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Am~t{'u r l. l('vl.lun •• bl>comlnll an In(' f l'lMlnllly lntHullnll mod<- ,,' Ilpt'rIl llnn fO f radio
amatf'Uri. Ull llIl nnw, th ls Iypt' 01 tr lln8ml..l"n hu IIt'en ll n'lted to II flOW ".llt'c laH8 Ia" who
havp d"'81IlnO:'d and conMtruc tl'd thl'l r own "(lull'm"nL Th"re a re, of coura". Ion, .. Yrry acllY"
IIrouP8 ", ATV amall'un, bul tnue hllll bel'n dl'lc rlbolod Iha t hn allowed olhrr lnlf'r e atf'd am at<.'\lrl
to conat ruc i "'lulpmrnt for thla communtcauone n\lldf'. VHf COMMUNICATIONS eommenc"
drlc rlbll\i thl' fundanu'ntaJI 01 ATV 1..1 YPlr and a rf' now to pub llih a numbl' r ul ATV-dlPlllln.
Ihal will allow 101,hil Uell t..d equlprn..nl 10 be eunalruclrd ....lly. Thl ...di llo n c:omml'nc..1 •
drltrlpllon 01 • complete vldf'o a nd lound In nl m lll l'r lor 70 em. with If -InJKllun 01 thl'
.ound tafTll'r... eeu .. the flnl pa ri 01. ATV -pull" e..nt.. r / p.tle r n ,eneTator . The moO.lle.
uf th.. ATV-l r l lllJmltl e r .1"" Ill", c the r mode. to be- o pt'n ted on 70 em Ind th.. dr.erlp!lon
,Iu. drulil how • 28 MHz. · U2 MHz. COnYf' rl"r a. w.. 11 ... 70 em IrlnRmltt.. r n n be
eonatrul'led,

A. may hav .. bel'n notlc~ In Ihe 111I1 f'd ltllJl'l l,f VHf COMMUNICATK>NS, the pubU.heri 8ft'
now eool'"rallllll: c lo.e ly with Ih" manu laelurt'('. of the hl,h ~rformanc:e J-J\l'amantennlUl.
Thl. mnn. thai vlrtll.lly a ll eequtrem..nllJ for the VHf/UHf amateur a rt' n"w avRllahlt' te e m
a 11nllle I"uree, J ·~.m Eng, Ltd. hau al.o lak..n "y<,r our BrlUah ..<'ncy.
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A MODULAR ATV TRANSMITT ER

by G, Sattl e r . DJ 4 LB

T ho' follo wing arlicl.. I. 10 de.c r lb., th e low- po ..... e r- m odules of an amateur- t e te
vision t runemtt ter for t h., 70 e rn ba nd , Th .. t r a n sm itter III o f m odul a r conet ruc-.
lion a nd th .' modul... c a n atao be used for othe r pu r-po ae s such al a conve r -tcr
o r voice I r a ntlm lt t e r , Si nc.. t h.. Ii n.'arlty and Ih .. bandwidth o f the 70 em m odul ..
ha l been d..signt'd fo r tctcvteton ( A 5 I m odu l ation , It will al l o b.. lIuitabh' fo r
UI " wit h any othe r- c pcrann g modo' p.. r ml.llslbh' on tilt' 70 c rn am ateu r band ,
l)<,ta ll . on' to be given on ho..... Ih.· m od ulee can b.· u lw d lUI a n SS H-eonv .. rt .. r ,
F M- t r anllm ilier a nd how t ho' rr ..qu .' ney plan ca n b.. modln.' d fo r UII .. on thr - In
ac tive t r ..qu enctea on th., wh ol r- 70 e rn ba nd , ..... h lch I, 10 Mll z a nd not jutlt
2 Mll z In ban dw idth .

I , CONCE PT

A lii wa s m enuone d In (1), It III advantag.. oue 10 tnjec t t he lound cll r rle r at 11"
leve l. In thll call t' th e vldo'o and sound IIlgnall a r-v modulal ..d on to In t.. rm ..dla t e
fr ..qu ..ncy ca r rl .. rll th at a r .. t hen conve r-rr-d In a common mlxt' r t o th .. rt' qu l rt'd
t r ..qvency on the 70 em band, It la aleo POHlIl bl.. fo r t h.. Hlenal to lit' conv.. rt ..d
Iu rthvr- 110 Ihat tranllmlllllonH a r t' Jlollilbl .. on Ih .. 24 em band,

1,1 , SE L ECTION OF 'rtuc INT I·;ttJ\.n:IJIA T E Jo' IlEQUE NCY

T h., Intvr-rn ..dla t .. fro' quo'n ei" 11 u,i!t'd In televi sion rt'c l'i vt' r tl ope rlttlng Ill'('o r dlng
t o thv CC IH atandard o f 311,9 Mll z Lvtdeo I and 33, .j J\. t1lz ( aound I art' alao
Ia vo u rabl e- fo r t r an,"n l llllion tr tilt' lIl'\ t'e tivlty a t t h.' Interm vd la tv frt·'ll.lt'ncy h·vt·1
and tilt' lm a g.. r-ejec t ton o n converung thi s IIlgna l to the 70 em band an' ta ken
Inlo conllld.. ration.
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f • • I : ATYtr.ntlltin.,with If injKliDn

Thill e l eo al10wII s "vt'ral mooctee , euc n as t he UII F local ceemetcr a nd th e
If' c hain to b.. uee d bo th (aI' Ira ns m lt and r-ec .. lvl· , wh ich IIll 'a n ll t hat It would
b.. pOlslb l., to conet r-uct a AT V-trl4nllc ...lv,' r,

- '0

Of cou rl" , t hlaAT Y- l ranll rnitt .. r III nul only euttab!... for Irar ulIll l lllllon ll accc rd tng
10 t h.· CC! H IIt anda rd ainr-v it III .' a a il y pOllalblt, to c hang ., th e Iil'oclng bd w,· .' n
vtd..o lin d aou nd ca r rh' rll and elnc c- th.' vld.,o IIlgnal III d " po'ndl'nt on till ' corn-
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IlQal1o' vld~'o IIllnlll f~'d in to Iht: Irllnllmllt"r Ircm th.. cam.. n. Thia mt-ana Ihllt
Iho' Iranamltt.. r- can b~' ua,'lI tor virtually alt tetevteton alandards,

1.2. LIST OF MO DUL ES, F HEQ UE NCY I'LA N

TIll' Illdlvldullllllo<!ult,. o r t h~' low-poW"I- ATV I rar lHm Htt'r art· IIlv~'n In Io'l iI' 1
In tth ' ter-m of a b lock diligram :

Mod u lt· f}J -I L ll 001 p r-ovlde s the vl,h·o IF IIlgnal a l 38.9 Mlh . aa ..... .. 11 as lin'
33 . -I Mlh a iaolll 10J"clpd from J)J -I 1.11 002. T'h c 8P IIlgnal. ar" ccnv.. r h ' d to
th.· iO cm band In module- UJ -I 1.0 OM with th .. aid of tho' loce! 0llc111alor frt··
quo'ncy of .\73. U Mill iO'np ral .. d In modu l.. OJ -I Lll 003 , Th,' video carrl .. r ..... 111
th.. n b~' avallabl .. a l .\3 -1.2!! Mil l, and the aound ca r rh' r al -139. H Mil l ,

Ttll' m onito r circu it 11,1 -I I.H OO!! I. 1.11/01' <1 to dt' m odulah.' Ih. ' VII F 1I1inai to o l nsln
Ih .· compoette v tdeo IIle nal for monitor-Ing pur-poees , alnc,' Ihl. allow8 Ih" aC'tulil
trltno.mltt~·d l:II F IIlinal to tw monttcred and not jUllt Ih., Input vtd ..o IIllnal.

1,3, SIJ)t;liANU SU J'PRESSION

A rt'aldua1 lIilh'band t11t"r can b,' conn..ctc d b.. tw een Ih t· vld..o n' ou tput a nd
th~' Input of thO' mtxer-. Tbe 1I0und IF llypa.twil tho' tIlt c r lind I. IIdd~'d In th~'

output atage .

II I II ...-ecm m..nd r-d t ha i a rt'aldua1 lIilh'band fllt .. r- w trh awltt'hab],' bandpa , . c lut r
oelt·rll.tlcli ll.· ua,'d t hat I. comhlned with Ih t' r O'C('iv,' portion. Du .. 10 t ho' ad·
Juatabh' bandwidth , ..... htch 18 r~'duc.'d with n'''p..c l to t hai Slvt'n In Ih .. CCllt
1t· It ' v i , ion IItandard and by 1.1 ... of ."1>81'.'" t rapll , it I. poaalbh' for II 7 0 e m
F M rt' lwlllt'r 10 llt, uat·d almultan~'ou.ly .

Th., Iron8mlt frt'(IIIl 'nel" 11 of the acttve and plann.'d 70 em r"p" ate r a In Ihe r lln Kl'
of -138,6 :\fll l and -I:lll. l MI Lt !'l' lIu ll l In vl<l.·o fr .. qocnctee In the r-an ge o f -1 . 3!!
1\1Ih. 10 -1 , 85 1\1Ih a{ t .. r lll'atlnll wit h th t· TV video r a r r-lvt-, How.' vl' r , tht·y can
b.' lIup l'rt'lIln'd loy d"!'I"'allng Ilw ll.. ndwldth ..... it hout norte .... llh · loall of rt' llOl utlOIl
(I ) .

It I. alec polllbh' for TV t r a nam l l l ion . to be mad.· wilhou l r ...ldual "Idt'band
lillt'r stnc c th.. fr,·qu .'ncy plan u"'d ror th.. lound ca r rl .. r f r .. qu .. ncy dot'a not
cau..' a eecond lIound ca rrl .. r to b.· tran llm ltt ed oUllild., o f the 70 cm amateur
band, ". g, at -1 28 . 7 5 Mlh . Thll im a ll" fr"qu"ney wltl o nly "ppl'a r wh r-n a Ilound
tltlt>l·a r ri .'r of !!.!! MHl ta m odu tan-d 10 tite vidt'o IF fr"(lut'nc y .

In addition 10 Ihlll , the f rt'qu~'ncy conv .. r-eton a nd am pllfle r e1 rcu lla of molluh'
l)J -I L U 00 -1 and till' lIubll('qu e nt ampU n" r atall'" (t·, S' with tub... E C 8020,
2 C 39 J ...111 notlc .'ably 8uppr"11 th e low ~'r sld.'band. wh.'n tun e d 10 a f r ..qu.·ncy
bdw l·.. n the vide-o and Bound carrle r- due to t hv IImll ..d bandwidt h, fo:ltpt'rlml'ntl
a l th e- rt·codv.· end ha. "hown that only a v.. r-y 10..... portion o r the r a d la l t'd f rO'·
qu t'ncy apeot r-urn I. Iranllmltt ..<t In th~' volet' portion of t he 70 em band
( -1 32 . I Mill to H3.5 Mill ).

I, ~, OI'l:HATIN G VOI ,TAGI-:. OUT I'UT 1'()W E!t

All modu lee a r.' d"11Wnl'd lor an o,wralinll vo ltag.. of 12 V ( 11 V 10 13 V). An
output po ... .. r of a l'proltllJllI ll'1y 100 mW eompollt .. vld.·o and .ound .Isnal b
avallabl., fo r h- .'ding II 70 cm anlt'n na or for drivi ng a Ilnl'R r IIm pllfll'r.

J -



I.!'l MfTlIA ~I ('A I. ('o~STlHT('TIO~

All moduh". a n' hullt up on .lnllf'·('Oll.tf'd PC boards, TIlt" ,lIm,' n. lon. or mo
dul ... Il J -I L H 00 1 to 00-1 ar.. 13!1 mm II !lO mm , and ar.. lultablt, for hiliallation
In to a 1'1-:10'0 bOll .i~ .. -IU. !' r lnlo'd ci rculi board UJ -I Lit OO!l I. only 60 mm "
.!IO mm and fi u Into a TEKO·2 1l boll .

Th.' modular const ruction In individual mt'tal llolll'. ,' nJlu n ' . ('or/' ,"d op ...ratlon
lind IIvoldll IH ' InJ.'c lton f rom th ,' tra n llmltter.

2 . VIIJEO I F MODULi'; I)J 4 l.B eru

A. can b., 1I " ,'n In tho' blcc k dlnir"m o f modul e UJ 4 Ln UOI Ilv.'n In Fl gu l'''' 2.
t h.· vl<l.,o In rermedtate fr " flu" /1 c y III ¥,' ncratl."d In a C'I')'lItaJ·cont roll ..d oectftatc r-,
T h l . e n.un'a a hlKh tr..qu "n,·y !It a bility a nd eneu rc e lhat thr- vld,'o ca r rh'r h·...•

OJ 4 LB 001

C'."OI ot.(. o..<p~ ' "09' ,., 1Cl
~oCIU _d~ldlo. I,,,,;,,.. .,

M' _I
~ T 1C' r-: I 'OJ 1104 ,..

,

J- ~ Ol,o f-
VOI '09' " ob i l ,."

.. ..
(I0"'P"" >- . 12\'

~~~" DI02.TIOl 1

~'d .....,....
~....,."0'

f it. Z: l iN k ....-.. . 1 1"' .....·lF ..0.... DJ. LI DOl

F.. 3: IF _ ..... 11""'
.IHI co""olill , •• IOInil (\11I1_1

qu..ncy I. not a ffec t ..d by th e m odul ation , T h.. am pl ilud.. m odulll.tor c i rcu it ha .
b.... n .. apo'd.lIy dt'.ign..d for ccm pce n .. vi d..o Ilinale . It dlfr"l'll Ircm conv e n ·
tional A'" m od ul at or. In th .t It. fr-eque ncy bandw i dth t. from appro dmate ly
20 Ih t o 6 MIl! and th at th .. nt' gatlve m odulation I. made wi th the aid of a
c Iam pi ni crrcun . Th.. rt'allonll for u.lne nt' i at l ve amplitu d.. modulation wert'
m e nucn..d in ( II . With nt' i .t l v.. m odul . Uon , th e lowe r th e modul. t io n level , t he
i r e llh'r will b.. th e output c. r rlt· r h'vt'l. and vic e vera•• T h... ,..... k out put po..·e r
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of t he vi deo c llrrh' r lignal II pr"'Il'nt wh., n no video modulation II fed to t ht'
Iran lmitte r. and not th e m e an value al wou l d lit' th e caae du ring voice u-ene
miliionl , F igu r t' 3 enowe a photograph o f tin ' I ...-envetope ( 38,9 MHz' al we ll
a l the ccmpc stte vld"o 11gnal ( below l.

2. 1. C IHCU IT DE TA ILS

T he c ircuit diagram of m odul e DJ 4 L U 00 1 II glv+:n in ~'I iun' 4 . T h e ove- rtone
c rYll t al cacrllatcr- (T 10 1 l ope rutee at 38,9 Mliz . T h e ollcUlalor il lcoeely
coupled to t he am pllflcr IItagt' ( T 103 l via t ho l ow cllpac!tanc.' o f C 108 . TIlt!
em itter- o f th e amplUier lItllge T 103 18 mcdulated wit h t h., video llig nal, Trim
m er potenucm ete r J' 10 2 a dju . t ll the ope r-at tng po int o f t he IlmplUier lltail" lly
vllrylng the ba . e bla ll vo ltag{' a nd can th"rt'fo rt' he used fo r adjullting t he I'"
out put voltage . T he liIuba"qu ('n l I'" r e eonuru circuit comprhling L 10 2 / C 1 10 18
dam p" ned by r e81.tor It 1 12 In o rder t o scnteve t he r e qu i r ed ba ndwidth .

2.1 . 1. OUTPUT STAGE

The modula t e d I F vol tage I. red via coupling capaci to r C 1 12 to th e Impeda nce
conv e rte r Iran. il.l or T 10 !!. The selected dtmenatonlng a llowli HF lIig na lli of u p
t o a pproximat e ly 0 .9 V ( pe a k - t c -pe a k ] to b.. fed to a 60 II l oad without n a t ·
t opping . An IF voita ge of betw een 0. 3 V a nd 0,6 V ( peak-to -peak ) s hould be
ava il a ble a t th e out put conn ..ctlon Pt 10 3 whi ch ia f.,d to the m l x.. r modul..
DJ 4 LB 004 with the ai d o f a cO~lJ( l al cebte , T he inj ection o r ext raction o f I F
I lgn a ls 18 pos ai bl e eve-r- r e sistor HI" Whc n no r e s idual aideband fH tp r III t o be
u eed, th e' s ound IF vol la ge f rom modult' f)J 4 L U 002 can be Inj t'c lt'd a t te et
point Pt 10 2.

2.1 .2 . INPUT CIRCU IT FOR 'r tuc COMP OSITE VID EO SIGNA L

The com posit e video sisnal from the t e l.. vialon cam e r-a or a pa tt e r-n gencreto r
(2) la fe d 10 th e input connectton I't 101. T he par- a ll e l ccnnectton of I' 101 and
R 101 (orms a n Input Impedan c e of 60 n. Pctent tomet .. r 1'101 allow. t he Input
volta ge of th e modulal or t o be a dju8t.,d an d th u l th .. dt' pth of m odu la tlon . A
10Wpllo 81 fUter comp rlllng compont!nll C 101, It 102 a nd C 102 auppr-eaa any HF
l ignalll p tc ke d up be tween th e compcene vld..o Input And th e modu la tor .

2,1. 3. C LA MP E H CmCU IT

A c c netant , pOlltl Vl' bi a s voltage Is ft'd from th e voltag.. dtvtde r- It 106/ H 107
to th e ba s e o f tran lli lltor T 10 2. The clam p.. r d iode [) 101 e neu r- e a , In ccejunc
li on with C 10 3. th ai th e ba ee vol t a ge or 'I' 10 2 II only drlve n Into t ht' poeutve
volt a gt' r an g" . Diode D 101 will conduct wh en a ny ncgauve m odulati on pulae s
a r .. pre s ent a nd th e fo rw a r d cu r rt'nl wi ll cha rg .. C 103 unlll Iht! o rlslnal . 1'0 . 1
tlve bias vo ltage Is obtained. T h e n egatl v,, - s oing "ynchronlzlng PU l llt' ll of t he
com poslt e video I lgnal a r t' th e r e ro re baaed on th i s bl a ll vol t a g., and a re clam ped
10 a const a nt valu e , T h e ba ae voltaie o f tran si stor T 102 ha l a dt rec t re lat ion
10 the IF level dul" t o th e DC coupli ng to t r an sl s lor T 10 3. Thi ll m e an s Ihat
tht' clam per c t t-cutt l"nsu r es Ihat th e sync h ronizing pu b e s al ways pOllllelill th e
ea m e peak -to- pe ak value In th e IF ·envelope Inde pe ndent of wh eth er th e tola1
com posite vi deo s ignal ha ll a va l ue of O. !! V ( bl a ck Image ) o r 1.4 V ( wh ite
Jm age , . 'I'he oscilloscope tra ce s gtven In " IS. 5a/b a nd FIg. 6a/b e ho w the
operation of th e cla m pi ni c t rcu n In the pee aenee of e que r- ew ave, an d Ilnu.oidal
modulatin g s Ignals. Thll rn ean e th ai th e ATV Iran smUte r radlales lIynch ronlzlni
pulli t' s or the sam .. power leve l wh ich ar.. virtually Independent o f Ihe le ve l o f
th e vl deo llignal.
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' . I.ndI : O,.... ti. lI.t tt.~pi.. ciralit

2.1.4 . NEGATIVE MODULAT ION

'I'he .~rh·, ccnnect to n of tran ilitorl T 10 3 and T 104 II fl'd trom thl' Impedance
co nve r-te r T 102 with thl' cla m pe d m odulltlon I l i na l. A hlih bill' voltai~ It
T IDol will have the e trect o f a low cu r- r e nt In th e I .. rie l c i rcu it and thul I low
11-' out put It' v'' ' , and vt c e vt' rla. T hil ci rcu it pro vi d" l the nlf'iativll' m odulation
10 that the U ' e n ve to pe I lina l II obta lnt' d tr am tho' co m poe n .. vld..o Ilind .

The Inte r- c c nnect to n o f the .·mlttt·r. ot T 10 3 and T 104 i. a t 110" vo lt a ge , .Ine.'
no byp.11 c a plc lto r, art' provld..d. Th.. dUt"n'nllal r .. . htance ot tra n a l . t o r
T 104 ( IU ' tf" dbac k ) II thu . op.. r ettve durin, th e modu lation prOC1!'11 and 11
n"lri z.. , me m Odulation c hl r lcl e r l.lle.

2, I. S, VOl.TAGE ST A BI LIZATION

Dul' to the hl ih va l ue a t th., ba ll' bl a . n .i.tor T 116 , th••Im pl . vohait' . t l
biHa r ci rcui t ( T 106 , () 102 I la c apabfe ot b.. ln, enort - ct reuued . Cepecnor
C I IS e upp r-e .... . any nct ee voUail' lilent'rated by th e uon .. r diode wh ich can
occu r , .. epe clally . at low cu r r e nt •• Th...t l b lll ze d voltlie II u I ..d tor fe ..dlni
the c ryltl l ole Ul a tor I nd modulltor I t l i l'l . T'he IdjU llf"d v.. lu e will rt'maln
even when con ne e t ln , 10 dltf.re nt op e rallni vo11Iie l .

2.2, CONSTR UCTION

A a ha l b..~n prevloudy m ..ntlone d , thl , m odule II a c commodat..d on a . ln i le 
c o a t..d P C - bol r d wh o s e dlm"nalona are 13S mm by 50 rum , T b e P C - boa r d tor
thl' vtden n ' module I. d.. . linlltt>d DJ " L Ii DOl; it c a n he a cc ummodat..d In a

- , -



2.2. I. Si'fo;CIA I. COM PONENTS

T 10] : UF 22 4 . BF 173
T 102: HC 10 9 , BC 18 4 or simila r
T 103: UF 22 -1 . Ufo' 173
T 104: HC 178 VI, HC 2 13 ( PN I')

fil, . 7: ,",ototy... module DJ 4U 001

Fif. I : PC·bolrd Ind campo"-'lt IGCllion. 01 D~ 4 1I 001

T EKO - bo ll siz t, -IU, It has been nt·Ct.'s lia ry t o us(' the hlgh('r boxe s due t o th e
hetght of t he sc ret.' nlng cans. The PC-board can be m ounted w1t h the a id o f
ec r-ewa using spac ing bushlngll or nu ts In order t o ob ta ln a spacing of a pps-ox .
5 mm to tht.' billie of the box. As can be seen fr om the pho tog raph of the proto 
ty pe gtv en In Figu re 7. all con nec tlen pins a r t.' located on the long side of the
p r-Inted c ircuit board. After Instllllallon Into t he Tl:KO - bo ll. s ufficient room i .
provided on th i s sldt, for plug-In ccnnecttone and/or coallial con nec tor-a and
ft.'t·dt hro ugh ca pacitor., Tilt, P C - bo a r d and the component locations a ee s ho wn
In F I ll:ur(' B. Sufndt'nt room III given on the P C - boa r d 110 th a t even olde r .
la r-ger- capac itors and r .'sl8torll can b., used.

T lOS: Ufo' 22 4 , Ufo'I73
T 106 : DC lOB o r IIlmUa r
U 10 1: AA 13B, AA 11 2. AA 116

Il:t.' rmanium diode
U ] 0 2 : UZY B5/C9 VI (9 , 1 V

z ene r- diode I

1. 10]: 5 .75 t u rns of o . B mm dla. (20 AWG) Illvt' r -platt.'d c oppe r wrre wound
on a 5 mm dte , conrorm er, eofl J<·ngth 8 mm , faci ng t he collector aide
of til t' PC-boa rd. Spectel coli kit,

-.-



L 102 : 13. 75 turn . of 0. 3 mm d ta , (29 AWG) ena m d lNl copp" r wire
c Io ee -wound, o t ht' r wla t' iii. L 101.

C h 10 1. C h 10 2 : Fe r r-It e bo,ltd on in s ula ted wire .
C h 10 3. C h 1M : Fe r-r-Ite <: ho ko' Z • 8 00 n (6-hoh' f(' r r ll l' c o r-e ,

6 mm dla • • 10 mm lon g, I'h llipli 4321 0 20 36700 )

Crylltal: 38 . 900 Mll z t1C - 25 / U wHh bolder- ( ve r-u c at j or HC - 6 / U witho ut ho l de r-.

T j-t m m er- pctenuom e t e r : F o r h orizontal m o unting . s pacing 5 mm /IO mm,

A s pa<:lng o f 12. 5 mm III a vaHahle for all r eetatcr-e ,

All elect r o ty rtc c a pac itor s: T antallum d r op typell fo r 2.5 mm IIl'adnlf ,

All o th .' r c a pec nor-e : Ceramtc di s c typo'II for 5 mm s paci ng .

2.3 . A I.I GNro.l ENT OF MO U UU; DJ 4 J. H 001

T h e c oa r-ee a ll gnm .' n t i s made withou t corn po stte video s ign al. Pon-n ucmewr
P 102 s hould no w be adju lilh' d t o lt ll fu lly r i gh t s to p In o r<k r to obt ain th .. h iglw st
bas t' b ilul voltage fo r tran llistor T 10 3 . The c r-yat al osci lla to r i s do'signt'd 1iI0

thai it is nol abl e t o oectlla t e at a ny c t her f n'qu " ncy t han t he rveonant fr e qut'ncy
of thl' c r y etel . T he co r e o f L 101 III now a lo w ly r-ct at ed fr om 111I fu lly inse r t e d
poau ton unt il t ile o sc il la tor c c m rn ence 11 cecttlattcn and Ih .. H ' - vo l ta g l' c a n be
m t'all u n'd at ccnnec t tcn I't 10 3. Aft.. r tht' point of m axim um I F - volta ge ha s bl't'll
fou nd , t ill' co r .. s hould be r otat" d 1I 11llh t ly mo r t' ou t of th.' <:011 fo r r ea s on s o f
IItablllty unlll th e IF output fall . t o 70", t o 50% o f the maximum va l ue , Aftl'r
tllia. L 102 should be all lln"d for max im um Ifo' - volta i t' ou t pu t. Due t o tilt' damp 
Ing o f tht' circu it . the r e aonanc e wil l no l b.. very sharp. I'oh ' n tl om t' t t' r J> 10 2
ahould now be adju st.. d t o a rango' by which the I F ou t put vol tage i s reduced
wh.'n th.· potem tometer III r o t a t e d In an anttc tc ckwf e .. di r ..c tlon ( towardll a
lowe r bast' voltage ). The flot, a Hgnm " nt III made with the aid o f a com pcst t e
vld ...o s ignal fr om a TV - camt'ra . I' ot em tcm eter P 101 Is fi r stly plac e d In ItB
c ent re poattton. T h e IF out put vcttage can be In j .. c te d in t o t he last a ' a m pl tt te r
of a TV-re<:elver If a te st dernodule t o r- is no t ava ila ble . If the im age Is di ll
to rteu , th l l will p r o ba b ly be c a use d by cornpr-eeaed o r c ltpp.. d sync h roniz ing
pulat''' . Tho' ope raung po i n t of the m odulato r is a dju s l ..d with pote nttcmetc r
P 10 2 unti l no d ist ortion of the Ima g.. 18 neue..ahle , Si nc .. good T V- r ec e l v(' rll
wU I provide pe-r fect Image l e ven when Ih.' sync h ronizin g puls(, 11 a r-.. dt a to r-ted,
attention s ho uld be paid to tho' r-e pr-oduc tton o f Ih.. va r-lous g rl.'y t ouee o f th..
t e at 8iKnal. If t he va riou s monochrome value I c a n no t be d !ffe rt'nUat ..d a s fa r
a lii th., brl ghtn.' I. III c o nc e r ne d. thi s will' mean Ihat Ih.. m odula tion l i gna l ( which
c a n bo atl jullte d with pot e ntlom e t er P 10 1 ) is 1iI t111 too g n ' a t.

3 . SOUND I F MO D UL E UJ 4 r.a 002

A s c a n be (i .' ..n In th., bl ock dia g r a m gl vo'l1 III fo'lgu r .. 9 . m odu le DJ 4 LH 00 2
c o n.!Bt ll of the lfo' sound c a r-r-ter os c tllator- lind th e preampUf!l'r /dy namlc com
pr-ea e or- for frequen cy m odulation o f thi s cse tt t e ro r-. T he c ombinin g of the se
tw o unUII t o form one modul .. a volda a ny dUflcu lt ie ll that could occur wh e n
us in g an extt'rna l preamplifier wh o wt' b.. ha vlour, for Inst a nce , with r e ap.. c t t o
the I r-equ ency r e s pcnee o r rt'je<:t1on o f UnF l igna l s may not he kn own. A dy 
nami c comp r e a ao r is provld.. d In th.. prt"ampllfll'r In ord.. r t o com pe n lla t e fo r
audio vo ltage n uctuaUons 11 0 tha t a virtua lly con atant freq uen <: y d.. v la t lon o f th l'
,oulld s ignal l a o bt a 1nl'd.
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.., zoa i AFC Input

~
Pt.atnp l" ' . f I' M _ d t G,Ii.,

-2:Gnd tOMP' U 'lI ' - GKillo 'o . ]3.4 _ , - Ou'put "O~......
120' I lOS , 1O&,D 203 "" IF OUI

I
VQl 'GIjjIf "'Gllil,,., ~ 10'

.., 203 , ' 2 V

• '2 V T10e , OlQl,

3.1. C IRCUIT DET AI I.S

Th .. circuit d1u.gram of thl. modul .. I. ,lvI'n In Flgu r,· 10 . Th.. Ol't' ratiun of
thl. module II now to b. · l'lI plllhlt'd su-p for stt'p.

3.1,1. PR f-~AM I' I. I"'I f-;n

Th .. p rf'.mpUlI.. r- com prl.ln, tranilltor T 20} II dt·.lan(>d (o r low-dmpvuenc e- ,
dy n.mlc mtc rcphcnee of Ilpproxlmatf'ly 200 to 500 n . Th.. output volt.a" of Ihll
I n n l i llo r II red via It 206 . C 209 and C 210 to Ih.. hlih Imp..danc.. Inpul of •
Ih r ee -It.ll(> amplllle r-, The op.. rallna point of Ih .. DC - co upl ..d lranll.tor. T 203 .
T 204 and T 205 III Itabllhpd vi. a f""dbllck link COml'rlllnll H 214 . C 211 a nd
It 211.

3.1 .2. Mt: ASUn t:S TAKt:N AGA INST rt u- INTE ItFE ItENCE

A combtnatlon of UIH·-chok.. l. ff'f'db.ck and Ihort-circull pathl (C io 201 . C 203 .
C 204 ) e-neu r-e th.t a'ny t ltf-' voltaa... ar.. nI,I1 ampltlll'd and d..modulalt·d . The
A/ -4 chokc Ch 202 In Ihe t·mltt e r lead of tranilltor T 203 cpe rat....1 f("t'dback
fo r VIIF vollalj:"1 wh ic h ..... ould ot ht'rwll" affe c t the ItmpUfi.. r dUI' to tho' high
tranllt fr e quvn cy of Ih e lillie on A F t r a n. l l to r ll u ...d .

3.1 .3 . DYNAMI C COM P RESSION

A poait tve eont r-ol voltalj:l' II oblalne d from the AI-' volt.a...t t he cctb-ctcr- of
t r . n l l . l or T 205 by r ..c tHlc.tlon In the voltag" doubl"r circuit comprl.lnlj: dlod.·.
U 201 and 0202. Thl. Innu..nc... Ihl' Intt'rnal Impvdanc e of tr.nsl.lor T 202
which rcrme a AI-'-volt.lIt" dlvld.. r tOllcthe r ..... llh r,'.iltor It 206. Th.· conlrol
voltait' ..... 111 Incr" . IIII' with Inc r"lll lnll AI-' ou t put voltll.¥'· . AI aeon 11.. t ho for
wa t-d vol t.e'" o f tho' ll......mnter dloup o f T 202 I. r e-ac he-d, ba l" CUrn'nl 1,, 11 1
cumm ...nc e now!nlil a nd Ihe cOllf'cIOr-l'ml lt e r path of thll tranilltor will r-e pr-e 
Il'nt • low rE'll.tanc e , Du .. to Ih e volt_II" drvteton , me AF leve l at the ccltectc r
of T 202 . nd t hu s I t Ih e input of tht> lub""qul'nt _mpUn...r Itage will fIll. The
filt .. r link comprlltna C 208 . R 207 a nd C 207 ..nlurpi that the ampUfh.·r dOE'1
not b r ... k into o.cUlatlon and al.o ha l a n e !fect on tho' tim e conltant of the
c ontrol ci rcu it wh ic h II ext rao rdinary ahort ( . pp r ox . 100 ml ).

T hl' dyna m ic ccmp re eetcn r e duc t' I voltagE' dHfe r .. nc ee h.vlng _ r e uc o f I to
100 ( 0 .2 m V to 20 m V ) It Ih .. Input t o I r_tlo of Ipproxlmat e ly I 10 2.5 al
th e ou tpu t o f t h...mpIUl.. r- .

- 10 -
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3 .1. .. . AF OUT PUT. f ' HEQ UE NCY DE VIATION ADJ USTM E NT

Tht· AF output voltage of tranilitor T 20~ II not ullt'd fo r modulation Ilnct
d t s to rtion wo uld occur dec to the loading of Ih e r"ctiflt'r path . A virtually
conatant . I nd Io w -dtetorttcn A F al61:"111 fo r Ir-cquency modulation of t he 10umJ
ca r ri t-r olc illato r II pr-o vi ded vy the pre vio ul tra llil at o r T 20.. . Tht' A F ou tput
vo ltail' Ind thu l the Ir-equency devfa tfon can b.. adJul t ..d on th l' colh."ctor n'
ail to r of T 20" , wh ich ia III th.. fo rm of 1\ pott·nllom t·t .. r ( I' 20 1 ).

3 . 1 .~ . 1'1U-; fo; f,H 'Il ASIS

The p rt·t·mphllil l of till" A'" IIlgnltl ha ll ber-n IIt llndll rlJh t'd to cor r e l po lld to a
C H·ll nk with II timl' ccnete nt o f ~O /JI ( e , 61: . ~ 11 1" /1 0 kl l) . III t ht· ca ll' of th.,
dt ' l crlb" d p r t·llm pl tr ll'r. the valli reduc tton ( m ainly c llull t' d by t h.. r .. le tlvely
low c a pec n a nce o f C 2 11 In the ft,edba ck path ) fo rma . In conjunc t io n with thl'
C it- link C 2 H/ H 218 tht> atll lldardhl'd p r N'm phaall up t o modu lation fr l'qut'n cl t' l
of "l'l' ro lllm at f'l y 7 kll z . If a co r-rect ton of t ht' fn'qut'ncy reeponee II r ..qut r-ed
du e to tht· err.. c t of t he mtc ropbone ty pe ( apt·t'ch o r mUllc m tc ropbone I. th l.
can be obta ined by varying the value of the couplln61: capac itor C 2 101 to valuel
o f lwlw " l;'n 5 nt· a nd 0 . 1 /JP .

3 . 1.6 • . SOU NU u- OSCI LLATOH

Th.. olcUIato r cam p r i ling trani l lto r T 206 ("ne rah " th e .ound 'F o f 33 . " I\Uh .
Th.. f('( 'dba ck II m ade from the emitter a l the lnre r-c onnect lon o f C 2 18 alld
C 21!J, who se a.. rte e conn..c tlon repr-eaent e a pprollim a tely half the cl rcuH ca pa
cltanc.. o f t ht' IF r e aona nt c ircu it c om p r lailli Inductanct· L 201 . The ot h e r hal f
II fo rm ed vy th.. va r acto r d iode n 203 , which II u lI..d fo r r r ..qucncy m od ulation
o f thl' oec t t ta ro r-,

3. 1. 7. FU EQUENCY MOD ULATION

Tho m odu lation c h a r act e ri ltic l shewn in F l rur.. 1 I Indic at e tht- virtually lI n ~'ar

r .. lation ah l p v.. tween t h .. DC- voltait' a cro a a th e ver-ecto r- dtode and the olcil lalo r
frequt·ncy . It will b.. .....n Ihat a n AF - voUa it' o f a p p rollim a tely 0.3 V ( pe a k- to
p..ak ) 11 requi r ed fo r a fr equ.. ncy devtat tcn o f t. 40 kll z .

3. 1.8. AUTOMATiC Fftt.:QUENCY CO NT ItO L (Afo'C)

An At'C · volt a il" c all b.. ted to ccnnecttcn PI 206 . The errec t o r th t . volta at' II
alia a ivt' n III t ' l rure II . T h e At"C-vo ltaa" o f a 5. ~ Mll z r ltlo de t ec tor I'n .ur....
that tht· f r .. que ncy o f the l ound 11" olcmator r t'm a ln l ••..c tly 5.5 Mllz from the
cryltal·cont rol led vtdec It' I lgnal. Wh en the tran lmltt t'r I. t o be o pe r-a t e d with 
out A1"C , ccnnecttcn 1"1 206 ahould be 6I: round e d , and tht· A1"C fUtt'r c a pac 1to r
C 2 17 will not bt· rcqc t r-od .

3. 1 .1:1. OUT PUT !'OW E It OF TlU; SOUN D 11" MODUl.E

ThE' emnt e r c u r-r-e nt o f th.. oaci lla tor t run alltor il adJu litrd by potentiomete r
I' 20 2 lind allowa adJu atm.-nt o f t he It' output vo lta(c . A vo ltai t· ratio o f m o r -e
than 1 t o 3 II obt a in ed (approx. 0.2 V t o 0. 7 V pt!ak-to·pe.k) wh ich r .. p r-e a ,," tl
a power r atio of aplll'OlIlmately 1 to 10 . Thl a m ..an . th a t tht!' out pu t power of
the eound It' can b.. adJu atl'd to form the co r rec t relatlonahtp t o th.t o f the
vlde o Ilina\. Th l l can be very uad ul when I Ua nln a the tranamiller. The no rmal
pOW f'r relaUo n.hl p b.. twrl'n the vl dl;'o and . ound c l r rll' r l a 10 t o I .
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3. 1 . 10 O UT P UT COU J' I.ING . VOLT AG E ST AHILIZATION

The sound If' alina! p r-e aen t at th.. t' ml ttl" r o f tra nlli 610 r T 206 POSlII('IUI t'B II
ve ry low harmonic conte-nt , It 18 fed via C 222 t o t he ..mltt" r Iulfowe-r- T 207,
Th e same I. valid lo r the ou tput coupli ng a nd voltage IItablllzation (T 208 .
U 204 I as wa l glvt-n for module I)J 4 LU 00 1.

3.2. CONST HUCTIO N O F J)J 4 !.B 00 2

T hl. module II 11. 1110 buil t up o n II IIlngle·cQll tt'd I'C - b<la r d whOlll' d lm ..n lli on ll
a rt' 13$ m m by 50 m m , Th i ll board has been lh·lI lgnal ed DJ 4 I. H 002 . T he IBm.'
ccnet ructjcn 18 va lid for t h l. modul e 11.8 wa s g lVt'll for th t' Installat ion o f
OJ <I L U 001 In a TEKO· bOll: .h. l" HI . In order to avoid tnw rr... rene e dUt" to
K fo' · lnJt' c ti o n. 8J>..cla! a tt entfon must be paid t hat good c onnecttona e xtet bet-
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w.·.·n tho' four mountlnl point. of th.· I' C - oo a r d and I/ll' m,'tn! OOll . It 18 n.. -
c ary for Ih .. proll·ctlv.· cOlltlnll of th .. board to bt· re-mov..d by .old,·ring at
ti, · point ... Th.. mtc r-opbon v ccrme-c to e and coaxial output 1II0ckt,t .hould b.·
mount.. d •• n..a" aa poa.lbl.. to the- appJ'<>priat .. connect len pcfnt on Ih .. PC-board
and f..d out .lnelE'- .. nd",d In ord.'r to avoid tm .. rconnl'ct!on vi. 1h.. ,round
connection•• In th.. c•••· of the mtc rophcne eonnccttcn , a ~/~ choke I .Imllar
to eh 201 ) 1a provld..d for makin, Ihl. ccenecttcn, Fli'lr.. 12 aho ....·•• photo
,,,.ph or the pr-ototype , Fli'lr" 13 th., p"inl.-d circuit bo.rd toc"th"r ....-Ith com
pon"nl locationa.

3.2.1. SI'F:CIAL CO~IPOSE:-''''S

T 201 . T 203 : DC 109 or almnar lo.... -notee At' tr.n.l.tor
T 202. T 208: BC 108 or .imilar
T 20~ . T 205: HC 118. HC 213 or almll.r (al1lcon !'NJ' I
T 206. T 207: 1H' 22~ , 1110' 173

U 201 . U 202: IlZY 87 ( I S ~IU can b.. ullj{'d, but provld"a
Inf.. rlor dynamic cempr....lon I

D :103: UA 12~ (apprOIt. . .50 pF lit :I V)
i ) 20~: UZ\' 85/C7 V5 • ..... t ' 7.5 (7.5 II , ..n.. r- dlodc]

L 201: 7.7!> I U l'tl b of U,8 mm dill. (20 AWG) 1I1\\',' r-plll l.'d copl,,' r ..... 1...· .....ound
1>11 a 5 mill cufIfos-nu-r-, cull h'ngth IIpl' rox . 10 mm lacing a way from th . ,
ground end of tI ll' l'C - bo ltrd . Spt'dal coil lid .. "allabl."

Ch 201 , Ch 202: Approlt.. 18 em of O.~ mm dla. (26 AWG) ,'nltrn" H",d cOPP""
.... 11·.. \\'oUlld U/1 III 310m rc rm er, coil J..nl.'1h approJl . III mm ,
1I"l f-.uppo rtillg.

('h 203: t' ,·rrlt,· b..ad on lllaulatt'd ....,11'...
eh 20~ . eh 20!>: Wld, ' ba nd f.. rrll .. chok.·. Z • 8011 n I 6-hul .. co r ... 6 mm dla • •

10 mm lung. " hIl Lp. HI2 020 36100) .

't r tm m e r pot.. ntlomt"l.. r: .'01' horizontal mountin,• • pacln, 5 mm/IO mm.



A " padng of 12. 5 m m III aliailal>l t' tor a ll n ,,. l lItu r li.
All e l.. c t rotyttc c u pac !to rll: T'anteliurn d rop IYI" ' a to r 2.5 rn m apadng.
All ca padtorll up to and In c1udlll i I IIF : c .. ram ie dt ec Iypo' ll tor 5 mm s pacing.

C 209 , C 21 0 : 0 .1 /.IF pln llt ic · fo U c npaclto rol, s paclni 7.5 mm o r III rn m,
C 21 4 : 10 n l" or or he r velue ( 8..... It ' xt l , Illyron e X, l.' ngt h up to 15 111 m.

C 217: 0 , 47 OlIo' pfa attc foU c a pac ito r , spachli 7, 5 m m o r 10 mm,

3 .3. CONNECT ION AND AI.IGNMENT

The pn'a mpl tr ler c a n ee c hec ke d in a atrnple manne r by connocung ee rphonca
Ili a a c a pac ito r between th,' coltectcr of T 205 a nd g round .

T he aou nd I F vo lt a.: " Is c hec k..d at c o nnec uon 1'1 20 2. Th,' maximum out pu t
vo Uag:l' ahou ld be o bta tne d In th .. rully cloc kwise poe uton ot P 20 2 ( wtpe r- at
the hot end ). Th l: CO J'(' of Induc t ance L 20 1 should t,.. coe r-se ty adjull l ..d t o the
fr-equency ot 33. 4 MHz , A fin" a li gnment c a n b.. made afh' r conn ..et te n or t ht'
ol h.. r modulea by monllo rlng on a te t evte tcn recet ve r- .

T h e m od ul e a DJ 4 L B 00 3, 00 4 a nd 00 5 art' t o be des c rl bed In th e ne-xt e dltion
o r VH F COMM UNIC AT IO NS,

4 . R E ~'EHENCES

(1) 'l'c Bitt an : Amatt'ur Televtaion
Vllt' COr.1MU NICATIO NS 4 ( 97 2), Ed ition 3, I' a g..a 184 - 190

(2) K. WUk : Tel ..vt e to n Parte r-n Gt'n " ral or
to l>.. de ec rtbed In on .. o f th .. nl'x l ..ditlon ll o f VIIF COM MUMCAT IONS .

COV"'ll of VHF /UHF. Rm. FM, !C'" . nd much. mltCh morl .

AMERICA'S

Thl' monlh l1 m'r;u in. h.. HI • whol, n.w , '.nd•• d lor

, t.t. ·of·th.·.rt conl lnKtion . "d Ie(.h"lcal . rtltl.l . ht. nl iv.

UHIT£D It II'«lDO/lol

11I"010 lOCI"' OJ
GlIIo.T IIIIIT"I"

J$ ~S_

u.r-. WCI" 2.U.~....

technical

for amateurs

3 Years $12.00 (U.S.)

Journal

Leading

~
lSltl~l "t1ll $ !KlH $M~~

,_ I
I MOO Upplo v. ...... _

1 Ye.r $6.00 (U.S .)

WOIII,D Wlor

HAM 11I"010 MlG>\l lHl
_ ....... " . H. OlO4a

""
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RECO MMENDED MODIfICATIONS TO THE
CAL IBRAT ION SPECTRUM GENERATOR

by D.E.Schmltzer , OJ 4 BG

Two po ••lbllitle. of modlfylnl th e c.Ubration a pect r-um lent'rator module
DJ ~ HG 00 4 . rt' t o be Ilve n:

I. IMl' ltOVI NG Til E D RIV E "'OH TIl E "'IRST "'U EQU..: NC Y DIVIIJER

II lUI . ber-n not ed a re w tlmt.' . th at the flr. t Ir-equ...ncy d ivide r of m od ule
UJ ~ BG OM (IC 3 In "'I g , 3 o f (I )) dot" not dlvid.. co r- rec t ly Inaplte of tilt.'
f.ct Ihat the o . c ll l. t o r I. op.. r .t lv t' . T b e c au .... of Ihl . I. th.1 t h... decad..
'lOunter8 ty pe SN 7490 N uU'd In th .. f r .. qu .. ncy divid.. r . art· now ablt' 10 oper-ate
a l hl,h .. r- tre qu e nctee , but ,.e qulrt' a t t' per pu la.... to d r-tv.. Ih e-m . Thl . can b..
• chill'vt'd In tw o w.y. : Th.. volt.ae at eeenecucn 3 o f aale h 1. not comple t..ly
.qu.,... .w. ve a nd t he t"da .... are not qui t..... s t ......p •• wo uld be p rovld...d by t h ..
a. l .. wh.. n ope ,.. tl n l .t ••wncn. Ott the othe r ha nd. the voltalt' drcoupl ed via
,ate I c po. .... . e••teepe r atcpe •. T he d r i ve allnal for IC 3 ahould txererore
be lak"n from Ih " outpu t o f ,a te Ic In.tead of from the tnpc t , To do th i l, It
I. nece••• ry to d laccnnect t h" Inl .. rconnecttcn fr om pin 3 o f IC I I t o pin 14 of
Ie 3 on tht· c om po ne nt aide , ccrn ru ...nc ln a.1 r "lI l.to r It 2 ) and to con nect p in 14
of IC :I vi • • brid l e t o pi n 8 o f IC I, Ho weve r , th e dl n d v.nl.,t' of Ihla I. that
thl . poi nt h • ••n .. xl e rnal connec r ton wh ich m e an. th ai th....t e e pn o f th... Im-
pu l . t' . can bt' e Irected by .. xl", rn.1 cepectte nc ee ( ... a, by the ec r- n..d lead t o
module OJ 4 HG OIO ) .

Tht' ...c o nd ponlblUty I. fo r t h e qu.d ruple NAND-I ate IC 1 (SN 1400 N , t o be
r e p te c e d by th e quad r-uple NAND· Schm ltt ·trla l e r S N 14 13 2 . The pin . o f bo t h
IC . a r .. Id .. n tl c . l , how e ver, m e Sc hm ltt - t r illt'r p rovide••I" e pr r out pu t pu l ." . ,
In Ihl . e....., tlO m odiflc .tlon. t o the P C·board a re nee e e •• ry . It I. not kn own
wh "tht'r th t· u se o f thl ' IC · ty pe ha . a po aut ve o r nt' l .ll v.. l'U" ct on the OIlcUI.to r
ci rcuit wh ich h•••c rn e t tm e be.. n found t o not com mence cee tn eucn r e adily .
W". would the r erore II kt' t o ht·. r o f t he r ".. u lt . obt. lned in th l . m anner.

2. 2!1 kl h. C A Ll B UAT ION MARK";RS

A ,U,ht modlflc.Uon to m odule OJ 4 BG OO~ c an be m . de .0 thai 2!1 kH z c aU 
b r.tlon line • • ee pro vlde d . wh lc:h a re ve ry .dvanta lt."ou . now that a 25 kll z.
_r-cini h• • bee n . aree d for FM tra n _m il. lon. In Eu rope.

If the conduc tor I.n.. t o pi n 1" o f IC 7 i. dl.connec ted on th e component .id..
and th l . poin t c onnt' c t .. d vIa a bridal' to pin 12 o r IC 6 In.t ..ad of to p in 11.
th l a wUl mt'.n t hat Ih £' rr .. qu.. ncy dlvld " r IC 7 is no lon a .. r d r l vt' n with 10 kll z.
but with SO kll z. • • nd . .... 1lI p r ovld" ou tput a iin. l. o f 2!1 kil t via 1181.. 8a Ilnd
!I kil t I 1'1 10 I all befort'. ho .... t."vl·r , P t 11 will now provide th... out put .lllnd
o f 2!1 kill . nd I't 12 ••Ia nal of 5 kH z. , Sltlc e IIp £'ct ra l lin.. . of I kill .re ve r y
aeldom u...d . t hl. m odUIe.Uotl . hould pro vid e a m ol' '' r.vo u r ablt' a nd u ldul
combination Ih an th t' orlil na1 ci r cuit .

3. R EFER ENC ES

O.E.SchmUnr: A Dlallal Cal ibration-Spect r um G..nerator
VIIF COM MU NIC ATIO NS 3 (1971 ). ":d IUon 4. Pa l t'8 194· 20!l
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VHF TRANSEQUA TORiA L PROPAGAT ION
Part 2

by Roger Lenn ed Har r ison, VK 2 ZTD

12, C!.ASS II T EP- CAtlSt-;S ANI> C IIAHACT EHISTI CS

Tht" c harac l .. rl.t!c . or C ia •• II . or ..vpnir'li-IJpo.' T E l'. a r .' it"n~'rallJ w.. l1 kn o ....'n .
but th.' m OO.- of propaiatlon I. not J .. t kn own or com pjet .. ly dt'Hn "d , S.'vt' ra l
dtrrt'r t'nt l'kplanatlona havt" been put forward ba aed o n th O' cor rvl auon ob.~' rv .. d
b.. tw ... ·n nllth! - t tm .. Tt-~ I'-ob . .. rvauone and th.. cccu r-renc e of ,'qual orlal s p n 'ad - F
(7) . 1111. II~) , t ;llp.'rlm t'ntal r,·.uli li. wh .. n IlppU ..d 10 th. , va r lou. ttn-or- Ie a ,
ha v. ' ahc wn thr-rn to L", Inco r- r ect , but It I. wf'1I t"l t a bllllh" d thai Ihl'n' II liOIJ'It'
d.'flnlt.' ccnm-e-uon L",lwt"\'n apn'ad -F Blo ni Ih., path . conOlld"!', 'd and th. , occur 
r ..nc e o r C ia .. II T E l' (7) . (10) . (II) . 114 ),

Th ., h ill ho'r rn·qu ,'nc l.·. p r oplIll: a l l'd by Clall . " TE l' o((.' r 10m .. Inlt' n ' lItinll 1'0 " _
' lb ili ll '" 10 tho' c om m un ic a to r ,

Th"rl ' I• • maa tmvm .>(' cur r.'nr,' bdw...·n 2000 a nd 2:WO LMT wtth II I'n'nou nr. 'd
p"ak OIo m ,' wh,' n ' In Ihl ll ranAl:" fo r dHft'r<'nt ."'lIl1nn. and pa r tlcula r path ll. Thi ll
m.'ftn ll thlll Ju st aboul eve r -y ci rcu li ha ll an Indi vidual p. 'lIk oc cu r-r-cnc v ttrm- fOl'
dlfft'n'nt . .. a ,on, but It wl1l l,.. a om l' w h,' r (' b!'two' .'n 2000 and 2300 1.:\1T ,

Thi. colnc l.h'a w.. 11 w it h tht' occ u r-r-e nce o r ..quatorl al . p n ·a d- I-' bUI th., durul ion
o f TEl' I li na l l II u lullily It'll . Ihan th.' d u r a tion or epr-ead- }' (7). (10) . It hil I
not y t' t be-e-n t:"atll blllhN I wh y Ihi . la ' 0 . Cia II II TEl' ha l lw,'n o ba .' rv.' d to
1.11 unlll tho' ea r-Iy hourll o f Ih .. m ornine. but only rar.. Iy , Th.· occu t-s-ence- o f
C ia.. II Tt;1' op" n ini, 11 cr.. a t ..at dudng Ih.... qu lno lU'1 (7). f10 - 121. (I~la l h.
a p r l' ad- !" - th l l I. mor.. pronounc l'd than In th.· c . ... o f C Ia II I Te l' , Th.'III'
opt'nlng l art· f, 'wt'.1 during Ih~' wtnte r- .ol.t let' (7). (10). (II). (101) ov.. r Ih .. mag
ndlc t'quBtor. whi ch cceuea durinl Decemb.. r-Janu.ry for t he Ailian and African
• •-c t o r-a e n d Junt'-July for the A m ("r l("a l (7),

Starl tlml' 1 for opo.'nlni l vi. C ia •• II TE l' ar.. It,., .k p,' nd,>nl on path at'omt'try
tha n for Cia . , I Tl-:I' III al.o .r .. the Ilml'1I or dur-ar ton. C la l . II I. much mor..
to h 'ra nt o f IIlymm"lrlcal path a ..omet ry than Cla81 J.

U.ua lly conteo t e a ro' dependent on:

a) A ppea rancl' o f e q u a l o r I a I ep r-..ad-F at an 8pp roprlatl' 1l" OnlQllnl'llc
la ll l ud t".

b) 5"81101'1 of the y ... r , Lt'. proKlmlty t o Ih .. equtncx.. . .
c) Sunspot numbe r- .

12 .1 , I'ATH C HAHA CTERISTICS

P a t h h'nath, fo r Clal. I TE l' .r.. liwnt"rally from 3. 000 km t o 6 . 00 0 km (7),
(10-12). ( U ) and tt"rmlnall art" quilt" on ..n a .ymm~'lrlcally and obllqu .. ly I Uua l" d
with r ..gard 10 Iht" magnl'llc equato r (71. (II). Some ... .. ry long nlahl-Ilm .. pa th .
ha v~- ll....n ob.....ved (71 . 1111. (161 bu t th.. lI.. e Rn bt' "xpl alned by the ocCIl. lo na l
c ontlnua nc l!" of th ,' Clal l I Tt: P mode a ne r- . u n.(·t 111) o r a nolh .. r m oth' o f pro 
p.,atl on a ..lallng In a t ..ndlng t he rangt' o f . Igna l •. Again • • por-adlc e E II IIk..Jy
10 b,' the rt,nf'CIOr a t the tower f'nd of tht· VII FranK" , Tr-cpoephvrlc duct!na
c ou ld l'xtf' nd tht' ranst" In a . Lmlla r rashlon at the h lah.'r fr,'qu~·nelt·l . bu t litll ..
work ha. bt,t'n r"porlt'd In thl . direction, Nlt'l .on mt'nllon, F:a In Ihl . r.'CQrd
In hll pa p t' r (12 ),
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You ha ve probably norte ..d lhat I h ~' po•• lb!t, . and obllt'rv..d . r-angv of tilt' 1"'0
typl" of TE l' ove-r-lap, Thu. Ih. 'n· II a tonr- whe r ...tatlon. ( or drcult. I will
.'xp.'ril·nC(- bolh mode • • and lOn.'. wh.' rl' .Iationa will only exp.. rh·nct' onv or
th .. oth.. r- . Th r- an'a b.· lw .·.. n 20 0 and 30° i e omaint'Uc latltudt'l 1 ' 1'.. Fli" 2 .
:to 4 fc'roillhat{"h~'d 10 th .. Idt II II common i",und for both Cia•• I .nd " TE l',
SlaUonB located In t h" lIt' art'a. will .. ncounrc r botf mod." from tim .. to tlm~'

wit h p.-rhlOp. a eradual tran.ltlon from Cia•• I to Clalll II ( .. vtdnnced by an
Inrrt·a,.' In nUIlt' r fadlni aftt' r 2000 hour. I o r a .Ienal d ropout o f up 10 an
hou r '. duration (Ill.

Stallon' nort h and loulh of abou t JOo lll'omaent, tic la l ltudl' w ill tend 10 eve only
"ftt' r noun-typl' T f,;1' whl h- tho N. · 1I"lIon" cloll'r t han a bou t 200 to t hv ll.-omagnd*
Ic r-qu a m r- wi ll tvnd t o II",· only ,' vt 'n ln a -I )' pl' TE l'.

T he w t' a t ward move-ment of contnrt. via Claaa II TE l' la not i l' n"rally nu\('d
a. it II for Clal, I TEl', Th., I r r"iularIUt'1 t ha t occur In th l' bal" of the F
Ieye r , are e er-t atnty known to move ...."·atwa rd. b u I t h r- I r loniltucHnal
"Ipn'ad" I' ullually ccnetde r a bty wldot- t han fo r lh t' t'qulilorlal anomaly , A.
Claaa II TE P app"ar, to depend to a lari~' ~'xt .. nl o n tht' ••· Ir rl'cularlth' • • Ih ..
wt'alward move-ment may hl' ma.k..d by thl'lr longltudlnOiI width and th.. t o t .. ranc.'
to a,ymm t,trlc,,1 path, t ha t I, noted (ll) , (HI.

12 ,~, SEASONAL CIIAUACTE IUS T ICS

Tht' r . · II a m ark..d depr- nd encr- of Clall II T E l' on Ih e l'flulnoxl'l and BUn.pul
numtx-r-. T he lIaml' dependvnc c II noted fo r I'quatorlaIOlprt'ad* F (1 0· 12 ), (1-1).

Chuli II TEl' hn a a m axtm um numbe-r- o f occu r-r-ene .." wh ich lllgi tho' sunspot
max imum by Il yva r- o r 10 * al II not e-d for Clal8 I (II I, (16). The r,·a.onM
fOI" Ihlll Bn' nol yet c tca r- , but Iu r-ther- r ","'arch s hould l'\uddah' th.· rAulia l
llH' r ha nl s m l .

Similarly to Clall I . eentecte can b.. ha d almolt c ve ry ni gh t around Ih.' .' qu l _
nOll.,. III . 121. 171. (10). IISI durini pnk occu r-r-..nee y~'ara. Tht' r.· I•• r a p id
d rop oft In the number- of oecu r rencee .tlt' r thll Urn e, t..w eo nreete bdnl noted
du ring Ih .. lolltlct'. Ind tne y t·ar. I pa nnlnl t he eunepot m inima. Ob"'rV6Itlonl
ca rrlt'd ou l ull na: cbttqce eounde ra and beacon t r an , m Ut t' r ••110 b.. a r t hl l out
nOl , (121.

12. J. SI<IN'A L Cll AHAC TE IUST ICS

T h. · mo"t "urprllling and .. xclUna: alp..ct. oC CiaI' II T El' l ienal. an' Iht' h1llh
fn''lul' ncl''1 Ihat It wi ll suppor-t a nd t he hllh s ig nal atn'nilhl thai a rt' recorded.

Ii t"a c on t r a nsmlla io nl on 102 Mli z from Darw i n ha v. · bc en r ec or-ded In eouthe r n
J a pan on many occaelone, But. al y e I, t he r e ha ve ber- n no r epo rt e o f h l,h.' r
[ r t'quo'ncy II,na ll , No u pper Crl'qu.' ney limit hall b....n propo.... d tor Cia" II
TE l' al Iht, m ~,c hanl.m by wh ich It II r .. n t'c lt·d o r r",f racl"d In t h.' io nolphl'r..
II not yd kno.. n . IIt'n' lI.n opportunity for .. nll' r prl , lni Am a ll' u rl w ho wou ld
IIk .- to t ry fo r 10m.... xollc OX on 14 4 Mll z • a nd mak,' a contribution to a body
o r aclt' ntUIc kno w}..d,l' on • plw nom ..non .boul .... h lch " ' t' know IIttll', Vnfortu
na lt-Iy . 144 Mll z contactl might hav.. 10 wal t tUI th .. nl' xl lunlpot maximum.
Uut c1on't !t-I m .. dllcou r.gt' you from t r y ln , .

- 20 -



G e rwr.. lly IIp,·aklnll'. high IIlsn.. 1 IItn'ngthll art' t';o;pt'rl .. need having a ccnstce r
ablo' amount of nutt ...r-. Th., nutt(' r roll' Is moer ty bHwl;'t' n 5 001.1 15 li z and a
pow t' r apvct r-al d.'ne!ty g ra ph IihOWII that Dop pfe r- HhUt III mainly b,· lw .'.'n ! ,40 Ih .
ThlH In .'anll t ha t, a l t tm e a, AJ (USU or SSUI slgnalli w ill bl;' s.·rtously dl;'g rad,'d
(12 ), Tilt' ..rf.'ct on w tdeband IlYIlIt'mH ( FM or I'M) would b.' m uch 1t'1I11. but
TV would lIuf r.·r owing to thl;' IIpr.....d o f ti m .· delays .. ltpt' rl" nct'd (1 2) ,

l'at hH who se te r m tnsl e a rt' mall m'!lc conjugates ( hll\'1;' the aame a ngl t, of mag
neue di p but the oppost t e lI...neo, I. e , 250 Nand 25 0 S I e xpe r!t'n('e t h.· htgh.. r
f r qcenctea mor.. cnen a nd with greet e r r e liabfllty , The IIlliflal at r-..ngth fo r
t h llt' pathll III h lgh e r than fo r t he 11'1Is Ia vo u r-abl ... aeyrnmet r-Ic pathll and path
length II a r e gene r-af ly ehorte r ,

As Cl alll II TEl' I, p robably suppo rted In 110m I' w ay by fI e ld gu ldt'd toru aattcn
(12) . the c Ioa.. r a ray c a n J e lau nched to Illfl g...ncy with th .. magn ettc Itul d , til ...
more favou r-able ar-r- illI charac ll' rl.tlc" I, .. , hliht' r r r- e qc enctee will be suppo r-t
t'd , h igh er Itinal Htrenithll w lll b... gua rantt'.'d and g r-ee te r- rt'lIa bllity w i ll be
obtatnr-d than fo r 11" .11 . favourable r ay a.

Ma ny people r t' fl' r t o CI a •• II TEl' Sl tra n l t' qu al o r lo l eceue r . Thi ll quite wrong
for a numbe r o f r ee sona. Scatte r- 'p ropagation Involves Inc che r ent r e Il ectlon
fr om t r opo ephe r-lc or Ionospheric Irr...gula r ltlel . Signal IIt rt'ngt hll a rt' weak and
ha v.. a conatoe rabte nutter c om po nent , 'P r a nsm tt ted a nd r e c et ved a ngles o f e Ie
va t ton fro m me grcund are much grt'a t .. r th a n fo r a fi e ld gutd ..d mode a nd
'Ignala are not nece eee rt ty r ec e ive d cv.. r a g reat ci rcle r-oute , Hang.. s for
ec a uer- p r op a gatio n a r .. much \ell t han for C lallll 11 T El' . It app...ar-e that t he
conald,· rabl .. Ilutt er- com po nent e tten cbee r v.. d on evenlng-fyp... TEl' It' adl to a
C'onfullio n Involv ing t he m nde s of p r opagation . Clan 11 TE l' II d.. pendent on
m any fact o rl I season, eune pc t a, geo magnetlc latitud e. et c . ) t ha t , .. ...m to have
no b.. a rlnll o n tr-ue ecat t e r- m ode e.

13 , CU R HE NT HES EAHCII

T he tonoepbe e tc P r edic tio n Se r vic c Division II cur rently conducti ng r veea rch
In lo T El'. part ic ularly the e ventn g -type o r Clan II , E: 'lll lpm ..nt I, bt'lng Ilt' l u p
t o l'xam lnl' t he IIlg na l c ha r acte r istic I of VIl f-' beae cn a Ioeated In J a pan and Ko r l' a
III pa ri o f t h il r t's l'a rC'h which III l imed at t' lucldatlnl t he pro pa ga ti o n rm-chan lam
of l' ''t'n ln g - type TE l' and e ven tu ally prt' d lctlng ltl eecu r-renc e , 1' 11.' tcnosonde
located a t Va nlm o, New Guine a , III Id t'a lly IIlt uated t o etudy t h.' equatorial ren e e
ph e r-e , It will b(' equippe d with a n Inte r fe r-omete r- system to aaallil! In s tudy ing
the I r rt'gtI1a r lt lell that c au ee IIp read-F, It III hope d tha t , by Septembe r 19 72 ,
e xp er- Imental s horl-te r m TEl' wa rnln gl b r-cedcaat on a n !IF tr-a nem tt t e r w ill be
ope r-auv.. . l iving 30 to 40 m tnute wa rnl ng lil o f poa alble openlnge,

13. 1. 'ru rc A MAT EUnS CA N HEL P

cthe r obeerve re are we lc om e and _hould

IHv • •

M r , Hoger Ha r-r t eon ,
Amat eur- O b_t'rvl'r' , Hep c rt s
lonoaph ej- Ic Pr-edlction Se r vt c e
162-1 66 Goulbu rn St r-ee t ,
Darll ng hurat . N. S. W., 201 0
Au stra lia

Repor-ts of T El' f rom Am at l'u re and
be at' n t to:
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H"IlOrt. Ilhould contain al much of th.· (0110'" lni information •• po•• lblt·:
al Dat ...
l> j Tim.- ( not<· ",'h.-th .·c local o r G MT I .
e) F I·'· (lu. -lle y or LJand.
dl Sljlna l IItn·nith.
'" fo"a dlni characlt·rllltlc ••
o Loc a ti on of your Itatlon and cnll IIIin ( with locatlon If pOlllble I of IltaHon.

he ard o r work,-d .
al Oth.. r ob... rvallon. , I ••· ....... 1I IIporadlc-E notlct"d al t h.. tim .. ; If 1I0, to wh a t

art'aa? O ld the . ianal. a lart In 00t· art'a and move 10 a not ht' r or no t? Wh ,·n
w e r-.. aianAI. tirlt norte .. tl And ",'I1('n did t h(-y dl •• ppl'.r?

J'rlnt .. d r. -port (o rm. for Ih ,' ••• teta nc .. of obMf- ry.. rll CA n b.. oUIAln .-d (rom me
al th ...bov,' .ddr"••,

Evt'n tually , It I. hoped thai Tt-:I' will l>.. Includ..d In Ih .. no r m a l pr-vdlct lcne
IlIu..d by I. 1' , s. D,

14 , CO~CLUS[ON

Armed with Ihl . Info rmation , and m flkln a r d o'r.. nee to t he' m epe In n a l , 2.
3 a nd 4. any ke e n VH F m an in t h, - r liht location can wo rk ecm .. qull .. "Kolle
ux.
n ..l.t lv.. ly atmpte ..qu lp m e nt alv('1 good r elult. with TEP, moet peop! e , whc
ha v.. work..d thl . mode . f"Unnlna 1"1. t h.n 20 watt a Input. An t l'nn. r ..qat r em enll
a r .. a1&o minim al ; m any peep! .. u,lna • 3 or <I e I..m .. n t Yail lind 10m .. only II
dipole o r around-plane antp nna.

Itun -or-th.. -m ll l r ..c .. lvlna . ..t-up.lnvolvlng. ccnverter to t un ... b\l- I F o r can
v.. ri ..d carphon.· a lv<' iood rt'llu ll. all IIlanal. ar.. ullu.lly qu it,' e t r-ong , AM,
~'M, PM, USB, SS B, C W o r FSK I RT TY I can b.. u . .. d wi th th.. I dvanlBa"
aolna t o C Wo ssa and 1"M o r I'M .

Pr..dlctlna TE l' o n I dally ba,l. I. nol yet po.llbl .. , bUI k.. t"plna II watch on
a . ultable loeatl'd beeccn will Indlcat " when th e b. nd II o p..n . w hen t he I. P . S. D .
Tfo.:l'warnln a . .. rvt ee com .. , Into bt'1n a a pow e r-Iul tool wil l bt" IIvaUa blf' t o • • , ll t
Am at"u rl [ lind o t ht"rI ) In ta kl nlil advantajle o f the uillllnjl po lliblltth' lI errc ro..d
by CI a .. 11 TEl',

Sulla b lt" b..acon. a rt' ien erilly IIl t.'d In v.rlou. Amalt,ur Jou rnala I"QST",
"Am a lt- ur Ra dio" e te , ) but I .ultable be.eon a.. evtee I. no t .VI Uabl .. In m any
pllc " . , P e rha p i thll could be Inv".Ua.t e d by tht' A m l t e ur- Socl.. t1" 1 In th..
ar.a. wh e r ...uch a . .. rvlc e dOt'I not .. dat.
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Com monw..a lth Uur.. a u o( t.\t·t .. o roloiY.
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.1I1.t. nce In obt.1 ni na p.. r mlllion fo r VHF C O M M UNiCATI ONS t o pu bll .h thl .
Int .. r .. . Un i a r llc lt,.
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A SHORTWAV E RECEIV EH MODUL E FOR USE WI TH VHF
CONVERTERS OR FOR DIRECT RECE PTION UP TO 70 MHz

by D. E. Schmitzer , OJ 4 DO

INT nOJ)UCTION

Th... . hortwav... n 'cl'lv,' r to b., d... . c rl b...d e ",hlblt ll a high lntermodulatfon a nd
c roll . modulat ion r e j ecuon and high III'n. lt lv lty . I I III d.' l lgnt'd fo r UB" In the
TEKO modular . y Btl'm d.... c rlb...d In (I) . bUI It I. Ju .t nil lIulta bl l' fo r rvceptlun
of any .Inglt' sho r -twa ve amewur band bl'hn','n :1. ~ Mll z and 70 Mitt . Hoth.
narrow ·band v('r.l on fo r JU. I covl'rai" o f 14 Ilm lt ed p.rl of me band. .... i.
Cw-bend, or a ....-Ideband \'. 'ralon t o cove r th ...... holl· of thl- amate-ur- hand In
qu .. . tl on e r e il v,' n . 1>I·laU . a r e al l o glv.' n for dlm l' n. lo nlna th,' r .. (' ...lv .. r fo r
ea ch o f the a m a l eur band • • F l eure 1 gl\' .... a bl ock d la eram o f a pol.l bl ... co rn
blnatlon for a n t 'M jSSll j CW recei ves- e nnvr for VH F o r o ne o f th.. . hortw . Vl'
band •.

VHf ...I
I r -- --,
L -t VHF CO"' . " . ' t- -

L J

..,
OJ 4 fiG OlIO

I_~~ SSIIIC W· IF

OJ 4 BCt 00 '

fit. 1: 'loc~ .itIf_ .t _ "..... I!lIIIl••MII
",mill , 0 Mod" '" ",,,,'1"",

H . ... v ... r a l s hor-twave band. are to b.. r ..cetved , It will b.· ne c .. . l a ry fo r Il.'v.'ral
euc h r ec etv er modules t o ll.. conet rvc ted et nce It ha g not ll,' d... lgn('d a . a
. wl tc h.blt' eec e tv ... r fo r 'II' v"ra l amal eur band• . The main application for which
the- .utho r d ...t gnl"d th ... r ecetv.. r wa s fo r rec..pnon ot VII F and C u t · s ignal , In
co nju nc ti on with a . u lta llh' conv...rt e r-, T h.. dlr..ct Ult' o r th l . rnodu'le for two
e nd four m etr.. . wlll b.. dl.c u•••-d In ee cuon 6 .

I , CIHCUIT DES CIUI'TION

F lgure 2 i l v.. . the circuit d l.gram o r the r e c e lv.. r m odul.. , ""h lch ccm p r te ....
R F · l' r ..amplttle r , ml...tor, c ry. t a l tllte r and Jt'·pr..ampllrle r.

L I. IUo' - I' IU :A M I' LJtu : n

The Input IIlall'" I. "qulppl"l! wllh • dlode -pr-ot ecte d dual -Ifate MO S F ET a nd I.
dlm .. n a ioned tor an Input Imp.'dane.- o t ~O to 60 n, T h l • • t a ll" I. , howeve r . not
pow e r em ut ch e d , e tnc ... It wou ld bt' n,'c"slary to conlld.-rably Ine r ...allt' th e
Input voltllfe It t h.. 60 n Input Imp...dancl' ....'a. 10 b.. matched to the Inpul nn
p"danc(' or t h .. MOS FET , whic h II .. ",t n 'm.. ly hllfh In th.· . ho rtwa ve r " lIlon .
T hl. Inc r e a lt' o r t he Inpu l vo ltall" would In turn moa t probably ceu ee Intermc
du letfon pr-oblern a and l· ff.. ct th,' l.rgl'-slanal charactl"rl .t1c . ot tht· r-ec e Iv er-.
F'or- thi. r",a .on. It I. nee .. ..ary 10 keep thc gain bet '.' .. n th.. ant",nna Input and
th .. m i.....r lIag.. a . low ." po". lbl... Includ Lng th., Iner ot volt. a" c a uII.·d by
t rllnltonnation In th.. r .. . o n ll.n l c i rcu it. , Th.. limit. a rl" g1v .. n by th.. rl'qulrt'd
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seneruvny , noweve e , 1M. n...-d u.ually nOI be "arr\t-d oul 10 .uch It·nilh. 111
the- .hortwav,' rf"iion a. al VII F . etnce th .. nola" from th., snh'nn. la uaually
hl"h .' r Ih an Ihat of tht" Iran.l.tor, Galt' I of Iranalalor T I hi tht'n'for.' counec r
f'd 10 Iht' .am.' lap on Inductance I. I aa Ihf' Input. Thl' Input c rrcurt la only
aUihlly damped and Iht"rt'fon' ha. a con.idprabh' .. ((('clan thl' at'!t'ctlvlty , In
c rde r to keep the hleh dynamic Imp..dencee encounte red In Ih ...hortwav.. r .. •
elan . In spilt' of m e at ..ep .Iope of Ih.' MOSF,.:T. within limit., the <Jraln con 
rwct ro n I. also co nnected 10 a t a p of tt. r ...onaut crrcun "OIl1prl.lng l , 2, T he
d rain drcult rt·pr.....nl. a llandpaa. flll .. r In conjunction with Ih.· IIUb. "fIU t'nl
re eonent ci rcuit compri.lne L 3/C 7. The Inl,uI etrcun tcgethe r with Ihl. band
pa •• fil le r eneu t-e e a ve ry hleh Imai" r-eject lon which I. g r-eate r- Ihan 60 dH evvn
al an Inpul frt'qul:'n"y of 30 Mll z . The ,aln from tht, Input to ialt" I of Iht' mtxe r

amount. to U d l! to 17 dH with all v.. r . lon . ( 6 to 7 11m ... ).

1,2. MIXEH

The mllwr .Iall" la .1.0 ",qulpp..d w'llh a dual·gal.. MOSF,.:T IT 2} . Th,' mtxer
alag.· has been dtmenetoned ac cc rdtng to t he expe rlmt'nl. glvl'n In sectton 3.
o f (I ), T he local oac1llalor vo llag.. i. f.. d to ga ll' 2 of the mhwr tra n .l!l l i t o r via
a Iow-tmpedance tap on me r...onanl "l rcull comprl.lng I. 01, Thia ar ranat'ment
allowa the u ee of. lew-Imp..danc .. COlld.1 cabh' b.. l w....n th.. loc.l eecntero r and
th e mlxf'r at.g.. , a nd .Iao fllh'ra OUI .ny h.rmonlc content of Ih .. local o.clllalor
voltall", It .1.0 p rcvtdee a c e rt a ln dl'gr.... or deccvpltng between the Input o r
Ih., rt' c d v.. module and t ht, local oectt tator-, T h..."r<"ent·o module Ihl,rt' fort'
"xhlblta • v.. r y low apurtoua .Ianal r.dlallon , which I. Iur-ther- d.·cr.. . ...d due
to t he r."t Ih. t Ih .. local oaclll.lor .Iinal la ft'd In via an H...-feedth r ough or
coa.lal .0ck"1 and nOI via Ihe 13·pln connector-e. Th.. Iow -capac ntve fl't"dlhrouih
ahould b.· mounted at the aid., of the TEKO-box n.. a r to point 1'1 101 on Ih., I 'C ·
llaa r d. T h.. o.l!lcillator modul...houl d have lin outpul Imp<'dance or ~o to fiO n,

Th.. mht' r ia follo.... ed tmmedtately by a cryalal mlt'r al ..... . i1v.. n In (3l. Thl•
..n.ur.. a thai tht' r ..qul rt'd " Ii na l la filtere d out from Ih .. un .....nted alanala r-e-.
latlv.. ly ..a r ly .0 Ihal th.. l a ll t' r art' nOI ampllfl .. d to .uch a hlih h'vt'l tha t It
I. d l m c u ll 10 su pp reee them lat e r , TOil' the r wl lh tlu' low ialn of Ih.. In pul
atait'. of Ihl' modult" . Ihla i\la ranIN·. a v"l')' lo w in termoduhltlon ll'vd lind
good la ril"-algnal capa.bUIUt'.,

Tht" m tt' r ahould b.. aelt"c l.. d 10 8Ult t he r .. quir .. d op.. ratlnl mode, U the r t' 
celv.' r l a 10 b.. d... iint'd for ... vt'ral mod... . t h., w id .. a t Hllt'r ahoul d b.. p r o vld..d
in Ih., r ec .. lve m od ult" and fo llow e d by a na r rower Hlt t'r In Ih...ub.l·qu.'n t I'"
ampliH.. r . "'or In.tanc .. , th.. rec.. lv.. modul.. can b.. equlp,"'d with Iht" "'M
cryat.1 m tt" r X F·9I-: , and alnce 1....0 cry.lal flI tt'ra wil l b.. In uae, It will bt"
lufflclt'nt for an X ,.'·9A SSB filler to bt' uat'd In t h t" SS8· IF bt'caull.. th.. ultl·
m a l e .el.. c tlvlty wl1l have .Ir..ady b....n provld..d by t h.. I-'fo,l ft lt .. r , I( a na r row
band C W rt'c .. lv .. r ia 10 b.. conatrucl .. d , .n X fo'·9A can b.. u ...d In Iht' r f'c .. tv.. r
modul.. a nd followf'd by .n X "'·9 M C W rIl l .. r In th.. IF amplifl .. r.

Wit h th nct'ption or th t" X F·9E F M filter, all KV G 9 MH z cryatal fIl l"ra n ·
h lblt a n Im pt"danct" o f ~o o 11/3 0 pF; th t' "'Mrtllt'r haa 1200 11 / 30 p F, Th.. valut'a
o f r .. a lalora R 11 .nd R 101 mU.I b.. d im .. n. lon t' d accordlnely. Sioct' R II det.. r·
mln .. a th.. conve ralon ialn . Ihl' over.ll gain i. hlih.. r wht'n t h.. h1ih .. r Impt'danct'
f 'M fil l .. r XJo'-9E la ua..d . A"co nHng 10 t he autho r , It la nol n.' '' ....ary 10 .lIin
Ih .. pa rallel capacitanct'l (which la vi rtually Impoaa iblf' 10 do with .maleu r
m ..ana I IlnC" capacitors C 17 and C 19 corrt'apond autrlc i.' n tly .ccu n h·ly to
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tln- I'l'qul rl'd va lu t'lI t ogvthvr- wllh Ihl' COIIIWCII'd tra nsistor. and ci rcu it l'al'lIcl 
t lull·. ·•• Th t' . t' h·c l1vlty cu rVl'1I o lttai llt'd III thl . m anne r- art· m c rv than lIu fflch' lIt
fur pra ctic al o p.· r a tlon .

I. 3. IF I' It EA M I'LI F I E H

Sinn' Ih. ia ln o f tht· nF-prl'ampIHlt'r a nd t h.· mlx{"r . tai" h a ll b.·. ·n kt'l't 10....
In o rd.. r t o o bta in the be a t largt·-. linal cflpabill t ll·' . tho c ry. ta l fUIt'r i. dir..ctly
fo llow.·d by an ampHfil"r IIta gl· . Thi ll " Iai{" deco uple s the l ow -Im ~>t'dane.. out put
f 50 t o 60 n I Is-em tne cryltal rilh'r a nd provtu ... . a gain ot a !' p r ox lmal cly 13 dUo
If th .· 'U blw q l,H'n t I F ampll f!e r 1'0...... /1 '·. a h1ih-lmp...dance Input and c a n be
conne-ct ..d t o th. · rl'c d VI' m odutt' v ia a . ho rt 111'11"" eonn..euco, It 1. pOl albh' fo r
th.. o ut put taping t o b.' plncod hllJht'r on I. 5 In o rocr t o obl a ln a hlgh.. r vo l la ilt·
illtl n .

2. GA IN CO NT HOL

Th.. Qal n o f the HF-pre ampllflt'r ( T I I and lto·- ampllfl .. r ( T 3 ) can b. · con
rrotl ed via ,alt· 2 o f th eee tranli.lorl . Hoth o f the. ... conn..c t tcne ar.. f..d to
tht, 13 -pln connec to r- . 0 thaI th e AG C 01" m anual c ont rol c a n be m adt· • • 01 .. 
. l r t' d ( PI 6 .nd I't 10).

In or-der- to o bt ain maximum ga in, th.· v01l.gl".t th t"a(" tw o connec t tcne .hould
b.· .. qua l t o the o pf' r.t1ni vo lta it· IlI\d IIhou ld h,' r educed tow. rd. 0 V In c euc r

to d""t·a llt· Ih .. e.in. Tho.> ga in of " a ('h o f th.· MOSFt,;T . will b., dt·cr... . ed by
20 dH In thl . poetuon. If on" o r t wo mo re IF - 81. g,·8 art· conrr c t ted dow n 10
o V In Ihl . manner-, the t otal c on trol r a n il\ t' o f 60 to 80 dB wlll bt· . ",fHc ll·n t
for opera t to n In Ih ,' IIhortwavt· r ..glon .

Ir It n.. e .· • •• r y t o Inc rease t h.. c ont rol r a n g.. tor VII F s-ece ption wh er- e- a c onl r o l
rani" o f up to 120 d U Is r ,·qu i r .. d , It III pO. llib!.. for the con trol vo ltalll" at gat..
2 10 bt · n ·<.lucl.'d t o approximately - 2 V. TIl" Qa t l' 2 conn..ction of any IIt a i l' Ih a t
I. nol c ontroll .. d should be connec ted t o the fu ll opt" r a tl n g vol l a lll t" ( 1'1 8 I .

3. CO MP ONE NT nf.:TAILS
3 . 1 . VOI.TAGE-DF.PENUf.:NT C OMI'O S E NTS

Thl' opt' ra tln g vo lta e e o f the r e c ei ver m odul e I. In m e rane" o f 12 V t o 18 V.
AUl'ntlon mu . t o nly be paId thaI th.. eat(" 2 vo ltagt" 11 o f the MOSFET a arl' adjulltt"d
t o th l' moat ravourabl .. value •• The valut,. o f thl' appropriate r e .i.tor. It 3 ,
J{ II and It 17 a rt" t he r e to r e glve n In Table I a. a fu nc tion of Ihe Opt' r a t in g
voltagl'. The la blt" abo li.lli a tht' valul' . o r r l' . l lIt o ra It II and It 14 .11 wt"JI ••
It 18 and It 1 3 Whic h ar-e deptnd"lIt o n th.. c ry.ta l rUt .. r u s e d In th e recetve r,

F iltH X t'-9A t o X t '-llI> a nd XF-9 M Xt' -9J::

U 12V 18V I8V 12V 15 V I8V

It 3, R ' 270 k 390 k 47 0 k 270 k 390 k 470k
R ll 510 n 510 n !l10 n 1.2k 1.2k l,2k
It 13 10k ,,, 18k 10k 10 k 18k
H 14 eec n 5 10 n 510 n 1.3k 1. 3k 1. 3k
R 17 100 k 150 k 180k 100 k 150k 180k
RI8 210 n 270 n 210 n 390n 390 n 390 n
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J.2. F lt t:QUENCY - (}1':I'l:N1>ENT COMPONt:NTS

TAblt> 2 UDtI the frtoqul:'n cy l"lI.nj:t'D, the bandwldth l and ialn f1rurt> 1 ml:'aDurt'd
on the- prototypes , The ialn f1li1urto s rep rt>Dl'nl Ihe va lue pr-e aent betwee-n Input
P t 2 Ind , a l to o f t he mixer, The blndwldlh o f the nar-row -band ve r eton Wa D
kept narrow In o r de r to JUI I COVl' r t he CW portion o f Iht, amltl'ur bInd In
question , On the other- h and. thl:' bandwldlh o f the wl de ban d vt"rllon 1. dtmen
sioned 10 that the wh ol.. of th .. amateur band 1. wUhln the I dO bandwidth limit.,
or ccur-ae , the gtven bandwidth and IiIlln vl lut>a are dependent o n the to leranc e .
of the com pone nts ueed , eDptoclal1y t he tncuctenc ee . .0 thaI .Uill l deviation.
from th".l". Hillre. may be e nceum r e-d ,

moo,. rn......ncy r _J..clLon'

a 60 d ll .. UhIh _ 10 ..
v.. r . lOn .nd con. Ld. r.bly
,r.. t .. r on ,h.. 10.. ...
b. nd•.

G. Ln r....m th .. In put urto
t· · o ut put {IO n I....dl:

_llh X.' · U ; .1'P n>~ . 40 dlt

" llh X.· · .A ' 0 1>.nd M
.PP I"O~ . n a u

U.nd Input Ir..q. R.n. .. o.dl l.lo r ,. , G. ln up I
m nUI"O.. !nl MI.. fn"" ..ncy b.nd.. 'dt 'r a

.. ld _ • Mil . klh '"
"

, ,. , · ,.. ~,~ . ,.. '" "
" • ,.. · ••• ',I • ,. ,

'" "
" '-' ,.. 11. 1 • 11.6 U, "

I, ·
" • ,. , · ,.. I I. ~ • 12. I ... "
" 1,1 1,0 - '-' 11. 0· 11 . 1 ... "
"

, 14.0 • 14. IS 1. 0 • I. IS ... U ,
" • 14 ,0 • 14 " '. 0 • " '" "
" , 21. 0 · 1I . n 11 .0 • 12 . 1S '" U

• 21. 0·21. 41 11. 0 • L2. 4I '" "10 , 28.0 _28 . 2 I V. O. IV. 2 '" "10 • 28.0 - 30 .0 U . 0 ·2 1. 0 B OO U

• 1.1 '0.0 · '4 ,0 4 1. 0 · U . 0 8000 "

The va l ue. of tht, frt'qu\·nc y·d.·p".'Od'mt c ompon..nt. are IiIlv..n In Tabh· J, Tht"
80 mvrr-c ve rllon of the r t>ceI V"r m odalv u.e• • loc al Ol cillator Ir-equency In
Ih .. reeton of ~ Mill, wh iC' h I. oft"n u .... d In . ho rtw. ve 558 equlpm ..nt. AIt,·n·

,.. " CO CO ,,. .' n CO T,,. .tr. CI elIe, c u ." "' "' "lu .., . I .. .." I ...." mm , .. m oo mm ". e7 p F ". " . 0 .0 .0
dL•. dl • . ,

" , 3. Z 7 UZ I4 36 Z I , O. 2 ~ " I ,. , ", '" ••• 1000 '" '" '" ·
". 3. Z 7 31 Z 20 38 Z 2 I " "

, ,., '" ", " 1000 '" ., '" 10

" 'lI Z I 30 Z 1 30 Z I I " " " O. U .. .. , ... 10' ", ", ·
", 20 Z 4 20 Z ~ 20 Z I " " " " e. , .. .. , 1000 '" '" ", ·
". 20 Z 4 20 Z. 20 Z 14 " " " " ,., .. .. , 1000 '"

, '" "", U Z 3 n z. n Z I " " U " o.n .. " . ... 10' '" ", ·
" . U Z 3 13 Z I 14 Z 1 " " " " o.n .. .. I ... 10' •• '" "
10 , 11 Z 4 11 Z I 11 Z 8 " " U " 0.21 " " . '" .. ", ". ·
10 . 11 Z 4 17 Z 8 L7 Z 1 " " U " O.U " "

, n, .. ., ". ••
• • Z> OZ • • Z< " " • " O. IS 10 "

, 10' n ... '" ,. ,
Ilrld,_ Il I : ""I n A .nd e ror . n ahO" .. . .... band.; w l .....n A . nd Il for .Ia m ..t r ....
Ilr'd, .. II 2, b..I n F .nd G for . ll b.nd••
T.bL.. 3: V. I or th .. fn 'l" . ncy_d.potnol .nl <ompon..n'.



u c n . hou ld 1.> 1.' pa id that th l l ""11 1 cault' a n lnv l' ralon of the alut·banda and will
r .. qu l r e t hM t h,' .calt· I. m ark..d acco rd inely. T'he 10.... I.'. t In"ut I r-equ ency will
bt· obtaln..d wit h th e hl ght' l t local o.c illato r fn'qla'ncy a nd vic .. vt'r.a, If a
I r-equeney ccunte r I. ueed fo r Indlcatlon of th t· fr t' qu ('nc y . It ahould be pro
Ilnmm.bh' and 1.>(' a bl e to count b. c k ....,.rd.. If t h l. I. to be avold"1! by placi ng
the 10c.1 o.cillato r fr e qu,·ncy above th t' Inte r-me d tan- f reque ncy In th.. 12 Mil l.
r e ilion. the r ....onant ci rcui t fo r th t' local ollc1l1ator f r-equency comprl.lne L"
. hould th en be dlmto-n.lonl'd a. for t he 15 metre v.. r a lon , A••hewn In th e Urat
four lint'. o f T.bl.. 2 , the e.ln and band",'ld th fl eu rf.>••re not a llt're d.

If no valu... a r .. etve n In the tabIt' fo r capacitor C 6 . t ht' capacitancE' o f the
conduc tor lanl'a wil l bt' aunlete nt a nd no cepec u or wi ll be r e qut red. The ab
br-evlation for th e coli data I. a' follow. : 36 Z 20 m e a n . th at the tncuctance
cond. t. o f 36 t u rn . with the la pp in e point " z;" 20 t u m . from the col d end ,

3.3, FU ltTlll-: H COM P ONENT DE T AI LS

T 1. T 2, T 3: "067 3 ( il eA )
l. 5 : ac t u rn. o f 0 . 25 m m d la. ( 30 AWG 1 en am ell ed coppe r win'

u. ln ll t ype II coil ee t ,
Coil I t' ll I and II art' I pecial coil lI e t , .vaHablt· from th.. pub l te he r-e ,

AU r e .l.torl for 10 m m . pacingll,
All capac itors for 15 mm . p.clng"

13 - ptn connector
n'; KO -box 3A
cryltal ruter (KVG ), ' ''l' a l'c tlon 1.2,

of , CONSTHt:CT IO N

T he p r-inted eree u u boe r-d ha l be e n d... ien ll.' d fo r In .la U. tion In • Tt:KO-box
.0 thl t th e t-ee.. Iv e r can be u.ed In the m odu lar r ec e t ve r .y'h'm (2) . Th e I'C 
boa rd h a . be e n dt'aIJnatt'd UJ " BG 01 1 a nd th.. dlm ..n.lon. a rE' 90mm by 65 mm,
Th ... conductor I.n .... a nd compone nt location•• r .. gtve n In F leure 3, a nd FI 
Ju rE' " . how. a ph oto era ph of t he autho r " p rototype.

~ -.,~- --..;
tlJ 4 A(, o·

0, ,'. "c" c9.: ..1n
·11.... •

••
~

•

I
l.--l---==--_-=....,.~=:=..;:....__ _'l
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:l e .1)(

tU J ll"'ltvn~

T'he connecttcne for the an lt-nna a nd local c ectuetc r should p refe rably be In tne
fo r m of IU' · !e t' d th r otljh . or c oa xia l loc ko-ta , ea peclally In t hl!' ca,,' or t he hi i h t' f
eho rtwa ve banda . The antenna I, no rmally connected to point "D", If, howeve r-,
th e Input IIi'lall. to be Ied via the 13-pln ccnnec tc r-, 11 will th t'n br- n('ct-Bury
fo r. bridge to bE' made between point. " I)" and "E". T he loca l olclUstor a la 
nal t. fed to Pt 14.

e. AI.IGSMENT

or ccu r-ee, thl' meat favourable method ot 11II"lnl the recetve r modu!l' I. wlth
thl> aid of a ...... eep Kellerator . In o r de r to avoid any dt-Iunlng e rrocte, thO' nt- ' ·
voltll'" ah ould be taken from jate I o t the mh.er tran a tal or .t tht· h1iht' lit Im
p..danct' . 'I'he p robe ahould tnerercre bl' cou ple d In via an approxlmalf'ly 2 1'1-'
c a peen o r-. It .uch teet gt'ar I. no t a vailable. the recetver moduh' . ho uld h "
aligned for maximum Indication on a . hortw a vt' rt'celver l unt'd 10 th.. appro 
prialf> Irequency , o r In the s- e c etver ayat l.' m when com pl e t e d .

With the wldeba nd ve r-etone 20 wand 10 w t hl' r e la a alightly ovt' r - c r l t! c a l
c oupllni o f t he bandpa88 ruter- . The value o f C 6 cou ld be dvc r e a e ed fr om 2 p I-'
t o l. !. pfo' du rlni t ne all gnm,'nt whi ch w1l1 r-educe the coup lln i and th e band
width . I tcw e ve r-, 1t is bdtt'r fo r thto r .. aona nt c r rcuue c om p r la ln i L 2 and L J
to b., da m pe ne d wi th a r-e a l,tor o f J . J kH durlni the aUgnm e n t , Thl a damplna;
t'n llurt'll Iha l the c c u ph ng Is not t oe tliht and t ha t th.. c i r c u its c an b.· all i1lO'd
In th.. c .. nt r e o r t he band ror mextmum !'l'adlnl . Theee IWO r .. s lalo ra IIIhou ld
b.' r ..moved after cornpleung tlll' aUinmt'nl , ant'r which Ih .· c l rcu lta ....,11 1 be
com e m are t la;hl ly c oupled lI. ialn, 'The ca r t'S o r the Induc lanc", a IIhoul d th.'n
only b., altt'rt'd when Ih .. rt'qu lr.'d m.'a aurlna; eqctpme nt for aw "t'plni tho band
width I. avallable .
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Th.. vpr.lon . 20 ...nu 10 .. ~·Ilh lb lt . dip o f .ppf'OlIlmatdy O. S to I dU .t thp
" " Ill r .. fro.'qupn cy o f the l>andp- •• c h. r ac IO' rl.Uc .

Th.. I.. n m ..t .... wld..band v.. raton 10 .... I. eat r-e m .. Iy . ult.bl .. for u .~· ... Ilh VIIF
andUIIF e on ve rte r••In(' .· II provld~'a Ih... full band... ldth o f 2 MIl ~ .

s. USI': FOH UIHE CT VII '" It EC E I'TIO N

Wit h the dlm"n llonlnll Illv "n for SO Mil l. II poulLol1l" 10 oLot.ln an Imalll'
r-..J' ·c Uon ot approlllm.I.. ly "0 d ll. Thl••UIl a plaLoI.. value ...111 dt' l rio rat ..
011 Incr..a .ln, th .. Ir-equenc y (ho...eve r , thll"r .. _houl d bll" no dlttlcuIU In m o-
dlfylnl me unll for reccpncn o f tho.' UK- four merre band I . Thi. I hy Ih.,.
a u lhor hal not liven any dala for Ih" 14" MII.L band . Inc .. he bll"lI.. v th.t th..
1m a ll" n ·J..c tlon ...ould no lonll" r • • U.ty th.. d~m.nd. of mode-rn VHF ..qull,m,·nl .
Howev.. r. ce rte tn ddall . ar.. 10 bo' ,Iv..n r"lardlnll po• • lblc moditklltlun l In
o rd ~' r t o o Lot . ln a Lot·tlt·r 1m aliI' r-ejec ll on o n th O' two rm-t r .. b.nd .. h..n u.lnl th.'
t-ee .. lv .· r m odulo' fo r d lr..c l .......epuon .

Th." Im a ll" r ..jt·ctlon c a n b.. Improv..d by It'"ltht'r ull nl an .ddltlunal tl\tl'r In thlt'"
alllt nn. lin.. o r by u.lnl • cry .t.1 rtll .. r fo r. hllh.. r Interm..dt.l .. trlt'"qu.·n c y.
A numb.. r of manuta('tur.. r. of prot.... . ton.1 VII qulpm ..nt u ... c ryl ta l fll t e r.
In th.. rill II" of 21 • • Mlh . K VG .lao m.nuf.('tur uch flllt'r•• Of c ou r ... . It

...11I th..n b. , nee.... .. ry for th.. input c i rcu it for th l oe.1 o.c lll . to r .llIn. 1
( I, " , C 14, C IS I and t ho.' IF output circuit I I. S, C 201 I to b.. dlm ..n etoned
fo r th .. n..... Int .. rmO'dlate fr..qo ..ncy , .nd for t he dlrr.. r ..nt Imp..d.nc~· of th ..
cry. I.1 fll l.. r 10 b .. IIk..n Into con.ld.ratlon o .lnllh...pp roprlat .. va luO!. of
H I I . H I 3 and R 14.

Th(' coli It't. u.",d and luppllt'd with tht' kit l'llhlblt too hlih a 10" a t Vln~

end .hort poly.tyrol c o U fonn e r a of 4.3 mm dlam ..t e r .hould be u . ..d 101l",t ht' r
with Vllt' cor",. IIld .cr...·nl nl can. of 12 . S mm by 12. S mm. In this c . ... . II
I. nece••• ry for a hoi.. to b.· drill ..d In th.. P C - bo a r d ...he r .. th .. c o l lro nfl e- r tl
t o lot' located,

Thf' r-eeonant circuit c e pecn e nc e e C I , C S .nd C 7 s hou ld h.v.. a low velue or
approdmale-Iy S pt' . or e om plet e ty r ..movtod in ordt'r t o ..n.ure- th.t t he numhf'r
ot t urn l on t h .. Induclancf' . I. no t t oo .mall. Thf' .lIm", I. valtd for th", r ...o n. nt
ci rcu li c om p r l . ln l I. -I. C H. C IS. T h.. va r iation . In th.. input (' I pa c lt a nc p o r
thf' dual-llatf' MOS t'(·: T . mak... it l o m lt'" wh. t difficult to Ilvf' r .. Habl .. coil dala
fo r thll rr..qu ..ncy r.nllt· and It 111 b.. nl'c ....ary t o "Ilp.. rtmt'nt . omt·...ha t In
o rd ~· r to obtain t h ~' corrt'ct v.lu .

In tht' VHF re-lion, It wou ld be bt'u .. r tor lI.t .. I o f Iho.' input tr.n .l.tor to b..
c o nne-c t ",d to thf' hot pnd o r thf' Input circuit. Thla I. achle-ve-d by maklnl •
b rtdll" bl' t ..... .. n polnll A .nd H. ThO! Int noa conn t"ctlon .hould br m.de- t o a
t a p .ppro.dmat.. Iy a qu.rt.. r o r third o r th.. total numbf'r of tum. from th..
cold ..nd. It ...ould allo b.. favourabl .. for lI.t .. I o r th.. ml ... r tran .l.tor to abo
b.. conn..ctlt'"d to th ~· hot ..nd of Indu ct.nct· L 3. Thl . I. Ilch l...v..d by maklni •
Lorld,\w b.. t .......n point . "t''' . nd " II". T h. · dr. ln conn..c t lo n o f tht· Input tr. n. l . t o r
could alao b.. fai rly n..ar t o th .. hot l"nd of induc ta nct' I. 2. It may ..vrn b..
ravourllbl .. to COl1n..c t it dlr..ctly t o the hoi .. nd . " 'h kh c an b.. don .. by maktni
a a m . lI ...Ir.. brldl" on th.. PC ·bo.rd.
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A MODULAR SlX·C HANNE L FM RE CEIVER

by D. E. Schmitze r , OJ -I DG

I . GE NE RAL

T he T eko - m odu l e s already de s cribed In v l n ' COMMUNICAT IONS allow c oner r ue 
li on of a c om p le t e six-channel "' M r e c e ive r fo r t wo m et ers . Six c hannel s have
be en chosen he r e. but II is po s sible for o nly t h ree o r m ore th a n six to be used
by p rovldine t he a ppropriate number of crystal Osc illa to r boa rdB . The STE AC·2
tw o - m ete r- c on ve rte r wa s used by th e author. bu t c a n be r-eplaced by any othe r
suitable converte r t ha t conve rt s down to 28 · 30 Mlh. . T he 28· 30 MH z s i gna l f rom
t he t wo-mete r conve rte r II fed t o a r ec e i ve c onverter module OJ 4 UG 011 type
10 w ( 10 mete r wldeband ) (I) whe n ' It ia conve r t e d to 9 MIlt. The local os·
c ill a t o r a l gna l la obtaln t'd fr om on e o r m ore c ecmetc r modulelil OJ 4 BG 009
(2); ea ch module provide a a max Unu m o f three c rysta l c ont r o ll e d Ir-e que nc le e ,
The 9 Mllz I '" lienal II re d t o the ...M·n' m odu l e OJ 4 BG 008 (3). wh er-e it I.
amplified . IUnlte d and demodulated. The demodulation is made In a crystal dis 
c r im ina t o r . T he rt'sul tlng AF· s lgnal fro m t he c ryltal dtec r tmtnatc r II fed to
th e A F · a m pllfl e r / vol t a ge s tabU lze r m odule IlJ 4 UG 007 (4) . wh e r e It Is am
plifled up t o th e r e qu i r e d level.

An RC ·l ln k of 10 k O /IO nl" Is connected In front o f Ihe volum e cont r c l In orde r
to com pe nsate fo r th e un ravou rabte sound or a lou dspea ke r operating In a small
c a s e . T he value o r th is capacito r s hould be se lec ted In orde r to obts In th e m oat
favou rable r-eeponee o f th e loudapea ker to be used. I''u ll detalls r e ga r ding t he
dlm t' n alonlng o r t h e lou dllpea ke r u- an erorme r wh er-e gtven In (4) .

The A ...·amplifle r m odu le a lso contdn s t he voltage s ta bilize r . wh ic h pro vide s
a stabilizt'd DC vol tage to most ot t he mcdulea . The IF a nd A F·m odu l e s are
operated from a n unstablllz l' d ope r at tn g vo ltage of 18 V. It th e recei ve r Is to
be opt' rated trom a 12 V eupply , e ,e . aa a m o bile r e c etve r-, th e 18 V can be
obretned by use of a modifie d Dc·nc c onve ete r as desc r ibed In (5) . F leure 1
gives t he bloc k dia gram of the complet e F M·rt'cl'lvt' r a nd ahow. t he r e qu ired
tnt e r c onnectton a , An AC po wer su pp ly 18 also glvt'n wh ich la dfmen atoned ge
ne rou a ly enough t o a llow fu rtht' r equi pment to be connect e d. The r ecetve r r- e -.
quf ree a qute sce ru c u r r e nt o f approxtmately 100 rn A. a nd the cu rrent draln wil l
Inc rea ee to mo re th an 15 0 rnA In voice pel ka, T h ill m eana t hat th e pow er supply
o r DC- DC converter m us t be able t o p rovide an out pu t cu r-r-ent o f a t leall t
20 0 rnA.

2. SPECIAL FEATU HES O F T HE INDI VIDUA L MODULE S

Wit h the exceptio n o f tw o po int s which wil l ill" now covered . all th e m odul e s
are ueed all de ee r t bed In the Individual de ac r-tpttone ( see Rere eenc e e j • Si nce
t he 10 w ver-etcn ot DJ 4 UG 0 11 la a l r eady equi pped with a r e eonent circuit at
t he local ollclllat o r Input to r matchin g .t he Impedan ce. t he PI·tIlt t'r o f the oe
clllato r module DJ 4 UG 009 wUI no longe r be requir- ed . T h le m e an a th at ca 
pacito ra C 5 a nd C 6 . aa well a a Indu ctanc e L can be de-leted and reptaced by
a wt re brldi e so th at th e oscillat o r output vcl tage at It 6 III ted t o 1"1 2 ot th e
t a-ptn co nnec t o r , If bo t h th e P l · t Ut t' r a nd th e Input circuit wer- e to be used ,
t hl . wou ld r e su lt In a bandp a ea fil ter havlni too lIeht I coupUni t hat would
requ i re exte ne tve mea au r e s to aUill '
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Tho' ••m e problem I. pr.· nt ..,J ... h,·n th., I)J ~ HG 011 ro·ct·lv.'r maduh.. I. to
tw connO"Cl..d to a VII ~' l'unv rt .. r that po one or mor.. r .. a.onanl clrlult.
at th.. output. SLm'" the ST~~ l'onvo·rt ... r AC 2 po••(" ••". a toandpa •• rUt .. r at th ..
ou tpul , It I. not m-e...... ry to provld.· Ih O' Input circuit of th.. I .. n mete r madul .
Thl. m ..an. t ha t I. I and ('I c.n lH· dt'l ...t ...d and polnl A dlrt'ctly conn..c lt·d to
point t:. Atl t.'n tlon mu.t b.- paid tha t no I.olatln, c epecuor la uat'd that would
br.·.k the UC - palh ror ,at.. I or t r . n . la tor T I.

3. M ECIIA ~1CAL CO SST ltl (.-rIOS

Tht' m«h.nlc:.1 con.t""ctlon of th.. FM·r.. c ...lv.. r c.n be aultt"d t o th.. ~qulrt.'tJ

."pllc.tlon, 1I0...eve r-, .th·ntlon ahould boP pIIld tha I all I.ad. c. rryln, R F" - vo lt •
•e..a ar.. klpt •••hort a. po •• HII...nd are ad.. qua1o'ly ec r-e-.. n ..d. fo'leur.. 2
ahow•• photo, raph of the aUlhor 'a pr-ototy pe Ihal I. d...1,nt"d ••• pl u, · ln
mcccte fo r .nolh" r , .Ir(".dy t·ld.Un, untt , If o'nough room I. availabl .. . f\1f1h r
adliitiona can bl' .ddt·d lah'r .uch .a. VFO for cov.'rag. of t ht· w hol .. 1 0
mt'h"r b.nd .......11 a. IF-atrlp. for AM . sse and C\\',

01 . 5ql'E LC II C i RCUIT

T hf.' circuit Ilyt'n In (3) can b.. ull'd In ordt'r t o mut .. t ne s-ec et v...r wh o'n no
.Ignal I. p r-eeent . 1I0w .. vvr-, t h O' aUlho r , ul&(,".I. th at . fh ·l d· .. fft.'ct Iran .l.tor
b., u ...d In. tt'ad o f thf' mechantcel ro'l ay o'mployt'd In tt lt' original de ec r t pucn .
Tht' deec r-Iption o f a . u llablt· aqu t'lc h circu it III t o bo' d.· . c r l b"t1 a t a lal e r date.
Th., author '. pr-o t ot y pe I. nol .. qulppt' d with a .qu.'lch c rrcc n at p r e • •-nt , bUI
r oom ha l boo..n Ie n on t h.. fronl panel fo r t h...dJu.l mt"nt pctenncm ctee.

s. AI .IG SM E NT

A. h•• been mentioned prYvlou.I)'. the .lienment of th. ' Indivldu.1 module. wa.
,Iv.n 10 th••pproprlat d••c rlpllon •• It .hould t ht'rt"fo rt' be po••tble for the
nee r-...t r .. p...re r o r o ne of the loc.1 . t.tlon. to be r ..c.lved immOl'dlatel)' .n.. r
tn tercoenectton , o r couree , p roY1dln , thaI the cor-r-ec t cry.t.1 fr. qu enc)' h.a
bet" n c.lcul.t.d a. atv.. n In S.. c tlon a . a nd wh.n th.. tol .. ranc. or th 10c.1 OD·
dU.to r portion o f th e VlH' conve rt. r I. wlth10 11mita. If a local alln.1 la not
.vall.bl.. it I. r . c om m .'n de d that . aian.1 from a cal lbr.tlon apt"Ctrum , ••
ne eato r- boP recetved a t ••)' 10loi Ml h or l oiS MH z , Thl••hould be ca r rl d out
by f1ra tly .111"101 th. 2'-30 r .. cdYt" madul.. t o 29 Ml h . n. r dla<'onnectln. th..
VII I" cony rte r , A 29 Ml h alan.1 ia then rec t o 1'1 2 of modul~ OJ 01 BG 011 .
,round to Pt L T h l l al,n.1 can b" lak n from a c.Hb ralton .1' c t rvm , .. n tora to r
o r from th . excite r of • ten m .. ter It.tion. A .enaltlye. c .. nl.r-zt.'ro mete r I.
now connected to the UC - out put of t he dhc rimlnato r of module P J 01 HG 008
( 1odlc.t "d by da.he d Hne. 1n "-II , I I . An)' frequenc)' d.. vl. llon from t ht" c .. n!t·r
f r~quency wUI be 1odic.l.. d •• a d Oectlon of t h .. m t'ler f rom th e c ..n t .. r - z .. ro
polltlon. Tht' I pprop rlate tr lm m t' r cap.clto r of tht" oaclUato r In qUt". t io n il
now .Usn"d t o brln , th.. m"le r r .. ad lns to z .. ro . T h.. c i rcu it dial ra m••nd
.1Ii"m.nt t.. . u o f th.. 10dlvl dua l m odu le l . hould . Iw.)'. b.. conlul tt"d durln s
tht" . 1Ii"m..nt p roc•••• Th.. cOllvt!Me r il no .... rt.'c onn.·ch-d a nd th .. r .. c .. !v t' r now
tune d to I-U Mll z o r th " rt.'qulrt"d VII'" c hanne l. It th.. rt.' ' a Dny d t"vi.Uon rrom
tht' r ..qul r ..d frt"qtlt.'n cy thl l will . Uh t' r bt' cau ...d by th.. conVt' rt .. r. o r th.. tran . 
mUter m ay nol b.. eXltc ll)' cor rl'CI, Tht.' olcUI.lor o r t h., conv .. r l .. r c. n now
bl' . dJu.ted c. r. fully In o rd...r t o b rln , lht' dlac rim ln.to r out pu t r .. . dhl' to t.ro_
Th.. fr .. qu ..ncy t o l"ra nct.' or m Olt comml'rcl.Uy . vl n .bl" coove rt .. r a can d .. vlate
by up 10 !. 10 kH z ( .ppro•. + I • 10. 01 ) I nd mu.t be t . k" n In to con.ld e ratlon,
11"10' II _"I< nol b. bt't1t'r ...h. n no a.·cu rat.. m .....u rlnt!
• qUlpm ..nt la .vallabl ....



'rtu llllll 'lllll'nt o f th t- osctttato r crrcun ( l. ~ ) ut mudulv l)J ~ 11< ; 1111 I. 1"'1 1
made by monito ring till" cu r-r-r-nt of th,' m Ixer- 11·lIn lll .to r. I ' . ¥. 1Il " lilturlnll til "
vol lllil l' drol' ae rOli1l It 10. TIlt" nwallu rlnij rl&lll/ " ahoul d b... 'll'h·.-t,·d "0 thaI
1l1'I'rox!lIIi1h'ly full 8('.111 ,· d,·n ,dlon III ob taln"ll on the vollnH't t' r 110 th,tt ttn
n·latl\· t'ly IImall lner...nll '· of l In- {'Urn'llt en" b,· 1I ,· , n " lI l1i1y 011 {·"nn,·. linK Ih ,'
nlldllll tor vol tag,· . Indu cl llnn ' l. ~ IIhould bt· alllJ:n ,·<J at Il l<" ce-n t er- "t tlu- b.llnd
fo r m uxlrnum ( ....,lI h th ., appn'l'rtllt(' nlleillatur tar 1-15 Mil l. I, (If {·ourll'· . if
only Ilno Uwr pon lon of IIIl' Illllntlu r lmnd I. to 1.>•. ull,·d . mou tl... full {lUl l.,,,,
l'Ill,:'wu Ih.. r v fo r m a xtmu m . Sine<' t tu- tnpu t of moduh- D,I ~ IIG 011 I" "I hlllh
1J1l1'.·da l1l" · . "dwn'n a th,' outpu t ot th, · (,.,nv ,· rle r is d "sillIH'd fo r 10.... llIl l"·lil"' .. .· •
It tIt m -...·llll ary lo r a n ' lIi Ollor In It\(' 01'<1.·,' of .',1I Il lu 1.>. ' ('lHm ,' d"d "I Ih,' Inlt'l"
"onrlt' dl,," pulnt o r both ruodules ( IW .· Fiil . 1 I. TI\l' STE AC 2 ('nU\"'r \l"/' III
v"I'y lH"'u rll lt'ly nli~r1t'd on rh-Itvvr-y eo mnt 110 fu l'O... r- ul lilllm "nt Nhould 1.> ,. IlIlId , '

.... I thout ti lt' n ' 'lu l l'l' d m '·I.lIu l·ing "'lul l" llt'l1l "ud. n It Il .... . ·p t fn"lu"ncy 1l11';l IlUI' ln tl
" (lu lpllll'nt lind nolo... f1ll" n' rm-tvr-a,

u. CONVF ltTEHS SllTABl.f: FOil L'SI·: IN nu: SYST EM

P r incipa lly IIpe.kins .
VIIl' o r I' ll F band 10

virtually .ny ('OnV" I'I,'r
28-30 Mlh and oJ" r-e te •

Clln b.· used Ih.t conv ,· r t.
..... ith vol tag" at 1 2 V Il C.

"lhv author u ••'d Ih,- AC 2 conv vrw r manufactu red I.>y STE of Milan . a nd IlOld
I.>y t lu- l'ul.>lIlhl'r11 ot VII F C:OM Mt·NICAT I (J~S. tal' hi li p rototypc, ShIN' thL.
convcr-rer- I. too long Iot- lll llt a ll llt iu n In a T "ko-box JA . It net pOlIlIll.>lt·
rcr II 10 1.>" mount d ve t-tlc a fIy 1.>"lIltl ,' Ih. · o thcr- T t·ko· modul II ..... . 11 thvt-e
ron' mount e d bo lo lh.' ,· haMal. wtth th.' IIltl ot Kcn· ....'. and lIpacing I.>ullhl rlllll.

•
' ~

I

•
F!9. 2
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7 . FlJlH1l1':1t DETAII.S

A . <'IHI lJ~' ' ~"'n In Ih.· cln'ult diagra m and I'ho l o~ra l'h uf th.· aul hol", p rotutn "',
a pllut !lltCht II pr-o v ltl.·t! for Indicating th., chunn'" In u .... (Ju. · 10 thdr 10\li
cu r-r vnt rt·qul n·m ,·n l •• n ·d IIght "'mitllng dlod.· ......·1·.· uI"d Ihat a n' " vaUa lJI,·
r .. Iatlvely ch ..aply frum a t1umlJ~'r of manufaclurt 1'8, Ul od. · t)'i'~' 5U82 ··Hl i r na 
nufac tu r .'d lJy 11.' w!t' tt ·l'll,' kn r d p r o ... Ided n lurfkl ..ntly lI:ood Illumina tion at a
cur-rent of only 18 mA , hmH' '''' r, It ill po __ llJII· lu ,kn·.aa.' th.. cu r-rvnt no .....
,till fUI'th"I' by ua.' of a dropper rt·.llltor. The- diou"1 ....'.T.· mounlcd ....,!th Iht ·
rnount ing !t082··HI8 manuracturt·tJ by th.. lIamc company, ElJUI.... h·nt dlod... can
be oll lauud frum :\1on "'a nt o o r U t r unlx that ha ....· t h. · lam .' 10.... cu r r-ent and
ll r l ghtn l' 81 ,·harad.·rlIUc.,

8. cttY ST AI. FHUlIJ E~t:Y

r h.· r "f1.li n'd " "y"tal r" "f1u"l\ry ,'ao lw obtnlo " d from th . · (OIlOW!rlll Iormul a:
fc r v.• rln • 12!t MIll. . Thill m"anll ihat ti lt' (' ryll t nl rr"'III,Hncl "8 (o r lopu t fn-'
'Jl! t:nc h-. b<'l\li.· ,· o l H a nd l-iH I\ll h \lill l lJ.. in Ih., 1·IlIIti:l' of HI t u 2:J Milt.. I\li
nl!lt un' typ.,. In 1lt: . 25 /tJ ho ld. ·/' Ilhould b. - Uln 'd . Th e follu wlng tn ro rmut ton
Ilho ul d lJ.· g tv vn to tln- muou fa ,·IUI·,-r Oil ord.. r loti:: rt' f1 Ull ', -d ft· t"jU ,· IICY , (JIII'a Ud
t'c s onnnc e, :lQ I'F loa d, S,' " r d "l" 'nu ' (2) fo r fu r tl lt'r ddaili .

9 . It EFEll EN C ES

(I) U . t; . & hmll /.•-r-: A Short ...... av .. Ih·c t."l Vt'r Modu ], '
In thlll odiuon of VIl F ('O:\ l:\Il; NIC AT1 0 :-JS

(21 D. E.Sc hml\I.•'r: A Crylltal Os c t jl at or Mo dulo· ....'i1h Th,· ,· t,
!ru lt·I" -ntl . nt O llcill ato r .

VIlF('(l :\1 :\ Il'N ICA'j (l ~S -I (I9i21 . ~;d j t wo 3 , Pa ~ ' " 1H ·1'l9

(31 U. L Sdullltt.t·r: A Modular Ilt 'l ' d v, ' Syll t"m
VHF CO M M UN ICATI Il1'iS 3 (1972) . Edition 2, l'a lW. 110.1 1-1

( -I) 1> . E , Sl"hm lt Hr : A 9 "1II 1. 1...· Modull· for Frt"lu "ncy Mod ula t ion
VII I' ('O I\1I\Il'N IC ATI ONS 4 ( 197 2), Edition I , P a a l' . -IO- H

( ~) II . J . "'ra nk,' : A 12 W DC ·IlC Conv crter fo r 12 V/ 28 V
VIIi" COl\1 l\1 t' N ICAT I O~S of ( 197 2), Edit ion 2. P a gl· . 10 7 · I I O

FET 2 metre converte r AC 2: OM 130,68
S pecification.:
Input frequency 144_146 MHz NOI.e factor 18 dB
OUlput frequency , 28-30 or 2f-28 Image luppre"'Ofl ' > 70 dB
G llln, 22dB ± 2dB OperlMg voltage 12-15V/I5-20mA
Input ImpedaflcI : SO Ohm O,mafl lllon. , t20 mm • SOmm _ 25 mm

Verlag UKW-BERICHTE. H, Oohlus oHG, 0 -852 Erlangen. Glelw itzer Str. 45.



AUTOMATIC l O- CHANNE L SCANNE ll FOR F M STAT IONS

by U. 'rutmnuu. OJ 5 UO

So , clIll<'d IC l nn,· r. ha ... .. b. ·..n 11 va 11111.>1 ,· In th.· L'SA to r 80m .' t im.' no... . Suc h
unit. ar. · v ,'ry ad ...anla g..oue fo r 2 m amllh'u n o pO' r a tlng In thO' t'~1 mod • • In
meet ca.l·. , IhO' Ica n/w r c on 1l181. ot an 8 -chllnnl'1 t'M rl'cO'i"" 'r ,,'holl" c hllnn. l •
• r t' . ... ltc h. d I><'rlodkllily on", euvr th.' oths-t- . If II chann"1 I . cpe r e u v,·, th. ·
.ca n nln g p r-cce.. ... 111 bo' IItOppO·lJ lor. c'o' l' la ln !,"I'l ud and It 1,.. LlI t... 1>01l .lbl<·
fo r th. · .IKnal to b. · monuored Oil th " buUt - ln loudllp" a k" r , Ath'r t hl . ("' I'lul u
Iwrlud ha ll ,' lll l' IIl' U, t ho' ar-a nue r- ""111 lI... lt dl 10 Ih o' nex t " ha nn.' l thut II Op.·I·ll ll ... . ,
.... h. ·p· It .... 111 a l s o s top for Ih . · prt'dt't"I'mlm'd p"dod of tune, All IIOU" a . th . ·
delnh r-hnnm-I hllll l x-vn lic·llnn l·d, Iho' ull ll w ill au tolllllt!Cllll;li e w II'h ba r-k to thv
fJ rll l and 1·,·, ·uI11IlWIlC.· IIw c yc k ,

If IIn~ om' "hound i ll nul u f IlIk r" 1I1, fo r In. tall o· . I,.. ..au ll'· Jl i ll blt l{"k. (I by a
lon l ,wllld..d {JSO 0 1' un ..'lllll t·d n ·I,..",t o ' ·, 1I III pUl!lllbil ' for Ihll~ ("hIlOl1<'1 to b.,
. ...Itc-hvd out o f Ih ,' lIeannln a cych- ... lIh th••'d o f th, ' apl' roprlltt . ... lI eh. In
Ihl . Clllt·, th t· acanne r- ...i11 IICln th o' c h ann r! but ..·m not IItop . It , all lIlt' cuu-r
hand . a channel .11 10 b.. m uni tor-ed 0 '0"'1' II lo n.:" r pe rtcd, n I. po. llblt· t o
. wltch o ff Ih .· !,ula,' e " II" r at o r of Ih ,' ec unn.. r ...hen th ., n '(luln',j c hanm-I I,
lIl'lt'ch 'd,

Tfu- lolluw illil a rl lcl c lalo d'·lIc I"lb., an a c(·.·••cr-y for UIH' in c onjunctton w ith a
m ultl - c'han",' j FM t ren ec .. I"'('I· 110 Ihat II ()I"' r"tt' lI in II mann"f .. lmila r to Ihat
<l,' • •"rib",l " boy.·.

• • • • • • • • •, > 4 s • 1 • •••
, N O'II M S' A H ,
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Figun' I Ilhow. II photollraph oC th ... aUlhor·. pr-ototype . It I. r e latlvt'iy .Impl...
to conat r-uct the sc-anne-r- Cor 10 chann...... wh ic h i. perfl'ctly .ulIablt, Cor UIll'
~'Ith tht, popula r 12-dlllOm'l F M tranan'lvt' r. Ilvllllabl .· on thp mllrk .'!. MOIII
F M tranllce lv.' r. can b., ope j-at ed in conjullctlon with t he ecanner- wh en H"l'd ·
contal'tll o r etect r-ontc .wltch"11 a r t' built Into th. ' IIcanner Inateed or tilt' chan n...1
ewltc h.

I, Til EOH Y 0 ... O I'EltAT!ON

Tho block circuit dllliinm or the 10-channl'! .canm'r I. IIlvcn In "'llIUn' 2. Th"
op.'ration III aa rcnowe :

A cIork genv r-atc r p rovlc.lt,. 1I(luarc-wavl' pub ... whtch a rt' fl'd via a NAN D - i a t l'
to II d"cad,' c ounter- ( 1 102 l . T hr- mcmenta ry IItatt' ot thl' ccunte r hI lllv ..n In
Ilel l - c ud.' to on in l"i rll h'd d .·('od.. r and lnrupdt-Ivvr- ( I 103 I , Th i ll rnodule
tlwltl'ht'1j till' centr-e ! lampll ( I. 101 • 1. 1 10 I lind r..JoYII ( 1te1 10 1 • 1t.·1 110 )
atl.ocllltl'd to .'ach or Ih... chann"'Il , Tht, rt'layll IIwltch th e- channel crYll t.11I 110
thlll th.' rt'cl'ivl'r III IIWllcht'd by th. ' cloek llt'n...reto r from chanm'l to c hannel,
Tht· IIcanninll p rccv•• ~'lll cont mue unlll 1111' 1I"cond Input (conn..ctlon 4 ot
1 10 1 ) ot Ih.. NA ND·iatl' III r.'d with a loalc-l·allln.l. Ther-e ar.. IIt'vl"ul 0 " e 1'

allng mod... :

1,1, AI'TOMATIC lJI' I';HATION WITIt 10 II P AUS ES
ON AC TIV I'; C IIANNE I.S

'l'In- IlWItCh"1I glv.'n In ttn- bloc k dl agrolll art' ehown In til t'll' IIdtinWI Cor thl a
mede. Th.' Inpu t I' t 201 III conn ..c ted t o th. , A ...·llmpllt\t'r of tht, r ..ct'lvt' r to b.,
cont roth-d, Wh.'n t he channela a r l' not actin' , I't 201 will b. · provid..d wit h a
noh..' voltagt' th a i la ampllfl...d a nd r ..ctiCit'd. If t h.· nolll ... vollagt· 111 nol p n·• •·n t
or III r .'du(·l'd. all III the call t' w it h acllvl' c hanl1l'III , t h l ll wilt cauII{' th. ' monoflop
to l", actuated, Tht· lIubll ,'qul'nt Schmltl-trlge,'r IIhapl'll t he o utpu t voltai" or th o'
mononol' t o obtain a 1I1t·.· p I'ulll(' who lll' voi lltgt' III m.tch,'d to th .' T T L·clrcultll
In It h ' v(' ! conv .. rt er-. ~' I n lt ll y, th ... algnal II t,'d via a rt' vt'r lla l 'lIla gt' t o COllIWC·
lion -I of th t, NAN D·Wltt.. whh-h la then blocked , T h.· counte-r- will th .'n litOI'; t h..
lamp and t h,' r t-Iay wil l r- c-mntn IIwitch l'd to t ho' a pp rop rllt lt· r-hnnn el. Aftt'r
Itp l'roltl lllatdy Ill., ttlt' monoflop wi ll lo.' Ilwltcllt'd l mc k 10 It ll 1'1' 111 pOilU lOll,
<'onn .'ctiun -I o r th r- NA NU · ti: a l. ' will !'l'c.' l vI' a 0·1I 111nal and tilt' c loc k .II.'n.'rato r
will lo.. ablt, 10 <·o nt lnu.· 1I~'llc hln.ll U... counl,'r.

1'110' lIam .' proc..du r .. will tak.' 1.l ac.· at Ih .. n"lo:( acllv.. chann.. l. How .' vt ' r, It I.
1>OIllliblo: tor c hann.. 11I Iha t ar.. not o r In t e r ...t to b.. Juml'..d by ope n ln.ll t ho' a"" ro
"l'Iat.. IIwitch (S 10 1 • SilO ). Th i ll will mt'an t hai th.' control l a mp a nd n ' lay
or thl. chann ..1 cannot b.. IIwitl'h..d on by tho' autumallc circuit. Thl. wil l r t' .ult
In thv n.'xt chann'" b.. lne IIt'h'ch 'd a ftl'r a pet-Icd a t Rpprolt1matt'ly 1/7 a ,

Wit h r-i-c .. lv.'rll I' llu ll'p.'d with a burlt etn IIqut'kh , Iht , ci rcu it ry f rom put t' ntlo ·
metor- I' 20 1 10 I' 202 cnn bt, <I t'll, It' d a mi th .. oUtpUtli o f th,' IIqul'k h c onn ected
10 Iran lll lltor T 205. If t h.. pol a r it y .ia nol 1.'01'1'1'('1. it III nl"c t' lIl ary tor a po 
le rf ty Inve-rt .. r 10 b" provld " d ,

• ",0 -



I. 2. AUTOMATI C OI' F.llA T IO N WIIICIl IS ISTE IlHt: PTE D DUHI NG
T in: WHOL E I't:IUor} IN WHi CII A C IlANN t:1. IS ACTIVt:

In thi. mode, awltch 5 112 la awl lcht'd 10 poa Ulon " 51' '' (Schmltt·trlggl'r).
T hla mt'ana t hat a hol d ln ll · ll n k wil l be ope r a t! vl' aftt'r t h" recu rte r ao tha t the
Schmltt· t rlllgt'r la ewttched Immt'dlatO'1y ao th a t t h.' autumatlc c1 r('ultry la atol'
e d a t t ht' app r oprla tl' c hannel , T h i ll m.'ana th a t t h., eounre r wUl nol bt· awltdwd
when handin g tlw mtc r-ophonc cve t- from one atatlon t o a no t he r , Th,' hoh.lin,,·
li n k malnta ln e t h.' Sc hm lt t· t rl"gc r fo r u. J>prOld mllt . ·ly 1 / 2 a,

1 . 3 , MAN UAl. 5 t: U:CT ION o r Tilt; C IIANNE I.5

In tn e manual modf' o f th .. acannt'r , . wl tch Sill la . wllcht'd to poeltlon " II"
( manua l ope ratton I . Th .. r e-qui r ..d c hann ..ll. pr-e ee lec red with t ht' rotary aw(t('h
5113. T he ccent e r- wil l only ope r at e until tht· decoue r fo r th e al'proprialt'
channel p revtde a logic I-algnal. T h l e algnal will block th e gatt' between cluck
lIt'nt'ra IOr and count e r- via the awitch conlacU of 51 13 , .v.ltch 5 III , level
converte r and rt'veraal ..t a Kt' .

St nc e a ... it ch O!' a S 10 1 to SilO art' a blt· 10 .wltch off th.· channt'le , II 'a m·c ... •
lIary to r a ll . wltc h,·a to bt· b rldi ed during manual oper-a tfcn . Th la III ec hieve-d
wllh th e aid o f tht' I'NI' t r a nalatora T 10 1 10 T 1 10 . A s econd c ontact on a wltch
S i ll cennec re th e baa.' voltai" dl vld l:' r a 10 around ec that a ll h'n tranalatora
conduct. In th e mallua l m oot' , It la po a alb lt' fo r 1.1 m u. ny c hannel, t o b.· , wltc ht' d
al ar t' avaUablt'. In th e caee of the a utho r 'a p rototype , th e re wer 12 channt'la:
th e ci rcui t o f the IWo c hannt'11 th ai art' nol pa rt o f t ht' a utomatic c ycle an' a lao
glvt' n In tht' tllagraml.

2 . CI HClI lT DETAIl.S

Sl nce th e aca nnr r conilita of tw o modctea , t wo, lIepa ral t' ci rcuit diag ram.
have b..e n liven:

2. 1. SCANNING · CONTHOL

The ct r-eutt dl ai r a m o f th lll modul e h g lv l' n In t' liU rt' 3. Tw o ot th e Iou r ga tel
of the T TL· ICI SN 7400 N ( 1101) oper-a te 81 a n allt u. blt> mult l vlbrator (I) and
a rt' uaed 1.1 Ih. ' c loc k i t·nl'ra to r . II ope rah·a wtth a I r-equ en cy of approxlmat e ly
7 li z wh ich m e ana thai th e cloc k period app roxlmat .. ly e mount s t o O. U I. The
Ir-eqvenc y la de t e rm tn ed by th e compcn cn te It 113, It 114 . H 11:i , C 101 a nd
C 10 2: T his is followl'd by Ih e Inlellral ..d d .-cade cccnrer- I 102 a nd t he true
IIrated decoder/drlvt' r I 103 . Tbe 10 ou tp ut. d r-Ive t he 10 c hannel r t> lay a and
the control lam pa . T hl' ci rcuit la only gtv..n complt·Ie ly for c hann e1 I.

Tbe lat e Iha t I('para te a t ht' cloc k gl'nt' rator f rom th. count .. r la allo ecccmmc
da l e tI in I 101 ( c onn ..cl lonl .,I. 5 . and 6 ) . The fou rth gat e Is ueed al rt·Vt' r aa l
atagl:' a nd t r u.n s l at o r Till la u a"d aa Ieve! conve rt e r-, Th l , m od ul e allo acccm 
m odatea th e powe r aupply of th e acan rw r : Sta blltzt>d 5 V for th e Inteirat ..d
c l rcu itl a nti un,la bUIz " d 12 V fo r th e lronl l at ora , lam ps a nd r t> lay , .

2 .2 . A UTOMATI C ST O P CInC UIT

T hr c ircuit d la lram of this m odulO!' II I l vt'n In t 'l iUr.. .,I. It la po n l bl e by ad·
Ju at ln l the le v..1 cont rol l' 201 t o adJ ul t Ih .. 1101. .. voltal t' o f t he COnnl'c ted re 
ceiver 10 th a t thl' automaUc circuit ry o~rltt>a co r rt·c tly. T h.. am plifie r ataK"
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com prllling tral1l1 lHt o r l' 201 Is Iol l owed by two e cttv.. high-pa ils f1lt .. r lit all'"
(1' 202 , T 203 I all we r e d('lIcrlbt'd In (2) and an Im pedancv COn Vl· rt (· r llta g'·
( T 20 4 I. Thl ' ill Iolfowed b~' t h e voltage doubler rt'c tUl l'r (f) 20 1. IJ 202 I .
Tran,llItor T 205 ia drl v..n via a Illte r- link a nd a fu rther n-tmmer- rt'lIll1tOI' a nd
will conduct all lo ng all the recetver- pr-ovtde s a nctee vot te go. It t ht , nol a e
voltagl." dlllaPP"lIr ll , o r III r- edu c ed b('yond a certain level, t he m onorlcp ( l' 208 ,
T 209 1 will IIwlt c h to Its ..ne r-gize.d stage so t hat t ht, clock gener-ator- Is dls 
c onne c t e d It-om the counter by th .. Schmitt-trigger ( T 210 . T 211 I. Aft .. r
a pp r-cxtmately 10 II, t h ,' rnonoflop wil l r-eturn to !til r e lit position a nd th e c ount e-r
wil l cont inue to IIwltc h. T'h e ume pe r-Iod c a n Ul' chang..d by varying the valu ..
of c a pa c it o r C 214.

Tht· monortop w ill not be ope r- etive when s wit c h S 112111 c onne c t e d to connect ion
P t 202, In th l ll ca se , t he Sch mltt -trlggl' r will th..n b.. actuat..d aft .. r t ht , very
eho rt c hargt· tim.' c onstanl de t e r- m med by n 219/C 212.

Th.. co unte r- will then etop a t the epp roprtet e c hannel, Hol d in g- lin k C 212/1t 220 /
R 22 1 hall b.... n Includ..d 110 tha t th .. c ounl e r- Is no t ewttcned by a tlhor! pe riod
of noi ll" volhlge that will occu r wtw n the mlc rophon e III pa s s ed from onto et at tc n
to anoth e r- . The Sc hm ltt-trlgit'r will remain switche d on until C 212 hali b.... /1

dllicharge d via It 220 a nd It 221. Dtode J) 203 has been p rcvtd..d In orde r- to
aiIlYn.' that th e ttm e -dcte rmtntng capacitor C 212 Is not d tacha r-ge d via ItII volt
a iC eoc ece, T his diode only al l ow e cu r rent to n ow In the charge direction , l. e.
all lo ng all the vcjtage a t t hl' anode Iii hi gh e r t han a l t he c a t hod...

f • . 1: 1'lI0lllf'"h 01 !hi
com, l",. 10 ChllllllllClllllll

• ---

.,
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J. CONST llUCTION

Both modul... of t h(' .canrw r can b.... a.Uy ccnet r uc t ..d u.J ng the p r-Inted c i rcuit
boa rda IJJ ~ V O 00 1 fo r the .canning control and J)J 5 UO 002 for th e au toma llc
. top ci rcu it . " Igurt' l 5 and 6 Illv .· these t wo I'C - bo ard . togetht'r with th., com
po nenr localiona. Room I. pr-ovided on P C - boa r d DJ ~ VO 001 for the channt'l
. witch S :13; .wllcht" S 10 1 to SilO a r" dln-ctly eotde r ..d to th la P C - boa r d .
II la hoped th at . ultabll.' . wltch.... will be .v.llablt' In othe r- eounrrree. Aa the
pho tograph of th l! au tho r 'a prototype In niUf't' 7 Indicate a, It i, pollibll! for
th e t wo P C - bo a rd , to be mounted one be h tnd th., ot h.. r; th e on/orr awltch , ru ... .
tran l fo r m t'r a nd In te rconnecucn locket to th fO r vc e sv.. r have lu fflc1 t'n t room
b...h lnd or bCl ltJt, th,·m .

Thc cont rol la mpe e r-.. conn..ct..d to a conn "c llon all P C - board D.I 5 u n 00 1 an d
thc o ther ccnnocucn to the op.'ratlnll voltlile. On e ccnnectton of n · l l »t o r . R 121
to H 130 II connec ted to the P C - bo a r d 'lind rne other ccnnecttone a rt· con n...et..d
by wlre to t hc ln te r c on nect lon Bockd. The fllt,' r capacitor C 215 wa . Bublll.'
quently Inc reased to I m t' and rne re tc r .. could not be accommodated on the P C 
board , how .. ve- r- , It can be connected b..lo..... th .. board.

3.1. SPl-:C IAL COMPONENTS

J 101: SN 70100 N
I 10 2 : SN 70190 N
I 103: SN H US N

T 10 1 - T 110: BC 178 , BC 213 , BC 309 U or almUa r
I Ulcon P NI' A I" tranll.to rl

Till : BC 108 C , BC 239 B o r 11m lia r tran . l l i o r l with 13 • 100
T 112 : 2 N 1613 , 2 N 22 19 or .Irnllar TO · S tYr"

J) 101 - D 11 2 : 1 N 9 14 , 1 N 4148, BAY 93 or .Imlla r
n 113 : BZY 85/C5 V6 o r .lmllar 5.6 V z...ncr diode

5 10 1 - S 110: Min iature pr-e aebu rto n 1\~· lIch...
Rei 101 - He 111 2 : Heed contac tl and ecurc rme e e ( 12 V)
LI 101 • La 110: 12 V/ 30 rnA control lampa ( r ed )
T 201 T 211: BC 108 B , BC 239 C o r Ilmlllr (B ' 100)

o 201 - 0 202:
0203 - U 205:
0206:

C 203 - C 208:

AA 11 2, AA 11 6 or almllar gl'rmanlum dlode
I N 9 J.l , 1 N 41018 . DAY 93 or aim liar diode
DZY 8S/C5 V6 or IlmUar ~. 6 V u'n.. r diode

56 0 pI-' liI ty rofl"ll capac tto r

l' 20 1: 10 kU m mtsuu-e t r fm m e r po t.. nt tomete r, vertical mount lni.
'pacini 5/2.5 rnm

l' 202 : 2~ k n m tnt ew r e trlrn m e r pot ..»uom ete r, ho r- Izonta l mcunung,
l pacini 10 / 5 m m .

4, HJ,;Ft:H E NCJ-:S

(11 G. Krum r l' ln : Vl.'n Oile nl ngl , c ha lt uni " n und altablle Schaltu ni..n
mit TTL-Daultl.'ln..n

AEG · T e l" run kt' n App li ka tio n 1J2!V.7.17/0670
(2) D. E.Schmltl" r: Ac ti n ' Audio Flltt'rl

VH F COMMUN iCATIONS I (1969) . Edition 01 . I'a i '" 218-235
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AN INTEGRATED HECEIVER SYSTE M FOR
AM, FM, SSB and CW

by H. J .Franke. OK 1 PN

Tho' Integ t-a tvd receive r eyetem wall Int roduced In th .. lalll cdtuon of VII ~'

COMMUNICAT IONS. T h(' vartoue mcdale s will b,' d"'lIcrlbl'd one erte r thl' ether
In t he followlni edtttcne , The dvvelopm ent o f t he 9 Mllz Input circuit and tho'
FM dvmedulato r r f> qu l r t' d reut'velopn1l'nt of th e ove rall circu it . which III Ind i
cated In th,' block dtag r am given below,

The main rl'Ulonli fo r tho' mcdtrtcat tcn to t he r ecetve r aYlltt'm are as follows:

I . The dt'slrt' to ha v.' a common S-mt'ter ci rcuit for all modes . As w.. ll as
t h,' probl e m of p r o vid in g modulell not belonwlng to th .. 9 MII1. I F chain with
a control voltagt' , t' .g. t ht· VII'" and UHF conv.. rte re.

2, Th e aecond rt'allO/l wall that the author wtehed to use the new RCA in lt '·
grated F,.,1 demodulator CA 3089 E, which ofh'rll a number of advantage II
ove-r- th .. previous CA 307!L Thl'lIl' tm provcmente a re:

Limiting t a ke s place a t a 9 Mil l'. Inpu t vo llagt' of typic a ll y 12 IJV. T h .. mte
grat l'd circuit III also equipped with an Intt'g ra t..d Ilqut'lch circuit.

P r o vt a tc n of a voltage t ha t can be used for Indicating t he Itr"n~:1h o f th..
r ..c .. Ived Blinal.

Provision of a delay I'd control vo nage sultabl£' for controlling MOS lo'l':T.,
... g. 4.~ V upto 9 Mill'. Input vo tt age a of al'proxlmatt'iy 1 mV and falling to
o V at h iKhe r input voltagell.

This In tl'g ra t e d ci rcuit PORIIl.'1I8"1I furtllt'r lldva/ltaSt'1I which art' not utUill'd
h .. r .. :

Th ., ze ro Indication of t h.. dillc rlminator III not llh'ep ('/lough for t ho' rt'la
nvety low IF bandwidth of 12 kllz.

The AFC-voltagl' for th .. t uner III nol f('quirt'd In the desc rtbed ey stern ,

r-----, S ."".. , ~R

o---l I,J<f . . ....',.' I ...... IMCS'[lo,L .J -.o
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AN INTEGRATED RECEIVER SYST I-;M ron
AM, FM, SSD and c w

Part II: The SSD IF- Plli'Uon

by H.J. Fr anke, DK l PN and R, Len tz , DL 3\VR

Tilt" blO<"k dl.ir.m of. 9 Mil L I'" .y.tt'm for AM. "-M. SSU end C W ..... 11 glvt'n
In OJ. Aa .... iII bl' at't'n In thla dl.gr.m. Ih(." most Important module la Ih(." SSll j
CW IF-portion .... hich II 10 b.. dl'.crlbt·d he re.

Tbe follo.... ln8 ee nt"r.\ comm ..nta ehould br- m"ntlon"d .... i1h reep-ct to Ihia 1..
,y."·m:A\I moduJt·. ha " t' be .. n dt'slgnt'd for U.I· In Ih .· modul.r 'y,l ..m d.',crib.·d
In (2) '0 Ih.t th.. modult'll dt"lIcrlb..d by UJ 4 BO r-an b.· ,· IIlI .·nd.,d or .0 t ha I om"
I, ablf" 10 a.·\"ct Ih ,' moat .ultabl.. fr om bo th po .albIHtlt·a. 1l0 'ft" " ,'r. am-nucn
mulll b,' potld .... h. ·n c om btntng v. rloull mod('11 tha i Ih .· 1'1" ' III'Y Ie. r t' qu i r t' s p.. 
dflc conrr-ct , Inpu t and output voltage It'v.' la,

A fu rthe r modul .. ( ilK 1 I'N 008 ) .... 11I e lso b.' p t-ovlded wh ic h contetne lUI In li '
lITah·dvolt.1I1· IItabllht' r for au pply of Ih t· p lt ·lI.t·y 1(; 11 a nd th.· ollcmalora as
......11 a, • 1"'1..1 conver-t.. r fo r t h.' conlrol voll.llt'.

By l' ..ch.n8Ini Ih e cry.lal fil tl'r and the carrll' r cry,tal, It la pos a lb ll' to mo
dUy the unll fo r oth.. r l F Ire que nc t e e ( e . 8. 10. 7 Mllz) up to the maximum
Uml l of Ih ... controlll'd ampU fl e r 5 L 612 and Ih .. AM [C LM 373 of U Mll z ,

If t he ayal,'m III to lo.. mcdtffed fo r dlre ct recepuon In Iht· .hort..... v.. rang.·,
modult· 1>1\ I I' N 007 .hould tw replaced by II circuit "quIPI't'd ....,lth II 5L 610 as
controll e d pr"amplUlt'r and II 5 1. 641 a rmxe r-.

Tht' rec .. Ivvr- III th..n completpd by addlna • VFO. In th is ~ast' . tht' X'" 9 A
rtIl e r I'lann ...d for modul .. I>K 1 P N 003 .hould bl' r ..plat"t'd by .n X '" 9 B Iyp."
etnce th .. ultlm.tl' 1l1'1t'cllvlty l\I.r.nt.· ..d by th X '" 9 ,,; III no longer- pr.....-nt ,

T h.· ma:ll1mum inpu l Ir-equency of. rece tve r ..qul ppt·d In Ihlll manner- III limned
by th.. 5L 64 1 t o 75 Milt. Th.' note.. flgu re o f t he inlt'lIrl1tl'd preampltfte r SL 610
amounU to .. d Uo Of cour-se, It I. also po•• Ible for Ih .· compl."h· I ... eyetcm
.... Ith m od uli' 1>1\ I P N 00 7 to be exte nde d .... i1h a 10.... · nolllt' mtxe r- having rne
low"8t po a , lb lt' (lai n whic h III thvn abl t' to ccnv e rt the r-equl rvd Ir-..qul'ncy band
.... lIhoul pru mpl lt lc a tl on . A r ing modul.ato r- t' qu IPP,' d .... Ith SdlOttky dlod... I. l'.
pt'd . ll y .ultablt' fo r Ih lll (3) , T h.. Intl'lI ratt'd r ln lil modula tor 5 1. 641 II not lIult·
able dUl' to II . h l eh nctse 1e '11'\ wh ich ml'a n . tha t It cannot b.' lIa"d .... lthout
p r .... mpI HI e r-,

1. Ci RCU IT O F T ilE SS HjCW I F MODUl. I-:

T he ctrcult dl.i ram o r th l . module I. 8lv,m In t"iaure I. In the upp.. r p.rt of
thl. Ululltr.tton. a bloc k dialram liIhlnlil th l' ialn v.lu... of Ih... Indlvldu.1 .tait"1
I. glv,·n. Th .. In pu l tran,l.tor .tagt' wil l r ...ct'lv.... nough ft' ..dback .0 that no
lain aceun. T h l. lII.a.. 1II only UIIl'd for m.tchln8 th.. eeMulal cabl .. to Ih.. Im
p..danc" or th.. cry,tal fl lt .. r . Th"" tint o f thll" 110'0 IF ampIUI.. r ..... lth Sl. 612 I.
cont rolll'd, Th .. control r a n ge of thl••Inill' .t.ill" .mount. to 70 dH, Thill III
a dd..d 10 th .. cont rol r a ni " o f 50 dH p r o vld..d by Iho' conl roll ..d 5L 610 In modul ..
OK I i'N 007 . Fleu r .. 2 ilv.... lhl' ea ln of th..... I .... o IC . a. a funcllon of tht' con·
t rel vo ila I".
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A decoup! d Uo"output t. provld ..d In front DC me rinK modulator th a t c a n bt'
ueed, fo r inltann' , fo r no l .,· m ..alur.-mo-nta. T'h r- I F voltai" at thl, point
llmounU to approxtmatrly 7 m Y. T h.. A~' voltait" III t h.. oulpul of mixt'r 1303
po..... . t'. tht' ••me vahw . The conlrol th r-ee bcfd t. adjua!to<J to 7 mV w ith t he
aid of poll"ntiomt't.. r I' 301 .

"'leu"' 3 .1v • tht' amplitudE' I of the AF volta't" and th .. c ont r o l volta•• • • •
{une-llon o f the Ht' voltaif' at the Input of moene DK 1 i'~ 003 . Th••• cur-vee
art' modlfl.d for th. ecmplete 'ylt.m to rne _lut' of tho' pn'ampUlIcatlon and
th. cont rol of Ie sL 610.
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Thl' Inl l'lIro tl'd dnl! modulator S f. ti41 n"lull"'8 a n o sc lll a ro r- vulta".. of only 50
to 100 m V, ThlH n ·l'rf.' ,w nt li a v"I'y 10....· le-v.. 1 ••..p~,da lly ..... hen eomp8 I"t·<! ..... tth
tha t r-equi rvd b)' I\IOSF ET m i x" I' li. linn h , uf g r .. l\t a dvantaiW In a vo idi ng til'u I'luUlI
convo r e ton pr-oducra , In add !t1o n to t h.· modulo' UK I 1'''< U(J2. It 18 alNo potitill>I .·
for Ih.. oscillator dl'cu U, D !. 6 Il A 0 03 , DC G III. 002 o r D.I 4 HG Oil!! to be uecd .
'rbc tnj ccucn vo lt llil " can be b r oughl to Ille r .. qui r-ed valuv t>y varyln" th,' I"l' 

tiltita nl't' of II :Ill,

Th .. IlIOllt Int l' I"'lll lni In l e g l'at ,'d c rrcuu of th.. 5S0- IF purtlon III Ih,' l ' l" 1i8"y
int.'g rah'" cont rol vol ta"" ii:..n.. rlltor 5 1. 621. T h ill IC g,·n.. ,'a t"1 I h ~' control volt
age from Ih" AI<' voltall" ..... hlch III In th e ord('f' of j m V to II m v . T'hv cha r a c
tt'rhltlcl a r-c Itll-al fo r th,' dynamtc con trol of vole>' t rllnll/ll!luionll : TIll' comrot
voltage II tncr.. all .. d V" 'j' rap!dly on apl-wlira nc .. of a new in put VOltall" , It III
al>I.' to folio 10....' vo lla'ilt' vllriot lonll and th.. circuit ..... 111 s lo n' t h, ' latit control
volta g•. vsluc hen tilt' inpu t voltage falll tiudd..nly to z.. r-o ( ape cc h pauti.. ti )
and ..... ill m ainlaln t ilt" control voltag.. untJl th.. tiillnsl l'l·a pl' ,'ara. I t t h ,· pa u8"
excv..d. II c ertete value, lhe control vol tag.. ..... ill imm ('d lllt<'1y d rop to Z"I'O .110

tha t th., full gllin It; p rovtde d. In addHlon to t h te , th ... St. 62l p r o vid ... lIhort
cont rol voltage pUlti l" ao that iu te rr.. r- e n.... puhws an' lIu pprt"lla l'<'1.

,~...,

...,

• j •

0 n. ~ ... ... .... " .· .. - "n ...• • h:. .. ... n

);;- " -• l;-... .. '---;i ..
" 'h, " ... t·.... ... .-... •

( .." ...
.. ~.... n • t---,

'M
... ...... ",.,

I~r,-;;-- ".t-...
~ ".• • ...

I );;;"' ... 'J;;;- ...n . ..
"'" 'M .. .. .. .. .. 'M ..... - • ...,..

OUT ".,

Fi"4: Ci.e"it dill""' ollht t onno!~ltlt' "l\lIll tor SL821 IVII. tI in brlck' lI: SL e 20)

T h .. Io ll o ..... ln ll: th "or)' uf ope ra tion in conjunc tion with Fl gur.. 4 a nd 50r lglnat"'l
from application no t .. ti of til., 1' 1(,8 11 " y Co : T h.. in pu t .lI!gna l I, a m pll fl .. d by ltlt'
A F a m pll ft.. r ..... !th tran al at o r .yatl'lns T I to T 4 a nd red to t o d.. t ..e ro s-e ( T l4.
T 15 ) aft .. r havtng b.. en p rovid.. d ..... lth a f)C - volta ~ t' llhUt lth lh t' aid of T 5,
T he t\loU d"\t'ctOI'1I cha r-g.. th t· cxte rne l capacltora C I o r C 2 lind tilt' (' a pac1l01'1
pro vtuc u». d l·t,·dora ..... ith sho rt ( C 1 : T 14 ) 01' long [ C 2 : T 15) I'll... tirm
and fall umo conetant e. Uut h a s- .. connected to Ih c out pu t DC voltagt· a mpljft e r
( T 16 to T 20 I wh ich !a red by t h.· d etec tor with t h.. hlgh"lI t voltag.... Wh.. n Ii
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.Iinlll avp~'ara , T 14 wl ll.n.un that II cont rol vol1a g., apl,oara llfh'r th .. v e ry
aho rt tlm~' t I ( Fi g, 5 l , Afh'r thO' loni" r tim" p"rlod I :J, Ih.· dt'l pctor I T 15 I
....·111 tllk.· 0 '1.'1' the cont rol cr tho' comre t vo l l age etnc o II l a eom ..whllt m on'
. "'I. Ulv .', If th .. Inpu t . Illna ! ..xc. "d . a l'p roxlm a t d ,· 4 mV I HMS I, thO' trIIUI~'r
cln'u ll with I r lln, I.. lor a)·.h-m. l' 6 10 T 8 ..... UI I... a<.:tlval"d, ..... ho• •· out pu t I'u l .." a
p r uvld., a low-lmp.'danCL' <JI IKhari" path for c e pe c n or- C 2 v ia T 10 and T 13 ,
T h, ' ra plll (all In th .. volt a i " ae r o •• C 2 lind t hu . th.· c ont rol vOll llllW ,·n. u r ...
that tadlnll o f up to 20 dU IlI cun b,' c ont r o ll (' <J In a u nit " {luJp l' ..d with t ho' c on 
trol l ed am pltrl .. r S I. 612 and S L 610,

Jr th .. Input . Ign a l fall l mor-e npldly than th l . , o r com pl e t e-ly dlaappo a rll ( ••
l a th .· c...• In . p.· (·ch pa u.e. I. th .. trl i il'r ....'111 not op e r-ate . Thla m (·an. thai
C 2 c a nnol b,' dl acharll ..d and ....' 111 m a intain It . c ha rg" . 0 thai Ih .. la at cent r ot
volta g., valu ......'111 b.. etor..d . 1'11" outpul \'o l18i(' of the OIh.. r dorec tor ..... 111 faU
to z .. ro ..... lthln the tim" p.. rlod t 2 ..... hlch doe not hav(' a ny dfc c t.

Tbe pu l ... , of thO' trl e ger c ircu it .1 . 0 c ha r i " tho' third ..xl .. rna l c a p acito r C:J
vi II T 11. Th.. volt a i " acro a . thl . c e pec nor bl ocka tranlil a tor IIYllt ..m T 12 via
T ) I. When thl, l a ncn-es t eu-er , c e pec n o r C 3 ..... Ill b.. dl ..chal"lIed. Aflt'r Ih o'
hold tlm.· t 5, T ) 2 ..... 111 c onduc t and dJ.ehaq~ .. C 2 ..... Ith in th" ttme per-Iod t 4
.0 lh a l Ih.' full lIaln 18 avaUllbl .. , The hold tim .. I :. am ounta t o e pproxttn a tely
I hen C 3 I. 100 "F, H Ih.. Input a illna l r ..turna ..... ilh in Ih ,' tim .. period t 5 ,
C 3 'Il! to", n 'charge d and tho' c i r c u it w m on ce alla ln op" r a to' In the normal
mennc r-,

FJf\lr.. S al . o .ho....,. ho ..... th .. V""" npld gene rallon of th .. cont rol vollag~ I.
ab) .. to euppr-.... an Int .. rft"r.'nCl· pu l ..., aup.. rlmpo...d on lht" vo tc e .111"'1. Th.,
detector- with the .hort lime conalanl I. I·.. . pon . l bl" (01' Ihl . , ..... hl'rt·' . th.' o t h.' r
d f> l " c t o r a1or Ihe contro l voltlil" valu., pre ...nt before appl'arancl' o f tht· lnh'r-
ftnlna put .

S,v n*I/A.ud 'O
Inpul Enn loPf

...... ...... ,...... ..._~ .- ...... a~••,

_~I-

"

l-----,u---'uL.---:_.__..----_.
--~_ .__..-_....._._.

Yo".,.~,~ " I
~~I. : ... ,.,--_.

I , • I , -- L-.· ·-
----''---- ------:-------:

AGe

Fit· I : 0, ... "" , IIeh..Iov, of. 'l'n... c.ntlDlld.' 'hi conll'oI ,.m. .......101 Sl Ill .
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2, C O NST IWCTI ON

T h,' pr-Inte-d el r.-ull boal'd ilK I I' N 003 ( Fi g . 6 ) ha a b" t' n dt'vt'lopt'd lo r accom
modation of lh , ' SS ll!CW It' port ion , T h t, dim ..netona o f Ih l B P C -boa r d al'o'
90 mm ill 65 mrn. If thl. P C - boa r d IB not 10 bt' u,wd (0 1' Ih t' con5 t ructlon,II(ll'clal
atl ..ntton m ust bo' made to t ho' decouplfng • Cont rol volta~w Ilo'n,'ra lo l' SI. 62 1
must bt' a bh' to fn' d v"ry h igh cu rn'nlB In lo th " tlm "-dl"lt'rmlnlng ca pac nora
and t hull be p r-ovided w it h a vO'ry low-Imp"dallc,' voltag: ., aou r-ce-, A >Iuffkl"nt
number- of d.'coupllng r "llllltOl'5 and by pe s sed c apac tto j-e a n ' the refc r e p r ov l.It 'd
on thr- I' C -bOllr d DK I fi N 003,

Tho' t .. tlt ou tpul I' t 31 4 ill not Ied to IlH' plug-In connector with the Illd of a con
duc tor lan> ' In or-der- 10 avoid a ny tnte rcoupling , It should tn - connected with th.'
aid o f a thin coaxial ca bl .. to tilt' vacant pin 6 or t o a f",'dth rough In t h., ac rer-n
Ing can, Th o' cryetal flI tt' r i5 al80 connected with Mhort ph'C(,8 of 110'11'.' to till'
co r rvuponding conductor Ia nc on th o' Iower 1I 1d.. of t he boa rd. T hllil m dhod
evctda 100 many b rea ke In th.. g r-ound lIurfac t' by conducto r IanN I and hall also
p r-ove-d mer-e tavou eabte due to th e r-elatlvc-ly la r-ge connect lo ne of tht, c ry ete l
mh' r, Figure 7 eho we a photoll raph o f t he au tho r 's I'ro lo ty pt' ,

fll ,l: I't-tlOll'd DK 1PN ODl

2,1, C O M PONENT DETA Il.S

T 301: IlF 224 or simila r H F Iran lll Bto r

1 30 1, 130 2: SL 6 12 C; 1303: S L 64 1 C; 1 304 : SI. 621 C (PI"lIBey )

C 305 , C 306 : 6-3 0 p F c .. ram l c t r trnmet-, 7 mm dl.ll,
C 316, C 32 0 , C 32 6: 0,1 .uf' 01' 0 , 22 j,l F plllll tic fo il capac nor-e

for 10 mm . paclng,

A ll ot h .' r non-pol e d c e pacttc es : c e r a m lc typ.. . o f un crltka l valu.. ,
lIIpacing 5 mm .

C 322 , C 32 4: 47 j,l F t anlallum capac ito r , d rop typ.'
C 323, C 325: 100 j,ll-' aluminum t'h'd rol)tlc , c a n 10 , 7 m m dla ,

. paclni 5 m m



I' 301: 2.0 to 2.5 kfl poll·ntlom.h·r, horbootal mount In!!:.
tlpadni 10 mm/5 mm

Cryatal rlltp r: • •.•. tntrodul:"t1on
T EKO-CI IW _ Izo' 3 A wllh 13·pol., ("onnN·lor_.

a. AVAILAUI .E I'AltTS

s.·.· mall' r ia l prk.· Ii_I.

" . llEI-'EH~;NCI': S

( II 1I.J . F r an k.. : An hlh'Kral " d It.·.·.·I\,.·r Sy att·m fo r AM. FM, SSlland CW
In t h l. Ed lll " n of VIl~' COMMU NICA TiO NS

(21 D. E. Schmttz s-r- r 1' luK- ln Mod ula r I';'lu ll'm"nt
VIII-' CO MI\W NICA TI O NS 3 (I Y711. Ed ition 2. l 'a ~C" . 107 -114

131 H. Lent a : A Wld" ba nd lUn a "!llI"r .... lt h So;-hotl ky LlLo d" a
VlI ..· CO MMl' NICATlO NS" 119 721. I':d ll io n 2. P a Kn 171-124

1-1 1 J. M. Hrya rll : t'alna th.· 5 1. 62 1 AGC G. 'n rator
Na d io Communkatlon -1 7 (1 9711. No. 9. l'a l e 1 60-1-605

FM Limiter and Di.criminator AD.: OM 30.35
fM d,. c"m ,,,aolo r lo r Iha AA 10 ."d ol" ar .eca,w. " .... ,th .n ,nle, ml d' , '1 "'Qu.ncy 01 45S ~Hl

Advl nlllgl Ovlr fM d.modull/ ,on u. ,n'Ol th . IF.•IOPI Ii'll rlC llvlr " Ild "'01 b. fu".d I ....ay
from lh• • ,gnal, .nd ,gn, llon ,nllr llrenCI '••uppr • • ••d by th. I,m,llr lAM·.upp r• • • ,on
40d8, Iom, l.r th r• • ho ld l OOuVl

Aud io Amplifier AA 1: OM 29.10
M,n'l lu" ,nlegr ao led Af .•mpl f.• r .... '11'1 In Oulpu l ee...... o f 1 SW III 12V ld.,,1 fo , many
IIPpl,cal tonl

Verl ag UKW.BERICHTE. H. Dot1lu. oHG. 0 ·852 Erlangen. Gle iwil zer Slr. • 5



AN ATV PULSE CENT EH

by K. Wtl k, DC 6 YF

Thl ~ pultl'" center III only Ilultabk tor 111l' ln l t' r na tl o na l ce lli totevt e ton 8Ia ll(l/<r «
aod othe-r- 62 5 Un.', 50 liz lIyKt<'ms a ll ....pr ' · d"HcrH>l'd 10 (11. Howl'v l' r . It III
hop..d that a fil lm ll a r ATV pul.", e cnur- tor th., US.llta nda r d wlll I", dl' llcr ll"'d
lal.. r-.

T h ill unit can br- uee-d to r provid ing all the- liync h l'o nlzlnll: pUIH" H tor thr - whoh
ATV sy atc m, P ,Ii( , fo r th r- ce me ea , mon ito r and IranNm lllll lo n , T tl!'H" an' :

VI'rUeal blank in g and ay nc h r-onlzlng pu lIll' ll .
1I0 r h onia i blank ing and eynch ront zlng pUl bf' N,

ThpIIl' PUlllt' 1i mU 1i1 l'xhlblt till' puhl' I t' ng th and IIpll(' I'1I la td de....n In th .· u-h-vt e ton
s tand a r d . lnte- r-Iaced lIea nn lng III achieved .... hen the Vl'rlieal lind horhontlll trt' ·
quency Is der- Ived from Iwic l' th r- hori zontal tr ,..qm' ne y. In Ih lll ca ee , th l' s econd
([flld at 3 12. 5 Hnt' li .... 111 bl' Inlt' r l a n ' d between the Hrlt' I:I at th,' firllt I tel d , 110 that
a complete 62 5 lin.. TV Image w Ul b! ' scanned vve ry 1/ 25t h o t II l,,"c o nd (I) ..

All hllll been pr-evtoualy m on t ton .. d . t hlll pulll.' c r-n wr- ran lH' ulII'd tor eontr-ol
o f 1.. Iovtaton r-a me re , acunnr- r-, pauern genr-s-eto r o r fll:l a c .. nt r-u l pul " .. il.'n.'.
r-a te r- for scvr-r-al unlte. In Ih.' la t te r- cas.. . It 18 pOliNlblt' to ..witch ovt'r I t-o m
one unit to th e ethe-r- whlbl m a in ta in i ng tho eync h r on ta e tto n ot the r-..c .. i ve r-,
Thp output lm puleee cor-rvepood to thl' T T L· s y ll\(· m (fao.oul • 10). T be y Ilrt'
ava il e bh- all n t·gall v t' go ing ( 1. 0.1 ) lind as postt tvr- going j 0.1 . 0 ) pulsea .

1. TlI EOIl Y O F O PE IlATION

In o r d t'r 10 o bl ill n a n Inter-laced Imag." it 18 no'C"lIl1ary tor bolh tho ho ri zontal
Ir-equ e ncy o f 15 fi25 li z and th o vor-ttc al [r-equvucy at 50 Hz 10 Ill' de-r-Ived n-nm
tw tc e the horl zonla l Ir-equ..ney, e. g . tra m 3 1 25 0 li z . Th.. 31 250 li z IIlgnlll IN
der-tv..d tr am the ou tput Slgnlll a t a I Mll z crys ta l o sc tltato r by Ir-e-quenc y d t
villion. Thi ll pa r i o f th e circ uit hall I",('n dt>slllnalt>d "Ir-cquvnc y gl'nc ratlon am I
dlvt atcn". T ht' su beeque-nt stagr- s , whic h ha vs- hi' .. n d .. s lgnll t..d "pulll.· p r oc t' lIs ln g",
gener-ate the outpu t Impu18"II. fo'lgur.. I IIhoW8 the block diagram at til .. pUh l'
e ..nte r- .

Hon zontOI IynclYonozing
PUI$"

Hc:,ro";:'OI

~ 625 Hz

"

DC 6 YF 001

V""'cal blanl<"'y ~hcal sync"'OflIZ' ng
pYl,," pulw i

Fit. 1: Iloc. di.tnm allha ",I. cenar
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2. FIl EQ( 't: ~CY Gt:~E HA TI()~ A~ll Dl V [S I ()~

1\ hlork <Hall:ram of th~' f r "qu<"nry 1I:"n<"ratlon and dlvl.loll {'In'ult III elv" n In
F llj:ur ,' 2. Th,' I MII1. fr , 'quo,nr y III g '·n '·rn lt·c1 In a 1 Mllz (' ryll tal oec Hla to r
wh iC'h U Ilf' 1I Iwo gat"N of tl1l' mul ttph- NAN II ell lt· Iyp,· SN 7 -1 0fl N. A Iu r- tt n-r
Ila l f> III u "pcI 11 11 uuf!l'r . T h. · n"c ill a to r fr " rIU" nc y III d lvld l'd loy four In II doubh
lI1 p_r1op (SS 7 47:1 N 1 NO that a frl 'q uI'n c y of 25 U kll1. I. prt'II" n l lit It. outpu t.
Thb Ir-equenc y III dtvtded 10 125 k l!z , 62.5k llz . J I,25klh ..nd rln.. lly to 1/11'
horizontal f('( ·q u..nc y of 15 625 li z In a chain of fli p.nop. u.ine 1/1<' Int '·l{rlolt ..d
d ..c at1r counte s-s S~ 7 -190 N. Th.' double horl1.ontal rr . q u, nc y ia dtvtded In tilt'
dlvlt1.·_ hy_tlvt' ctrr-utt of Ih ,' .amr [ell 10 th .· vr rtlcal fr ,'qu,·",·y of :'.0 lit .

""'"" ",

'1'> ' '''

"

,,
,
,,

,... ...

!oOCl ''1'

C DC 6 YF OOI

S""'OO " s" 1.n ",-'-J:.,

Slnr.' fI rry llta l o "r li latnr I. uar-d, \I I" 1101 n" r (' UlDr y ro r uny fr<'fI1lt'ru'y a li lo/l1 
m r-nt to I,,· mad,' . In uddltlon to th ill. I Mil l "tundard r ryll!ul" an' not . ' ~p.'n " i v , ·

and a l'o' r" a d il y ohtn tna ul r-. An y ",Heht vas-tatton f rom tilt' 11011llna l It-r-quvncy {'.In
I,.. compenaated fo r by Hlllhtl)' pu llln5: thl' {' ryll ial fr <" qu.' nr y . IIm\'( ' Vt' r. Ihlll
hall no Imporlan{'I' In th,' TV_modI' du o' to 111(' hllh d"lI('<'I' o r r.·....tuvncy dl ..Ieton.
For Ihl. r . eeon , no u- un na-r caoecttor II/HI I" e-n p rovtcod In Ih.· r-r-yeta l o"{'llla_
tor c1 ITUI I.

J. Tilt: MONOSTAAU: MllLTIVI8RATOIl T YPE SN H 121 N

T be Im pulll.· p roc f.' u lng ct rcuu U. "II IIh Inh'lI:ra\<"d {'Ircult, l)'pt· SN 7 -1 12 1 N.
It I. f.. 11 tha t a IIho r l de ecr-tp uon of thl ll "ornpon.. nt ..... 111 be of In tt' r .. . t.

Fl gu r .' 3 . ho wl! th .. c onn..c tt on d ia gram, An He _l ink d l·t.' r m !rw. thl' labil it y lim..
o f Ih .. c o nm-o ted mutuvno- e tc r , Th.. foll o wing rt'l a !lonHhlp III valid:
T • I n 2 x It xC · 0 .69 x H x C . Thf.' cepec nor C I, c o nn ec te d I>fo t .....evn con,
n..c tton 10 and II : th .. r .. , I, to r R. .....ho ll.. valur mu. t b.. betwe..n 2 k nand
-10 k n. h.- Iw('(' n c onnr-e uon II and th .. po. lll v.. lIupply vo l tag.. . A r-...I, lor of
appr-o xtmateI y 2 kn I. conn ..c t..d bc twt 't ' n pin 9 and II ..... hlch can bc Ullf.' d a .
r equ tr-ed .

T h,· Inpu llI al p in 2 and :I a n · ..qua1- prlo l'i ty
O lt . ln put , . T h. , mult i vi br a lor c a n bt· tr igi" rl 'd
wh.-n the-y a r t' r..d ..... l lh II nt 'l aU v("- i o lne ( 10Rk
I to 0 1 TTL-pul lit' . P in 4 mu at, of courll(". bc
conn..e t..d to +5 V. T h.. Inpu t at c onn..etten p in -I
I. a Sch mltt- t rllit'r Inpu t wh ich can bt· u lI..d 10 _
g<" tht' r wi th a IIi0wly {'ha nill ne Input vo lt_e" fr o m
l ogic 0 to I . F o r Ih ill. II III n..c ee aa r-y for pln ll 3
or 4 or 3 and 4 to b" connected to O. Th.. Int e
e rah'd ci rcuit POIIIIl' lJllr ll tw o outputs : A pOlllti vl'
Im pu ill" I. ava llabl .. a t Ih .. Q _o utp ut at pin 6 a nd
a n" l lIl lv,," Impullit" at l..l-output a l p in I,

Fit, 3:
Ie tv,.
SNnUIN(1._....1

" -



4. P ULS E PH OCESSING, OUTPUT I'U LSES

AU SN 7 4 12 1 N c i r c u It . In t he pull l{' p r-oce e e tng circuit Hlua t r-ated In "' Igurt> 4,
a rt> actull tl'd by the poeluve goi ng pul ee a t the Input ( pin 4 1. TIl<' vertical bl a nk ;
Ing pu l . l' 1l of 1 . 26 r na du r atio n a t-e d l rt"c tly obtained fro m th e 50 li z ve r-ttca!
Ir-eq ue nc y with Ihe aid of m ul ti vlbra tor 1 7 . T h e ve r-ttc a l Ilynchronh.lng pu1Ml'.
( 160 j.l ll I a t the output o r I II a ppea r wtth a dela y o r 160 j.l . , . inct' I II wUl not
r ec e tv« a po a t ttve going pulse via th.· Q- output o r 1 8 unt il the oper- a t ion of 18
I. completed . T he ea rne III a l ao va li d fo r th e pr-oc e •• ing of the horhontal hl a nk ,
Ing pul . " 11 a nd the hori zo nt al synch rontatng pulBea ,

0' cou r-ee , It would hav., bl" '11 po • • lble to ua e- 1Il mpll'r c trc u tt e in the pulrw
p rocr. lllng modulo , Howeve r-, th e arrang,'rnt'nt ullt'd Iw r .. I. v"ry r e Habl e a nd
only rf'qul r". D re w ext e rnal corcpcnc nte, T he output pul ll" . cor- respond to the
. l m plltl E'd puh .' . used In etc sed c ircuit tejevtaton lIy.tf'ms (I). The pul e e dia
g ram and the c or-r-ea pond fng connec none on th£> P C · boa rd art' stv.. n III Fig. 5.

fl• . I : Output ,ul..

VHllnl
blonk'n.
pol ••

Vt rt l <. l
oyn,hn>nl.ln.
pII1n

tloello.'.l
blonk...
pII1.t

tl ne" "" , . l
.~.rh"''''''.ln.

pill ••

" l\"-_J

.'0 I
' ..",

•

u.. , .. ,.._-....-.
- Sti -

i-ii'-j.. , ...
~ -,. _M ...,

u.,...... -..,-

DC 6 YFOOI

i
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...._--



5. OVE RALL CIRCUIT

T he overall circuit comprises both the previously described modules. Th'" ctr-,
cuit diagram Is gfven In Figure 6. It will be eeen that , with the exception of
the Integrated TTL_circuits, only very few additional components art' used In
the cryatal olcillator and multlvlbrator stag"'l as w",11 al cepec ttor-s In the
power supply lines, A cu rrent of approximately 250 mA will be required at en
operating volta Ill" of 5 V.

5.1. POWER SUPP LY

The operating voltage la connected to ccnnecttcne P t 9 ( +5 V) and Pt 10 ( 0 V)
on the pr-Inted circuit boar-d DC 6 YF 001. The Integrated power supply de ec etbed
In (2) III very aultable for operating this module. Whatever power- supply la used ,
attenetcn should be paid that the rating I of the eemtconduc tor- manu factu rers
are maintained , e. i. nominal voltage 5 V. minimum 4.15 V, max imum 5,25 V.
Spec tal ettentton muat be paid that the upper limit Is not exceeded eve-n In the
most unfavourable conditions,

6. CONSTRUCTION

!
i
I

The circuit II built up on a double-coated PC-board with the dtmenetone 120 mm
x 100 mm wh ic h II ahown In Figure 1. Thll P C- boa r d a1&o pOlleases th r-ough
ecntects.

The component loc attone a re gtvpn in Figure 8. It I, not neceeaa r-y, as can be
IN"n In the photograph of the prototype give n In Fig. 9, to uae sockets fo r th"
Integrated circuits. Howe ve r, they would facilitate exchanie of a defective IC,
o r be useful if an IC that Is already available. b to be used. which may be
derecttve,

.ynchronlzlngvertical
pulee.

n·'· l
pos. J

neg'l
po e ,

Pt 3:
Pt 4:

The following connec ttone are provided on the P C - bo a rd :

Pt 5: nPII.t ho rizontal bl ank ing
vertical blanking pulael

Pt 6: poa, puhu

P t 7: neg , ~ ho rhontsllynchronlzlni
P t 8: pos. 5 pulaPl

PI I:
Pt 2:

P I 9: power euppfy
Pt 10: eel" section 5.1.

6.1. COMPONENT DETAILS

All ccmpcnente ueed In thi l circuit are readily available and can b", cbtatned
from the publiahe r-, The type delignatlona and the integrated circuit. uaed by
the author arp menufactu eed by Texa. Instrumentl, however-, equtvatent types
from other manufacturer. can be ueed.

11 : SN 1400 N; 1 2: SN 1473 N; 13 to I 6: SN 1490 N; 1 7 to 112: SN 1412 1 N

1 standard frequency crystal, 1 MHz. HC - 6 / U
1 cry.tal holder HC_6/U for ho rhontal mounting
3 .tyronex cepecttc r-e: 100 pF, 470 pF, 1000 pF
3 plaltlc-foll capacltora: 47 nF, 2 x 15 nF; Ipaclni 10 mm
9 ceramic capacitora: 1 x 47 pF, 1 x 4.1 nF, 7 x 22 nF
1 tantallum elec tr-ol ytic capacitor ( drop type ) 22 JJF /1 0 V
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The to le r-ancee of the time- de pe ndent eomponente ahou ld no t exceed 5" with the
capacitor-e a nd 2~ with r-espec t to the r l' alatora .

7 . PR E PARATIONS FOR OPEnATIO~

Arter the PC_ boa r d haa bee-n compl eted , c a rp!ully atudy the board to see that
ther-e a r-e no dry-jolnta o r sho r t circ uits. Spee ia f attenttcn muat be pa id that
the Integ ra tl' d circuits have bee n tneer-ted cor rectly ( It s hould be r-e rne rnbe r-ed
tha t one of the two ponl bIl IU",. III a lwaYII wr ong) , lC the compone nts ar-e In
c r de s- , no dlCficulUea a hould be en countered. Alter connecting the ope rating vol t
age , 11 18 pceetble tor the out pu t pulll e a to bt' obser-ved on an oacrlloecope.

Thla pulse cente r- 18 to be complemented by a T V- pattern ge ne ra to r whic h 1111
to be deac rtbed In one ot the next ",d ltl on. of VHF COfo,IMUNICAT IONS.

8, AVAIL ABL E PAin s

P l l." a 8(' see m a lt.>r l a! price liat.

9. REF E HE NCES

(1) T . Blttan: Amatt'u r T",l ('v l llio n
VHF CO MMUNIC ATIONS 4 (1972) , Edition 3, Pagu 184 -1 90

(2) H. Ka hler t: A Unlve r -eal P owe r Supply Ulling an
In teg r -e ted nc- Voltage 5tabUile r

VH F CO MMUNIC AT IONS 3 (1971 ), Ed iti on 2, Page ll 121_126

• 59 •



INDEX to Volum e 4 (1972) o f VHF COMMUNICATIONS

t , Ti:CIl NICAl. OESCRWT IONS AND
ASSEMBLY ISSTJl:L:CTIONS

I . I . A ~O .llb T ...,..... " ... by Mod l flu l l<MI o f
R....Iv. CCQv,,"rr 01. ' IIA 001 and

T"'"..... II Con..","''''' PL. IIA OO~

A 200 kill R..., .. lnr fo r Synch"""l.!",
I MH I o.c111. ton to It•• Droll.l~h

Lon ........ T ...n. m lll.r

A W ld.ba nd RIn, ),liln ellh !khoClky
D Iod..

Modl f)' ln . Ih. D1.. IIA 001 /21 Dual .Gat.
MOS~'I::T Con.... " .. .. tor R.c.puOII of
W..th ., r Slou.lIitu and oth. .. Space V.hld..

Dlplun Amplltl.r to r 21-30 Mill

An [nl.ant ed R..c .. lve Sy . t e rn fo r A M.
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A ~o MHI T n " . .. by Mod lOu lion or
R.C. I.... Con " 01. • IIA 001 .... d
T n-nUIII! Con U "_" 0 1. • ItA OO~
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THE J -BE A M

MOONSOUNCER

Thl l u trem.ly v., r n u l.. anltnna du<.. I1<>t unly pr ovld<- the m"l t lavuliral.>l .. c haract.. rl illc i lor
M"on holln c.. and 5al ..1I11e co m mu nleall unl . W I a illo pr ovl d... a v('rlll ll i. an t"nna lor n" r n' al
op.. r auon .
TIll' an t..nna ca n bot' IWltch..d ..all lly In thtl . hack fo r IIn.... r poiar lu llu n In the hurLzunla l and
v. r lle l l pl ane .... w.ll .. lu r c i re llia r po la r lu Ufln In a cluckw lae and an tl c lockwl.. dlr..euon.
Prat"lIc l' h.. I llown th lt Ih.. Inc om ing I II nl 1 II 1. ldo m pIIr. ly OO r l&unllJ o r v. r tl call y pollr lU'd,
and lh.. r .. II moally C' Uh.. r a dl ltfOnll o r O'.. en c l rc u ll r com port..nt p r llll..nl. Slnc ll' th l l ant.nn.
aliowl thl' po iarlu llun 10 be I wllc hlKt In the a hack. t lK> mOl t la..ou rabl.. pularlull on tor ..eh
Inc uml llll Ilgna l can bt' 1I. IC'el C'd which th ..n pr uvldra thlll op timum modto lor com mlln leall"n.
PracU c. hu a l . o I hrnvn t hL I ant l' nna .Id rl'm"ly lavUllra bl ,. lor 0VtlraUon With m"blle I ta u"nl•
.. lL m lnlltlnil m" . t 0 1 th~ flutt e r -type ladl nl ('I1I1 .. d by polar lUUon . hUt•.
Th~ flilin of IS. ~ dll llOl rop lc (13.2 d B ove r a dlp" le ) In th.. Un..ar mode (.. Ith .. r ..e r tlca l o r
hor l&(mla lJ, mean. Ihat tM. Long - Ya.at;1 pr uvld<'1 th.. pto r l" r manee re 'I" lr ..d 01 a DX· ant ..nna
h 'll.. ther with an " .I'.t r ..m.. 1y hl g; h dt'lt r ... or .... ...all ll ty .
Ga in : 15. ~ dB (13 .2 dB o ve r a di pol . ) . 3 dB be.mwldth: 33"
Fr unl ·lo _bll.,k rallo : 30 d ll. Boom l..nK\h: 4, 112 m..I (l9~ " )

TIle J ' [\II'IJTI anl ..nnl. a r .. avall .bl.. Ir om the pub ll .h 01 VHF CO MMUNICATIONS and vIa t lK>lr
r ..pr....nl atl ... . .
n :RLAO UKW - IlERICHTE. H. OOHLUS o HO, D-8~ 20 ER LANGt: N. GLE M' ITZE R STRASSE n



L I S T OF EQUI P MENT
1/ 73 of VHF COMMUNICATrONS

M ATER I A L P RICE
described in Edi tio n

S PEC IAL O FFE Il
U2 MHz bandll m lt IndIcato r c r yal" l: 27. 000 MHz (HC- 25/U) e ac h
Miniature enc alllll ll'd re laya : Natl on"l RH- 12 •.... .. .. . ... . .. each
SJX'cllI l crY lital fur OSCA R 6 coeve r te r .... <ko lll'rlbed In 4/ 7 2 o f VHf' COMM.

36.617 MHz (HC- 6/U) .. . .•••• .•.••• . . each

ATV - PULSE CENTE R

DC 6 yr 00 1 (do\lb le -c uated. thro\lgh -colliacta) " ••••. ....
DC 6 y r 00 1 (l2 ICII) .......•. . .•••.... ..
DC 6 y r 001 (I IIta ndard fr eq : cryatal 1. 000 MHz with holder.

12 c llpac llora) , ••• , , ••.. ....... ..•
DC 6 YF 00 1 (with above partll ) .•••• ..... . ......•..

ATV TRANSMITT ER , MODULE 2

OJ 4 LB 00 2 (with pr inted plan) .
OJ 4 LB 00 2 (8 tranllillo n . 4 dlode ll) .............•.
OJ 4 LB 00 2 (I coueet. I fer ri te bl'ad. 2 reerue c hokell ,

1 Te lw box 4B) , . . • • . • • •... . • . . . . . .
OJ 4 LB 00 2 (With all otht'r co m ponf>1l18: 26 c apac tto ra,

26 r l'81,.lu n . 2 t r im me r polelltloml'ters.
6 ft'l'dth ro\lllha . 10 ao ldt' r pI1l8) .......• ".

OJ 4 LB 002 (complete with all compont'lIla) ... , . • • • •. .

SSB / IF POR TION

OK I PN 003 (With prmt..d plan) .•• , ..••........... .
OK I PN 003 (I r l'al ator . 4 PIt'lIII l'y ICa) .••........ . ..
OK I PN 003 (25 capacitors) .... ....•.. .........
OK I PN 003 (I Ir lm lllt'r potenttometee, I Te ko box 3A.

13 pin co nne cto rej .
OK 1 PN 003 (with above parta) .
OK 1 PN 003 (with c ryll ta l lllte r Xr -9A) .
OK 1 PN 003 (wah c r yllta l II l1er Xr-90) .

Ed. 1/73

OM II • • •
OM 18. 90

OM 12. --

OM 24. 50
OM 20. _.
OM 79.50

Ed. 1/ 73

OM 11. - -
OM 26.30

OM 9.80

OM 52, - -
OM 98. _.

Ed. 1/73

OM 10. - -
DM 22. 50

OM 23.60

OM 19. 50
OM 73. --

Ed. 1/73

OM 16. 50
OM 11. _.
OM 120. --

Ed. 1/73

OM 10, --
OM 127. 50
OM 32. 10

OM 15. 30
DM 180. _.
OM 285. --
OM 3 15. , -

Ed. 1/ 73

OM 28.50
OM 81. ·\0

OM 38. --
OM U 5. --

OM 14. - -
OM 10. --

OM 20. • -

(With printed plan) .. . . ... .....• " • • • • •
(3 d\lal' lla lf> MOiFETII) ••• . , ••.. . .....
(5 co ll kllll- llld LCal l.' which type - . 13 pill c unne c -
turs, I Tt' ku box 3A) .

(with all ut hl' r cu mpo ne ntll: 26 c"pacl torl.
17 r elltatota ) . . . ... . • . . . • • • • • • , ••

(cum plt'te with all c om po ne nts} . .. . • • • •. ,.

(with prln tt'd plan) . ...... .••.. , •••••• ,
(with prillted pla n) ... .••. . .•.. . ....•. .
(t 2 m lnlatlln' encaplI\llt·d r elays NaUollal HH ·12V )

RECEIV ER MODULE

10 -CHANNE L SCANNER

DJ 5UO ooi
OJ 5 UO 002
DJ 5UOoo i

OJ 4 BG 011
OJ 4 BG 011
OJ 4 BG 011

OJ4 00 011

0.14 00 011

AUTOMATIC

SHOUTWAVE

ATV TRANSMITTER, MODULE 1

OJ " LO 00 1 (wlth pr lnled plan) • • . • •• . . • • . . . . . . . . . .
OJ 4 LO 00 1 (6 tranallllon, 2 dlodl- a) .
OJ .. t o 00 1 ( 2 ccusete, 2 rere ue be-ad" . 2 rerru e chokel,

I Tl'ko bull: 40) . • • • • , ••• , •••.•. . .
OJ 4 LB 00 1 (with all uthl' r co mpo n..n!,,: 16 capac ltun,

17 r,,!ratun, 2 t r lm m.. r potenuorne tera,
5 fredthroUlIluf, 10 llo ld,-r plnll) ••••..••• • .

38.9000 (HC-6/UJ ... .. ....•••.....•. .
OJ 4 LD 001 (c omplt'te with a ll compo n..nta)

K"

Mlnlkll 2

OJ 5 UO

PC-board
P C- boa r d
RfO layll

x n

DJ4DG Oil

PC-board
Se m lco nducturs
Mlnlklt I

OJ 4 La 002

PC- board
Stomlcu nduc lo rl
M\nlkll 1

K"

Mln tklt 2

Cry"ta l
K"

Mlnlklt 2

OJ <I L a 001

PC-lxlard
Sl"mlconduc to n
Mlnlklt I

K"
K"
K"
DCOYf OO I

PC-board
S..m lcollduc lorll
M\nlklt

OK 1 PN 003

PC-board
Stomlconducturl
Mlnlklt I
Ml nl klt 2



("ltySTALS lind CRYSTAL f iLT ERS lu r e'luIl'm ..nt dC'lcrllwd In VHf COMMUNICAT IONS.
Avail able t'll atock wh"n not mentlon~d lIthe ...... I. ...

OM 100. --
OM 137. --
OM 137. --
OM 131. --
OM 137. --
OM loe. --
OM 78. - -

OM 21.50
OM 28. - -
.,M 2lI. --
OM 21. 50
OM 18. - -
OM 18. --
DM 21. ~O
.,M 16. $0
OM 21. $0
I)M 16. 50
OM 18. --
OM 2-1. $0
OM IS. 60
OM ZOo _.
OM ZO o--
OM 13.70

OA' 25. --
OM 14. --

OM 25. --

UM 20. $0

"'1 41, . -
OM 28. --

"'1 21. $0

.,M 33. --

Cry atal IIlt ..r Xf' -llA (lor SSO) wllh both a ldo:oband tryatala ..•. , ••••.••.•
("ry atal IIIt"r Xf' - llB (for SSO) with both a l&roband cryatall . ..• .••• , .
("ry atal nuer Xf-llC (for AM; 3. 1 ~ kHL) •••••• , •••................
("ry atal lII t" r Xf-IID (lor AM; $.00 kHz) •..• ••.• ••••• . ..... .......
Cry alal lII t" r Xf-llE (for f M; 12.00 kHL) . ...• ..••••.. ....•. . ... . ..
Cryalal Wh' r Xf' -llM (for CW; O. $0 kHz) with tarrl"r cryatal •••••.••••.
Cry . laI dlacrLmLnator XO-Oi-oa mltClll1li Xf -llE .....•.• ••••••

Cry.laI 116.0000 MHz (HC-6 /U) fur 70 cm ecnvertere (OL II GU. OL II JUI
CrYlital 116 .0000 MHz (HC-25/U) lor 70 ern conv"rten (DL II GU. OL II JU)
CrYl lal 11$ .8333 MHz (HC-25 /U) lor 70 cm conv" r t" n (DC 6 HY'j
Cry alal 84. $333 MHz (HC·6/0) lur 24 cm convert"n (DL 3 WR)
Cry atal 67.3333 MHz (HC-6 /V) lu r 70 cm / 10 m conv"r tl'n
Cryatal 66.5000 MHz (HC·6/V) lur 'yllthe a la VfO (OJ 5 HD)
Cry ata l 65. 1$00 MHz (HC-6/ V) ) rur TX + RX cunvull'n
Crya ta l 65.5000 MHz (HC·6/V) ) 130 / 130.5 /
Cr yata l 65.2$00 MHz (HC-6/V) ) 131 /13 1.5 MHz
Cr yatal 6$.0000 MHz (HC·6/V) .•••.•••••• .. .... .... .... .
Cryatal 62.0000 MH z (HC-6 /V ) fur aynthUla vro (OJ 5 HD)
Cryatal U .4180 MHz (HC-25/U) for VXO (OJ II ZR) .
Cr y. tal U .OOOO ..1Hz (HC-6 /V ) fo r 70 MHz ecnvertere (03 J HM) .•• , .•
Cr yala l 36.lIOOO MHz (HC·6/0110r OJ'" LDOOI ATV- TX
Cryatal 38.8170 MHz (HC-6/V) fur OSCAR 6 convC'rt" r ...••.•• , ••
Crya tal 36.66ll1 MHz (HC·a/V ) fur 2-m -c unurt"n
Cryatal 27.8000 MHz (HC·25/0) fur 24 MHI. ' yntheal' VfO

(OL 3 WR 007) .
Cry atal 27. 0000 MHL (HC-25 /U) (blwodllmLt 432 MHL) .

STANDARD fREQUE NCY CRYSTALS

5.0000 MH z (HC-6 /V) fur eallbratlun al~ctnlln Itcneratun (DC 6 HY) . .. .
I. 0000 MH z (HC-6/U) lor ea ll bratlon alll'ct N m It" n..ratura

(OJ 4 DG, DC 6 HY) .
I. 0000 MH z (HC-6 /V) fur 7$°C erylltal even • .••• .••• . .•••
100 kHz (HC-I3/U) lor ealLbraUon ap" ctru m It"n"ratun (DC 6 HYj .

Crya tal a 72 MHz (HC- 6/U) lur 2 ml' tn tranamLltua .
('Iu.. l!Ve}requ"ncy _ &rollv"ry apprux. 8 weeu

Cryatala 72.••• MHz (HC-25 ,U) lor 2 m tranamlUu a. With cry. tal twlder
Pleue lin frll'qUency • dPllv"ry Ilppro~ . 8 wl!'t'k a

Cry atala ath" r Ir ll'quC'ncl n ar. available on r"Qlll'a t .
Pin al' Ilv. f requ"ncy and typl!" &rollnry appro". 8 w",ka.
HC- e/u , , , . . . . . .. OM
HC- 25/ U ••.••• , ••••••• , •••••••••• , . • • • , ••• , •• OM

Cryatal ov" n XT- t ( 6 Vj • • . . . . • . • • • • • • • . • • • • . • . . .. OM
Cryata l ove n XT-2 (1 2 Vj , ••. " •• ". , •....••.. ,. , ., OM

Ceram lt IIlt"r C f S- 455 B (DC 6 HL 001 fM atr lp) . . . . . . . . . . • . . . OM

26. -
34. _.

82 . _.
82. _.

7$. $0

TERMS Of DELIVERY and BANK ACCOUNTS

All prien are Ilvl!'n In w est Gfo rman Mar o . TIl" prien do oot conlaln poa t and packLIlll fo r
which lUI ....t ra c llarlte wll l bII' made: . • • • . . • • . . • . • • . . OM 3. - 
n. prlc.., do nol Include any cuatoma duty wh..ra applicable. All aUPl'II.a havlllll a ....Iu.. 01
o" "r OM 80. -- (or I. aa When r~nt~d) wlll be diapatehl!'d pl!' r r. l lat "red mall and char l ed
with: ••••.............••••.• •• , •••• , •••. ...•... .. ... OM 1. - -
EquI" .I"nt a"mlto~ctor typt' a Will bII' aupplled Ll or il inal typea arC' not avallable . Only tint
t lua compon~nU an uaed. Semlconll!clorll, qua rtz c r yat ala and cryatal IlItera cannot bII' u
chansed. n la not ponlbl. lu r ua to dl apatc ll o rd en pl!'t C. O. O. All o rde n ahOlild bII' made
cu h- wlth-o r der Includlnl the utrl chrq~a lur poat and packlnl , tC'Jhlterlld mall...te . A tranafe r
to one 01 OIIr &ccOlinta or "Ia uur rl!'p rea..ntauv..a la allG poaaible . Any II..ma (aucll III hand
boolta) whtcll Incl ude ~t and plICklnll are eorr ..apundlnilly annotatt'd.

Vt:RLA O UKW-8ERICHTE. Hllna J . DOHLUS uliO, 0 -8nO ER LANGEN. Ol.. lwIU.. r Sl rua.. "'$
Tel l!'l'hun..: (09131) 33323

Dank Accoont a : o..utac h" Blink Er lanKen No. 476 3~ • Puatach..ckkontu NUrnl...rll Nu, 30 455



HI G H PERFORMA N CE A NT E NNA S

14 ELEME NT PARABEAM YAGI FOR 2 MET ERS 2( 14 P

Galn: 16 dB (18.2 dB . )
Lengt h: 595 em (234" )
Wei ght : 6. 4 kg (14 lbs)
Hor . be am wldth (-3 dB: 24°)

Lcng-yag! an ten nas are we ll-known ror tbetr high
gain cner acte r tsuce . Huwever , this high pe r roe
manee Is only pr ovided ove r a r el ativel y low
band'-N ldth when the antenna has been designed
for maximum gain. The par-abeam type of antenna
combi nes t he high gain of a Ieng-yagt antenna
with the inhe rently wide r ban dwi dth of ske le ton
s lot fed arrays .

The actual Par-ab eam unit co mp rising a s ke le ton
s lot and s lmllar refl ector r adiates s imilar to
two stacked two - el em ent yagl antennas and will
theref ore provi de 3 dB galn over a s tngle dipol e
and reflect or co nfigu ra tion. and about 2 dB gai n
over a conve ntionall y fed lcng-yag t. Heavy duty
const ruction with sp eci al quality alum inium .

Gain: 20 dB (22.2 dB . )
Length : 265 cm (104 ")
Width : 46 cm ( 18 ")
Weight: 2. 70 kg (6 lbs )
Hor. beamw ldth (- 3 dB : 240)

46 ELEMENT MULTIDEAM FOR 70 cm 70!MBM 46

The ulUm ate UHF - an te nna for long - dis ta nce
communicatio n. The Multlbe am vir tually com
pris e s four r z-et ement yagl antenn as that have
bee n s ta cked and baye d to Icrm a s ingle , com 
pa ct array. GaIn is equa l to two s tacked 18 .
e lement yagls : 20 dB ove r a dipole; 22. 2 dB
is otropic . The Multlbearn can be s ta cked and
bayed In a conve ntio nal manner to obtain 23 dB
(25. 2 dB tsotr-opl c] with two antennas , or 26 dB
(28.2 dB tsotroptc) wit h four ante nnas. Suc h
arrays c an be ec cceee rcuv used [or EME (moo n
bounce) and (or othe r ex treme OX modes on
70 c m.

The gain figures marked with . r efer to dB over an Is otropi c radiator and have
been provided to allow comp ar is on to ante nnas whose gai n figures are given in
this ma nner, e . g. (or US ant enn as .

The J ·Bearn antennas are available (rom the sales organization of VHF COM
MUNICATIONS which have the World sales r ights for the se antenn as . Deale r s
e nquiries are al s o r equested. Please r equ e st the price l1 st fr om your nearest
r epre sentative.

UKW -DERICHTE, H.OOHLUS oHG, 0 -8520 ERLAN GEN, Otet witze r st r as se 45



CRYSTAL FILTERS • FILTER CRYSTALS • OSCILUTOR CRYSTALS

SYNONYMOUS for QUALITY and AOVANCEO TECHNOLOGY
PRECISION QUARTZ CRYSTALS. ULTRASONIC CRYSTALS.

PIEIo·mCTRIC PRESSURE TRANSDUCERS

LIlted .1 our well -known I . rl,. of

9 MHz crystal filters
for SSB, AM , FM
and CW applicat ions.

In orde, to . ,mph!y metchlng . the

Input lind output 01 the "iter. com
pnee tuned d,H.renli el l'ln,for.
mer. with galvaniC connecti on to
the cning_

Flit. , Type XF·9A XF-9B XF.9C XF.so XF.9M

Applle .llon ss e- SSB
L A,M

AM fM OW
,.'II,m'l

Numbe r 01 Flltt. Cry".I , e , , , •
Bendw,dth {6dB down) 2 ekHz 2 . k HZ J 75 kHz 50kHz 120 kHz OS kHz

P.., bl nd Ripple < 1 dB < 2 ee c :1 ae < :1 ae < 2 ae < I dB

'n,,'lion l Oll < 3 dB < 3 5 dB < 35 dB < 3S dB < 3 dB < 5 dB

Inp"t·Ou lpul Z, ~ W ""0 "" 0 "" 0 1200 0 "" 0
Term lnat ,on C, 30 , F 30 , F 30 , F 30 , F 30 , F 30 ,F

1(6 SOdB) 17}6 6O dBl IB,.(6 6O d B) 1 8~ (6 6Od B}, (6 60d B) 1 (640d8)25
S hipe re ctor

(6 8OdB):1:1 (6 8OdBl2 21(6 8OdB)2 2 (680 d6)2 (6 6OdB) 4 .

UIUmile Atlenult 'on > . S dBI> 100 ae > 100 dB > 100 dB > 90 dB > 90 ee

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
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