drawbacks to
this technique. These drawbacks are undesired fre-
quency spurs that are an inherent side effect of the DOS
processes. One set of spurs is called alias images.
These spurs are a product (+) of the base frequency
being generated and the referencs clack frequency ana
all the harmonics there of. These spurs are effectively
removed by a low pass filter on the output of the DAC,
The closer to the request frequency of % the reference
clock the DDS signal gets, the better the low pass filter
required to keep the low order product (For-Fp,) from
the output.

The second source of spurs is “glitch energy.”
This is energy stared in the DAC latches that is trans-
ferred to the analog output when the latches change
state. These spurs are particularly troublesome as they
fall within the pass band of the low pass filter and can
oceur at any frequency, above or beiow the desired sig-
nal. Generally speaking, the amplitude and number of
spurs increases with the frequency being generated by
the DOS chip. Spurious Free Dynamic Range (SFDR) is
@ measurement of how good a DAC is in generating a
signal. The better the SFDR, the better the DAC. In the
case of the AD7008, the SFDR is -50 dBc or better, de-
pending on the frequency span you logk at. Although
this is not real good, it is much, much better than earlier
DDS designs and it is adequate for QRP transmitters to
amplify directly and stay within FCC spectral purity
regulations.

There is also one other little detail. Qperating at
a clock speed of 50 MHz, the AD7008 draws a little over
a half watt of power! Might be a bit much for your bat-
tery operated rig.

How do you use one of these fantastic DDS chips?

You need a little computer. You may have seen
earlier DDS designs that required a full fledged PC or
thumbwheel switches for use, but clearty, this is not all
that practical a solution. What is needed is a dedicated
“imbedded” microprocessor. That is why | designed the
DDVFQ. While | was at it, | included features that are
handy to have in a radio and designed it so it could re-
place just about any VFO you might have. Since so
many Hams like to turn knobs rather than push buttons
1o tune a radio—I'm one—the VFQ is knob tuned. The
VFQ can be tuned in select tuning steps of 1 Mz to 100
kHz. The tuning rate (steps) are indicated by LEDs.

Features of the DDVFO

First, the DDVFQ does not include a frequency
display. This is done for a couple of reasons. One, it
helps keep the costs dawn. Twa, it makes the VFO
smaller. (The VFO board is just 2.5" x 4") Three, in many
applications, a dispiay is not needed and would only be
redundant. Finally, mast, if not all, of you already have a
frequency counter that can be used to set up the VFO.

Since the DDVFQ can cover a frequency range
of DC to 22 MHz, just by adding a frequency counter
makes a great signal generator for your R&D bench.
You can even add a variable resistor and have a vari-
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alote output laval. | suspact that a lot of these VFOs will
ba rnace just for this application. There are two sigral
aubpul facks (PO mounted-ROA jacks) on the DOVFO
boand: one is a direct connection o the low pass filter,
e other is bufferad and is normally used to drive a
aourber. The autput signal lavel is norminally 1 volt paak-
s-peak and just by adding a MMIC amplifier would give
you @ decent QRP transmitter just by itself! ’

Tha DOVED includas RIT and a memo memary
featuras which are vary handy wnan using the VFQ o
run a radio. A fixed frequency offset can be pro-
grammed to be sither added or suotracted from the
hase operating (ransmit) frequency. This facititates us.
ing the VFQ to run a transcaiver with either a supermat-
arocyne or direct conversion (DC) type receiver. A
transmit/receive (T/R) input is, of course, required to use
RIT and the receiver offset.

As noted earliar, the DOVFO can be useda to re-
place the VFO in aimest any typa of rig. If the rig already
has a fraquency-counter type display, such as my Ten-
Tae Scout, you are all sat. If you wira up a couple of
jacks and have ane output to the VIO built into the rig,
and anather o input the signal from the DOVFO, you

can set up a switch and have dual VFOs. With a litfle
o plus $5.00 for shipping, {Yes, © knaw this is a lot of

marg Wwormk, you can use ong VFO for transmit ana the
other for receive, If your rig doesn't have a countar type
display, you can add an adapter, such as the ona sold oy
S&8 Bngineering.

Furthermaore, you may forgo a display all to-
gether, You can pragram the tuning limids imo the
COVEQ, which is what you would do when replacing an
existing VFQ, or adding it to a rig that is crystal con-
trollad. An LED flashes whan you get to either and of the
tning limits, so you know whan 1o tune the ather way.
Also, you san opt 1o set the VFO to tune a given portion

of a4 Ham band, say 7.025 w0 7.078 MMz You ray not
knaw exactly where in the range you are opecatiog, b
you do know for & face that it 13 within the corredt limids,

In craar for the uf to remernber ks user pno.
gramming, it reguires a memory back up, This is ac-
cormplisned with a 0.1 farad “super cap” andior batbar.
28, The super cap wiil retais memany far a week or so.
For long term back up, a souple of A4A batteries or a
lithium “button’® cell can be connectad directly to the
board.

A small V2 size DIF 50 MMz crystal oscillator is
used as a reference clock. This gives a typical warrn up
drift of about § Mz per MMz, Therefors, at 1 MMz youw
may see a 5 Hz drift, while at 10 Mz it would be 50 He,
After warm up, there wiil be vary litte, if any, additioras
drift.

Okay, I'm sold, how do | build one of these thimgs >

Because this project requires a Custorm pro-
grammed cormputer chip, and it is difficult to find the
AD7008 in single quantities, | am affering a kit. The kit
includes the printed circuit board, all the boare mownba
parts, LEDs, rotary encodger and, of course, an instruc.
tion booklet. It does not include a box or switches, (Yau
need a toggie and a push button) Tha kit costs 5110.00

maney, but the ADRTO08 alone costs alimost 40 bucks
and the encoder i3 anather 20.) But, I'm sure yau wall
fing this project wall worth the expense. [KO1Jv, Bax
140, Gortarn, NH 03581] E-mail questons and som.
mants walcarme « KD1JVEJUNG. com
By the way, | ¢e have anothar varsion availatle
with an LCD display and mare featuras for $150.00,
Steven Weaber - KD1JV
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QRP-Battery
FD in 1996

Floyd Soo - KFSAT

President Utica Shelby
Emergency Comm. Assn., Inc

The Utica Shelby Emergency Communications Assn.
(USECA) has been known for putting on the largest Field Days
in North America when it comes to visitors to our site. At times,
we have had close to 400 people sign-in on our guest register.
We are also well known for our hospitality and the fact that
nobody leaves our FD site hungry! When it comes to food,
NOBODY EVEN COMES CLOSE! We weicome ail with open
arms, and almost all of the visitors bring a dish-to-pass. We
have supplied the roast pigs in the past and the last 2 years, we
have supplied severai hundred sirioin steaks and large home-
brew charcoal grills so everyone can grill their steaks as they
like. The side dishes, desserts, snacks, etc. are plentiful and last
all weekend!

The USECA has been knocking on the door of placing
in the Top 10 overail in North America for several vears
running without really trying. In 1994, the club made a
concerted effort to get into the Top 10, which we accomplished
by placing 8th. Just to prove to ourselves that it wasn't a fluke,
we did exactly the same thing last year, placing Sth overall
again! We were talking at the end of last year's FD about doing
something a little different, and QRP came up as one of the
suggestions.

It took some convincing at first, there were many skep-
tics, but after a while. most all of the club decided that it was
worth a try. We paid attention to the same details that we did the
last couple of years and the suggestions from some of vou! Most
were in agreement that high performance antennas, low loss
feedlines, plenty of food and drink, and sufficient ops to make it
through the night without any down time for key stations; were
the main points to pay attention to. That's just what we did, and
it may have paid off!

Normally, set up begins late Friday afterncon. We then
have a Bar-B-Q and then the ail ham band QRM plays classic
rock and roll into the wee hours of the night.

Saturday morning was giorious! Both Saturday and
Sunday were PERFECT for FD! Temperatures were in the 70s
with a little breeze to keep the bugs at bay and keep the area
cool, Set-up continued on Saturday, with breakfast and lunch
being served at the appropriate times of day. At 2 PM. the
contest started. At SPM the great steak-in began! What a feast!
We weren't proud and just pigged out! The contest continued
into the evening with most stations staying on the air all through
the night, especially the big point gerrers like 20, 40 and 80 CW
and phone.

Sunday dawn was beautiful! We were visited by a hot
air balloon at antenna top level just after sunrise! Breakfast was
great as usual. and the contest continued in earnest. Sunday was
another gorgeous day! After lunch was served (steaks, ham-
burgers and hot dogs along with all the fixings!), the contest
continued until 2 PM. Tear down went on without a hitch, and

all of a sudden, it was over again for another vear! Virtually eve-
ryone that participated learned a lesson or three! What a fabu-
lous learning experience this FD was! Everyone was so excited
about what happened that weekend. that our repeater has been
buzzing with QRP FD activity since then!

Some of the lessons learned: Running QRP power lev-
els placed the phone ops at a much greater disadvantage than
the CW ops. Going from (8 or 19 generators to | this year made
it so quiet, that people are calling for another QRP FD for that
reason alone! It IS possible to hold a frequency with 5 watts!
(for a short while, anyway) One good deep cycle battery was
sufficient to run most state of the art rigs at QRP power levels
for 24 hours, We worked anybody we could hear, even though it
may have taken more calls than we were used to. The lack of
noise and interference was great! FD was still fun, even though
we didn't make as many contacts as the last coupie of years.

Some initial numbers and information at this time
because there are many of you who are curious. The USECA
Club ended up running 16A. QRP-battery. Our original plans
were to run 17A, but a death in the family of one of our station
chairpersons precluded him from participating. Sixteen-A it
was! All but one phone station did not achieve their point totals
from last year. I believe that all of the CW stations equaled, and
many bettered, last year's scores. Our final point total according
to the ARRL is 15.530! WOW! That's a good 2.000 more points
than we had the last two years! Unformunately. they were unable
to tell me just where we placed in the standings. Hopefi:ily, this
means that we will be in contention for top 10 or better! Most
interesting antenna was the vertical 160 meter deita loop that
was supported by surplus weather balloons! The upper 2 corners
of the delta were balloon supported and the feed point was the
bottom comner of the delta. It stayed up all night and worked
pretty well! The 160 meter CW station aiso had a 300 foot. end-
fired wire supported by a kit all day Saturday! The 80 CW
station boasted a PAIR, count 'em, TWO, Y% wave verticals that
were phased. They also had a dipole too. The 40 meter phone
station used five sloping dipoles equally spaced around a 70 foot
support. This antenna was easy to steer using a relay box and %
wave feeders. The 40 meter CW station used a caged dipole
supported at one end by a tree. and at the other end by a 43 foot
vertical. The bottom 33 feet was made up of +-inch aluminum
irrigation tubing and was loaded as a vertical. These two
antennas worked great! There were also the usual assortment of
three element Yagis. dipoles and verticals.

This gives us a final point tally of 15.530 Points! [ can
say this--we have always run generators before; the lack of
noise. EMI/RFI and physicai noise was fabulous! Our club is
tempted to do this all over again for this reason alone! [n our
minds. the silence (in the field) was golden!

Floyd Soo - KFSAT

The NEW ENGLAND QRP CLUB
THE EXCITEMENT IS BUILDING




The rear panel came with some punched holes which
[ used for some of the modification. The AC power cord fits
in a prepunched hole but the other cable holes had to be
drilled or cut. By the time I cut the last slot for the power
plugs, [ managed to cut the holes correctly and they didn't
need tooth pick shims.

There is not a lot of room left over with a 7.0 AH
battery inside the enclosure and placing the plugs. voltage test
pins and fuses was planned carefully. In order to fit the
battery into the box, the meter pins were trimmed. a tight fit.
but it worked.

Each battery is individually fused and switched. All
or any combination of the three batteries in the bank can
called upon 10 deliver power. Bear in mind here that a battery
is a group of individual cells arranged in such a way as 10
produce a desired voltage. A battery of guns in a fort. if you
will, is a good analogy. So. a Battery is a group of individual
gel cell enclosures producing 12 volts each. [ have one inside
the controller. and three others outboard. Two of these are
hooked up in parailel to form one unit that is connected as a
single unit 1o the charger. This makes a total of four gel cell
Barteries that form my battery bank.

This was a fun project and a practical one too. I use
the controller by itself for powering VHF radios as well as
HF. This portable power means [ can use packet. RTTY. CW.
and SSB just about anywhere. This is a great Field Day setup.

If you want to uy this modification and need more
information. write to me E-mail. gregoire:@endor.com or
packet aalik@wlwok.fn43.nh.usa or a phone call to 603/523-
9003.

7273
Ernie Gregoire - AA1IK

GS5RV
Antenna
Trivia

Al Bates - W1XH
Cheimsford, MA
If you have tried them all, but keep scratching vour head
for one more—the following notes will give you an insight to an
antenna which has gained an abundance of popularity. Here’s some
trivia about the GSRV antenna system and antennas in general.
1. GSRV Dimension: The antenna is designed for 14.230 MHz in
the 20 meter PHONE band. If you plan to operate mostly CW, you
might use 103% feet which is for 14.057 MHz. The change won’t
have any effect at all. .
2. G5RV Length - Critical or Not? That wouid be “not”
Changing the dipole dimension (102 feet) by plus or minus ten
percent will not have any effect on the signal. A full size 80 meter
(135 feet) dipole fed with ladder line will work better than a G5RV
antenna system. Again. you won't be able 10 tell the difference.
3. Half-Size and Quarter-Size GSRV. The half-size version is
designed for 28.460 MHz which is okay. The quarter-size version
is designed for 56.920 MHz (TV Channel 2) which is just plain
silly. The double size version (204 feet long) is designed for 7.114
MHz and will be hard to load on 20 meters. There are better
alternatives. (See paragraph 10.)
+. GSRV All Band Antenna? No, it is not. With an adequate
transmission line tuner’, it will work on any amateur band. Of
course. that0’s true of any antenna.
5. G5RV Antenna Won’t Work on 30 Meters. [t may be hard to
load, but it will work. Quite well, too, thank you. It depends on
vour transmission line muner”.
6. The Length of the Coax is Critical. No, it is not. You are just
moving the transmission line tuner’. You are also kidding yourseif.
It would be better if you could do without the coax.
7. G5RV for Other Bands. The standard model is designed for 20
meters. It can be scaled up or down for other bands depending on
the amount of space and your operating preferences. Dimensions?
Check your textbook on antennas. You do have one of them. don’t
vou?
8. Oversize GSRV Antenna Systems: The standard GSRV is a
3/2 wave dipole. Performance will improve if you increase to 5/2
wave, 7/2 wave. or 9/2 wave. Again, check vour antenna textbook
for the correct formula to use.
9. Balun. Don’t use one. On bands other than 20 meters. some
baluns will fold and die. The impedance is weird. A coiled coax
choke might help, but is hardly worth the effort.
10. General Purpose Alternative to GSRV Antenna System. Pul
up as much wire and as high in the air as you can. [t does not have
to be straight. Feed it with open wire or ladder line. This is not an
ariginal idea.




i

1. General Statexent About Antenmas; On transmit, an
ancenna will radiate all the power you can feed tw it. Size has
nothing to do with it. The trick is gerting as much power as
possible to the antenna.

12, General Statement About Antemnas (Part [I): On
receive, the more wire you have, the more signal it will
intercept. The trick is getting as many of these microvolts
vour receiver,

13. Standing Wave Ratio (SWR): When you find out what it
really is, you will learn to stop worrying about it.

Al Bates - W1XH

Jfoomove: A “Trapsmisson Line Tuner” is not an “Antenna Tuner”. Nobody
nues the antenna, Everyone tunes the transmission ling. An “Aptenna Tune”
must be mountad at the amtenna. This will give better rasuits, bux is inconvenient,

The Gajun
Who-dat
i Antenna

{ JOEL WASCVM

Greetings once again from the state of Maine. I hope
all is well and everyone is getting ready for the winter DX
The cool air this morning reminded me of home. (south
Lauisiana, Cajun Country.) [ moved to Maine in the summer
of 93, and I had an antenna in Louisiana that was really
something,

Every evening | would talk with the guys at the
South Pole, and chat with the guys in South America. This
was in the late 60s and [ was using a WRL DUQ-BANDER.
This was an eighty and forty meter S8B rig. I think it ran 60
or 120 warts output. The rig was easily converted for CW use,
but that’s another story.

I was using the rig one night and wondered if I could
make an effective antenna with the parts that were around the
house. [ was using a dipole and didn't want a quarter wave
vertical, yet most of my room for antennas was suaight up!
For whatever reason. [ decided on a half-wave vertical pole
for forty meters. Cusheraft’s R-7 was non-existent in those
days. | did some calculating and figured that 1 needed about
66 fieet of pale with rope guys and my wife's permission to put
this thing up.

1aiked, pleaded and agreed 10 various things to get
the wife's permission. The kids thought it was a great idea but
[ really shouldn't have been all that concerned because the
wifis divorced me ten vears later. Now, that's another antenna
story!

[ found a 50 feet telescoping TV mast, and they were
quite common those days, a king-size coke bottle. some rope.
an eight foot ground rod. and one of my fishing poles. [ was
ready! On top of the 30 foot Telescoping pole I taped a cane
pole and made the over all height a bit over sixty feet,
Realizing this was short for what [ needed, I connected a wire
w0 the TV mast and twped it to the cane pole and made a few
turns of wire around the pole and ran the wire to the tip of the
cane pole, which was secured with electrical tape, and left

q ’/&ff\’
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the wire sticking another & inches from the pole. | was determined
o get as much hexght as [ could.

Having measured the pole. I collapsed the sections of pipe
down to twelve feet plus the 15 foott cane pole. I then inserted a
ground rod. This is usually not too much of a task if vou use water
to soak the ground as you insext the ground wire. Sure enough, the
eight foot of copper ground rod went into the ground just fine. I man
four radials for forty metexs and four for eightv meters and then
tied the eighty meter ground wires to a
chain link feace that surrounded the back vard.

Next on the list was to find four anchors for the rope Zuys.
[ found four metal fence poles that were anchored in cement and
used them as my foundation. At this point I nesded some help so I
had a few friends over to help me get the vertical up. I wanted a
solid base for the vertical so 1 used a king sized coke bottle for the
insulator on the bottom. I dug a four inch hole for the coke bottle o
rest in and drove four pieces of pipe into the grownd abour thres
from the coke bottle. [ then ran the first guys to their anchor and
raised the TV mast on top of the coke bottle. | secured these guys. |
did not want that first ten feet of mast 10 move so I dropped and
secured the bottom of the mast, as it sat on top of the king sizex|
coke bottle with the rope from the guys just three fest away.

Ta test the sturdiness of this setup, I climbed up the ten
foat mast and shook around a bit. Nothing moved so 1 pronounced
it secure, I then secured four guv ropes to the mast at each ten foot
interval. Using a ladder | got in position at the first set of guys.
about 10 ft Off the ground. and passed the guy ropes to my
helpers. They kept tension on the guys as [ pulled up each section
of TV mast. Once this was done. [ climbed down the ladder and
secured each guy wire to the fence posts. starting with the lowest
one first,

There it was, my half wave vertical for forty meters. I was
proud and thought it was a thing of beauty. The wife just looked
and told the kids to stay out of the back vard!

Can you picture this young Cajun papa, on a mild fall day.
sitting with friends and admiring the antenna of his dreams? Here
he is with a quarter-wave vertical on eighty and haif wave on forty,
4 brand new Duo-Bander and a wife that is now offering affliction
instead of affection. I miss that antenna. ...

[ used a relay to change the coax from a parallel tumed
circuit, link coupled, to the antenna and a direct connection to the
antenna. Needless to say the march was just fine with no reflected
power on forty and not much on eighty. From 3.3 MHz to close to
3.9 MHz. as [ recail.

In action, the antenna gave me excellent ground wave
coverage on eighty and forty meters and was just fanastic to South
America and the Antarctic. | have been waiting for the chance to
build this antenna again and if and when [ get another 30 foot
Telescoping pole, I will do it ASAP.

After a week of operating, | came home at noon and found
the antenna on the ground. [ was upset 10 see that, but [ was glad to
see that it fell toward a corner of the vard and did not hust
anything. Then [ found out why! Someone had cut a set of guy
ropes at one of the guy anchors! This was a warning of the bitter
winter ahead. as the temperature got to 19 degrees Fahrenheit that
winter.

As for the name of the “who-dat” antenna. I dubbed it that
because with little knawledge of DX, | kept wondenng “who-dat”
and “where at” [ just talked to,

Joel Demson WASCVM




Bob Cutter KIOG
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I'am always trying to find wayvs to cut down on the stuff
to take camping and more importandy eliminate things that [
seem (o leave behind. [ have become addicted to electronic
keyers even for casual operation and have likewise found
memory keyers to be a great help, even for informai use.
Crouched inside a wet tent does not lend itseif to good hand
sending and you can prop yourself up on an eibow for just so
long.

I have put together what I feel is the best combination
of keyer, power supply and paddle. The heart of the unit is an
old TI hand calculator that [ picked up at a garage sale for a
buck. This is the old style that used 4 AA nicads as a power
supply with a nice large kevboard. I rewired the battery case to
hold 3 AA cells to power the CMOSII kever board. kept the
existing on/off switch although the power drain is so low a

awer switch is hardly needed.

The keyboard was connected to the calculator board by
ribbon cable and it was an easy task to identify the leads for 6
pads after I had removed the caiculator board. [ wired pads 1. 2.
3 and 4 as the message keys for the CMOSII and wired pads 8
and 9 as a paddle for the kever. With a litle practice [ can send
code with two fingers while holding the whole calculator case

with the thumb and rest of the hand—just the thing for sleeping
bag Q's. :

The rest of the project was a stereo plug for an external
paddle. if I want (0 use one. a mono plug for the kever output
and another mono plug 10 tap into the kevers sidetone for
programiming or 1o use on my +0-Y'er without sidetone.

I now have a compact package that is self contained
and very operational.

72/73 Bob Cutter - KIOG
beutter:diteal.csn.net

QRP RX
Update

Steve Webber KD1JV

The circuit for the QRP Rx receiver in the June issue of
72 was kind of rushed to print, and ol Murphy showed his time
honored hand. The QSK switch needs a couple of parts to be
added to make it work properly. These are shown on the dia-
gram. Change D1 and D2 to LN4148 types. Otherwise, the
IN4007s act as resistors at RF. (But, don’t change D3 and D4)
A 4.7k resistor needed to be added to the D1, D2 junction to
ground in order make the voltage-doubler work. A diode needed
to be added across the RFC so that the DC bias isn’t blocked by
the RFC during transmit and can bias D3 and D4. Finally, the
gate resistor on Q1 needs to be changed to 51 Q2 in order to pre-
vent intermod.

1 neglected to show an audio mute circuit. which is real
nice to have, so a simple transistor switch. powered by the recti-
fied RF is shown in the diagram. Connect the collector of the
transistor to the wiper of the volume control. You may have to
adjust the value of the 100k resistor. depending on the power
level you operate. ’

After further evaluation, [ have concluded that the
MAX 295 switched capacitor filter is not worth its expense. Al-
though it does work as advertised, I have been unable to prevent
RFI generated by its switching clock from leaking into the IF
and RF sections of the receiver. This RFI causes the noise floor
to rise to unacceptable levels and desensitizes the receiver. The
circuit and board are currently being modified to use a more tra-
ditional Op-amp based 3 kHz low pass and 800 Hz centered
band pass filter.

If you wish to use the MAX 295. I suggest that it be
built into its own shielded box. with extensive RF by-passing on
the audio in, out and power supply leads.

The receiver still works very well without the SCF fil-
ter. but a DSP on the output sure helps also!

Sorry for any problems or confusion these errors may
have caused you.

Steve Webber - KD1JV
Box 140. Gorham. NH 03581
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GOING
DIGITAL
QRP STYLE

Bob Gobrick
VOIDRB/WAGERB
70466. 1405 compuserve.com

Sooner or later you will be building digital circuitry
into your QRP transceiver designs——it's just a matter of time.
Have vou prepared yourself to meer the challenge of the new
“digital” construction era? Using “ugly” construction technigues
to wire in 4 28 pin “dead bug” integrated circuxt will just ot cut
it. If you're wondering what this is all about then you better read
on~-the move to digital design in QRP ngs is accelerating faster
than we imagined and the driving mechanism is cost—analog
component costs are going up and digital component costs are
coming down.

Buying decent quality analog parts is becoming more
difficult for the hobbvist. As an example, it is near impossible to
find a ressonably priced variable capacitor for VFQ circuits,
Check with any QRP transcerver kit manufacturer who uses
vanable capacitors and listen to their tale of woe. Two recentlv
purchased top end kits from two different vendors had poor
quality vanable capacitors and the kit manufacturers will apolo-
getically tell you so. Many vendors have had no choice but to
eliminate variable capacitoxs from their designs and switch to
VARICAP (variable capacitance diode) wning or the ultimate
form of VFO tuning---Direct Digital Synthesas (DDS).

VARICAP tuning designs appear to be the latest cost-
«ffective means for building VFQs. VARICAP temperarure sia-
bilization techniques have improved over the years as demon-
strated in designs by Gary Breed K9AY, Wavne Burdick NGKR
with the NorCal 40A and Dave Benson NN1G with the Smalil
Wonder Lab series of rigs. Additionally, the newly designed
NNLG Gresn Mountain transcerver series uses a heterodyne lo-
cal oscillator stage to increase the VARICAP tuning range to
100 kHz. A simalar mixing scheme is used in the Oak Hills Re-
search OHR-100 series of 5 watt transcedvers,

Although VARICAP runing may be cost effective there
is a downside and that is VARICAP diodes are not perfecdy lin-
ear in therr voltage/capacitance change, Mass producing a front
pansl calibrated dial becomes a problem. As many builders
know the typical procedure used to calibrate a dial is to set your
VFQ 1o the QRP calling frequencies and then pencil-mark your
dial for the end powns. Help is on the way though for the QRP
builder and it is coming from the “digital” folks.

The recent explosion of inexpensive microprocessox
integrated circuit chips such as the Microchip™ PIC and some
clever software have brought about high performance digital de-
sign applications at a reasonably low price. The first wave of
PIC type applications were with kevers and memory keyers. The
Idiom Press Super CMOS I and 111 memory keyers, Radio Ad-
vemures Company ~“CodeBov™ keyer and kever chips, the Em-
bedded Research AK-l memory keyer. Wildemess Radio KC-1
kever/audio frequency counter. and the Kent “touch™ keyikeyer
are but a few recent examples of really nice keyer applications
based on some economical chips. As an aside there is one com-

panent of cost that the builder needs to contend with-—software
is not free and the trend is for the buyer to pay for the price of
the chip AND the software programmex into that chip. This will
apen up a whole new market of QRP products that will be tied
back to the designers software afforts.

The next wave of PIC applications that will move QRP
buildars into the digital world are frequency counters and digital
dials. Many VARICAP diode VFQ applications use precision or
10 turn resistor potentiometers for the frequency control refer-
ence voitage. Excluding mechanical means, there is no easy way
10 know what frequency the VARICAP is wned to and this is
where the digital dial becomes a useful item. Although fre-
quency counters have been around for a long time it was the PIC
chip and software that have driven counter prces so low that it
is hard to ignore them. The new Microchip™ PIC designs and
read-out displays, draw very low power and generate minimal
RFI Two great examples of what's to come . the way of inex-
pensive digital frequency displays kits can be demonstrazed by
the Radio Adventure Company “DigitalDial™ kit and the Wil-
derness Radio KC-2 keyer/counter/meter kit

Rudio Adventures Company DigitadDinl

Of the new wave of counters on the market, the one
that catches your eye is the RAC DigitalDial. Packaged in o
1.88" X 4.5" X 3.75" nearly painted and silk-screened aluminum
cabinet is a six digit LED display. low power CMOS design with
flexibility to use the unit as a shop frequency counter as well as
a digital dial. It is hard to believe that this kit is well under
$100. It wasn’t all that long ago that it cost that much just for
the counter and display chip set.

My DignalDial was built as a mate 10 an Oak Hills Re-
search OHR-400 quad band QRP transceiver. Even though the
OHR~KI0 has a decently calibrated vanable capacitor driven
readout, there is nothing like the added touch of a digital read-
out to see whene you are on the band. The DigitalDial is an ideal
unit for use with any muiti-band rig since you are able to pro-
gram a nurnbex of IF offsets with or withour reverse VFQ track-
ing. Other standard ~extras™ are blanking of the 100 Hz digit,
automatic display enable (after blanking) when the frequency is
changed, anti-jitter code on the last digit and coverage up to 50
MHz. The umt really adds some pizzazz 1o your station. I think
Oak Hills Research must have liked how the DigitalDial worked
with their units since Dick Witzke KESKC at OHR offers a new
DD-1 digital dial kit based on the RAC chipset and design,

The Wilderness Radio KC-2

The darling digital design for the 1996 QRP season has
10 be Wayne Burdick’s N6KR KC-2 keyer/coumter/meser/kitchen
sink kit. The packaging alone is a candidarte for the Museum of
Modern Art industnnal QRP design award, Wavne eloquently
sandwiches the LCD display chip on top of the LCD drrver chip
o come up with a self-contained module 2.9 X 1.1" X 8" The
unit is so beautiful. yvou almost want to replace your trans-
ceiver’s front panel with clear Plexiglas so you can sae this hid-
den masterpiece. And to top it offl the unit not only has a mem-
ory keyer and digital frequency display but also an S-meter.
relative output power meter and some auxiliary control circuitry
to turn on that 1000 watt ON THE AR neon sign that you re-
ceived as a birthday gift. All this with a power drain of less than
7 milliAMPSs making the KC-2 field-ready.

The KC-2 was originally designed for the Wilderness
Radio Sierra and NorCal Cascade transceivers but it's so flexible




that it’s a good bet we’ll see the unit retrofit in many, many rigs.
We may even see a KC-2 with a NorCal 40-9er nig attachment.
Construction was again a marter of taking your time and using a
smail tipped soldering iron for those small tight soldering joints.
The KC-2 consists of two smail printed circuit boards mounted
hack~-to-back so the unit is seif-contained.
Future Shock-QRP style

The two units highlighted are only the tip of the iceberg
of what’s to come in the digital QRP world. The QRP commu-
nity are now beginning to see the first wave of inexpensive Di-~
rect Digital Synthesis (DDS) VFOs. S&S Engineering has a
very attractive digital DVFO kit (DDS VFO plus digitai dial)

that is also being used in their TAC-1 QRP transceiver. Past ar-
ticles by New England QRPers such as Howie Cahn WB2CPU
with his DDS frequency controiled NE Forty-40 transceiver
(Winter 1995 Comumnunications Quarterly), and Steve Webster
KD1JV with his articie on the DDVFO-23 Direct Digital VFQ
(June 1996 72) are a hint of things to come for the QRPer. So
get that fine tipped soldering iron heated up and bring out the
magnifying glass-we QRPers are moving on. Have some fun
with those dits and dahs and also those ones and zeros.

72/73 - Bob VO1DRB/WAGERB

Modification to QRP RX QSK Switch - Steve Webber - KD1JV

The following schematic is Steve’s recent modificarion to the June printing of his sensational recerver.
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News

AL BaTES - WIXH

Ice Cream Social: Dennis Marandos, KILGQ,
started a grear new tradition. Seven QRPers met at Kimballs
lee Cream in Westford, MA, for show-and-tell and
socializing. Present were John Forrest, WBIHBE, Bob
Scheichel, NIRXV, Bob Baker, N1BKIL, Al Bates, W1XH,
Rbyne Killian, KAICX, Chuck Ludinsky, NIRXT, and
Dennis Marandos, K11.GQ. Dennis brought a couple of rigs
and his portable plastic mast.

QRP By the Sea: Jim Fitton, W1FMR, opened his
beach house to QRPers for a weekend in late July. Randy
Rand, AA2U, Dennis Marandos, K1LGQ, Jack Frake, NG1G,
and Dave Benson. NN1G, were all in antendance. Dave
brought the new QRP ng for 20 Meters SSB rig that did well
for itsedf. A QSO in [reland was made by Dave and Jim with
a5by 7 report.

New Member: Serge Hebert, VE2DEQ/W1, wnites
from Swanton, VT. He details his 30 plus years of ham radio
with examples of how well extended Zepp antennas can work
when installed high enough in the air. While Serge is a new
member, he has been running QRP levels for several years,
He would like some help with two questions. (1) Would like
o buy or build if available 2 QRP transmirtter for 5 bands
operation like 80, 40, 30, 20, and 15 meters, that is VFQ
controlled on all bands, solid state or tube tvpe but very small
in size. (2) Appreciate information or details for an accurate
10 Wart max SWR. wattrneter that is accurare. Contact him at
Box 403, Lakewood Dnve, Swanton, VT 035488,

Boxboro, MA ARRL convention and Rochester. NH
“Hosstrades” tailgate swapfest events are both the same week
end. Let me know who you run into there and what good bar-
gains vou find.

Jay Miller WASWHN [waiwhnd juno.com (Jay D
Miller)] from New Mexico visited the northeast the second
weelk of September and stayed in the Worchestex/Shrewsbury,
MA area for five days. He says his VISA was endorsed for
only five days, but we think he made a deal with the Devil.
However. KIMFS, W1IS, NIECK kept and eye on him so he
wowldn't muss his plain at Logan. [ am sure they’ll be a
follow-up on his wip.

Jay also said his visited in New England was
uneventful, that is, he escaped from the PRM. (Peoples
Republic of Massachusets), better known as the home of the
Ted Kennedy Driving & Aquatic School. Back at home, Jay
toak his gang (ABSOU., K8BI, NASN, NSZGT, KC3DT ) out
on Sept. 20th 10 Torreon (Tower), New Mexico, 10 set up for

the QRP AFIELD where 20 & 0 meters CW would be their prime
AQ (area of operation).

While in Torreon. Jay brought with him a thres elemen
beam for 10/15/20 CW at 40 feet and a wire beams for 15/20
meters. plus a 40 meter dipole. The [ndex Labs QRP+, a Kanga
XCVR on 20 meter and an ICOM IC-706 were his RF pumpers.
Torreon, NM, by the way, is approximately 34 miles east, soutluast
of Albuquerque. and on the “other side” of the Manzana (east
slope) Mountains, The area is pwe tree country, verv old towns,
which dates back to the 1700's, Spanish settlement and land grant,

Tom WAIGUV reports that the RF-l is a xeat little
gadget and will work as a frequency generator. It generates a nice,
albeit wobbly, signal to be mcked up by a recsiver. He savs he wiil
cautiousty replace his current RF measuring system. The RF-1 is
half the size of the noise bndge, ¥ size of the Grid Dipper. and %
size of his freq. counter. Tom says he needs these things he carries
around for antenna expenmenting, plus 30 volts worth of baneries
are needed for the job.

The previous antenng measuning svstem consisted of a
modified HW-3 to include VSWR and an S-meter; a set of Ni-
Cads, and the marvelous noise bridge. It required about 3 watts of
power to make measurements. The RF-1 draws 35 mA ar 9 volts
and fits into a shirt pocket. So far, Tom has had excellent luck
using it to adjust a long wire antenna tuner on 30 meters.

Tom says, “Lately ['ve been hearing VKs. ZLs. and JAs
stations on JO meters at L1:00 Zuiu on my NNI1G Thirty-0 rig.
What a rig! I was charting with a G3 the other morning and got
QRM by 399 JH7. | thunk they (JAs) are coming in long path
because East coast stations are gertung first crack at them, instead
of that W6 curtain that normally exists.

“In case you are interested, | did make ¢ QSOs from VT,
and none were pre-arranged. While uying to “improve” my
antennas one Saturday afternoon, | managed w get the ropes all
snarled up in the tallest tree, and went off w0 a fiiend's birthday
party with my wires laying on the ground.

“Well, one glass of Chardonnay lead to another and by the
time [ got home I really didn't care where my wires were. [ heard
some plaintive CQs and answered them. Push button CW really is
a boom to mankind. Anyway, my rate for 4 Qs wasn't that bad, but
the SWR was off the chars, so [ retred. aot wanting to let the
smoke out of my finals.

“I gave up on the rope mess and hung the wires as an
inverted Ves on Sunday. Twemnty meters has been solid Eurcpeans
ever since. Have the band conditions improved overnight or did [
just get lucky?

Phil Rutledge - KB1GO has been pretty active acquiring
new QRP gear. He has the MFJ 9030 and now has the 9040 to
accompany his collection, plus the NorCal 40A. Phil has been
working the European DX stations from Amhberst, NH and plans to
add more antennas before the frost hits the area, not to mention the
planned tri-band beam in the wings before spow fail.

That's All Folks: Thanks to those of you who conzributed
to the column this month. Why haven't the rest of vou wrimen of
your latest exploits and accomplishments? We all want ta heax
what you are doing and building. Please, please, please write and
tell me what's new. Things are changung so please use snail-mail to
Al Bates - WIXH. 2 Coach Road. Chelmsford, MA 01824,

Al Bates - WIXH




Another Great
Antenna

Dave Benson - NN1G

Newington, CT

I just found yet another great source for antenna

materials at the local Home Depot. For the magnificent sum

of $3.49, they offer clothesline proper-uppers. This item is

found in near the hardware section—around

clotheslines/pulleys, at least in our outiet, and is made from

5/8” thin wall aluminum. After removing the doohickey on

the end, you're left with about 6 feet 8 inches of useful length.

(There's something vaguely medical about that turn of phrase.
but I just can't place it!)

I used this material to put together a 20-meter

ground piane, using % inch OD tubing for the botiom section.

The ¥ inch tubing may also be used to join sections of the 3/8 inch
tubing end-to-end, although the % inch mbing Home Depot offers
is not the preferred .058 inch-wail material. [ used a 12 inch length
of the larger material to join the sections. in concert with a few
sheet metal screws and some de-oxidizing compound at the metal
Jjunctions. This inaterial goes under the trade name of Ox-gard at
the "Depot (in the Electrical department) and aiso may be found
under the trade name De-Oxit and undoubtedly other stores
elsewhere.

The tubing looks like it might be useful for ultra-light
back-packing masts. weighing only 6 ounces for a length. [Call me
an incurable optimust. but I'm planning to put together a 10 meter
or even 6 meter Yagi using this material.] To paraphrase an old
depression-era stogan “Prosperity—and sunspots—are just around
the corner.”

72 - Dave Benson - NN1G

Face Plate Needs NO Up-lifting

If'you’re one of the several hundred who built the St. Louis Tuner, offered by NorCal QRP organization for the Colorado
QRP Club, the following face-plates might be of interest to you. It is as close to dimension as possible. but you might have to tweak
the corners to fit your tuner. Try a sheet of acetate in a photo copier (i.e. a transparency) to make your copy.

Sierra dimensions @ 122% output to Canon BJC 600e—adjust as needed for

different printers.

The NorCal Sierra face plate

New England QRP Club Wants
LA FEW GOOD MEN!%

KITTING PARTY: Looking for a few good men. and women, to
kit STEVE WEBER - KD1JV RECEIVER printed in June's
issue of 72. At least five volunteers to kit the parts needed for

furure saies to club membership. Contact Jim Fitton - W1FMR.
P.O. Box 2226. Salem, NH 03079, Tel.:603/898-6188: E-mail
MVIF&MVUBR.LUCENT.COM. There is NO financial obli-
gation on vour part but to simply count pieces for a spectacular
kit for all to enjoy. We need vour help in making our club come
alive. so please offer vour assistance and call Jim today.
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The PVC
Gusher 11

e )

Joe Everhart
N2CX

This article explains how to make a simple handy, sin-
gle-band portabie antenna for 40 through 10 meters. And, in ad-
dition, how to easily expand its capability for multi-band use,

The PYC Gusher II is a lightweight dipole antenna
intended for portable QRP hamming. [t is designed and intended
for QRP AFIELD. QRP To The Field and the other shornt-
duration temporary activities that are becoming increasingly
popuiar. The Gusher II subscribes to the Spartan philosaphy of
reducing an antenna to the minimum requirements necessary o
do its intended job. Weighing less than 1.5 pounds, the Gusher
is light enough to consider for backpack use and is rugged
enough 1o give long service,

How it Came to Be

Using a dipole configuration gives repeatable affective
anzenna performance, Dipoles are very common radio amateur
antennas because they are highly efficient and easy to bwild.
Unlike random wires, they need no tuner for single band vse.
And they need no ground system to keep operating losses low.
With a dipole antenna. all you have to do is raise it up in the air,
connext the feedline to your rig, and you're ready to go.

The dipoles used at the home stations had heavy gauge
(even hard-drawn) capper wire, low-loss heavy feedlines and
insulators that lookexi like they came from a B-grade horror
flick. But, for a temporary portable QRP dipole, all that was
overkill,

Using a dipole in an inverted Vee configuration makes
antennas simple. First of all, only a single high tree or other
suppart is nesded as opposed to needing two for a conventional
dipole. When you are in a campground or field-day site. a single
high tree gives you more freedom about where you can install
your antenma.  Not only the location, but since most of the
weaght is supported at the cemzer of the span, the wires don't
have to be heavy gange copper, And with QRP, insulators don't
have to withstand high voltages so heavy, large ribbed ceramic
or glass monsters are unnecessary.

Like many harns, I've built lots of dipoles for both home
and field use. I've used "store-bought" center insulators, made
my own from sheets of plastic and used an end insulator with
the coax tied or taped onta it for strength. For end supported di-
pales you need this. And I've run the gamut for end insulators
from ceramic and glass "egg" jobs to six-inch, $5 each. com-~
mercial plastic multi-kV jobs. Lately. though. ['ve simply used a
three inch piece of inexpensive PVC pipe and drilled a couple of
fwles into it, With low power vou don't need much dielectric in-
sulation.

’

There was mention last vear (1995) on the Internet
QRP mail list of a very simple QRP antenna, the BIC ™
Flamethrower. Devised by Fred Turpin - K6MDJ of the illustri-
ous Zunmi Looper group, the antenna consisted of some light-
weight speaker wire and thin coaxial cable with a sawed-apart
disposable lighter body as insulators.
BVC Gusher Classic
Not ta be outdone by such a flash-in<the-pan effort, I
used plastic plumbing pants to make an anteana that fairly
gushes with strong signals. 1 dubbed it the PVC Gusher, The
original. the Gusher Classic uses the same type of construction
as the lefi-coast progenitor, but with PYC plumbing parts sub-
stituted for the sawed-apart lighter. [t has so far seen print only
in the manual for the NEQRP Twenty-30 mast kit.
PIPECAP  CUP HOOK

EPOXY KNOT SECURES

FILLER \\ WIRE
=

il
4l

COAX
FEEDLINE

Figure 1 Gusher Classic Center Lnsulator

Figure 1 shows the details. Each '4 wave leg of the di-
pole is made of 20 or 22 gauge insulatex] stranded wire. The
center insulator is a PYC pipe end cap and the end insulagors are
“ inch long piecss of 4 inch id. (inside diameter) PVC pipe.
The wires are simply passed through smail holes drilled into the
insularors and knorted to secure them. The feedline. a length of
small-diameter 30 ohm coax. such as RG-174 or RG-122, is
passed through a hole in the end of the pipe cap and soldered to
the dipole wires. The pipe cap center insulator is filled with ep-
oxy to weatherproof it and secure the coax. A cup hook screwed
into the epoxy for the support line.

PVC Gusher II

As handy as the original Gusher was, it still had a few
shortcomings. Assembling the center insulator assembly took
some skill to get everything together properlv. And with soi-
dered connections inside a sealed center insulator, the antenna
was useless if one of the wires happened to break at the insula-
tor. (Murphy’s Law says this will bappen!) Also, with the feed-
line and two legs coming together to the center. the amenna can
be a little difficult to wrap up for storage. Finally, dipole ele-
ment lengths couldn't be changed to use the antenna on another
band.

END INSULATOR

HOLE IV
PIPE CAP

The Gusher 0 circumvents the connection shortcom-
ings by using some simple hardware. As yow can see if Figure 2,
a ‘4 or ¥ inch pipe cap forms the center wsulator, but the con-
nection methods are more sophisticated. The coaxial cable this
time goes through the open end of the cap and is attached to
bolts through the side of the cap with ring lugs. Perhaps I'm
retentive, but { crimp AND soider both lugs. The bolts are heid in
place by hex nuts snug down well on the outside, connections.
Wing nuts on the bolts secure the wires and make need no tools
for installation or removal.




PIPE CAP SCREW EYE RING
LUG

8.32 NUT \ (\g / WINGNUT
2
3-32x3/4 \ m(g
\

SCREW —»
EPOXY /1
FLLER pax
FEEDLINE
Figure 2 Gusher II Center Insulator semi-exploded view

Insulators at the other end of the dipole are the same as
with the Classic. They are % inch lengths of % inch PVC pipe
holes drilled into them just large enough to pass the wire
through. The wire is knotted to secure it. A screw-eye placed
into the top of the pipe cap provides an attachment poimt for the
inverted Vee center support line

Since the wires don't have to support the feedline
weight, 20 or 22 gauge wire has adequate strength and attaching
them with ring lugs is fine. Since the dipole legs are easily re-
moved, storage is simplified. You can disconnect the legs and
wrap them separately from the coax so you don't end up with a
tangled mess. Not only that. but you can easily disconnect one
set of dipole elements and repiace them with another set for
different frequency bands.

Single band Dipole

The simplest configuration is the single band inverted
Vee dipole. The center of the antenna shouid be at a height of 20
feet or more and the ends at least 7 feet or so above ground.
Each leg is a quarter wavelength long as calculated from the
familiar formula L (ft)=234/f(MHz). Insulation on the wires will
make the dipole electrically longer by several percent, so the
antenna should be cut to this length and trimmed for lowest
SWR. As mentioned above. a Gusher II can be used on different
frequency bands by cutting sets of elements for each band de-
sired.

END
INSULATOR

ANTENNA
WIRE

RING
LUG

Muiti-band Fan Dipole

Dipole antennas have a low feed point impedance at
their resonant frequencies and a much higher impedance else-
where. So you can use two or more (cut for different frequen-
cies) in parallel and feed them with a single feedline. This works
because the high impedance of the "off-frequency" elements
decouples them from the feedline. The "extra" elements are
merely artached to the center insulator bolts along with the
ongnal elements. There is some interaction between the ele-
ments if they are spaced too closely. It's best to tie the ends off to
separate supports to separate them as much as possible. See Fig-
ure 3.

A=1/a WAVAON BAND 1
8= 1/4 WAVHON BAND 2

Figure 3 Gusher I Fan Dipole
Multi-band leapfrog dipole

Another way to make a multiband antenna is to break
each leg up into sections with insulators as in Figure 4. The in-
ner sections are cut 1o a quarter waveiength on the highest band:
then next sections add the appropriate length for the next high-
est band, etc. To operate on the highest band, the inner insula-
tors are not jumped. Alligator clip leads are used to bridge in-
sulators for each successive band as desired. The antenna must
be lowered to change jumpers|but this isn't too tough with an
mverted Vee!

A=1/4 WAVHON BAND 1
A+B = 1,4 WAVE ON BAND 2
A+B+C = 1/4 WAVE ON BAND 3

[Figure 4 Multi-band “Leapfrog Dipale |

The Gusher II is an easy-to-build and very handy for throwing
into a backpack or duffel bag for portable operation. However, if
you want most of the work done for vou. a Kit is available from
N2CX The kit includes the pre-assembled center insulator and
attached 30 foot feedline with a BNC connector. Also included
are two 30 foot pieces of wire, end insulators and alligator clips
to make several different multi-band designs. And besr of ail is
the ten page manual which tells you how to make a single band
dipole in 15 minutes with illustrated instructions for fan and
leapfrog dipole antennas. The G-II kit is $20 postpaid.

Also available is the companion Twenty-30 Portable
PVC mast semi-kit. It comes complete with a 20-plus page
manual and ail hardware. You buy the PVC pipe locally. The
mast kit is $15 postpaid. .

You can aiso get both the Gusher [I antenna and Port-
able mast as a combo for $33. Send a check for the proper

amount to:
Joe Everhart - N2CX
214 New Jersey Roadd
Brooklawn, NJ 08030

New England QRP Club
The excitement is building!
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No
Excuses:!

Nick Franco - KF2PH

1 am relative new to this hobby for I received my Nov-
ice ticket in May 1991. Since the day 1 received my call in the
mail, | have never stopped working CW on the HF bands, I
made myself a promise to get on and work even one station each
day so I could improve my CW skills and eventually upgrade.
As [ followed through with my plan, my code speed increased
painlessty, [ was ready for the 13 WPM test before 1 could finish
preparing for the Technician wntten exam. This same approach
yielded my passing the 20 WPM exam well in advance of being
ready for the Extra written exam. In fact, it was because I had
already passed the code tests that I really bit the bullet and
crammed for the written exams in ¢ach upgrade. [ seem to al-
ways hear about code being the barrier, but for me—the theorv

was a killer. [ guess there’s really no excuse for not improving

CW skills.

The above paragraph is only to establish an approach
and show that commitment is required for us to improve in any
area, Like the gag-line, “How do I get to Carnegie Hall... 7"
QKAY, so it worked for CW, but what about the electronics
stuff? 1 always thought you needed a conical hat and magic
wand to undexstand the theory and build something that actuaily
worked. I've looked at schematics and made a few lame attempis
at building a small item here and there, and I thoughr it must be
by accxdent if the praject really worked in the end. How woudd I
even ger started? [ would need someone 0 hold my hand every
step of the way; someone to talk with about my results, ques-
uons, problems, etc.

ENTER QRP-L! [ know most of us have heard of this
e-mail QRP club before, and [ have been subscribed for over two
vears. This great group of Hams is constantly promoting build-
ing prajects and getting on the air to use the entical projects and
QRP skills. Sound familiar? Sounds like the NE-QRP club.
doesn’t it? The difference here is that the entine group is avail-
able instantly via computer ¢-mail on the Interner. There are
members from several countries with a vanety of backgrounds
and experience levels. The designers of many of the popular
QRP kits are available to answer questions and bail us newdies
out along the way. For any question asked. there could be hune
dreds of responses to choose from or get a consensus from to re-
sokve amy possible problem. But, wait a minute here, now I don’t
have an excuse for why I can’t build a transceiver or tuner or
test exuipment ar keyer or, or.... Now [ can participate in ail the
NE-QRP actvittes like the ColorBurst Sprints and - QRP
AFIELD?

Well. if you have a computer and modern you can get
onlo the internet and participare or just monitor all the mistakes
peopie like me ask about on this e-mail reflector. You can even

send for a program called Juno, which is 4 mailer program. The
company offers FREE e-mail services for you. You load the
mailer program into your computer and from there JUNO dials
an 800 number where you complete a dialeg script and your ac-
count is established-—free. You can even use your call sign as
your e-mail address and then subscribe to the qrp-l list. You pick
a local phone number as your dial in point 5o it only costs you a
local phone call, If no local phone mumber is listed you choose
“none” and Juno will automatically dial the 800 number so it
doesn’t cost you for the phone call either. To obtain a copy of
Juna, just send an ¢-mail message to signupi@juno.com and in-
clude your postal mailing address in the body of the message.
Evenmally you will recetve the diskette in the mail. It's free.
FREE. They make their money by selling advertising services
companies who want to advertise via the Internet. The mailer
has a banner display area for these advertissments to show up on
vour screexn. My new Juno e-mail address is kf2phidjuno,com.
My normal work e-mail address is still valid. To subscribe 1o the
QRP-L mail list, simply send e-mail to listservigllehigh.edu and
in the first line of your message type: subscribe qrp-l
<yourcallsign>. Remember that’s QRP-L in lower case. Same
people accidentally tvpe a one instead of L in the subscribe Line.
Now there’s no excuse o getting on the Intexmer and obtaining a
personal e-mail account either. Who would have though that a
computer would be a prece of troubleshooting equipment? €
72, Nick Franco - KF2PH
NE-QRD # 344
UPTON, NY
kf2phrdibnl, gov

LOW PASS AUDIO PILTER
ELLIPTICAL AUDIO PILTER WHICH REDUCES HIGH
’ HISSING SOUNDS
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RET.

QR Beacormn
Back On The Air

After retarning this year to the land of reality from a 3

| vear assignment on the Rock of Oahw. 1 have finally put my

QRP beacon back on-line. The frequency is 50.073 MHz The
rig is an ICOM IC-575A. The anteana is a Squarel( that is
temporarily mounted in the attic. Power out 1s § warts, QTH is
FM18gr in Manassas, VA. If the weather cooperates, an outdoor
antenna installation would be planned after September L+ or 13,
1996.
de W7KMA QRP-L #5835
tmoore:d pentagon-dsw. ary .l




A Battery Audio
Amplifier for
QRP Receivers

Stan Wilson - AKOB

The boom in electronic telephone engineering has re-
sulted in some excellent parts for use by the ham radio engineer
in his next low power and/or portable QRP transceiver or re-
ceiver project. Motorola developed the MC34119P for use in
speakerphones. It will operate with battery power levels of 2.0 v
DC minimum. It has 2 mute or chip disable input (great for
transmitting). The amp requires few external components and
its frequency response is easily shaped allowing it to filter out
much of the high frequency hiss common in most single chip
audio amplifiers.

response at the higher frequencies would not produce a suitable
product,

[n my search for a replacement. I happen upon the
MC34119P. The chips are not easy to locate, long lead time, so
for that project next fall or winter, place your order with the lo-
cal semiconductor supplier today. It was found that the best
audio level for comfortable listening was obtained with a 16
ohm speaker, which is often listed for sale by the various elec-
tronic surplus houses. The audio chip is excellent for driving a
pair of 8 or 16 ohm headsets. You will note that a snubber is not
required to stabilize the chip. However, twist the speaker leads
together and keep them short. The circuit shown will start to roll
off at about 4.5 kHz on the high frequency side and about 800
Hz on the low frequency side. The audio distortion will be quite
low (less than one percent) when operated with a 6 v DC power
supply source and a 16 ohm speaker at power output levels un-
der 200 mW. It is recommended a 16 or 32 ohm speaker be used
when the chip is powered with a 9 voit battery.

A logic “@” (<@.8 v DC) at pin | sets operation. A
logic “1” (>1.@ v DC) will mute the chip, The chip should be
usuable in a QSK keying circuit since the turn-off and turn-on
times via pin 1 is less than 15 msec. current drain is less than

! P 1000pf 100 microamps in the mute mode, and about 3 ma when ON and
both K H NO input signal design.
.05 mf TE0E 16 oshm For that next project, up-grade your design with the lat-
spkr est the telecommunications industry has to offer and use a
5.1K MC34119P for that audio stage.
5.1K StanWilson - AKOB
IN
o +6VDC THE EXCITEMENT IS BUILDING

Low Power Audio Amplifier .
input

In a recent commercial design project I had used the
old, common and proven LM380 (the LM386 was also evaiu-
ated). The audio amplifier was driven by a casebook design
audio filter with 20 db roll-off at 400 Hz and 3.2 kHz The
speaker was a better quality 8 ohm unit and/or a headset. When
operated at a very low power level, the LM380 driving the
speaker at higher audio levels, the high frequency hiss or white
noise background was quite noticeable during periods of no
sound or input. All standard methods of limiting the frequency

It is with exureme pride that we introduce New
England’s newest member to where the excitement is building.
=>MEMBERSHIP - FALL 1996<=

Randy Moore - KS4L,

Greg,R. Breeden - KM4VZ
Brad,B. Mckirryher - NIVWD
Andre,J. Boele - KC4UER
Donna,E. Fruh - KE6TZY
Frank K. McCrackin -WB6LMA
Douglas L. Datwyler - WR70
Dean Marzocca - N2TNN
George Point - K2ZBEV

Phillip Rutledge - KB1GO
Steven Weber - KD1JV

NE480
NE481
NE482
NE483
NE484
NE485
NE486
NE487
NEA488
NE489
NE490

SEE IF YOU CAN REMEMBER THESE NEWS CALL FROM THE OLD TIMERS WHO CHANGED THEIR OLD CALLS.

NAME OLD CALL NEW CALL Internet address
W. Keith Hibbert KE2DI (1985 - 1996) WB2VUO Wh2vuo@juno.com
Keith Despain ABSQE K7RBJ despain@cns.com (Keith Despain)
_Alan Pike NT1V WAMQC alan.pike@mso.mts.digital.com
Mike Dooley KE4PC NSBGZ msdoolev@rdxsunhost.aud. alcatel.com (Michael S. Dooley)
Dave Runk W1DHD AA3E] RUNKD <RUNK(@accuwx.com>
Jetf Greer KF4GKH WD4ETO Jeftrev Greer KF4GKH/@worldnet. att. net
Jim Kortge NUSN KSIQY jokortgerditir.com
John Evans KB2OCE N2QCE n2acef@aol.com
Mill.Moore WA1JGK AAIPB Mill Moore'@ VALLEY.NET (Mill Moore)
_Rich Mulvey N2VDS AA2YS Rich Mulvey <muivevr@I1l.aa2ys.ampr.org>
Paul Stroud AA4XX aadxx(@ipass.net




Application For Membership and Renewal
The New England QRP Radio Club

i i
ey

For a NEW membership, send your application to Bill McNally-A£10 Membership chairman, and RENEWALS o 31/ Studley -
4A410C, Renewal Chairman,

Last Name: First Name:

Call Sign: NE-QRP Number (renewal only)

Mailing Address: (Street. City & ZIP)

Phane number : (If not unlisted) License Class:

Farmer Amateur call[s]: (Year first licensed)

Please write a couple of paragraphs about yourself (use another shaet of paper), and we'll pass it along to our
Member's News Editor.

The membership is $10.00 and renewal is per year. Quiside USA please add $5.00. The club year begins in
January, and renewals are from September to December for the following year. Please make your check or money order

payapie to : QRP Club of New England.

Mail your new membership application to: Mail your renewal 10 (Please put your NE-QRP aumber on
. your comrespandance, )

Mr. William McNally - AE1D Mr. Bill Studley - AA1QC

New Membership Chairman NE-QRP Renewal Chairman

7 Blueberry Road 133 Baboosic Lake Road

Windham, NH 03087 Merrimack, NH 03054
NEQRP 20-30 Portable Mast semi-kit .

o 20 feet installed. breaks down to 3 feet for transport 1

e We supply the hardware and 20 plus pages of instructions K

*  You supply the PYC pipe (about $10.00) T~

* Manual has illustrated directions and application ideas w\ﬁ
Gushker-Il Portable QRP Antenna Kit 20-30 mast $15.00 Gusher Il antenna $20.00

*  One pound portable/backpacking dipoie Combo $33.00

«  foot low loss lightweight feedline with BNC inf. n2cx@voicenet.com

* Plus page illustrated manual ’ Joe Everhart - N2CX

»  Single or multi-band use N ] Brookl NI 08030 ’

®  On the air in 15 minutes out of the box 214 New Jersey Rd. Brooklawn,

The Gusher II kit and manual were designed and produced by Joe Everhart - N2CX. Requests for
missing parts, questions about assembly and usage of the antenna kit should be addressed to:
e-mail: n2ex@voicenet.com
snail mail:
Joe Everhart
214 New Jersey Road
Brooklawn, NJ 08030




