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A SS II THANSC E IVE H WITH SILICON THANSIST O l{ CO !\l I' LEf,H;NT

PAIIT 3: -ru rc 9 Mll l -1 4 Mill T HANSt. lI T - Bl-:CI:o:IVE CONVf<; HTE H
14 Jl.lI h ·14 4 1\111 ..: T HANSM IT CONVEHTEH ;
VFO AN D LOW- I' ASS I'Il-T EH

by G . l.uuf li. m, II II A

1, I NTllOllUCT IO N

P a r t :1 or th i s SS B t ru necr-Ivv r a rt ich- d "lIc r ll""1I tilt' !.l Mll t - 14 Mill t r-aneml f­
r .. c t'lvl' couvertor, th. ' 14 Mll l - ]44 Mil l tr-un em tt cnnvt-rt .' r mmluk wit h Iim-a r
a mpl Uh 'r , 811 WI, II 1111 111 1' 5 Mil l VFO nnd ma l c h lng low-palill fII l ,-c.

Tht' Bl' Itt- m il art' , of cou r-ec , Individual modut es w hk h c an lw uar-d fo r ot her­
a ppllcat ton e lWllld l'lI lll' ln R: ulwd In t hi- V I' O tra n tl('I ' !Vt'I ' llyBtl' m; tht, pOIII~lblllty

o f c ons t r uc t tng II s ho rtwu ve trllnllct'!vl'r wa ll rr u-ntlom-d In P a r t 1 ( I ) .

F lgun' I ..how II tI \l' uto..k dlall ram of th,' comple-t e tranecetver IIYllh·m. T h. '
MOSF~:T ccnve rte r m od uli' /lL 6 IIA 00 1 ha ll al j-endy b.·.·n d.. ac j-Ibed In P art I.

P a r t 2 d e s c r-lbed the 9 Mlh. t t-an ac vtvor m odu!e DL 6 IIA 002 (2) a nd P art 4
w11l (h'lIc rl bl' th, ' power IlU pply a nd A I'" ampllfh'r m odu tee all wt' ll al a IIp.'dal
P C board fo r the t wo c ry8tal oac Hlmor-e o f tht· mod ified MOS Ffo;T c onve rte r­
with a n IF o f H Mll z ,

2, -r u» 9 Mll z -14 Mll z THA NSMI T ·HECEI Vfo: CONVEHTEIl
2, I, C IitCU IT l>~;TAILS

Tht' ci rcu it diag r a m o f th lll m odul e III glvl' n In F l gu r<' 2, T Ill' tranemtt-j-ecetve
con ve rt er- pOlll1l'8Bl' Il a eompl vt r- Iteld ..frect trttllllillto r cornptcm cnt: j.IIK t LOn
Hdd e f( O' c t trall . l llt o n In the a mpHfI"r IIla"WII and dual-gllll' MOSF ET type-a In
the mt xer- e tagce. A l'u, 'tht'r Impu rtan t h 'atun' ha vin g a n dfl't:I on th e bvha vluu r­
o f the t otel f r a nae e-Ive r- an' t hl' narrow band ch a r ac ll' I'jlltleB, Thill III obtain"d by
a ey nc h r on ou a lunin g o f a ll 14 Mll z cl rcultll with t ht' aid of va ract or- dlodt-II, T ht'
luning III made by means of a ( .' xlt'rna l ) pO\t'n tl"ml't <'I ' , T h i ll III mo r t' favou r­
abl e with r e epect to a h igh . purlouil Bupp r t'IIBlon ( for l'I'CI' pl ioll : high u ltlmatf'
..t·I I'CtlVlty ) than a wld..ba nd am pliflca tion. T hl' h igh In put and ou tput tmpecanee
o f f1t'l d t' ff{'c t t r an lli llto r ll al low tilt' high Q of th l ll narrow band d "lIlgn,
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On m e r ...c e Ive etde, Iht· J.l Mlh a lgnal la Ir-d v10 a 9 Mll z lrap to th ... In put
of lh ... p r ea m pt t fto r lItagt" l' qul l' pt' d with tran lil at o r T 20 1. Th l. trap Ill, how _
eve r-, only n eee aea ry wh.'n con n.'cHni t h... r", c"l vi ' conve rter- dlr"t'tLy to an an ­
t enna fo r l~ Mil l. r-cc epuon. For VIl F ope rauon, t ht· tw o m et re con ver-t .. r
au pprt' all". tht' 9 Mlh algna l lo s uch lin t'x lt'nt th at th.· t r-ap will not bt- requtr-ed .

Th O' I~ Mil l. p r-s-am plf ffe r- ope rat,' a In a v o;> r y at a blt· c om morr - gate ct r cutt . T ht'
ga in of th l , 8tagl' hI cent r o t te d In th .. eou r-cr - branch by th.· palU' tran ai lltor
T 20 2 . Tht' 9 Mil l. ampllflt' r at agt' ( equlpped with t r-an al at o r- T 204 ) eubeequ ..nt
to the ml xl'r sta ge, alao opt· rat e e In th l li mannc t-. Thl' m atchin g 10 Ihl' foll ow in g
cry s tal fIl tt' r ( a nd Ih u s th .. pa lll ba nd r lppl l" I ia ccn etceratny a rf.. r-ted by thf'
ca pacito r dt' s ignal t'd with '* In the dra in ci rcu it of th l 8 s t agt'.

The oectttarc r- voila ge ( vi a Pt 206 ) l a alll'nuatt'd (or thl' tran .mlt m l xl'r
( n-enete tcr T 206 I by m ean e o r a cepec tnve volt agl· dl vldl' r. The r-ed uced
drl ... .' o f me m txe r cha r ac tertettc obtained In th l ll wa y .' n8 u r t·8 that unw ant..d
ccnvoretcn produ c t , a n ' no t i t'nt'rah'd, T ht' t rsnemlt m i x...r l a Iol lowed by a
tw o- etage ae ll'c livI' a rnplIft e r In a com mon-ga t e cl r cult , T hi s arnplHie t- tracka
tht' tu nin g or th e 1I1'1 t'ctlvl' am pHne r In Ih .. rl' c d ...., c c nv c rter- .

2.2, ME CIIANI CA L ASSeMBLY

T he t ran em it s r-ec e fve con ve rter- III a c commodated on a pr-Inted circuit board
ha v ln g the dlmt'n a lon ll 150 mm by 105 mm . Thi ll P C board. which haa ber-n
d .'algnllt e d Dt , 6 IIA OO~. I. U1 uHtrate d In FIgur.. 3; the- cor- r e epondtn g com pon..nl
loca tlon plan ill gl ve n in F la , ~ . Thr- tranalstora a r-e th t' ve ry IIIli t corn pon r-e t e
t o be mounted . The HilmI' prot e e u ve• mee eu re a s hould be made fo r th l' dual,
ga l l' MOSFET a a ll wer-e gtv en In (I) , The c o nnecttona or the tran si lltors art'
IIhown fro m belcw . Anonuon shou ld be paid to th., co r- rec t pol arity o r the va ·
rect or diodea and that a ll DC opc rct tng vo ltage Iinl'lI a re bypallat'd u llin g teed ­
throu gh capec n c r-e. A phol ograph o f the 01. 6 IIA OO~ modu lo i a glvl'n In fi g. ~.

'2. 2. I. SP ECIAL COMPONENTS FOR Tin; 01. 6 IIA 004 MOD ULE

T 201 , T 204, T 207 , T 208 : nr 245 C, UF 244 (Tt·xaalnlltrumt'ntll) . 2 N ~ 28 4

T 202 . T 20 5 : 2 N 29 26 , BC 148 A or B. BC 108 A o r a
T 203, T 206: ~0603 ( TA 7150 l. ~060~ (TA 71 51 J, (HeA)
D 201 t o n 205 : BA II I (ITT-lntt'rmO'tall), BA 150, BA 124 (Al':G-Tt'I ...Iun k...nJ

or MA -~ 5 0~ 3 (M lcrowavt' An oclatt'a)
'r r tm me r c e pac u ore ( 5 r-e qulj-ed j : 10-~0 pF o r 10·60 p1" c e r a m ic dillC t rimme r s

AU coUa a re cloae -wound onto the t' lg ht 5 mm d tam et e r- coil fo r-me r e wUh SW
co r e. Whe n not otht:'rw l '" menttoned, O. I mm dla. ( 38 AWG I lIil k-cove r e d
enamelled coppe r- wtre i ll u lled,

L 201, L 204, L 209: 20 tu rn a, coil length : 5 mm
L 202: 3 tum . o f 0 . 3 mm dla , { 29 AWe J al1 k·covl' rt· d l' na melll'd copl-t' r wlrl'

wound onto L 203
I. 203 , L 207 , L 208 : 20 turn_; l'oll tap 5 turn a from cold t'nd; l'olll t' ngt h ~ mm
L 205 : 27 turn a: coll lap 6 tum ll fr om the cold t'nd: coil It'ngth 7 mm
I. 20 6 : all L 205 but without tap
L 210 : 3 tum a o f 0.3 mm d ie. ( 2!I AWe) of IlUk -covl, rt'd I'na m e ll ..d c opper

wlrl' wound onto I. 1011
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Ch 201, Ch 202: Wid kNlod r.'rrll.. c hokl' havl.nl appru... SO "II I :'0 l um. of
O. I mm ( 31 AWG , aUk-co"rruJ ...m .. U..d ('~r w t re w ound
orI • S mm dla . • 10 mm lorIl Ie r r-tt.. ('o~ ,

Ch 203. Ch 2004 : \Il ld band .'('rroacutM' chok... C 2. S lum. th roulh • 6 ho i..
bto.d. Z. ISOO , ".1. 431202036700 f rom i'h lllpa'

_ 13) •
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2.3 . A LI GNM ENT

Ttl<' foU owlnR o l'd" r Is n ·('. "n m.·ndo'd for Iho' a llgnm " n1: Conn"ct II DC vo lt a G"
o f 12 V 10 po lnl " I 203 o f th.· n ·('t·l vo' ('011"0' 1"10' 1" a nd Iho' mlnu e po !t· 10 i round.
A DC vo llatl" o f +12 V 1111 al s o ('ollnt'c h 'd 10 tho ' c om rot voltag.· ('on no·(·tlo n 1'1 20 0l
a nd lilt' lunln . vo ltaR" cce nvcuon 1'1 20~ . Ua lo i /I h lgh -Imp.'dancf' m ultlmt't"r
( 20 . 000 n 1'0' 1" Vo lt ), Ih o' following yolta""11 a hou ld lx' m ..a lllurt 'd for o rlo·llla ·
tlon : Approlllm al l'ly O. J v-a. 5 V /It t ho' llourn' (·on nt·(' t1on o f t ht· r" ("'l vl' m l n 'r
( T 203 J. 0 V a l ga h ' I and aom ,·wha l I.,•• Ih.. n Ih.· a ou r Cl' valla".· al " a tl· 2.
If hl" h"r vol laR"1I art· m,·a llu r ...dal Rah ' I o r " u t .' 2 thOin al the eou r c r .·!t·c:trod."
t h lll will Inti !t' ah' tha t th.. I r a n >l l a to r I. d.. f..d lvl· (probably de et royvd wh en
m ount ln K onto tilt' prlllh'd e lrt-ui t bOlli'll J. A '10 1101"" of b.,tw.·..11 1. 5 Valid 1 . 8 V
ehou ld b. · m "IUlu rt'd lit ti lt' lIIour....' .'It'drod'' 11 o f tho' Junction fh'ld ..rft·t"! II 'OIn ll­
lator. T 2(11 a nd T 20ol. Small va t-Iatlon e ..an oe c u r- a l Ih l a puln l due 10 a .-r h ·a
fh wlul/ tlon . of th" II., Ira nlllllliora . Mud lfl c atloll of the - ."u r c: .. n ' .l alor lll , howovvr-,
u llow a Ihls to In' com p.. nlla lt·d . Utiit' c ou ll'ot vo ll ll. e:o- conncc ttcn I' t 200l I. r-on­
nt,(·tl'd 10 ground In al ..ad of to +12 V, the YoUllg" Ilt Ih.' aoure.' r-l e c l r od .· o f t tn­
above mt'ntlOlw d Irana l atora ahuuld ri a.· to befwevn +ol V and + ~ V.

Ccn nc c t lon 1>oIni 1'1 204 I. now rvccnn..c h·d 10 + 12 V a nd li lt- t wo Inpul clrt"u il.
com p rlalnl Induc:!ancl'. 1. 20 3 a nd L 204 a rt' a llln ..d wJlh Ih .. aid o f a d ip meter­
t o 15 Mil l; 1h.· IF c trc u u ( Induc ten.. .. I~ 206 ) la a ll glwd 10 !l Milt .

Thl l I. followl 'd by op.. ra t ln l the Iran ",mit c c nv .. rt .. r . A vo I1a".. o f +12 V I.
connoc t eu 10 point Pt 209; pol n l 1'1 205 I'l 'm a ln a conn..c t e d to +1 2 V. U. ln g th.'
n c m ultlm.'I"r. determ tn v wht'thl'r 0 . 3 V • 0 . 5 V "a/\ b... meaau r-ed at Ih.· . 0Uf'C l·
.. h ·c:trod.· of Ih.· I r a n lllm ll m t x.. r I r a n . l .lol· T 206 , T h., lII a m ,' voltag" lII art' valid
at gult' I lind gal.. 2 o f th l _ tr8n al .lor a . fo r UIt· r ece t v... mtxer- , AI Ih,' 1II0UI-cc·
,' 1, '('11'0<1.· . o f t he Iwo c cm m on-ga w c t r-cu ue , It _hould b. , dl'l" rmln.' d whuthe r­
• vo ltaliW o f 1.5 V - 2 V ce n b.. me••u rt'd . Ant'r t h l . , the 1h r ...· c l r c ul ta com­
prl alnl Induc la nc l' s L 20 7, I. 208 a nd L 209 . liou ld b., all grwd with th" a id o f
a dip meter- t o I ~ MILt . Thl • • houl d not lo.. a chleved with the t r-tmme r-e In thl'lr
m ln ln um ('lpacHa nct' pce tuoo , If the IF t r -a p la u evd, It lIIhould be ali lln.-d 10
9 Mill In comu ncucn with a d ip meter b ...fo n· m ountin g.

T Ilt' (ollowln i allKnm ...nl p roc..du r-.. r ..qul r .. s thai Ih ... 9 Mi ll t renec etve r- modu le
UL 6 IIA 002 ha . bto..n c c m pl e t ..d and a HIPlt'd . Thl. m od ul c wa . d .. . c rtbed In
the lut ..dillon o f VIIF CO MMU NiC AT IO NS.

Thl' aHgnm ..nt In conjunction with Ih .. 9 MII ~ t ran ecetve r modul .. I. mad.. . .
fo ll ow . : Con m'c t +12 V 10 poln l 1'1 10 of p r-tnt vd circuit board ilL 6 itA 002 and
1'1 203 o f I>L 6 IIA 004 . TI ll' !I Mll z output ( PI 202 ) I. now conne cted 10 Ih'"
9 Mil l Input 1'1 3 or UL 6 IIA 00 2 , A lII ho rt I c n ·l·n,·d HI" c a bl': Bhould b., u • •' d
for Ih l l Inlt'rCOlint'c:tl on . Conn.. c:1 thl' c onlrol volta l"' (·onn.'ctlon P I 204 with
po ln l 1'1 4 of m od ule UL 6 IIA 002 . Thl' luning yoUaS" conn.. c tlon 1'1 205 I.
conn ..c: t l·d to Ih .. wlp.-r o f a 100 k n pol"'llt!om...t .. r t ha i I. c oo n.. c:t .. d a ••hown
In Figure ol . Th", varlabll' f r ..qu .. ncy o.c lllator ( m odul e UL 6 IIA 006 ) i . c on '
n"cl ..d t o poi nt P t 206 . Aft .. r com m e nc ing o pl· r a llon . a RMS va l ue o f a pp roll .
0 . 7 V lII hould bt· m .. . . u r ..d a t ia le 2 o( th.. miller t rsna i litor l' 203 . A modulall'd
. Ii na l o f . pprodm a lely 15 Mlb I. now c onnec l . d 10 Iii .. l ol MIl: Input COnn l'c:t1on
P t 201 a nd Ih .. VFO lun..d t o app roximately 6 Mll z .
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T h, ' IIlgnlll wUI lw lludibh' on a tempor-a t-Ily conm-ct..d audio a m plifi l'r uonm-c rcd
10 point I ' t II, '"' on a h.'n,hlt'l, If ti lt' IIlgna l III unmodutat ou , th,' ce r r tcr- 011 ­
dila to r on modal .' U L fj Il A 0/l 3 c an Iw switr- hvd tnto operatton , point 1'1 105
r;ol\l\l'd.·d 10 1'1 fj n nd th., audio a mpllftvr- r;onn.'c lt'd 10 /'1 12,

TIn- VOltll,l(" of tlu- H Mil l 1l1gna! III now adjuatr-d 1110 thai Ifu- S m v-ur jUlSt
IIhowll It r ..adlng, Art,' r Ihi ll, till" ('('lIonant dl-cu ltll comp rllling Inductann'lI
I. 203, I. 204, L 2lJ.'l and L 20 r; should ln- llllgnt'd for rn ll xlm a m mcnr ('('lId l nll ,
Fo r 1111 11 1l11/.:nm,·nt 1""0"""", th,' tun ing pot " nti um,' It'I' ahould b., al maximum
( 12 V ),

T Ill' Inpul Ir-equc-ncy I" now tu n..d to a ppr-o xtmutely 14 Mil l and III. ' VFO t um-d
COI'l"'l<]londi ngly to a ppr-oxiruutely 5 Mil l , T fu- tun ing pownttumvtvr hi now ad ­
ju" t,'d [01' muxf mu m S rn d l"!" l"I'adln/.: an d t ln- porcnuom ..It'r pOIIUiu" markl'u fo r
I h " tr'anlimU ali),'flln,'nt. T hill ill follow,'d by J"l'a ll l(n in g Ih,' 1','1l0na nt c1 rcuitll
"ulllp l"llIlnll indudanct'll I. 203 and L 20 4 fo r m n xtmum . Th i ll af Ignment III n ' ­
Iw a lt 'd unt tl till' r-equlm-d tra ckln " il obtuiru-d.

A IItllbh', urlfTllI<!u]al l'd Input Ilignal la n "lu in'd for checking Ih l' "r"yliial rtIlPr
mll ic hing, Th, ' VFO iy 1Iiowly tun , 'd ov vt- th. ' n -" l' i vl ' fn''lu "ncy, whtlst OUIjI'rV­
itlg l Ilt'S rn.'h' r - which tihould lndkal l' app roxlm lllt'\y I/.~ of FSIJ , T h.. Ilvctua »

ti on a of ure S met .. r r ..ad ln ,:: indka\l' th ,' l"Ipplt· In t h.' pa llY uu nd r ani!" , If Ih.'
I"IPI' I<' III IIn'atl' r t ha n 3 d B ( 112 S-poinl ), II w ill u,· n "(' l'lSllury for thl ' c a pa­
ci tor d "Il!R llalt'd with a -t in Fl loI un' 2 10 Ul' r-vpluc ed by a 10 - 40 pi'" trtmmcr
l"a l'uC'i tul" whkh Is t he-n adjuH (o'd for minimum r l pplt "

Fig. 5 : Pho log' . ph IIf Ihlt t•• nlm, t ·rlN;.,ft co ,mrr le,
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In order to .llin the t r-anermt convcr-te r-•• lIolt.it· of t l 2 V I. connected to
point 1'1 209 ••• w...11 •• to Pt 8 of tht' DL 6 IIA 002 module. Th .. 9 Mil l Input
I I't 207 I I. connected u.lng ••hort cGaIlI.1 c.bh· 10 PI 2 or OL 6 JlA 002. T he
RF' pr-obe of • VTV M I. conn..ct..d 10 the I" MH l: output ( Pt 208 I of module
I>L 6 lIA 004. Th.. car rlt'r Inj eetinn d.. vtc e In tht· 9 MilL Iran.cl'illt' r module
( P t ~ I allow. a ce r rte r .Ignallo lw gene r a t ...d. 'I'h e tunlne poh·nHom .. te-r- ahould
be a l Ita 12 V po et t ton , Th .. VFO I. now tune d to. frl'llu "m:y of a l'proKimat .. ly
6 Mil l and t hl' n·.onant circui t .. ('omp rlalni induc lanct·. L 207. L 208 a nd L 209
a rl" allgne d wit h t he aid or th e co r r"apondlng I r lm m f.' r . to 15 Mi lt . 1.e. fo r
maKimum rt'Bdtnl on th .. VTV M. If rhe voltagt' ia 'till no t aufflclf.' nl fo r a t-ead ­
Ina:, It 1. po.albl.. ror a recetve r turwd to 15 Mi lt to h,' u.,'d (or the indication.

Th,' Vt'O i' now tun..d 10 approKima t.. ly ~ Mil l . tht' tunlnl potenttomete r tunt'd
to tilL' poallion mark..d du ring t h.· rl'cl'llIt· conve rtee alignmcnt and th .. pr-evtcue­
Iy ment io ned clr('ult. allgn..d once aaain lo r m a Kim um r "Adlna - t h l a tim .' with
th.. aid of t h.. coli co r .... All wa . t h.. c•••· wit h t h.. r"('\' III" conv.. r-t r-r- a ll llllnw nt ,
thla pr-oc..durl· muat be r-epeated ."v,· ral t lm l' a u ntil Ih e moat revccreme t rac k­
in. la achlf.'vtod. T'he ce r rt .. r InJ"ctlon can now ee awltch..d of[ a nd th e quality
o( tht' SSB allnal may be ch,'ck"d on a r e c e tver- . It i., of cour-ee, nec e ••ary
(o r the car-rter oadllalor ( on moduh' 01.6 JlA 003 I 10 be connected. In moat
ca.I'. , th.. SSB 'Iinal obtalnl'd from module OL 6 JlA 002 ia too In-at. Wit h tht'
aid ol a ..mall I r imm .. r potent iornvrer- ol I kQ, whoat' .... lper- I. connec ted 10
tht' 9 MHl Input. it I. poalllblt' fo r Ihl' leve l to b.. r ..duc ..d to the r equl r e d value
o ( a pproxlrnately 100 - 150 mv ,

To conclude th e allinm .'nl p roc e e•• t he trac king betw e en th e r ecetve a nd Ihe
t ranamlt ccnv.. r-t e r ahould be checked. If th!' tunlni pctenttcmete r 18 all~ ed
fo r m.Kimum 5 m e t e r rl'ading of a r e c e tve .(inal , Iht· t ra n.m lt ,llnal . hould
alao h'" at maKimum on ..... ltcMna: to tran.mil .

Flnally a vt' ry r((ec tlvt' m anua l HF control l a 10 b.· m enucnec: If t ht' cont rol
voltage ( Pt 204 1 I. connected to th e wtpe r- of a 2~0 kl:l pot ent tom ..re r .... ho a e
o n... end la conot'ch·d to ground a nd t hp e the-r t o Ih E' control vo ltagE' ou lput o f
modult' DL 6 it A 002 ( P t .. l. a n l'X1rt'mt'ly t"((pctlvp manual iain cont rol .... 1II
b.. obt.int'd.

2.... M I-:A SUH t :n VA LUES

Th~ aulhor mt'aaur..d tht' following lIal u.. a 10 con junction wllh t h~ 9 MH l trlln a ­
ct'llIl' r modult' ilL 6 lI A 002 and modulf' Dl. 6 it A 003.

2 .... I. T RANS MIT CONV E HTEH

Llnt'ar cro•• - Ia lk: - "0 dB at 1000 II I wh l'n u.lng th cryatal CUtt'r XF-9A
( T hia wa . th t' .amt' aa meaaurt'd for th... 9 Mil l I r a r.a<' t' \v t.'r I

Non - Iin t'ar crou·tal k : app roll. - "0 d B
Spurious slillal .uppreuioo : appro....7!1 dB

2. ~, 2. RECI-; IVt; CO NVE RT t; H

S.·n.IUvtty: O.!I IJV In to 600 for l~ d B .i~al-to- nolat· ral lo

I t· b rt'a kthrOUih w lt hou l 9 MHl
with 9 Mil l

Imag... r t"Jt'c tion :
Control r a ngt' :

trap: appro...
trap: appro.. ,

. ppro .
app ro .

-6 0 dB
-80 d B
-70 d B
100 d B
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Crooo m odula tion Il rt"q ulro,>d olgnal: 2 " V
An lnll' rh' r ln i signal of 18 mV ha vin g a m odula tion
dept h o f 30,," (i: t' nt' ra tt'B B c roaa m od ula tion o f I~ whl'n
apact.'d ~O kill from t ht.' rt.'quirt'd Blgnal.

Dt' a t"n . it . t1o n I) r e qu rred alinal: 2 u V
An unm odula t t'd Intt' rft' rlni .Ignal o f 30 mV ('aUIII·. a
3 dB r edu ct ton of thl' r t' qu l r t' d oliinal wh en opact>d
~O kilt from tht' r-equtr-ed f requency .

1) Th.. . .. vo lu... ahould be bt-tte r wh en uolng • cryatal fll tt' r X}o' -9 B bt' ca u ol'
me X ..··9A fIlt t' r io qune wldt.' o t . pp roxlm.t t'ly -15 d U. Thlo m eane t hat Inte r­
f.. rlng Bl gnala c. n b.' pae aed t o th o,> Bub."qu.' nt tr-a neteto r-•.

3. T1i E 14 Mlh - I H Mil lE T RA NSMIT CO NVlm TEIt

T h e DL 6 HA OO~ m od ul.. i. t he I ronomlt ecunte rpa rt to Ih .. t wo met r-e r t."c t' !v.·
ecove-rte e dt'lCrlbed In 1'1 r! I. It II pr-ovided to t ranlpOB" tht' 14 Mlh S5 8 Ilg·
na l to 144 MHz . T ho eu baequent t WO-Btag'· .mpllflt· f provldt'B an out pu t pow e r
o f . pp rollim a tl'ly 300 m w. The r t' qul rt'd c ry.la l·conirolll' d dgna l. o f 130 MILt
and 131 Mil lE .rt' obt.lnt'd from the re-ct.'lv O' conve rt .. r dt'ac rlbt>d In O} a ftt'r
h. vln i ce r-r t ed ou t t he m od lfk .Uon t o the o rlgl n.l conve r-te r- t o obtain an in le r.
medlat t' I r-equency of 14 MH~. Of c ou r se, t he tranamlt converte r- can a lao bt>
UBI'd t ogether- wit h ethe r- r t'ct' l vt' conv .. rtt>r . Ihat p r-ovide a Bu Hlclt'n t oecfllator­
vo lt age. In a ddition to tMa , it I. a bo po •• lbl .... fo r th,' t r ana mit conve r t e r 10
bt' u8tod In othe r- f'qulpmO' nt or wit h . dlfft>rl'nt frt qUt'ncy .ynlht'.la . fo r In.tanct"
in c onjunction with . 10 m etr-e .Ignal. In Ihl. c••t' . II I. only nt'ct'a•• ry to r-e­
dtm eneton Induc tanc e L 302.

3. 1. CIR CU IT DET AI L S

The ci rcui t dl.g ra m o f Ihla mcdu!e I. gl vt'n In Flgurt, 6. T'he 14 MII ~ IIlgn.1
I. ft'd In pu ah · pull to Iht' pu.h- pull m lxt' r comp rl.lnll thO' Icw - eeacttve tMln . ·
I.to n T 30 1 . nd T 302 ; th e oocm.t o r algnol 10 Ie d In pu oh -pu oh . T ht' DC ba ·
lance c a n be .djuatt>d with the .Id of th.. porenttomete r- In the emuter- c ts-cun
o f th e mlll .. r Iran al otor o, The bBlanct' of tht· r-eeonant cl rc ult o com p rlolng In­
du ctanc t' o L 30 2 and L 303 aloo arr.. c lo th t' value ot t he o.dllator rr.. quertcy aup­
pre eaton.

The auboeqtlt' n t tw o · ata i" Ilnl'ar ampli fier Imprcve e th e ot' h'ctl vlty a nd ampH­
rJu Iht" IWO m erre olgna l 10 approximately 300 mw . T he Iwo t r a n al ato r a of Ih l'
linear a mpl tr il' r IT 303 and T 304 ) a r t" one o f the lowe-at po wt' r - t r a n.lo lo r type e.
They art' e ncloae d In m e amall TO 18 c aalng, but art' .blt' 10 bO' d rtven up t o
o col lecto r e urrent of SOO rn A. Th O' tr.no lt f rO'qut>ncy fT I. a t le••t S OO Mlh,
wh e rea . Iht' ccnectcr -em iue r brl·.kdown voltai" 10 only 1~ V wht'n t he ba a" 10
noaUn g ,

3.2. ME CHA NICAl. ASSEMBLY

The 14 Ml h _ 144 Mlh tra n lmlt con ve rte r- i o accom modat ..d on a p r-Inted circ uit
boa rd havin i the de a lgn alion DL 6 IIA OO~ , T ht' dlm e nolona of thlo board, which
10Uluatral t>d In "· liUrt· 7, a r t' 6 2 mm by 114 mm; Ihe corr t'apo nd lng com pon t>nl
loea Uo n plan I. ilv..n In F i ll . 8 . Th l' t h rt>t' ol.ge. o r e .c rt't'ned from a nother
by a U-oh. pt'd ac rt't' nl nll plote ( .pprox, 20 mm h igh) . A ph ot o i r oph of Ihe
DL 6 it A OOS m od ul .. i. (ivl'n In t' l rurt' 9.
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Fig. 7 : Printed circuit bOflrd DL a HA 005
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fig. 8 : Compoml nt 10000lion pl.n to DL 6 HA 005

3.2. 1. SPECIAL CO MP ONENTS FOIt Tin; m. 6 IIA 005 MO DULE

T 30 1, T 302: n r 17 3 (Ph il l pll, S!(' ffil'na , AEG-Teit'fun kt'n I,
B F 224 ( 1'l'xa_ In Rt r um t' nl a 1

T 303 , T 304: HSX 20 ( l'h il lp ll l , 2 N 2369 , 40 5 19 ( HCA )

T ri mme r ca pacitor. ( oJ r -equ t r-ed ] 3 - 13 pl-', ce eemtc micro dille t r-irnm e r-a
( 7 mm dia. 1111 In Il L 6 SW converto r }.

•

L 301 :

L 302:

14 0 -

3 tu rn s of 0 . 3 mm dla. ( 29 AWG I enamotlcd copper- wi r .. wou nd onto
L 302. Appr o x. 3 e m conn ..(' H008 should be It' ft and \ wllh·(j t og vt hcr ,
14 tu rns of 0. 1 m m dia. ( 36 AWG ) sUk -covl' rl'd t-nam elled copper- wtre
on a 5 mm d la m e t e r- coil fo r m e r wit h SW co r-e. Coil length : 4 mm.



All olhe r- Inductano't'a art' wound with I mm dla , ( 18 AWG J e tt ve r -pteted copper­
wl r t' wound o n S mm dlamt'l e r c oli fOrInt'ra wlthoul ce r-e, Th(' a upp ll t' d coli
rcrme r e a hou ld b.' ahortt' no'd.

I.. 303 : 6 1/2 tu m e, II mm lonll
I.. 304 and 1,305: 4 1/ 2 lurn a, 8 mm 100 1
1. :106: 61 /2 tu rns, 1 2 m m long , tap at 21/2 turn a

C h 301: wtde ba n d F ...rroxc..,b , ' c hoke ( 2. 5 tu rna th rough a 6 ho lt, b,'ad, Z. 850 U)
c, g, 4312020 :16700 from Ph il ip •. Mou nt. 'd v.. rtlcally .

3 ,3 . ALlGNMJ::NT

T f.>rmlnah' Ih e IH Mill outpul c onne etlon 1'1 30:1 wtlh a 50 n r"'Ml ator, Th.. 12 V
op.. rallng vollall" la ccnnec wd to paml 1'1 3M , and tfn- minus pol.. to a r ou nd.
Th.. c u r r .' n l d ra in I hou ld b., apl'roximalt'l y 35 mA o

A loiS MlI ~ lu gnal I. now (,'d III app r-oximately 0, 5 V t u till' oMci li a to r fn'ql.H'n c:-y
c onnec uon 1'1 30 2. T hill "liTllll can 1.0e obraiued from a dip meter- or nnuth"r
VIIF t ranemttn-r, Tilt' 145 MILt Ilgnal allow I the Impllflt'r IItllg t' a to 1.0" aUgrlt..d
If th ,' t r-Irnrner- polt'n!lUln"h'r h I removed , olll t' w ha t It-om 11M cvnt r-e poettton .
Th.' R F probl' o f a VTVM la connected a croa. Ih., \t'rmlnatlni n ',I .lor. aft.,r
whtr-h Ih e r t' aona nl t'i rcu lla c omprl alng !nduc t a nc ('a L 30 3, I. 30 -4 , L 305 and
L 306 U"(' align ...d fo r maximum r.,adlni .

Thl . l a fo llow t'd by f.. NUnl a 130 Mll z a ll na l from Ih.' rpco'lv.' conv e r-te r module
rH.6 Il A 001 Inlh'ltd of th e 14 5 Mill IIliJlal. Tht, vol lag., of th., 130 MI L... IIIKnl1
ahould b.- In the o r-uo r- o r 0.5 V 10 0,7 V. All volta II" valueR arc HMS vatu ... .
Th,' potenttomeu-r- I. nm. ' ndjulltt'd fo r minimum I'l'a d ln ll on th.' VTV"l.

A 14 lI.Uh signal Is no... fed 10 th., 14 1'01 11,. Input ( 1'1 301 ); th l , s l glla l c a n 1.>.­
obta tm-d from tht' pn' vlau sly d"lcrib.'d moduh' UI. 6 HA OM , p roviding that th.,
VFO modul .. ( DI. 6 IIA 006) tl alr...dy In op.. ratlon . Us ing th.. 14 MHl . Iena l ,
Ih" ('l'.onant c trc uu com p r lsinll L 30 2 II ali gn ..d for maximum ('l'adlng , Th ..
r.' aonan.. .· o r th ll ci r c uil la quue wid." which m.'an. thlll a d.,tunlne o f I Mill
..'111 not c a u ll.. any . Ignlflcllnl power lOll,

Tfu- tranllmlt c onvr-r-tr-r- IIhou ltl now 1.> .. monitor-ed on a SS I:I r-ece fvr-r-, af\ .. r wh k h
It will be r-ea dy fOI' operetton , If th l' I:IIgn81 h'vt'! p rovld.'d by modulv Ill . 6 IIA
004 la 100 g r ...et . a I k rl 1'0h'ntloml'I<'r call 1.>.' ulI .. d In a 11 1m lia r ma nn.. r t o th a i
d"lcrll.>,'d In S ..ctlon '/ , 3 ,

4 . rue VFO MODVl, f,;

Th., fr ..quvncy of lht' varlablt' fre'l u"ncy oac illa t o r Is between 5 Mll z and 6 Mil l;
It Is u I .. d a. Ih .. l ocal ollcilla t o r for lh.' fr..qu,·ncy conves-stcn from 9 Mil l: to
1-1 Mill · 15 Mi ll, or vlc,'- vt'rla fo r th v rvcelv.. conv.'rlllon, Tht, VFO modu}r­
II d"ltgnated 01. 6 II A 006,

-1 . 1 , C IHCUI T UI<;TA II.S

Th.. Vllrlab1 e Ir-.. que-n cy olc lll a to r eecw n In F l, u r l- 10 ope rate. ualni a C lapp
circuit, In order t o ('('due.' tl1l' d .. pendcncc on load lmlll'danc ,- varlatlona, a
burre r .tai" has bi-e-n provld.'d . The VFO modulv II ope-rated from a Itablll,.'d
9 V aUllply wh ic h ha a 1.>.·.·11 " lIllt' cla lly provtucu In Ih., IIlablllze d po.....· r supply ,
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" . 2 , ME CIIANI CAL ASSr-:MBLY

Tht· VFO I. accom m cda t ed en a prln h 'd ctrc uu b oar'd h a vln K th., dim e natone

62 rom by 11-1 rom a nd I. d.' a l ill"h·d UI. 6 IIA 006 , Th l . pr-Inted drcult board
I. a ho wn In Figu n· I I; Ih., co r rto" jlond inil com po n..nt 1000aUon plan I, g!v..-n in
"' Ia . 12. A photoiraph o f Ih ., com pletvd m odule a llow. furth.. r d.' l all. to b.,
aalnt'd ( Fla. 13 ). 1-;00\1111 room ha l b..... n pro v\o.I,·d (or mocnt tn g a . u lt a blt·
va rla blt· capac itor. Tht" m ountl"i of th., varlabh' ce pec n or on Ih., prlnted c1 reult
board ha l the a dvalltait' t hat a b"Ul' f Ifound connect jcn to tht' o th... r r .. sonant
circu it .. It''m t.- nla i a i\la ranlt·..d. In a ddition t o th l a , a m or.. conata nl t e m pe r -arur-e
la provld t' d Ior- a ll com ponente, eep..c la lly wh t'n thl' m odul.. I. 10 b.· .. ncl oeed
In a temp.. r-atu r e In a ulah' d compa rtm e nt . Itoweve r, tr It l a m ore ra vou rablt' tor
th., varlablt' ca pac itor t o bt' m ounted In e ncrhe r pcetnon , the n on e r e qu l red por­
tion of the pr-inted ci rcu li board c a n b.. remov..d , It la with Ihl a module that
tilt' author ha . the h 'a al Influenc e on t he Balillfaciory cpe r e t to n o f th., equipment .
Thl a h b,' caua.. Ih ., ae l e d lon and cond it io n o f t h.. Ir-equency cde pe udent c orn po­
n('nta ha v. ' a g r ..at e r- t' !fl'c l on tht' fr t'qul'nc y a t a bll ity or an oaci llator th an Ih.,
dtm ..n lll on ln ll: o r th.. c1 rcull a nd pr-Inted ci rcu it boa rd . Th.' aUlhor the r efo r-e rl'·
com mende t ha t Ilpl'cla ! carl' a hould bo' pa id with r l' Bpl'c1 t o th t' a t' com pon..nt e ,

~. 2. I. SPECIAL COM P ONf-:NTS t'OK T HE DL. 6 HA 006 MODULE

32 tuma of 0 . 3 m m dla. ( 29 AWe, aU k -cove t-ed enam el led c oppe r- wlre
wound on a 10 mm dte , c e remtc o r .lmUa r coil tcrme s- , CoU !li'nith
a ppr-oa , 10 mm cloa.. wound . SW cor-e, Thl' c o li ahou !d be UXli'd with a
1I1t1e du a l - c om pon..nt adhl,'a lvl' and agl'd by temp.. r-atu r e c yc ling.

C ~O !'! ,

L ~Ol :

T ~ Ol, T ~02 : UFY J7 { IT T- lnll' rm.. t a lll , 2 N 9 18 ( H. CA I,
Bf-" 173 ( "hlllpa, Ste m ene , AEG -Tele runk.. n I,
OF 224 ( Tl'lla a In atruml'n t a) or 2 N 708

3 - 30 p F a lr- apacf'd trimmer e, g, apindl.. trlmm.. r 222280 3 20001(Phlllpa'
100 pF m ica o r ce ramtc c a pac itor fo r TC c om p.. n aa llon
50 p F lIlI ror C 402
10 - 11 0 pF ( ..1 C . 100 pF' a ir epeced varlabl .. c a pa c ito r ,
e , 11:. 2222805 cocos ( I'hHlpB J
C ~06 : 10 00 pF mica c a ll1lcUo r

C ~Ol :

C ~02 :

C ~03 :

C ~O~ :
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fit. 11: Print.. cireuil boe;rd DL e HAo ooe

04. 6 HAOOI

•
o­

( 401 loOp

- u-

••

c.......
- 11-­

c.......
- 11:"'--

fill. 12: Component lac.tion pl... to DL e HAo ooe

f it- 13: Phologt"~ 01the
6 ·e MH, V fO
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4.3, ALlG NM fo: NT

The aHgnmt'nt III very alm ple it, all was thl' c e ee of me author. no tem pe r-atu r-e
com ptmllatlon II made ,

A atabilltl'd voltage of 9 V la connected to point P t 401; the Itt' pr-obe or th ..
VT VM II connected to t he output conn..ctlon Pt 402 . The osctttator should Inune­
dial ely commence cecuteuon U It ha ll been co rrectly alll;t'mbit'd and no compo­
nent e are defective. It III only neceeee ey for the tunlni r-ange of the cecutetcr
t o bo' adjuated wit h th e aid of t he coil core and rr tm m e r capacitor C 401, A
sho r-twave r e c e i ve r- can be ulled du ring the I r-eque ncy meaau r-em cnt . A.III ha s been
prevtoualy mentioned , t he author did not ca rry out any tcm pcre tur e com pvnea­
lion. Capacitorl C 4 02 a nd C 403 a rt' mica type a. Th.' VFO module , nowever-,
wa ll contained In Sty r-ene foam which t'nsured th a i no rapid tt'mpl'rBturc varia­
tlonl could occur .

PI SOl 1.22"

~-

Fie. 14: Circutl di••m of the low-J*I filterr OO'

'"
'i~~503_~
1 501 ,, _ _~

BFY 37 I PI 120pT 560~

DL 6 HA 007
11.

".

5. T ilE LOW -PASS F IL T j,;R

T he low - paaa fil t er circuit shown In Figu re 14 Is p rovided to lupprt'lUI t he
ha r m on ic epecrrv rn of the variable fr e quency oscUlator. This III ne c e aee ry In
order- t o obtsln a hi gh BpurlOUS reje ction of the rre nem u t o r and r e c et ve r-.

The de ac rfbed 10W-palll fi lter r l' p r CIIl' nt B a d oub l e T-Iln k follo wi ng a t ransill tor
bu rrer, No fu rthe r a mplifier IItagl' Bho uld be provide d bet ween t he outp ut of the
low-pass flltt'r and th e mlxt'r IItagell , etnce ot her wise It could be pc setbte for
new ha rmon ic a to be form e d by t he ncn-unee r r r e n ec oo c c c wnc e o f tne ampUfier.

5.1. MECHANICA L ASSE MBLY

The Iow- pe ee rm e r I, accom modated on a p rinte d ci rcu it boa rd ha vin g th e dl ­
menetone 70 m m by 40 mm. T he p r int e d circuit board, wh ich ha ll be en desig ­
nated DL 6 IiA 00 7, Is shown Figu re 15; t he correllpo ndlnl component l oc a tion
plan i. given In I<' lg . 16 . T he coupling capacitor betw e en tra nilitor T 50 1 and
Indu cta nc e L 501. all we ll aa t he term in a ti n g r e et et cr- o f 56 011 s hould not be
m ounte d during alst>mbly bu t arte r allgnment.

_ 14 4 -



A U-ti hOIlt'd .e r .· .·nlni pla tl· ( 35 m m hi gh ) lIen....n. th .. t h r ee Ind v cte n c .. . Cram
anoth.. r , Th., ph ol o grll, Jh or Ih, ' eoml' '''!l'd low-ro•• fHt .. r-, ilv..n in F ll\l r.' 17 •
• howe Iur-t h.. r eon.l r uellonal de tall.,

Th e output e on llt'etlon 1'1 50 3 III connect ..d afh'r t ht' alignm t' nt p rOCt'lIll by a IIhort
l o\'..- capaclt i v. · (h igh Z ) cab l.. 10 IlOinl Pt 206 of th .. 01 . 6 IlA 004 modul .. , A
largt' ca pal.'l tiV t' o r rl' lIl lltiv.. l oad at tht' output of thr- (il t .. r will detune II to
eu c h a dl' lIn't ' thltt il ill no long.. r- df, 'c-tivt ' ,

Durin g the c onet ructton o ( th,' whole r r enecetver, euenucn mu st b,' pa id to ob­
tain a Rood .lIc n· l·n lng b.·I ....-ee-n t he va rlab h· fn 'qu"nc y OIIl:: IIl Rto r a nd th,' low - po••
fUt .. r 10 that no unw ant ed rou rllng ca n occur-.

5. I. I, Sl' t:C IAI. COM P ON EN TS FOR Tilt: Ill . I> IIA 007 MODUI. J:o:

T 50 1: IlFY 37 ( IT T-Inte nn t' tan I. 2 N 708 , UF 115 ( Phil lpl, Sh· m,·nll.
AF.G·T e ldunk ,·n I , BF 224 ( Tl·xa a lnet r-um ..nt .) o r al mlla r ty~a

0 ,1 m m d la ( 38 AWe) al1 k-coverl'd t'nllm t.>lh·d copper- wire i. u a. ' d for a ll
mductanc e a,

L 501, L 50 3: 60 tu r n . wound on t o a ~ mm dla md"r coil Corm e r .
Co il I"nilh 12 mm , SW co r. ' ,

L 502: 90 turn a wound onto a 5 mm d larnl'!l'r coil Co r m .. r .
Call lo'n J:th 22 m m . SW co n'.

Fit· 15 : P"ntad ciralit bNfd OL 8 HA 001

...
""'1
~

·u· n

~ '"'~~ WJO
Sc'n ft ' ft 9 "" - e -uv
h"''''~I~ 01~ ' -:1

\ '
OL6 HAOO1 no

"' c::J- l'Op
~,

~ l~\
e ' 11-l i ~ 'I~~\, .~INn

u ~
- 11- - 11- . \\... . ..

'7Op \\ •. 1(1.. ,

-

F!9. 18 : Compor>ant IOUtlon plan 10 OL 8 HA 007
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e . 2, ALIGNMENT

Tht' frt't' c on nec u oe on inducla nc t' L ~O l , .... h tch I. 10 l... u ,w d IUll ' r ro r th.·
-1 70 pF c oupltn g ('. parl to r , h....onnvr-tvd to g round and Inrtuc t a nce- I. ~Ol 'II
allent>d 10 6 Mi ll .... lth the a id of a dip mr-tee- . Afl("r thi ll, th, ' rn't' " n l! o r In­
du c tan..... I. ~03 ( ou lput connec tion I' t 503 I III r-on nocted to g r ound and ,,1. 0
allgn..d to 6 Mll z T Ilt' two .... 11'.· u rld "" . 81'{' no.... rt'lllOv"d and th,' o" ,'n l l'" In ­
ductanc t' L ~ 0:1 I. ,UIlIl"d to apl'ro xlmalt'ly 5 MIl ~_ .

Tht> circuli I. th"n com pl e ted wi th tho' coupltng l'al>lldlo r and Ih,' I.. ."m ina ll nw
1'.. . 1. 10 1', .nd. IIIRna l III fe d f rom th . · di p m et.. r to Ih.· Input ("onn"l'tioo 1'1 ~O:1,

T hl. 1. don.. by .... lndlnR a f('w t um . or wlr.. around Iho' ('011 of th .. di p rm-t er­
and aoldt'rlnR th.. Iwl l t ..d .' ndll to th " tow-pa•• HIt e r In pu t a nd Ilroun d, If t he
operating vo lta ge of +1 2 V i ll no.... c on nr-r- t vd t o point 1'1 50 1, Ih ,'low_pa llll fII h' r
m odul .. will l n- ('<' lIdy for op"rlltlon , A VTV M ('onn.'(' Io·<I to Ih, ' output wlll In ­
d tca t e Hit' re teuv.. a tt"nullllon cu r v.. If ltll' d ip m eter- I. tum-d in t hl' r lln M" of
~ Mill t o approximatf'ly 18 Mll z . Sln c.' a larg., nurn!lt'r of dip mt·It ' r li va ry thdr
output voltag" with fro 'QU"nl'y , thi . c ou ld (' au ll.. the rm-a eu r-r-rm-nt t o b.· ra l . Hit ·d .
Howeve r-, t he rnuet Importanl po int hi thaI a g n'at Inc r, ·a ll., In arn-nuauon
appeara at approxlmall'1y 6 Mil l and Ihat a hi"h allt'n ua ll on n 'm a in l up t o a l
h 'a st 18 MH z ,

~ ,3 , Mfo:ASUHED VA I.UBS

T hl' foll owing valu"11 we r v mea e u r ed by Ih .. author on tln- deac r-tbed 10W-I>I11111
mh' r:
Voltait' amplUlcation In the pa .. band ( r < 6 Mil l I : epprux - 3 dl3
I.... band r lppl .. : epproa . I dn
Att t'nua tl on at 10 Mltz approll U dB r .. f . t o the out pul voltag.. at 5 Mlh
AUt'nuatlon at I ~ Mill : apprOll. ~7 dU ref . to the oul pul vo lt a Rt· at ~ Mil l .

6. AVAI l.A Ul. E C OM P O NE NT S

Th" p r-Int ed ci rcuit board •• IIp.'cial cornpom-nt e , a a w,,11 11 11 kit a o f "a l'l . II, ·.·
avallllbl.. from th(' "ub llaho·r. or th,'lr national repj-v ..·nla li v.·. ( II.'" adv.'rll ain g
pRi" r,

7 . REFERENCBS

(I I G ,Lau ra : A 5513 Tran.c .. Ive r wllh SIlicon Trans lal or Com pl ..m .. nt
P a rt I : T he 144 Mll z Conv .' rt .. r with Dual _Galt· MOS FET Mh"r

VIIFCOM MUNICATIONS 2(1970), t:d lll on I . I' a l '" I _II

( 2) G , Lau ra: A 55U TranaCI'IVt'r with Silicon Tran.lato r Complvment
Pa rt 2: 'rue 9 Mil l T r e n ec etver

VHF CO M MUN IC AT IONS 2 (1970), fo:dltloll 2 , Pai'" 8~.7 ~
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EX I'E HI MENTS W ITIl A C HYSTAL IJISCRIM INATOR

by U, E. Sc hmHzt' r , DJ 4 fiG

IN TR ODUCTION

Crylltal dl sc r-Im tnnro r-a , wh ic h a n' t'x t t"nlllvt'ly ullt>d In comm ercts l communtca­
tlonll equtprm-nt , rt' p rt'lIl'nt an al te r-na t tvo to th. , d1llltal dt sc r-Im ine to r- de sc t-Ibt-d
In ( 1) . T heil" typ"11 can bt, ull l'd ",u('ct>lIl1fully for tilt" demodutatton of fro'qu ,'ncy
moculatcd tranflm l lllllon ll: t ht'Y havl' th e advantagt' of rvqut t-Ing no alIgnrncnt
wh ic h m.'anll t ha t th,-'y art' .. xp,'dally uaefu l tor arna t eu r- radio uppttcattons, AI
pr"lwnt, c t-yata l dhlc rlminatorll ai' ,· avallil bl." for 10'" in t er-mc-dta te fl'l'qut'ncll'lI
( a r-ound 500 kilt ), for 10.7 Mill and 9 Mlh: . Th., latt e r- ty p., III e epec tally sen­
ahlc for ama teur- UII.' b t> ca u ll.' II allows m odern SSU recetver s to be modtrh'd
simply an d olcgnntty for F I\l r-ec ept io n. Th i ll a r -tlcle- dt>IIC I'lb{'1I a number- o r
..xlwrlm{'ntll mad" with a 10.7 Mil t c r-y eta l c t ec r tm t netor to dl'!t' rm ln{' th,'
( lima II ) dr.-ctll of mi ll-match conditions,

I, ASS f-;I\lULY AND USE OF C RYST A L IlI SCH IMINATOHS

Simply Iilwaklng , one could lIay Ih at c r-yeta l dhw rlminators o p.. r-ate In a e tmtj a r­
m a nn.'r 10 ratio di llcrlm lnllt orll; ",lll' r., t he r-esonant cl rcultll a l'" rvpf accd by Ih t'
c r-yat ala. Th l' c ritical allgnm . 'nl of t he hump fr",)u ,' ncl"11 of tI\t' d i llcrlmillator
cu r-ve III no long,' r r t 'qu l l'l ' d b,'caullt" t hll1 III m a de by t ho ma nufactu t -or- by tilt'
combtna tton of accu ra tcly 11U' IlIlUI",'d c ry etal a . Slnc,' the c ryetal d i llerlminal or
d o..", not p' )II I1 " IUI a ny li miting c hurectertettc e, It III Ol" " ' I1 I1 11I'y fOI" it to lw d r-i ven
from a llmlu-d p r("a mpIHit' r . Vlll u"l1 g tvvn In t h.· foll owin g drug r um II Indlc a h'
tilt' Input lind out pu t It'vt'III,

An FM acceasory e qutpped with a e rYli tal dlacr-nnlnutor- will b e bu ilt up all
rollowlI: T h.' IIIRnall1l l app..d off p r .. vious to t he SS U c r -y ete l nt ter, fe d through
a c r-y ata! ril t .. r- with a bandw idth o r a ppr-ox , !2 kHt a nd a wIdeba nd e rn plif'I e r­
wttf l im lt vr- c barecto rtauc e ( Int".IlrR lt'd circ ui t ) a !tt>r wh ich It ill pe aeed 10 th e
e ryllta l d l sc r-lrntna to r-, It III Ie vcur-a ble to connec t a n AF Im pedenc e ccnv .. J1 e r,
Rod po u lb ly a 3 ki ll low -pa n fIlt t'r ( acttvc audio fIIt e r ) t o tin' output o f th,'
e rYlltal dtec rt mtnato e, Th i ll eh nuld pr ovtde opHmum FM r vc eptlon, II III t rue
t hat thill cooet' pt Is som ewhat m ore ex pens tve , but also m o r e ch'gant t han a
conve eat on of the hlgh.'r tnt .. rmvd ta t" frt' qu,'ncy to eppr-ox , 500 kIIJ", palllling
It t hrough a eubaequ e nt a m pl UI.. r with ba nd pa li ll e harilCh'rllltlc to a tllil... l dl",·
e r lmlnato r. or c our-ev, t he l att t'r a r-r-anjn-meut III lIultabh' fo r r-..C<'h' .'rli tha t
al n'a dy POllllt'lIl1 a low lnte rm ..dlalt' frt'qu.'ncy.

J>' ln ally, It ",hould b., m ..ntl Olwd t hai u modulation Ind.,x of I wall ag r ..ed for
Ir-equvncy modulal ,'d ama t,'ur Ira nKmioHli"nll ( 10' 3 l a t til .. IAnU Re gfcn I Con ­
(e n 'IIN ' 1969. Cor-r-eepondtng to t hill, th e- ba ndwidt h o f lIul tabh' F M rIlte ra wl11
b.' 12 kilt ( m all:. frt'qut'n ey d.'v la t ian: 3 kil t , hlglll'lI t modulation Ir-equ eocy:
3 kll >(). T ht, r o;> latlonllhipli b.,tw'".'n modulatloll Index, Ir-equ ..ncy d"viallon, h l gh .... t
m odu la tion Ir-e quency and bandwidt h w.' r.· d t' llc r lb.'d In (2 ).
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Fig. 1: E ~p.ri"""I.1 circuit lor ..-..urlfMfltt on . CfVU~ dile,imi,...tor

2. M f :A SUR f :M fo: NT S ON A C RYSTAL DISCRIMINATOH

For hi. expe r tm enr e , t he author used a c ry s t a l dtec rtmtnator type Xll 107-01
manu ractu r-ed by KVG . Thi. ty p.. I. dlmenetoned tor 8 cent r-.. Cr"qUl 'ney of
10. 'I MH z and poBIU"BBt'1I a hum p spacing of appj-ox , 40 kHz. Thi8 means Ihat
It I, {'.!'('c!ally suitable tor na rrow band frt'qul'ncy modulation ( NHFM ) with
a modulation Index of I to 2. A. can be eeen In the 811l1oclatt'd epecl Iic at ton
ShN'I. a 1I00.lrCl' tmpedsnce o f 500 n pa rallel to 30 pF and a load tm peoance
of at lealtlOOk l1 are p rl'lIcribed fo r thl. crystal dlBcrlmlnator. Th .. l'll perl·
mental ci rcuit '11'1,-0 10 F ig . I wa s built up to dctc r m tne how l Ilt' fr-equency
response ener e - when dt"'1latlng tram t he s e value a . The main characte risttcs
o r t h i. c::l rcult a rt' th e wtdeband preampltfter with IImltlng charach'rlsticil u.lng
the In t e grated circuit CA 3028 , t h e col lector- r e a t etor- H8 • which r-cp rc svnt s th .'
eou r-ce Impedance fo r the crystal diBcrlminator, aB well aB capacitor Cpo which
repr-e sent s tht, pa relfel capac Itance of tbe BOUrCl' reatato r R., The circuit ca­
pecttencos , of cour-ee , add them aelve s to C p'

A voltagt- U2 appoa r e at the ou tput of the cr-y et al dtec rtmtnator which III a UC
voltagt" tr a constant frt-qul'ncy III p rt's.-n t at the Input;wlth Ie-eque-ncy modu lation,
an llltt'mating voltait' co r r- e a po nd tng to t he modulation Irl'Qul'ncy III llvallablt' at
the out pu t , Tht' reatstor- R L rt' p r t' lIt'n t l the load Impedane(' for th., discriminator,

2,1, EFFl':CTS O F T ill': P A RALL E L CA PACITANCl':

Tht' I r-equency r-eeponee with 3 difft'r.'n t valueB of me pa rell el capacitance Cp
III given in fo'IIl' 2, T he ether- value s were kept conl'ltant: Source r N lhtt o r RII
• 5 10 n , the land r 1'81Bt o r HL • 270 kn,
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A. OIl" ca n IH' t' . th l' stra ight cl'nl n' porti on o f the cu r-ve III pra ctic ally non ­
.H.'ch -d, T he only c!fec t 18 tha t the hump. ea ve dUh'!'l'lIl a rn pl Uudt'1I and that
me ae r o l in t' t. ahl nt'd a li ght ly wh ic h , hcweve r, I. com ph·tl' ly un im portant fo r
11l1' planned a pplica llon aa II t 'M dt'modu!ato r . Cos- t-eet allgnmt'nl I. ec tueved
wht'n Un' vo lt_i". co r rt"lIpondlna to til t' hu mp. a rt' ..qually J r t'" t. Thts ,,'... . the
cna" . t C p • 20 pt' which I.-ada t o the IIlIlIum ptlon Ihat l ilt' ci rcul i cllp"'c1tllnCl'
wa ll a pprcx- 10 pF' ( output c epec nance o f ths - CA 30 28 : 3 .5 p F) . Thl . mvane
that a n al tgnm ent 1. prac t ically eu pe r-Iluoue If II ca pac ito r with . pprox!matdy
20 • 25 pI-' I. u llt'd to com p<.'n late to r tht· c i rcu it capec nence Inalt'ad of t ho'
pr-esc e-Ibed 30 pt' ,

2 ,2 , TI l E t:"'n:CT S 0 ,.. 1'11£ SOURCE n t:SISTOn

Th.. frt ' qu("ncy n ' a l' L1l1a(' o f t h,' di ec r-tmtnator- c ha t-acte r-t at lc with thr.. to dlU.. r-e nt
valu" 1 of t h.. lou r c t' r l' lIl1 to r HI I II. glv..n In ,..11l. 3 . Tho' two ot ne r pe e-amet e r-e
arlO once again k,'pt conata nt : C p • 20 p t ' , ilL · 270 kU ,

w tren a llt'rlni t ho' source Impl·danet." between 36 0 U and 680 n. no al t .. m al lo na
o f tht' cu r-v.. I ha pt' wil l r l' lIult. It th e 1I000 rc ,' Im pl'danc l' II tnc rea eed, th,' only
dfw: t will be t ha t t ne ou tput vol tael' ahlo Inc rt'all .. a e tnce th e IOUr et' Im pedance
o f th e crylltal dlac rlmlnato r II a lm u lt a nl'ou a ly load n ' lllI tOr tor the ou tput tra n l­
l ato r of th t' Intt',gratl'd c t rcu rt . T hl . mt'.n a , th.t by Iner... . 11I1I: l ht' ialn, I ga ln
• 110 pt· k Z out J a hlgh.. r I,.. vol ta ge will b., p r-ovi ded for the dilcrlmlna tor.

Th.. ecu r-cv Im pe da nc e vll lu.. of 500 n pr" lI. e rU,..d In th.' da ta a l1l't." t III. thu l ve t-y
unerlt1e a l and c s.n lll' inc rt-aa.'d to t h t." m'kt a tanda rd rt' lIl at anct· valul' of 56 0 n ,
or l'v.. n 68 0 n , In o ru(" r t o obt a in a hlllhpr ou t pu t volt_Ill',
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2.3 . ,.:Fn:CT S 0,.. T ilt: LOAD HJ,;SIST O H

Thl" p r-eec rfbed load lm p...dam'l· for U.. a udio fr t' 'lu I'n c y stde o f th e c ryll ta l dl . ·
crim inator la a l h' . lIt lOa kU. T h.' dh'cta on tilt' fn'qu t'nc y rt' llponco' curvt" for
Impedance ve lu e-s dHh.rlnil rr-om Ihlll a rt' .I ...e n In F ig. 4 : If th t' Im lwill lnc I' valul'
III 100 IImall . ( HI.. 50 k H I. a not tc ..a ble dlllt orUon o f th e c ha rach' r ill t ic
( hl gtll'r dillto rlion fac io I' ) III CIlUBl' d and th v a ...aU 8 bl(' AF ...olt aic wUI b. ' h ' , • .
A load Impcdant' ., valu,' of tOO k rl . hould t hv r-elo r v alwayll b., pro v!<lt'd wh ic h
cuu bl' aclll .·vI·d t'l t'Klllitly ullng an 1I11 11l'danc .' con vert e r IIlag'·'

3, A UT O MAT IC ,..HE12l1J,;NCY C O:>JTRO L.

11 i., of courllt' . 1>OlIlIlb l<' 10 UII" th.· DC vo llait' component o f t ht' dlllc rJrn lna lo r
uutptlt ...oltaj;W for eutomeur- frt' qu "llcy control I AFC ) of a n cectt fetor-, T lw ou l­
I'u l ...oltagt' of a pproll. !:. bOO mV I, 1>O II81bly lIuUlch'nt 10 di r-ectly conlrol II va­
rector diad.' . III th l , t·a.... Ih .' voltag'· I. lak.' n a l high Imp,'dllnco' Ir cm t h,'
dhl<.:rlrllhlRlo r and fUh'rt·d, Th ., t trn e COlilltalll1 of th,' fIIt .. r lni li nk II m u et b.'
10""" 1' thnn tlu- low "lIt r " 'lul n'd fn''lut'ncy 110 th a t It III not cont t-oll ed .

A lIultabll' ci rculi III Ki"'l'Il In Fli, 5. 'rue p ...•vloulily nu-nt toned Impt'danc l' con­
vr-rte r- ulling e juncllon (It·ld ..crt'ct Ira l1 l1 l l1lor l a Inc ludr-d. The ctrcun dO"a 1101
n'quln' a in'al num be r- of coen ponent e Iinct' Ih l' 1><.: pillh ill al rt'ady m a d,' within
Ihl' ('ryll l.1 d i.c rimlnator I app rol(, 60 k U ).

If thl' centr-e fr t"qut'llcy la 10 be lndtc at e d. t h l a ca n be m a d e- u l in il a cenr r .. iu!' rg
mvt er- ha vln il a full I('a il ' defl ee tlon of !:. 5 /loA o r !:. 10 /loA. fe d via a dr-opper- ee ­
slator o f approx. 27 0 k n o r 120 k rl r t'Bp .·ctl vt' ly. For m l'l ,' r . with IIIKhl'r
cu r- r-ent rt' qu !I"t' m "nlll, It will I n- I1t·ce l!l.ary 10 pr-o vide It Bym m t' l rlca l DC voltall'·
I' n ' ll/ll pl l rL t ' r •

C,.... wl • ....-I...

--qJ ."
IF I f'j- -c=r-

.~

- ""

.,

AFC---r
l ""I I "OP

Fie. 5: Im~ COIl'IWt. and '.11 of",- AFC-.of. It ItII
outpul of tha I:r'(Staldi_imi tof

• . NOT J,;S

Th.. Cl')'8tat d llc riminator ty pe XU 107 -01 ( KVG ) I. vt' ry lIu lt ablt' tor amah'ur
appli cili lon i be caulll' , U 11m ph ' M.lI .. I a r l' rollow e d . It wil l not r e qutre any IUIPJ·
m ent , A m at ch in il c l')'a lal flIl l'r with a bandwidth of 12 kllz ( xs- 107 A ) la alao
a va ll aul t' , Th...... lt l'm l a r e ecccm mcda ted in the IIlImt' hl' r rn " Uc I Uy s ..a h'd CII­
Ing. ( 27 mm l( 36 mm x 18 mm ) I ' th l' 9 Mll z crystll fllt t'rII , Itow ever, th .'
COlIIll't' t1g nl of th t' c ryatal dllc r imlnato r XU 107· 0 1 a rt' d'·. illn ..d fo r win' con ­
n,·ction . ; til l. m ..a nl th at t"l(t ra care m Ult bt" pa id wh" n mountmg th t'm on pr-In t­
e d circ uit board s.

- lSI -



4 .1 , C RYST A l. D1SCIUM[NATOHS ron 9 Milt

T wo type s of c ryslal dl ec r -imtnutor-s a I'" manu fnctu r ..d by KVC for th e m eet
com mon tnt .. r medie te Jr-equvncy for amate u r- e ppncer tone o f 9 11.111 " . ( XU 09-0]
and XD 0~, -0 2 ) . Th.-11t' rll ll' rH a n ' som ew hat too narrow for fn'quency demod u­
lation . e ven III ve ry low It-equency devtatton vntce s , I 1111' hump IIpacl nll ia t oo
am all ), Ilo..... eve r-, th" at' dial' r im inators a r e ve ry 8ul ta IJIt, fo r a utomatic fr equ e ncy
cont rol. A 9 MiI <t c rystal dt sc r- Irn lnato r ( XU 09- 03) corr ..spon d(ng 10 th e
XU 107 - 01 type [s no..... availabl e as III th e matchi ng cI')'lltal fUtl' r ha vin g a
bandw id th o f 12 kJl<t ( XF-9 E ).

5. A VAILA UL E PAnTS

The cl')'8tal d ill<: r1mJ nalor XI> 09 - 03 and the c eyatal Hlter X F -9Jo: a n' availabl e
from t he publ tshvs-e o r t h,'l r na ti onal r l' pn's ..ntal!v"Ij, S.· .. adv('rlllllnil pagl'.

6. HEF EREN C ES

(I) D. E, Sc hmitz er: A [Hgll a l Di s c r im inato r ACC('Sllory for F M Dt-rnodu la tion
VIlF COMMUNiCATIONS 2 ( HI70) . Edltlon 2. pngl' s 10 S- li O

(2) n . E . Sclun lt zer : Is ~'M Ad vanta g..ou s Oil th .. VII F- UII F Ba nd ll ?
VIlF CO MMUNiC AT IONS 2 (1970) . Edition I. pll !,: .-II 2 1-24.

W~ .....ould hk~ 10 Introduce Ih~ n~w fourth

- 1!l2 -

:

,,

Oeyt . e". B.~k E,'.nllen , KonlO .16 325
POl tlc"eekko~lo N" ,nb. ' l1 304~

edmon of the original Amateur RadiO Handbook.

RADIO COMMUNICATION
HANDBOOK
• Weighing 2,5 kg (5 Iba), It conllllnl 830

pagel packed full of up -to-dete fechniCe!
inform ation

• ClrCul!8 and t8chnology Covering Ihe
whole rang8 of amal8ur redlo from ballc
pr incl pl81 10 10phlil icated SSB and
RTTV equ ipment,

• More than 30 yeere of experience have
gone into the productIon 01 Ihll excenent
handbook

• Hard ·bound for meny yeefl of fallhful
eervrce

Pr-Ice I>M 35. __ or nallo na l equ [valent
(Including poslalll' )
The RadIO Communic ation Handbook II avai·
lable, from,

UKW -BERICHTE • H. J, Dohlu. , OJ 3 QC
0 ·8520 Er langen, Glelw'tzer SlrallSe <15

We,lern Germany



A I ~I Vr::BSAL VIIF. tl llF T ltJ\,," SMITT EIl Fon AM I\ S U FM

by n. Lcnt a , UI. :I WI(

Con tl nu atioll Ir-om VIIF COMMU~IC /\ TI()~S 2 (19701, Editlen 2

3.3. r ue VA IUA Il U: nU-;!.J(TENCY OS CII.I .I\TOH

A ')'l\ l ho:-,III V FO til u.",d. Wh t'fl' a e ryltal .,·onlrol h·d fr..qu,·ne y of 27.8 Mill III
Oll " ..d with the fr..qu" /Icy o f the aetuill ve r-la blc fr ..quency oectttetor in the r an/o:.·
of 3. 4; Mll z 10 3. R Mil l . Tlw lI.' 1'01' 0 1I 1gn aill a r v fo' d 10 a rulx .. r wtWI't' th.· dUft' ·
1" '11. ' " f!·, 'q u( 'n c'y III ... · 1<'d .·d , Th i ll "" lIull ll In an output fn·clu. 'n,'y o f I"..tw,·.'n
24, o lind 24.33 MJl I'. .A Fl\I R"o' lIl1ory III p rov l<h· d 10 Illlm'.. f n' flu " llcy modulation .

3 .3. 1. c- mct-rr IH:TAII .S

Th e el rrult d la llrHIIl of t h. , VFO I, gjvon In n gu n ' 14, Th. ' mi xe r- IIl ug .·
( 't'ra ns te to r l' 2 ) I" {'(lu IPP"d with a ju nc tiun flo'id dh'd t l'ar ulltlt or 1'10 t lml
unwanted <,onv .' rllhlll p l'oducl ll III'< ' lo w, It III Iavou rn bh- fo r the 24,0 to 24 .:1:1
Mill bandpa a s fil h' I' ( lnduc tn nr-ee L 2 lin d I~ :I 1 t o lx- Induvtlvrly o r ca pac t t fvely
ba • •· ·coupl ..d . how.,.... . r-, t hl ' ruu-r III ....· ry d ifficult 10 nll,:/11 without a IIW,· .,!,
m " all u rlng "'1.

'r ran ateto r T 3 Ilh ouh.l I.... II 10\\ - rca ct tv e tyl'" .IIICI' il 01" 'rah' lI III II 24 Mil l'.
buffcr-, If dtrfl cultho ll urc en count er'cd In thill r oepcct , til(' cot tec to r c i r-cutt .'IHI
bt , da m p..d b)' ccnncc ttn g a 10w ·r.·.I. ll ..... rt ' lIIl l1t or 10 th.' ou t pu t or t o connect
the ba ..• t o a 10\\ Im l... dan...· l al' ( Inc r vaee tt,.. va lu o:- o f ('a"lIc llo r C 16 I .

Th.· f r .'qut' ncy m od u jat ton o f Ih,' va r la bh' f n'qu" lIe)' o"cllllltol' I. mil ch' with Ih.·
ve r ector d iad.· U l. Th l . d lod, ' III 100JIII('ly coulll ,'d 10 th.· ro' lit of Ih.· VFO u. ln/o:
only 4,7 pF; thl ll Iooae c ou pll llg , 'III1 UI·.'1I t ha i till' .... ' r·y I(n'al t.'mp,·rntul" · c o­
dficit'lit o f the ...ar-ector d lod" d""11 not uH.·ct tI\l' re-eonnnt dr'cult of t ill' VFO.
Oil th.· otht.'r hand, 110 g reat e r- caput'l tanc .· ...a rla tJon mU 1i1 br- ulI" d In ord.'r to
obl a ln the r equrr..d r r ..qvenc y do:-\'Ialloll. Thli' c l r-cult ill d tm en aloned 110 that all
At' ...o ltllg(' o f 6. S V (pt'ak ·to·p.,'ak 1 will n ·, ult in a f ro'(IUt'llcy d cvtetton o f
appr-oxtm e t ely 3 k.lh ( on 1401 Mlh) . T o a chl"vI' thill, tln- v n r a ctor dlod.· III
provIdcd wlt h a blll ll vo lra ge of ~. I S V .

A ll ha ll been all'..ady mention..d, th" VFO I. pr-cvlded with a IItabl l ll " d opc ratlng
vol t all" o f on ly 8 . 6 V. A built - In s econd IIta bllhatlon d reu lt with tran lll .tor
T S ha ll an ou t pu t of 7 . 5 V from wh tch the actu. 1 .... r l. bl. · fn"lu" lIey os c illator
a nd t he varncto r dlod t.' a rt' fed . Thl . dou bh' vuHIIg.· IIlabil il utl"n I. ve-r-y dr.·c­
uv.. : A fn'qut'ncy Ilhlft e an hard ly b.' h.'ard "II a r vr-vivet- t un"ll t o 129 6 Mill
wln-n va r y ing th r- 0lw l'lIt1nll "'0 1101(" in tht.' rOllg" o f III V Lo I II V.

In ccnt r eet to tht· c ry ..te l e c on t r-olh-d 08clllator o f ,h ,' "yI1lh"II I. VFO wit h U.
cona ldli'ra bly . I r onll ,· r o.cUlatioll a nd thu ll t h"111M I lo adin g, tIlt" va rla blt· t ...· ­
qu e ncy o'c1l1nto r call b\" k.,yt·d wtth our c hi rp. I'h l ll I. t l,.. 1"'1l1l0n wh y tilt' " I"' r ­
atlng ...ol t ag.. of th., a c tunt VFO III h 'd vln Itll own r.· ..d l hr ..'uj( h ca pnctt or-.

Tht· , UI' PI'('811 10n o f lI" u r lo ull Ilill nu l" wil li m,·o llur ·" d In un induHlrlal la bo r a t o ry:
TIlt' c rye tal -ccnt r ctted fr.·flu.·nc y of 27 .8 Mil l wn , found 10 lw IIU I'I' f"IlIl ,' d by
43 d Uo th.. Imag.' fn'q u"nc y o f 3 1.27 t o 31.6 Mill by 64 d B ,

- I S:I -
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Tht· outpu t volta~lI' in to an imp,'dan,'" or !'I60 n umount e t o app roxlmilh'ly 1 V
( HMS ) , TI lt" 10111 1 c u r- s-r-nt dr-a ln III appr-ox • 7 m A at un olwrnt inu volt aUt' of
6.6 V; lin A F vo!tnu,' of 2.3 V ( HMS) I. I'l' qu l r ..d (or mn xt ruum f n'qu ..ncy
d,·viatlon. Some rurthe r meaeu r-ed valu"11 ar" Illv "n In lh ,· circuit dlallrnm.

3.3.2. SI'ECIAL cm.! I'ONENTS FO B -rn» VFO

T 1 : 2 N 916, B Jo'X 73
T 2, T .J: IW 2015 C , TIS 66 , 2 N 52 .J!'I
T 3 UF 167 , In' 173
T!'I 2 N 706 o r .imllar eruccn NI'N tranlhllor

n I BA 12 01 , UA ISO , S A 11 9, IlA III , MA-.J5M3 (55 pI-' a l 2 V I
n 2 BZY 6!l{C8V2, ZI-' 6 .2 , I N U20 A ( 6 .2 V aene r diade )

L I : 2 . -IS u II ; 23.2 t u r-ne or 0.5 mm din. ( 201 AWe: ) IIUk-cove rl'd, t'nanlt'llt'd
copper' wj r r- wound on a 9 mm diem oter- ceramic call tcrmo r, Call It'ngth
15.5 mm , Glut· wllh duat-ccmpom-n t adhe stve which should lit' ha rdened
nnd a rtHlca lly agl'd by a number- of t em per-atu r n variation eyclee U,'lw,'t'n
_I O oC and +60 0 C. UUt' to t h,' tcmpci-aun-c cOl'rticl ..nt , no can' i l uae-d,
T his mt'ana Ih nt t h,' co r-r-ect Inducllvi ty (o r thv bandKl' rt'fl dlnU must bt,
round by I'xp,'rlm"nt accordi ng 10 th .. variaul ... capacitor and ci rcuit ca­
pacitance.

All other colli e rv ,'nclollt·u In pott .. t COrt'1 II by 7 mm; mal,'rlal:

Win.' aa for L I.K 12 f AL • 16 ) manufnctu r-cd by Stemvna,

I. 2, L 3, L .J: 660 .u ll; 6,!l turn.
L6: 1.6 .u 1l; 9.5 lu r n l

L5
L 7 :

31urnlonL.J
I turn on L6

C I : 0.5 10 3.5 p I-' glall t ubular tr tmm e r
C 2 : 10 to 11 0 p I-' alr·lllRCt·d varlabll' capacitor
C 3, C ol : Tog,·the r about 90 pI-'; ce ramtc tu bula r- capcc uor-e for allgnm..nt

of the band IIm lta and (o r TC cornpenaation
C 5 1300 pI-' mica capacito r
C 6 5 100 pF m ica . ca pacitor
C 7 22 00 pF mic a capacito r
C 6 Any value between I n F a nd 10 n 1" mtce capac ito r
C 12, C 14, C 16 and may l n- al.o C 23 : 10-,10 pF ce r um tc d illc t rim m e r cal"

•

Fill. 16 : Vllrlabl. l..-queney QKilil tor tro m aboYII 15!l -



J. J. J. MECHANICAl. ASSEMULY (W T ilE V t"O

T'he wholt" V"'O II acc om rnoda t e d In a n aluminium dlc -call cB llnl ha v1JlI the
dlmt."nllonl 12!l mm by 6!l mm by 3S mm; tno callng II 2 mm thick. Tht, ac lual
variable Ir-equenc y c ectj lutor and tt... ~'M acce aso ry a r .· buil l up on a 12 polt'
ce ramtc t a g bo" r d wh ic h III loca t ed bl·lld.· the ve rtab! o eapuctto r- . T h l' va rlablt·
ca pacito r . th e t r-trnme r- capaci tor C I and t tu- Inductance J. 1 a rt' dt rvctly
Icrt'wt'd to Iht" c a l ln A. All ethe r pa rt l or t h e circu li ar.' located o n a I m a ll
pr-Inted ctrecn board. Stnce Iht' BU"mbly II art'atly dr-pc-ndent on the aVlllabll'
callng and varlablt' c a pa ell o r , no dt'tall ..d dt'lcrlptlon of the mechanical build­
up is t o b. ' livl·n . The photograph giv..n in "'I"..re l!l I hOWI t he authorl prot o­
typ... The ('sa in i wa R provld.-d with a plall'" m e ta) cove- r- end may al ao be the r­
mally Inllulnt "d u llni et y ren r- foam .

3. 4 . A'" i'n ~;A M l' l.I FIEIl

The Ai" pr"Dml'llrIt"r c i rcu lI IlvI'n In "'Igu re 16 c o n. l.t. of an a ctlv.. audio
fUt e r all wa l dt' s cril:n-d 1n (4) , an A M· ...M c han g" - ov l'" r ewn c n , a Sl;> pa r a t e l evc 1
pot..nucmeter rcr- each modulating m ode and a further amplifier c o m p r ilin g
translalor T 3 (or I ..noreucn o r the vollal" h 'vPI r-equf r-ed Ior- th e F 11.1 e cc .... . o ry ,
The buC!pr slai" ( T I J p",vlou . to Ih,' act Iv ... audio Hlte r- provld"l a c e rt a in
nmplHlcatlon whi ch mvane t ha I the vol llgt' from a dynamic mlcrophon... II s u ffi ·
elt'n t to dr-I ve the modulator a cccmmcdewd on pr-In ted circuit board DI. 3 Wit 003.
Thl' mcuu lntton modi' a ...;ltch . ho rt . ou t tilt' non -m-qc ts-ed ou t pu t 80 th at th l'
non-ullt."d modulator c a n not b.· drlv...n by any c r o s s l a l k or HI-' Injectlon.

Thl' ampl tf fe r- . Ia g'- . ·qu lpJ>t' d w tth Iran ll.lor T 3 t. dlnwn.lont'd 80 thaI maxi­
mum rrt'qut'ncy dl'vlatlon I. jUl t rl·ach...d.

A ll Input. and oulputa or the AI-' prpampUfit'r e ee bypa.....d with r .. ap..ct 10 IU'
vcttage Injectton , In addition t o t hl l , the circuit , whleh I. built up on a prtnted
cl rcuU bo a r d Il J 4 UG 00 1, la enclo eed In a aCrt"'nNJ cablnt, t made f rom double­
coa ted p rlnt ...d circuit boa r d. TIU' Input aoc kt,t , Iht, pct c nuom ete ee and the
change eovo t- ewitch art' a l ao eccommooetou In thl. ce bl not , Thill en su r .. 11 that
Iht· A ~' -p r..ampIUll' r I. H t"- tlght ao Ihat t he VH F·UHF I r an l m itt pr can b.. alao
uaed al an " liclt"r for a h l l h - poll' t-r final ampliClt' r . t a ge .

J . 4. I . VA L UI-:S r.n:ASURI-:1l ON 'rtnc A Ul>IO PREA MI'LJrIEIt

All mpallur"d
vatu e s at
UB .. 12 V and
r .. 2 kill:

AM -output

F M-outpu t

Ma x . output
voltait' m V
( r .m .... l

JOO

1800 (ilnu loidal)
3200 (dl.lortrd)

Cor-r-ea pcnd tng
Input v01l1lgl'
m V ( r , m . • • )

a
0.'
J.6

Ga1Jl
d ll

"
66
66

Fn'qut'ncy ( III. l

Output l...ve-l (dB)

20 k

..,
Tab!.. 3

l S6 -
Ou tput vollagt'I , gain and Ir-e quency r e a pon a.. of th.. audio
pn'amplltl.. r ( a t' l' Fig_ 16)
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Fit. 17; Vl_ 0' 1~ whole VHF·UHF 1,.... min.' from abo..

4. CONSTIWCTION O~· -rtuc COMI' I.ETl:: VIlF-liH I" T IlANS MITTE H

TIlt' llu b -"'l' m b l h.'. d l' l crll.>t 'd In thr- pn' vlou l e oc ucne, ' 1 wt'll IU vas-ector
trll'lt'r11 for -432 Mil l a nd 1296 Mll z an' now to b.. corn b tne d aa ahown 1n F ill. 2 .
In the a uthor' , c eee, thl'y we re IU ..nc lo aed In a U- Ihapt>d chaa.i l made from
alum in ium pial .. having th e d lm t' nalonl 300 mm Ion ,. 180 mm d.... p and 75 mm
hl lj:h . A m at c h tng , al l o !J - Sh 'pl'd COVl' r I, u • •, u to c c m p tetely t'nclolW the Ira n e ·
m Itter- , ~'I i\Jn' 17 show l a ph ot ograph ot tho> com pl t' tt' d tranlrnIUl'r. Si net' th e
VFO and II I Ica ll' III WI'lI110 1 111l' ve ructo r trl"ll'r l c an dlflt'r ccn atderably trom
th Ollt' u Il'd by the author. a d<'laUt'd ccnst rccucn deec rtptton I, not gIVI·n.

5. Jo'UHTIIEH NOTI-:S

Tfu- tw o m odu lal or in pu t. ( o n th e p r t nt e d c t rcc n board ilL 3 W R 003 and on Iht­
VF{) a n' connected ul lnK .c r.· .·n .·d c e bt e t o Ih .. co r- r-ee pond tng output o r th .. A ~­

pr..ampll rt.. r , Th., VFO outpul on the o the r- hand, II conn ec t e d In th o' I ho n ..a t
poaalbh- mannc r- u a ln il no rm al wire 10 polnt 1'1 13 o r Ih .. transmitter. In addition
10 thl a , a low -tmpedanc e ilround conn ect ton IIhou ld bt· mad.. b.. tween Ih ,' c a b ln ..t
of tho' VFO a nd th .. g rou nd o f pr-Int ..d ci rcu it board UL 3 WH 003, Thla II made
fa vourably with a snort bUI ...... id ,· ptecc o f COI'p"r foil . In o rd .. r- t o p r-o vtde a
ccrt a tn amoun t o f the rmu l In eutuuon, tIa- VFO i a only connecte d to th .. c h"llI l l
via t ...... o at run g per-unax IIt r lpl. II i a thvn poalllbh· 10 ala o Klue etyr-cne Ioam to
tilt' lower- portion o f the V FO cabt net .

TIlt' 11('lual tr 'a n llmltt.. r board l a m ounted by the m .. lal b rac ket ho!dlnll Ih .. I'A
II ta~ . and • on Iht· VFO lid.· • b)' t ...... o Ions IIcn'WI t' a c h havln a a metsttc
1l1lU,·t-r bUlihinS·

158 -



6 , AVAI L.All I. E l' A n T S

All 1)I"l nh 'd circu it ooa r ulI , th .· mO llt lmportllnt c o m po nenre, .11 In ·lI • •• kit
cr " . rt . a n ' a vallabh ' fro m th l' pu llll . ht· r . o r t1lt' lr n a ti onal rt·pro· • •·n t. Uv.. . .
P h ·a ll.· Il,'t' adn· rtl.Jng I'agt·.

(I) n . G I"o ••mann: Stm pfe , Compac t I'A St a g"'. (or Tw o ~It·tn' .

VH F COMMU NICAT IO NS 2 (1 970) , Edit Ion I . pagn H -55

(2) 1I. J . Frank{': A T'e n Watt Trllnll ml tt ,' r for 70 e m
VIIi" CO MM UNiCATIO NS I ( 1!J69 ), t:dltion 4, pa ge . 24 3- 24 8

(3) II. Ouhlu . : E lnfuch.. T opfkn' IIl- Stu ft'n [(Ir 4 35 Mil t
UKW- UJo: IlI CIIT E. SO NDE IIi IE FT II (1 969) . pa gt"11 54 -6 0

(4) D . E . Schmlt ae r-: At't l w Aud io 1"Ut r r ll
VIIF CO MMUNiCATIO NS 1 (1 969). Ed iti on 4, pa gt'll 218-235

(5) Ic:. Hvrbe r tcn: A Coaxia l Hd a y wllh a IlI l h Coupll n, Anenuanon
and Good SWK

VIIi" COMMUNiCAT IO NS I (I969 l , t :dltlo n 2. pait' l 124 -12 5

(6) E . "' ul· i e l: Th., 2 f.!t·trt· Tran .mltl t' r UTS 5 with 2 W Mt·.n Output
Powe r at a n ot,{'rntlng: Voltag: .. of 12 V

vu r CO MMU NiCATiO NS I (l969) , t :d ltloo 3 , pait' l 179 ·187

(7 ) 1t.l.t'nt t : A Slml'lt' fo:l ..c r rontc i''u n
VII F CO MMUNICAT IO NS I (19 69) , ":dltion 3, pagu 114-1 78

NOTE S FO il OUK K t: A D E II S

W I/! would like to m ..nllon tht" rollowing: polntl:
We Ir rvc..lvln, a larg:t" numbl'r o( addn' l . alh'ratlon . which IIhould actu.lIy
g:o t o th .. national rt'prelll ..nt.Uvt' whe r t' the . u b.c r lpt ion ia r" ,i l t ...r ...d. Thl. 1.
becau• •· th e addn... . rue I. he ld by tht." rt.'pre 't'ntatlvt." and not by u • •

On ly th o.... eubec r-Ibe r-e li vln. c ount r lt.'1 wh .. rE' we do not havE' a rE'prl'u'ntatlvl'
.houl d In form u . dlrE'ctly .

W... r-e rl'Cl'lvln g: a number- 01 m on ey tran .fe r . without fUll addr"'•• o r mennon­
Ing: th e rt'quired nem e. T hl . mean. th at .... e are not able t o c cnt ec t t h,' ee nd e r
and WP muet wa lt untU th .. c ue t om e r In form . u . of h I, requl r e mt'ntl or com ­
plain . 01 ncn -cenve ry . Pte.IIP eneu re th a t you r full a dd re•• and lI .t o r ee ­
qUll't'llH'lIt l ar.. lnc lu ded .

Now t o the matt.' r i.l pcetuon : Wt." a re plt' a l t." d t o lIay that we a re n ow able t o
au pply the- Ph il ip . trlmm e rll for th e OJ I NB 004 and OL 3 Wit 00 3 t r an .m1tt t." r l .
The ee trlmml.'r11 IIrl.' avaUable l o r OM l , 00 eech , e . , . OM 6 .00 fo r th .. ... t of
. lx. The pr-ice 01 the c e m pt et e t rim m ...r ...t III now DM 10 .00 for OL 3 WK 003
o r OM 9 .10 for OJ I NB 00 4 .

Se-c ondly, a printed c ircu it board h. a now been deve loped t o e e e o mmodate th t."
t ....o c ry.t a t ollc l1la lo rll o f OL 6 IIA 001 /14 MOSJ-' ET c on ve- rte r. Thl. boII.rd I.
avall.bl e un de r th .. dnlgn.ll.tion 01. 3 YK 00 1 a t ll M 4 . 00 .

V'f'rla. UKW·HF: HICIITE
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70 em _ 23 em ST HII' L IN" VA HACT OR THU ' L ER

by II. - J . F rankt, . ilK 1 1'1"

Aft ",r atudylnll nu m t'rou . appl Ic a t ion nol(' a (II . (21. (3). (ofl and af!t'r c onet r-ucr­
Inll .... vt·r.l poor or nonvoperat lv .. pr-o tmyp.... . thl' autho r built up II IIm.1I and
.Implt" t t-Ipfe r- ( 10'1, . I 1 .... hich la 10 lI ... dl·aerlbed. Th.. dlod.. u • •-d ia • llh'p­
recovery dlod.' typ... HAX I I/ II ( A t:G · T e lt>fun kt' n I . Stnce Ih l. d.. al,ln. llon III
v.lld for II fa mily o f dlodt'. with ve r tou••tor' IIP and a Wlle hinl tim ..... U ill
nee .... .. ,.,.. fo r th t> n ' qu in'd fr..qu vnc le e t o be IIlvf>n o n o rd,· rln,l .

Tilt> m.ltimum d r-Ive po .... e r- fo r thv dl od,' u. t> d in lh l . ci rcu it I. 10 W. At an
..U!ch·n ey o f 50,," • which lh ,> d ...c rtbed t r-Ip le r- ,,"hibllt'd with ou t d l frl cu lll t'. ·
t hi . rt·.ulta In a maxtmu m out pu t pcwe r o f 5 W . Th la n ·p r"' ll·nt . II cunalu l' r a bl t'
pow er for t h. · 23 e m band . T h.· tr. nllmltl l'r desc rtbed In (5) ..qulppvd with t hl'
lo:C 8020 tu be In lht' J>A ala"., I. a v.·,.,.. lIu it a bl e excite r .

Th.· , Iv.' n value e are pt'ak pow e r v. lu.... fo r CW and trequenc y m odulate d t r -a n e -.
m b .lon.. For . m pll t ud t· m odu lallon. th.. dr-Ive power ah ou ld b.. r-edu c e d to a
m altlmum o f 2. S W. Th.. p..a k ..nvelope po.... e t- ( PEP) lht' n obta in•• valut' o f
10 W .t a modulation depth o ! 100 " .
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Fill_2: V..actor triple, 432 /1296 MHI

c._-
11M · 1211 MH,

- I

,
L
="IDK 1 PN-

I. C lHCU IT IlI-;SCIlII'T ION

Tfu- circu li o f th l , t r tple r ( F I, . 2) dOt" not dHh'r a n-atly from th o ll. · elv.-"
'n ot h.'r publica tion •• A para ll d rt ' ,wnllnl ci rcu li ( I. I . C I )11 . ,.ra na"·u a t t h.·
70 ('01 end , wh ic h I, Io l lowe-d loy a ma tch lnll: " .-(wor k ('on. tlltlng of Iht" tw c c a ­
pacitor. C 2 Dnd C 3 aa we·11 88 Intluda nn' I. 2. T ht'II I' " h ·m.'o u on th.' 4 32 Mil t
ald., art" bui lt ou t of concent rated vlvme-nt a, t ', g. Induct a nc e an d ca pacito r ••

TI1l' idlt' r c i rcu tt L 3, C ol wh ich hi lurwd t o th, - fin! harm on ic of th.· Inpu t
rr.·fll,lO ·nc y and IIIL' lIu t i'U! d rculhl ( 1.4, C ~ ; L 5 , C 7 ) a rc c a pec tt Ively , hor tl- o ­
"d l!I t rl pl lrw (' [ rcul tl, 'Ihe d" . i gnllil un i 1. 3, 1.4 and l . !l ar.' t her- .. rorl ' no t e-xe ctly
l'o r n'c l : how'·v. 'r, t h.'y art ' Ilu l tl.~ lt' fo r d"lIIc rlb lll g Ihl ll ci rcu it, In o r-dcr- to
"chit, v.' rullonu l ll rw h'n gt h and o pti mu m (J val ",,'11 In lIIplh' o f th. ' Inavotda blv
lu rg.· capac tttvv loading of Itu- ctr-cc u e, Ilu- IItrlpll n,· d rc u ltlil wr-r-r- d,' . Ij;lrwd for
nil Im p" . ln ne ., of epprcx - 60 tl. Th l lll low va lu t' rt 'qu lrt' ll a vt·ry low liIpltci ng o f
t he II 'WII from th." IIrou n<J a l".' a , nam dy 2 mm ~Uh t h.· d lm O' nlillonli c holl t' n h. · ro· ,
Tlw ad vanl ll il" o f th l ... I II Ihal the Cit'1<J of th." Nl rl plin"11 I. concO'ntrat.·d to a ve ry
Illlla ll art' a wh kh nwan ll that th., vlc in1ty o f th.· clreu ttll I II hard ly a rr .·t"lt'd, It
I. Uw r .·fo r .· p Oll III bit· fo r th.· ve r a cr or t r-ipl e r- 10 be u II.. d withoul c a.11l1L (Fi ll . 3 ).

2, S l' f;C IA I. CO M I'O NE NTS

S"'p - H" "ov" ry dlotl ., BAX 11 /11 (A EG - T,,!t.· funk,'n J
Siorall" tim.· : Il.I' proli . 46 n. , lII w llc h lnll tln)(": a " pro ll.. 0 . 6 nil ;
C .. l'lIcllll.n.·.· III 6 V : appr-ox . 3 p F
Proba b ly ulll",~ h, but not h ' lll{'d ~y tilt' a uthor : MV 1808 J ( M(y~OH()l.A I

o r MA-4963 a ( Ml crow a v. ' A n.

I. I: 3 turn . o f 1.2 mm dla. ( 17 AWG) snv.. r -plll.h'd c OI'I"'r wlr" wound onto
a 5. 5 mrn rcrme r ( IIt' U - lIIU PI'OI1.lnll ). Coli hlp : 1 turn from Ih,' cold end .

I. 2: a . I. I, but without coU tap
L 3, 1. 4 , L 5: a t' t' F lgu r,· 4

C I, C 3, C ol, 0 . 8 ·6.8 p F ce r e m !c tu bul ar trl m m " rN typO'
C 5 , c j 22 2280 1 20 006 ..o r 22 2280 1 116 004 ( Philip. J, p lt'alII" nOh'

dt· t aUa glv.'n In sccuon 3. fo r r. ' p la c e.-m t." nl type•.
C 2 0. 5 pF ce ram !c dl ec capact to t-

C 6 S.'e F lgu n ' 01 ,
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FIi" :I: PhoI09R ph of the ""Klor m p!« from below

3. MECH ANiCAL I\SSE MUI.Y

Tlw I r iplt ' r II, built u p on 1£ owtul plu lt , with Ih ,' dinwn llio/lll 55 111111 x 7~ mill
whle h II.· ,. ... ' ·. a . iP,<,und ar-eu ro,. It", IIt ,. lp ll nt, clrc utt e and all clIollng 1111£1<' fo r
th .. dlod.,. T wo v.' Mleal angh' ph'~" 11 lin' . (Ild" n'd ont o Ih,' platt· Rnd IIcr' ""n th.,
70 em ('nd or t h.. IIlrlp1l r\(" II, Flgur.. 4 e lv "11 all dhn ..n6ion ll n"t""lIl1llry for a llll"I1\­
bl y . Th.,y dHr.. r- a Ughl ly from th o llt' or the prot otypv shown III Ih .. ph o loi raph.
IINC c onn ..c l o r. Ihal can be dlrt'("lly "ohlt' I"' d to Ih .. ba • •• phlt.. lin' lIuih.blt"
11 0..'.· ... .. 1'. II i. po ,.lb)e t o dirt' ("tl)' connvc t Ih .. c abh- In o r d.. r to lIvo id plugll..d
connectton e . T hi. mod.' ill .. . I....ela ll)' ad vantag..ou l whl'n inlltalling Ihv Irlpl .. r
wllhln ol h.. r ..quipm ..nl (6) ,

Now II r.,w r. 'ma rkll n 'gartHna Ih.· lubulll r t r-Imm .. r ll: Sln(".' th ,' lit 1'11'1 1111'11 III'..
dlr.'C"lly 1I0Itlt· ,..' d onto tht· trlmm .'r. without b,'lng bent lind nr. · on ly Ipac,'d
2 mm t eem t h r- ballt' plato, trlmm"rll IIhou ld bo UtII'd wholl" IItnlorll b.· gin II
ma xtmum o r 2 mm ebove t he 1I0Idt'I".'<l g r oun d cc nnoct tcn. Thi ll I. U", ,'a ll" with
tIll' 1)'1'" ill ... . ·n In S..c tlon 2. In o "(h'r to hall" Ihill IIplldnll llrltT hll vlng 1I01d" "j'd
IIw trtmmere Into ph. (". ·, ItH' t rimm"r11 an', III cont r-as t to Ihl' no r m al m a rln.'r,
pa . III'd through th ...· mllll' p1l.II' I t-urn Ihl' c o ld eid.. lind thl' IIt a lo rll lIolI/l' n 'd t o
Ih." . lrlpl1l11·., Of ("01,11'11", to r trlmmt'rll C I and C J thl ll III nol n"" " 'lIl1ar)' and
ot ber- typ.. . could bt, u lwd ,

Tht' IIt l' lpll n ... I. 3 lind L 4 lin' m ild .. 0111 of on to pi.. c .' , which i . ,''''clrkally
divldt'd by Ih .. diad.. c o nn ect ton. T h.' . h11 I'" ha l b. ·.. n ...le e ted in order to obt a tn
the OImlll1.. . 1 poll lllbll· dlml'n lllonll , II ("lin 111110 lx' IIhllp" d in II dlH.. n 'n l mann.. r ;
th.. only importllllt fa ("tll III''' Ih e l.. ngth II/ld Iht' poetucn of the dlod.· ("onnt·("tloo,
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Art " " c u utn g, drilling and bvnding th,' m .'tal I>il r l . IIc c ordln g to F l gur,- -I . th .·
lI(}('k,·I • • o r c abl .. . and t h.' Iwo Her...·,l lng plIlwl H u n ' twldo' r ,·d tnto "Ii""'_ Th,'
n.. xl com po m-n t e 10 b,' moumvd a n ' th e- I r lm m . ' r . wh ich ahoohl b. ' .ohll-ro-d In lo
placv a . alr..ady deac r-tb ..d . Th.. 8trlpllnt'8 ar.. filcd whf'I"- 1Iwy m ...·1 Ih(" Irlm.
m,'n . 0 thai th., t' nd. fit on thl' Italor . Ild ae l· o f Ihl' r r tm m ers . 1'la c I' a 2 mm
th il' k pl.'n· o( woo d or l'o'rtl na K undvr-uea th tho IItrlllllnt,. lind. fixl nj;! t horn Ln
the cor-rve r po. lt lon, lw!d"r t horn Into pla c ,' 1l.lng a IImall a molill t o f .old o· r .
Aft .. r Inductann' L I and the met al pu-ce r " p rl' lw ntin g C (j ha ve been moentvd,
It will b.· poa.lb!t' for th,' d lod.· to b.· Inata11..d . lnduct a nc .. L 2 a nd tl1l' 100 k n
n ,. l lt o r mCt' t 1'1Ol'h other- Ht th .. dlode , T h.· connecnon to th e d.·.lgnatt'd c on ­
no·,' t! un po int un tl1O' Htdplln,' i8 mado' with till' a id o f a trnn, I - 2 1111n wi d ..
r-oppe t- foil .trlp. Finally . th.· rilU'd ca pac itor C 2 and Ih,' Input lind outpllt con­
nt"c llnn. a r...olde n·d Into plac e ,

Th,' t rlple r- c a n b.. "Uv'· r-plat ..d bdon' mounting tl1l' dlod., It t c n oll-ln.u!lI lt·d
UNC IlOcko'u arl' uae-d. H Ihlll III not Ih ,' Ca ll" , th ,' In,·ta l " l,'{'l' . can ln - .lIv,','­
plat ..d be-Io r e a • • "mbly . 'l'h r- ("H.'ct of 1I0t IIll vo'r - pl a ti n g tho' t r l plo'r wa . not
e xamlned _ Uu .. to th .. laqw c u r-rent area. and th o' low tmpcoenc.. . i t I. polllaJblt"
t ha t th ....rrlcl ..ncy r e du ctton would no t b,' t oo gr,·at.

-I . ALI GNMENT

U.. . ld .. . an e xdh·r providing bdw""n I a nd 10 W In th e 70 e m ba nd , a band!,a • •
fll t.. r fo r tht' ou tput Ir-equ..ncy , a t e r mlnallna: r ...Ietor- and an output powe-r- meter­
( r .. la tlv,' Ja n ' c"qu l n 'd for t h.· allgnm ..nt o r th., t r-Iplvr- ,

A au it a bl.. o' xdtt'r I. d ' ·lIc rll... d In (!'I). A C'oadal fIl t e r o r an In t e r d lglta l rtlh' r
(7 ) c a n bo' UIIl'd. Such a fll t"r I. al.o .u ltabh · fo r II.... wh" n 0lwratlnl t h.. trlpl .. r ,
A w e Il-matched ant ..nn a can bo' ul...d aa the t t' rm lna ti na: n · . I.tor . It an t'rncft'nt
r ..n o·ctom l'\t'r I. not a va U.Il bh - fo r "xa mlnlng Ih .. match Ina:. It I, advIH l"abh' to
aillU' m b h' a Io ld vd diIlOI .' with balun . The d lpoh' I. not c ri tical a . lon g a, th.·
win' I. not t oo t h in . A Vll ~' I'l,n.' ct om.·t e r can bv us..d a. po we r met cr- eve-n
wh..n It doe. not wo rk a. a n·n..c tomet .. r a t 12Y6 Mil t . II III on ly a . tabl ,' r e •
latlve Ind ication that I. r ..qulr..d .

Tho' coupling ca pacito r C 6 should n eatly b.. adj u llh'd t o II. 10w.. . 1 value , ('.1.
Ih.. ml·t a l strip . hould bo' bo'nl a. rar a. po••lbl.. from t rtm me r C 7 . Th....x·
c tt e r I. now . wltch.·d on a nd r rtm m e r ll C 5 and C 7 all((ll.·d.o th a t a n indication
I. vlalbl.·_ T h.·... t wo trl mm .. r . wUI b" vi rtually a t m in im u m c a pac lt a nCI' . An.. r
th l l , tho' Id h ·r . cl r c u H ( C -I J . ho uld b,' allgrw d (o r maKim um ou tput pow.. r . T h.'
r ' ·.Ollllll('e of t h l. ci rcuit I. r .. la tlv.. ly wid .. wh ich m ..an . tha t It I, on ly n..Ct·.·
lI.ry to cor r .. C' t th... adju .tm.. nt a ftl' r c om pl .. t1nl tho' altgnm o'nt proc.... .

Att.. r a l.o aligning lrimm .. ea C I and C 3 of th .. -1 3 2 Milt C' l r c u U. , th .. m o at
fa vourable po .it lon o f capaci to r C 6 I. d.. t .. rmln ,·d. In o rd.. r to do Ih l • • the
m ..t .1 . t rlp fa b ..nl .Iowly . mllllm ..trt· fo r m Il Um .. tr.. tow a rd. Irlm m t' r c a pa ­
d tor C 7 a nd all ci rcui t. with t h.· .. x(' .."tlon of th .. Idll' r·cl rcu lt tuned for m a ·
:d m um OIltput po w.. r at ..ach " ..p_ Finally , th .. ou t put pow.. r 111' 111 no long .. r
Inc r"a . .. . bu t will r .·t u rn t o Ih .. old valu.. o n Inc r ..a.lna: tht' capac lla nN' of C 6
lind a ligni ng for maximum. Si ne .. Ih .. Incrl'a lll ni ba ndwidth of the I r lp l(' r a c h h ' v ­
ed In t h l . mann .. r rar .. xc .·.·d. th t' r ..qu i r t'd 2 Mil t ( 1296 - 1298 Milt' and . Ine ..
t h...uppr .... lon o f .pu rloll' .ignal. wil l d...t .. r lo ral .. . Ih t' mo. t f. voura b l(' ad­
ju.tm l'n t i. wh l'r.. th .. max lmllm pow .. r II ac:hll'vl'd a t th .. low...t valul' of C 6.
In thl. poalUo n, th t' Intl' ractlon b,·lw ,·.. n Ih .. circu it. I. a t a minim um .
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A c('nain hylltero'ala will b.. notlc"d wh"n 111I£I11ng trimult'r capacitor C 5 and
C 7. Thill m "ana that th.. t r lm m o' r cspac llsnet' will nol bt' Ine r-..oa.,d or n'duc "d
constantly on m lalinl me aplndle bu t will aom.·t!ml.'a lit' r .. duN'd wh"11 II ehould
In('n'alll' and viet' vt'r.a. Th.' expo'na lv .' gla •• tubula r trlmm.'ra do not " xh lb it
Ihl a .. rr ..ct. W ith w ldor- r-e sonnnt ('u rV"II , t h lll err.,c! la not 110 nuli' " .. lol,', II
should bc ment loned that t r fm m er- tYP" 1I l' '1u lpp ..d wit h Invll r-lIpl nd h-1l werv mo t-e
n'Hablt' duri ng a !lIqW nu mb.. r of aIlK'lm .' nt altt'mplll ( dU I' t o unllulta lolt, dlod"11 )
tha n tho s e typt.' . t'qulpp..d with brala aplndh'lI, Tht' ty po Klv.'n In thht dl'lIcrll'~

lion ill t'qulppt'd with a n Inva r-esptndle ,

If an eWel.. nl r e n('c101n l' tt'r III avallllblt' fo r 432 Mll z , t rImme re C I and C :1
ahould Clnally b., allgn..d for the bl'a l com promtee between oulVU I power a nd Ih.,
Inpu l a tandlng wav r- ratio, T hill ia favourable for ti lL' .. x('lh' r lind reduces any
unwa nl ..d ra dlatlcn of 70 em power by Ih.' ccrmecttcn c able.

5, A VAII.A BL E PARTS

Th., Irlmmerll and a rt'llody 10 ope-r-ate lnh'rdlgllal bllndpot •• -Jtltvr- an, avatlabh·
from Ih (' publl.h.'ra. S.· .. adverllalnl paa'"

6, RE (o·ER F.NC ES

( I) lI ('wle 1I P ac kard : A ppH('ation Not .. 920

(2) Mot o r o la : A ppl ica tion Not .. . AN 147. AN l SI. AN 159 . A N 176 , A N 177 .
AN 213 . AN 226, AN 232. A N ~ 1 6

(3) AF:G-T p!pfunkt'n t u. Nicke l I : T ..lt'fu nk..n- Heaktanzdtode HA Y 79 und Ihr.'
An ..... .. ndunl In fo' r('qut'nz- Vprvl.. lfach.. rn
I No, 67 A 01 1 )

(~I S. lIamUton , R . llall : Shu nt - modt, lI a nn on le Gene ratlon ualnl Step-R ..ccve ey
Dtod..a

Mlcrowa ve Journal, Ap r il 1967

(6) IL J , Frank.. : A 1 0~Watt Tran lilmilh'r fo r 70 e m
VHF CO M MU NIC AT IO NS 1 (1 96 91. I':d lllon 4. P a g... 2~3~2~8

(6) R ,Le nt z : An u e tv .. r aa ! VIIF- UII F T ran.m ltte r- fo r AM a nd F M
VlI F' CO M MU NICAT IO NS 2 (1 9 70) . Edltlon 2. I'a eo' a 87~ 1 02

(71 H. (0; , F'iahe r-t Inte rdlilta l Ba ndj)Ra . "' UI.. r for Ama t t'u r VII F'- UII F Appl leal ion.
QST 1968. Marc h . Pai n 32 -33

VOLUME 1 (1969) Of VH f COMMUN ICATIONS

We wou ld ltke to poin t out that all prevroue coptee ot VHF COMMUN ICATIONS
are stili available. Please Inform your Iriends that th(>y have not mi ssed
the ir copies . Stnc e our magazfne conta ins only technical aruct ee or con­
tl nulng tnt..rest and value , we en sure that back copies can always be pro­
vided (or lat er subsc r ibe rs . The price of the complete v olume I (1969)
Is DM 12, -- fur sur face mall or DM 4. -- for Individua l copies . The utr ­
mall prtcee can be obta med from your nationa l repre sentauve or fr om the
publishers.
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C OAXIA L LOW .I'ASS FILTt:nS e-on VIl t' AND UIl F'

by lIa n ll ,I. Doh lu l. DJ 3 QC

I , INT HOIJUCTION

A I ta t ..._of.lhi' oa rt r a d io I tatlon wil l nol tran.mlt wny .purIOl". a lgnals o r ha r ­
montc e , Thla I. ac hl t'v t"d by a n l, rrl'C't\ V" , aom .'tlmt". multlpl t" acrN'ning of t ho'
whol.. I ranlm itt.. r, a 11 a . Int roduction of lIultablt' n! h'r l' !l 'm ('nl s bt' t lll' o'l' n
th .. Ira n .mltt r a nd th antt'nna Ieedvr-.

8 0lh nl l'a . I.Ir" . muat be car-r-led out w rt h t he lIam .' ca rv, Fu rtherm o r e, ettenuon
m u et bt" pa id to en 8Uf" th a i Itt' cu r n'nl. ar-r- nor Indu('t'd Into tht' POWI' r Un.'.
In o rder to avoid Ih i ll. t he powvr' Um' voitall l' III Ied Into the 8('rt"I'nl'd I r/l nl­
mltt .. r vte lIulla l.>h· h'l'd-thr ou~h f11 I1'rH,

T he i' xtt 'nt o f liICrl'l'n lng and IUtI'rlng thai II n" Cl' SMary th' po'ndlil on t he c l rt'ultry
and conet r uct ton . Th i ll II t'xpt'cl al ly Ih l' ca.o' lo r' Vll t' a nd ( 'l i t' tra n sm lt tt ' r ll,

2 , ra :Nt:IlAL ro.n:A SUIU-:S TO AVOII) INTEHn:nt:N C E

In com me rctal IIlatlonl. t he pr-evlously mvntlon..d m ..allurl'l't a r .. ea r-r-led out with
Ihl' ut m o et carl' . U thl ll w•• not th .. c......uch IIta llon. would not b,' .1I0w,'d
to ope r-err- by th .. po.tal authorltle ll. Am ah'ur tra n. m ltte r •• on th e other- h. n.l.
a nd Vll t' a nd UHF tranamltt e n In part icul ar do not uaua lly conrc rm 10 th,,"o'
r e qulrt' m o'nla.

!' r pv lou . 10 th t· lnt r odudlon oC UH t' t e te vt e ton, n l dl o Int c rfp rl'nct.' c aulH'd by
th .. ha rmon ic . o f VIIF amalNl r tra n llmittt' r . wa . nol to be expe c ted , With th..
o' . ('o·p Uon oh h,' u navoldablp d l rt"ct tn jecrton lnlo Ih .. a udio IItag..a ol npi ghbour ln g
b r oad('aa l a nd terevteton recetv.. r ll. on ly Int .. rr.. r ..nee causE'd by t he Iundamenral
a nd na r mon tc wa V(' a or th e f rt'qu e ncy mu ltlpllt"r . tai"11 o f VIII" a mal ..ur Iran 8­
mltt e r . we t-.. p r-e val ent . Due t o th,' avotd nnc .. o f c er-t a l n Ir-equoncy mu ltiply Inti:
p r ocv••t' . an d th e Ullt.' o f bnndpa . a rtlll'r . t a 5WII. m o s t o f Ihl'8" Inl .. rfl'rt'n Cl'
eour-r ee coul d be eltm tnated. s tnee th e Inlroduc tlon o f Ullt' tetevt e ion , h owevc r ,
th e numbcr o f ca. t'a wh .. r e c e rl a ln vtdeo a nd eounn r-hann .. la are Inl .. r-Ie r e-d
with by th e hann on lc a fr om 2 metre tran l mlttl' r l ha . lnc r-ea sed conetde r-ab ty,
St nc .. Iht' ('hannrl ul a gp va r! p. according 10 rl'g lon a1 conetde ret ton e , th .. tme r­
fi' rt'nci' al.o dUfr rl from a rea to ar..a . In 10m.. callt.". In te rf.. r ..ne e can only
b.. avold ..d. o r r e du c e d , by avoiding ce rta in frt"qu, 'n d ... In th p r a n gp of 144 10
146 Mll z . G..n.. r a Uy . pt'a klng. only .u itabl .. low -pa•••nd bandpan filte rs ar..
a b le 10 ('u r .. Ih l a probl ..m .

Th.. m ain mi'alur... aga in.t avotdablp VIU' amal..ur rld lo lnti' r f.. r ..nc .. - pow.. r­
li n.. fllt e ra, Ic reo..n ln ll. bandpa . 1I fll ti' r at'lI..a a nd ou tpu t rtIl r r . - a r t" a l r t'ady
n ceo,.ary In ordt" r 10 rt"p roduc l' • good. d ..a n . liIT\al. Th.. m atrh ln g o f t h..
anl..nn . a r ray 10 thi' I r a n . m ltt r r wilh th .. a id o f r ..n ...ctomt'te rl I. alao (·a.lly
f, I.UIl'd. wh ich l a a llo valid for pow eo r m t'a.u r o'mt'nh on Vll t' a nd UII F pow.. r
. mpll fh'ra. Thi. I. a not hp r r ..a aon wh y hann onlc a nd .pu r lou. radlallon mUllt
bt' avoldt' d.
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AI long all tht, whole pcwvr lIupply II accommodated within tin- IIt'n't'ned IrIOn.·
mnu.r callng. t'Rch Individual polo: of the IlOIII't'r line Ihould bt· fo:d Into tho'
tranl,mllle r via wtdeband ft·cd·lhrouJ:h filtt,rl. Theil" fIltt' rl arc uuU t up In a
rr -ctrcun ('omprlalng [t,t·d·throu"h cepacttcr-e 1111 ('/iIpudtive com pen..nt s , aa wefI
all It ft' r r lll' c hokt· all lnduetlvt· link. Th. · ft· .·d·th l·ough t'a p8('\ (Orli f1hnul d U..

r-onv vnt tcnal lluppr"IIHlon capucitortl IIcco rdlni 10 th.' . 'I ec t r lc a l n·lI:u!ation •. Such
mlt'rll e r-.. avallault· from a numbe-r- of manufaclun·rll. Tju- tranllm Ut", r cabinet
.hould u.. groundt'd to the proll'clivl- ground conm-cttcn.

T Ilt' pOIII'l' r aupl'ly voltallt'a of rec.. Ive r and tranllmltt{'r moduh ar.' usually ftod
via coramtc k.·d · l hrou gh c81',ucltorll. Itc we vvr, nowa da y II f ·d ·th r ough fUh,'n
a r c 1I11 1ning popularity In thefr pla n ' . Suc h o \I· 1I1 ..nt. POIlN{'III r ough ly Ih ....am.'
dlmt'nlion•• Tht'y Dn' built up In a Ilmila r rn unner- to the p r t' v lou l ly m e-ntioned
wlll,'band {"'I·d·through Hlll'ril . In a "" ·ci rcuU. Tht· • •· component •• whic h can
bt· eolde red or ec r-.. wed Inlo plact·. po.tl.... t wo ce rem!c Ieed- th rough capacitor.
lind a Ier-r-Ite tubular r-or-e . Such Hlh·r. a r e dimrntllonl'd for a voltall" of appr-ox ,
JSO V. wh .. r .. II to t a l cu r-r ent of 6 A I. pO.lllblr. For hlghrr volta"'·IiI . mica dl.,'
Ivvd -t h r ou gh cupac nor-e ehould ht, ullt'd.

It ahould b.. noted Iha l only lIultabh' Huppr"llIlon ('apacllo r. IIhould be uaed when
f11t"ring Ih.. pow"r 11m' vottagu. Th.· u •• · of cer-amtc ft'rd-th rough ('apacltorl I.
u llua Uy Ior-btdden,

W it h r-.. aone nt 11m' I 'A " Iall '-II (I) . the moat Important pa rt or t tl>' t renem tuo r
I ~ very wen ~e r",·nl·d. Th i ll m "Knll Iha t only odd harm on ic s cnn u.· g{·m· ra te·d.
W it h c a puc ttlvr-ly 101l,h'd shot-ted t-osonant l tm- • • the rueonenc e wa ve It' nllthl of
poII.lblt· ha r m on lc ll art· no t In lin vven r(' 18Uonllhll' to t h.. funda m" nt a l wa v....
Thl. m t'anll tha i ha rmontce ""ill nol bt· pr-ovided ""lIh a .ultabl t· r .. eonance con­
dition In a r,·.onant cavity tuned to a c.· rtaln fundam"ntal fr "qu"ncy; the eeec ­
nant 1>oInt li a rt · Iowoe, Thill mt'anll that a c e rtatn ,h·g r.·t- of ha nn on lc 8up"rr.llon
I~ achl '-Y.·d .

Th.. emplltude of the hnnnonic vollllll" rnc r ee see w it h Ihe d"g rt·t· of output coup­
ling. Nonnally, amat ..ur radio tran.mlll,·rtl lIrt· vv ry l i ght ly coupled. Wh .. n
ullinll n'lIonant ('avlll... and r .. aonent Itne circUli •• Ih t· outpu t coupling can t'alll­
ly b.· eombtncd III'lI h a fil l.. r If Ih. ' output coupling link ft" 'ds lnto t h.' Inner- con­
ductor o f a va rlabl(' coaKial ab~orl't1on c ircu li (bnndHlol' fII tt· r ). Sur-h a n ar·
run gl'lllt 'n t can b,' .. xh·nd.·d t o fo nn a whol (' c811('ad.· of indi vidua l tu ne-d coaK ln!
m l .'ra.

u a rm onrc fUh'rl e r-v uauefly IJullt up a. I('paratt· component. having two con­
ne cnon loc kt-t •• Aftl'r allgnm ..nt , they art· ulually dt r e c t ly ecnnect ed 10 t he
t r a n .mltl l' r outpul . Mo atly 10lll' ·raa. fIlt l' ra o r bandalop ftltl' ra a rt' ulI "d, IhO:'
m 0 1l1 ravourab lr IYllt' or fIlt t' r i• • howt' v('r. a bnndpa.1I Hl h·r. Not vt' ry m uch
ha . b.· .· ,l writt"n in a matt'u r IItt'ra tul·t· r l' gard ln g (' fr.·cllve ha rmonic fU tt' rl fo r
Vllt· Ira n a mIIt O:' r •• Of t ho al' typt' . Ihlt t hllv(' bt' t 'n d(' lIc r lb,'d . mOllt of Ih .'m ('m~

ploy ('d concentr8t ..d componl'nt. I Indul'lllnc("•• ('lIl'"c1torl • •' Ic. J. Such rilt r.
a re extrt'm(")y ....y 10 IIlat'mbh-. bu l .rl' virtullily Impolllllbip to align wi thoul
t he aid o f a h igh quality VII F a nd UII F rrn"elion or fil ler mt'lIl1u ring IIYllh·m.
It 18 I'lI pl'clally In t hO:' VII'" and lTIIF ranll" wh "rt· coaxial lin.' ('om polw ntl
( radio fr .. qu(·ncy line'. ) al'e lIultabl .· for rl'lonant ci rcu its and fUll'r•• Bandl'" . II,
band.top. high· pa ll' lind low·pall. fII lt'rll can b,' mllnufacturt'd .Im ply a nd t'fft·c-
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ttvely in th.. COAxial trchnology. Such ('It'm" nt ll can be o' a l Uy c alculatvd accord­
tne to tht"o r"l lc a l conalc.l.. rallonll. With conclf'n trah'd compon..nta In th., lIlIF
rnne" t hl l tl ha r dl y pO.llbll- Ilnclf' th t'y rannol ull ually bo a ••umt"d t o po ••c ••
thet r- a rli lnal qual Uit"1I a t the ... trequ e-nc te•• Tho' m anufnc t us-e of fl xrd coaxial
(iJ h"'1I r ..qulrt'l' a (' t' rl al n amount o f m"('hanicill work, how.. ve r, If th.· p r-ov ed
,llml'nalon. 01"" matntalnod, It I_ not no rmally m-c eeea r-y for a n aUlln m ..nt t o
bo' cllrrlt"d out,

Fllte rll a r-e u.ually only fully .. ffectlv.· whl-n lh .. t r Inpul a nd ou tpu t Im pe-denc ..
colncld"l wit h tha t o f t ho' connected ('qul l'm"nl or cablf'l . Th." a nh'nna f"l'dt" r
IIhould bt" accu r e t .. ly matc hed, wh ic h II not pO. l lbl.. with out a lIul tabh' r-..nec -.
tomete r-.

T h. · followtng Irllcl f' dt·.crlbf"11 a n .· rt " c ti vI-, w.. n -prov.·d 10w -pa.1 fU h' r for
145 MHz which eullrlinto·... II h l i h order of ha t-monlc IIUpprt·I.Ion If th e alla" mbly
I. car- r-ted out car.. rully and tht" prt'vloully mention..d m.'allUrf'1 have b"t'n
carrh'd out. If the gtven axial dlmt"nllonl art" I"l'duct'd by a t hird , th., fll tl'r
wll l a ilio b.. lIulta blt, ror 70 em t r anernltt vr-s ,

3. A COAXIAL LOW-PASS "' ILTER FOil 145 ll.Ulz

FieuM' I Ihowa tht" aall" mbly o f a coaidal low_ pa n rme r . Simply Ip"'aklni , t h"
low-palla fIItt-r cen be allum.'d t o b.. a " - t t f t er- for Ih (' 0pl' rIl ttnil rr-equ r-ncy
a nd IIUblll'qu,' nl harmontc lI: Th.' ahort, th ic k cond uctor pl ..cee with thl' Impedanc e
Z2 ('f{" c l a c apec uance between Inn.'r a nd oute-r- ccnd uctcr- . They art· jolned
t o gvthe r- by mranll o f a Hrw pl.. c .' ha vin g the h i gh lm pe de nc e- Z3. wh ich ope r lltt'lla. a n Induc ta nc e , T h e end plvc ea with thl' Imp"da nct" Z I only r-epr-e e ent a n ' 'x­
t en etcn of t he lint" u lI..d , a nd ee r-ve 1111 connl'c tlon•.

ng. l a show. an a rra nil' mt'nt by wh ich the r equtr- ..d l tn e pt ec ... of dlffe rtng
tm p..danc.. c an be r ..a llu'd by a lt ('r lng th l' c.I lam,· Ie r o f th t" ln ne r conductor,

"' Ig , Ib ahow. a I l m llar I r r a ni" mt'nt . h oweve r- , In Ih l . cal" me d ta m e t e r of
th e oute-r- conductor II va ried, T h l l arrani.'m"nl II e l.'ctrica l1y t"qual to Ih at
Ilvf'n tn ,..1•. 18 . 1I0w t"vt"r, It I. mor t" dHflcu lt t o ccnet rcct a nd t he voltlif'
capabllitiell a r .. low e r ,

"' Ig , 1c ehcwe a c om ple t e .·qu lval .. nt c tr-cu tt of tht" arran i ..ment a hown In Fi g .
l a a nd "' Ii , lb. It ha a 8 1' 0 been labn loto conald e ratlon Ihal e a ch 110" plt"cf'
Individually rt'prt· " .. nll 8 n' - l1n k. The Inductanc ... L I t o L 3 and th.. capacl­
t anc ... C l io C 3 ar.. not d t"pl'nd t"nt on th t" fr f'qul'ncy . Ao accu rate t"qu l"a lt"nl
circuit I. n ..c('l.ary fo r calculaHo n o r th t" fIlt t"r.

II III pOllll1bh', fo r 1I,' v.. ra l coaxia l fllh' l"I a . !Ihown In "'I i. I t o b,' connt'ct..d
in .It' rh' II, In thl ll c all t' , th.' conn ..cU on ph'c .. . with th(' Imp..danct' Z ) ar.. d.. ­
I..t ..d. ,.' Ii . 2a . howl a dou bl,' - l1n k filter , "'Ig. 2b a I rlpl,' ·l1nk fII t .. r, AI II
I hown by Ih .. mt"alurt"menlil . th.. harm on ic a tt .. nual1 on I. cor r t"a po nd m gly
, r .. . t t"r .

FII' 3 _how•• a l r tpllnt" In a aa nd wlc h confleu ra llon wh ich I. t"1p"c tally l u ltablt"
(o r manuracturln , l ow- pa . a or oth.. r fIlt o'r IInkll. ,..Ii . 4 r ..prf' l t'nt l Ih t' Inner
cond uclor of a double-llnk low- pa . a mi t-I" .
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Fig . 6 IIhOWI the ml'aIlUI,t'd e n enue t ton cu r-v... 0 11 . prototype IIlnglt, -lInk COUxi lO1
low -pa n nlt.. r- at'corulns 10 H g. I. o r Fi g . l Oa. All meaeurem ..nt . and ('111­
c ul a llon. ar.. blul"d Oil th.· cond rnone glvt' ll In F ig _ 6 . Th e flIh' r I, c onnected
b"lwt' l'n 8 RF , ..n.. r at or ha vln g a n ou tpu t lmp..da nc e z.ou t of 60 n and I c~llial

t .nnlnatini r .... Ie tor ot Z • 60 n. For- m t'I IIUn"m('nl l on I fil tt"r m ..a lluring .t'I,
• din·c tl on.l couple-r- I. conn..c lt'd bf."twl' t'n th.' i ..n.. rator an d thl' l Uh' r •• wo;> l1
III b.,twt'.'n the fUl e r- a nd the t ...rm lnaHng r .... te tcr- ,

The auenu auon ml'luurt'nwnt l, al WE'll II the th eo r r-neat c a lc ul a tion , wer-e
made up to 8 Ir-..qu ..ncy o f )000 Mll z . The mea eu reme nt wa . c omm .. rlCt"d at
40 Mil l , A _ I. s ho wn In f ' l lil:' ~ , the Iln ih· ·Hnk fUt .' r o l.>t a ln .' d a maximum
u.tI. 'nul'lIon pol t" o f appro,.. 33 dB a t 600 MHt, II m inim um s U...nu a non pe te ia
t"lihl b llt'd a t 810 Mil t I.>.'t,",·..en uie 5t h a nd th .. 6th harm on ic . The 2nd harm on ic
of Ih ... 14 ~ MH z . linal I__Ul'nuat l' d by apprOli. 20 dU , th.' 3rd ha rm on ic uy
a pp rox. 30 dU , th e 4th h arm onic by 33 d B a nd th .. ~ th harmonic by 28 dU o AnH
thl' m inimum aue-nuallon pol...t 8 10 ro.lIlz. th e 61h harmon ic II aU en uat ..d by
e pp roa. 28 dB. The 4th . nd ~ I h harmonic, wh ich fa ll Into te le vl .lon ullnd. IV
a nd V, art' v.. ry e- U.'cUv .. ly . U..nu at..d. Th.. 2nd m inimum a U..nuatiun pol.. i.
10 b.. found between th e 10th and 11 th harm on ic a o f 145 Mlh: .

TI \l' Illlllilband r an g.. fo r II. a( lIlIlt' a nd m ul l i pl.. ·llnk cOlu lal low. pall. lI lh' r I.
1Ilv.' n In F Ill: . 7 . The lnll.·rtion 10•• of ttl<' m .·••u l't'd .Inil .. - Ii nk fU t .. r In th ,'
2 met r- o band wa s I.. . . Ih an O. I d Uo
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The imp..danc .. roapo nee o f a Ill n lll ~' -link low- palill filtt' r fOI' H 5 Mll z wa ll ca l­
cu fatvd up 10 1000 Mll z a nd III glv..n III ~' I g , 8 , Till' Smith Cha rt Ind icat"' 8 tht·
Iru peuunc e X a ll a l'Unction of t he fr ,' qu,'ney wh ...n c om pa r e d to Z • 60 n wh ich
Is till' Impedanc e th a t i s ... ",hlbih'd t o the Illg na l ~:.- n .. r-a t e r- In s pih- of th e 60 U
Il'rm lnatin i r t' s i llt o r , In Ih .. pS SlIband rang " o f 0 t o 145 Mllz. tht- Im ped uuc r­
X t1r lil lly 1>0 1l 1H'1I80' 1I It cnpac i t i ve com ponent which I.>t-eo m o-. r,'a l a l 11 2 MHz
( a ppr-c x 27 n ) from wru-r-.. It r-una with d ..c rt,lts lng Inducttvc c ornpom-n t unt il
X • Z • 60 n la achit,v.'" at 14 5 Mll z , In l ht- a to pband ran gt" a bove 14 5 Mll z,
th,' r~'ac tiv,' Im pe-da nce becomo a v" ry rapidl y capacltlv ~' and o f lo w Im l' eda nct' ,
"v"n rvs l a t 800 Mll z , Th.. 1', 'al'll v. ' tm peua nc e th~'n ve rtee ra pi dl y ov ~' r th t'
Indu cttve I'a ng" fr om eppro x 800 Mll z t o appr-c x 834 Mll z . At 834 Mil t" X III
once a ga in r e-al Lapprox . 5 411 ) a nd the fllt,'r wil l a llow thi s Is-equeuc y t o paa a ,
T h i ll po sit ion IIhould co r- r-ee po nd t o th e m inim um atknua tl ull poil- s t v..n In F ig . 5,
T h i ll pol e III t o 1.>.. fo und a t epprox 810 hU h " at approx . 834 Mil l. In n g . 8,
Tht' dcvia t lcn of 24 Mll z rt' 8ult ll Ir'orn Ihl' lilmplifi..d ca Iculet to n u8,'d fo r tilt'
pr-ot otype. Art,'r h'av lng tilt' pa li llba nd rang v, Ih.. flI tt' r qukkly n 'B. 'ho' li ti l" ce ­
ctuve , low Im p,'dan.' .' a to pband I'lin g" again, In It\(' non-covered "ango' above
10UO MII /_. Ih t' fil tt- r c ouunuea to (' ",hi llit l/IaXl mUll1 a nd minimum a t t..nu a t ton
polt' ll all In the- r a n gt' bt- I w ~' ~'n 800 and 1000 Mil t . A vi rtually In rtlllh' numll.. r
o f cyd ~'8 occu r- In the Iow-t m pedance reec uve Im pe rtanc e r an ge ,
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Fit-8 1:
Cll eumld rftPOOMolt.... lml*llnn l t t.... in putoll lingl. lmk lowo.-. fIIht'lnthe r... O ' 1000 MHl ,
~flrrld to Z • eon

F1908b :
CIleulttld responM 01 theim~ I t t .... input of l.... li"".I... 10. 0

'-' hll • . lCOCH"ding 10_1
end ph.- In the ,.,.,. of O · 1000 MHl , ~11fl'1d to Z • eon.
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T ht' calculation o f such a filt .. r I. ve ry slmplt.' bu t ttme coneumlng. Tht' Impe­
dance tranMformatlon of each Individual lin t· eecttcn must bt· cetculated all a
fu nction of t hl' f r "qut'ncy 1/1 the cor-r-ect Irn pednnce a nd phase. If a comput e r III
not avallabl t.' tor- th l . taek, eeve ral days wU I be need..d to calcu late a IIlngh'·
lln k fUtt·r. Mu ltiph· - llnk fIl lt'rl , o f cou r8e, r " qu l r {> even longe r-. U"8Id"s dl.­
playing th l' Impedance according t o the acttve and reacttve component ( ~' I g . 811. )
It la a180 Ia voura ble to display It accordlni to amount and phas e ( Fig, 8b I.

Flgu r t.' 9 s howlI t he meaau r-ed att enuat lon cur-vee o f aingl e, double and t r-tpte ­
link coaxtal Ic w-paea rJl tt'rs for 14 5 Mil t. acco rding to ~·I g . 10 . or ~·Ig. 2a and
2b. t ' l gurt.' 7 . howl the t.'xh'ndt.'d pae s uand rang.· of the so fUtl' rll. T a b le 1 gives
thc a ttl'nuatlon values for the Individual harmonlc e,

P ow e r a tt .. nuatlon F r e qu.. nc y 145 Mil t. ctlaxlal lcw-paee Hl te r-

dB Mil t .lnglt·-llnk dcuble -Hnk t r i ple - lin k

1s t harmonic '" .( O. I <0 . I <0.3
2nd ha r m onic 290 20.5 38.0 ( 61 )
3 rd ha r m on ic -as 30.0 52.5 ( 75 )
4th harmonic 580 32.5 54.5 ( 73 I
5th ha r m on ic 725 28.0 41. 0 ( 60 )
6th harmonic 810 26.5 41. 0 ( 62 )

Tabl,. 1 P ow er a lt ..nu ation of 145 Mll z l ow -pa n rmo re

A. s ho wn In FigurE' 9, or ta ble I, multl·Hn k m lt'rll e xhlb lt iii co r r eepcndtngly
h ighe r a t tu nuation , At 800 MH z r e sonanc e polnttl e xist wh ic h . du .. t o t he r e ve rsal
of th e rea cti ve Impedance cur-ve appea r- r-epea tedly, It wa ll. on t he fll tt'r m ea­
s uring s et uaed fo r t he meeeu remenr , d ifficult t o r-ea d oU valul's over 60 d ll.
Thl a Is t he r-eaeon why t h" IIt' ValU1'8 are gfv"n as datthcd Hn l' s o r In bracketa
In F lgurl' 9 a nd T'a ble 1 r-e ape c t lvely,

4 . MBC IIANI CA L ASS EMULY OF T il ..; 145 Milt COAXIAl. F II .T ER

Flgurl"8 10 a nd II s how th e m e c hanic a l asaembly o r the pr-o totyp.. singh, and
double-l1nk c oa xial 145 Mil t fil ters. The 2 m ..tre pow.. r capac lty of the gf ven
l ow -pas s rtltt'rs I. se ve rat kllow att a wh ich 111 far mer than pe nn l a a lb j(· ror
a mateur tran llm l a lli on a. The upper po wer lim it o f the low -loss ru tera III de­
t ermIned by the vo ltage ca pability of the t e flo n Inllulatlng colla rs u s e d .

The ou ter conducto r of th e fi lle r III ter-m e d by a tube with flange all s hown In
~'I gu re 10c . T he It' ngt h dlffe rll acco rding t o t he num be- r- of Un ka, Bl' lIlde ll the
connection pte e e a ( pa rt 7 o r 8 In F i g . 11 f, II g ) t he In ner- conductor conslsta
of the thick bUllh lng s ( pa rt 2 or 3 In f' lg . Il a , li b ) and the t hin Inne r con.
du cto r piec e .. (part 4 In F i g . II c). Thla a r rangement III screwed t ogether
a cc o rding t o Figure Ine , lOb or 10d a nd eolde red , Tenon collan ( pa rt 5 o r
6 In Fig . l id or Il l.' ) art" used t o c entre an d Inaula te t he thic k Inner conduc tor
pie ce s . T hey are slid ove r- th e completed Inner- conductor. T hv Inner conducto r
ahould be eaaily aUd In to th e ou ter conducto r , It IIhould not bL' too loo s e or 100
tight. The pr-ot r-uefon of 3 mm In Jt' n gth and 14 mm Inne r dtamete r mad.. In Ih '"
teflon c ollar part 5 o r 6. ae rves all a s top t o e neu re tha t th l' lIe p tec ee are not
ah lft ed wh en p lacln g th e tune r conductor with in t he ou tv r conductor. The ae . tOpl
IIhould he a ll located on the earne et de, nern ely t he IIlde t hat III It r-e tly tnae r-ted
In t o the outer cond ucto r.
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Th~ Inner conductor- or th.. coaxial lock r-t I part g) I. In ... rtl:"d Into tht· can­
nt' ct lon ptee e I part 7 ) up to a .paclng of 2 mm [ Fig, I I h ) and lold"r..d. Afl .. r
ec r-e wln g thl. coalllllli .ock..1 to Ih .. Oanil'" of tht· oUh'r conductor, th.. Inner- c-on.
duclo r II fl x.. d. Thl:" c-oadal aockt-t a l Ih.· u pper ..nd of t h.. H1ll:"r II Inlwrt"d
Int o th e I lot tl'd or Iprlng-Ioaded p" rt 8 aK ahown In n g . Iii lind alia BCI,.·w ..d
to th t· out e r conductor Oan.llt'. Aft ,'r thll , tht' a.ll'lt'mbly p r-oc.... Is ccmpt e te ,

T h pacin.ll of 2 mm between th.. Oanlll:" surfact' F-F of thp coadal lockt."t and
th nd o r part 7 or 8 t. UIIed to c ompeneatc t h.. poln! or Impt'dance erecceu-
nully whic h t-.. auUa from tht, IUdd"1l Incrl:'al" or t h e .. roaa It."clioll. Flgure II
ahowa thla cl..a r-Iy , a lld Rlvel further dimtonalollll for Ihu Oanl".

T hl' m ..c-hanlral dlmton.lonl and toll'ranctoa ahould be ma in la lned al accur-a te-ly
a. flOl l l bh.· . Thl' \I' Ilon r ol la r-s ar,' plac"d on th p co rrt'lIlpondlrlll Inne r ph".. .'a
and lathed , Th,' tnner dlamt'trr of th,' ou t.. r conductor (16.00 mm ) can vary
by 0.\ mm , T hill la th .. rva aon why Iht· dtrnenaton "a" In Fig, lid a nd I I ..
muat b., mad.' 10 thaI th.· c ol la r-e mccnn-d on the bullhlnga ( Fig. II a and II b )
can b.' Inllf'rt.'d e aaily In to th e IlIlIoclat.. d OUII'r conductor ( part I ). Tbr-...
tol .. r-ene.. 1 caull r- a aUght varlallon or tho' Impedanc.. , bUI do nol vary the HIler
characl .. rlatlca nottccably ,

At t h., palaband fr '·llu .'n('y of HS !'.fI lii:, th,' imp.'danr.' of th.' fm .. r amounta t o
t-xactly 60 n. Tho Ihlc k po rtion I of Illl' Inner- co nduc to r pO'I"'. a pp roximatl'ly
6 n. t IlL' thin po rt iOllllllPProX. 96 n. Th. ' {'"lculatlon wa l ra r rll'd out wit h t h" II"
r uund.' Ii valu l'A, whlch colnddt' to a gr,'at dl·gr,·,·, Na lurally, an Imp..dance or
6 n 18 .. alll t'r 10 conet r-ur-t with a gr.·at...r conuucrcr- Cro.1 eecucn. W It h tho'
d"lllln stven In ~'I g , Ib, the very thin Inlulatlon collars wou ld bo very dlfficul l
10 ar-htev.. , wh teh la alao vBlld when ullnl amall CI"OIiI I ..cuone for the d.·.lgn
glv"n In Fig. la, nlttora whe r r- fall was uI..d inlltl'lld of the teflon collar.
( part 7 a nd 81 w.' r.· not t.,,,tl'd .

T h,' dt m enston "a" In 10'11{. 10c emount e to 301 mm fol' Ilnglt'- ll nk fil t e rll. and
562 mm for dou bl c -Hnk mt.. r ll ,
Th.. dlm e-naton "b" In Fig. 10d amounts to 297 mm tor Ilnglt··Unk tIIte re, lind
S~8 mm for dlublp-Iln k fUtlOn.

Uy Incr.. alln.ll th.' number- of lI..c\lons , bo th dim enetone will b.. rne reaeed by
261 mm pt'r f11 1l'r link. It Is nOI rt."IIUy n cellllary to IUyt."r-plal .. thp brass
p IN'l's; howlOv"r , If Ihl. III {'arded oUI. Ilw .l1vl'r - plotlng should no t bt, mo rt.'
tha n t ht· gly,'n tolt·rlln" ....

S. I'AHTS LIST

T h,' rollowlng parta art· r"'lul r ..d for a .Ing lp-link I4S Mll z fll lpr:

P art Fig . O...lgnatlon , ~Ii.t .. rlal , I' roc.... ln.ll. Not ...

2,,
1
8
8

10<
I1h
11.
11<
li d

"'11 ,
( Ilh)

2
1
2
1
1
2

Oull' r {'onductor. bra •• tub.. 22 x 3 mm.
nange. mad.' from 3 mm bralla pIal .. ha rd .oldt' rl'd
Inn .. r conducto r. , round bralll U mm In o.llll.m.. l e r
In n.. r conliucto r , r oun d b rll llll <I mm In d iam.'It'r
In sulating collars. t l:" n o n tu b., 1<I ,OO! 03 . !)0
In n" r {'onductor, rou nd bra III. 6 m m In dillml' t .. r
In n.. r conducto r , round b r•••• 6 m m In dlamt' l r r
Coaxial .oc kt·1I I 60 n )
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Fig, 11 . : 'nM< conductor , p.r12 F~ . 11 b : InfWfconductor , 1*1 3

fig. 11 c : In .... conduc tor , 1*1 4
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Fill . 11 d : h15ul. Ii"ll colla•• pert 5

I I
Q.o , • •"
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fit 11 . :lm ul. II"ll colla' , PMI 6
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I

Fig, 11 I: Inn.. conduc tor . pert 1 FI, . 11 , : In".,. cond ucto r, p«18
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FHJ . 11 h : Co m t ruc llCM detaIl.
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~J "'- Flg . 1 1 : I n d i v l d u . l P U ll 0 1 Ih l fi l u.
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~'or t hO' double -link filler, a somt>wha t lonl r pa rt I i. re qul n 'd. In .ddlUon
to lh l l , one part 4, ] a nd 6 will be r t'qulrt>d , Part ] ia madt, out of I~ m m
r oun d bra la, part 6 from te n on t ube,

6. RESULTS

Se veral rn tere hav e b... en test ed . The tdUc it> nc y of the rut e ee can be t>al ll y
te lt ed wllh the 4 3 ~ Mll z hannon lc of a twc m ..t r e tranlmlttt'r . For- In stance ,
If a 59 I Ijpla l wa ll pre st'nl on 70 em . th la . i jplal will no lcn ge r- be audible a rtt' r
plaeinl a double-BIlk two met r-e c oax ta ! fUler Int o lh .. 2 met r-e tran amltter
Ie e dl tne ,

7. NOTES

It ha l alrt'ady b en rnention ed tha t the two met re fllt t'r r ep r .....nt. a m Ia-matc h
a t troqvencte e lower than 1-14 Mll:r.. T hl. ( bandpa•• ) c ha racterlatlc of tb e rtIt .. r
('n l ure. th at the a pu rioul 48 MHz a nd 72 MII:r. alenall from the ts-equ..ncy m ul­
tlpli ll.'r I ta ell.'a a re .. rrpctively lu ppr".,,·d. ";xp.-rlmt·ntl m ade, pr-oved th ll a a ­
eum pncn.
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El.ECTHO~ICALLY STAHILlZlm I'OWtm SU P PL Y
WIT H ne- ue CONVE ltnm

by 1\.1'. Tlmmann, IJJ!I Z H

I. INTRODUCT ION

T ht' deee e- tb c d pow .. r lIu pply I. t'Hp.'clally d.·.ignl·(j for ope r et ton In conju uc uon
wit h t h.. 5 W two m .·t n · SSll · lranllmitt.. r [)J 9 Z it 001 (II. It cw e ver, it I. ailio
luUabh' for oth.. r application• .

An etec l ronically IItablllz..d po we·r lupply .uppli"l an ou lput volta&.' of 13 . 5 V.
The ou tput volta&.. of a OC-OC ccnv.. rte r- il add..d 10 th .. volta If' .0 Ihal • t ota l
oulput volt. II" of 28 V II avaUabll' in th .. Iranllmll mod.' .

T be po wer lIupply will not bt' oVt'rloadl'd ev..n whl'n tht' output po ..... er- of Ih t'
SS H· t ran.m itte r II In(.'rt'II ...d 10 10 W, Wit h mobilt, op.. ra t ion from a 12 V car
ba tte ry, thl . vena I I' can b.. dt rvctly fl'd to ccnnvcuon point 18 of th .. p r-Inted
ci rcuit board , or Into a .ockt·t connec t ..d to t hl l connecnon point .

2. C IltCUIT DlA GItAM I "'l gul'" I )

Tbe po we r .u pply conHllltI of a .tabllill'd powee .upply and. DC -nC conv vrter
th.t ar.. buUt up .11 Iwp.ratl' unitl on a common prlnt..d circuit boll rd . T hl.
mt'anl th at thl"f' un ih can be utiliz ed lndependvnt of another- by cuttlnli: the
pr-inte d circuit board.

2.1. T HE ST A BILIZl':U POW E R SU P PLY

T he pow.. r tra n d o r m e r which III not IIhown in "' lgu n ' I • IIhould prcvtde a n oUI­
put - AC volta It· of 2-1 V. If t h.. pcwvr' .upply •• only t o bt' u ...d for Ih .. OJ 9 Z H
t ranern ttte r- with an output powe r- of 5 W. thl' • •-conda r y windin g m Ullt b.. d t­
m en . lont'd fo r a n ou tput cu r-r-..nt or appr-ux , I A ,

If th .. t r .n.m ltt.'r i. 10 p rovidt· mor-e th un 5 W ou t pu l pow e r, o r tr other- con'
l umer. an' t o b.. conn,·c t..d . II will bO;' n..ce ••• ry fo r t he evconde ry wln dl n i to
be di m ..n l ion O;'d for . cu r-r-em or appr-ox , 2 to 3 A . Sp t'clal . U..ntl on I ho u ld b.'
paid that th ,' AC Input I ( conn..ction point I 3 .nd .. ) ar.. noallnli: In orde r t o b..
abl to dri ve th e r ..ct Ui .. r br-Idge D I ( <I x I N <100 <1 ) lymmt't rlcaUy. Th.. DC
voltagt' ,alnt'd in t hl l m e rme e II til t e red by • 2500 u F capac nor and fed to the
. t.blllzf'd po wer lupply comp rl.ln, t he pan tran.llior T I ( UD 106 I a nd th ...
t wo DC- vol t.llt' IImplUlt'r lranll.torl T 2 ( Be 184 I and T 3 ( lie 182 ) . The
r-e fe r e nc e volta,.. I. p ro...ld f'd by. aenc r diode ( Z .. 13 ) . t the ou tput. A IIIic:on
diode ( I N 9 14 I II connected In .t'rl... with th e avne t- diode fur tem pe-ra tu re
ccmpe nl aUon . Thf' 22 0 n relillor In t hO;' b••e connec tjcn o r t rall i l ito r T 3 m atrr ­
t ain a th e cu r r e nl v Ia Ih .. ze ne r diode a t appr-ox , 3 • 5 rnA. The par. n .. t - c on nec t ..d
2!l0 jJ" c a pac n or- II u ...d 10 rtltf'r a ny rt· . ldua } Ae ...oltage. or ...o ll.'t· p.. . k•.
If tht' out put volt. It' dt' v l. t .... from t h.. nom ln.1 valu t·. th O;' currt' nt vi. t h.. z t' n.. r
dlodf' ..... ilI al.o a Uf'r. Th i• • ft ec t . Ih .. voltag.. drop .ero•• t h... 220 n ba... r ...•
IIh:tor o r tra n. I.lo r T 3 wh ic h caUlt'1I . n a mplHI..d .... riatlon o r Itl coll..ctor •
..m ltl t'r ...ollallt'. Tht' tranilitor T 2, .....ho... b.lt' II dt rt'ctly conot'cted t o Ih('
collt'c to r of T 3. contrail th ... ball' volt'i" of th .. p.1I1 t r an . t lto r T I via U.
coU..c to r-..m itt .. r pat h . T hla caUlt'1 t h.. r t' l llt.nc t' or t r a n l il t o r T 1 to vary u ntil
th.. nom in a l .... Iu .. t. r .. -obtaint'd.
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The DC vol tago;> of 13.~ V pr-cvtded from th .. Ilabllb ..d po .... .. r lIupply o nly n uc­
lun t... by 0.2 V bl'l .... .-vn non·load and full-load. even .... hen curr..nt. of up t o
I, Sand 2 A ar.. ta k.m,

Th.. ou tpu t voltag.. I. r..d via !Ill" parallel-conn.'ch'd I N -100-1 dlod... t o connec­
t ion IKllnt 18 or t ht, pr-Int ed circuit boa rd . In addition , lhl ll connectton point I•
•-onm-cted t o t ho' In put o r till' IlC ~ DC c onv.. rter- . Wlw n oj",rating in conj c ncucn
wi th a 12 V ca r bat t e r-y, th t· diode galt' ('nllUrl'lI t ha t no r ea c t ion on l ht , atabl­
ltz od po wer- aupply ca n occu r .

Conn..etten point 7 I. connect ..d to the ballt' of tran.lator T 2, F or . .... itchlng on
and off, ...... it ch can bt< conn..ch·d b.. tw e en he r .. a nd erou nd. Wht' n t ht· ba l e of
th l . tranal.tor III ground .'d. no ccttecto r cur rent een no.... a nd t he pa •• t ran.­
lalor .... 111 not r-ec .. tve cu r-r en t , Th ia mean. tha t no vollagt· II avall.blt' . t th e
output. It I. poaetbt.. In this mann c r- to r a pe w.. r·I .... DC voltagt· ..... ItC'h!ng to
bl' mude wit h • IImaU on - off . wltch. U th e a .... t t ch connec t to n II ton g, luch
•• to a r e-mc w s witc h etc . • o r or HF Injec tion III to b., t'Kp..c tt'd , conm-cuon­
point 7 a hould b.. con nected t o ccnn ccttcn point I o r euot he r- g roun d po int via
a 2~ ~F capacitor .

-1 N ' ()(U,,
T1

eo 106 B

0....... . 1. V ::::::====;-----------------------l-~r- -",.
I
I
I
I
I ,~_----'

I ,
I r- O------~-:;:'__~

1*25,.,/351/
L ~ t-- le :==i.:..-r-----l--ri=;:r<~;::===~~~jL_' ~~--l

2

::=J
Out...' 1?o-----~-...;_,ov

Ftt . 1:
Ci,cu. t d,••m of tIM.ltelronte.lIv
Ilabth ,l'd~ supply OJalR 008

' 1Th" con.-. ,on ....... """1toe m.... on
,"" PC......1'd OJ. ZM 001 -
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2.2. -ru » IJC -DC CONVE IlTIm

Th L' Input of th e DC -[)C conve r t e r III connec ted t o thl' output of t he s tllbllbed
pow e r- su pply a nd Is aillo conll{'c tl'd 10 ecnnecuon point 18, A new type of DC ­
DC conve rte s- circuli III Ulled by wh ich th l' full voltage f rom wi nd in g w 2 Is not
(t'd 10 the ballel o f the tw o converte r- tra n lli lltoril T 4 and T 5 ( UD 107 A l, but
th l' dlfft'rl' ntla l vol tage f rom win din g w 2 , T h t, dlfft're ni lalllnke C0l1e11l1 of m e
two 0 , 1 "F capecttcr-s , th e d lode ll 1 N 4004 lind t he 12 n r l:lIl slorll connec ted In
sl' ril's with th e Int t' mal bait' rt' a i sta nc t' o f th e s witc hing I ranlli lltor ll. To cn au r r­
corn rm-ncernent of ollclllal1on , 11.4 . 7 k n r e s i llt o r I, p r ov ide d In Ih t' circuit. T h i ll
rt' II1st or c a n reme tn in th t' ba se ci rcu it , where !t vneu r-ee th at t r-anetator- T 4
III fu ll y d riven, Such a high cur-r-e m will t hL"n now viII th l ll t n n e l et o r t ha t th e
converter wil l aut-ely commence oscillation dUI' 10 t he m agnetlc now In win din g
w I.

Wi nding w 3 lIupplieli t he alternating vol tage wh ich illl r-cettrted In thl' b ridge
rec tt rter- D 2 ( 4 x I N 4 00<1 " The DC voltage galn l'd In th l ll manner- III Ilddt'rl
t o t he In put DC vnl t a ge . T hill mt'anll t hat a voltage of 28 V III ava tlable wh ich
III Ied t o c onnectton point 17 . At t he Inpu t of th e convt'rtl' r , a 250,,1" ca pac itor
18 conn..cted to g round In orde r to avoid t he Introduc tion o r s witch ing pea k,
from t hr- convert e r Into th e ope rat ing vol ta'l l' aou rce , In order to rUte r Ih t' out ­
put voltage, a 250 "F capacito r la connected parallt'l to t he output, The vol tage
d lff t'rt'n ct' b et we e-n n on- load and full-load ill le ll8 th an 1 V; t hl' al tl' r na Ung volt­
agt' com pon.' nt a t fu ll-load I, 1t'1I8 th an 0 ,1 V.

3, MECHANiCA L ASSEMB LY

The el ect rcn tcalty IIta bll b ed pow .. r su pp ly and t h e DC -DC conve r t ...r are a cc om ­
m odate d on a common prlnt..d circuit boa rd OJ 9 Z It 008 with t h.. dt m e netcne
l 67 mm by 84 mrn , T be pr-tnt ed ci rcu it boa r d III s hewn In F lgurt' 2; th .· cur-r-ea ­
pondtn g com po ne nt l oca ti on p lan In Ff g , 3 , All c onnections a re m a d.. In t he form
or a contact I I r ip on one e tde o f th e bo ard . Thi ll meana t ha t th e P C -board can
be plu gged Into a contac t at r-Ip provid e d for th l l purpose . The hea t 81n k for th e
pa llll t r-a nete to r T I II m oun ted In th e centre of t he pr-int ed d rcul l board . T he
conve r-te r- c or-e II al so scr-ewe d di rectly to th e p rinte d ci rcu it bo a rd. No epee ta l
m ount III nec esss ry . A ph ot og raph of t he com plete modu l.. III gtven In .' Ig . 4 .

a. r. T il E CON VE RTE H THANSFORMER

Due to th e hi gh emelt'n cy of 90," it wa ll poulble for a IImaH core 10 be ueed
tor the conve r-re r-. T he heatini of the tra n s former at tull-Ioad t 0 . 7 A ) r e m a in s
within n ormal lImit l . A t empe r-atur-e of a pp r ox. 70 0C II aehfeved a t full l oad ,

A fl'rrlt e po l core manufac tu red by St emene is u llI'd . The colI ho ld er ha l 3
c hamber-a :

Winding d eta11l : wi : 2 x 15 tu rn s of O. 3 10m dla . ( 29 AWG l en am eth-d copper
wu- e, doub le wound

w 2: 2 x 6 turn s of 0 . 2 m m dl a . ( 32 AWG 1 ena m e ll e d coppe r
wire, doubl e wound

w 3: 18 turns o f O. 3 m m dl a. (29 AWG) e na metlc d copper wi r e .

With th e pu lh .pull windi n gs, th e end o f winding haH "a" II connected t o t he be­
ginning 0' winding ha lf "a" t o rcrm th e cent 1''' tap . It la th en only neCf'1I 8ary
ro r th e outer end I 0' the winding t o be e xchan ged If th e conve rte r dc e e not
c om m e nce eeetneu c n due to Inc o r-r-ect pola r it y.
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J.2. COM PONENTS LIST

120
2.7 kU
4.7 k O

1 /4 W
1 /4 W
1/4 W;

220 0
3. 9 k O

1 /4 W;
1 /4 W;

ClIl)Ilclton: 2 c e r e rn tc disc ca pa ct t o r_ O. I IlF 30/60 V
2 r-lvc t rolytrc cepec u ore 2~0 ",F , I ~ V
I olect rolyttc ce rectt o r esc Ill-'. 6 V
I t'1t'etrolytic cepecuo r 2~00 IlF. 35 V

S..m tconductcr- e ; T I: BO 106 n (ITT- lnleMnt·tall ) or 2 N 30S4 ( RCA)
T 2: BC 184 ( T pu. ln et eum ..nt s ) o r

HC 109, BC 131. He 149 , HC 169 , BC 173 , BC 199,
HC 209 , BC 239. I'BC 109. SC 109. 2 N 2926

-r 3 : He 182 ( T .. xa . lnet rument a ] or
HC 107, BC 129, BC 147 , BC 167, BC 17 1, BC 197 ,
BC207, UC2:l7. I'BCI07, SCI07, 2N 3904

T 4 , T ~ : HI) 107 A ( IT T -lnt l' Mnt'ta ll ) o r 2 N 30~4 { IlCA 1

12 . lI lcoo dlodt"ll 400 V/I A : I N 4004 (ITT-lntl'Mnetall'
o r .lm Ua r
e ntcon \': " n p r dlod.' 7. l-" 13 (ITT-lnll'mle tlllll or 1 N 4107
or . im Ua r
.lIIcon dlcde 1 N 914 o r . Im ll a r

Conve rter- Iranafonnt'r :
I Sh'mt'n. te r-r-tte pot cer-e type 11 65 671 L OOOO -it 026

con.btln g o f tw o pl..ce e
I cot! term e r- with 3 c ham be r l , typo' 6S 672 - A 000 - M 003
approx. 3 met r e e o f 0 , 3 mm dla. (29 AWG) ..namt'll ..d coppe r
wlr..
Ipprox. I m .. t r e of 0 ,2 m m dla, ( 32 AWG) enam eHed coppe r
wl rt'
1 mounttng ec r ew M ... 2S m m long with nut

Methanlcal ptece a : Il t'a t .lnk ( . N " phot0llnph )
P rint ed c i r c u it board OJ 9 Z R 008 ( avaUable from t he
publl.h.. n 1

6 .crt'w. 8 mm lonll with nut.

_ ,e4 -



3.3 . POSSIBILITY or US ING OTIl ER SE M IC O ND UCT O B TYPES

T h e t r n na t e to r UU 106 B and li lt' two tra nll18 torll IlU 107 A ca n be r ...plan'd by
Ih.' 2 N J OH. How ...ve r- , th .' mounting hoi ... IIpadng of t hv 2 N 305 <1 III ecmcwna t
g reut er- tha n Ih c orig inally planned tra n81al 0 1'II, T hl8 m eana thaI t h .. moun tlne
ho](' In th.' p rlnk d ci rculi board which III edjac ...nt to a con ducto r Ia n .. m u et b.'
eom .. w ha t IIhl ft .'d, It IIhuul d bl' no t ed, howe ve r- , tha I the IIpaclng t o th e n e i gh ­
bou rlng e-cnuucto r lane wlll bl' reduced. In ord.' r t o evotd a n unwant .. d con tac t .
a h.' at -r·" lIllit anl in su la ting wa llh.. r ( m tc a o r I.. non ) s hou ld b.' pla c ..d betw ......n
t il.. prlnl " d ct rcun board lind th", m ou nting nUl ,

4 . MEASUHEU VAL UES

<I,!. Stabllh.'d po wr-r lIupply:
Output voltag.. : 13,5 V
Ma lll im um load: 2 A
Volta ll.' Fluctuut lon b.. t we ..n non - loa d and I'oll- Ioad : 0 . 2 V

4.2, Pew ... r supply with DC - DC conve rt e r- :
Ou tput vu ltagl': 28 V
Mn Kim um load: 0.7 A
v ot tnge nuc lualion bl'twl' .' n non-load a nd full-load: 1 V
AC component o f th. ' output voltngr : O. I V
Efflc!l'ncy: 90%
1I"a tlng of t h e convernr t ran s fo r-m .. r at full- loa d : m a x , 70 °c

5, NOT ES

Wh.'n using powvr lIuppll "1I In t renecetvcr-s , It Is om-n Iavou r abl... fo r t he pow e r
supply of tilt' tranllmltt .'r to bo SWItChl'd o ff. wh ... r eaa th., r-ec r-ive r ope rettng
voltaj:W III lltlll ova llablt·, The d e sc r fbe d m od ule 01110 encwe th la type o f ope ra­
tion: St nco th.. convl'rh'r Input is connec ted t o th .' output of the atabll ill'd pow t.'r
supply , it III. howr- ...-r' , nec e aae r-y for Uw conductor Ia ne 10 b.' br-oken at 1'0 ­
altloll "III" ( Fig . s j , Till,' input o f th l' UC -DC conv e r tvr ill then connec t ed 10
a fr l·l ' - co nn" d lon po int ualng a wi n ' b r-Idge. A tr-anem tr -r- ec e rc e r ela y c a n then
conn..c t t h. ' DC-DC conv .. rt e r- In put 10 t nv powvt- lIupply In t he I r an llmil m ode,

Alt walt alr..ady m cntroned tn t h.. Int roduc tion . th e IItablllzt'd po wer- supply a nd
t hc f)C · J)C c onv cr-ter- can b., e epe r e t .. d wh en t hey art' not 10 be ope-r-at e d to­
gl'lh .'r. If t he tw o modult'lt are to b... m ...c nanlcally eepe r atcd , Ih e pr-int ed ci r­
cuit board can h I' cut; th, ' cutting t'dgt' III Icc a t ed be tween t he d iode gal e a nd
Ih .. nc- uc converte r- t t-anels to r-a,

6. AVA ILAB L E PA in S

T h.. pr-Intvd ci rcuit board DJ 9 Z H 008 all we ll all th e e emtccnductor-e and ot he r
com ponl'ntll art' ava llablt' f r om the pu bl18h e r ll o r the t r- nalional repre a enrauve e
( Ill'(' advt' rtllling pIIg.') .

7 . H..:nmENCES

(I ) K.P . T lm m ann: A 5 Watt Tran lli lltor!ze d sse Tra na mltte r- fo r 1<15 Mll z
VIII" CO MMUNICATIONS 1 (1 969) , Edition 2. l'agl'lI 73 -82
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A St M I' l.lo: ItOTAItY COAX IA I.-COU P L I NG

by J'. Sa rt r a n, OC 8 0 11

I. INTROD UCTION

G,-nl"rall y .~akin" the rota tor. uI..d by radio a matt'u r. for dlrt'cllonal anh'nna.
polu'aa tw o end contacta wh ic h p revent the a nlt'nna from m akin , me re t han one
r t'vo l ut!on. T hia m ea s ure t'n.ur t'a that a dl rl'c tly connected co.nl.1 cabl .. looped
pa.t th.· rotato r will not be wo un d on lo th e m a ..t a ftl.' r a numbe r of r-evol ut to ne
a nd fi na ll y b r o kto n . Althou ih thl . p r-I nc Ipte I. moat ly lUll'd, it I. e tt en a d l.­
a dv a ntail' not betn g a blt· t o rolah' to th,' new dtr- ect ton In the . hol1 .·.t ma nn .. r ,

One mt·an . o f a voldini th l ' dh la d va nta il' la (or a rotary coaxte t-ccu plt ng to bl'
u eed In the coaxial cabl .. 110 th lll t he cabl .. can b.. r-ot a ted contlnuou. ly.

2. I>ESCRIPT ION

Th e .Impl.. rotary coaxial -coupUni d.'acrlb.·d hl'r.. li'dat .....l·nt la ll y of a .oc k,·1
50 239 and th.. m a tchin g plu, 1'1. 2S9, Th...e two ccnnecto re art', with t h.· aid
o f " .. ra t .Impl .. modlftcatlon. a nd addit ion • • Joln..d to Corm a rotary COU l'lInl .
Th m bly I••hown in th.....ctlonal drawi ng glv..n In t 'l gu r.· I.

The prlnd rl t' I. baaed on the fa ct that tne Inne r- po r-tio n o( the plui can b", mad..
to rota l., wit h r-...p..C'I to th". blo<:k..d collar (8 ) by addlnll: ball b.·a r ln g. (2 ) and
(91. Til.. cou pling hi m anufectu t-ed In the follow ln l m ann e r :

The tveth on the .oc k..t (4) a nd till' mntchlll ' p ln 8 Of! th.· plu g (5) aro' r."mo v.·d .
Th l . I. ae hkeved c a rt' Cully wllh thl' a id of a ru... Aft .. r t h.. jnnvr conducto r ( ~)

o f thl' coa xial ca bl .. (1 5) a nd t he In ne r ccndue tc r pi n (I) o f th .. plulI: ha ve Ill·.. n
1I0Id.'r,'d, th e pin o f the plui I. IIhol1"ncd to a pprox imately 6 mm l ength a nd
rcended with a rue. The collar (8) II now dr-H l ed with a hoi .. (1 0) of :l m m d la­
merer oppo. lIe the Inh ' rna l thread. A bralll nut ( II) II eolde r ..d above- t h l.
hol e, T h e collar I. then r ..m c v..d a nd pullhli'd o nto t he cabll' ( U) .

App ro:dmat l' ly 30 I tt'rl ball bt-arlnll:l (9) o f I m m dlam .. t .. r a r now plllc..d wit h
a Hu tI' i rea ... on to th e Inner- .ide of t he plulI: be htnd th...ho rt thr" a d..d dllc
(7). Arte r a e m a ll p ee••us-e ,p rlni (6) o f a pp roximately 4 mm In I.. n ilh a nd a
ball bea rlnll: (2) oC 3 .5 mm dtam etc e ha v.. be.. n In.ertt"d Into t he eockot, the
colla r I , carl' fully pu shed o ve r th.. bll ll b.. a rln, ( 9), th e ecc ket and plul plu i i " d
l 0ll:t·th.. r- a nd the colla r tightenl'd ullt ll Ih e plui JUlt mov.. . Crt' t' ly w ithin th..
collar.

Arter )ockinl the colla r In thl . po ,ltlon u. lng a g Mlb ec t- ..w ·(I 2), th., r ota r y
ccupttng wilt be r .. a dy (o r u ... .

3. t :XPERIENCE

A rot.ry coaxil l -coupH ng m anu Ca cturf'd In th e d ..acrlb..d mannt' r h., been ult'd
(o r m obil e appllc ationa for a Ce w yea r. wUh out ncuceebre wea r, T h...tandln,
wave r at io a t 144 MH z cor r .. apondl t o Ih.t o( the ph1ii..d connll!'c tlon. T h con ­
tac l r e . l . t a nc .. ia hardly m t'a au r a b l,. wllh . mat.. u r m ..an•. T hl" maximum po...... r
c a pacity wa a not d..t l'rTTlln f'd h ow lI!' vf'r, U la mo.t c .. rtll in ly lowl'r Ih a n Ihat o f
th ll!' p lUi , ..d conn..ctlon.
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1. Innet condu ctor pin allhe PL 259 plug
2. Steel boll! bNring. 3 .5 mm diem.IM

3, Innet conductor ot t .... co.... ;.1 CIIble
4 , Teeth 01 the KlCkel
5. Pini on I.... plug 121
6. P'lnsure IPrinv, 4 mm lo ng. 3 . 3 .4 mm di,metBt
7. Shan IhrHded diM: on the lnne. pert of t .... plug
8. Plug coli • •

9 . 30 steoel bell be.uings. 1 mm diamel ltf
10. Hoi, drilled in the calt" , 3 mm diemer.,
11. NUl, IOId. red above the hole ( 101
12. Grub .cr_
13. Fl.,. 01 the SO 239 socket
14. Inner condUC1or ollhe IOCk.-c
15. Coui.1 CIIble
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MOlliFI CAT IONS FOR nu; S-M ~;TER

AND CONT HOL VOLTAGE CIRCUITS
IN ru e 9 MHz I'OHT ION O ~· Til E DL 6 Il A T ltA NSC EIVE H

by H. Sro rmer-, Il J 3 r-r a nd G. L8Ur8, DL 6 IIA

A fl·w lmprovt'ml'nta t h aI can be made by modifications on th e 9 MH z I ranllc"ivl'r
mmJull' Il l. 6 II A 00 2 w ur-c brought to th l' nouco of th l.' " d itorla l ataU by th e tw o
author-a. Thl' lIt' modlflcallonll a rt' now to be t'xplaim·d.

I. T HE S-METE H CIltCUIT

In t h t, original ctrccn (1) It wa l allsumed t hat II m et er ha vin g I mA FSU and
an lmpvdanc e o f I k l1 wall available, St nce thl. II no t al way. the case, t hl'
vol tmr-te r- circuit anown In F (g . I I. r-ec ommend ed . T'h .. trtmmer- pot e nt iom ete r
or ~o to 100 kO allow. Ih .. FS D of Ih.. . .. nHltlv(· m ote r- to b(' a dju8h'd, T he c on­
t rol r-har-ac rer-Iat lc 1. d..t" rmin l·d Indel' •endently by 1h t' ad juetm en t o f th e t'mlttl."r
r"lillto r Ii 33.



Fit . 1: Imp,owd S-m.'",
circuit and ldj.ultM:tle con tr ol
volgge lor Ihill MHI poI1ion
011'" DL 6 HA ,._._""

"•

­IAGCf

'"6.8 1<

• I;l V

DL 6 HA 002
' "'2'

2. r ns A UTOMATIC GAIN CONT ROL

The nu mt' roul dUflcul liel wi th the automatic &8in control a rt' c.l,uwd by th ..
nuC'lualionl In th t.' cur- r-ent amplUlcation fac ton of the u ••-d translalo rl . II I,
t here fo r e r e c omm ended t hai t r a n a i stora poIIl,•• lng t h.. aamt' cu r-rvn t ampllfl­
cation he 11'!..ct..d fo r t he I r an a la l o r a T Sa , T 61 , T 202 , T 205. In o r-dr-r- to
b.' able to ndjullt t he e xa ct c om menc em ..nl of th . , cont rol proc vee , rl' lIh. t o r It 35
( 51 kO ) ebou ld br- r t' l' la ct'd by • t r -imm e r- r".I,to r or 50 k Q . T h," conduc tor
I.nt' for the cent rot voltait' I, broke n at tne t'mltlt'r of tramlialo r T 10 and
connected 10 t he w tpe r- of rne Irlm m .. r poh·ntlome!.. r with. wl rt" brldgt" . Tht"
new ci rcuit II .110 ahown In "' I ll . I.

"' o r ad ju etm ent , t he potenucmvt e r w tp e r II Urltly b r ou aht to ti lt' " mlttt'r etdc,
A ftt'r thl l, t he r ec et ve r- II tuned to a Ilgnal and t hl ' wipvr- s lowly adJuah'd t o ·
wlrd l t he iround Iide. T he cor-r-ec t adjul tm t' nt II Jual b., to r t' a redu cttun ot
th.. gain II oba.. r ve d .

3. FU RTIIE R t ;XP E1U F.NC t;

In one c a ... . the t r-anstetc r- T 202 ( il L 6 IIA 0 001 ) caused a nottcoa bte d,· (t'rlorll­
tlon o f the nol lt' fac to r . If th l l dfl'c t I. oblt·rv,·d . Ih t' t r a n. l a l o r ahould bt· rt·­

placed by a notht>r o f the .am.. t yp e . It owe ve r-, In orde r to be ablt· to recc net rcct
Ih....qulpm .. n t with out p roblem e, an electrolytic capacitor of 10/11"/12 V I hould
b.. conn..ct d from th .. co nnecnon point Ch 201/270 n to i round. Thll capacitor
wUl the n I hoM a ny poilibl.. nctee vo ltege clulI.. d by Iht" control tranlilitor.

In o r de r t o Im p r-ove th e I tabi li ty . It II a dv l.abl.. 10 m ake H brldgl' betwe e-n Ih..
g round conductor-a o f Ih e I F amRllfle r . app rox. In th e vic inity o f componcnt e
R 26 . R 201. C 27.

4 . R E F ER fo:NC fo;S

(I) G . La u rl: A sse Tran l c e l ver wit h Sl1ieon T r a na l at o r Com plement
!'a M 2 : T he 9 Mll z 'r ranecetve r

VHF COM MUNiCATIONS 2 (1970) . Edition 2. P a g... 6!!l-7!l
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PRtCE LiST of N E W EQUIPMENT described In VHF COMMUNICATIONS 3 / 1970
ANO MISC ELL AN E OUS I TEMS

For .. lIrl l.... equlpm...,t, . .... prle e lI .t In .. d it lon 1 lind 2 / 1970
O M 3. 60 • U S$ 1. 00 OM 8.60 • £ I, O. 0

O s cil lator boll rd for th e MOSF E T · Conve rt e r O L 6 H A 00 1/ 14

P C - boa r d O L 3 Y K 00 1 fllvllll llbt e t rom Novemb e .. 19 70} . , .

OM 16 , .-
OM 1, 70
OM 54, 30

OM 78 , --

OM 8. --
OM 4 , 30
OM 2 0 , 50
OM 32 ,20

OM 8, - -
OM 6 ,20
OM 14 ,20

OM 3. - -
OM 7 .30

OM 4 . - -

14 MH z - 14 4 ~z Trlln amll Conver ter

fo .. me ... , t .. lmme .. s . I .. a ns la to rs

c o i l fo r me r s, transi s tor

O L 6 HA 005

PC-bollrd on l y
Set o f col I form.. r .
s ..t o f Iransl .tor .
K II: PC-bollrd, c o i l

O L 6 HA 007

PC-bml rd onl y
K i t: PC-board,

OL 6 H A 004

DL 6 H A 006 VFO-Module

PC-bollrd only
Set of Irlln al stors
K I t: PC-board. t r a n s i.to r s

PC·bollrd on ly , , , , , , , . ,
Sel 0 1 coil fo r m e r . and , .. immer.
Set of . e m lc on du c t o , • , •
K II: P C - bo a r d , coi l fo ..me ' .. Imme....

lind s pe c lll i d .. 11I , • , , • , •

OK 1 P N

Set o f 5 trimmers

T r ip ier 432/1296 MH z

OM 12 , 50

OJ 9 ZR 008 S 'abi llzed pow", r . up p ly w i th DC-DC converler

PC-board only • , , , • , . . .• , • • OM 14 , - -
K it wi th s £'micon duc to rs lind t..a n. t o r mer- core on reque s ,

MI S CELLAN E O U S

~

In te r d lg i ta l ~ndpa . s f i lt er for the 23 em blind , s im i la r to the
desc rip t ion In Q ST. Mll r ch 1968 ; relldy to operate, with 8NC
conn ector s

wlthout connector .

O M 82 ,30

O M 1 6, 10

P IlI.t lc t il e s (binde r s' t o r your VHF C OMMUN IC ATIO NS
ma9az ln e s In "VHF b lue" ,
A ll o w UP to 12 copies 10 be t ile d n e llt ly , , , , , ••. , , , O M 5 , - -



OJ 1 N B 004 2 - mel r e Ir a ns m il le r

S landa rd· ' requency crystalS , 00 0. 000 MH z

Crysta l d l scr lm lna lorXO-09-03 (match ing XF-9E)

Crys lat 45.47 80 MH z (H C - 18 / U ) fo r VXO OJ 9 ZR 002

OM 10, --
OM 12 , 60
OM 60,2 0

OM 82,80

OM l Oll, --

OM 137 , --

OM 1 37 , - -

OM l Oll, --

OM 78 , --

OM 13 , 70

OM 15.60

OM 24.50

OM 49, --

OM 33, --

OM 2 I , SO

OM 21 , SO

OM 2 1, SO

OM 25. --

OM 20.50

OM 28, --

chokes, s e miconduc tor:s

XF-9A with both si de ba nd c rys la ls

XF-9B wllh bot" si de band crystal s

XF~9C , XF-90, XF -9E

46. 3 33 MH z (HC -1 8 / U ) ' or pha se-I ock",d
O J 7 ZV / O J 9 ZR , P O!' '' s e t .• .•.•.

PC-board, Ir lmme r s ,
and s pecia l d .. ll l

K II:

C r-y s lal f ilt e r

Cry sta l f il l e ..

Crystal f llte.. s

Crysta l t ll te r:

Crys tal s 46. 000 0 •
e eeurete..

Trimmer s e l now comple le w l lh a ir- spaced lrlmmers
PC-board on ly ••• •• •
Set o f t r imme r s and chokes
Se t of s e m ic onduc to rs

C rys ta l 38 . 6667 MH z fo r 2 me l..e con v e r- ter s

CrYS Ilil 42 . 0000 MH z fo r 4 melre conve .. t e r-s

C .. ys te ls 65. 0000 • 65,500 MH z ' or 14 4 /14 M-l z eeever-ter-e

10L 6 HA 00 1 MOSFET conve" lerl , per s e l

Crys la ls 72. , • • MH z fo r 2 melre Iransm illers (pl e a s e s te t",
your requlr"<t ' r equ",n c y. O"'l lv.....y tim... 4-6 we""'sl

Crys ilit 84.5333 MH z for 23 c m c onve r tO!' rs (OL 3 WR 00 l)

Cry s tal 96. 0 000 MH z for 70 cm c on ve r te rs (DL 9 GU 00 l)

S landard- frequency cry s lal I. 000. 000 MH z

S tllnda ..d- 'requency c r ys tel 100. 0000 kHz

24 MHz VFO for T..ansm iller OL 3 WR 003

S",t 0 ' 4 POII",d c o .. e s .
SO!'t o f 4 Ir lmmf!r s
Se l o f Ile m ic onduc torll
PC-boerd (OL 3 WR 007) lIve llebleo from NO\l'f!mbe.. 1970
K lI : POlled c ores, 1.. lmme rs , s e miconduc tors • .•• .• .

AF Preampli fle" fo r Transmiller OL 3 WR 003

PC-boerd OJ 4 BG 00 1
Se l o f l ..ll n ,ISlors

K"

OM 16 , 40
OM 10 , 30
OM 35,95

OM 58, - -

OM 3. _.

OM 7, 8 0
OM 10 , 80



High performance equipment
from~ Oj1£1i/'"

wc..J

o
CJ... ..,CJ

o

Two Melr. TrenIC.lve, BE eoo
A IIllel'''1 two ....,.. t'llIIell".. 10' ,II Ope.I""ll mod..
1I", 'ng ....try low no'll Iogur, end " "Imlly IIlgh crOll'
modI/I llig" "llct'On.
Trvl 1""lcl'''•• ope,.'lon O' llpe..,. ope'It,on of t"","
mltl lt end '.ell"" I" po..'bl • . T' I "l m'IlI ' 'lid rIU'",>
un ~ Ind'Y'd... lly ,wJlchtd to Ih, !ollo.. ,"O mod••: CW,
LSB , USB, AM .nd FM T'" IIperttl ope•• " ..... Ind Ih'
po..'bility of ••I'et"'9 .,11••• LSB 0' USB mlk, th, 1""1"
CII"I' IU"lbl, 10' ope'trion 00'111 bf,lIoon u ....d ,.,n,I"o'l
O' .., . Iht..

S.1Nl"" c ry",1 " nl' 'D. trlntmllte. and flctIVI' . Tr..e AM ....ng o ll ' I /l e...n Dro ll modl/l,t'on 01 tilt Oil.
lube . Bull' . '" c lipper , Cry,tt, d l, crlmlnator to. FM of,modul'"On, with Ie IImll'''O Prod<Kt 6" . clO' 10' SSB
vox '1>Cl IntH" p RF OvtPUI end 5 me 'lt . Bullt · ln Intlnn, ,.IIY Pow•• I"Pllly 10' Il~ Ind 2:10 yolt " .... 11
" , DC· OC eonY,rt•• 10. 11 YOlt It. built '" PtIC" OM 2CI1$.-

Two M.tre Con....rt.r DOTe 22
Hlllh P1rfotm."". du" -<I .t. MO SF[T CO"y.rt.t v.,..,
h lllh 1I".IIly lty .rId Cto..·ll>(>dul.tIO" "I.ct.o" . H'lIhllt
~'Ibl• • pu.IOU. 1111".1 "I.CI'O" by UII"ll • 1111 MH.
c,..,.t...

Ptl" . , OM l Zl ._

7O-Cm-Conv.rter DaTC 1702
H'lIh P1tfo tm' '' ''1 "".I'V.,. MO SH T
co ...... tI" A" ••",II."t 7O-cm..,0" .
Y.rt" Vltl.bll ""...n II""
....thoul IfI.ClI"lI th, oth.. 'PIC""
Cl tIO'" - UII"ll , bullH" flO ohm
T.co"tro l 10 Ih. 1 th, moll O~'m,l

,mpl" 'e,t lo" mllch'''lI "''' b. m.d.
to thl 10 110"" "lI ..CIIY.., Compl, .
tl ly Ic,,,",d .lIy...pl."d b....
c'bl"l! . All 43:l MH. C"Cu' t•••• ,
t..... t"pll" . C"C"ltt ....th to" .,Iy..
pl.tl"tl , I"out ."d ou tpu t· flO ohm
SNC CO""ldotl P.lcl ' OM Zlt,-

144 MHz/432 MHz TripIer
LVV 270
A y"'ctor m p l.. 10 ' ' ''out ee......
01 UP to :liO W i tt . Fo, AM, FM ,rid
CW OPl"t'o" H'lIh ...."lI.m.""1 ."d
h.rmo"'c ..).C tIO" du. to Ih, bull t·'fl. IIhtc t'y. b'rldPl" lilt t th.
outPUt. Compl",ly .c d , "Iy...
pl.t.d b.... ",b,,,.t Ait 43:l MH'
clrcu'" It' t.... IItlpll'" CircUit.
", "h to II ,ItY" pl" I"II
I"out ' ''lI oul lllUl flO ohm SNC co'"
",,,tOtl P.let ' OM 231._

144 MHz/432 MHz Tr.n..... rt.r
TTY 1270
Th'l .." It "p"'I"t. _ '" CO"lu" '"
Ill' " "'lth • !'Wo m".. " .uo" - th•
qu'ckllt '''d IImplll' mll"l 01 bt ·
COml"ll .d,y, 0" 70 ~m . It h.. bt."
IIPlClllly d.....'optd for oott.bl,
Opt.II,O"
No .",,,,,,. , .. ItCh l"ll II "\111"1\1'
Th. t..".Y."" It limply cOM.c"d
b, t"'I'" th, !'Wo ....t...t.t,o" ,rid
th. 70 cm ,,,,,,,,,, Compl",ly
."...."'d . " Iy".pl,t,d b.... ClllnQ
I..pu, , ..d ou tPUt eo ohm S NC "0"·
..,,,tOtl P,ICI: OM '11,_

KARL BRAUN 8500 Numborg Bo.vorol••lrone 40 Wo.ler. Germo.y

192 -

F" ..t"
5...il..,I....I<
U,," , d Ki"gdom:
USA .,,01 C.... d"

Fl. O. EI' Cl.0..1""., I . Fl u. AI. u ..d•• .Foutl... I.,. To.. lo....
E""iPl I S . A, 1211 C.nly.24
M . E. L. 3tll 8.1IItd. L.n•• FI"chl' " Lo..do .. , N . 12
Spnlru m Int.. , .. , tion, l. P . O . 8 0' J. 'opoll,ld, MA Otlll3



SSB on 2 Meters

• H$ '000 U
• H$ 1000 I(

• H$ 1000 Z
• H$ l000NF

hella. • H$ 1000 0 VFQ
VOl< Unl ' _ H$ 1000 S M,• ., and PA

AF '~1I0n • H$ 1000 , IF. , ct,on
rvFO • H$ 1000UJ Aud io IICUOn

Mod.., US8 . L$B, AM, CW oI nd. w,ll'I I U. modul,. , FM and RTTY

Thl modul.. I" lruly mlnllturiled and f.fllK;1 th, rl t.. t In . o lld III" Il1(:l'InolO\lV
S ilicon 1'1,..,110...., ",\II lled thrOughout. , ..cepl in Ih, lud,O oulput I l. gl Mochll..'f' con'tructed on Iligh q....IIIY . Il ly,r.pl'tad, g l... ..po.y o"nted-ClrCu,1 ~rd.

A ml.l,. P'KI 01 _..bert:! Clml'" c.aftman,hlpl

WALTER SCHILLING 0 ·7401 NEHREN (WI" c.,m,",)
PMI Bo . T,l. (07473) 70 13

In Canld' and Ille US A VHF CO MMUNICATIONS, Top, l,eld , M... 01983. USA



CRYSTAL FILTERS • FILTER CRYSTALS • OSCIWTOR CRYSTALS

SYNONYMOUS for QUALITY and ADVANCED TECHNOLOGY
PRECISION QUARTZ CRYSTALS. ULTRASONIC CRYSTAlS.

PIElo·mCTRIC PRESSURE TRANSDUCERS

Lilted ,. our well -known l.rl.1 of

9 MH z crystal filters
for SSB, AM, FM
and CW applications.

In orde r to limpllfy metdling, the
Input lind output of the filler t com­
prise tuned dlffe,entie! Iran, for.
mer. With galvaniC connection to
the cllllng ,

FIIt.r Type XF·9A XF.!lO XF·9E XF·9M

A p pllc BlIOl'l SSB· SSB AM AM FM CW
Tr80Srrll!

NlUflbllf of FUler Cryl tlli. 5 • • • • •
Bendwldlh (6dB down) 2 5 kHz "4 kHz 3.75kHz 50 kHz 120 kHz 05 kHz

P,ub,lnd Ripple < 1 dB < " dB < 2 ae < 2 ee < 2 dB < 1 dB

tnnrtion Lo.. < 3 dB < 35 dB < 3S dB < 3S dB < 3 dB < 5 ee
Input-Output Z, """ """ """ """ 1200 " """
Term inat ion C, JO pF JO pF JO pF JO pF JO pF JO pF

(65Od8)1.7 (660d6)1 .8 (6 60d6) 18 (660d6)1 (6:60 dB) 1 (840d8)2.5
Shllpe helor

(6 BO d8)2 2 {8SOde)22 (6 80d8)2 (880 dBl 2 (660d8) .4 4

Ult imate Attenuation > 45 dB > 100 dB > 100 dB > 100 dB > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
o 692<1 Nllckarbllchoflh.,m POltlach 1
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