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VHF COMMUNICATIONS ~1

ATV with twin Sound Channels

Part-I

The (allowin. ankle preaenlS • concepe
(or the proouclioo of I.D. ATV l i8ol1 .,lIb
Iwin IOWld chaonels conespoodiDI 10 lbe
proper Iw danU or DOrms. BulldiOI on the
70em ATV ulo,m iu er by DJ4LB ~rl·

bed in VHF COM MUN ICATIONS (0, tho
autho r Clodeavoured 10 acbleve the coo cept
with slln,brd modu lo. lUId simple c1«:ul·,,,.
In this dllCl regard was bad on the onc hand
10 the technlc,1 dat i laid dOwn Ul lbe CCtR.
lIomll, In d on the Olber 10 lhe dUll sound
technique deve loped by Germa. broad Cl.' 
101'1 and Introduced In 1911. (Note thl l I.
nUllhc umtl uNICAM .)

Conformance to this enabl es 0 01 001)'
cons iderable standardisation bUI , 1'0 tbe
use of mill-market (tcw-ccsn Iclevl lion
receivers and video reccrderstc the ellent
these hi ve been adapted for IIcren/dual
soundopcfl lioD,

19'

I.
REQUIREMENTS

The introductiOll or I lCCond sound channe l
unfolds new opponunltiel for lIIe deve lop
meat or I mlteur te1evi$ion, in pal1lcul.r the
(ollowln'lpplieatiOflJ

- two separate and simultaneoua 050., In
depnlden t of eecb olller and possib ly in two

differtnl lan,Uaae5, 011 I sinale ATV fre·
quency;

• uperimenlal radiation on of ueree sound
tnnImiKlOIlI, to ellIbliab mllrb:in. cham:
tenslies;

• use or one eh ~nnel for dII la tnm, miMion of
all kinds, relainina lbe other channel for voice
eornmmtaty .

Further Iwlleations will lUDell themse\vel
withUWi.

The trammission of two ItJll.rate l udio flows
demands very blab crouta lk suppression
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Fla.l : Muhlplu Sy.tem
(TOIlw.1 - Audio CbllUle l)

Fil.2: Pulae ModulatioDsyltem
(Hom. AIlIWlll luecu im PBAS-Slp.1 • Horb.ootll Die m , period i.D the
colnpolilo cclcur video .110.1).

between !he IWO l udio subcerriers: with
realt'd to the sentitivil)' or overhurin,. mil
misl be IOOIlI than 6OdB . IC stereo iJ 10 be
pract~ on ue other hand, the demands I re
~ueed and anImpreasion orstereo11 already
acllieved with • chlMel sepanliOli of jUit
15dB.

Inli",if'CUit differences in phase and ampli
tude frequency thll1lcteristlcs must be COD-
•idert'd together with unall difference. in
deviation between the IwO channels It the
ume modulatioD frequency; thai said, cal)' 50
10118 U DO maub.1D1 ror "lperimeutal i lereo

opeRlioo if intended.

To avoid l udio diiturbance, Can'l enUSI be
takeD over the (aUowin,.

Non-Iineariliea and/or overloadin, in the

tnMmiuion elemenb Cl n c.au.," inlennodull
000 betweeo the two sound lube.triers or
with the picture lignl l.

If the (jiffen:oce frequcocy of the two IOWl d

lubelmers is reflecled in Ihe picNre carrier,
moire pe.ucrn.s can be upected on tbe Krte n,
which will nry iD sympe.thy with the ludio.
Audible iD tNtnOdulltioo ill the lOUnd channel
CID llao oc.cw belwcctl the colour subcanier
ud. P!ClUIe Itgnu or I.07MHJ.

Wilh IOUIId demodulltlon \I.IltIa the Intercl r·
Mer method nudio Inltrftll'nCe can nOO occur
due to pbue errors in the villoa cerrier ceused
by over-driviDe. The aound l ubcarriel"l
undergo pbue modullt ion by the V~IOlI

curter; this is ILD UDdetirablc posIlbihty
COOCOmlWlIwith IUamplitudemodulltlon.

10'



VHF COMMUNICATIONS,"1(</' - - - - - - - - - - = = = =='

•

5

J
' 2 11 ) l eH I 1251'

...---1
I ,.-1

""u,,, ,,,

V.~OII"" 11U h U lolJI

-------------, ~-----------------Y.I__ 10. -'

Pig,) : Tranllmiss loD ill tbe Vert ical BllnkiDl mterYlI
(thlbbild · Frlme j V.AU:'ItUlung. Vert ical HI. nllie).

Unwanted RudiCl interfertnc.e l iso occurs from
harmonic distortion components of vision
signals whose ftequern:y i~ lhe same u the
sound 'ubcam er,

These po!.,ible interfetnlces must be kepc as
'mall o' possible by t.fJetodmeasures botha,
the trlm,miuing and .lWe m;eivUlg end.

Al l later point in lime it wouldbc Lbinbble 10
dr- fine identification markers for different
nudio systems vii I pilot rene. Theseconside
ration. shoulJ be ",I uitJe for now and lel'1
unTil they become necesSiry as • rescu of
everyday usefulness.

Z.
TRANSMISSION TBCHNIQUES

the exiSlin, audio subcarrler (Fi,. I).

2.2 Pube modu lliloa (rV-PCM2)

80lb audiochannell ITO accommodated In lbe
b1ankinlregiOfl of tbe video lignal (Fi,.2). An
aduntale ;.. the complete diKppc.lraDce or
the audio [f pmcluction in the TV traDsmltter.

2.3 Tlatl lml Nio'll during the ven ic,1
blankiDllnleoal

In lhis lechniqu~ the second tound channel
informalion is lCCommodaltd in an empty line
durin, the venlcal blanldna Interval (Fig.J).
AI the sound iJ ' ",n..miued only dunna one
line ptr field (about every 50 mkf"OlllC(l(ld$).
lblllnfOf'lNtlon mUSl be stored In !he recewer
In Ihe meantime and ",played durinl the
llU\smilled field.

W,th regaN to the requiremtnts discU$Ud we
CM now describe some pouibililiu for
PUllinS them intOpnctice.

2.1 Mult i pl ~ .ed FM on PM

TIli\ technique I'CYmbles stereo multiple;o;
lI1U1smi$5jOfl orVHf radio. The KCond audio
~i ll r: al is rnodulated 0010an aUliliary whear
nee .... ith doubled line frrqueney and added 10

2.4 Twin l ubel mer tnnsmiulon

Per lrtltlsmittina the second audio channe l
information In ell,tra IO\UId lubeamer i. used,
.Iso frequency modulated and positioned
. bout 250kHt above lhe first tound lubear
ner. Power-wise, lilies about 710 IOdnbelow
Ute fint lOW'l4 luheanie r.

' 96
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2.' Selection of I .y.tem

Followml detailedCOtIsldention of the passl·
bi1itiel indicated cal y thl two iubcanin IIld
mullipleJ. teclwiquel .ppur luitable for our
Ipp ltellion.

Pulsemoduillion II Clduded oa compatibilllY

lrounds, u It would CIIU5C Interference to the
Iyn<:brunlntlon in line with the modulalfil
.udio. Alao the bandwidth of the lignll lO be
carried wouldClusc difficulties.

Transmissioa ill the vertical blankinl interval
would be u lnlmely expensl"e 10 trllroduce,

.."
,r,.,

Pis .' : BJ.puldod Block Di'afllD for ATV Trlolmine,
(BAS· compoaitCl video; EiDlaDl - input j (um Miscber • 10 Mber:
BlId • vldoo; Too· .udio; 'Z1' - lF j lCoPp1ual· comblniDSj
Restaeilnabaodfiher • VSB lilter).

19'
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The m ultinl JeparatlOll of the .econd SOW1d
tubcarrier from the vision cam"r I, deter
mined u S.74:! 187SMHr. or ' .757812' . In
conslderauOll of this Intenemlu, both fre·
quencies are equally valid, but Itandlfd 8/0
prescribes fTequcney (a> u the differeuce
frequtnc)'.

3.2 Carrier produc1101l lD me trt..lllmlttcr

The block diaCfa m (Fi,.') Iho..... the ene
ratlonl nflCw ary for twin ·sound subcerrier
openlion.

Up to now 0111)' the fmt audio IF osc illitor
wu trequeoey ·rnodulaled willt tbe modula·
lion vollage and this IF taken 10 mod ule
DJ4LBOO7. Now bothludio IP l ubel m en Ire
combined InI dlplelf1l and pteHOted logemer
10 the audio iDpuI of DJ4l..BOO7. The IWO
dlannels lbffer 001)' iD Ibe oscillator ee
quenc)' and are otherwise ldenllcal. This Is
true ll so for the lulomatlc frequenc)' conlrol,
wb ichis provKicdlwiulltld diffen only iD tlte
IlirnmMt criteria.

New to the circuit b l1Ie d1plu er . II Is
conwucwd very limply (juS! ODe tnnsillor)
and eolbles the adjustment of the sound
IUbcarrier IIf\plirudea.

3.3 Prequeac)' co ntro l uaml pbue
locked loopa

To rnaiDll itl tbe euct differt.nce m frequenc)'
between the vision carrier IDd !he sound
IUbcarriers I hav, used the tried and tested
APe circuit of DJ6PIOOl Th is Wla in fact
conceived for I l inale sound l ubelUTier IDd Is
n~ designed to handle !he le pahllon of the
lwillaoundlumme".

AD eJepnl aoilidon "' l1Ie link..iD1 of the two
JOund SUbcarrit'TS to the cryalll-(DnllOlled
video IF. The block dlagn m in Fig.6 should
be seea ISI stanina point. u tbe development
of a PLL elmtlt would u ceed the IpI~

Iva llable fOf thil , nle le. Perh aps thne are

J.
PRINCIPLB OF TIIB TWIN 
CARRIBR TBCHNIQUB

(I' ----------- - ....:.::= = = = = = .
Allhough il would not ClU5e cOlJlptlibility
probltTJlll .

Comptl1ltivll Investlaltions between the mul·
(lpln technique and the twill subcarrirf
system later uploited eommertia lly Jl(Iinled
in , lmOlllall COlI.slderatlons lowardl the neer
variant. Mel.5urtments both of l:fQ5.I lalk and
harmonic distortionfavoured it significantly.

f or arm leur television ltiMmiuion with the
twin subcarricr S)'Item hilher insens itivity 10
Interference is lmpcnanr, p.anicullrly In ..lim·
cult recr ption circunl\l4nces such .s reflec
tions CJhOlting).

3.1 General

Fil A show. the amplitude spectrum of the
ATVcbannelln the 70tm b.nd.

In IWldards B and 0 using vestigiallidtband
praclice, the finlludio subca rrier lies ~.5MHl

above the amplitude -mod ulated vllloa carrier.
lti power level is lUUund 13dB below the peAk
sync power of the vidco transmltler. Addl
tiOilal to mis tint ludlo subcanter, wblcb is
pre~l on ell u.n1millen., is • secnnd ludio
subcArrier, which is higher in fn:queocy but
with I powe r level 20dB below the video
cl ni er.

a) )11 (fH/2J ..242 .1II75"'H7.

h) 331!Ol/2J " 2S7.812SJrJIz .

If we select the differnlGe beeween Ihe IWO

~lIdio \uhcaniers to be in Ihe reaiotl of
2'OkHz U1d an uneven multlple of the ba lf
line frequen cy, the po''Iihilil)' of interferen ce
due to unmodulalcd soun d lubeanier il
reduced (balf-line offset). TIna pouible dif·
Ierence frequencies are :

".
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amaleuR who would ful modvlled to e... •
mine this task.
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3.4 Twin-audio recepcioQ

The U'an1millm which we U5t for ATV
uansmiulon produce a IJpaI correapoadlDa
10 the COR norm, wbich can be received01\

an)' bome TV receiver (and convener. If
used). If the bom' TV recelverIsequipped for
stereo sOWld,lheo 00addiliOllll1 modIfications
are neceuary for receivina twlo<hannel
SOIIDcL Thoonl)' lhloa to DOte illballho TV II
10 "du.al JQund" mode, to by-s- u lho IleteO
mIItri1inC in lhe receiver. If Ibis mode Is~
selcctable manuall)' (seldom the cue) then
internal mod ification. mUll be made It the
approprilte pi" ofthc circulLI do not wish to
10 fwtbet intolhls aspect .

In the poductioG of multi<hannel audio in
cooventionl l receives practice, there In: fun·
dameDtal dlffel't!lces belween iolen;urler
receiveR and penUel-sound rece lvers,

TOBECONTINUED

1'18.6: SUIIC&lioQfor a PLL for
fTequellcy ltablllutlol1 of Ille
l udio [f• .

AMATEUR TELEVISION
Gfl a I Ueeaftho a~t1orl withl/!lIleul telovilioo. We can luppl)')'ou wllb Ibe equipmenl lo set

1

)'00 ItIrted in thil thoIou&bl)'cxciunl upect of thohobb)'.

NEW COLOUR TV TRANSMITTER
,I" AudioSubC&rriet· Vosad • erlIbles)'ou to \l.H iOWId OII)'OW' videoIransmiucr.

.. VideoIFand Demodulalor • 40MHI videoIFandvideodc:modu.lalOf complete with
sound demodwlth I Wall audioOUlpul.

.. New24CMDown Coovertet • 40MHJ.lF OUtpul \IJCI O.5dB Daise rilure GaAIFET.
MMICandlUffaee 1nO\I!ll lOChnoloC)' 1081ve superbperfonnaor:e.

" 24o.t: Low NoisePrwnp • A provendoslp withu«lIcnl resulu .

.. New24CMAerial, SdBSIID 60Mlh BW,80 deafee bwnwidthand JOdB fronl/back
rauo.

For lateIC Xmu prlCel· IVIUabllit)' pbooeor lend larxt SA.E Iordtuil•.

f Camlc ch Elcctrooics 21 Goldings Close Haverhill Surfolk CD9 OEQ
TEL: 044062779. FAX: 0440714147, VISA/ACCESS WELCOME_. . - ,..
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Olin',N~/I. Kl.tur SoIAtcIJ DKJBA• .kdm Imit-r OG.fSG

Omnidirectional Waveguide Slot Antenna

for Horizontal Polarisation

Part-l

OaidireclioDl1 .nl~nn.. I re IIsed in tele
commWlicllionl when it is du ired to
Ifln lmlt (or roceive) iD leven l direction.
or ....hen the budinS of the other II. lloa Is
unknown. n c lencr occurs in amalflUr
c peraneo when ca lling CQ and panlcu
larly during contest opt n tion .

Tbf' lu gn l U~ of omoid irectiOOl 1 u len
DIS is in mobile a.ad pon able operation ,
whe re th e II Ie o f beam I.Illall.DII would be
implilclic.1 on accoWlt of their dimen
.ions. In Ihis cue vertically polarised
leria ls Ire lIud, heiDI lhe . impleat 10
realise , from shortened rod. IbrouSb bill
wave di pole. 10 "Icked dipol e. (rnt.inly I '
n ~ ed 111110 01).

For epe reuce in horh:ootal polui5ltJon.
elOpedllly DX and contest tr.me:, use Is
commonly made of beams wbicb Ire
stacked or bayed in tbe eleveno n Ind
uin.uth pl,,,es in orde r to ' cbiove Ilin.
ror inst'''ce: !IIlcke:d Yi l ls and two-di men ·
sional ' "'YI .

I.D ailuatiOGI wbetll wed. l ip l ll CD be
recetved only on the Inl m lobe or 1 Dlrrow
belm, u oDUlidlrectlODl 1 utean, with
biBb ! I in would be hlBhly deairable . I.D
e:oniOllU this would enlbled the band 10 be
se l rcbed with the omDl l.Iltenna anJ once a
It.tlon ..... found, then IwilCh In the beam
utenDI 10n iH tho IIPII OUI of tho nol..
ud mike the Q50 . I.D this kind oc antetJll.
dive rs ily tbetll 'ppc.ln to be • s . in dif
ference of about S to 10 dB betweeDomnl
aDd rotatable beam antenn... So wi th the
commonly eeed am.!I-ID·medium Inlen"l
system with a I I I.n of 20dB this would
represee r a dllrefeD ce of the order or 10 to
ISdR.

Another important Ipplication for omnl·
dirKliona l anleMII willt bllh '1m I,
horizontally polarised tIlpealen (Iuch II
, ml leur televisiOll) I" d ~cons. Oa the
microwlVe bands th. e utle I tl cluld rad la
10rs or the " 8il Wheel" ¥ariely, wbich I II
the ..me preaen t problems. both In«baal
ca l (1Izo) and oleciricil (reedl nC). In

200
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IDa i.ala i.a.

I.
CONCt:.PT Of n iB WAVHGUID H
SLOT ANTEN NA

011the odIcr bad aLot U LnDU (ReIf.I) CaD
be ued. no dimcutoaiDl of theM inilea
dillMlG&lOIlUlI enon, ho.ever. with lb•
..ull thai lbe chOKD akJt UTUI'IDeDI

dooe aot I'VIl Lbe olQllid.itect1ouJ cbnc
leriUk ••pecu4. hnhenDore I " t0uD4"
rad.ialklo patlera caa OIIlybe ac.hMved.ltJI
nal .....epida. Smce th OCDIIIidlrectiOllai
Ilot ·radialot IAteIIU ePPMn ia priaclpleto" VCf)' luitabl, fOI 1lIIM1C1/.1 JIIUpOI_ It
.u decided to tIl&CW'dI thia type o f l erill
lOme IDOre. n . eim •• to dev. lop a
mechanicelly ad .Iectrically fool proof
rulialtiOll thll • • cheap and I chianbla
wll b IJDItCUI I U Olile OI . Si loiflclDC
rNMtt:h 011dllDCG&lOIliDllad th, d,velop
ment of • u mplo anCODnl for the 2km
bud wu Cl rried OUI • I diploma wk 10
th, IDlell.DI liboracory of Telofwlkeo In
Ulm, Oenn&Dy . The follo.iDl isIA oull illo
of tbc tbooretiuJ buiCilDdlhe COIIcept of
the lUIteau uraaae meal .

AI the lUDe lilDe I pproaimaiioo COtmu.l..
are Ilv.., COt tho ma UmIlm pormiuib Le
llImber of liou I8d the ac.hicvablc lobe
wtdtllllllA. The dimaWODiDl of the 110&1
u. dc.clibed ia l utncieal 4eW1 fOf Utdivl·
dual nrialiou to be cc.uidctcd. fiaally
• e delaibe lbe dtDIGIIOllbll' productl..
IIId toal raulll fOl 23cm lUId I km uleo·....

The co nfil utllion Ihown in Pil.! lendl luelf
(0 &II Ipplicatlorr. needlnllD omoldlrecllooll
alllcD..llI wilh borizon1.l1 polarhaliOll arr.d I
u now ven.ial (clevl lloo) radialiOfl pe.llem
with hip ' liD. Hete a Wlveplde II erected
venically with lIou NnDiD, also venlel lly.

Pi,.2: Skelcb of the cune.al now liD'"
iRa .Iveluide a10t u lleno • .
Vie"" of b,ol d lide; Ihe Darrow
,Id, u d , hon c1tcult are d'.""D
u if they hl vc beea folded
back.

20'
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Slots in the Will of the wlveruide InterNpC
the now, ~ the CUrmllS newinl vertically
excite elc<:trical fields vt:rtlcaJl)' over the
broId side of the , loti. Thl, can be seen lillie
source of radiltion Into free speee.

For vertica llY-l1TIIIlled slou lo produce hOfI·
wntal radiltlon we need 10 fUl d tile locations
where the CUJTents In the wall of the WIve
IUlde lie nowlnl hori.wntally. 10 thi5. the
distillce from the untro-line of the wsveaukte
determined the " ItteIIJtb" of the power that
can be decoupled, slDee the horizontal flow
comp:wldl ts mereue IOwarda the sides (they
lie uro at theu&C1ceolte).

The interlsc lDi of the slots lbout the c",1re
line i5 nece5lary lo equllise the slan ·reverlll
of the CU I'TtflI flows In the Will of lIIe
wlveauide. In thla way we can lmJIie I

vertical stack.lnS of . lota which will produce
ucitatiOfl iD equal phase and thus produce the
narrow bwnwldth and jeeee lotTeased
anleMa aliD deslnd. The more slots, lIIe
nlrrower the beam 1M hence the hillier the

Ilin.

" s an approxlmatlon. the lobe width in the
elevltion [delta theta ) II determined by the
leulth of lIle radiltini pan of lil t antenna . i.e.
the number of slots N and lIle stackini
disl&Dce)..12.

_-~. ' ,, ' '' , . "./ h . , .. 14
/' .. ..

(t< -------------"'=== = "'-=
Thellou lie Oppo&ile one anocher on the front
IUId rev broad sides. arnnaed either side of
the centre hne. The waveguid e is dIon ·
circuited I quan er wlvelenJtb be)'ond the last
slot. The inter-slot distances Ilongthe wave
&uide ere half the wave length of the wave

au ide. The antenna is fed via s couild ·
ro-wavegulde transition II the bouom end of
the wl veauide ,

The mode of operat ion of the MtetUlll loea
under the nl me of "R~anl Amy" . In tho
absence of the slou a standlnl wave would
occur ill the whole WI~gu;de (the end is
shoneim dled!). The current dim'ibutlon
re,ultina on the Inner side of one of the broad
, ides from this is ske tched ill Fil.2.

At I distAnce of • quarte r waveluide wive
lenath 0"4) from tho shon circui t. the current
follows I purely tran ,ve~ dim tion and at
lIIe same time lIIe CIJrmll camponellt dis·
appelf1 In the u lal directioa. The plttem of
the current repealS itself exactl )' I I diitances
of I half waveguide wave1enath. however
with the mathematical sian reversed. Equally.
on the op~ite side of the waveguide the
u me CWTtnt di.tributioo occurs. Oll.ly In the
reverse direction, thlt Is with the mathemad ·
u l sign reversed.

c... ... " ••

\

,
• .... . 'h

in whlchA o is the free·s pace wlv elenlth and
N thenumbe r of ,lot-pairs.

CorrespondinCly.lIle antennllaln II liven. by
WI)' o(lppro.lmltloo.1I

(01 2)
II., ' '' U

Fil .]: Elc itatiOIl Ind radia lion from
o pposed , Iota ill the broad l ide
of the waveguide.

Uofonunllely for pr1;ctlca l CCX\ltNCllon, we
can not inc;rt.Ml the number or slots ad lib.
since the IlIlble bandwidth of the I!lteMl
decreues with che nurnbef of slota.This effect
is due 10 the production of • ItandUlI wave
and rNemblM the behaviour of I reaon.tor.

2'>2
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In Iln Ipproximate fuhioa !he number of
slol·paln II Umiled by the inmutna
miSlnIlcb and defomuuloo of the radiation
dllpm at the frequency band edaea u
follow,:

0.5
.,~

whereiD N_ II tho bipell Dumber of
aloc..pain UNlb!e in aD uteana with a fre
quency bandwidth of delta f and I centre
froqueacy of fg.

lbe dots &II d!D.'IIQSloaed 10 thllil thedalp
freqlW:DC)'.lbe s~1 ""'Ive frocn tho \Ippet

abon emIt fades l"'ly It the lowest slot,
wbkh meIDI the IDIeaDI II matched aheadof
lbe rust slot.1bc wlve,• .11 znatcbed II die
trlMitioa to coui&l feeder IDdthus the leap
of thil feeder repOll caD, with due reprd 10
InItt:tW aod flam, coosidentionl, be of any
\enp. allow1n, the _Yepide to be used
simultazloously u • mut IIld reduciD. the
kII(tb ofcoulll ftcdtt.

lbe placina of th. IWO oppoIiDa doll repR.

IeIlU • special probleD\. Fi. J dtmoostlalt:l
...tty in CODtrut 10 (I) the sloU sboul4 lie
directly oppoaitt oaeaDamet.

Por the productJoa of I eioled, rinl-&haped
liae of the ekctrleal fu.ftdd. both aJota DW5I
preIeII.t opposiDl rldds u they wouJd excile II

2.
DIMENSIONING rna SLOTS

I>imeDskGin. \aMI the equivaltfll emit Itt
0I.l1 by Sihu (4).

A swale looaitl.ldina1 aJoc in the brorodstde of a
WlvelUKie CID be represented u a compln.

PI•.4: Equlva lcn l cln: ult o f a lcnlth wise I lut in lbe brol ds ide of ue wavcl uide
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Pia .5: ADleo..al wilb 3 , lois u 14
eu mple for ca!culadDI iDpul
res istance.

e C I~I

'- r--r-"""T.,I,....!-i..~r-:-~

Still min ing for dimenslooinathe antenna is .
detenninllioll of the eenlre line offset of the
slot.s and their Im gth.

To achieve the rnuimu.en possiblepin all the
slots should be driven II resoaance I t the
deslJIIl'requCOC)' of the anteMl . Tbla tMlJlI

the impedance of the sloll could be replaced
by the appropriate real component (resistance
R) . Moreover It this f~uency the slota lie
exacdy hl lf a waveguide wlvelength aput
and the rmal slot Is eJtICtly I quarter
wavelenl th Ahead of the shon circuit (Flg.5).
In this eumple the short dn: uit tn.nsforms
Itvlf into an opetl-IOAd Plflllel to the W illot
reslsWlce,!h1s lISt re&lsllnce tn.nsforma Ille lf
wltholillheralKm JlIIullel lo the Dexl .prevlou~

f'CI,ilt&nC6, IDd the parallel circuit of those
both transforms Itselfwithoutlltmltion para!.
lei to the fine resis1UlCe. That means thaI .11
sloe re:"i\Wlces It the desirn frequency are
connected In p1I.rlllel, l.e. their conductivities
.dd up.

Toechleve matchin. It the enuy 10 the group
of slols u is necessary that the resultinl
resbWl ee oflhe slOtlIaequal 10the reference
rt5i'Wlee of lhe feedlint .,
., - - (01, 11)
~ , ,- .. - ..

R , R, RI
For l,)V.r application there is I ~ impli fication

thlt the maximum antennl 'lin is to achieved
.... ith I a1vCG number N (equation 3) of
, 1ot-JMirs. All Iolot- plin are dimensioned the
lime with thes\o(re:"ilWice R

(GI 5)

IGI ~)

i,,. .l~I \/ 1 - Il..,l21jl

I .. Jm",) .. JOO1/G Hr ]

If'----------~~==""'"='
impedanee Z panllel to theconduetOf (Fi,.4).
From lIlis equIvalent circ1.l it resultt the com
mon ~ripl.lon " shunt slof ' , Whh • slot
lellilb of IpproX.).rf2 the imaginary com
ponem becomes zero and the Ilot is in
resoneecc. The real component of the ,lot
impedance represeotinl radiation of power
into free space is calculated ICCOrdinJ 10
SlI"cru:

Z, '." iIl ... w..
- .. 2 08 ,- I ,n ' ( - leol'( - ) (G1 4j
R I,~O • 2)..~

In the above AM is the .....veplde wave·
lellgth, 0 the (ree.space ""1ve1enalh, I I. b the
cress-section dimensions of the waveguide
end 1Ithe eemre.uee Of thflilot. The (ollowlnl
ere Ilw valid:

Zt. 15 the reference re$isWlce of lIle ....ave
guide. and lhtough the quotient (()fTl'l.uion of
ZLII1ld R the normalised slot conductivity 15
formed. The IrJUmen" of tho I.IIs le (UllcliOllJ

ftl'f' drawn" • cin:ulllr ~uutt. SO corres
ponds 10 J80 deirteS. In the cue presented
here of !he double slut$ in • nal wueguide
(WiTh heiahl ,bout. quaTter of the width) the
two slots work out llmost u an Ideal parallel
circuit, lnwhich the normali'td slot ecedccu
vii)' Is cfoubled. The ~.~l Ig~ent of the
resuhs from I series of meu urt'ments Is
achieved with the follu.... ing Clqllitioo, modi·
fled con'e' pondingl)' fromtqlUltion 4.
Z I.... • • .)-' ... J.!j :-- I I"" ( -) cos' ( :....:3. )n _..I) a 2 ....

(01 7)

To usc these dlmcnsionitlg mculi remenu ill
i\n l~ nnU ....illl several elementl or slot-pain. n
i, irnponoUlc lhal the coupling of the! slots
Ilong the wl veguide axis issuHlCltnlly small
thlt the charJIcterislic:s of the 11011 even In
bilge groups (moUl)' ,Iot-plirs) Ire worked OtIt

sufficienl for our purposes according 10
equanon 7.
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WithIhisresulttheslot centrelineoffset from
e<luatioo 7 CIlD be calculated.

Eump!c:

TIle waveguide crcss-secnce dimensions are I

'" b .. l72mm '" 42mm. wall Ihickness 4mm.
frequency fo'"11 70Hz, N .. 12slot-pairs.

Equation 9 &iv~ ZUR .. 1/12 .. 0.083
Equation 5give5Ati 0" 1.3765

With equation 7 lbe count of the normalised
SIOI conductivities is calculatedu • function
of the slot centre line offsct and u Fig.6
represents graphicall)'. We are loo kiug for the
valueof x which u ke! !.he value of 0.083 for
the function , otmel)' II .. 8.6mm.

The slot Icni rnfor resonance for the dot-pairs
under discussi on lies close IO Acf2. however,
thereate dependencieson frequency, the Will

thickncss and height of lbe waveguide and
above all, the centre line offsel of tho slots.
Moreover, the shape of the endJ of the slo"
plays a role: the rectanlU lar slots .....11hItnlghl
endsnormally researched in the literalutecan
scarcely be made in practice. The eniesl way
of mak.illa slots is from ebcve with a millina
cutler whose diameter ccrtesponds to the
width of the slot; the entry Illd exrt points I t
the end of the alots will then:fore be semi 
circular .

The1I0IIenath5 finallyre5ultlngfor resonance
ttlll$l be determined experimentally for the
waveguide in use &lid the freqUCDt)' rea iOD of
Interest In conjunc tion with the width and the
fonn of the ends of the slOis. Fig.? shows the
result for the wavcauide in the nf11 example.
The110(£ Ire produced with I mtl1 lng cutter of
IOmm diameter, although good results
approximaling to these were .Iso echteved
with slots '0 per cent wider or narrower. The
Il raphic alw shows ure slOi lenglh fonned 00
the Iree-spece wavelength LJ'-o (from end to

.'.', ,
~~-,

19
[]f

..

,
~

- ],l
,..

- •.,.. -
- i

I ,..
/ I

".'-- i I I, ,
•

'" ;
, ,f;:>

/'

I

"
r> ::: • ] I

I
! - ~. ~ . ,-... ._.

• ,. ..

".
I

14"

Flg.7: Slo r lenllh for ac hieving
reson ance IS a function o f slol
centre part ition fo r the
leome lry in e.tl1mple I .

I~II

I 10 .1 I... --,,~.

t 'il .6 : Repreaental ion of the
Dormaliaed 1101 ItaDl VeTle
cond uc to r vllue II I function
o f the alot centre part iti on fo r
the acometl)' In u lmple I.

end) U I function of me slot centrehne offset
J.. The cenU'l l50lld line curve 15 valid for the
design frequency fo .. I ,270 H" while the
peckedcurves give me frequency -dependence
re5ults for .5 per cent higher or lower
frequency ,

With mis representation the length necesWiry
for slots dimens ioned in the example Clll be
found.

it
I

l()1 9)z, '-. -, N
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Simple Doubling of the Data
Capacity of the DSP-Computer.

Storage

The DSP compuler described by MlijU
Vidmar YT3MV (eereeee ee I) is equipped
with fout data Ilorale carda U ItaJldud,
providing tegeth er IMBylCl of I talic RAM.
Thi s is quit e I 101 so long u Daly put is
used for the l oftwu e currently employed
and only ligures and lelt I'e beiDI pro
cessed, u for c:lI mplc with RITY. packet
rad io or IIle lllto Iclemen)'. AI 1000 U
weather pictur es lnI alorcd , . ucb u leoS·
thy METEOSAT ima ' ll I cqUt!lCes or APT
or even HRPT pictu re' (refe.reoce 2) , tbll
limits a f tho I lor, gllu pacity Irc ruched.

FortWlltely YT3MV h.. alrel dy provided
on tbe PCB deeoding for 2Mn. 10 tha,
doubllor; tbe I torage clpl chy I, relatively
simple. The cbU R'" are limited 10 fil ing
the memory board in piggyback fasbion
and upandiDgthe decodin, at Dccessary.

Since only two Jines of the bUj Carty an
,dd itional loading, no , peelal measures are
I\eceu~ry in this respect. The DSP computer

herehasbeen workillgleven l months without
problems after fitting the doubled memoryal a
apeedof 14.Q.fi{z.So I'd now liketo describe
the upansioo step bystep.

I.
BxrnNDBD CIRCUIT

Closestudy of the onl inal circuit dial ram for
the YT3MV 006 board reve-Is thal Storti
Enable [bar E] Is controlled by decodeB 02
and 03 of the He l 38 chip. I hive shown the
IllJ.mben 00 the orlgillal diagram. (Fig.! ).
Incidentally, following YT3MV's suggetlion,
I bave useducluslvely HCchips.

The u pandon now cOllsisu of doubling the'
memory with pigybl ck cbips and rellisin,
the additional enable !lnes needed wilh I WO

extra HC138 cbips. Tho only problem is the
control of the bu.-driver. It can be solvedwith
I 74HCOO . or better still · I 74HC08, which
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makes the otherwise necessary invene" suo
perl1uous , The new circuit for the memory
card is shown in Fil.2. For four memory
cards, that Is • lotal of 2MB, the following
additional ccmponenu Ire required :

32 llPD432'6C.12L orequivalent-
8 74HCI38N
4 74HC08N

• 12ODI1l.~1;~llime in sLltie RAM isadequate
for I prcceseor speedof up to 12.SMHz.

2.
CONSTRUCTION

Fig.3 will IUsist erientation of the work in
hand. It is thooriginal Fig.3.7 with addod wire
connectionsand piggyblck ICI.

On the w ider side of the PCB YT3MV 006
the ccenecncn mu.st be broken between old
rc a (103, He l 38) and HC244/pin 19 directly
beneath le3.

Then I new HCI38 Is prepared. To stick it
above 10 piln 41nd ISmustbebeer upward.,
and pins 7.9, 10, II, 12, 1land 14 should be
removed.

Now the new 1C2 can be soldered on top of
the old 10 (pins 1,2, J. S. 6, 8 and 16). If the
Ie wu rocketed, remove iL rll'\l to lVoid
IOlcler beingdrawn into thesocket and malung
II unllSlble.

Now uother HCI J lI ls prepared. Bend up the
followlna pins: S. 12, 13. 14 and U . Cut off
pins 7, 9.10 and I J. Using the remaining pins
1, 2, 3, 4, 6, !lInd 16 solder thenew 138 to the
old 138.

~

"
~ •
~ ••-- -• •

'"Q HCI,0

:> ... '.:.:.J •," ,
:l: L c oeT 101 •

""I- un>-

F",.,·,J

_ ~l 102

-.,...

+,..

10J

,".

Fig.3: COll.llectioDs 00 the uplllded memory cud.
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V.. r ob.. "rd IIr
~~ r l o r . t ed boa rd

So l ei.,

FilA: Auxiliary preplfllion for
pignb1ck lo lderinl to the
memory IC.

2.1 Winne

From each of pins 12, 13, 14, 15 of the ee w
le 3 take I wire to pin 20 on the new memory
chip', similar to the track layoul on tbe PCB
(Fig.] ).

PIn I ' of Dew fe2 i, ccenecred to pin 5 of new
ICl And funhet to pin Il of the 74UaJOor 08.

To the exisling lnIck with pin 15 of old 10 to
pin Sof old le l solder I wireand connecl this
to pin 12of7 4HaJO (or 08).

On the memory ICs, only pin 2:0 needs 10 be
lifted; all the others mIlS! be soldered to the
pins already built-In. For working with these
CMOS chips the familiar prcClutionary mea
sures should be heeded.

If the memory ICs are in sockeu, then they
can be laken OU! and placed in a piece of
pt'norllied beard or v ercbcard, with /I pieceof
conduclina foem glued behind, as shown in
f igA. In this way each peir can be rumed
round easily lind soldered.

If I 74HC'OlI;~ being u!ed, ' wire CIfI be taktn
direct from Its pin II 10 pin 19 of 14HC244.
On the other hand, If I 14HCOO is used, the
nexlg~ te mll~t be inverted (Fig.5).

This leeves just one mo~ wire, from pin 4 of
new 10 to the Address Select (Fig.2).

when !.he nsp computer ;s started again
following memory expansion, the open ling
system must be Informed: the command Is
N200000200000.

Of the new 74HCOO or HC08.1I the pins up to
1 and 14 should be bent upwards. With just
these two the chip is soldered to the existing
NHCIO,

3.
LlTBRATUR B

P 'f'l l ~ . ~ IC02

P'li 1S. S 1(02 011

!1 ( H~ P'1l19

7411(00

(I) Matju Vidmar, YTlMV; Digitlle Signal.
veflubeltung',Technlken fuer Funkam~'ellre :

Pan I; VHPCOMMUNICAnONS 2Igg.
Pllrt 2: VHFCO MMUNICATTONS 1/89.
Pan l : VHPCOMMUNICATIONS2I89.
Pan 4a: VHf COMMUNICAn ONS 3189.
Part 4b: VHFCOMMUNICATIONS4}89.

FiR.S: Connections to additional
7411COO

(2) MatJu Vidmar, YTlM V: DSP Compu ter,
Updlte I. V)IF COMMUNICATIONS 3/91.
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A Cylinder-Parabolic antenna with

compact Meteosat Converter

A weather pictuftl on the TV screen I lwlYI
fucmlln my vlslton lIDumlly . II Is DOl
only use ful and educat ional, but al~o in
contrul 10 the locil broidcul ("live")
lclcvillOll., 110( ceascred ur subjoci to U1y

politica l pro pas anda .n~ yean' recep
don of otb ltlnilltc llitlll led tn tho des ire
to Uy for MBTBOSATII well.

The urious Ittempt to cross new frequeucy
(rootietl (for me) required .ultable telll gear:
signal generator, norse 1OW'Ce, counter and
analyscr. Here these are two or lhre-e times
1II0re e:llpen~ive thlUl in the f1f1t world,
because of prohibitive importdulY. Also there
II no leuina companyor penon (or lhousands
of lcilornetres around who could loan such
apparatusfor I while.

So, t WIS in the nme polllllOO as mID)'
lUJ'Iateurs IUld bad 10 improvise. The compact
converter desiJDed by Althaus (reference 1)
made lhe project feasible.

First camc a study of all the SOurces: back
nwnbeni of VHf COMMUNICATIONS.
Funk5chau, RkS News were 1111 to hand I
won't recount everything here, only the
quelilions thairemainedunanswered.

• \\!hat is polll riSAtion?

• which METEOSAT channel is the more
important?

• Is the line sian pulse ccmpenble with the
orbilina ..tellites?

• What son of vllria,ion of level during the
day and the yur should one expect?

• How much noise does the suncontribule?

MOitof theseqUCSlionl1 can now answer and
this may interestother readers.

It Is quile Impouible 10 fabricate . parabolic
db.h here, also the con~tM; l jon of such •

",
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FI• . I ; The al most complete C)'IiDder.P. rl bollc: U1le1l.DI durin, meuuremenl

monster (which would be bound 10 attract the

attention of lhfl ne1lhbouR • and the l uthorl·
tie~) Ivpu red WUl«euary. So J~perimenled
finl with lonl Yllia 10 Schl umbur, '. dcsi&JI
(reference 2) one metre lonl . The reaull1 were
$0 poor, however. til" even lenSthenlna them
to :! or 3 metres did not seem advjublc. Any
kind of comer renecrcr antenna, wblc=b II
lIluch ""iet La male, ....ould be the ume.
These expenments did II least demonstrate
polariution: here in Kenya It Is unquestion.
ably vertic_I, with no component in the
honzel'll.1 pllJle.

A. rr(civet (or 13610 138Mllz alreldy existed
and wu ' OIDI to be rHlled. That II bad
Ku nin. and AFC wu noc seen U I
di, advanI18c. The METEOSA! . ignal or
coursehu no Doppler effect,but Ihe OKlllltor
In !.he convener hu I temperature dritl. of
.round 10 parts per million, whlc.h cones
ponds to 17kH z fl'eq\lenc)' 5hil'l and II nOI

tole rable . This receiver .1$0 hili ( UlT1lll lion

212

4eteelOn for tho line . tlrt, iepUale (or
METEOR and NOAA IIlelliki. Neither or
tb_ is lulled for METEOSAT. I will
mention bere" tho OUlUt wh.1 happened: the
line Itl lt pullo of METEOSATcompileS l ix
oldll. tionl of 1/3 of Ihelubc:arrler frequency.
Obluv.lion led me 10 preawne th.1 th.
oteill. tlon II ph. sed lockocJ directly lO the
IUbearrlU, which il not the ease with the
orbiltn,lItellltes.

I.
BXPBRIRNCB wrru THE
CONVBRmR

Tho lUt for the convener 1''0'0 no problems
with ( OOl lNCllon Of .li gnment. lIler some
In.dtqu,clet presented themselves. which
weresorted outtntr I fewweeksortt~tin8 '
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FIS2: Deuill of Ihe
Colinear Dipole
ud the BaJUII.

Fim 10 aPl*' wu that em!>' chmD6l 1
(1691MH1) &aDda .....ea11ler pletuN 24houri .
day, If this dwmellJ to be worked upon in
\hll receiver. the 97.09l75MHzcryltal musl
be thanaed. The data for tbl. ctyItai are Dot

liven 10 rereeeece I.A TQ3~14.thal Is with
10ppm tolerance llId lempenture dw'aclCris·
Ilu, t\ltDed OUI 10 be adequate fl)f' mil
application.

The c;wmIl drawu b)' lbe COClverter ""'u
iohiAlI)' UIO105tnA irr. the ambieDllempen.
tun.lI of +10 to 60 delreel. n il t«med
lODlewhat hlah llId I;WId DOl " deU....fWd by
the e.iilinl recelvet. Wllhoul notlcoably
I heM I Ibe cbanclerildcl of 11Ie convener,
the CWT'el:ll CODlumptioa could be reduc«! 10
SS 10 SI rnA by leleclinl diffetefll open.titll
poillll of traIll illo" Tl llId 14 . n il wu
achleved with Dew valuel of R3 (6kS), R4
(470R). RS (220R), R6 (311:9), R7 (470R) llId
R8 (12R), lb, reduced'IteaUllioa of U mutt
be produced Ifre&b by , tl.anher 220Rm iatoe'
from the L3tapto I f'OImd.A1e11intoreducinl
the current taken by 1'1 from 20 to 171l\A (R9
• S6R) proved 10 beunf....oun.ble. Amplifka.
lion ""'u reduced and DOI~ level rote. The
sameIpplicaforT6.

2.
CHOICE Of ANTBNNA fORM

A C)'lindrical parabola II a much nM,lfe
complete rellcclor than I cornu reflector. AI
the wna tim. lila Illy 10 fabricate becaust It
can be UDWOUDd. Vi.mlaUy III the mer,)'
bittiDJ thevtrtlcalaurfl ce II n-flocted onto the
focal UDI, where I collDou dlpole of appro
priatedimmuODl canbeIocaled.

BeblDd a IODI )'11' 111" kind of reflector can
be EMde qulle IOUlbl)' with an Ilea O.S :Jl O.S
tnelerol cbtcbo wire D'IOIh "xed in a wooden
frame. A Lhreefold colm., dipole h.. a
rWaUD, reliltallce or UOlIAd 300ohma. and
with a abUDI loop balun lb. can be transfor
med 10' quarter ofthl, "aure. PfO'Ol\ltD, I by
00 means bad IlHI lth 10 the convener. With
th.lI deftDltely better reception wu pouible
ltn.tnedIal~)', and II wu poalble 10 work OUI
bow 1PI.lCh Iatler the IV1ll1ruallJllen/la would
have to be. M improvemenl ill receive
perfonnance of 6dB Ippeared ldaquale,
ooceul1alinl an UN. or I IqUlfC metre. A
breacltb of 2 metra and heilhl of O.S mCI~

wereselected.
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Fij:!.); The ADleDlIa ODthe bOUle roof. Por tNI opefiliou the coavener is
concealed ia a pockel o( Wiled c: IOlb. Joioll lDd C:UBQcclOfl lU1l c:overed with
. i1icone rubber . A piece o( thbio. Del bu bClea iu ta lled to JI"IVMt
moakey. (rom makin, IUemptll1 '1ll1pn)nllDtlllt'/
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Pi• ." :
Si,Dal, al IF level.
Par lett: flW data .
Ceotn: WBP'AX.
Rl,bt: POUS.
Pir fiSbl : MOD
X: IMR. I dh'uloD
Y: IOdD I dlvl lloD
Analy.ls width IOUh,
vidoo filter IUh, time I
. ecoDd .

PI• .5:
The WIlJIAX I lp al er
1691MH. dwi0llhe . Iop
tone .
X: 20kHa' divul oD .
Y: IOdR , dlvi,ioll ,
ADal)'l is width 10kHz,
video filler IkHz, lime I
seco nd.
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PiZ.6: Record of u ceplion over three da)'s.

The finished IJIlenIll b d10Wll in Fig.1. A
framework of alumiolum profile is covered
with wire mesb. The eeeue str\I t bu IWO

IUppofU for lhecOIIvertel. The iDpul lOCbt of
the Illter (changed hm 10 SMA) u mes the
IlDtenna madeof thick copper wire via l short
piece of rigid copper-d1eathcd uble. These
detlils plus the bJlun u n be seee belter iII
FiJ.2.

A choice ina)' be bid of seven l parabolas, of
which onl)' tho lperture Is the WIle. The
selecuoe befll wu of those whose fecal liDe
II)' insidethema of the lperture. Por bending
the cut-weat profiles we dnw the part;boll on
the workbencb lurfacoor on tho floor of tho
woruhop. The old mlth, textbook from
Icbool is of assislAnce beret Thenwe bend the
pronles u dOlel)' u poulble lnto thOle
forou. A deviation of up to half I millimetre
either wa)' is permissibte.

The remaindet of the work is riveting or

Icrewlng together and offering up I Iultlble
piece of wire nelting. soldered al the cress
points. Later on I covered the whole thing
with I piece of rl5hing net U I troupe of
monke)'s (cerccphhecus le thiops) were per
forming IYmnasticl 011 m )' h OU5C. Tensioning
wiresbetween the comel'lldd Ulblllt)'.

METEOSAT hero slAnds II 47.j degree!
elevation iD the west. The anlennl stands on
the roof were llrelld)' designed for thi,
elevation before inslallalion. This is a~ulle
bececse the focusiDJ of the anleMa In the
venicll planoIs nOI verycritical.

Two planb are laid 011 the roof In the
easl-WCliI direction and the anteruta il placed
uPon theltl (Fla.J). Onl)' a shahl eeneeucn 0 1

ulmulh wu needed to achleve optimum
reception. After this the anleruta Wl$ screwed
ODlolhe plank.!. which were loeded dcwn WIth
helvy Iiones.
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MEA SUREMENTS

Nalutllly Ull! anlCMl lives fauk -free reeep
uon s.ut i&htl wIY. A!llllilyaer on the ecever
ter outpul gives mere precile Information
(FiBA). The 1111 pinnacle in the centre is
channel I on 169IMH.r: . AI the analysis
bandwidth selected, signal to eotse n tlo is
around 10dB .

The broad peak to the right ~ channel 2 on
1694 .5MHz. Most of lhe 111M k canicI ..
mod ulation O.,MHz wide, ...lIb bu 100 IInle
s ign ~ l to noise fin beoadb6nd dcomodulalion.
Also the c.mer level cannoc be determined It
this analysb bandwidth. For the .hort periods
lIMl dlannel2 carries WEFAX. it diaplaYl lhe
samesicn. 1to noise 15 channel l .

The ~ml lJ ptll.: visible on the fa, riSh' IW.ll1'1
on hil h resolullon to be two lin" II 169'.73
and I695.78MHz. Finally on lhe left iJ

21.

another lignal like cbannel 2, but on
1687MHz . It iln~ uanlmined 111 the time
&ad newer canks WEFAX madliialion. la
liden ....iII unainly know whll thcae other
dwmelllre lood fot; IIIrl un.t.b1e to add any
knowledge. (Editorial nOle: the relevanl
det&ils Ilte I lveo in the pictur e Q ptionl).

The carrier of cha nnel 1 reaches the ana lyur
wi!.h ·89d8 m. ACf;f;ptllll thll the convener
bu I l)'pical ImpllRadOrl accorUlnl to
reference 1 or 26dB Ind the reeder Clblt (22
meuea of RQ·' 8) hu I lou of 4dB, !.he
lDlmrll deliveR · l ll dBm. However, ,1De, 1
CIM~ II'W'Mlire 1M conve ner sain Iccllralely
!.his Is only. l pol:II1ative, .Ibelt Jood vllue.
The ope rational bVldwldth is 30kHz. II IsellY
10 cilculile Ihen Ihltlhe Signilio noj~ ralin i~

18d8 .From FIJ.4 il ls Iddhioni lly poasib le 10
discover IlIII llIe ImpUncl!iOrl dropI by 4dB
.1 Inw frequenciC's . Tests to optimise the
mllchlnJ led nO\l,·bere. If llIe anlennl II
repl-eed with. 50 ohm IolId. the base noise
JClC:'lIp 8d8.
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This showsthesystem nclse lempcfllurt 10 be
18$$ tblU1 50K (I),

A WEfAX signal with bigb reeclcuon is
shown In f lgJ . The unmodulaled carrier lies
4dB above lhe tentralllluimwn level or this
pitture. The sii"al 10 noise ratio at 10kHz
bandwidth Is tbel1lrore 23dB.

4 .
OPERATIONAL EXPERleNCB

It wu polSible to study lIlo influence of lIle
SU!l during tho Marth equino~. OIl a total of
10 days light to heavy inlerfermto 10 the
picture quality WI! delected belWeeJI 14.00
and 17.00 local lime. II peaked U 10lal
blackout o( the picture 00 the 21st I.lId 220d
Marth for an hour each time. The anlly!tr
showed then lila! base noise bid risen by 1410
rssa.

Since noise disturblLllcc wu frequently non
ced on sunny afternoons lIld aboul 3 hOUD
after sumct•• pen recorder wu eventually
connected which !howed signal and noi~c

levels ovu • period of thflll'J days (fil.6). To
mabie this recurding, I had 10 anticipate the
wormg of the recetvee to an utenl.

The rocurded voltage comet from lbe IF Ie
IDA1576 (pin 13) and is pretty tinear 10 tht
dB. Compenslltion WII mDde (or ill sirn itj.
OWl tempen lure dependence. The csllbfltlon
was perfonncd after the fint dAy, so thAI u ch
ordinate CIlI be rell ted to a pt.rticullr input
level on the receiver. This is idenlical 10 the
converter output level less 4dB. The rorward
feed is consistently 10minules persection.

Thereceiver goes into scanse-arch if the input
level drops below -9SdBm or if the deviation
or the 2400Hz. subcarrierdrops below plus or
minus 2.5kHz. for more than 5 seconds. TIlis
happens regularly during the SlOp tone of Ihe
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WEFAX sign. l. The lc....e r limit (or m:ording
is thlloS the noise level, the upper It me slIMI
level. The Ilan.I IO noise nllo II simply read
nf' from the level of the rtrording. One ean
further m.ke ou t the individual picture s or the
ttansmilled pl"Ollramme, .Iso the times .... ith
nul pictu re modulation Ind without camero

The signl l to noise n tio .!ten con~idenbl)'

....Ith tempen tu re, as can be tce.ft by rudin,
lhe nOles or the Iocl l ....e. ther *ervatloa• .
hrtil:ul. r1y ....hen it is ..try ....mn (W) and
wh~n ;1 Is n ininl (R ) the le..el lIte rs. And
lhen there I re else sponWleoui cltanges in
sign. l level, markedS.

The W indlClllons I re expl.ined by . lteratlons
in tile a, in uf lhe convener, ....hen the
temperature ..anes sip ufkantly from the
tenlpentura at ....hich me allrnlTl«lt wu
earrir.d out If the input ttanSiSlor Is ..... rm,
then me notle fil ure riseS.

2"

The R occu ions I re probIhly related 10 the
fishiD, net, ....hich .....hen wet. represents
add itional .lIenuatlon ahead of the Itltmna
lperture. Ylhelher I can remove II depends on
the beh. viow ortha l pet .

For the S OCCUiOM I hIVe not yet found 1
reason. CD the w"' ther picture one notec in
the otiddle of perfectl y ncae-free pictu re
llXlions C" CI)' 30 to 60 IeCOIlds one or two
nolly lines. The USlble , lenl l can C'ien lie up
to )dB above nonn,l , then luddtnly drop
IOdb belo.... . Its course ove r lime hIS a lot ef
simil,ri ty with mulliptlth recepcion. The effect
wu noted on several eVerl ings before record
ina beau andit is l iso visible on the fant day
of recordlnl . UnfortuDltely 1 recording over
III u tendtd time ad s wu mi'l~. The next
dly the effect Iftppe.lred much reduced. The
question ariws whether~lng limilar hu
been noted prt'vlously and whit ' auses led 10..•.
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Of course DOthina: hIlS yel beenreported,bou t
~lSOIIl l vlrunlons .

thefline of the colinear dipole 10 , elements
would incrta$e Slin some more.

s.
SUMMARY

The convener mould be prolccled from dirKl
radiation from the sun to prevent overheJIting,
It mi&ht be even better to remove the
converter from the anh~Dn' and eonnectn by I
pieceof low-tosscable as .110n as possible.

A cylinder -parabolic antenna for METEO
SAT recepdon Is retl lively simple 10 flbri
Cl le. II! receive sensitivity with a modern
converter Is siJllificandy better than the
combinilion named in reference (2). An.
anlennl of the size l iven will normally
provide signals with4 to 'dB reserveover the
FM threshold. All the "me. in many circum
slances this will nO( achieve uudisrurbed
reception.

Wilh this anlt'Dna small improvemenl!are slill
possible. A reflector in fronl of the dipole
would Improve the l11umination. and a lena: '

6.
LITER ATUR E

( I) M. AldlaU$. DF9DA : Compacl Weather
SlIelhte FM Receiver. VHF COMMUNICA,
TIONS 2/90.

(2) A. Schaumburg. DF7ZW :Rece ivins
METEOSAT with Yall: is. VHF COMMUNI
CATIONS1/88.
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hi» T(1(JII, GOFJ'/H

lOGHz ATV The Easy Way

Part-S

f oll ow-ina on from my pfcviou Irt ic1c.s m
VHf Co mmuoicltlonl I ud 2/91,
" 100117. The a...y Wl y" ,1 " II.now loill.l
10 descri be in detail bow to manufa cture
the followiDR:

The Dummy Load

The Crou Coupler

The Diode Detector

I II of wble b Ire used ill the main un it. Th e
only 10011 I was AllOWED 10 laO by
Edi tor Mile, were .. file , I bl cb aw and ..
dnll ....d bits.

All of the mllerlals used. uUpliol the
wlvccuidc and the de tector diode Ire
obtainable h om your local bobby ,b op and
DIYstore.

I.
WAVBGU IDB FLANOBS

Br. .. waveguide nangu ere \I~ry til)' to
make,all thl' is required IJ some 1/8 10 3/ 16"
bflSl plate . With reference to Flg.l . cardully
marl OUI the plate with .. scribe and square.
Drillthe bolt boles for 38.40 l iu boltsand then
drill. leriea of l trll.ll holMon the InddeoCthe
lines marldDg out me middle bole. Place the
brassplate on .. very ftrmsurface. an IDvll or
neel pille for Ulmple. and with , diarp
chlsel, urefully cut lhrough die holes and
puIlcn QUI the middle ftcWlJle of brus. Flie
!he hole until , II the angles are Iqulre , and
then continue filing until the f1anV is I tighl
fli over !he end of !he wlveJUlde. When
ut!tnt<! wilh the n, solder in pIKe ON TIlE
OUTSIDE ONLY.

NOTB : The type of w Ider I use and
recommend is LEAD-PRES, which can be
obIained l'Tom your local DIY Slore Of from I
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lJETA /L S OF FLAIVG[

\he resin or 501 v~DI

Iype, they will not
work • only waler·
based pule) from
your local DIY store.
The wallpaper paste
CIIl be purchased in
small bandy·slled
Nbo.

, "

Now 10 make your
own Lossy Dlelec·
tric Material. Prepare
I small piece of PCB
(I t IClUI 2" xl " )
and remove the cop
per surfa ce. Mill.
loaelher I 5mall
I1hOWlt of the well-
paper paste and 8f11

phite powder10 fonn I thick paste.

Cui the PCB to the size shown in Pig,2 and
then apply a thick coat (1/16" ) to both sides
llld all edgn of the piece of PCB and make it
IS smooth IS pouible, Put in a warm place
(the airioS cupboard above the borne-brew
will do, but keep it clear of the wWiing !) for
24 houra until dry , Ihen smooth it up with
Slod-paper to remove any irregularities (what
a big word!). C\Lt some expanded polystyrene
\0 the sius shown ill fig .2,

NOT!:!: Expaoded polystyrene is Ir&Dsparenl
to microwaves. A useful tip is to till the end of
your Solflll (or whltever) beld! with it - it
wl.ll keep the wllUlth generated by the Ounn
diode Inand the cold, dampair cut.

Sandwicb the PCBcoated PCB board between
the two pieces of polystyrene and push the
wbole assembly mto the piece of waveaulde,
makin. sure thll it is a tighl fit, and that it is
the COm:c1 way round. " shown in Fig.2. and
thal'lh.

Fil,l :

friendly plumber. Remember, microwaves
adore Lead, they will do uythins to disappear
into Leed and nol come 001 laai n. Second
only to open wlv eauide or LDM malerial
(1.os5y Dielectric Material · see out sectlOtl),
Lead is probablythe mosllossy substanceyou
cao use. Ensure that aoy solder COIltalnioa
lead is carefully scraped out from the inside
SUlfaces of the waveguide,

2.
DUMMY LOAD

You will need 10 ohu io some Graphite
powder (approximately 70p per box) IIId
ready-mixed wallpaper Ilue (DO NOT use

Referrlol to FII .2, you will requinl a 2"
secuce of waveguide with the eods Dice and
~, I naoae and I small bfUJ plate
meuuring I" x 1/2 " x 1/16" , Solder the
flanae on ODe end and seal the other eed by
. olderiol 0 0 the brass plate,
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J.
TIIB CROSS COUPLER

The details of this Wlit I~ shown in Pi.·•.lA
and b. For this unil you willDeed twopiecesor
wlvell uide, nch 3" long, and fow nlJl llel .
M. lee sure thftl the end fRCeSof !he wlvepidc
are nie. and squire . Study lhe drawinp ill
Fig.31IIld b carefully.do not be put offby the
'PJlI'reDl comples ity, you will find thai il il
really very simple. Tlke your time and mark
out everythlna cardully, like care with !be
coostruttlon and the fel1lltl will bt ucell""t.

We will ,tan with section-A. M. rk orr !be
middle point of the piece af waveguide
(Icross!be broad side) and !ben mtrk orr 1/2"
on ehhe r IIde of the eemre line. Marl down
the sides of the w.veSUide 1/16" and then
scribe 1100', With I fine bleWw wefully
and slowly I:Ut ac"," the waveguide on the
centre hne side of the scribed linea unnl you
just btMk thfOu.h the waveJUlde.

Then, witha lmtll fine file, file alon. the C'dae
of of the wavc(Il idc (but not below the l/ i6 "
line) until I fine cn d : Ippean. Do this on
both sides. With a small screwdriver It the
comer,lIt\ up the middle lectlon, remove and
discard. File the slot lection carefully Wlli lthe
other piece of wlvesuide will fit aCTOU !be
slot with. nice daht fit and PLUSH on the
inside.

Now 10 lection·B. AI with section-A, mark
off the centre line on the bl'Old IIde of me
wlveauide and then VBJlY carefully mark of
the centra of the three bolM II tbe positions
shown In Fi• .3b. Cenlle-punc:b the hole.
carefully and ,tnlly (we doG'l want to tul:le
the wlveplde !). Drill the boles .... ith I 1(8"
pilot bole fmt and theft the I )t64 " bole, and
fually the two 5116" holes. Clean out .fty
bum inlide and out.

Fit tbe two section. of .....vcaulde lnatther,
.g.in ensurin. thll the in.ide surflcrs I re
nush. \\Ibm Sldlned solder the IWO pitct'l
IOgelher on !.he outside. Solder on the foor
n.nges .nd clean ouI.ll so1der from the inside
surflces,lIld thl l'llt.

••
DIODE DETECTOR

The details of thi. , the most complicated unn,
Ire shown In Pi, 'IAI and b. To fabricilt II
you ....ill need I type CV2154 COll lti. 1 diode,
these an availib le II meet u llies or from
J.Birkeu, Lincoln (OS22 S20767).

Also required 11\'I: I nan.e, I piece of
wlvegulde i .S" long,1 brw pllte i" It 1/2",
• ~on Imam of l/8" ou~tde diameter bra••
lUbe IIld I shan lenp of I3t)2 " outside
diameter brw rube (the brass lUbe is noldily
naillble from mociel/hnhby shnp8, as Is the
brass pll te). The lu. et l ize of lube will Just
slide over the smeller . ize, and .I~ the
couill diode will jU~l fit into the smaller lube.

A 1Il'IIIIltnath of 3/)2" brw rOO (non-nul ed
bnilms rod is jusl righl) and I 7S ohm BNC
locket (MUST be 7' ohm) will Ilso be
required.

SlIning wiLb the BNC lOCket, cut I round the
small blUT.tthe end ISshown ln FiaAI with I
sm.1l blew w, nol too deep as the PTFE bush
mslde will be required Iller. Cmfully pus;h
out the eenrre pin and fhe two PTFE 'plIcers.
Discard the cue.

Take Ihe piece of w.veJUide and sqUIre up
the end faces. Scribe I line 3/S" from one end
Icrou the broad side and else wwn the IwO
n.rrow sides. Ml rk nff the cenees of the fl ces
on the lines Just scribed (I,e. 1/2" for the

'"
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brold sldcl and 1/4" tor the n. no w ddt).
c.rdully and genii)' centre punch the centre
poinb and drill. 1/8" pilot hoi. In each. Drill
the holes ill the narrow,Ides OUI to 3/16" and
lbesillal. hole on thebroadface 00110 3/11" .

Clean OUI any bum and then wider the fllDg,
on the OPPOSITe end 10 the end with the
boles. Dan OUI anysolder from the Insideot
the ""' I VClUide.

Prepere I 518" lonl piece of the 3/8" 0 0
btus t\lbeand solder It Into the 318" bole ill
the broad side orthe wl~ellJ ide. ensurin& thai
it is flU$h on the inside Ieee. Prepaltl • l /S"
loa. piece of 3/1l " 00 brau tube andwider it
centrallyover oneof the 3/1 6" holel ita 011' of
thenarrow sides.

PII:plfe the two PTFE bushel IS shown III
f l,.4band fllOM into bothor thc 3/16" holes
in the narrow sides of the wlveruide (one of
the bushea from Ihe BNC socket &bouId nl U
is · if)'ou blve lLtlother span: BNC IOC ke1 you
will DOl. Deed 10 DWIufactul'll the _ond bush
fromthe sp&l'tl block of P'TFE. bul JU51\de the
one lbllIlready nil fromthesecced socket).

Cui I I D'IIll fOWld diIc from I piece of
Ilneled·slded copper-elld beerd, IUId so lder It
inlO the piece of 3/11" lUbe IOldered 10 the
NARllOW lide of the Wlveauilie, SoMes il
nush with !he lOp of the brut lube.

Now cui Ihe 3/32" bfUI rod 10 IMath (ooe
Inch IIld lhtee elgbthl ). Mark off 5/8" from
oneend and cen~ pwIch . Drilla bole thtoueh
!hebn.u rodto the lite of the eeeve pmfrom

~r.£ /!i1SHlJ

(n-:: tAjf AWAY TO
Rflf),Sf BUSHO .

75n CllA5S/S MDON! BNC
YJCJ<ET.

C(fay PIr{

1WKW' AX'v --
I .I~~··

•
~

'%
~lf.$IDlD

...'< , Pc MARD

Ill'TH,c.( fl)lrsrr, fII. ,-- 
PAD.

i
SBA. NlJr &JUJ!2

~J to TUU-~ ~~~~:;~~::
~ I '- "1MflV'H I

DIODE RETAINING 1: ~8' ,",l;;- .... :
COVER DETAIL OF INTERNAL TEE

,,.
".

Pi,.• a: n e Diode Detector
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lbc BNC socket (I PCB size drill is theCOrTe( 1

,lze). Pit the bfU5 rod into the waveguide u
~hown in f ig.4b. pushinl the rod throua:h the
boles In both PTFE blocks so that u Is firmly
in place.

Tcmpomily IlSIcmblc Ihe pin and the diode
InIO the bra'» tube allowing the pill to Pal,
througb the hole in the brass rod (bandle the
diode with cere -su ne cbarge. may heve I

hrm{ul errect . usc. dud one if available).
\\'hen the diode is fully home in the brasslube
cut off Ihe U.cess pin projectin& through the
br&!i$ rod .

Remove the diode and Ihe pin, ensu~ that !he
hole in the brass rod it central wllb me btu s
tube, re-insert the pin and solder in place.
Cleo.n 110'1)' as much solder from around the
pin u possible. Now w Ider lhe end plate onlO
the wlVeguide beiDl careful nOl to l&l any
solder on the inside, as it wlJl DOW be
extremely difficulllOremcve , this i5 really I
mw.t for Il\ ine lead-free sclder as it will not
mattet.

All thaI is len to do now is is to D'IIkc me top
cover for the diode holder as per Fig.4•.
f abricate the cover from a 7/8" looa piece of
the 13/32" 00 bnw rcbe and solder an end
cap 011 one end usina a piece of copper.cild
PCB or brUl plate . Drill III 8RA clearance
hole 118" from the other end of the piece of
lube. Solder In 8BA nUl 10 lh~ OUl$ide of the
lube over the hole and fil an 8RA screw into
the nul.

PTFE bush and the brill rod elllendtna from
the ' ide of the detecrcr Wlit . Solder or s lue the
boll in position and Connecl the preamplifier
inputt c the tIId of thebrw rod.The IF outpul
IIldDC power ccenecrlces 10 the preamplifier
shouldbeffilde lI5ma COllll ialcable.

NOTE: Don'I forget the 10k resistor to be
IOldenKi from the diode ecnnecdon It the
input of the preamp 10 earth • sirange video
effoclS mayoccurOIberwi~'

Ilpray my WillS with milt black paint after
fiBt cov ering the nanges willi tape to protect
the inside lurtlces. lfyou take care In bulldina
thue Wlltathe end mullS wiU be veryload.

I would like to thankTed G4GLY for his help
In tbe preparatloo of the dnwinp IUId the
RSOR for the inf()Ml\llion gleaned from the
VHF/UHF MlUlual. I hope th.t you have u
much fuD pl.ylDa withmicrowaves ISI do.

In the next Instalment I shill descnbe how to
manufacture I large hom utelllUl and I
IOGH:DipoleAnlenna.

s.
REPBRENCBS

1) The Brilid1 Amateur Television Club
journal co-TV, various issue. .

Fil tile diode into the holder eOluring thAI it
"clicks" into place 011 the pin. Pllce the
relainlna cover over the diode and tj&ht~n In
place.

I suu est lb.1 you ma.ke a ' mall box from
brass plate to house the preamp (P.8e-62
CQ.TV 152). Drill a bole throu&h the boncm
plate of the bo" to enable It to fil over the
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2) Mike Wooding 061QM, the Brilish Am. 
leur Television Oub, The ATV Compen
dium.

2) The Radio Sociely of Great Britain
VHP/UKP MIDUlI4th EdiliO.ll .
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A Digital Image-Store for the

Spectrum Analyser

Part-2

--(~

ID issue 3/ 1991 the diliLiI hnrol e-I tore of
the lpectrum aullyle r WII peesee ted for
the nrsl llrne, I hbouBh Illhlt lime DO PCB
Il yout wasI Vllll ble. The l uthor lpoke 10 I
humber of I ml leurs who bid CAD (Ielli·
Ilea on their PCa, but these lulO-fOutioe
proltlml were UDlble 10 CrNte I Il youl
(or the componenll whleh did Dot rely O!l

very (lOC iric k widthl.

The luthor lhere(ore dealped I Il yotll by
hand whicb WIS nol II tltlant II thll
deviled by computer but whleh fuJn lled
Ihe (ollowinB'tqultemen tl :

• the PCB II, at iOOnunI UOmm, oDly 30
pel UDt IUBe( than the hin d-wired vee
l ion:

• fme track IClCh.a lqltCl I re avoided, Ind
only one irick need be talr.cn between elch
ielof thelCl:

• the PCB did Dol rcqflire pllted-thfOflp

holel, l inee I lI lhrough-bolrd connectionl
could be mlde by hindi

• almotl IU IIPII rl eka Nn on the
underside of the board, while the ground
and openlln& voltllU u e Ilid out on the
top . Ide, allowill, compatible fMulta 10be
achieved .. lIh Ihe fi rsl desip , even If
lOme lipIII were DOW Dot II elean IS in
the euller conltnactioa .

I.
CIRCUIT ALTERATIONS

In the divnllng1i nl pmce~' I Io-pin Mnle,\
type ton taCl l lrlp ......ISprovided for usemblin&
all the InPUIJof lbe optrlling el~m~ntl.

The conllCti tO the printer were now connec
ted 10 thl l direct eOMKlkln 10 I ::'-"""IY
Sub-Dconn~lor wu pnssihle.
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Pia .l : Dlgha l lmlgc.Slorc for the Spectrum Anl lysCf.
Pin I: Proco.uor , re.....orked for PCB VBINV DID

Since the .m.ngemenl of some ICs hu 2.1 1DlcgRlcd c1rculu :
altered, the rele...ant P4lU of the circuit are 11 .12 TL074, n.o84 (TelIOU Inunlmcnts)
shown once more In Pig's ,1 and 2. The trIO$l 13 0>4053 (Harris/RCA),
impertam ,hange is thai in order 10 simplify MCJ4053(Motoroll )
the I. yout.t wo Illesof I 74HCO (l IDand 117) 14 AD7569IN (Analog De...lces,from
are now , auebte on the board, although this SASCO)
could ha e been achie...ed will. • single 15 AD7870IN (Ani loaDevices,from
module of gates and llo'irin,lctOIS theboard, SASCO)

16 AD7248JN (An.lol Dev1cC5, from
SASCO)
79L05(vll'louslupplieB)
7805(varioussupplieD)
74HC245,7 4HCT245
(...arioussuppllen)

110,117 74HCOO. 7411C132,7411CTOO
(...arlous suppllen)
74HC02,74HCT02
(...arlous .upplieD)
P8OC3l S (Matra·MHS,from
Enllechnlk)or falllna this, SOCJI
(.u tcxto fpan I )
7411e573(....riou. lupplieT1)

To simplify the procurement of componenu ,
ure latcst parts liS! is given alain: for
uncommoo components I supplier is li...en
with which the author has had good
experience in Germany, Readen in other
countries maypreferto finda localdistributor.

2.
COMPONENTS
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114 AM27C64·90DCOt
AM27C64·"DC
(AMO, from ASUOllic)

liS IIM6264LPIO(lh tachi),
MCM6064PIO (Motorola)

116 74HCI38 ("arioussupplim)

2.2 Individual l em!cooduelo",;

2 diodes IN400J Otsimilar
I diode IN414801limllar
I unerdiode ZP~J
I zenerd10de ZPOS.I
I N-channel awhcb-FET2.'14393 or

BF247A

2.3 Pn si"c compoDcnta:

I crystall8MHz,HC49-U
2 dwbl68uH. 10mm leadspacing
4 precision Inrnmen 2Kohms,

5q1Wtl upti.h t shape,
e.g. Bouma 3266WorSpectrol64W

contact Sirip(Molek.typepina)
26-way
cnnlaet slnp (Moln·typepms)
10,wl Y

All upacitOf' are with 2,Smm or Smffi lead
spacin. , All rcslstoB should be size 0204 If
ponlble.

3.
CONSTRUCTJON OF PCB
DBINV 0 10

Re(er 10 the Ilyoul plan in Fla.3 and fiBI wire
In thethroughcon!ACUi and the wire1inb . Any
Ihoncomlns, In the thmush.bOIIrd links will
no( be tun 10 comet laler as many o( them lie
beneath ICI; mulmum care is recommended.
It took the author a whole weekend 10 de-bul
the Ihtoulh tonUlelSon • borord (badly) made
bysomeone else!

,.
• I..~

' I' ~ "

" • " 0:,. ".
,~ ... ...- . ~

''' ''' ....-',,, "' h" .. Oo ~ · ....

• , .. -
'" t··

"..",' ,., .,

• ". ..... ,,.
u",. U,, ' j

• ..-' .'1'
• • " :.':.;t·.'oIlt.l·'

"""• ,..., ''''''', ....

~
'... ,.

I

'"
L.. .. • ~ . I ' •..' .., D81NV010 ,

•
Fil.2: Diaitallmal e-Storc (or the Specttu m AD_IYler.

Part 3: Allalolue c1rculta, reworked (or PCB D81 NV 0 10
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Fig.]; Compo nc:nl Layout for the IWI, e-Slore pen D81NV 010
o - tbrouahcorllaci

After this proceu the other patU can be
iraened, in more or Ie» 1,11)' order to louiN"
u recy precaut ions an: LIken around the
stllllc·sensilive components. In mil eceaec
lion the l ulhur wuuld lib to give another
wllminl .bout the dangers of 'sockctitiJ ', the
excesnve use of Ie SOCkeli . For . SlIrt, mall)'
of IhecornjXlmmts Deed to beIOIJeredon both
sidn of the board, which the design of most
SOC~lS does not allow.Allo chelp IOCW are
I SOUl'tC of poor contact and much 'IPva
lion. The /lulhor therefore recommends the
vse of sockell ooly for th. EPROM (11 4) Illd
petfllap. also lIle proeaWl' (112) and RAM
(115), WIth the other ICf btlrla IOldert d in
direci.

For the (~~ci lOn • Ie...d $~c in& of 2.5mm
lllld 5mm is enviSl,ltd, and the reslstOf$
, hO\i ld if possible be size 0204. The Wier
0207 pauem can be Uitd if they lit soldered

2"

IJi vertically. The holes for Lbe trimmer poll
beve bfIetI dfo$iped 10 ,now I)'fa wilh holes
m-line in I row as well as those With the
uianaullflJml&emeDt.

A comple1cd boud, wlthoul the ICrutl in, call

yt! fitted, can be leeo in PI&.4. The lOCUli
ihown here for the procMlOr 112 Ind the
RAM IIScanbeomitted.

After cOlllponl:'nl fillilllllId viw II cbedin,
for poor jOints ud solder splashes, lhe PCB
can be colTUflw loned as delcribtd In the
previous ~n of this Intde. When makinl
D1eUURmtlllI btu ID mind lhe ,l lered
IfT'IDgel1lenl of Lbe Iittl and muhlple up

""I'.

FOllowln1 l'unClloall chceldnl, the unitcan be
wIlkiN InIO I tinpll te cue fOf EUJOCArdI,
whicb will have room for fiUina the printer
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PIC.4: Sample CODslruCllDft otlbe Dlcllallmlce-Store DBINV 010

conneclor If desired, The &I;~iD. achieved
is IKhnicall)' ideal, which is u~fu1 consider
inl thll l1Ie lmaiHlllI"I will be l:r'K)W1led
l ilinslthe backorthe Wl il, withthe eeeeeeer
prolNdini·

Buildina the Imsge·JIOfe inlO the aDal)'ser Is
now somewhal simpler siDce all the conlrol
llnOl Ire tun throueb the 100wI)' conlact strip
aDd \ho 26-wI)' eceneeecr now carries onl)'
the printerconnectiOfl. If theprinterCOMe(·
lor CInIlOi be buill wide l1Ia lC.....lni can,
the bell WI)' or malo:..ihg l1Ie prinlt.f CCWlt.Cflon

is via a 2'·piD Sub-D connector deaianed for
nal ribbon cabll anda malcblDg piecl or nil
cable,

When mlklnS the cotIlICcllon 10 the 26-wI )'
CODlaet Itrip, tlke care 11111 the uppennOiI
COO IaCI (piD 14on !he di.JI'Il'l) f'eDliinS free,
so Ih.1em!.l ct 1 of the Sub-D connector it;

wiredto pin I or the lmaill ·1I0rt.

u ttl )',.n obIt rYll ionon the di.grams printed

In Pan I :

In FiS.' In t rror slipped inlO l1Ie .ddress
decodinl. The "Sian Convtralon" Ilen. 1for
the AD7170 ii , u dnwn, !.Il ea from pin I of
11 J (7411C02), but the comspondin, slanal
for l1IeAD"69 comN from pin 130fl1l .
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.Iiirp:n L.u1pr, D/fA r

UHF-Antenna with vertical Polarisation

but no ' vertical' dimension.

The , uthor revive. . 0 . lready knOWD

anlelUll form from obscurity, . l.nco It
offeR . dvanUogcs for mobile opefi lloQ in
the UHF relioD.

I.
PRB·HlSTORY

14kmI WIY; lopolo&ically it lay much nearer.
So this 20km seemed to be • practical
bendunark.

If nochinl else, the IUlOmoblle lIWIu('l;turer
.....AI I better mew·Whet than I wu, since the
roof T\ISl&d fu te1lhan Iheresl of the buJ. So I
did what everyoae else doeli and bought •
plastic roof lo slop Ihe Iuran lion.

I used 10 baveI camping bus, thehome-m. de
eaeastcu reef of .....hich was made of plIIDled
sheet metal- an idealecumerpcise. Now I am
QRV on 70cm and would like to 11:0 out
mobile as well. No problem, for me I 5/8
wavelength eroundplane was the only choice.
Whh I few breaks and bends this antennl
achieved about 20lm with S Wi lli power in.
partly wooded countryside.

The partner stadon radiated lhis power wilh •
6-element ylgl (vertical polarisa tion). The
theoretical. optic.] polariSition was about

Now, however, the counterpoise lay iOme
60cm lower. And I would OIIly ple~c thll
thick, IOlid plu tic skin under Creat pressure.
Also II weet acl'tllS the pin wilh me 10 dive
.. through Ihe bulb" with the ClIflplnS ws
withtheroof clulleredwith wobbly, breakable
and bendlblebltl and pICCN.

l1'IC new anleMl , if I I all pos..'ibJe, shouldbe
under Ihe roof bul not take up any headroom
and. becaU&C of the partner statlona, be
venicallypolarised. The usable81iD shouldbe
achieved oaly by vertical focusiDa with an
equalisedhorizontal diagram.
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OJIAT
•/

/ S Sl o t

/,
CI~I-_1

Pig .II: Two-dimMsionll con~l ructlon of a vcrtic.l l radialor on infiftitcly larlO
coWltcrpolio

1 Illempted 10 UN horizontl,lly polariMd, fl.l
1UI1=1$ such II Ihe MIItCie Crou (reference
I), hopinl thll reflections ,10111 the radio pith
would sort OUIthe poluinlkm.

e

No 11II;k., "pile the bestmltdling (s 1t!SS ,hl n
1-'). The polariulion would hive 10 melch as
well.

OJSAT

"

I I,
f il. l b: Crou IeClion A·n o( drlwing II . f ield dlltribution l bove 8 , wbleb

mUll be CODlldc1'1ld to be Iymclrlca l below.

23'
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2.
ntH CIRCULAR. FLAT SLOT
ANTENNA

DuriGg my resarches I thOll lhl of pllJlu
anlennas as well as slot radiators, IS they are
knO\Vll in mkrowl ve locMololY.1n reference
(2) I " fUck lucky, even if I had nothina thai
resembled ' cOWl terpoise atrelchin, to In·
flc ilY. Flpre 1 d10ws the principle (for
venkal po larilalton in thil llIU$lfllion) . A
horizOliIAI. (for the lime beina.> inflclte IDd
totally eceducuve surface (0) n! presenll the
"cold" counterpoise. Cou nlerpo i$e 10 what'!
Well , to the whalyoumlClllit. thlt is the
cmtral elementor n diJIlor. which only repee
U'IlIlID IDltnnl once il is l urroWlded.

The actul l radialor Is in flct I circular alot (5).
The cireulu . urtlce (Z), of wbich !be Inner
dimension of the . Iot tepre.se.ll lS the ouler
boundary, bu set mea.slltemeall 11151 like the
' lot iu elf. The entrgy thai is uvaferred into
spa.ce from the 110t cmu aeclion is released
there aDd mU$1 fall 10ieUler ln the correct
phase with the dil aonall y opp". ilO(lelOU tlie

diameter) radiatlonaoa sectloa. If the alelll
",tivl tell in 1110 same phase IlI'OWld ;1.1
clrc umferellee , the diam eler of the disc deter·
mines the sum of !be ph... IlId thua the
radiation dil.r&m which is DOW produced
. ymmetrlcally lbove and below the counter·
poise lWface. Tbe wkhh of me ,101 IflI the
im~e of the . Iot, 10 1001 as il i.
lignifi clJllly slnl ller thlll I quan er wave
len,th.

I h.d to rmIko IUnI th. t 100 Imlll I width (.t
the euci IT\IlCh) would ,I.e lnnllCClce the
nJillioo di1lrlm. Precise blowledge was
es"ential for optimisation here. Polarilltion
already mlkee llJelf felt ln the towse of the
E·liDes. IIwu ev.. c1euer to DOtIce whea the
H·field was CCPtNCIed. Cuntot nowed
ndilUy from the eeece IOwarda the . Iot and
from the other side of the slot blc" via Ibe
tOUIllerpoise (ace Fil .lb). The 111m of III the
curreat~ths 011 the inner (and outer) circum·
fereoces of the llot prodllCe 10 H·"etd whkb
NO. parallel 10 the cenlnll piau: (Z) .nd
ecoceeme to ill «DUO. ell.acuy, Ibea, the
same ""ull U 1 venkll radlalor would
achieve.

,

DJ5AT

I

... --.. .. ...-.., , , "," \ ": , .. ..., " I .._ , 1
. , \ I

t ' \ I , , • I
I I I ' • , I
I I I 11 , t
, ~ I • I I •

...;------4,
A _

,,, ,

•·••d' 01Ilt

Fig.2 : PrtDciplc of usylOelriCiI ndillloD of the .Iot S ud the cousequence of lbe
ICreenlnl effect of the cOWltt rpo ll e 0 troWId Z.
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WSAl l .dlUIOII l i d"
U" l r .u r f .~. o f r ool

l l , .od.d ,o11~ t , r • ••
20 " t ll1t k

/ c.
Co

e

~O Obi f • •• , olot

Fia.) : Crou"e(;lloD A·B of the prot t lt a' relUutloa with co mpeDlllory I lld
Iflll iformition elerntlDI e l , C2 with Z • .500bms

2.1 Plnl trill conl tNttioD

My lint uit.1comtructioa, I nbbit Cl a e winl
surfl ce in the vehiclewiththe dimensions 2m
~ I.'m (theu dhneNIOlll did Dot affect the
frequmcy, theywerechO!letlu IltJe u could
be fitted in), wu provided with lilot liP 01
km. Narrower lip'. e.,. 2trn. were much
wcrse ; Wier OPes were 001 tried. The
formation workedu1n!mcly well. ceruiDly ID
comparilon with the ' /8 wavelength JI'OUIId.
plul origmilly to haod.

Th ll ....ire nettlJla t ODStructlon ub~IQlU ly

coold not remain l005e in the car . I woo'.

l

describe an my different trills lind tribulltions
bere iD detail; nothin, ....orked It fi~t attempt.
U some an.ltlClllead you to believe. l ust th ll
much: tile IUllenna (It this~Ie fundimmtally
the Iwface of the toWlterpolse) wu 10 be
fU lened 10 the plulk lkin of the roof on the
inlide. Thenbbit Clse wirewI' ea.'y to aolder
but tunledOUllc be 100 inflexible 10 DUlch all
the COIltourl t1nnly. P1y-scftletl wirewu very
tonfonJWlt, cuy to Jlue u well, but wtlUkt
Dot talte solder. My wish wu aelf ' l dhClltve
copper foil but I could not find any. An
Iltemllive would be adequlte I Y~Mduttivt:

peint- moreoftbis later.

I.----
,, .-

DJSA!

,

PiJ .• :Rl dili ion dil tribullon with Infinite ly I nf finit ely (reeked lin e) counlerpolsCi
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Finally, I did find thin copper foil in. hobby
sbop. G1ulnll: it on would hive to come later.
BUI up to DOW this tale hIS not been
chronological. The qu~tions of feeding and
matchingwereyelta be solved.

A fini te counterpoise manifesu itself in that
the field meets itself aaain (pecked line in
Pig.4). Here the original roof of tha vehicle
wouldberenoclinl.

2.2 Feeding
3.
IMP LEMENTATION

Wbat is demanded is not any old excitation of
the central, circular pIlle but lbe phase
equality of ee complete environment of the
plate, IS welt u, of course, its opposite
number, lIle counterpoiso. The wlution Is
already anticipated in reference (2), 10 broe
den the innetconductorof the couial feedlinc
conically until the diameter of the circle is
reached (Plg.2). Clearly thl5 cannol be
achieved without some height.

The vllhkle foof m Ull be insulated agaitat
heat and cold. EJ.puui6d poly,lyrena is ideal
fOf thisand I \.ISe a thlcmessof2cm. Since thi!
material consists mainl)' of air, It shoold be
,DOd for 70em 100 , &lid soI usedil also fOfthe
electrical isolation of theslotandcentral plate.
In this WIly the lotal height of the vertical
radlalorwas determined: around 2Ocm.

My solution Is show In FigJ . the lnllcr
conductor is soldered 10 the cemre of the
roundplate. Whal .bout the outer cooductor?
Because of lIle phase conditions,this toO musl
be red from the centre to llle COUDlelpOiae,
though isolated nl fUfllly from Ihe ceetral
electrode. Withthi5 the symmeuy cr theupper
acd lower side is 10Sf; radiation "doWll
warda" is suppressed by the screenin, ~ffocI

of the counterpoise below the sloe and lhe
c('nU1l1 electrode. The th('on:tical vertical
radiation diagram (withinlinite counterpoise)
is seenin FilA.

The Input Impedance of the antenna Is very
low in its real componrnt and notictllbly
inductive in its ima,inary component. Trans
formalloo Isachieved with low loss by simple
caplcitor matching. CompcnMtion 011 the
inner coeductor llSCIa aeric& capacitor (e l) to
the ~O-ohm cou cable. Punher compenlluon
is flUIdc with a parallel capacitor (C2) from the
jueeuce of the aeritl caPlcitor and the centre
of the cable to ground (FigJ) . In thll way we
have matching without problems in !lIe
context ofs e t .~ acrossthe whole 70em band,
Both captcltof$are blgb-quallty tubular trim
men.

OJ5AT

t-- ,
I

L- t J
,

fl •• ti c or GI• •• l ib r a
r"o f

1 S ~ .J

llj·"~' · ·" · · ;~. ' · ' ttj~' J,

fuld.

Fig.' : ConstnlcUon without cleclricat coo.nection of 0 , O'
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AutorodlO 70cmTRX

I OJ 5AT
Pi, .6: Cron ·sect lon Icron the sbon I lls o f the camping bu a with circular slo t

an tenDa for the 70CM amateur band and car radio anlenn a (G) fo r !.he ]
me lre band

]. 1 Rea ulta

The practica l results corresponded with the
5/8 wave antennl It the least. Subjectively I
bave the Impression thlt radio contact is
beuer, that Is more ieCure. On the other hand,
the performance of the 5/8 wive antenna is
ofieo influenced by the weather, and that is DO
[oDger so noticeable.

3.2 Funher dev(liopmeot

Now, in consequence of the Inductlve com 
ponent of the input resistan ce , it Is Also
conceivable thaI the chosen distance (hela:hl)
of zcm mlJllt be reduced. The space between
the ceo\1l1 electecde and around leAds the
conduction- influenced wave and underlies the
law of condu ction . J am thinking there of a
version IS ill Fig.5, which uses AS elec trical
in~u latlon only the already aVlilable plastic
wall of the Cl ravan , ylchl, aero plane or
whatever; the shApe of the anlenna could be
palnled on this surnce in ccndccnve Pllint.

The ceeue conductor cOlUleo,;liotl m~1 be led
throug h the plastic. The neceSSAI)' short
circui t to the ccunterpcae Is produ ced by an
open qllarter-wave overlap. The Anll'1lnA
weigh t can be neglected, also the addi tional
leometrie extensions.

Con~uenlially J have ,one one stage further
with my 70Cm anleMa. The Initial problem
with the amateur antelUla, namely !hili it wu
on the outside and could be dama,ed, applied
equally to the car radio antOMa. So I have
U5Cl'd the counlerpoiUl surface II a Clf rlldio
anll'1lna . Clea rly this means that the amaleu r
coaxcable must be uapped for VHF, since the
amaleur stalion is grounded 10 the vehicle
chauis.

Simple\1 solution was to pill A VHF h'lI p
cirt:uit (K) in the transmit cable, liS Plg.6
shows. This conslslI of • piece of Ic reenlns
braid th., II, hlllif wlII velength lilt VIIF lnd is
open at each end, thus blockina VHF. The
b10ckinl resistance In this wly is J20 0hms .
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It cou ld be biJheT but is not nol1ceabte iD
prachc;l lenns becluse the Wle InteM.I

sUffice II very effective, Ihbouah I did
Dothina specill 10 IIlIlch it. A qu.lneT·w....e
lnp IlBe tonnected to Ihe O\I.ler of !be clble
(l.e. lbon·d m dled) could poaibly tum 0Ul1O
be of hiahet impedance bql spec:e ptOblell'l5 ill
the yehicle mdllale 1,1i.nst ibismodll'k.tlon.

In Iheeumple selecled: S"-km

wtheeumple sekc1ed anlenlll heigh t .. urn

Effective I.lIleMllenath lw:
1.... .. Of J · dt!(4 :J,)

_ foc 1ZI\I1I diameters of IheC«IUI plate. witll
in ~loIMCC I yertjc,1 diellUl frw of
aide·1obes.

••
ADVI CE fOR DIMENSIONS

Fot" 1be c.ump&e with Iw .. 5Oobms:
CI -1.7pF,C2"S.4pf.

Diameter of the centre pille (Z) :
dz..2 ·Afpl

S.
LlTRRATURB

In the eunlple selected.
dz" 4Scm

Slot width(5) :
500.1 • di2 - 0.1 • ),/pi

yet «A

(I) Rodl. nunel: AnlenDenbllch

(2) Bihliop plllschlII loslitul Mannh olm.
Wlen , Zuerich HocbKhlllwebenbuedll~r·

Veri. , : Anlennen, third part by Adolf Hetl
mana,1970(pp I3H)9).

CAD Softwere aDdl emlcooductor deta from VHP COMMUNICATIONS

Pnc:c (£)

Puffwhh bandbouk,lCarre.:h
Puffsupplemcnl.
1IIotoroII/SM6MOM·W64
S hramelel'l/Siemens
S ParametenjPhilipi

HI' AppCADIHP

h360l

2J36Ok
1112Mb
2 x 15"
)d60k

11 .00

10.00
8.50

13.50
]5.50

Please Il..kl £2.50toeach Older for postale and packin,. ,utf.ce mail.
f or air lTUlil please add £6.00.

VHP COMMUNICATIONS. 5 WARBORCHARD.BARBY,Nr.RUOBY.
CV23 8UP, U.X. Tel : 0788 890)65 . PAX : 0788890)65
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Universal 2:1 Economy Transformer

for DC

Part-I

The (ollowioa deacriptioo il of. voltase
dellol deviC<l wbicb «n be operaled io
both direcllOll I for low-Ioq doubllDI or
balvill& of DC vollagel . The o. me
"ecceomy lta1I. formor" i. quite .ccunlte
. Ioee l.oput ed OUlput Ibu. cee pole 1.0
commoo and the voltaae CIA be I ltered by
cucadiDl: or taPpm,. Smce over 95 per
eea t efficiency CID be Icbieved tbe ti tle
ecollozny is jUltified n e venion descri
bed bere la dosiped for I voltale raole of
, to IS volll /lS to 30 volta (primaryl
seeoodU)') .

I.
BA SI C CONS IDERATIONS

FOI mangin, DC voltages one gmenllly u~
SO<llled upwardr; or do\lllTlwards IWitehin,
reiUlllors (I ). Since these use an inducllnc.
(or volt'IC chanlinl, there are inevitable

I~ in copper windinp II1ld in the fernie
mlttrill. An advanll le, nonetbelf$l, of this
system II thll in principle an)' voltlse
rel"lion~ip desired " n be achieved and !he
output volllS' can be sllblllied wi!hout
funller losses. That ..ld, the direction of DC
CUm'flt Clnnol be revened r akins In exam
ple, a ccevener up (rom 'V 10 12V cannoc be
Ultdhac kwlnk Iolum 12V into 'V,

If one wiahN 10 avoid iJlductanC<ll to achieve
paler efficimcy, the 001)' f)O"ibilily It
pre~mt is to e~pl(lit the chArlin, (If capaclIon

and switch round the voltas.., Thll mMn~ ,

however, nlther like line traru(omlen in Rf
technoloJ)' , onl)' whcle -flgure trul s(onnalion
rallos can be realised, •. g. I :N and N:1. By
cucadin. a N:l converter ""ilh a I:M conver
ter. lU\y m tirel)' rational trlnSformatlon reI. ·
tloalh ip N:M canbeachieved.

Since Iwitches CIn , cnettlll)' carry current in
both dIrections, operation in the reverse
direc tioe (analogous to an AC Inrnfomltr)

'"
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51 54 DUNOO
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,I-
(1 5l 57 Cl

.
Oszil - ~S4 56 52

lotor
'-d .1- U

~51 51 Cl 55

Pil ·l :
PriDtiplc of DC volt&le
doubliDg/balvlo,

lU

Q

nlu ~1 be possible. ThatmeansI I:N coaverter
mUSl also work as an N:I COIIVCItet. OfCOUrM
theroII. condition thai the conw l elK1roniCl
(01 the sw itches in both direction) must be
provided with the correspondin, volugN.
The IdVIllUIC of Ibisbidirectional worllia Is
lost or cccrse if fhed..etm.ic.on IwilclliDl
elemenlS (C,I . diodes) are employed. 1D the
low voltage range, howevtr, thho i5 not I
problem bec.usc of the poorefficiency.

2.
PRINCIPLBS Of SWITCJflNG

Fig.! shows the principles of operalloo (or I
DC conven er . TIle two output pulses or the
O\CilIator, oUstl by half. period. conuol ill
tum the switch crouP' SIlO S4 u well u S'
to 58.By thil means Clp&CitOB CI andC2are
COfUIecied in push-pull fashioD to the DOlIN.
and b or respectlvely b and c. II il lmpotWll
thai the swltehoOQ periods of the twc Iwit.ch
groups do DOC overl.p, otherwise lbc vo1talel
Uand::U wouldbe 5hon·drcullod. This mUJil
In every cue be auanll1eed by • IO-Ulled
antl"i:oincidence circuit.

th arec 10 C4 wbeu swltchea 52 and 54 are
dOled, livinl volt&le 2U OQ the oUllk'l. In the
Dell hl lfperiod C2 it clweed, whUe CI J ives
up its <:bafJe 10 C4. C3 f\lnttioos lhere u a
bufferdurinl lhe t blfJingpro<:aJ

Operalilll the toDvertu U I balvef (open
UTOWS), theNlldooshiplare similar. 5in<:e 51
10 54 or rnpecclvel)' 55 10 58 IN a1wlYI
dosed II the same lilJMl, C land C2 aNalwa)'.
in seriel wllb the InPUI vol1.llC 2U. Al each
individual capadlOf Ibc volllJc U dropI in
this WI), .

To beJiD Ibis ~aet volu,c ba1vinl 1ppear1

W1<:CnaiD, uece the c:.pa<:ilora le lbe seriNO
drcuil ll'lUlI hi ve I pul.ltJ.... exactlyequal loss
resisWK:e in panllel. In thil <:onnectiOD OM
should !hick U aD example of lbe uriea
<:oono<:led tlpidtora In hlp-volla, e power
IUppJie:a, which l1.Ive cllemal munt nlIbton
forexact aharinl oflbe voltl.e. In the present
cue. bowev", CI and C2 IN toGllantly
being u ehan,ed eee fot the olber In their
series t itcuit, l.e. Ct is one time " over" C2
and em. time Clla "ever' CI. CoI1l&quently
lbe VOltalei 011 lbe buffer capad lon C3 and
C4 mUll. be bl1an<:ed OUI euctly.

If wenow run the convenerII' doubler (solid
.rrows) CI is eharsed when Iwitches 511lld
SJ Ifl: t loKd with U\put vol1.lse U, while the
(Ilrel dy dl lrted) t l pacilor C2 web over ill

242

lD to mparilOCI with doubleroperalion, ill this
hllvina drtuil the thUle and dit<:bu ae
plOCW is. Oklell)' Nvened : the alwlyl
"upper ': capacitor C4 tala • cbarl e, while
the Ilwlyl " lower" cl pacitor C3 lives its
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Fil ·2:
limtleocy of lhe VolUltl
c:o.verter ;.. double r
opef1ltloft ; effic:leocy 11dependeDI
OD output carteDl I A•

VariOUlmput vo lllltlS U are
LIlldic:aled . Solid hDe Iho.,

use of BUZIO (}lD5IJN - 70
mllllobms); pecked IlDe
mows IlM of BUZII (R tlSJN
- 40 millioblRl).
l .d)U-5V
b.e) U - IOV

iC .O U - U Y

ch ~ rge 10 oulpul lerm;nlls lind b. The flcl
with both modN of epereuce Is !.hllbotlUIe
of the push-pull operalion, one of the two
Cl pacitors CI andC2isI lwIYS chlfted while
the other hu Just been dlscharaed. 11111
mluea. the rnidual nuetullioo on the outpul
sipliftt&nlly.

As Fig.l further sbow\. the supply for the
oscillalOl ud the cceeet elettronitl are
dnwn not only l'rom !be rail with voltage U
but Ibo the rail with voltl~ 2U. wlakb is
symbolISed by the IWO diodes provided U aD

OR ' l Ie. In tl:1I ""Iy the COfIventt Jt&rtI up
withOUI pt'bkm .iJ:I eilba' operadonal anode.

The COfIVf'ner .iJ:I doubler mode CUI 1110 be
cons icle~d AS I push-pull qulldruplcr using
Qreinacher"s scheme (rd erence 2). A.dmit·
tedly in (2) only the \l5UIllimplu venloll Is
descnbed .'Ii I, .'li2, 55 and S6 function so to
spel k U I recuner. whkb prodUCel between
point£ d and e I ", ctlDgular AC wlvefonn
with voltlge U. C I, C2 Ind C4 logether with
53, 54, S7 and S8 represenl I so-cilled
OreinllChtr push-pull cl $CIde, which Idds the
T«ultinl DC voili ge II C4 to the inpul vollile
U. Consequently the four lu t-nwed switchel
can be rtpl.c~ by 1 bridge rtt.1 ifle( with the

ACconneclioru made10 poinll rand I . Ifonly
doubler operation I, anliclpated and efficiency
upet."\I pl.y I 5ocondary role, this II very
vilble. Nlturally, U in the clusic Gf'tinlcher
cltc:ull. further cueldlna CIJl be used 10
achievetrip1inlor quadruplinl. etc .

J .
EFFICIENCY ANALY SIS

To c:ak uJate the etnclenc:y \l<e can fml let

..ide the klPea in the CIi(*ilOl' .nd _witches
DOC ID cltc:un IS w,n u the fundamental lou
compooent of the CObtrol el«tronics., conrlJl
Inl our calculltions 10 the rnt»1 Ilpliflclnl
IOIIeI in the switchtll. In the emc:iency curvCll
sboWlt laIn in Fil.2 the quicKent curren!
Im.w;s (meuured usinl tesI lelr) Ire. howe 
ver,considered.

For the rollowinl cakulllion .....e Ire usumina
doubler opef1ldon. Since the lime ' ..... Itchln,l
lou~ O«Uf in halving operation I :w.pllfllte
analy,l, il no( necessary , As FII ,I $hows.CI
or respectivelyC2 "cOOlllntly beina chl rl~

or diKhlraed vi. the 5wilCh~ re.siuance
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variations of C a minimum limitina: value for
AUarllel;

RttrN of the two switches. For themlif1itudc
R worked out DOW the value R • 2 Rll!Ol
should be inserted. If current I" DOW Oows at
the output during. hllfperiod of dW'ltion Tf2 ,
the IOllll(hAtaodwing this period is hmllU ..

c -•• '"
from lhe capac itor .I~.dy unde,going charg
ing (e.g. C1). ln the build -up situation C I hu
IIthe stan of the charglnSI volt.le III....Ys4U
lower than the input voltage U. This voltage
drop is entirely &nIIOIOll5 10 the voltage
diminution during 100dinS of • collventlonal
AC transfOl'Ulcr. The integl1ll;on of the capaci.
lor IOlding CUITetl I

C should therefore alway. be dill'lelUioned to
large that AU only IUrns out immaterially
higher than this limiting value. In the preeem
cue tsee dimensioning details in Fig.2) tJ. U
lies only 2.7 per ccnl (with BUZlO) or
respectively 4.7 per cent (with BUZII) above
the theoretical minimum. Since the vohagc
difftl"tl\cc lroU appears both during charging
and dischargina:, It follows for the output
power PA:

0 .. 1,TI2 '"

,,, P, • (2U - 2 6U) I. .. 2 \U - b UP. ,.,

during switcb-on dunlion TE mUSI
produce the chargcsel oul inequation I:

T.

f,
T.

" U I -,1(1)01 - ' - ' ..p (- I Ilt
< R AC

o

For calculating 11, we need to know the lost
powerPv.This it workedout by theeneflYset
free In the Iwitch duringthe IwilchoOO period
T I! divided by the balf period Tfl . Note here
thai fow of the eiehl swilGhea are . Iways
canylng current during TE, slnce according10

chapler 2 one capacitor is always jual beina:
cbarged andanother bASjUSl boon discbarged:

T '- cue (1 - e .p( - ~)) - I. TI2 (3)
"C

h om this we gel4U lIS' funclionof T, T& R.
Cand l,,:

p• •

T.

e "J- I'. tlj dl
T~

o

u · ("

T.

4 AU' I "• -- • • p {- - )dl
AT AC

o

Clearly ure VOltage shortfall is independent of
the input "allllgc U which rx chuks • higher
101<11 efficiencyrt for higher U. Funher,AU
becomes minimal If the madmum possible
value is selected for Tlit close to TI2. With

,...

2 -2T.
llV!C( l - • •et -r-r- »

T "C
'7,



VHF COMMUNICATIONS 4/91

With the help of the lut two equatiON the
efficiency 't is liven directly

The ~tatic internal misllnce is rtllted directly
to equation 4, whJletile relationship 24UtlA II
formed. It amounts to 0.31 MrnI (with
BUlla) or respectively 0.18 ohmJ (wIth
BUZII) for the doubler operation discuJled

u a function of U, I..... T. T.. R and C. It b
indicated in Fil .2 for an output cunent I" up
10 3 ampl with U IS a parameter of the two

transistor types BUZIOand BUZII . It is clear
lhlt with the 97 per cent Iwltch-on pericd an
ucelleot efficiency canbeohtainedevenwith
lhe low·costlwitch BUZ10.In cotltnsllO the
above cak:ulatlot'l. lllowlllce hu been made
fot the fundllmental powerabsorption il'lfluen
eed by the quiescent current (see table In
chapter 6). Thll Is why the curvea io Figl
bend sharply IS I" ~JlPmlche;., zero. whert u
they would otherwise run to, ether with "L •
100percent.

P,
'l · p.... p.

here. usuminS an ldul voillge source U It
the input. Since the DC voltage convener is
nDC I volta,e stabilisllion Iystem but more of
a kind of economy transformer. the intemll

[81 resistance cannot be 10 extremely lew.
Funher, the mtel1l,1resisllnce of lhe scerce II
Innlfonned from the primlry side to !he
aecondary, u is famjliar from AC volta,e
transformers. Dt: tcrmirted by the bufTt'r etec
IlOlylica betweeft pointa• •b and Cof Fl• .I (cp .

elso Pig.)), the d)'Damic interne' resistance in
lhe voice frequenc)' ""nle significantly lowcr
ell thesame.

••
CIRCUIT DBTAILS

The detailed circu it of the DC ecevener is
,iven in Fi, .) . Por tile coneol electrotlk:a
CMOS Ia: were d1oaen. since they dis·
tinglliab themselves throup low current coe
swnption. The power supply for th_ II
drawn vii 0 I and TR9 . h....ys from the alde
withvolUlge 2U (thlt is 10- JQV). Ouly in the

•

.'

".

: j ' ,

( --<' -'---c-l'i-f-:,--'--'--''"-t-

" ".' II

OUHDO

. " I I
... oc n '

Fill.) : The clrclli! of the econoDIY Trln .former for n c
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cue of voltage doublwg b the supply vallAt e
dnW'll fln l from !he sido with volta,e U vii
the diode 02. Immed iately O$Clllatloa hu
.aned D2 blocb , however, while TR9
conducts. A lCtICI l1iodc bolds lb' vollaCI
COIlJl&D1 to I10WId BV n!prd]eq of wbdher
lilt ece vener is being driven II Ihe upper or
lower end of lu voltai C rulSo. Taklna the
,upply for lhe control eleclJOnlc. f'rom !he2U
~j de co,ures that even with the lowesl inpul
voltage U • SV, the above mentloocd volta"
of around 8V II achieved,whh the relult that
the power MOSFET, are driVIM with III

adequ.uely bieh , ate-to-IOW'Cc voltai C. With
too low • conllOl voill ge, the Iwitch-on
fC5i1wlI:e Rilbon] of thC5C MOSFET. Ilnd
thU$ the swilcbinl losses would increase
SiJl' iftcaDlly.

The OIeill, tor consilllS of • CMOS 4047
erreurt connected as an utable multlvlbtllor.
lu output . ip al OD pin 10is shifted by means
of III R·C element and I Schmitt-Trlnu
Invent' by .bout2 microseconds yb;-, ·villbe
anti·phase output signal on pin IL The
remaUlin. three Schmill·Triggerelementl are
connected u NAND and OR ,atel, 10 thai
they produce tWO anll-pblloC fOCWIUW

pul," Oyulappina each other by about 2
nucrosccood$. After passinl throup the
invertin, driver in Ihe MAX626 rnodule we
~i1ieye from thb ovulapping an interval in

the keyin" SO that the two Il'O\Ipi of
MOSFETIwilCblll arenever both IwltchedOQ

I t the ...me time (auti-coincideDce circuit).
Since no counters but only aates ere COM Ile

ted (ollowina the oscillator, no IlDdellned
iwit~bing u tet can OCC\U even in low lupply
voltl8e condnlooJ. This Isparticularly impcr
tOlllt foroperalloo wil1laolarcells.

The driver module MAX626 CODDCCted ahead
of the power MOSF'ETJ is In a poIIIIOl:l 10

tnD$fer a capliCiry0(, for example, InF injust
20 nancsecceds . 1A the present cue each
driver «m imi, four power MOSFBTs. COntll-

"6

pondin. to a capacitive load of about 6nP.
Rapid Iwllchin, of theae MOSFETI IsabIo
lutely etaential , howeyer, If l mall dynamic
. wilchinllossea are10 be maintained.

OuIy twOIwilchinl lr&DlillOf1 (TRJ and TR4)
can be tOQuolied dilectly; forTR7and no. a
100nP capacitorNmcea for chanlln. paten
l1al. Por the remalninl four • Iman ferrile
tran~fortner must be provldod on aCCOllnt of
the flottlnl source palMtl.!. A Nbltlrute
\lIlIIa opto-couplen would cenalDly be pol

lible butwouldtakemorequiescenl current.

Coanectod to every IwilCbina tnDlWot not
dll'ect.ly contrOlled Is a C&PlCltor-zener diode
cotnbinltion (Itol.P(ZI6) , which ahil\a the
lqUare wave cOCluol lip_I into the poslliye ,
thai means for example plus and mlnUl 5V
becomes 0 10 lOY. At the ume time the
MOSPE'TI are protected Iglinst any OYU
voltAge on their I"es. Thil poIenlial shift
means thl t for lecure Iwllchinl of the
MOSPBT. no d1fferinS number of twnl IRl
Deeded 0Ill the Ierrite IJ'Inlfonnen . lnate.ad the
thrco willdinp of the 1:1 :1 uuaformer caD be
pulon Intrim" fashion in me opeIJlioo.

Recommended for theei,hl.wilCbin, tranlls
tori TIll to TR8 are low-voltage lypcl (1'.1.
ITIall U(di) -SOY), Ilnce theie pruenl the
10w' II , witch-oll rul.llUlCl R(d.onl .
Nlrurtlly the price of . uch uanlillun I.
Invenely proponiOOl1 to R(daon] bul already
Ibe lype BUZIO with R(dIon) of 70 mil·
1I0bma will.chleve very goodemclmcy (He
~hlpter J). Anyone rcqulriDg belief can
. ubatitule theBUZI I (RllQt • 40 mUliOhma)
or the BUZl2 (RDD"I • 2' mJlliohma);
addiliool lly p&tIlleI drcuig of vveral power
MOSFET. arepouible .

10BE COtorfINUED
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EIJIM lkrtwidI, DlSZ%

Magnetically coupled Yagi antennas

- overlooked by Amateurs?

The COUp IiD' to u d from I yl li &Dlcanl
and Lbe cl ble I. Dormally Icbleved usln.
!.he el ccuiul field . with the eUlloml ry
dipol e (or folded dipol e) - bUI mil lJ DOl
the only method. The mlJ1lell c ne1d C&fI

.110 be used .

However, the lulbor II u dly Uft,wlle o(
&Dy amate ur publiulloa deacnblD, 'bil
kind of ylli &!lleDDl. lndcod it it • Ih.me
Dot to Q.5fl lbl' .Imple (arm (without I
folded dipo le) for do- it -younelf purposea.

The principle, used ' ucuufully by the
Hinchmann complUlY At VHF And UHFu.nder
thc uadc name MIJIletl , prodUCN • very
clean alreclion.1 dllgnm (FIg.1),III ucellent
beck-to-front ,.,io and nlrrow-bandedness.
The rmtricted bandwidth (Fi• .2) suppressel
Iny spurious emiulons efftctively.

The MaJlleti principle li ves blrh lalrI (or
relatively small dimmliionl . Por Inatlnee I
lain of 9dB is indiclled for I 4-element

Inlenna on European TV channel 6 - with •
boomlenp of only 0.9 ""'lvelenSlh.

1,
A TRIAL ANTENNA POR IHMII 7.

Since no conmuction plans were Iv. il.ble,
the luthor recalcullted lhe dimension, from
Ihe domtJIlic lelevi~ion aerial (8-element
version (or channel E6) 10 the IWO metre
amaleurband. During' ....eepinglh e ~n«ti(ll1

atlenuatiOll (FiIJ) it became clcar thaI
I'NOOlnce I. y around I~OMHit. The cause Ily
In Ihe facl th.t the element diamc1et hAd Also
been 1eI1e4. Ullnl the on.in.1 diameter of
Smm, correct resonance .11 .clllc ved .1
145MHI. FiJUrei5 and 6 show all dimt1lsk""
ohM. antenn•.

The lOlled lbape of the elemenls , Alypic.Al
ch.raclcrh llc of this anlenn. Icnn, was
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2.
OAlN RESULTS

achieved with a jl'lOOl, iDrlet al\er conStruc·
uee usinS .. tempt.le made of milled libre
(probably SRBPorTumol lYpe -translator).

The rK tmlular boom (20 1 30mm) is drilled
(0 receive the elementa, whicb CUI then be
Ibed in place with ltainl_ steel ••If.tapping

""'~.

The feed-loop II made of copper witt ,bout
4aun in diameter , For lymme!1)' .. hatf·
.....Ivclcnl th \)11\11\ i. made hom thin Tenon
co,," cable. This il loclled inside .. milledOul
block of fibre rnalerial II the input to die
feed·loop. More euct details arc prob&bly
1IM 1l<:0Ihry. ,me, they dependon tbe IVIII ·

able rnateriab and lOOlJ.

-- --- ,--,-...-...,--,-

FiB.I : Ty pical Direc;tiooal dllCtlru of
tho Super-M' gDeu.
(pcu ] 09A N )( 7)

Cd a C

G...."

Hlrsclunann lDdicatefor their 8-elcmeolM."
nell (1.6 wlvcleni\hl lona) .. glin of 1248;
for the IG-elell'lftll antenna (2.1 4 wlvelenathl
lonv it is DdS. With tho 8-elcmeDl antenna
recalculated by lb. author .. IliD of 1I.'dB
Wli achieved. As retereeee standard for Slin
DlCUW"emeuu .. ' -clemenl ytti Illleona wu
uaed. for whleh the WI.1 firm Indicilel. 1110
of ?dB. The horitontll ipertunl engle (or the
bome-brew aaleMI rumed OUI 10 be around
40 del fftlS.

PII·] :
AttCII\lllioa of renO/;lloal
1Il thll fiDI dcsip with
thick elemeatl
(marken every 10Mb.)
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Thf nut projed will be I 5-tlerneo!UlteMl.

which, taCkedIbouldachieveI l.iIl of IlVUDd
12dB.T~will ibo be tarritd OlIl.nth 7Or:m
lUIl~ftI' on ibis priDctpk, lISial VHF TV
l'UtsVW U JWOCOt)'j».

mentioned · beretAined without reditTIMlion·
inl. In,te.d of Iluminiumlube (thD eads musl
be cloled on) solid material W'O\l1d offer an
advantap. brallM with !be IIll linl upwatd
l!w~1it:l1 otrbeconws quilr cnrita!'

3.
CLOSING CO NSIDERATIONS

For .m.tlrun who Ire keen OCI elloperimea ·
tatiCXI I DIY Irttennl hu bNa delcribed
which prnenll vaJu.blr ~ia ud has
IoOmr novell)'. The author will be pleurd 10
hear of COMtnlC!Ors' uprriences. The ete
tnrIll diamrlu of Imm should - U already

The fted loop .. wilhout ,pecial rneuuru
IlDe&tthtd; lhat. _ aN it it only eanhed vta the
c:oWaI Clblc. F« IiJbm inl proIKlkln the
eeeee of the loop CXI the ft' t1«: 1Of can be
linked electrically to !he boom. Ii shown m
FiJ.5.

••
LITERATUR.B

Anlt>nnA cAl. lngue of the Hlnc hmtM com
pony.
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KM PUBLICATIONS
5 WARE ORO IARD, BARBY. Nt .RUGBY I WARKS , CV23 .UP

TelephoDe: RUlb)' (0718) 190365or '61281 . PAX: (0788) 890365

Apart from bein~ the publishers of this your favourite magazine KM
Publications is a so able to offer the followingproducts and services:

All VHF COMMUNICAn ONS'" UKW·BERICHTE KiL<, PCBs end
Components, die-cast& tin-plateboxes. In ract.anything to be foundin the

UKW·BERICHTE catalogue.

We are also agents for the full range of SSB BLI:!CTRONIC products;
Low-noise pre-amps,Power aInrclifien, Receive coevcrters, Measuring

equ pment, etc.
NEWA GENCY: KM Publications has~st taken on an IJCllCY for thesupply

of NUMBER ONE SYSTEMS ' CA PCBdesign, Digital '" Analogue
circuit analysis and RF Circuit designsoftwarepackages. (See advert on

outsiderearcover).
PhoociFaxusforprices anddetails.

muTek limited R.F. T.chnology

...._..._.-._-_..,
~::S: E3

NEW 2JCM LOW NOISH AMPLIfiER
Another new low noi~ Il11pll fitT jnlnl 1M l'II'lle of hllh Q11I Uly low nobt . mpllflen from muT,k.
Thlt new Imp ltt\er I, ror th, 23CM band IlId II ",mdently br~d 10 cover the whole bind with
ONE modeL The Implltler II hOUled In I dle-(Ql Ilumlnlum bot H'<I led 10 fP65. The .mpllfler' •
..,wf'katioN 11'fl:

Rl Mode : Tll Mode:

PreqUtllll:Y 1.24 \0 DOHI Insertion lou O-'dB
O,io 1548 Tll power 20W
Ncise FiJUfO 0.'48 COCIU'OI Hl rd Switciled
lnpul Inlel'ttpt 0dB1Il Power lupply I2V • nOmA
Thht nlll~ I re IChieved thtollch the lIM of PUli tubltf'ltl IlId mlaoltl'Ip mlKhln1 ttdlnlqlln.
Th, o.Alf'ET II I llt.&ltoOr-lhe-.t1 dev\« ,Ivlnl low nobe nlUl'fl and very IInnr felponte .

T heCOlI or Ihe ImpUntr II £110 • L5JO p&.p.

Por tu.ll dt~i1s or tJlis and OIJHor prodllCU

p1eue ""';teto:

muTek limited - .~ " ,_._...-....
Of'pl VI ti I' 0 HOI 24 100nQ I:. .ll o n Notll1lQh,ll1l NG 104NO 0602129 :tj1
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" ' pract ical

srttains best selling
amateur radio

magazine
* pract ical scm e-crew projects *

* Regular Antenna oeslgns *
* Amateur TV & Packet Radio *

* News & Views *
* CB Hlgn & LOW*

* Reviews *
Pub IlSl'1 t' d 2nd Thunaav eaen montn.
Subscr ip ti o ns, [ 1i · Ule, £21 • t urcne.

[ 22 • liIest Of WOrld .

sampl.ISSues 'v.lI Il.1blt fOr 2 IRe, or
6 Uk1st Cliln Slimp,

PW Publi Sh ing Ltd.•
Circulation Dept.,
Enefee House,
The Quay. POOle,
Dorset BH1 5 1PP.
TeI I0202}678558.

.53
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TIMESTEP

HRPT SlIl tem
N<;>1... ·f. t . dlgllal HRPT tTlnlnuUlOnl f.om NOM, wfth I gTOWld ...~tlon of t.at I I km, allow
IlT1ol'J" 10 "'" .... w!vor<1 ln Incl-.:ll~ cllrlly. RI-.. lakn . mount alna, eille. I nd .-..n IIlIIll towns can W
tun on Q'OOd cliVI. F,Ih • •mfT'\ wIJl lpptlOlt. tM lncr.uld rnolullon of III .....flC. ' . mp' r&turll ,

Im.go prOC'Hlng, Incl,,:h"ll -.r1IbII and hll tO'iJr&m con h'ut lqlllllMtlon ('(lmbln.d IOItIh ful coIou.
",1011"'11. glw . 1N ~It pcwbll " luJll hom lOY IflWllllI. Colou. I'J'Ihan" mcnl .llowI HI IUl"IDCf
lompo.a lur. llf'Id land detl,lIto Iland ouIln h~h con t.n l , Nry numbf. 01colour pI~ln Cln ~ ......d
f". ft~\lf. .... TIw IODhlstkattd~ IoItwl ' . alIowI d IIvII bMdllO bi ..1IId ar,dd'l~
on nterly &II VGA Ind SVQACl r4a rlghl up 10 1024 plK.II, 768 ~"" and 256 colours

Zoom 10 g...I.. Ihin pb<.llIwlllllllllabll !rom both I rTIOUM-dnY&rI rou. ,1boK0 ' Ullng I lQlITlIlny
wom thai l ilowa rill hfN a,.n.m~ panning

5.won, of lht: Imlll' mav biMwd and COflVlrllC! 10 G1FimIlI" lOf"IV uchlflil ,

Ullludt.r,d Iongiluclf g.iddlng comblnid \\Illh I mOUN polnll...Idoul 01l. mp''' l'' ' ' WIll biavaliable
!.a1.1n 1991

1'1". "'\11"'" MttlH" II to'll and flU" Mef\\lll tl'flCkl"'ll ll w'll ,lmple ., Ihi PIlI I. lboul 15 minut..
long, A t.acklng 'Vlt"m II und.. dr-.Iopmcnl and ..pectIC! by Ch. ,nd 01 199 1, A. 4-1001dish and good

r." .ampllfl.. a" '''' ,l,>I'H1"mded n.. nll"llli li p R. e" ... " 1lI111:onla!ned In In ut.ma1 eINIfld
• • Iu,,, multl'Chinnel OI)l.a llOO and I fTlO'MlSI-cotI 5 motif lor prWH'lIgnai llfll'lgth mtltul , m,nl and

t.acklng TIw dati urd II a Tlm.llul' dalyn nlll<l.ur..J.. Ilu rJC, horn John DuBolllnd Ed Murashll ,

Curnplio lw"Y"l""" ft"lv'llabit. ull 01 writ. fo• • eolow brochwt

UAA "ma,...0... 5p.f<1N" ~.~,.........r ' 0 Ilouo. 10&4. C"", or<l __. 01742 Tel 601 263 2145

TIMUTIP' WlATHIII nnaMS
Wk"h. mb.ook N"""m..." . l C8 8 8Q" ["lI I. lld T.l; (0 4401 8 20040 F.., (0440) 820281
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M.t. OI.,j Goa ,
:J 1 0M d1lh . ntV'na !UK only) 0 Y8'i!1 enll nna
,:I p,.aamphflel :l 20 M mlC,QY.'llW c.ble
,., M~I~OOIIIK'.oES ' ",II"",'
o VGASAT IVcaplullI cud
CI('...plUff urd/f«.lw , cablot
0 0;.., fud leoll.. tin lyptl

Pol ar/NO M
" CrotHd dlpoM .n1ltnM
n Qu..tn flw ,Hltl IM . ntClnn.l 0. 11 1991) 0 Pra. mpllf lfT
n Zd ...m..1NOAA ,,'u lw ' n PRO"U lI , ~(M,w r

C1 Caplu re card!,~eclWr cablf

Coli 0' w",. /~ /">1~II' In/o ,morton.
l'SA EoJu..,....,0. ..., ,_ Sc:,.nftlk , Edl.c lllOllol 101.'.......
U--. ("""1 \01 1.0......... ,,_ CIIK• . IL 6OU1
T.I I 800-62 1 ·(76~

1M ""'"'- 0NI0, S-""", ~""",.",,,"I. 'O Boo IM (
C"""ood . ",......_ "OJ 1(2 T.I ~2U~14~

VHF COMMU NICAT IONS 4/ 9 1

VGASAT IV & MegaNOAA APT Systems
1024 II 768 II 256 Re.olutlon and 3D

Tilt Tnn-tl'll Slot. Wle Sytlem e~ re«lw Im. ge$ lrom MtlltOlfll , GOES. GMS, NOM. Meteo,. Okun
.nd Fe"" Yun U'InlI." IBM PC-compllllbiol eomput.'~' tilt dllpLIy of up 10 1024 plu lt. 168
hnll and 256 t1nw/1anlOld colour. o r g.... ,MOl, dlPlndlng on thllll'aplue card f1nld W. &CttVlIy
IlOpporl n.Atly . n knownVGAand SVGA C. rdl, ul.n,1w lmag. pl'OUUlng mc:lOOu ,..IIIJIC 3D
projlclton

100 Frame Automatic Animation
Annnalion ol\IP 10 100 full llCTftn Iram.. from GO~ ond M.t I ONlI I, bYl~ In. WI call thl. " land alOtl4l
anlmallon ' II Ililltomatlc&lly r«.lw. lrTllog.' , " Orl.them and eonlll'lllOUoIy dl,plaVllh.m Old lmagl '
"" .ulomallc..... dllI1ld . nd u~lt<1 wjlh tIIW lmalln TM ,",ooth onl"",l.d lmag.. a, . compltlely
IIlck..·f, . e Onca -.t In opouaUon wllh • IJII\I!J,moult ctlc:k, !hi program win • ....,.VlIhow th. II I..,
ammollOl'l WQUlnc. wllhoul DIl\I furtnlr OPl' OID' .dlOn.

NOAA Grlddlng and Temperature Calibration
T!lIlnnov. l..... MIg.NOAAp"ogrlm ",iill.kt 1"-: whoII paM of In ortlm"!llllolht. I nd storo Ihe
comple" cIIta. Alltomallc llrMSdlng.nd. 'you .t. h...· funcllon hllp lmall.·I" t .' I" I1 ~rl,," nn chaly
Wlnto, cliVi . Spocl......, eolou, \I built In for IIJnll\lllJmmllTdIyI, Sell·ullbralltllll.mpclalur. r..cloul
. .....hiol. ,n.. " 101_ 1101"1. ' 10 . h.,....IrM"iI,I..", . 1~ liIUl t.. . nd 1" '''fW,. t.,.. .ltfKoIl.' ...uwIy

Equipment

"MlSn.. W TH.iIt SYST.MS
V.'kkh.mblOOIc N....,.,.,Ic• • CB' I QA Enfl d T.l: (0 0140).20040 F,-, (04401'20211
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MATERIAL PRICE LIST OF EQUIPMENT
described InVHFCOMMUNICATIONS

DJ8ES PM ATV Receive r for the23cm Bud An.No. Bd.I/I991

Cce vertcr

PCB DIgES 001 doub le-sided 6347 OM 22.00
Components DISES 001 6348 OM 179.00
Kit D18ES 001 complt(8 6349 OM 194.00

Dig ila ' Frequency lndicator

PCB DJBES 002 double-sided 6350 DM 19.80
Components DJBES 002 6351 OM 94.00

K" OJ8ES 002 complete 6352 OM 110.00

IF Ampli fier

PCB DJ8ES 003 double·,lded 6353 DM 15.00
Componcllli DJBES 003 6354 OM 105,00
Kit CIBES 003 complete 6355 OM 115.00

Demod ulator

PCB DJBES 004 double-sided 6356 OM 19.00
CnmponenlJ DJ8ES 004 6357 OM 136.00
Kit DIBES 004 complete 6362 OM 150.00

D8lNV Digital Slor'SIil (or the SpeclrUm An alyl er An .Na. Ed. 3/1991

PCB C BINV EXpel.! (od... ) 6475 OM 29.90
PCB CBINV EXper.11 (1Oldeu potS 2.3x 1mm) "76 OM 29.90
PCB DR1NV 010 "77 OM 44.00
Special Components:

DBINY 010,indopIOBf'lilunedEPROM "78 OM 276.00
DBINV OIO,EPROMonly 10080 OM 44.00

DD2EK

PCB
K"
Crystal

Modifi callon. of tbe PM·ATV TX DD2EK OO2 Art .No.

DD2EK 002 6150
DD2EK 002 wilhoutcry5l4l bulwith MSAlI04 6152/2
DD2EK 002 pleue alvespecltl.cd l'requcQcy 6153

Ed. 3/1991

DM 28.00
DM 145.00
DM 46.00

PUlit andv-ckinglJlioi mulQcbar8el1 DM 14 .00

The above itemsare allsupplied by, &lldobLlinodfrom, UKW-Berlchte InGemuoy.

To ohtain supplies please contact your COWIll)' represenLlllve for delails of local prices and
availa bili ty. Alternatively, you may order direct from UKW·8elkhte or via KM Public ations ,
who~t addresses maybe foundon the insidefronl coverof this maguine.
256



Plastic Binders for

VHF COMMUNICATIONS

• Alll.ctI.... plutk coveKd In VHF blue

• AeeeptJ up 10 11 edltklnf; (lhne YOlumN)

• Al~ any req.lilt<! "'t'Y 10 be found t ully

• KllrpIIlhl XYLhippy U1d contented

• Will bI 1m! anywhere In Iht ....oTld for
DMI ,OO • JIl* and plCldn.

, .... order )'OIIr btnder vi' the natlonll
T'epl'Mtlltallvl or dlrtetly from UKW·BER IOfm.
Terry Bltan OHO (_ below)

The following editions of VHF COMMUNICATIONS
are stili obtainable for reduced prices from the
publishers of UKW-Berichte.

Subscription Volume Individual copy
VHF COMMUNICATIONS 1991 em DMl5,OO each OM10.00

VHF COMMUNICATIONS 1990 etch DM27.00 each OM 7.50

VHP COMMUNlCATIONS 1988 to 1989 each DM25.00 each OM 7050

VHF COMMUNICATIONS 1986 10 1987 e'lCb DMlH IO ellCh OM 7.00

VHF COMMUN ICATJONS 1985 eIICh DMlO.OO uc;b OM 6.00

VHF COMMUN ICATIONS 198010 1984 Mtb DMI6.00 each OM 4.SO

(Editiou 3/1982DO long!'r IVIII,ble)

lDdivklual copies 001 of elder, iDcomplele volumea. u 10111 U 'lOCk Jasti:

2{1971 • 1,2,4,1972· 2, . /1973* 1, 3/1 974· 1, 2, 3, 4,'1 975 each OM 2.00

2, 3. 4/1976 · I, 2, 4/1977 • 1, 2/1978 • I, 2, 3/1979 each OM 2.00

Plu tk: biDder for 3 volumes eat"h OM 8.00

When orderin, 3 complete volumes" free binder I, IndudeU!

Posl aad pacldD. minimum ehlfJeI OM 6.'0

k iVw;,'berichte T. B,"oo QHG •J.lIn"" " .po••".'O·0'523 B.'.-••oa
Tel: 09 13~7..() · Tdefu 09133-47.7 • Poitliro NllmbwJ 30U'-8,8 code 760 100.,



Options:
1000 piece Symbol Ubrary £38, Gerber Import ' aclllty £98
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