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May 2002 Club Meeting:
TheBest Thing Since Sliced Breadboards
by David Jones, G4FQR.

Thistalk wasabout circuit Smu-
lation. Inthe past, it wasneces-
sary tobuildupadircuitandthen
testit to seeif it worked. This
took along time as some com-
ponents may have to be spe-
cialy bought for the project, or
it could bealong wait until the
next HARC surplus equipment
sae! Alsoitissometimesdiffi-
cult to determine exactly what
vaueof component to order/find
inthe surplus sale. Often pub-
lished circuitsusevauesthat just
happened to bein the design-
er’'sjunk box, so may or may
not bethe optimum valueto do
theintended job.

However, thecircuit may work
correctly with these component
vauesbut with smal changesit
may work even better. Test
equipment might need to bebuilt/
borrowed/bought. Doesthecir-
cuit need delicate adjustments?
It dl dependsontheapplication.

Asmany readersalready know,
David hasbuilt athird method
SSB transceiver. Tohelp aign
itscircuitsfor best performance

requiresalow distortion audio
oscillator. Therearequiteafew
audio oscillator designssuchas
the twin-T ladder and Wien
bridge which use a transistor
and asmall selection of resis-
torsand capacitors.

Davidfed thesedesignsintoa
freesoftwaresmulator package
to seewhat happened. There-
sultswerenot very
impressive for two reasons.
Firdly theactivedeviceampli-
fies noise which is fed back
through afrequency dependent
network using positive feed-
back until the devicelimitsthe
output amplitude by saturating
or switching off, which gener-
atesharmonics. Secondly theQ
of the network is so low that
theseharmonicsare

not highly attenuated.

Theoutput of these oscillators
was shown on an oscilloscope
andfedinto anaudio amplifier
sowewereableto

see and hear the waveforms.
Thewaveformslooked likevery
smooth sine waves on the
‘ scope but sounded dightly dis-



torted because the second and
third harmonicswereobvious.
The ear with its logarithmic
regponseisgood at detecting low
levelsof digortion. Theseresults
were almost exactly as pre-
dicted by the software
gmulaion.

David fed the audio into a
soundcard which was pro-
grammed to display the spec-
trum of theincoming audio.
Again the results matched
theory. The conclus onwasthat
these designs were not really
good enoughto set up thetrans-
ceiver, so David looked else-
wherefor alow distortion de-
signand found away of gener-
ating thesetonesdigitally with
shiftregisters.

A digita tonegenerator consists
of a4-bit shift register, anin-
verter, reset circuitand 4 resis-
tors, very approximately. The
resistor values haveto be cho-
sen correctly to produceasine
wave. It is simple, using the
simulator software, to see ex-
actly how the harmonic output
variesastheresistor valuesare
changed. If theresstorsare ac-
curately selected then all har-

monicscan beat least 60-80dB
bel ow thefundamental outpuit.
This

is ideal for low distortion
measurments. The circuit
boards made by David had re-
sistors matched by different
methodsand their distortion lev-
elsreflected this. One oscillator
hasa2.4576MHz crystal oscil-
lator divided down in octave
steps.

Theonly thingtoredliseisthat
the15thand 17th harmonicsare
only 20dB down on thefunda
mentd. Thisisbecausetheshift
register isclocked at 16 times
thefundamental frequency. Itis
simpletoarrangealow passfil-
ter toremovethese,

David then built atwo tone os-
cillator usngadud shift register
chip. Two tone oscillators are
used for setting up single
Sideband transmitters. Thisde-
sgnwasvery nedt.

Further information about these
oscillators will appear in
RadCominthefuture. Asl of-
ten say, you saw it in
HARCNewsfirg!



Foundation News;
May 2002

By thetimeyou readthisNews-
letter, two memberswill have
takenthe RAE exam, three peo-
plewill havetaken the second
HARC Foundation Licence
course, and two class-B ama-
teurs have passed the Morse
Assessment.

We offer our congratulationsin
advance!

A guestion often asked isabout
the proper procedure to use
during a contact. Of course
thereisno absolute answer to
that; it depends on the band/
mode/conditionsetc.

On VHF, FM operation is on
channelsnormally 25kHz apart.
Operatorstendto listen on one
channel, but somereceiversal-
low scanning of channdsbutthis
facility is not always used as
sometimesit can be hard work
reading theinstruction manuasl
Inthiscaseashort CQcal isal

that isnecessary.

Remember tolisten out to make
surethe channel isfreebefore
cdling, anditisbet-and-braces
policy to subsequently ask ‘is
thisfrequency inuse? . If not,
thencdl asfollows. ‘M 3##tlis
teningon 144.725', or ' M 3####
callingCQon144.725'.

If you areusing arepedter, then
your CQ call could changevery
dightly to*M3AAA listening
through 145.750'.

Of courseyou must first check
your transmitter is set to send
600kHz lower than receiveand
secondly make sure you can
access the repeater with a
1750Hz tone burst or whistle,
or aCTSSsub-audibletoneas
required for the particular re-
peater you wish to access.

Converdy you canuseacaling
frequency such as 145500 to
makeinital contact, then QSY
(changefrequency) to another
smplex channdl.



Onthe HF bands, channelsare
not used so aCQ call hastobe
much longer to allow another
person to notonly detect your
transmission but a so to accu-
rately tune in to prevent you
sounding like a Mysteron or
Donald Duck! Check the fre-
guency is clear, then ask as
above.

A CQcal could beasfollows:
‘CQCQCQCQthisisM3##
calling CQ on 80 metres and
standing by’ . A whileago some
operators used to end by say-
ing ‘ standing by for any possi-
blecdl!”, but whatiswrongwith
impossiblecalls! ?If thereisno
reply within afew secondsthen
repeet the procedure until some-
onedoesreply.

Toptipisto pretend each‘ over’
asbeinglikeagold-coveredtof-
feewherethetwisty bitsat each
endareTheir calsgnfollowed
by Your callsign, and the mes-
sageitsdf islikethetoffeeinthe
middle. Do not release the
tranamit button until reaching the
endi.e. " Your calsignhandling
it back to Their calsign’, other-
wisethe other person may take

that ashiscuetotranamit. If you
both transmit smultaneoudy, no
informationwill get passed. This
isimportant when using SSB
because alack of carrier isnot
noticed by the other end, soyou
havetotdl him/her explicitly thet
you are handing over transmis-
son.

Itis easier at first to reply to
other operatorswho call CQ. If
they arewesak, then assumeyou
are weak and repeat your
calsgnand useaphoeneticd-
phabet. It need not be NATO
standard Alpha, Bravo etc as
you arealowed to useanything
suchasL.umpy RicePudding for
LRP, but this is not recom-
mended for contacts with an-
other country who do not un-
derstand the sentiments, in
which caseLondon RomeParis
may be better.

Natowordsaretill easily con-
fused under bad conditionssoa
choice of phoenetic spellingis
worth thinking about now rather
than onthe spur of themoment.



Here arethethree candetsthat passed there foundation course
Cdlsgnstofollow when| havethem

Midsummer Foxhunt

Themidsummer forhuntwill be  (Local time), Map Chichester &

held on 20th June TheDowns. Transmitionswill be
2minsevery 10mins. Hopeall

Start will be Wisbough Green  will beableto atend

village green Time 19:30 Hrs



