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Radio Fun in the Sun
Here j ' a complete solar-powered QR? station fo r your operating pleasure.

Dave Evison W7DE
153 Park Avenue

Palo Alto CA 94306
[w7de@aol.com]

I
·vc become a full-Ilcdecd tree
bugger. energy miser. and~reC)'c1er.
I suspect it has something 10 do

with the agi ng process and my own di­
minishing physical resources. I fee l it
happeni ng to me. and sec it happening
to our litt le planet.

Now this at titude is spilling over
into my amateur radio hobby. I want to
be out in the woods. energy indcpcn­
dent. and still play with my home­
brew stations. In addi tion. I' m no
longer interested in re-inventi ng the
wheel. or plunk ing down big bucks to

buy ready-made radios. So I began
pawing through had issues of 73
AII/meltr Radio Todav 10 rccvclc some. ,
great ideas and circui ts for building
mysel f a portable. self-sufficient QRP

1'11010 A. W7lJE :~ solar QR? station /,~

hal/l!solll t' as well as functional.
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station. And l struck gold: the Ten-Tee
QRP transce iver kit was purchased and
asse mbled based upon an excellent re­
view in 73; the Desert Sto rm solar
panel was selected because of a long­
running advertisement in 73: the ex­
paneled-scale voltmeter was a clever
idea published hy a fellow ham in 73;
and the simple charge contro ller was
borrowed from a prev ious article of
mine. a lso appearing in 73.

The purpose of this article is not to
encourage a cloning. but to share the
delight of building a portable. solar­
powered QRP station. The emphasis
is upon building and incorporating
simple amateur rad io station accesso­
ries. based upon yo ur own ingenuity
and resources. The sta ti on depicted in
the photos revea ls that I'm from the
school of form follows funct ion . In my
own case. since I have very few wood­

workine and metal fc rrnine tools , I- -
used scrap lumber to build the case. a
number of small pieces of two-sided
PC board for mounti ng the various ac­
cessories. and a 101 of screws to hold
everything together. As chaotic as the
lillie station appears, it works wonder­
fully! It is a complete station (incl ud­
ing: station monitori ng equ ipment),

and when I get the urge to play radio in
the woods, everything I need is con­
nected to a couple of carrying handles!

My station was evolutio nary in its
formation. It began with only the
transceiver and a battery fastened to a
board with a handle. Then. one after
another, carne the rest of the hells and
whist les. It was a lot of fu n! I'd dream
up the need for an additional sta tion
accessory. bu ild it up on a scrap of PC
board. then screw it onto the wooden
case. Although this approach may re­
Fleet poorly on foresigh t. in its fi nal
fonn. the accessories arc symbictic-c­
not parasitic .

The following notes and associated
drawings describe the subassemblies
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Fig. 4. Signal generator schematic.

SWR meter is an excellent accessory,
and it is used together wi th the antenna
tuner. In addition to monitoring the
SWR during tuneup, the se t level con­
trol of the SWR meter can be cali-
brated to indicate where the sensitiv ity
pot is set fo r normal RF output from
the integrated rig. Therefore, it can
double as a relative wattmeter. The
schematic appears in Fig. 1.

About the tuner: Camping sites vary
dramaticaJly. especially when it comes
to finding antenna supports. Therefore.
compromises are necessary. and antenna L _

Fig. 5. Interface control panel schematic for Wilderness Radio KC} keyer andfrequency
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that now cling to the wooden case of
my portable QRP station. Some of
them are essential, some of them might
come in handy. and only one is angi­
nal-but all of them are useful and fun
to build. No detailed physical con­
struction guidance is supplied in th is
ankle. It's assumed that doing things
your own way is .the radio amateur
way!

About the transceiver: Although I
used the Ten-Tee 1340 QRP kit. there
are othe r terri fic kits available (includ­
ing the bulletproof little NorCal 40A,
from Wilderness Radio).

About the battery: Gel-cell batteries
are rugged-and they don ' t leak elec­
trolyte! Don 't skimp on the battery by
buying a surplus battcry-buy a new
one. A 4.5 Ah battery will be sufficient
for a QRP rig. In the afternoon sun, the
solar panel delivers enough power to
operate my rig with the key down and
still charge the battery. Three hours of
nighttime operation will still leave the
battery with about 66% of full charge.

About the SWR meter: A sensitive

Fig. 3. Anlenna tuner schematic.
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Fig, H. Solar panel tester.

contro ller shown in Fig. 6. The charge
controller functio ns by supplying a
regu lated 13.6 vo lts (the forward drop
o f the two diodes reduces the 15 volts
from the 78 15 to 13.6 vol ts). The bat­
ter)' chargi ng rate decreases as the bat­
tery terminal voltage increases du ring
charg ing . \Vhen the battery termi nal
vo ltage (surface charge) equals 13.6
volts. the charging process stops because
there is no longer a potential di ffcrencc
between the charging so urce and the sur­
face charge of the battery. Simple,
s traightforw ard , and it works perfectly

About the dummy load: A simple
dummy load fa shioned from ca rbon-clay
2 watt resistors is a very useful addition .
O f course. other combinations of resis­
tance values may also he used to achie ve
50 n and a power d issipation rating of
5 walls or greater. Refer to Fig. 7 .

/'11010 B. Ff"(H /t \'ieu' ofponabie QRP .~/(lliolL

About the keyer: If you 're comfort­
able with a stra ig ht key. you sim ply
don' t need a keyer, In fact. you don ' t
even need a key ! One resourceful ham
suggests recycli ng a co mputer key­
board switch for forming the dits and
dahs. If you decide to usc a paddle .
there are se veral exce lle nt amateur
kcyer k its available . I se lected the
WiIderness Radio keyer because of its
very small size . low battery demands. in­
tegrated memory and frequency counter.
This unit is designed to he buill into the
transceiver itself. However, I c hose to
build it as a stand-alone unit to allow
me to substitute other tra nsce ive rs.
The stand-alone modifi cations to the
Wi lderness Radio keyer are depicted in
Fig. 5.

About the charge contro ller: If you
elect to charge the battery e xcl us ive ly
from the so lar panel , you simply do
not need the charge contro lle r. In m y
case. I incl uded the contro ller for win­
tertime operatio n in the Northwest. I
usc a sa lvaged 12 volt plug-in wa ll
un it as the charg ing source . A lthou gh
the little plug-in wall unit claims to de­
liver 12 vo lts at 300 m A. its unloaded
term ina l voltage is actua lly 19 vo lts. It
is. of course. simply an unrc guhucd sup­
ply. and its inte rnal resistance drops its
terminal voltage to approximately 12
volts when supplying 300 rnA. This is
idea l for usc with the sim ple charge

4 ea 2000 2W Solder leads to toil

C81b on~ay reSis.IO~~--.--.~"...

Fig. 6. Charge controller schematic.
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tu ning is generally req uired for maxi­
mum perfo rmance. A cupaci tor-capaci ­
tor tapped indu ctor tuner works great.
and it can he constructed at very 10\'..'
cost.

About the ~ : I ba lun: The ba lun does
not take up very much SPUl..'c. and it will
allow you to usc balanced fccdlines. You
will be able to usc folded dipoles and
other antennas using balanced lines­
then you won't need to worry so much
about poor grounding circumstances.
Details are shown in Fig.2 .

And if mini ..nurc variable capacitors
(the type used in transistor pocket ru­
d ios) arc used. the: unit call he quite corn­
pact. There 's nothing particularly critical
about a tuner such as this; in fact. the
uglier they arc. the bette r they seem to
work ! Refe r to Fig. J .

About a signal source for checking the
receiver sec tion: Thi s is another simple
and usefu l addition. It will allow you to
accompli sh simple performance tests fo r
sensi tivity and frequency calibrat ion.
A sim ple one-transistor c irc uit is de­
pictcd in Fig. 4. No direct con nec tio n
needs to he matte to the transcei ver.
The litt le osci llator wi ll put OUI e nough
RF to he readily detected. I chose to
run the oscillator from a 9 volt battery.
The battery will last fo r years. The
crystal speci fi ed in the drawi ng is for
40 rueter operation. The osc illa tor will
acce pt crystal s to 20 MH7.

Fig. 7. 50 !1 dl/IIIII/Y load.
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THE HAM CONTACT
P.O. Boll 4025.
Westminster, CA 92664.~l. a
INfO 714-90H)573
FAX 114-901 -0583
ORDERS 800-933-4254 ,
E·Mall: N6YYOOSPRYNET.COM ~
VISIT OUR BRAND NEW WEBSITE :

WWWHAMCONTACT.COM

POWER STATION
• 121Joll x 7.Amp'H' Gel CeI,",,,,
• 12 Volt C!Qarelle l.ighler 0U1Iet
• 3. 6. & 9 Volt Output Jack
• Car & Waft Charger wlAuto

Shutoll. Buill·in VoRmeter
• 2 Hidden Terminals For

Hardwiring Provide Up To 90
Amps (Short CIrcuit)

MEGA STATION
• 17 Amp/Hr Gel Cell wlHeavy Duty

Jumper Cables Provide up to 300
Amps Short Circuit

• Clgarelle Lighter Dutpul
• Charge Inctica\Ol" MeIer
• Car & Wal Charger w,Au\Q Shu10tl

SOLAR CELLS
All Wanage 's & Sizes
• >~ogod. 5. 11 .22.32.42, And 64 Wall

p-
• swan: SlO5' 11 Walt $ t79"

22 Wan: $219"
• 32 Wan: $269'" 42 Wall; S32Q'"

64Wall: 449· ·..
• Fiexibla S. 11 & 32 Wan Panels
• S Watt Flex $115' 11 Wall Flex:

$ t 69" 32 Watt Flex: 5399·"
• Reve rse Blocking & By-Pass Diodes
• Silicon Alloy Deposited on steoiees Sleel , No Glass

10 Break
• Triple Junctioo Silicon Ce lls
• ·$10.5Os&h "St2,5Qs&h " '$16.5Os&h ••..SI8,00S&h

"QRP" column by Mike Bryce
WB8VGE, on page 70 of the June
199 1 issue of 73. The expanded volt­
meter will allow you to assess the

Photo D. All packed up and ready f or a
little Radio Fun in the Sun!

---

CHARGE CONTROLLERS

• Modified Sine Wave
• Great w I The POWER

STATION or MEGA STATtON
• Oveooad. Thermal, & Undervol tage

P rolection
Model ConI. Pwr Peak Pwr Price
PCl40 140 Wans 250 Wans $34,95'
PC300 300 wane 500 Walls $49.9S'
PPSOO 500 wens 800 wens $99.95'
PP1000 1000 Wans 2000 Watts $219,95"
PP1500 1500 Wans 3000 Watts $32495-
PP2S00 2500 Watts 4lXlO Watts $54995'"
·S10.SOS&h · 'S12.SOS&h "'S'4.sos.!oh

12 vee to 110VAC
INVERTERS

THE POCKET GENERATOR
5 Amp-Hr, Portable Gel-Cell and 110 VAC
Inverter $89.95 + S10.50s&h
ONLY T x 3.5' x 4' & Very l.iQht Weight (3.S Lb.) Perlect
lor laptops , Chargers. Boom lloxes. Came'as, etc.

• AC Wall Charger
• SO Watt Continuous/aO Watt Peak DC 10 AC Inverter

Measures Only 1,2S' x 2 S" x 3,25'
• 110 VAC Outlet Moditiod Sine Wave
• Shoulder Strap and Soft Carrying Case
• 12 VDC Cigarette Ughlel OUllel
• DC Charging Cord

• f lexcharge 12V x 7 Amp Controlle" ~'\I.'5,S8 5O&&h
• flexcharge 12V x 2S Amp Charge S I I \l.\I~-S8 SOs&/1
• Charge Controller's for MuRrple Ballery BlInkSAlso!

For Literature on Antennas, HT & Gel Batteries, Inveners Power Supplies. Ere.• Senc1 a lar SASE w/3 stamps

~E~~CKET STATIONl-.~

POCKET
GENERATOR. Bul
a StnaIIet', Lighter 3 =~
OR 7 Amp-H, Gel- ­
Cell. Wrtr'IOI.ll the
lnv.:>rtef...... ~9.9~

... $119.95
+\I '--..&IL

battery must be used (a Radio Shack
diode, #276-1141. will do the j ob); and
second, the panel must be adjusted pe­
riodically to track the Sun and maxi­
mize power output. Using the 6 watt
incandescent lamp really speeds up the
positioning process. Notice the small,
collapsible aluminum stand; it allows
you to securely pos ition the solar
paneL The stand was purchased at an
art supply store. The Desert Storm so­
lar panel was my first serious experi­
ence using solar energy for amateur
radio. It 's a very exciting experience to
work another amateur station hundreds
(and even thousands) of miles away, and
know that you're using the ultimate
power source-the Sun!

About the paddle: The Paddleue is a
terrific little paddle, and I built one
into my station. There are several
paddle kits on the market, and they
look very promising.

About the expanded voltmeter: This
excellent item was discussed in the

OtllAOC

Fig. 9. Solar panel interface schematic.

Photo C. Rear view.

About the solar panel tester: This is
merely a 12 volt. 6 watt incandescent
lamp. You simply connect the solar
panel to the lamp and adjust the angle
and position of the panel for max imum
brightness of the lamp. Once this ad­
justment is made. transfer the solar
cell connector to the battery. This is a
super-handy accessory-actually a ne­
cessi ty! Refer to Fig. 8.

About the solar panel interface:
Well. you have to have someplace to
plug the solar panel into, and a place to
install the series diode. It is also useful
to include an ammeter to monitor the
charging current. Using banana jacks
and plugs is recommended for con­
necting the solar panel to the station.
Two-circuit, II4-inch phone plugs and 1-- - - - - - - - - - - - - - - - - - - - - - - - - - - - ­
jacks are not recommended. because
the tip electrode of the plug shorn out
momentarily while inserting it into the
jack. Refer to Fig. 9.

About the solar panel : The Desert
Storm solar panels are available from
Antennas West. These are very com­
pact and rugged units. They are not
cheap. but well worth the money.

There are two very important re­
quirements for using the Desert Storm
unit: First, a series diode between the
positive lead of the solar panel and the
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Instruction Instructions
cortUlluedfrom page 37

the ins truc tions arc complete." and you
find later that they arc not. yo u may
have a bit more cl out in trying to get
the additional infonnation you need.

In sum. as yo u consider the purc hase
of any piece of ham gear. you should
be able to answer "yes" to all . or sub­
stantially all. of the above quest ions to
help ensure that the instructions for the
equipment arc effec tive. If you must an­
swer "no" to more than a few of those in­
structions. you might we ll shop around
for some other unit that may have better
instruct ions.

Realistica lly, many of us don' t want
to reject buying a unit j ust because the
instructions arc poor, So if you lind good
gear with poor instructions. you should
certa inly contact the manufacturer to
try to get clarifi cation ...

S till. one key problem remains : Many
instructional guides seem clear-cut and
easy-to-follow when you 're considering
the purchase. but later. when you're as­
sem bling , installing, or operating the
gear. you may fuce doubts. questions.
and confusion.

Unfortunate ly. shortco mings in in­
structions fo r ham fear will WlV li ke lv- . .
co ntinue until hams themselves unite
10 tell manufacturers that their instruc­
tio nal manuals m ust follo w spec ific
criteria . Unti l then . we' ll have to co n­
tinue to depe nd on the ancie nt Latin
pro verb Caveat l'Il1p lOr- Let thc buyer
be ware. Fa

Radio Fun in the Sun
confin ued J rom [Xlge 33

battery's state of charge as a fu nction
of terminal voltage. Another expanded
voltme ter is di scussed by M ike in h is
Dece mber 1991 "Q RP" c olumn o n
page 69. The December 1992 issue
carries a complete fe ature article about
an Ex panded Sca le Voltmeter.

or course . thi s list is o nly the beg in­
ning: There arc a m yriad of sim ple­
yet use ful- s tation accessories just
waiti ng to be incl uded,

A portable. solar-powered QRP sta­
tion. such as the o ne desc ribed in th is
a rt icle. can pro vide ma ny hours o f en­
joyment while yo u bu ild it. not to men­
t ion years o f opera ting fun a fter. A nd,

of course . or So l wi ll provide the op­
erating power as we ll as tho...c g reat
spo ts fo r OX propagati o n. Fa
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