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LATEST AMSAT NEWS

OUt' 10 dt' lays wuh the various systems or OSCAR B (A-O-D) which were not
ex pected to be completed In time for the scheduled laun ch In July, it has been
decided to prepar-e a seco nd, etmptuted spacecr-au {rom the avat tabte module s
to meet the launch date .

A-O-C wUl carry the tw o-to -ten metre linear tr ans lator and 24 channels rnor se
te temetr y enccders . It Is also planned to Include the WlA-Australls as-runcuon
command dec oder .

If comp le ted In time , the following modules may also be launc hed: CODESTORE
a ahlft-regl ster mem ory tor sto rage or up to 15 words or morse and r etrans 
mteeton on the 29 .450 MHz beacon frequency. A 435 . 10 MHz benccn with an
output of 350-450 mu uwans .
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l'OltTABU: SSU THANSCEIVE Il FU ll 144 _ HI; Milt
WIT H F M -AT T ACII ME NT

P AU l' II : (.'ONST IHiCTION ANlJ ALIGNMENT

Loy n. ouo. 1)(' 6111.

Th., cha r llc h' r l llllcli and cl r cu ltll of t hill por-rab!v or fiJii'd Iran llc.'lv,' r W"n'
d. 'lIc rILo.'d in I' a rl I of lhl . IOrtlcl ." Thill I. now 10 Lot: fo11 o..."d Loy .h 'l a il. of
th" com po nente , c on lll ru(' tion a nd a l ignm .' nl, Th., F M· . n a c hm,' nl ,",III lot' d.· 
. c rILo .,d in l'a rl III.

3. CUNST HUCT IO N

Sino'.' Iht' layoul of th., tn.nllct'iv.. r I, dependent on many prd" rt'nct'B and rv
qui rt 'lnt·IlI, . Ihi , d.-.crlpll<>1l I, 10 Lo., HmU.'d to th.' eone t rectron o f Ih.· Indi vi dua l
lnodoh' I , Howe ....-r- , Ih. · I'hvlo/ilraph In P a rt I c ou ld Lot· of I vn,,- ..1I. h ,la n['l.' for
thv 101111 layout. Th .. ,' o ll ili ruc ti o n ..ml C0ll1pol1.'111 dt'!aU . u n' 1I1 ....·n motlul .. for
moduh-,

3 ,1, TIl E MAIN UOAI Ul DC 6 III. 001

~'liUr.. 9 which iB .Iv.. n on th. ' c ent r-c pall'" of Ih l ll mllllll;t!n" • • hcwe uw I' rlnh 'd
ctrcun boa rd DC 6 Il l. 00 1 , Th.· dlm ,'n.lon, o f Ih l . board ar" 2~5 mm x 65 rum ,
II accommodate. tht· main I'lirl o f Ih.· r-ec .. tver ami tran.mltt.'r circuit ahown
In fo'lliUM" 3 o f P a r i I. A photo/ilrlolph of th.. complo·lt·d modul .. la .Iven In H 
IlUM' 10. A number- of thin , c rN'nl ng plat.. a .r.. p rovld..d 10 ec r -ee n Ihe va rlou.
I tai". from a nother-. Th .. dlm.·nllona a nd ~1I1t1on. of th .· ec re..nlni ploI 'lI..'l . ar..
/ill .....n on Ih.. component location plan In fo'I gu M" 9. Th.· h"lihl emcunt e 10 18 mm.
They ar.. iroundt'd and mounted with Iht· .Id of aho rt p!t'CCI of win' Ihal art'
p1.ce d th rough t h,' board Ilt un- polltiona shown In Fl iIlrt· 9 whe r-e t ht·y ar..
lold"rt'd 10 thr- g r-ound lIurflOc"" T hl .. a rrllng..nn-n t n ·pr'·• •·nt. R .lillht dl ••dvlln ·
t i e" for th e r ec et vt"·; T h.· .' '' {'I· ll ent ulUnll.tl" . t·h·ctlvity o f tne crYllta l fil t e r
Xfo'·g II cannot Lo.. utU iu·d 10 Ih.· full wit h a PC - board con.tructlon without UII.·
of conalde rab! e IIcrl" "nlni m ..aau rt' •• Of ccur-e... t hl. dl a. d va nla i l' II p re eent
wlt h . 1I equtpment with an o,,..n P C · bo a r d cona tnll;t!on , A ce rt .. in Impruv..menl
c.n b.. obtatrwd ,",'Ith th ...... r-cr-n.. d II MHz coupUni cl r culta In Ih l" lfo'·.mpllfle r-.
1I0w .. v.. r-, thl. dlaadvanta/il" c an o nly bt.. ayold..d by c ompl.. tl" ac rt· .. nln g. II ahould
be mpnlloned . Ih ll Ih" • •·I ..cllvlty of Ih l. I ranac .. lv e r I. by no meana In fe rio r to
.ny pr.. vlou .ly pubU.h,·d ,·qulpm t·nt and II I, con.ld.. r ed th.t th.. Improv..ment
that c.r. b.. ob l.lne d I. nOI worth th..... " Ie n.lv,' .crN'nlnK meeau r-.. a r e qulred.

Thl!' po ..."r oulpul t ranal.tor T 118 and It. col1e cto r cirCUli .re m ount e d on a
I m m Ihlc k copp.. r cooling pial .. I ht' at .Ink ) th at I. n.tly mount..d onto Ih l"
l'C ~board . The lonl..,t . Id.'a art' be nt up t o a hc l llht o f 18 m m. T h.. ahapt' o f
the h..at a ln k III Ilv" n in Ih .. component location pla n and room la provld..d on
th e P C · bo a rd for Ihl . , T rlmm"r c s pec u o r C I IIJ I. mount ed In a c ut-out In Ih ,·
h...t .Ink alllc e bo t h conn ..cllon. ar...t IU' voltae.·, Th., th"rmlato r H. 1112 II
mour ued 011 t he h eat alnk In t ne vicinity o f thp ou tpu t tr.nalato r, Stnce Ih l l
th . r m Ja t o r I. Irouml("d . t 011" ,·nd. It I. nut 1l.·c .. . . loIry for It 10 bl!' Inaulal"d .
It I. importanl th. t th.. conn..c lion I"ada of Ih" driv"r t r a nl l ,tor l' 11 7 .rl!' k...pl
aa . hon a. po.,lbll!' . T hl • • a. w. lI •• a .ufflcl nUy hleh 101.'.1 o.ctU.tor volt.i"
at th " rln l mix r I and .n optimum .II,nm" nt I. ar d.·et.iv.. for th ... ou t put
powl!'r v.lu....
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3.1.1. S I'ECIA I, COM PONENTS Hilt IIC 6 Ill . ClUI

T 101. .. T 103:
T 104 T 106:
T 107 T 108:

T 109
T 112

T 114
T 116
T 117
T 118

Till:
T 113:

T 115:

40673 ,40820 , 3NI87 (prot<'c'h'd lIah·. dual-gatt' MOSt'f:T (HCAI
40602, 40604 (HCA) or i1alt'-pruh'clt'd type a
11 10' 245 A rrl'lIaa [n"trumc'nt .. Ger-many , SUlconlll).
W 245 A ( Slikonill )
HC 167 - Be 169 , lie 107 - Be ina. 2 N 2926
IiSX 39 (Fai rchild). IlSX 20 (I ' hll lp a).
UF 224 ITc'lIllll Inat ru m o' nl " G",nnanyl, 2 N 33 04
UFY 110 (Phillpa) . UF' 224 (To'llu In at ru m t." nl . Gt'nnany)
4u673 ( HCA)
2 N 4427 (nCA , Motorola) .... lIh coot tn g fin.
2 N 5641 (M otorola)

U 101
U 103
D 106
U 109
U 120

D 102 : OA 90 (l'hUlp. ). IN 914 , IN 41 48 or . im il a r
IJ 107: UAY 83 I Fa irc hUdl . I N 914. IN 41 48

Zf' 6 , 2 (IT T - l nlc- nn ",la ll), IIZ Y 85 !C6V2 , I N 753
Il 119: BAY 83 . IN 9 14. I N 414 8 o r a i rn ll a r
IJ 123 : IN 4148

L 105
L 10 6

I. 107 L 110:

L I II

L 112

L 113

1. II"

L 115

L IIG
L 117
L 119

L 120

L 121 , L 122

L 101 - 1.104: 6 tu rna of 0,8 mm dlamt' lt" r (20 AWG I .i1vt"r ·pl.t",d copp.. r
.... Ire .... ound on a 5 mm torme r, ."If-.uppo rtln• •
L 10 1: coil la p 2 lu rn. from th p cold end,
L 10 2 - L 104 : .... lthout ceu tap.
6 lurn a II. L 101 exce pt col1 tap 4 . 5 turn. from Ih.. cold ..nd
7 t urn. o f O. 35 m m d tameter ( 27 AWG ) enamelled cepp .. r .... i r ..
.... ou nd on II 5 m m cenrorme e .... llh co r .. ( r-e d ), coli t ap 4 turn.
from th e cold e nd.
10 , 7 MHz If· -fIIt t." r8 fo r t r an ala tor recetve re (1'yp.. FM .t'BJ
.... Ilh bull t -In capac Uora a nd al'proll . 22 pf' c' lIternltl ca,>Acltance
15 t urn a of 0.35 mm dlamt"tpr ( 27 AWG I e narnC'II"'d coppe r
.... tre .... ound on a 5 mm c o Ufo r m E' r .... Il h ecre ( r'l'd ) .
.. turn a of 0,35 mm dlam l 'I'r ( 27 AWG I t."narnl:'Ul:'d ccppee
wlrp wo und onto 1. I II.
30 lu rn. o f 0,2 m m dlamt" tt." r (32 AWe I C'namellC'd coppe r
wt r-e wound on a 5 mm dlamt." lt." r collfoMnE' r with ecee ( r ed ),
ho ney comb wound ,
5 tuma o f 0,2 mm dl am t."l t."r { 32 AWe I ename tted copper- w t r e
wound onto L 113. with c e nt r e t ap
5 turna of 0,8 mm dl am elt."r ( 20 AWG ) a Uvt." r- pl. tC'd c0l' pC' r
wi r E' wound on a 5 mm coUfo Mnr r with co r-e ( r-e d ), cem ee l ap
A. L 115 but wUhout l ap
A. L 116 but seIf - .upportln.
3.5 lum. o f 0 .8 m m dl amt."tE'r ( 20 AWG) .Unr ·platf'd copper
wlr t." wound on a 5 m m te rm er, .f'lf·.upportlni
.. lu m . o f 1. 5 mm dlamf'tf' r ( 15 AWG I .Uv",r-plalrd c oppr r
wrre woun d on • 9 mm rc rme r • • " If-aupportln.
7 t u m . of 0 .3 m m d lamett." r ( 29 AWG I enam .. IlI'd ccppe r- wtre
wou nd on a 5 mm eeu ro rmee with cor .. ( r e d }.
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Ch 101 10 turn . o f 0 . 3 mm dlanu'h' r ( 29 AWe ) ,·rulRlt' lh·d c0i'~....r
wire- wound on a f.'rrlt.· ~'o n' ( I 'h lllp. 43 12 020 30161 I o r on
a co n" for th.· I F rr'·(IU .. ncy

Ch 102 - C h 104 : ~'ll" rrU .. bud with th r .... tum. o f 0 .3 mm d lamd.'r I 29 AWG)
I'namt'lh'd copp" r wJr.. , I'ullo'd throullh u... b.·ad .

C 10 1. C 10 3, C 106. C 109 , C I I I , C 182. C 194: 3 .~ - 13 p~' c e ramic dl .c
trimme r . of 7 mm dla,

C 120. C HI2, C 193 : 2 - 22 pF foil trimme r c a paclton of 7 mm dlamt'ler,
C 121 10 - 40 pI-' c lI' ram lc di al' n-tmme r, 10 mm dlaml't .. r-,

17 c.. remt c c . J»Idton fo r bypa• • ln il o r VlU ' frt'qut"ncl (approll . I n F"]

22 c e r am!c c.pacltor, for byp••• ln l.: 10w .. r fr..qu ..ncl 1.,7 nl-' to 22 n ~')

Tant.llum .. lect roly ttc c a l'lH' ltO r { drop typP l 1 ,,1-'/16 V

6 Tuntalt um t'I " ct r ol yl lt' cS l' llci lo r. ( drop tn n- l 2 ,21-11-'/16 V

TanlaUum . 'It'<:-tro lyt lc c"l' uei lo r ( drop typt ' l 10,," /16 V

J Tllntallum ch'ct rolytk ciolpac ltora { drop typ.. I 22,," /16 V

3 T.nta ll um o r .Iumlnl um "I<'ctrolytlc ca paclto n " ",1-'/16 V

H 192: 100 n Th.'rm l.to r

3.2 . CA HIUEH OSC II.I..ATOH Il C 6 Ill. 002

Thll mOtJul .. I• • ccom m oda t ed on print I'd c i rc uli board DC 6 il L 002 ...hl ch l a
enew n In F1l1'lrt' 11 . Th., dlm ..n .lon a of thl . doubh· . c ollt ..d P C ·board an' 55 mm
II 30 mrn , A phot ograph or t h.. com plt' IPd modul<' I, Il\IlIn In Fl go r p 12 . Th..
prlnt ..d c i rc uit board i . not drIU..d; t hO' ccm pcneme ere eol de r ..d d t recfly 10
the conduc tor lan.... Afll' r m ounttng the ccmporwnta and c h ..cklnil the op e r a ucn
of Ihl . module- , t he p r-Int ..d e t rc un boa rd DC 6 il L 002 llhould b., p rovld"d ... lt h
.Id.. p.n.. l, o f 18 mm In h.·IKht . Th.....· a id.. pane Ja c a n bO' manufactu rO'd from
m .. ta l plate o r P C - bo a r d mat.. rl.l. i"Ij[Ur .. 13 .ho... . th.. conatructlon In th.. form
• d r .... ln' . Th.' cove r c a n ..... Ic n· ",,' · f1tt t' d If I nut I , aold.· r .. d to ...en corn.. r .
Th .. c p.. ratln, volt. g.' .nd the . ...ltc hln ' volt"e for the dlod.... a re r..d in vi.
f.. t'dthroueh c a pac ito r. ( C 20 2. C 20. , C 213 ) tha t have bt.oe n eolde red In the
.Id.. pe n.. I• •

•lf1I-...-.e ...

Fig. 12: Photograph of modula DC. HL 002
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3.2. I. Sl'ECIAI. COM I'ONENTS
FO il IlC 6 II I, OU2

T 201: IlC Ill!! I low nol.w A F )
2 N iOIl or 111m liar.

T 2fJ2: IIC 107 - IIC WY.
2 N 70ij or Bimilar.

1l2UI; 1) 201: BAY 63 , I N~J1 ~, IN~146

C 205 .C 2011: 10-40]> '" (·,'ramle ,HII.·
Irlmna'rll, 10 mm diu.

3 cernmtc rt'l'dthroIJgh capacitor", Io r
lIold,'r rnounttng , upprox • 2 n F

ConJtru f;1 1On prlllciple for module. DC 6 HL 002 + 003

J. J . I.OCAL OSCI L LATOH MO])lJl.I~ IlC s III. 0113

Th ill pr-Inted cln'ult ward \Contain" the circuit lIhown In t'llf\lrl' Ii of !'a rt I. It
18 accornmodutcd on Il doubl,'-coat,'d " C - l.>oa r d In a "Imilli r manner to that of
moduh- DC /; Il l. 002 . Fleur" 14 glv"B tilt' comporu-ru locattona on th,' 11$ min
by 40 mm I'C·bollrd IlC 6 Ill. 003. Th,' corn ponenta art' mounlt·d on till' printed
1I1dl' of th.· board In uu- Bam.- manner- lUI for modul., 0112 and the compunt:nts
dt t- i-c tly lIold,'n't! 10 th,' conducto r lunes . This 111"10111 thllt the I'C~l.>o.. rd IIhould
not b", drlll.'d. It Is only the li,r"", ci rcles ruar-ked with II c roee , that a rt: dr-l ll ed
w it h a $ mm dtumete r- d rill for mountlnil thl' ccttrormere. With th., exceptton
of Ih IB. th e coppc r lIurfaCl' Oil th (' luwe r- aid.. of th ... I'C - boa r d rl' m a ln ll a.
acrN'nlng flIurt"c .-,

115mm

~....--l !
,, 9

~----'-=---l.-------l...-.--..L-.Il
Fig. 14 : PC.oo.-d DC 6 HL 003

Thl. module I. aillO provld,'d with 0 number of Ihln , IB mrn high brOilS lICrel'll
Ing pane 18. T h, ' IIhap,- and ,bt, of tht'",- pand, can b.· tBk,'n from tht' c omponvnt
location plan, T hl' pun",l, a rt' provldl'd with ..mall cut-cct e with the aid of 0

round fill' wh ere no ground surfacI' Is p r ......nt. AI oth"r pOlllllonli. II can lit"
dfrvctly 80Idr-r e d to tilt' ground eu rfac .... Th.. module 1t1 11180 provld,'d with
IIcrt"'nln" panele which art" 8old.. red to thl' e dgl-flI of th ... prinlt-d c i rc ult boar-d
Ill' lIhown In Flgurc 13_ T he ft'''ltlh rough capactto re C 301. C 307 , C 308 , C :lll
a nd C 33>1 a r ... sold"n'd to thl' rt'quirt'd pOIiUlon, F1KUr.· 1$ show. a photograph
of Ih., completed modul... TIlt' conlltructton should be cs r rivd out In th.- follow
Ing o r-dr-r-:
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a) II I. .. ,lv l•••ul,' fu ' - 1110' ,",' . u.nllli (n·qu ,·ocy of ti lt" In, lucla'l<"'· 1I to lit· rhr- k. 'd
u" f",'" In llial lati"n ( ,111 '111.·1. · r I . FI ... l ly m ounl Ih., .·rYlital u .,' lIl a to r "flO
uuuuh'r. Th., cry "l.. l ,·olllwcll"nll .hould not t... . hot1 r-",·u . 0 thai room h,
avallauit· for all1all"r C0Il1I'0",'nl. und.·rn..ath th.· c ry ilia l• •

ul Sold.' r IhO' c..nt re . c n ·.. nln¥ pan..1 inl o p ia...• and mount Ih.· flr.t 10..... "11 11 .
m h ' r cham t n.r- ,

c ) Sol d,- r the ac r eenlo¥ I'ant'l to the nt'xt lo.....p"• • fIIt .. r c hambc r- and .0 on until
all lo .... pa •• (Ill ...... hav.· b.... n mount..d.

dl Th .. c ha m lw r . (or th .. rlnl modul. tor and a"],·('II ,,.. amplln.. r art· no..... mount -
.. d In a .Imlla r menm-r- .

.. l A ll i n acco rding 10 th.. inatrucHon.

o P lac .· th e feedthrough. and h " 'dth rouih capacitors In to the aid.. l'an,'lIl.

I ) Cor n'cl th .. aUgnm .·nt.

Nut.. : If tilt' c ry.tal cectttato r ollclllat.. ..... Ildly . it will b.- n,·c('aaa r-y fo r rln
valu., of C 3M 10 b.. ln e r-..aa.. d (up t o 150 pF I.

Fig. 15: PnotovrllPh 01 ttt. compl~" module DC eH L 003

3.3. 1. SPEC IA L C O M I'ONENTS FOR DC 6 Ill . 003

T h.. , maU.. , t compon"'lt. avaUabl...hould b.. ulI .. d.

T 30 1: nc 169 . BC 109 1 10 .... nol ••· I. 2 N 108 or almllar
T 302. T 303: B i" 22 4. HF113 . HF 161, Iii" 11$
T 304 . T 305: IH' 161 I CI2 •.• 0.15 pF I )

IJ 30 1. u 302: HAY 83. I N 914 . IN 4148 or a im liar
[) 303 - D 3116: I N 4 148 . 1 N 914 ( ahould be .,'],·c lo-d for th.. urn"

(o r ward r ... lllta n, '" )

lnduct anc e e L 310 and 1, 311 a ...• ..... ound at rIlndolll . .. . g . honeycomb-wound,

L 301, I. 306: 13 . 5 " II, 55 tu r n. of 0.15 mm dla. ( 35 AWG) ,·nam ,·I1.. <.l cOVI"' r
.... I r .. d o........ ound o n a 5 mm couro rme r with CO ,·" I r vd I.

1. 302 : 20 .:1 J,lII, 10 IUI'n ll. o lh.. r w i . .. a . I. 30 1
1. 303 : 23.1 J,l 1l. 15 t u rna, o th,' r w i • •· aa L 30 1
L 304 : 1.85 "II, 21 tu r-ne , o t h.. r .... ' ..· a a 1. 30 1
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L ~ o~: 1tl. 6 "II. 66 t UI'CI S. otl lt'rWIK" as I. 30 1
1. 30 7 : 6 lu rns of O. 4 ~ mrn oJhlnu· to·r ( 2~ A WG ) enam e l! .. d cOPIl" r win' wound

on a <I mm cottro r mu r- wi th cer-e ( rl' d )
I. 308: 3 . e turns, otht' rwlllt' a s I. 307
L ~09 : 2 tu r ns on I. 308
I. 3 1U: 17 turns o f 0 . 15 mm dtarneter ( 3~ AWG) t'nllIl1e ll t'd coppvr wl r .. wuu nd

III r nn dom on II .. mill cctt rcrmer with core ( r e d I . Wound onto a IlmaU
pl .'(' .- o f adht's lv l' 111 1'" ( Iltlcky sid" towa r ds t hi> wir-e 1 to fo r m II. movablt'
r oll on tho' lop of t tn- cctttc rme r- ,

I. 311: 33 tu r ns woun d on th t' lo we r- e nd o f th e ('oilfo rmi> r o f L 3 10
L 3 12: <I tu r-ns o f U. "~ mm dln. ( 25 AWG 1 .. na m d lt' d c oppe r wtr.. wou nd on II

<I mm coilfol'm t' r w ith co r .. f rt'd I .
I. 3 13 - L ~17 : As 1. 312
I. 3 17: Coli til l' lit 2 turnll from Ih.. cold .. nd,

I (' rylltlll of 65.0 Mllz lind 65.5 Mill diro'ctly lIold,·ro·t! wlt hnut hold.· 1' ,

C 3 17 - (' 319: 680 p F ml nlll.tul't' IItyron l'll '·lI.l'lI.clIo rli.
C J U!I , C 322: 3.5 - 13 p F ""ramie dilic capacitor of 7 rnm dis.

7 cc r a m tc bYl'1I88 cupac tro r-e o f a ppr-oa. I nF
I (·.. ramie bypllll8 c epac ttor of approll. 10 n 1"
5 ce eemtc {(·.' t1 throu llh ceps cnor-e of e pprox . 2.2 n F'.

3. <1. CONVENTIONA L. A F A MI'LIF1E H DC s m. 004

T h l8 P C - boa rd contains t ho' ci rcuit Illv t'n In FIl,'Uro' j o f l'a r'l I. The dlm l'n lll" n lJ
o f pr-Intvd circuit wa rd ll C 6 II I. 004, wh ic h is IIhu wn In Fl gurf' 16 . ar-e 93 m m
II 40 mrn . Tne com pltmvn rar-y t r-a nete to r pa ll" III I' r o vltl" d with a n alumi ni um
h" 111 IIln k a. enown In Figul"t' 17. ll lod., II <101 mUlJt tit' i1u .'d wit h II tw o - com 
pom-nt Ildh.'llv(' ( lJlIlI- l'lus, Al"aldit l' l to th., ht 'lIt 8i nk. Fur-t he-r- dt'la illl c an
be ta ken frum tfn- photog r-aph glv.. n In Flgu rt' 18, Thl l module Is very uncrltieal.

9)"""

or---4.T"-
I I
I I

I T""
I~::'i~~I'-"-----il J
L_
o

fig . 18 : PC board DC 8 Hl 004

fig . 17 : O. ew,ng 01 lhe huu ook l Ot the Ou l pul l ' .......l Ot.

...
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F• . , I ; PholOll'lPhofmodu" OCe HL OO4

3.<4,1. SPECiA l. C()MI'ONENTS fOOH I>C 6 IlL 0004

T <401 T 403: Be 167 • Be 169 , Be 107 - lie 109 , 2 N 2926 ur .tmila,.

T 40 4 AC I j ~. AC 187 K

T 40 $ AC 117 . AC 111 8 K

u 40 1

R4 11

OA 182 ( AEG·Tdl'funk.,o I. AA 144 I ITT· lm .. rm .. t. 1l I, 1 N 277

I~O II t rfmmer pot,'ntloml'l,'r for I'C · lJoa r u mountlng
( apac:lrlK 12. silo mm I.

3.S . I NT EGR AT ED At' AMPI.IFJE H lie 6 111. ons
Llu.. to I h.. non-availability of th .. or-lilo.! round le-typ." thO' cll"1:'ult ahown In
fo'llJU rt· 8 or P a rt 1 wa. modUh'd for a _pUt·Dlp C••", 1'Io,••t" note th.. nt· ....·

COMt'c llona on th.. elrc:ult dlai ram a how " In Flgur.. 19. Th.· prlnl ..d ci rcuit
boa rd DC 6 ilL 005 and cmllpOlll'llt location. ar.' ahown In FI£U r .. 20 , and.
pho l o g r a"h of the- module I, Iltvl'll In F l gu r f' 21.

, - --<r----<> ,,'"
· 9 · I4V

DC 6HL OOS

C502

T""
-

'"
ROO'c

" -



Fig. 20 : PC-w-d DC IIHL 005 Fig, 21: Pho tO\l'~ of module DC II HL 005

3. 5.1. SI' ~;CIAL COMI'ONENTS FOR UC 6 il L 005

I 501: TAA 611 A 12 (12 V type, .pllt- Uli' . Fa i r c hil d Gvr-many )

C 50 1. C 505 , C 506 a nd C 509: Tantalium eleet r-o ly rtc cepecttore
C 502 • C 504: Ce r-amtc dlac capaciton, apaclni 5 mm

3.6. RE F L,.;CT OM ETlm IlC 6 III . 006

T he r e n t' c tom t' t t'r 1. a cc om m od ated on p r-Inted circuli board DC 6 Il l. 006 which
poa.t'lIal'lI t he dtmenstcne 70 mm II. 40 m m ( ~'Igurt' 22). Thill I'C-board I.
double cceat ..d a nd tne IImall numbt' r of compont'ntll art' 1I0Idt' ....-d to th.. pr-In ted
aid,' of th.. boa rd all lIho wn In t ht' photograph glvt'n In F1iUrl' 23. Only 4 hoit'll
muet be d r ill t' d , th rou gh wh ic h ont' e nd of th e t t' r m inllHn g rt'lIll1to rll a nd the
bypa . lI capac lto rll e re c onnt'cted to th t' ground eu r-Iace . T hl' coadal cablt'll a rt'
di rec tly ectce r ed t o the c e nt r-e conduc to r Bnd tht' ground eurfac ...

o
c

o

1
1

9 -

'- oc"",'~"-""-"_

Fit!, 22 : PC-bo..-d DCII HL 006

3.6 . 1. COMP ONENTS FOIt UC 6 Il l. 006

j) 601 , IJ 602: AA 112, IN 87 A or 1I1miiar gl'rmanlum dcmoduj ato r- 1l10<h'lI

2 rl'e l"torll 60 n f 56 n or 62 n car-bon rl'lIi"to rll

2 Cl' ramlc bypa•• capacitors of n F, "pacing: 5 mm
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3.7 . VAHIAltU; FH EQ Ut;NCY OSC ILl.ATOR

Tht' vartabl. rrequ.ney oadllator il tht' only modul .. that II nol mountt'd on a
P C · boa r4 . In ol"df'r to Incr.al. thf' alabill ty . thf' VtO II buil t up on a ~ mm
thick alumInium plate bPt ....n e.ramlc ~pportl. t'lC'J"' 24 and FIC'Jr 2~

aho.. f'U rthf'r df'taUI of thf' eonlt rvcuon . The eiv n eompon.ntl art' non·ell~natvf'

and provldf' a food tf'mp.l"'atu~ eomppnaatjon ao that an t'uelll'nt tr qu.lley
atabUlly II obta1n d "Ith th. aid of tne thick caaln• . Sine. II la dHflcult. If
I'IOt impoaalble , to elVf' a foolproof conatnlctlonal df'lICrlptlon for a hl,nly Itablf'
Vt'O. It la ""commf'ndf'd that th. 'f'n.1"'a1 rwl.a ahould be oba ~~ I hlch quaUty.
n.... componl'nta. atabl. .. Irln,. .. . 11 .ald.. ,...d. .. tc , 1 and not to rf'ly on .... y
eteccu. The- V.'O ahould not provld. more 1h&n 100 mV nn a .. ht'n c OM PCt ..d to
polnl ("1 304 . Othe rw l ae harmonica .. III b<P p~a .. nt at 1"1 306 .

3.7 .1, S I'.:CIA I. COM PONENTS .'OH T ilE Vt·O

T ~O:

T ~I :

ltt" 194 {A";G·T"lf'f'Unk..n , Ph ilipa I. Do not ua. an ..qulvah·nt ly JW r
II ... 194 . Ht' 224

I. !'IO : 4!'1\urna of 0 . 4!'1 mm dl~m.'I.r (2!l AWG) e-na m e U..d c o I'l' r ..... I rt" nndorn
..... ound 00 I ~ mm dlam "h' r t rolltul eoliforulI'r IIlu."d ..... lth a troll t ul ad
h e alv.. (U lltJ· " I.AST I (rlo not u ... a t .....o· compurwot a<lh. ·alv.·) ..... lth co r o'
( n ' d I . Appro". 3,!'I #0111 . Ua t" cor-e pa ddl nll'

C !'IO:
C !l2 :

C 53 :

100 p'"
27 pt'

800 p}',

va r labl.. ca,..cno r C 5 1. C !'IS: 100 pl-' ('l"ramie tu bula r
poaltl ..... T<": I' 100

C 54: 1000 p i'" . tyron Il cap..c lt o r J

cap,

Loo

-'--- ---l '
f. 24 : ConstrUCt ..... 01 me VfO,. .



3. 8. orusa C IHCUITS

Th.. urree Irana l ator alai.. a ahown In me block d iai ram 1"'(\11''' 2 of I'arl I tor
th.. vo llait" atabl ll.atlon , S-mt' ll"r a nd tor d r iv inc Ih~' impul a.· r(Olay a r t· not
c r itical and een be conat ruc te-d In a ny aultabl (O po.llion.

3.8, I . SPECIAL COMPON~;NTS

T I : He 16'1 _ HC 169. B C 10 '1 - IIC 109 , 2 N 292 6
T 2: U1" 24~ C I TI. S lliconlx I o r a imlla r fo'ETa
T 3: BC 178. BC 213 . 2 N 39 0~ I P NI' )
T 4 : HC 167 _ HC 169 , BC 10'1 - Be 109 , 2 N 29 26

U I : ZI" 9.1 ( ITT -lntf'rm~'lall). UZY 85 ! C9VI (AEG -T(OIeIunken I. I N 4103
II 2, U 3: HAY 83 , I N 9 14 . I N 4148 o r . im ll a r.

4 , ALIGNMENT

U~'foro' c:omm f'ncl ng allanmt'nt . Ih.· Ind ividual modulea aho uld be cheeked to aee
wh t"lh t"r a ny compon..nt a ha ve b.. .. n Inco rr.c: tly mount ..d. T hl ••hould bo' follow..d
by int .. rconn.. c ting th.. medulee , Uec:oupllng r ee1&tor. o f a pproxlmal(Oly 100 fl
ahould b.. placed bt' t w....n the Ind iv id ual m odu le • • e , I, bt"tw .. .. n th.. AI" ampl lfi .. r
a nd Iht· 1'...1 of the r ecet ve e, a. wt' ll a. t'v.ntually fu rthe r byr-a. c:apacltor.,

4, I. A~' -AMI'L1I"IERS lJC 6 III . 004 and 00 5

UI . c o nm ·ct the c olle c to r I ..a d o f Iran . l .tor T 404 (AC 1'15) and connect • mA 
rru-te r- In .er le.,

Ad ju at tht, qul".c f'n t cu r-r-en t to a pp rox1mat e ly 5 rnA with tht· a id o f Irlmmer
no.tator Rolli , Th .. ampli fh' r mu at br - c apabl .. of provldini 2,23 V ( 6. 3 V
p",a k -to -pt' .k ) Into a 5 n loa d a l low d i.tort io n when d rlvt'n with th .. appro 
p r ialt' Input voltale.

With t ht' int"l r. l..d AI" am pll flpr. no adJua tm t' nt o f the quit'aco'n t eu r-r-ent ia
rll"qu lr ll"d and it I. o nl y neclI".aary to c h.. c k operation o f Ihf' a mpIUi.. r ,

4 , 2 . CA RRIE R OSCI L LATO N. lJC 6 Ill. 00 2

The u-imm ere C 20~ and C 208 e re flr atly plac e d In their cent r-e poetucn . Aft .. r
connl"c llna th.. a tablllz ..d 0 l'.. ra1lnl vo l ta"e of 8 . 5 V to co nneo t ton I't 20 1 a nd
1'1 202 ( or I't 20 3 1, a volta".. o f a t l(O a al 1. 5 V ahould be m ..aau r pd at th e
ou t pu t PI 204. It the oscillato r tl o~' a not co mm ence oec tt ruucn, tran slato r T 201
ahoul d be " u 'hani t'd for ant' with a hllh.. r tran .it trt'qu ..ncy , It a frt'quen cy
coun te r- I . avalla bl e , t etm me r- C 205 can be . Ulne d to 8 .9985 Mll z a nd e 208
to 9, 00 15 xtn e.

gt nce th . ce r rte r oaclliator trPqut'ncy la Int roduc ..d Into the II" a m pll tl e r In
s pUt' o f th . ac rt' t'nlne. lb . ca r r i. r o.clliato r Is a witch t'd art du r lnl AM r ..cep
non, Th l. InJt'ction la of no Importanc .. du r inl 55 8 r .. c .. pt lo n alnc .. th .. AG C
voltal l!' la ta kt' n f rom th .. a udio t r ..qu.ncy alln. l.

4 . 3 , V"'O

It Is only n..cea.a ry to allen th . tr..qul!'ncy ranle of th l a m odu le, T h .. ecre of
ImJuctanc .. L ~ O i a a U r w d until th.. V"'O Is abl.. to tune o v.. r th.. fr.. qu en cy
r ani e o f 5. 0 t o 6 .0 Mltz . Att'."I1t1on must be paid t o e neu re Ih al Iht· V" 'O dOf' 1
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not I,rovuJo· mor-r- th.n 100 m Vr m• output .t 1'1 30 04 .0 that no harmonici . rt
p r.·twnt Itt " 1 306 , It .hould bl· m .· ...Uo no·d that It I, po•• lbl t- 10 ,It'vlalt- .lIghtly
from tfu- fr"(lu .. ncy (,OI1I'1'pt u ... <1 In Ihl . tran ae t'1v,' r wil hout ha vin g 10 a lt .. r Ih.,
d~u ltll. Fo r Inamnr e , th.. au t hor UI II' I erYltal1 o f M.9 and 6~. 04 Mlh In m o 
dul .. l ie 6 III . 003 and a VFO fr"qut'ncy r ani " of ~. 2 10 6,2 Mlh .

04 . 04 . LOC A l. OSCII.l.ATOR MO D ULE DC 6 111. 00 3

~ .~ . I . LOW · I' ASS FII.TE n

al In ... rt th cort·. of I. 301 to L 306 by approllimat.. ly ha lf.

bl Sold.. r a In '" coupllna t"ar-cltor to Ih .. Inpul ecnnecncn 1'1 30-4 a nd Injt'cl
a .1,n.1 fl', g, from a dlpml'!t' r I ,

t") Di econnec t thl' ou t l'u t o f Ihl' fIll .. r ( L 3(6) from Ih t- b.ndp••• f11ll'r I C 3 11 I
and Il' rm lna l l' wi th a ~60 11 ro'II. lo r.

ell COnnl'1'1 thl' IH' - p robt , of a VTV M or thll' arr.net'm ..nt . ho .... n In Flgurll' 26
and Ieed t h.. op .. rallni vol lagt' 10 1'1 30~ .

t') Align L 302 . L 303 and L 30~ .0 th.1 the OUl pul I lgnal flll ll a a much a a
po n lbl.. abcvr- 6. ~ Mll z .

f) Align tht- .lgnal 6wnt'rato r (dlpm .. te r- I 10 II Mlh ( harmon ic of Ih ll' V,.'O
eent r e frt-qul'ncy J and Incrt-sat· Ih .. d r lv .. 10 Ihll' fil tll'r unl ll th.. mete-r- In ·
dlcsh'l a clf'ar n ·a d ln g.
Alla n I. 301 and J. 306 for minim um r "adlng.

III T une th v ligna I gvner-atu r- from 7 Mlh 10 ....ll rd. hl6l:h .. r fre quenc tc e . Th.. out
put Ilanal IIhould flral ly fa ll and then Incrll'a . '" I I frf' qu l'n ('\ lI' . o v.. r about
12 Mil t . Induclllnc l' I. 30 .. . hould b.. a llgned for min im um r"ldJn 61: I t Ih ll'
fr qu ..ncy of maxtmum .Ignal.

hi A 10" . con.tant Iner-r-tto n lo . a lwt.. ...·n ~ Mlh a nd 6 MH z II o bta lnl'd by
ea rt, tully co r n'c1lng l. 302 . I. 303 a nd L 3 0~. If Ih.. a U..nustion com rm-n c ...
lewer- t hen 6 MIll. II will b.. nt·e ..... ry t o e c s- rec t th e a Ugn m .. nl of L 30 1
and I. 306.

1) n emo ve thl' t .. rmlnallng 1'1'.1.101' and r l'c onn c t I. 306 t o C 317/1. 31 0 .

.. ... . 2. C ItYST AL OSCILI.ATOit AND I>OUH L,.;n

a ) l' rovhh· conn.·c tlonll 1'1 30 ] a nd I't 302 ( o r 1'1 303 ) .... Ith a . tab llj;,n·d opl'rat .
Ing voHag...

bl A li gn th .. cor-e of Indul"lan., .. L 307 un lll th.. couplpd dlpmpt"r indlcal ... It,., •
..n.. rllY.

c J Co r r"c l alll.mmcnr of L 307 .0 IhMI Ih .· oacilla tor c omrn enc .. . o.clllation a nd
o ffc rll t he .amt· out put wll h each o r ur e cryltala.

M I12

dl Ali gn L 308 a nd C 309 for maximum cul po l vo11l6l:t' a t tw tc e thll' o . clllator
rr e qu ..ncy. Ch~k for II'qual ou tpo t a l bo lh frt' qu.·n e lea, u lln g Ihe ci rcu it
.ho" n In ~'I IfU "' 26.
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-10. -10 . 3. RING MOllUl .ATOR

a l AdJu at th.· cvnn.. e ted VFO to ~ . ~ Mll z a nd plac.· trimmer ea l>ac Ho r C 322 t o
It a c .. mre pe enton.

bl Allen l. 3 10 and I. 3 11 for rna a , n 'adln i at the ou tput of th .. r ln e m odulator.

c ] I>taconn.. e l J. 306 from C 317/ t. 3 10 and mea eu re the ItF - vo lt a e. · on I. 306.

dl I{t'c onnt'et tht· flI l.. r and n·m ..aIUr l' th .. out pu t vo lta i " . It s ho uld han·lo·t·n
r ..du eed by halt Lpowe r- mateh ln e I. If thi . la not Ih l' c .... . th e I pa clne b.· t
w een L 310 a nd L 3 11 mUlt bt- ch an gt' d. afUr which th.· ml'••u r-i-m om IIhvuld
b.· n ·p..atcd .

e) Switch th e cry . tal e ecntetor t o th.. Jowl'r trt'quf'ncy and adju lt !tlt' V/0'0 to
6 MILt. A frt·quency o f 136 ~lIll ahould b.. pre eent a t L 3 12 (ml.'all un· with
dlpm .. te r- I . Align I. 3 12 a nd L 3 13 for m a l(lm um r n ding .

-10 .-10.-10. SE U;CT I VE AMPLlI-"IEIl

a l Align L. 3 1-10 . 1. 31 5 . 1. 31 6 a nd I. 317 for maximum ou t put at 136 MII1.. Ii
tt n- out put voltagt'l dHft'r er"'1tly from that a t 135 Mil l or 137 Mil ". J. 3 1-10
and L 3U . ho ul d be c c erecwd.

b) If a ml'a .urlni eecerve r la a vaUablt', It I. po••Ible fo r trlmm .. r c a pac itor
C 322 of Iht' r ln i m odu lalor t o be allenI'd for m inimum output of thO" n U' d
rr ..qu ..ney I connect tht· r ..c .. iVf' r Input 10 the ba ee o f T 30 -10 l ,

-10. 5 . MAIN nOAH U DC 6 Ill . 001
-10. ~.I, T ItANSMITTE R

Conn.. e t Ih.· c a r r lt' r oac ill a to r and VI-'O/mixl'r m odu le- 10 I' C - boa r d DC 6 III 00 1
and tl'nninat.. Ih.· o ut pul o f th.. Iranam ltt.. r.

a ) Thl' qult' aCf'nt eu r-r-e nt o f out put tran.lator T 118 I. adJu al ed to 20 - 30 rnA
with the aid o f thl' ba ... rrtmm er- potenuom.. t r Ii 191 . Ath'r thl a . It 190 a nd
It 191 c an be repleeed by • f1ll.O'd r ..alato r ot me- lIann' ve lue ,

b) Fe..d an AI-' IIle na l t o In put 1'1110 trorn a mlcrophon.· o r aud io ge-ner-a ro r-,

A lIienal o t -10 Vpp ahvuld b., pre eent at t he ,·mllto r of th., a"c Olld AI-" t ran . l .tor
T III I al low dlatortlon I.

e) ptace t r-tmm e r- pot .. n!lom.. te e- It U9 o f Ih .. rlne m odulator to on" o r Ih t' 1I 10pa.
The c a r rl r . l e na l.ho ul d b.. p r-ee.. nt al I. III /I. 112. The con' of Ihf" t' In 
du ctanet· . IIhou ld be a lli"t'd for maximum ca r r l.. r ou t put.

dl Th.. COl'" or 1. 113 /1. 114 aho uld alllo bt· ali iOl'd fo r m aximum .

e ) Tht' a lg na l IIho u ld no...' tit· r"('l'iv~d on a Iwo rm-tr-.. n ·c .· I... . -r- . AdjUllt th.·
ca r r l.. r 10 H~ MHz by tunlni the VI-'O.

o Alii" L. l IS , L 116 and tr-tmrne r- capac ito r C 182 for m aximum ("ar r l.. r out pc t ,

e ) St-r " ...' out Ih .. c o r-e o f I. 121 unl ll Iht' alinal a l I. 119 b,·gln. t o ra il.

hI It I. no...' p" ••ibl .. tor th.. drlv"r and I'A to b.· a ll lfnt·u tor ma xim um 1'0 .... .· 1·
ea ln . [.115 . 1.116 a nd C 182 s hould tI.· ltlllfl1l' d In th.· ('O I' I"'c l f!·t''lu, ·m,y
trcm a hlllh"r fn·qu ..ncy . 0 Ihat th ..y are not lnc o r n·c t ly alignt·d 10 137 Mil l: .

I) II I. nec e ••a ry to ' p r"ad th .. n ·lonanCt· po int . o f th.. ci rcu li. In th e lint'ar
amplltlt'r a Ueht ly ao that tht'r.. I. no fall o f a t Ihl" ba nd Iimlt a .

j ) Ali in t r-tmm er- pot.. ntiom ..h ·r o f th .. rin g m odul ator fnr m Ini m um ca r-r-Ie- r
ou t put I mal( . c a r rie r a Ul'l'n·.lIlo n ).

- 77 -



k) Th e t r-ansmftt e r- should now be d r-Iven at lo w 11"vl"1 by the AF genl"rator. No w
align t r lm m l"r a C 120 and C 12 1 o f t he cryatal rll ter for minimum r-ipple In
the pasa band.

I) Align the rn·qu ..ncy or t he X,.. 90 1 crylltal ec tha t t he output po we r or the
t r a ns m itte r la 3 d B lo we r a t 3 klh tha n In t he voice frequency range.

4 . ~ . 2, RF.CF.IVEH

a ) Connect e arphone s or an Afo'-am plitlto r to th e SS B-out pu t I't 107 .

l>} Connl"ct t he Svmete r- ctrcutt to the control voltage line. T he meter should
l>e adjullted with R 2 so tha t a ve ry slight r ea d in g r e aul t e,

c l Connect a algnal gener-a tor- via a 10 p I-' capacitor to th e " hot e nd" of L 110.
A heter-odyne should be hear-d wnen the 1I1gnai it'nprQ!or I. t une d t o 9 MIl l..
L 110 ahould no w be alignl'd for maximum.

d) T his proct'dun' should bt· n'p"lIh'd for L 109 . 1. 108 lind L 107 .

e l Inje c t a 145 Mlb. IIlgnlll \0 L 105 and align C III ro r maximum.

o Inje c t the slgnlll to L 103 Ilnd align trlmmen C 106 . C 109 a nd C II I for
maximum r-e a d tn g,

g l In Jf>c t t he .Ignlll to t he antenna In put and aUgn L 10 1. L 102 and L 103 for
maximum.

h] Align L 106 for th e hlght'll t conversion ga in.

\) Align L 122 for b.... t lm a g.. reJe etten.

e. NOT ES AN D IMP RO VE MENTS
~ .I. INT ER MOD ULATION MEA SUR EMt:NT ON rn e T RA NSMITT ER

The aut ho r ca rried out lntermodulation mea su rement e on t he tranllmlt te r of hi,
SS B-tran,ce IYI" r- .

Ml"ll,u r ln g equt pm en t: two Afo· - g.. nl"rator, SB ,.. ( Rohde u , Schwarz) and
at t enuato r- , Spectrum AnalYll:l"r 855 4 L with pr-o be ( III' J,
tl"r m l natlng reetetcr- 5011.

M"II, ur.. rnent :

R..,u!t:

T wo-tone modulatlon 350 Il l. and 235 0 l it .
Rfo' - output ( t wo-tone I : 0.5 W

G reate, t Interm odu l a ti on product: -33 dB.

5.2, AUTOMAT IC GAI N CONTHOL ron SSB REC EPT ION

Tlu· SSB cont rol voltage ou tput I't 108 n'malnll cOl1n,·c t ..d to th .. cent ret line
during th.· alignml"n t or the rec r-lv r- r- . It th e gain of t he I F·amplUll· r I, too
g rea t ( t ende ncy to , e If - o , c lll a tlon I. the valu e of th t· 4. 7 n F 1I0urC e capacilorll
t1 hould bO' r e duc t' d o r o ne o f th ...m or mo r .. should be r e m oved. Ilurln,lt normal
operatlon . thO' c onl rol voltage will vary betw"'~11 approximately + 2.2 V wit hout
In put aignal and approximately + 0.5 V wi th local 1I 1gl1a11l. It lItrol1g 1I1gnai1l
appear tli lltorte d . t hlll wil l lndlcatl' t hat too lillie control voltag., Is bl'lng ge
ne r-at.. d . Thill can b,' avoided by tnc r e aalng the value a of It 138 and H 139 from
68 0Q to 1 . 2 k Q,
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If thv SS/l·,h'mt>t luliliur til not ub1l' 10 handlt'
h l llh t, ,· I~··v"ltall t'll (tlllllnrllun I . it ,"' Ill b,'
m '("t' II" III"y 10 Im'rt'IlIW Ih,' Ullt'lll"lo r voltall"
lIt ,'olU wdlon J'I lOn, T h l , " lIn tll" lI1ad,' u s ing
rln- In lt ' I'IlH' ,Il"t,· trnndurm lltlnn "l r, uit IIh".... n
In F If.'Ui"<· 27,

Sin...· Ih.· AliI" I" ,lllllril.>ult"d ov ,'r I.... II ,.. lind till"'" I F IIlnll"" , It III 1'0111111.>1(>
for Ih,' fll'H I mix.· !' I" t,.. uv" I'd rlv.'n In " pi tt, or rull ll"ln cunt rol. Th ill will 1.>,'
"blt"I'v,',1 all InllTrn"' lul" tlt>n und 1'l""IIH ruodul ..U " n In r-onjvm-I ton w ith " I n>llll
B1llnlll1l, In o nl."/" 10 IIvultJ til l" , u» llllli I F IIlall " IIh"uld rt 'lIla ln ulH'onlroll..,J
lind up,·ralt· lit full 1l"ln, TIU" tot s l ,""llrlll ritnll" I. prllctlcally net arr,'('!l'd I.>y
thili. lI..wn '· r , lIin ...· .. nl)· rou r " I"IWII 111"0' lnnu.·nt·t·tI lly Ih , Ac;(' , Ih ,' cont s-o l
rllnll" uf ,·,,('h lIr th,'"'' ,,11I1l"1I III h1llh "r, nnd thu" th t· attenu ntton of till" Illllnll.l
lldur,' th, ' flrll t mlx " r '.oill t... 1>.. 11,'1", T h, ' 1Il0dlfiruIJon hi ca r rl"tJ oot ,' a a ll y by
d l lll'o nn"d lll il n ' lil llt" I' II 125 ( ~\Hlll ) frum thr- contr-ol li n" " ud c"nn,'c t It to
Ih .. 1>,11I'''" b lu ll vlll litll" of 2,2 V ( ('u t hm lt' o f <l lod" 11 II 101, II 10 :1, Il lOll ) ,

Pt ' 06 ~_-,

6, BEF EIl E NC ES

(I) G.Ollo : I' o r l lll> h ' SS II T r IlIlIlCt· lv, ·r fo l' 144 ·1-1 1; Mil l. w it h FM ·Attllchnn ·nl
1'0 l"t I : Ctreutt I lt ' lIc r l pl iun Ilnu Sp,'C'Hk lltlt>n

VIIF (; O MMUNICATIONS -I (1 )> 72), EdUlon I , P a lin 2·15,

P AH AB E AM l. ON GY AGIS for 2 m

Lo ng yaal a n te nna I lir e well-known for thei r high gain c hara c te r llUcl ,
l! ow(>ver. Ih l l hi ah per-formance JI only p r ov ldrd over a r e latively low
banrtwtd th when Ih t' I ntt'nna hal been de l l gn"d tor m a ximum pin . The
Para lw a m type of antt'nna combine I th", tugh gain of II lona·yagl I nt", nna
with Ih" Inh",r",ntly wldl'r bandwidth of Ikel"'lon I lot fe d a r rayl,

T ht' IIct ual I' ll r llb ",a m unit com p r iling a I k",le t on 110t a nd almllll r r t'n ",ctor
r lld iate l Il mlln r 10 tw o IIhc ke d tw c - ej em ent yag! a nt e nnlla ond wil l the rerc re
provide 3 dB aain over a ling le dipol e lind r en ectc r Conf lllUrli ti on , a nd about
2 d B ailin ove r a c onventionally f(' d lon,.-yagl . n....vy duty c: onl l ruc tlon with
Ippc1al quaUty alumi nium.

T yp e Elem e nt s O a l n /l>lpo l(' Boa m widt h L ength

PBM 10 ~~ m \ 0 13 , 5 d B 33° -1 ,00 m
PBM 1-1 /2 m \, 15 .2 d B ,,0 5 .95 m
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j'IIASE ·I .OCl\EU ("1I(ClJIT~

by T , S"hfld , 1>.1 II ES

In 1,1I1l 1i", · lo.' k. 'd loop. ( abbr.,...luh'd I'Ll , I, Ih., phall" IInWll'1I o( two .IWnulll uro'

.ynd l ronh .' d In II c101ll'd loop . l' lIa. ",· IOl'k.' d 1001'11 0 11 0 .... conat r-uctton o( 1I,' h'd l....,
c fr cuu . .... lI ho u t !'UIl' ot {'on v.' ntlollul com por n-rue , ",II, Induellln e"' II, Th,' foll owin ll
a l' "lkatlonll a ro' o( 1I1't'<.· illl intl' ro'i t to rlld i" a rn a h'ur. : F:'.l ·d,'mO<J..llator, FSl\ 
..rcm oec tator , AM·d.·m odulator, SSIl -d.'m....tulator, al".loll or dillilal varlllbh'
Ilha ll. ·· IOt'k.·d oKrllla to rll , t r ",qu t'nry m ullll,Jj,'r, (n"lu"ney dtvtdvr- , traeklrlll
nar-rc .... -band H It .. r ll,

Tt". fundam.·nlili . ltn d a d vltlltll g.,. o f I'ha ll, · ·lock.·d c1rrult ll have t""'n known 111m' "
al'pro :d mat..ly Hl 30 . Il o"" ·v.. r-, til.' larll" numl.>"I· or c ornpoue-re e rt'qulrt'd Hmttvd
th.-Ir \I • • ' 10 IIpplic alion. wht'rt, r01l 1 ....'11. nol o( primary r-une.. r-n, . ;v,'n Ih, ' c on 
lll ruc tlon o r ph a ll,'·lock,'d e rr c u ne u lllnllntJlvl dua l ln l ...~ ra lt· tJ d r("u UII would b, '
ralht'r ,' KIt· nlll ... ." No .... Ihllt ",ho i .. pha l... ·I~k.·d lIy. lt- m. IIr .. lI ...a il.l.>h' a . mono ·
lith ic Int"lIrall'd c l r(·u lt. , thl . 1t'('hnol oD' III rapidly ,1.lninl llround. and ttu
I'rl('l' . o r . uc h Intvg rutvd I'halll·- Io("kt·d 1001' 11 will mllll t l·.. rlalnly (all ,

TI,.. I'rlnclph' ot ['hll lll' -lock"d [001'11 a, .... " lI a , lI .. v.' ral In t "ro'llttng a pplica tion'
u. ln& pe r-tly Inll' lIr a tl· d c onetr-uc t ton ar.· 10 1.>., dllleu 'II,'d In thl. IIMlch' ,

I. FUNIJA I'M:NTAI.S

In I'LL· c l r c ull _. Ih" ph ill"" IInllh· of 1.... 0 .llnal . I. c"mpllr.. d In Il ph ...,· dl,·
c rtmtneror ( .1'" H i , II . Sine" til.· output 1I11nai ot th(' phall" e om pll r a lo r u.ually
po ••••••f' . an AC eom po n.' nt . a lo .... ·pall. fIIh'r I. provld..d to form Ih.. UC cern
pcnent "u" ( ~-Il, Thl . er-ror- voltal!" U ( 4 .p ) i. dvpend..nt on t he pha ... dl frt'r·
e-ncc ~ -I b.. twe-e-n th.· two Input .Ignal . and I. u• •-d 10 c out ro! t ho' t r ..qu .. ncy of
a voltalle -contr-ullvd o.e llla to r ( veo I vi. a DC voltait' .mpltrit' r. Th .. outpu t
frt'qu.'ncy fo of Iht' veo, or anoth.. r frt'q\l .. ney ("ontrolh'd by It , repr .....nta on"
o( Ihf' tw o tll i nall Ied to th.. pha... dtec r-tmtnator-, Th.. o ther Ilinal I. the r-e -.
'''",ne,' I lina l ur with th.. frt'quo'ncy f r , Th" eonlrol etrcuu .ynchronlll". tho'
(rIl'QUf'ney o ( th.· veo to rne rete-renee Ir..quf'nc)'. Wllh th .. excepnon of a .mall ,
cone t e nt pha .t' dlfrt'r.. nc e , both frt'qu ..ncte e w ill r f'm a ln .ynchronllt'd. . 'u nd. ·
mt'ntili . o f the c ont r o l c i r c uit were dillcu"f'd In d.. taU In 0) , (2 ) and 131 and
need not b.. rq,,·ah·t! h"ro',

~
.... ., a:; . <J 6.11 '0

""
Fig. 1: 8lodtd...-moh
PLL-c.reut t

2, ruas» U1SC IU MINAT O J(

Th.' o p t' r ation o( , .. .....r . 1 circuit. (or. pha.(' dl . crlmlnalor tha t etten app,'ar
In tilt' Int"lral,'d c i rcu it t.. chnoloD' , ar.. now 10 be ltplaln,'d. t 'o r .Impllflcation,
II I. a ..urned Ihat me tre qu ..ncy o( both II,Inal•• r qu.1 .0 thai only me phll .t'
.nih·. and not Iht' ... . rlatton of th,' ph . all' .n,ll" a •• (uncUon of time mU.1 b..
eon.ld,·r.. d,
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2.1 . A ND-GA T t:

T h,' " ,,,,raU ,,n o f aU"h i " I"a h" a b.·.·n d"ar rlb"d in H I . If o m' a ll. um .. . Ihlll Ih ..
rd.·r.·nc.· " nd Inpul al,n,,1 a l Ih .· "ha ... · dillc rlm inalor "r.· In Ih.· fo r m o f . ' /yAr .. .
wa v.. pu l. !' . wllh It ' luly ('y('I<' of I : I ( F ' i . 2 I. a . qu a r ,·wav .' .Iina l wll l al . o
be p r '""" nl a l t h." oUl pul uf Ih,' AN l) - telt!t· wtw . .. duty ('ye h' I . d.. l .. rrnil1 to <l by Ih ..
ph• ••• d lff,· r . n(' .· bo·I.... ·.· n th. , I..." .Iinal •. Th to m .'an v. h", a. a funC"ll .. n o f t im ..
I. th u. <I ,'p" nd '"111 un Ih., ph il" " ,1Lf{" I',· n(' ." a • • hown In ~· l iu r .. 2('. U Ih .. r to f.. r .. nc ..
• nd inl 'u l " Itenal h,n '. · Ill<' lIam ., "ha a" an, h' , a lugh' I · . ' gna l Will lI.· p r " ...nl
a t th.. out pul of Ih .· ANIl · Kah· fur " n.' haU cye le-, If a I,ha'" ,h rf,· r .. nc .. I. pr- .. •
. ..nr, Ih., dUly lOyd.' a l Ih, ' ou l pu l wlI! <IN" n"a,, .· un l J) no pul • •·• oc c u r- a l
4 ~ " 180°. Surh d rruLI. can t... (on.l ru(' h"d u . in , ..U IYI"' . o f '.1 ... .

~H+f--JH+-H-

f:<,,'" /:..
· lao- 0" 180" 360"

2. 2. R· S FLlp·n.Of'

•..

Fig. 2 b: Inpu1and outpul t .....h

Fig. 2 c : l1li .......1... of thI output ¥OIt.gIt .. .
fUnc1ion of thI phased,ff•..-

R· S n lp· n op. w.. n · . 1.0 <I.. "c r lb..d In (4) and (6) . T h..y .1I0w Ih.. foll o ..... ln a: ph....
dl . crim ln a lor rl r cull . 10 b.· con ll rue t..d . Sho rt pul ar.. ob l.I"..d . 1 • etortal n
ph.....ne l" frum Ih .· Inpu t . nd r .. f"r..ne...lin.l. I e . on h,avin, lh.. zero 1'. "
In • poe tu ve d l r ec tiun I. Th..... pul . w• • r .. (I,d to Ih .. H. o r S Inpul. o f Ih" rue 
n ap ( Fie . 3 I .

~·l iUre 3b . how. th" po.Ulo n o f th .. pul . .. . 10 anolh.. r-, and ~' j llU n- 3e Ih.. m ila n
va lu e o f t hc out put vo lt a,c a. a funcllon o f th.. ph a ... dlrt"rO'ncc . A DC vOII. i "
I••e aln obl. tne d Iha l .. d.·pt' ndwnt on th e ph a . c d lff" r .. nee . It . hould b" not "d
th .t thc du ration o f thc Inp ut pul ... . m u. t b.. a••m all •• po••lbl.. In com r- r1l1On
to Ih .. p.. rlod o f th e .Ia:na l . l nr .. Ih "Y' woul d eolncld.. . t t:. ~ . 00 and t:. ~. 380 0 .
lIy . hUli nK t hc pul . ... tow a rd . .. . eh ot he r, e , ,. by 1800 • Ihe e e ec p• • ' o f c u rvt
U I t:. ~ ) c en be . hi ft l!'d t o .nolh.. r ph" t " . nele . Th .. ....c t wo r klne o f . n R- S
flI p -nop In a P LL · c i rc u li l a upl.lnl!'d In , r'.1 d.. tal l In ( :I) a nd (3) .

. " .



f .. ' b ' Inpul ..... OU.,.,1 .......

Fit. 3 c: M-. ...1... of Ihi output voltagl .. .

lunellon ol ille phaM d' " ......ot

~ I-

~

"'" ___ I

~..
,

/
/

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

2.3. III N(, IOI)! I.A I O J(

fh. mOllt l/0l'oI"111111 .-o".I,Io-r"tl"nll Ih" mUll ' l,.. IlI k. " lnlo ,,,nlll< lo·r .. U on du r in..:
< un ",",, Ilu" uf II r ing modulator .. . n d...c r rbc u In IS). T ilt 1I1'l'Ikation 0 1 """ h
" 'IITUlI lUI " ph •••' 0..11.' r lm ln ill or I. 10 b . ,Jl.,·'l•••·d h, -n ( ••.•. 1-'1 61 . ") . If
u r I. pOllltlH . <hod." II 2 Ilnd II J ""111 ,""mlud vdwr.... II I .n<l I> of ...UI b..
lolo<k.u. Ihl m ... nll th . t 1."lnl 3 '" (ontl<r tod to poi n t 2 anel u(6 " I · - Uln ( '
I If tho Irllfld fTllilli. n r.Uo 18 I : I ). (>Ur in e th o o lh. r h.1f cvd. of III'" <.IL .... " s
U I " IJ of .. 111 cunoJu, I lind 11:2 and II .1111>< bl .... k,d. In Ihl. c•••• uU1.r1 •
• ulJI:' TI. 11"10 lph 'f Ihl Ill.lronlc _1I("hlo« III "ho*o In "'eu r... .fb . Th.

"'ll<h I I"'.ltd In tho '1'" fill'" of u r. "1(\1""< h ...... l h . outl'ut voltlll""
II.. II fun II n • f Ih. lolllll • ,Jifr. r' n•. II III 1Il ••urn d ht'n I 1Il. In (5) , Ihllll Ih, '

'llt"h WI! h ok;aelly.1 Ih. • ro "1Il" of u r . .. . "'. thlill Ih ' h'rwlIlrd voIla", ," dot.
n I lIln, mt I 0." V but to 0 V. rho di torllon that a n ellUI" db)" Ih o nnll .

f roo rd ~. t eliln .v' II." b~ U lnlt rIO t " .. lIehinll <llud• • • u<h a", Scholl ky
I ern' r or 1'1 .uor dt,><J. thlilt /lrt dnv.n wllh .'l".,...av." pul •••.

0'
0 -II'~ ' II ~
,

~ ...), }:~__: J
0

u,
HI,

Cjl t ... 1.....)

•

"
,

II ~"" e, 'J' y'0 ,

"



!•

Fill . .. c: OUlpul WfMI'" function of the p..,d,lf....- MIWNn ItMt rwo inpu l "..11

2. 4. SAM PI.I:-iG UI SCH IMI NATOH

A .am pllng dl . (' rlmln.tor m ai nly ('om prl.". an t.'!.,c t ronlc . wl tc h . n d ••torait'
c.pael tor f • •••• Fl i. 5 I. Th.· elvct r on tc , witch I. c cnt rolled by th e r e te rence
. lln.1 .0 Ihal Ih....w!t ('h I. cloll'd for . I ho rl pe riod a fl.. r th ., ze r o pa l ' o f th e
r., fe r-e ne e I lg nal. If thl' l a m plin ll pe r tod ( . wltch c lneed I II .hort with r e epect
10 th ... period uurallon of Ih., rt·f.·rt'n ('.· Ilinal . th e . to rall" capac llo r will be
cha r e ..d with tht· mom ..nt l ry volt'll" o f th .. Input . lgn.1 d urln, lh., . ho rt . a m pli ng
pe rtod. A. can b., • •·.·n In Fleure 6. Ih., vo ltall" ac ral' th e . to r a i " ca p.c lto r
will hltv" IhO' . I m.· we verc rm . , the Ilm.,-u" II,·nu.·nt Input .llna l •• a functi on
o f thO' pha . .. uIHer..ne e , With thl . "halt· dt ec rtmtnator circu it . th e Input .nd
rt'fc r e nee . Igna l a r .. b.-IIt'r lIul' p l'I'IIIl'd than with tht- pr.. vlou.ly menuon...d ci r
c u it • . Thl a CDn b,- v" ry Impurt"nt Ior- many appliciltlon. ,

~.o-l -M'if-.--Ol-.. """,
" .lJLlJI0-_-'

, ', /
'-'

",/ Fig. II:
VolU91 ICt'OU IhI~1or... Iunction of

..... pMwd'f1..-
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3. VOI.TAG"; CO NT HOI.L ..rn OSCILI.ATO H

t:Uh .r lin ollrlllllio r rquipi'~' d .. lt h • n rll ...t ur dlu<.I, " o r " mu JUvllor"l u ,' hi u h..d
a •• volt'II~' c o nlro!h'd ollrl il a lor ( VCO) . In ttll' "' ~Ij " u f II mulll YIlJr"l or, a
c a pec lt or I. ("ha r , ..d al a ... on ll"nl eu r t- ..nl unlil II ("' I"I ~ l n pUh 'nllll l III n ·ll('h .·d .
Th.. ci rcuit Ih . n . wll c: h.. 11 t o It ll ol h.. r IIlall' .... h., I·.· ttl<' r-apdc n o r III .t1••"h .. r it'd .
Th. r h. r , l' e nd d l,,"ha r,c Um t'••nd thu . Ih,' fro·<tu. 'ncy a rt' .It-p~·ntl~·n l on Ih.,
valul' o r t he conlllani cu r r ..nt , Thl . cu rro'nl til (·on lroll.. <.1 by th.· f)C - voltag~'

...omln, rrc m t he I,h. ... com p, r . lo r vi. a IIC a m pllfh· r.

4. t 'UHTltt:K CI KCU IT l':LEMENTS
4. 1. LOW -I'A SS ,,'ILTEH

T ht' pha ... <.I1 1c r lm ln. lo r a lhal ha ve lot't'n m ..nllun d l' ro' vlo u, ly do not it'tw ralt'
a Il C volt a l a l th e oUl pu l . Thi ll m ",anll Ihal , low - pa.. UU",r mUllt 1>0.. plact'd
bt' lwt'en tht' <.I IlIc rlmlnl< lo r . nd Ih .. veo . 10....• tht· VCO would ulh",rw ill" b", m o 
dulalt'd by th", r .. f",n·nc ", aillnal . Sim p le HC lo w. pallll fl lt .. r11 ( "'111. 7, ) o r II
ec -cat led 1. 1l flIh' r ( "'111 . 7b) a r .. u llually lIufflc l ..nt . Bolh rJ!tt'ra ( O'II I'l'rllIlIy
Ih'" 1" flll .. r I onl y proo uct' a vtl ry IIm a ll pha . ", IIh in wh ich c a n b~' ver-y trn 
port.nl with rt' lIp.,...1 t o Ih .. III'bl ll ty o f Ih e c o nl rul e t rcu n. The cut -o rr fro'./Ur ncy
o f Ult' low - plla ' fllt t'r mu.t bt' f,r low. r Ih lln th e- r ete rene e fr..qul'ncy In o rd...r
10 obtain a lIuff lcl",nt lIul' p l'tl•• lon o r th ", IIlgn.1. 1I0w ",v.. r , Ih l ll ha . a n ,dv"rlw
df.....t on Ih '" Iran.h'n l b.·ha vl nu r of th e I'LI. · el n 'ult .

1I0lh . In, l.. o r multlple lIt'clion r-un fi llura Uon. of bolh fll l ...r11 ca n b.' u . ..d . Th..
dllllldYllnlll llc lI C , 1l b ... r ...duCI·d .... hen lin " c ll Y" low - " a .. fIl tt'r III UII ('(!. Th." band 
wldlh of Ihl . 10W- pll llll fil l ... r- l n nu~'nc" 11 th. · ho ld r llll ll" o f Ihl' 1'1.1. c1 rnlll a nd
Ihu . Ih..."'I.....tlYlt y .

fi;. 7.: Simpl. RC low 'paI l hlll1

Fig. 7 b: Lagltll l1

-t. 2 , DC VOLTAG E AMl' LU'J EK

The hll{ht'r the IIm pll flc lltJon o f t he r rro r Yol ta llt'. ttw . maU. r wil l lot' m e r-e s

m ll lll ln l pha llI' dHfl'rc ncl' b~,t""" " n Ih .. reterenee a nd VCO fr.qut' n('y . Th.. DC
ampllrlcatlon In Iht· c ont rol loop de te rmin e e Ihr r ani t' o f . y nc hl"Onl lll tl on a nd
Ih .. Input . ..nlll tlv tl y. Howe ve r, limlh a r c plact'd on th e dearet' o f amllll fication
by the rrl'qu"ncy b",h . vl our o r the cont rul C'lr(' uit whlc h I. mainly dl'l't'nd~'nt on
the c ha r.c lt'rl.U.... o f th", 10w -p.' 11 fUl l'r. Opt'r.Uonal ,m pIUIt' ra. n Yt'ry . \lll 
IIbl . for UII" In I'LL · e lre ull . ,

- e.



5. API' LI CA T IONS
5. 1. J.'M DE MO UU L AT O lt

fo'lgu", 8 . ho w", thf' bl oc k di ag r am o f an J.'M d...m odulato r conet r uc t ...d acco rdln e
to thO:" I' L L - t ..dmolo lO'. Tht· Input .Ignal atn i. f r l' qu .' ncy m ochl l a t.. d , whi c h
rne ane t hat t he input tr ..qu .. ncy dr viatO:" . f r om the cent r-.. fn· qu .. nc y In th e rhy thm
o f thl' mOdula tion (71. T h.· VCO I. no w cent r e t !ed vi a th.. cont rol drcuit in
rhythm w it h t he Input tre qu...ney , It I. nee... . ary fo r t he cur-orr f rO:" qu .. ney o f
th ... Io w-pa •• HIll' r to b. ' higher t han Ihl' hlgh...1 modulat lne rr .. qu .. ncy et nce ,
olhe r w!tlt· ,It woul d not be poul blf' t o cont rol t he VCO above a ce r-taln fr .. qu .. ncy .
Th.· control voltagl" U ( l!. '" 1 la th" n me req utr-ed audio vo ltage, Th O:" PL L · (' l r cu lt
can be u.ed In a almilar memte r- t o convl'rt an J.'5K .Ignal ( e , g. HTTY 1 Into
a dlgllal IIC-algnal a nd Ih u a AaVl' the estenetv.. A F - ril t "ra normal lY renu t r e-d.

~
---Oo>F.

"" ." "" <J ~
~

f ig. B: Block d,. am of. Pll fM demodula tOf

5,2. A M D f;MOD UI. AT O H

T he c pes-aucn of th .. AM de modulator l••omewhat 1Il0 r " c om pttc e red, a a can
b. ' ..•..11 in fo' lgur.. 9 . T h.. In put vo ltag... Uln ia an em plt tude m od u lated a lgna l
wh ic h ia f.. d to one inpul of a product d.·t ..c tor- ( lI ) and aa rerernnce algnal to
a I'L L - ci r cu i t . A pha a.. lIhiftf'r (4 ~ 1 III prov ld ...d in front of t he phaa.. -Icc ked
loop, and the r-ea eon for thl, will bt' gly.. n late t-. Th.. outpul algnal o f Ihl' veo
la ft."d 10 tht." oth.. r Inpu t of th .. p r-oduct detector- (lI ), Aa III known Ircm th ...
op.. raHon of th l' I'L L - c irc uit , th ., VC O frt·qu.. ney la lockecl onto th t' f r .. qu.' n('y
o f th .. A M carrl .. r-, Si ne .. Ih.. veo algnal i. o f conalanl ernptttude ( no t am plk
tud ... modulal.. d ) the ou tput algnal of Ih.· p r od u ct detector- Include a tilt' AJ.' .Ignal
whic h la Hlte r vd ou t In a low·paaa mt...r in th l' nOnTIal manne r-, S tnc e tin' am
plltud.· of thla A F algnal III gr"all'al wh.'n the two 1I1gnaia a t th t" pl'oduct d.. t..ctor
ha ve a pha.e angl .. o f 00 o r 1800, th l a valu...hould b., 1I.'Iect.'d with t h.. aid
o f m e phaat"-lIhHte r n..twork,

,
PcL

5,3. S5" DE MOIH ILA TOH

Fit . 9 : Block d,....m 01. Pll AM demodulatOf

Th.' I' I. L · ci r cll it for A I\! dvmodutatfon can 1'8aily b.. extcndr-d ro r d...modulatlng
55B Iran_miaalolla . Nonnally , R Rigna l orlginallllg from the ca rrll' r oR"U1ator
I. h'd to Ih .. product detector, 1I0w.. v.. r , In (lu r CIlR" It I. p08lllbl .. to lock t h t."
I' L L - c irc uit onto tht' fr"flu ency of Ih.· ca r rtur >llgnal by fI·..dlng It to Ih .. Inpu t
of the phIlR.· ahlfh'r inllt .. :lll or th., A M 11gna l. In thia menner-, tht· eame r-e la
1I0nahipII .'dat lUI with AI\! dc modulatlon and It i. not n.. " e allllry to com pl'naal..
th ., <.Urr"rl'n t gain o f Ih., tw o d,·moduilltorll.
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~ ... , I'Il AS J,; - LOCKED OSC iLLATOR

It I, not c1~'ar In l'ngjn.. ~'rini clrd~1 .... h..ther- th.. de sc rtbe d method Ihould be
cI ll l'd I pha...· - Ioc kt·d or frt>(ju"nc)' l ynth"ll l olc il ia lo r . The the ory II that a
fr...... ntnnl ng oaclUator II lock..d 10 a multtple of a rl'f.. r e nc e frt' qllt' nc: y .... Ith
Ih~' aid of a phaa~··locked loop f Fig . 10 I . In Ihla appllcalion, the oUlpu l frt'·
qUl'n cy of Iht· VCO l a digitally dlvld..d a nd t h.. "han of the dlvlded Ilinal c om
pan'd .... i1h Ih .. rl'f~'renc.· l ilfla l ( c ry l t a 1 olcUlator , . Oflt'n. th~· uutpul fn·qu ..nc ),
II mtxed .... lt h anoth.. r f111 ..d fn ' qu.m cy and II dlvlded, Thla ml'ana 1111.1 t h...Ia
bliity of th .. VCO I...qual 10 th e long te rm I tabllily of th ~' c r)' l la l-c ont roll t> d
I l gna l. Sine.. va rtoue fr...quency dlvilioll ralloa can b.. a ~·l ..clt·d . t he VCO can
bl' adJulJ le tl to any fr...qu ..ncy n II fr ' T h,' r t'fe r .. nc e fr" ' lut>ncy f r tbe r efore d,· ·
It' r m ille l the Ipaclne be t .... t·e n t he chann.. la th at can be a.. Iected. Th .. tranli..nt
be haviour on .wltchini from one c hllnnt' l 10 anoth e r il dt'lc rlb"d in (1) . It I hould
be menuon ..d Iha l Ih .. hold rallit>, e , g. the dlrr.. r-e-nee b..t .... e ..n n II fr a nd th ..
fn'q\l('n cy o f thc VCO amounl l 10 2" - 10" of 'r II n , The I ho t1 te em I t a bill ty
o f Ih,' ou tput frt>qu ..ncy II d'·I,..nd ..nt on the characI ...rl ltiCI of lilt' c onl rol c i r c u it.

to'" • '0

~.~. F I{E~ U ENCY UIVISION ANU M ULTIPI.I CA TION

If 1111' r .. f.. r .. nc e signal c ont a lnl nermontce , t he VCO can bl' loc ked 10 any r e
qul n'd ha rmonic of Ihf' r.,f.. r ..nc e liillal ( e . e. frequl' ncy multiplication ,. F rf'·
qu ..ncy dlvld.. rs c an be ccn atruc ted in I Ilmlll r menne r-.

Th.. ma lt Impo r-tant , but nOI .11 . o f th e application s for I Inlt·iral..d , I'L L err 
cu lts h a vf' b.. en deac r-tbed , Th" author- hope s Ihal Ihll .... 11I h 'ad to n...... dl'vt!'lop ·
m~'ntl b• • •-d on th ....· Inll!'n,.Ung com po ncma ,

6 . AVAILABILITY

Moturol. o ff" r ..c c nom tc a t 1'1'1. Intt'grat..d c l r cu lll fo r I'halt'·lockt'd o.clllalo r.
In the Iho t1WIIV.. r an g.. : !·h ll. .. -Jr-eqaency detector Me <1 044 1'. Uu a l volt.llgt·
controlled multtvtb rero r- Me <1 024 I' a nd Ir-equ ency dlvldt'r . up t o 60 Mlh
(SN 7<1196 I. Ho.... evr- r-, 11 11 1111I no'c t' l lIlry fo r VIH' o.cl1la lo r l t o t,.. buil t up
al rr..qu ..ncy l)'nth"lla o.cHlatora for prlct' r ..a»on». Bo lh frt·qu ..ncy .nd 1'11 11. 1"
a r .. com pa r ed In th.. Me <1 0<1 .. I' .... hlch m ..ans Ihat II tunlns r ani " o r It'yo-ral
octav" l ia poillbl.. ,

Tht' Sleneli cl Corporation orr.. n I' LL -ci rcuit. for t' M lind AM d..modulali on
( NI-: ~60 H. NE ~61 H, NE ~62 U I. Tht' prten a r" around UM <1O. - - a l th t'
mom ..nt . Sinct' th.. p rlc .. s of a..m lconductors f.U conlld~'rably .... h.. n Ihl' mark. ,,
rl'qulr..mt>nt l fo r l uc h comp"nt"nt. Inc n>llt". r"' lonabl t' p r!c" . c . n bto t".p~·cl ..d
in Ih ... futurt' . Wh"n c on l ld.. rlnllh.· flr!ct> . hO.... f'yt"r . ant" I ho uld not fori,,1 Ihut.
th n '" m odul.tion m od.·. c.n bt' d. ,t ..d ..d and Ihat th"lt" c l r c ulII provld" a dd it io
nal I .. lt· c l lv lt y .
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7. In~~ln:-;c I.S

(II 1( . KIIn,,1<' r : 1'11I1l" n "y n. h run 1,,1• • " VI. Ikan;ol.. III HtO,.. 0
SU.· N... h rkhlln lli flllfiH l , 1· 111 .... 56-fiO

(2) (',J.llym.: " r o ,"' 1'1 1< and II . lttn .. r Ih . I' ha ontrolhd ( Illalor
.1110 a s... tt .. th (, Inllllratur

Boll !'i) 10m T . hOl.al J.um I oi l 1I962J , I' a ll $ 9·I:i02

131 A . J .(,u ld al d o : A o a l y a l a of th. , I' ha . - COl'l tro l h d L....,I' .. lth a
s.w !.)( Ih Com!,arator

Ho ll Syahma T ..chOl.al Journal oi l (19621 . "-ll' . 603-633

( 4 ) IJ . " . & hmll l .. r : Ba . 1e 1>I l lt a l C'lrT'lIla
VII ..' ('OM Ml: ~ICATIO~S J 11I~il l . hhtloo J , J'a i "" I !lO- U !l

lSI H. I.. nl z : A Wlu.. band Hl o , MO<tu !.tor with S<-hotlky I) lod.. ,
In thl...d Ulo n of VIlF C O MMU NIC ATIO NS

161 I . TIo'I U" a nd ("II . & h" nk: 1I. lb l.. lt .. r -Schal tun,.W, hn lk
SI.rln,.. r V('rl •• 19i 1

(71 C .Gn·y: A Simpl., M.'\hod o f M.·••urln ' t ' r " 'lu"ncy Ih' v lat lo n
Vln' CO~f l\.lUN ICA T [ (lNS (ll IY71 . F:d !llun I, 1''' 6('' ' 4n _4 '1

(8) SI • •wtk , C o r par nUllo: /'ha,w -l ,o cko 'u Loop :
In t r od uc llun "nu Apl' lI r_Uoo Noh' . o n I' Ll . - ci r r u l lA .

PH I Cl. IU D U C TI O N :

COMPU.n; KIT fOR A SlX ·DIGIT 1~O Mllz fRt.'QU~CY COlJNT ER
('omprl_ ln, !h ... tullowlllll kll a :
OL 8 TM 001 Sill: Utilt l r..qu ..ncy COllnt..r
OJ eTA 00 1 Hlllh · lm pt'd ;o.nc (' P r ....mphll .· r
OJ 1 JZ 00 1 1 101Hz fr<'qll"'n.ey St,.,td..,.d (wllilout cry"I"" un~)

OJ e PI 00 1 no MHz pr nl..r
OL 3 YK 002 U"lv ..r III PI r 8111'1'11
MPU;n~ KIT WITH C RY5 T AL OVI::S

OM 315,
I>M 61,

OM "OM 108,
OW 70,
OW 71~



AN 18 W 1'(l'W Jo:II AM l'l.lFlEH ron -132 Mil t.
WIT II I'R INTEIJ STHU'I.INt:s

l>y .... ll ul. t.· r. 1J.1 I E~:

A n..w gton.. rllUon of "'lulpmt'nl ha . b...-n d"vt' lop"d to r 1II0bilto . to rvl(" ·11 o f publk
...tlllll .. . lind bU' in'·•• ('o m m unl(' a llonll at IIIt F. 1'1", eern tconduc to r- manufactun'r.
h. v.. d"vdoV"d n.·..· r""w"r Iran . l.tor. for Ih l . " (JU lpm"n! Ih at o t ter out put po ...· r
It'vt'h of up 10 au W al 12 V to 14 V . Thl . mllk.-II ..uo·h tran . t lltor. v" ry lIull a bh'
tor m obth- op.. ration on ttn- 70 (' III Ilmllt ..ur blin d wh"n' t h..y c a n I.,.. ulI.-d to build
up an ..rrtd ,·nt puw<' r ampIUh·r . A th ...·.·- lIl ag .· pow"r am pl lfh' r with an outpul
powl'r of 18 W I. to b.· d,·. (' r lb,·d . AII Indu e-tan .·. ·.. a roo In th.· fu n n o r p rlnh'd
atrlplln.·• •-tched on a doubh··COllh ·d "pOlly board . The r ..produdbllity I. thus
ext rem ..1y good and Ih.- dun .. nlltun ll are v.. ry ('o m plle- t.

I . C lIAHA CT t; iHSTI CS

Th.. follow in g valu" a "",,·r.· mt'allu rl'C1 whe-n .. quIP P.·d with th.· il V"n P h il ip. t rlln. ·
lator a:

Oulput pc ...... r:
D r l ..... pow .. r :
C u r r " nt drain at 13. 5 V:
Suppr .... lon of rlnt harmont c (864 Mill ) :

16 W min ., 20 W mn. ( 50 n J
300 mW min . , 500 mW m.ll .
2.11 A t o 3.0 A
. pp ro.. . 30 ea

Th l . IImpllfler h•••h o boo..n c on al M.lc t t' d u.lng HCA I ranal.lon: for T I and
T 2: 2 N 59 14 and for T 3: 2 N 59 U. With thl. ve eet on, lin output powe r o f
approdmalt'ly 8 W wa . obratned .

2. C IHCUIT DETAILS

T ht' c i rcu it dlaeram of th .. th,... .. ·.t . i .. ampllfl .. r I. iiven In FliU"" I. Inpul
a nd ou lput Impe dane... • 1''' 50 n. AlI lnduct~C" 1I rt'qulr..d for tr.ndonn.tlon lind
nlt'ctivlty art' In th .. ronn or prlnt..d . t r l pHn.. . ( L 1 10 L 9 ) . Thl"Y w.. re dr 
m e n . lon ed a . d.... c r-Ib..d In 01. It I. plann..d to .... pldn how th .. malchlni e! .. 
m ent e c . n b.. celculeted tee m Ih.. t ran.lllor data In a late r aMIci...

The drtve powe r o f al.prodrn alll'ly 35 0 rn W 1. m. tch d t o thl" low . nd corn pit's
bal"-lI'mlttt'r impedanc p o r Iran .I.lor T 1 ..... Ith the .Id of m.tchln, lin k C I, C 2,
L I . A po .....er o f approalmately 2 W I• • v.Uabll!' .t tne cctt ec to r-, which 111 ft' d
vi. th t' matchi ng nt'lwork or C 4. C 5. 1. 3 to the bale o r Ira n . l. tor T 2. T h l •
• tal" al.o ampHfh". by apvroxlmalt'ly 4 ti m e . which m ean. t ha I aboul 8 W can
be IIIt'a .urt'd al th .. eott ec to r, T h.. power II th.. n fpd t o the ou tpu t Irana l .lor
T 3 via a . lm Ua r malchln.: nt·lwork . A .om ewha t m ore .. llte".lv.. n..t .....o r k Iran.
rorm . th .. load Im p..danCl· o r 50 U t o Ih t' r ..qul r ..d wo rklnl Impedanc e for tran. 
bto r T 3.

Ch oke. C h I to Ch 3 fill' DC Il: roundln tl o r Ih e ball<' c onn..cucne ar.. no t c r it ic a l.
Mln!lIlu r .. r.. rrUt' c ho k with an lnlluctlv lty o f approxlmalt'ly 100 n il a r e uaed ,
Th.. colle c tor DC ·volt• .: a rt' fed t o th e Iran . l .lor. via th.. low -Inductive tn -
du ctancll'. L 2, L. , L 6 , wh ich . n· a1.0 In Iht' fo r m o f . t rlplln.· • •
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'r ne power t ransl. tor IlI .X 69 ( torm.· rly 266 li LY 1 hall only b...-n dt'vl'lop..d r,,
Ct'ntly by Ph il ip •. Th., prlct· or approxtm arely UM 150. -- Is or COUfa l" vl"ry .. a-,
p..n.lvt' fo r amateur- .. qulpmt·nl but will not doubt drop sflt'r pr odu(' tl on or prt>
f"s.lonal e emmunrc auone .·qu lprn .'n t g.· ts und.. r way. Ilow .. v.. r . th.· modlfkatlon
ha . s ho wn that It's. (·xJlI'n.lv.... low .. r pow.. r tran.lll to r. su('h •• m e m .. n tl on ed
RCA tYP"1I ean b.· uaed. In th., ('lillH" In qu.·~tlon , It was not n.'('o>uary 10 ('s rry
out any motlifkiltlons of th L' c i rcutt or prlnt ed crreu u board.

3. C O M I'ON l:NTS

T I : B LY 3H ( I'hUlps )
T 2: m.v 53 A ( l'hlllJ'. I
T 3: ur.x 69 { I'hlllJls I

C I . C -I, C II : 2-6 pF ces-emt e dlll(, t r immer capaeitorll ( 10 mm diamo>ter '
C 2. C 5. C 7 . C 8. C 9: 3-12 ('t'rami<.' dlae trlmm .. r capacitors

( 10 mm dturm-te r- I
C 3. C 6. C 10: 82lJ p F c.·ram le dlll(, ('apaclto r ll wtthout win's
C 12: 3-12 pF ('e ramie tubular trlmm"r
C 13: -1 - 20 pF c e ramtc dlll(, Lr tm m e r ( 10 mm dtarnete r-

C 1-1 : 22 " F ta nt a lium l"1 ..ctr-otyuc capac itor

C h I 10 Ch 3: 100 nil Ie r-r-tte c hok.. ( Ut' Iev a n 1025 - 94

4 , C ONST IWCTIO N

All c cmpor...nts ar.. accommodate d on the doubl .. ~coa l .. d p r1ot .. d ci rcuit boe rd
DJ 1 1o:E 00 1 wholll" dlm ..n a ionll an' 140 mrn x 44 mrn. Thla P C - boa r d III ahown
in . ·Igurt' 2 to getber- w ll h the eom pont'nta and IItrlplino'lI, 1101.. 11 muat bl" d rlUt'd
In th t' boa rd tor all g round connvct tcna a nd tranahltor lIupportll. All " ho t" con
nee t to ne art' dl r .. e tly .olt~.. r .. d ,,0 th.' ccnduc tor 1140"11. Slot ...hould be sll wn into
the P C - boa rd for the by paas c apa c ito r . which ar.. mounted all shown In th e
d r a wi ng. Th.. po.itlv. hal' or tto.. o""ratlng voltlill" III fcd via br-Idg.. a to th t'
bypalla capacitors so t .lat a mA ·mt't.. r- Cf" h .. "onnL'c lt'1! Inat.. ad of th .. brldi"
during t he allgnmt'nt p r " c t·du r"!.

Furth t' r dt'taUa r t'gardlng th t' .:o rUltruction can bt, a.'t'n in the photographa FI 
gor,'a 3 and 4. T tl(' print ..d cl r r u U boar"d ls mounted on II aom .. wh.. t s ho rt .. r

h eahlin k which coots aU m ree trlinalstol'lI, Wa ll ", mad" f rom 15 mm high P C 
board mat.. r la l a r .. eolde r-..d to the .. dG" of th e I'C-boa rd. and a cov.. r Hhould
alBo be p rovlded.

Out' to th.. non-Hnear r"lalionahlp bt'I .... t'n Input and output H F · vo lt a ll(·. th ..
a mpl ifier Is b.. at s u tted fo r F M-tnnamlaaJonli. At low .. r drlv.. leve l s w it h
cor-r-ec t ('a rrler adjuatm ent , It can aillo be ulIL'd fo r ampllflcatlon of AM algnal",.
In thl a CIIS.. . how e ve r, a n A F d lato r1lon o t Rpprollimatcly 10,," wil l r-eeult .

5. AVAILAUU: PARTS

St' .. m ate r ial price IIMt.

6. REFER EN C ES

(I) K.ll upter : St riplin... for Vllt· a nd UJIfo'
VHF C O MM UNICAT IO NS 3 (19 71 ). Edit ion 4. I'IIGt'8 207 - 2 16
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23 ern I ' H E A MP I. I Vl E H WITIl !'ltl NT E D MICHO- STJUI'LiN ES

by K.ll up f<'r, D.I I EE

!l o th Si .. nH·n,. Ilml P hil ip ll bl'l,uj,(ht out 10.... ·81j,(n lll I r un 8 t810 n In Iho' ''''(' (Jnd plll'l
uf 19 71 th at o' ~ h l b l l a ""nllld,'raUl ,' gatn In Ih .· lo w.. r G Ill l'll nl,:" wnf lo w no l8 "
f1~ I''' '' , Th.. Ill",.t impo rllwt I:Ip""lfi"Rliuntl o f th ,· ...· non -" ~I'''" ll l v .. ecmtccnoue t
o ro' a n' IIlv.·n In ttn- fo ll uw ln l: labl<-:

T yp" Ma nufac l ur.·r 'r (GILt ) G, (dH) """ fo' ( dll) "' f (Glhl

Iifo'l! 14 Sit·m .'nl:l J.4 9

r
,

I
a

!lFH 34/35 Sit'nwnll 3. 0 ,
'"' a

lH'H 90/91 Valvo/ I'hillpll s 13 3 u.a
Th ,' IIp''clficllliUl,1l Indicatt· that Ih .. ll.. I r anlli litorll a r-e lIu llabl l' for U. ... II . p r .. •
ampll fi " r ll, mlh' rll or fn" lu, 'n cy multl pli .. r ll In 23 cm r . 'c" ! V('rll , VIIIIl£ Ih., a bov..
trlln lli llt o r ty p"II , Ih .' lIulhu r flr llt ly conat r uct ed a p r t' lIm pli fl ...r for 1296 Mlh .

I . l'Ro"!"(rfVJ'fo;

T h,' ci rcu it ahow n In Fi ll. I .... a ll us ed tor th e !ir.t t' ~I"'rim(>rlt li . The c rrcutt
W il li bu ill up o n IIlng 1l· c opper vcca t ed P C - board matt· r ia l uiling a l r-. pa ced Ilt r tp
IIn '.·II. T h ill const rccuon til "hown In Fi g. 2 a nd 3. T b e tncuc tenc e e L I an d 1. 2
a r-e IIllv t' r- pla tt· u Illt·t a l IIlflpa of appro ~ imatdy 27 m m In I..ngth a nd 7 m m .... Id....
Tlw luninll c a pac ltorll ..hould h ave II varillUl " caJ>lIcitanrt' rang" of 0. 8 pF
10 8 pl" . V,'r,)' hllp" rt"nt fo r th " o p" ratlun ill th ,· llh" r h·t; t pu lllllbl,' ground con
n..("\lon fo r Hit' e m ttt er-. An " ~lImph' of II lIultllbll" ccn et r cc tton III liv"1l In 10'11. 5 .
Th.· trans l lll OI' In '" HFH 35 wa ll t ri ..d in t h e t.! "llc r i l.>.· tl ci rcu it. Thl' rt'll UIt wa .
R powe r- ~a ln of GJ> • 10 dU and lin addit io na l nc ta c rI lfU r .. t '8 .. 5 dB.

" 4-6dU
10

7 .9 -10' 1' •
Gp

F lo t - fo'u t

If Ih l ll I' rl'am pli fl,' r ill connec ted 10 a rvc et ver having a noi ll" tigure o f t ' r ..
9 d U, th~' tutal no i ll" f1gur.· ln llt ' rt tht· va lulo'll 11.11 II. loowe r r a t io ) will amounl
t o :

Sf nce th.·..... t rungllilortl ,'~hi b lt a v"ry hl llh gain a l lo w.. r treqcencte e , i t Itl n.. 
{'t· .!Iaary for th "!Tl t o 1.>., n ,'u l rallzt'd at lo w rr-e qc encte e by llu lta bll" netwo r-ks In
th.· ln terconnections . Th.· tl..coupHng at th ... o"...rating fr .. qu e ncy i . m ade with
th.· atd o f a "' / 4 c hoke at th., ba Ht' ( L 3 ) urtd col h'c to r ( 1. 4 ) with bypa u c a
pe cnore ( C 4 and C 9 ) of a pproxtm at .. ly 15 pl". TI lt" da m pi ng a l lowp r frt'qu,·n ·
c 1.. .. i8 made with Ih .. a id of t h... conn t'c t.'d RC - Iow -pa lill li nk,.

2. MICRO -STHII' CO NST HUC T IO N

Fig . 4 IIII0wII Ih " circuit d iagram and approltlmalt' . Irlplln t' tlhap"l1 fo r It 23 em
pr" amplifh ' r buil t up on a dou b l.. -cca re d glatlll flbr.. r t'i nfo rc .' t.! t .. fi on ( I'Tt'f:)
board , No alignm ,' nl e! .. m .. nt . a re r ...qui r ed . Tilt' lltriplin t'li we r-e dlm enatoned
a c cordin g to 0). H owt'v.. r . dl rr .. ,...nt IItrlpllnt" eonfigu r a tion. w Ol be n t' c t' llllary
to lIul l tht' va r lo ull Iran. llli or Iype . , Th.. llt> a rt' Indtc ated in 10'11 . 4 by t he da .hl"d
lin..... The ballic d .. , lln Itl v.lid for t rantl ili tor Iy"t' Ht'R 90. If the O f'lt 14 I.
10 be ull e d. It will b... nl'c .. ' tla ry fo r Iht· an l l.. d paM of L 2a t o be 15 mm long
Inal.. a d o f 6 mm an d th .. out put mU lll b.. prov1d" d wt th a IItub Hn e o f 20 mm by
J rn rn , fo 'o r Iran tll at or typ.. B FR 35 , lin add Ulonal IItu b-Iin.. o f 10 mm by 7 m m
will be n..et· u 'ary a t t h t, cot tec tc r ,
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Fig. 2 : ConlfTlK:tion pr incipla UII"l a,r·1pKed rt ..pl'....
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Fig.. 4 : Cir(l,lil d.....m of. 23 em pr.mplofitr uti"" trantitiOf type BFR 90
(da thtd II.... : moeM il;alionr. ,tqu"td BFR 14 Of BFR 35)
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Fie . IS : t ..,,81"hOftlMUoth for~_ 'YP' B FF! to

Thl. c-Ircuil .lso obta an. t ht- prl'vlou. valul". of Gp .. 10 dO and . ' a .. oS dU,
St r lpllnt- L I ah Ortci rcUlt . all fn·QU t-nch.·. tha t a rt- 10"'l" r t han the .... o r ki ni tre
qut-ncy . Thi. m.,an. t hat Inlt-rr.. rene .. du.. 10 ccnve retcn l"U..c t ..... 111 b.. virtually
ayoid.,d, T h... bypaaaini or the op.. ratlni Yoltag.. conno:c-Uon. I. mad... a. d ....c r tbe d
In S..dlu" I . HO.......ve r- , (' .. ramie bn>.aa capac itors ..IIthout I...d. ar(' placed In lO
.Iot. o n th... PC·board. V.. ry d.'d.lyl" fo r th e ope r-arton of the a m pli tll' r ia tha t
in put. and ou t pul. ar.. to'nnanat...d J1h a r l' a lSU yl" load oC SO n, T hO' roll o.... 1nl
eonve rte e . hou ld b.. aUrn.. d tur po er m a tc hi n r a nd nol fo r m in im um nolae ,
Va rlo u . l",n gtha of cabl'" can lo.. p lac"d bt-t .... .. "n t ho' lUll'..." . a nd p re am plltl" r
fo r c h"c k lni th .. matc h ing. If lh f' fi .. ld a l r"' ngt h Ind lcalion o n lh t' r " c l"l vo:r doe.
no l va ry ir". tly . It can b.. fI.,u m o'd t h llt II lo:ood m a tc hl n " h alO bo'...n o bt af ned.

L

I

1

""u

[
E
E
:il

I.

DJ 1 EE 002

90mm

Fit . IS : Pnn~ coraitl boerd DJ 1 £E 002 for tt. 23 em pr ......p1,f...
(M&I..ial. 91'" I'bI ' ." nl oretd I.l lon lPT F£ 1. doublleoto'ed l

- 9. -



•
I

3. CONST BUCTION

Fi g . 6 shows the pr-Inted circu it board fo r th., <1"Ncrlb,'d p rt·amJllUh·r. Thl '
boa rd I, d",lll:nall'd ll,l I EE 002. T he dim"nlllonll ar" 90 mm " 50 mm lind It
III mad.. from a doubh·-coll t.·,j glalu-f1bn' r .. \nrorC"l'd h ·n on ( PT F t-: ) bORI'd . Til t·
strlpll 'H'B IIr .. dtmen sf on ..d for the trans,",!"r typt' HFH 911. It t. n..ce s ae ry (or
1101('11 to lot, dt-tlled for ttl\' t r-ana t et or-, th.' two UNC lIock.'!" lUI wdl .UI for t il t"
sho rt-circuit 0/1 I. I ; .10111 mu st b.' IIIlWn (o r ttn- ltYl'n n (,ll l'lIellor• . T il.. ectuer
lnll or th t' s ,' c h i p c apac tt o r a mu et lo,' c err-b-d ., u t v.' r y quickly IIln,'" tlw v"r~'

thin c .. remtc plat.. . art' dlllllll .Wd ve ry ('II BUy .... Iw n IWllh'd on "'w "hit' ( In con
I ra81 to a 1I01<1I'r ba th ). F l g . 5 IIII0WII how Iht· tr-anetat or- I II Inlllalh' tL A "holo 
graph or the prototypO' I , gt ve n In F ig . 7 and " ho w B rur1.h "r d.·tllll . of the c on
IItrucUon. Th,-' pott'ntlomO'tO' r I' 1 I, IlII.\Cnt'(l 110 thllt Ii cu rr"'nt of lil'l'rordmlltl'ly
2 rnA nowlil throu.\Ch T I, Artt'r tilt' allgnrnt'nt I' I may b" rl'l'lac('t! by t...-o nll.l'<I
rl'>llllton ( Ilpp r o ll. . 12 kll /I.2 kU),

3.1, C OM PONENTS

T I:
C I , C 2, C 4, C 5:
C 3, C 6 , C 7:
1' 1 :
HI. H 2, H 3:
2 BNC c o nrw d o rB

BF H 90 ( P hi li p . )
.. "proll.. 20 p F c .. ramlc bYl' lu" c lll'a d t o r chII' ll
al'p roll..620 p F ce r-am!c bYl'llB Ii capac itor chiI''''
20 kll m 'nilltun' n-tmmcr l'ut"nUum ..te r
62 n ce r bc n r-.. " llItorli

4. HE FEHENCES

(lJ K.llup f.· r : Strlplin"B (or Vl lJo' and l 'lll-'
VIIF COM MUNICAT IONS :1 (l971), Edition 4. l'a ll" 11 207·21fi
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C IHCU L AT O HS AND ISO I.J\ TOItS
I' a 1'1 II

by H. C.. nl ,.; , IlI , 3 WH

3. 1. 1 . ISO DUCT OH on GY IlATOn

One ape cla l type o f ct rcutatc r- wllh lurn p"d .. lemvnts I.. II ('01111"'0.' '11 whk h ha ..
be en d...l gnal ed ISOnUCTOH ( Md a ba ) o r GY HAT O H ( Mtc r c wa vc All e, ). Thla
com po ne nt do t' a '101 have on.. Important cha rac t .. rlatic or a ct r-culato r-t th .. malch
Ing at the conuecr tone . On.' can a .... urn .. It to 1;... th,· coro- o f " c l n'ul a tol' wilh
luml' ,' d t'l ..m ent e but withou t t r an afo r m a l lon linka , conn'T lionll a nd malchlng
e le m e nh { ~·I g . 10 I. Th.. t aoducto r or gyra lo r III th"I·"ro n · IImalh'I' lind 1t'lIl1
e xpenatve Ih an a ci rcul a tor. 1I0w"'\Ie s-, It will b.. a bl e to b r- ul...d fo r Ih . ' tlam"
application . a a a c i rcula to r It eXIt' r nal m a l ch ln ll: IIn kll ar.. pr-e vtded , Fo r Ihlll
r e a , on , Ih l ' c ompon enl l a e"tr"m" ly lIu ltabh' for ua.' In IIl r lpUn.. ct r c u tt s , An
other- advanla ge III thai Ih .. r-eeonant rr .. quency o f a cl rculalo r built up In Ihla
manne r I. d .. l enn ln e d by Ih e matchin g Unk . a nd can t hull b ,' tlhlrlt'd In a r-ete
tlve ly wide tre quency range , Of cou r-ae , It I . al ao puaalbl .. fo r such a c t rcutato r
10 b.. matched wUh the a id o r th e m a lchlng Iinkll t o other lmp,-da ncl' \laluell:
Ihan 50 n.

F!9. 10; An iJoduelot

T he impeda nce a l th " th ree conn..c ucne o r II gy r ator o r Iaocuctcr- c onllill ta o r
th" ohmic r e e i e t anc e 1'0 and a p ara llel Ind uc tlvlly 10, F o r Iht. r " a llon. It l a
nvc ..".ry fo r matc hing lin k. 10 be provld.. d al ccnnec tton I a nd 2 wh .. ",'a ll
conn ec tion 3 I, Ie rm lnate d with a l'(' lll alor ( It 3 ) an d a para ll t' l capacltanc e
( C 3 J a a s ho wn In F ig. II . T h" va lu .. a or It 3 an d C 3 can b.. d .. t e r m invd wllh
Ih e following fonnula ll :

R 3 • 1'0 ; c , •

' 0

Wher-e by '" • 2 d ; w ith t • r equi red op" r atlng fr .. qu.' ncy o r c ..nl r .. tn·quency of
the r e qu lr..d rr.. q ue ncy ran ge . The Ieodu ctor- o r i,Yrato r will cp e r ale a a a cir
cu lato r w ithin the rroqu en cy r a n Ill' in which t h.. ln du ctlvlty 10 Is com pe neat ed
tor by C 3, At r .. . onanc e , the lltopba nd attenua tion III Ih l'oreUc aUy i nfinity; a t
ot he r Is-equ enc le a , th e s topband att .. nuatton w1lI fall . The ban dw idth III d ,·I e r m ln .. d
by the loaded Q L :

The 10w.. r the va lu e o f QL Ih c wld.. r w ill b t, t h.. ba nd wid t h.
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Typica l c alcula tl'd val ul'a Cor an l aodu ctor c ove etn g the 7 0 e m blind art' glvt'n
In f ' lg . 1 2 . Thl a a llowa th e valul'l for R 3 and C 3 and for the tranllfonnaUon
n.. twor-ka t o be calcul a t e d. fOl g. 13 gl vt'a the IItopband lind pa ' abllnd a tt e nu ation
all a func ti on ot frt'qul'n cy . Aa an ex s m ple , th l' rr e qcency chlract{'r l aU c lI ot a n
Illodu ctor type 1.8-3 wh t'n t un ..d t o 435 Mlh ha v{' b...·n d rl wn b...low thl a . It can
be 1I...v n trom th b that t he bandwidth ot th l a com po nl' nt la m or.. th an lufUcll'nt
fo r radio amateur-a.

T u ble 1 glvl'lI the nomina l Hpl'c1flcaUonll of t he avallabh' Iecducto r type-e.

Frt'qut' ncy Rang.. 100 - 200 Mll z 300-600 MH z

Fu r th "'r a p('c Ulc atlonll and lIppUc .Uonll can be tl k..n from

lnee r -t to n 101111

Stopband att en ua t ton

'0

'0
Q"
J)",a lgnat ion

I' r in ' ( Dee , 19 69 )
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> 2 0 oa
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32 n il

7. e
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300•• 1) 1\1
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25 0 n
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23 0 n
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Fig, 13: Siand••d"ed an_nuation curvn olin.
IlOduc:tor _-s LB-' , lB-] . L8 ·7.
1MIow: F'IIq~Y dIAr-=l. i,tlCl calculated !Of.
ry"" LB-3 tv,*, to 43& MH!
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3. 2. J UNCT ION Ci RCU LAT ORS

Junction ci rcu la torl a r~ c loee ly r e la t..d to c trcu ta to r a wit h !umpt'd ele-ment a ,
Thia relaHon.hlp can bt· co mpa r-ed to that bt't ....-e..n cavity reeonerore and r ...o
nan t ci rcu it. ccnet ructed from Induct.on · , and capac lto ra. Fifl. 14 t howi.
junc ti on c ircu la to r manu rac tul'O"d In a lrlpUnp tt'chooloD'. T hl!' d... iinatlon o f Ih l .
type of ci rcu la tor orl,loate-. from the aymm ..t rlca l Y·ahap..d lin.. junct ion .

Thf' (.rrUp dilc In t he cent r e of thE' Ju nction r ..prE'l toll ti • dlt" .. c t rlc I"I." I Onllo r .

Thp amalle r t he dtem erer-, th e h 1lhl' r thl' frf'qut" ncy. Thf' r-ete t tve ly hi gh d ll'h'c
t r tc conl t an tl o r re r r-tt e matl' r iall , wh ich a r-e 12 to Hi tlm f'1 II a r t'1 1 al tha i
of vacuu m , a llow the conet ru cuon of ci rculator. fo r m lc r ow a ve e t hat a rt" ve ry
compact. In the Vll f ' and UIl f' rl lnat' . on thl' o the r- ha nd. l! II pOl l l bh· 10 ob
t a in mort' compact lllm l'nllona when ualng c c nc .. nt ra tt'd l'h'mlO ntl IlnCl' COnl' l'n
Iral..d f']l'mt"n tl Irt' ve ey much Imallt' r a l tower- fn'qu lOnl'h'l than wavt"i[Ullll'
r lO l o nato r l or )" / ~ t ranlformaUon Iinkl.

J unction clrculalorl III , 151. (9 1 a re conerructed In It rlplinlO. wa vl' au lfilO and
m le r o - Itrlp ll nt' eon tiru rilloni. At mtc r ow e ve frt"q u l'ncll'I , bandwi dth I of u p to
a n octave a rt' covl' rt'd; a t VH f' and UI "f'. the bandw idth II Hmtted to app rolli
m at t' ly 40,," of Ihl' opl'ratlna Ir-equency , ll owl' vl' r. if only II rl'la livl'ly low band 
wi dth il rt'qul rt"d , m c r e ' a vou n blt' al'l'clficat ionl. lowl'r COlt a nd mo r v compac t
dlmt'nalona art' poallbll', Of apt'clal In ll."rl'lt In Ihil COnll."Jl t II II Ipl'cla l cts-
cuillor manufac lUrl'd by Mt' la ba for paramf't rlc ampUfll'ra on tne 70 em , 24 c m
a nd 12 c m banda , Tablf' 2 glvlOl thl' lpt'eUleationl and prl('l' ( 1965) nf Ihl' l l'
th r l' l' ci rculaton.

- 100



Frl"IU" ncy .j J2 a u, 1296 Mllz 2300 MH z

Ba ndw id t h (min) 2 Mill .j MHz .j Mil l

Inlll' rUon 10HR (max ) u. e dll O. J d t! O. J dll

Stopband "H.'nuatl"n (min) 2lJ d B eo dB 20 ou
VSW Il (m a x) 1. 5 1.2 1.2

Im p,·danc.· $(J II $0 II $0 II

Cunn"ctorll TNC N N

1),·IIIIol Il11. t lo n .I ·6969 .1·6970 .I ·8017

I' r k t· '" US $ 97.!)O 9$. $0 88.00

Wa v,' gu ldt· junc llun-clrculatorll " xh lblt low"r 10lillNI and a bdh'r 8 tandlng wa v,·
r a ti o for th .· flam ,' IIt0l'uand nth'nualion and bandwltJt h men coaxial tYP" 1 ( 1'. iI.
all SWH o t 1 . 0$ lind an lnlll'rtlnn lOlifl ot 0 .1 dB ove r II. ba ndwidth o f 1$'- ) .
How evvr- , wavt'guld.· cir-culator-e an' la rgt' r th nn the a pp r op r-tar e e t r tp ltne typt'lI
a l VH F a nd UII ....

Fie. 14: ConU'UC'tlOn of • str ipl,.,. Junc:tlon circulalor

J . 3. SWITCJII NG CIHC ULAT O RS

St nce the d l rl'ct Joll ot drcula llon i. dl"p" ndl' n t on Ih l' po l arity o f the m a gn etic
bla . , it i. po•• Ib le tor the ci rculator to be U8f'd aa a I lmple I wUc h ( without
m o vin g part.) by cont rollin g thl . m agnl.'t1c fl " ld . T he Ifeld II th en gene rated
with the l id o f a n t"l f'c t romailnl.'t or by a permanent m a gn et whoee po larity I.
r e vt.'ra l'd by a ah ort , hl gh - c u r r f'nt l u r ge throu gh a m a gneU z in il coil. T he . ym bo l
ot a . witchl ng ci rc ula to r I . gf ve n In )o'l iI . U.
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Thl' radio fn'qu~'ncy c harllch'rlllt!clI of IIwltchlng circulaton <corn'III'0I1<J \0
tboee of ~'qulvah'nt conventfona l circulators, Furtht'r dl'tllll .. lin' IIlv ,·n . for
tnerenc e , in (1 ). (5) and (9 ).

4 , IS O LATORS

Illolator. ccna f st of a In' lin.. I IItripllnf'. coaxial Um' or wavt'guhk ) Into which
a m a llnt·tl c a ll y billst'd ft'rrlte body tal placed . T hl' HF- .. n,'rlO' Is IllllWrul'd III nn.'
dl r-eetion by t he f",r ritl' matt'rllll lind J, nol Ilffec lt'd In ttn- uther- din'cHon, For
optimum attenua tion ValUl'lI th .' opt'ratlng Ire quency muat cornctd- with th ... gy ro
m a gnetic eeeonant frt'qu.. ncy of the fe r r it e m a t t' rial. In thla context . th .. ope ra
tion of an iIIola to r cctnctuee 10 tha t of a circulator. In "rlnclpl .... II th r ee-por t
ci rculator will work 1111 lin hlOla to r all long a. one po rt ill Icr-mtna t e d wit h tho'
co r- rect tm pecance.

5. RE ~'ER ENCES

(I) V. E ,Dunn : Ci rculaton for VH F u.nd up
fo:lt'ctronICII 25 (1968) . Nov, . P a g... 84-87

(2) E . P lvlt : Zi r kulatort'n aUII kon z ent rt e rten Sc h altelem enten
Telefu nkt'n-Ze!tung 38 (1965) . f:d lHon 2. P a ge ll 206-2 13

(3) II . Mota , H. W. wr e de s F e rr-ue fOr Ht'llon anz -IUchtungll ' eclatore-n
und Zirkulator t' n

Telefun ke n-Zeltung 38 (1 965). Editi on 2. Pagt'll 187- 195

(4) Tht' Mlc rowa vt' En glne", r .· Hand book a nd Huyer- ' Guld...
( Chapte r- dt'lI11ng with mlc rowav... Ie r rtte )
P ublf eh e d by lI orizon lI ou ... - Microwllv " Ind .• O"dh am /M llll ll. USA

(5) P . Em merich . II . Junkt'r . E. Plvlt: Ft'rrUba ut' l t'm t'nh ' fll r die Rlchlfunk t t'c hnl k
Tt' lefun ken - Z t' lt un g 38 ( 1965), ~dU'on 2 , Pa g t, . 175 - 187

(6) MA -G1 UH ~' Io'e rrU.. Gy rato r
Bull e ti n 1068 A-12,68 of M lcrow a vt' A n .

(7) De- r- I. oduc t o r _ eln neuea Seheltungeelem ent
Me labs S.A.

(8) Illoducto r _ Ap plic a ti on Not .. 7- 182
Ml' lab. S.A.

(9) fo' l' r r lte Component. - condl' nlll'd calalog
Ml' I.bll S. A.
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A 50 MII ~ THANSVt:ItTER BY MOlliFICATION OF
IW C EIVE CO NVt: ItTt; n Il L 6 IIA 001 ANIJ TItANSM IT

CO NVt: ItT t: 1t Ill. 6 IlA 005

by Ilo u" rt It. Eldt· , W j1 !';NC

I . HEC EI Vt; CO NVE /tT E It 1)[ , 6 IIA 001

Th.· following mmlHJc at ion allowII Ih.· rt"C<'ption o f th ... 50 ~ll1 l 10 54 Mlh
( li md"r) band In conjurwU<>n wit h an in h' rm l!diale I r-equ vncy range of H Mll z
to 18 Mllz. T h.· origi nal circuit d iag ram (}) ill giv en In F illur.. I.

Wilh th.· .·x.·. ·l' tl on of Ih.· rt'llonan t cl rcu! tll a nd th " cryl tal . it 18 nol n..c .. llllary
for lilly ,·ompon.'ul values to 1.>•• cbunge-d. Th .· modl ttcancne 801'''' all follo wII:

Crystal: 36. 000 Mll z IIC - 6/1l ( for 14 Mil L - 18 Mll z I F J
Cupac tto r-a Col an d C 7 : 5 pl-'

All ludu<'1a n.· .·11 t"xu'!'1 L 1 a n' c1oll .. - wound u . in ll enarn elle d copp"r win' .
L I III IIl'ac ..d on" win' dtam.. te r- bd w...·n tu r-ns ,

I. I : 4 l urna of AWG 24 (0 . 50 mm) o n 1. 2 n..a r- coU tap.
L 2: IS tu rll ll of AWG 24 (0 . 50 mm) on a 3/ 16" (4 . 3 mmj con ro r m ...r with

VII F- con· . Call tap 3.5 tu rn", from ga tt' cOllnl!ctlon.
L 3: 13 tu r-ns of AWG 24 (0 . 50 m m) . Coli form.. I' 3/16" (4. 3 m m ) dlam"h·r.

with VIIF -c or.-' .
1.4: 11.5 turrla w tr- .. and co tt rc rm e r all for 1. 2 . Coil tap 3.25 tum. from

g round end .
1. 5:AIl L 3 .
1. 6 : 11 tu ena wts-e and c otl fo rrner- a ll fo r I... 2.
L 7: 36 tu rn. of 28 AWG (0 . 30 mm) on 1/4"( 6 mm) con forme r with SW carl' .
1. 8: 14.5 tu rne o f 24 AWG (0. 50 mm) . ccnro rmer a ll for L 7. with VHF co r e ,
I. 9 : 20 . 5 t urn• • wlrt· 811 for L 8. Coll fo r mt' r 3/16" (4. 3 mm) diam .• VlIF c ore ,
L 10: 22 tu en a, wl r .. all for L 8. Coil forme r a nd co r .. a ll for L 9 .

I. 1. ALlGNMt:NT

Tht· a ll gnmt'nt IIhou ld bl! m ad.. nil d e r-ibe d In (I) . It s hould be r ...m ..mb...r ed
Ihat r e aona nt ci rcuit, of Ft:T IItag c all only b.. che c ked (or r ..a onanc e with
a dtpm ete r when Iht· opl' ratlnll vo ltall" III conn"ct"d.

2. TRANSMIT CO NVE ItTE R DL 6 IIA 00 5

T hi. mcd t ftcanon a llow I the 1,11(> of th .. tra nllmlt convt' rt e r In th t' .ix m .. t.. r
ba nd o f 50 MIl ~ to 54 Mil t . The orIginal c i rcu it dia gram i. glvt' n In F lllUrc 2
(2) . T h.. rl'qulrt'd loc al oec ntatcr fre qul'n cy o f 36 Mil t Is Inke n f ro m th e re
celvv conve rto r an d ft"d t o conn ection Pt 302 on th .. tran llm lt conve r t.. r board.

Tht· following compon..nt a m Ulit be c hang ..d:

Cal'ac lto rll:
ln c r-e aae value o f the 5 pF capacito r between L 304 and ba . ... o f T 303 to 8 .2 p .... .
In ert-a . .. ve lue of the 8 p t' capacitor b.. tween L 305 a nd ba ." o f T 304 t o 10 pf·.
Incr..atl .. ve lu e o f 470 pF c a pacitor b.. lwe e n L 306 and output Pt 303 t o 560 pF.

All Inductanct" a re doee wound on 9/3 2" ( 7 mm ) di a m .. t e r ccn fo r me r e .
Wir.. : 20 AWG (0. 80 mm) enamelfed coppe r-.
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,.
• 0

p • :: ~

1 lit - .I j j

~m
u

~
U

~·O
. . .

~

0- ~

~ . ~
~

~

t:
;:: :l;•• ~

.. .. P t
1 •
• •,

u

- ~
, ill.~ ~

~
~ •

oR:
.

'" .
- u

•· 0 I•-" r - I' ..

-
- i

J

Fit. 2 : CIFCUII d........ 01 tn. , ... MH,
MOSFET conven_ l28 MH,lfl



=

•i ':!',

Fit· 9 : 1"tto1ovnph 0 11110I 14 MH, _

, ..... MHI traOimit con..-rter

Fit. 6 : C'raltt d,agr.m ol thll 14 MHI _ 144 MH,I....",,, , (:(InYWt1lf

- 10 5 •

c:f :U·
SF 22L Be 148

(;f.
BF 2u Ie)

£t. ,....
BF "5,BF 1'71

~.
81' 1'5l CI

(;t,
2 N 2926

~

• - I, i
?
;

•
• J _ 1,.

••·



L 303: 11 . 5 t urn . wit h c ..nl .. r t llP
I. 304: 10 . 5 turn.
I.. 305 : 11. 5 turn .
1. 306 : 12. 5 tu r n• • Co ll t llp 5.25 tu rne fro m cold ..nd ,

Th.. 36 Ml h InJt"ction rr..qu ency i. t .kl'n vi. II 100 p l-' c apec nor- conno·ct ..d to II
coil t llP o n L 9 of th .. r .. c .. t v.. con ve rt .. r [)L 6 IIA 00 1. T h.. coli tap II OntO turn
rrom th .. cold end, It . cOllxlal cll blt' 1. to bo' u,..d to connec t lht· 100 pl-' CII
pacitor 10 Pt 302 . It s ho uld be a , t ho rt III po , .iblt".

"'or opt> rll tion lit thf' hi gh end o f th.. band . It m.y b.. nec .. . . . ry 10 . pr.... d t ht '
tu rn. Dr to remo ve o ne o r tw o tu rn ' rrc m I. 303 . L 30 4. I. 305 and L 306.

Note :
11 i• • Dr c cu r-ee- , po, .iblt" fo r ot he r ln l e rmt·d lal .. t r ..qut·nc y ranllo" 10 bt· ob
t.lne d by c h.ng lng c ryat. l and lndu ctances J.. 7 10 L 10 to , ult Ih t· f n·qu..ncy ,

3. AVAI LABL E PARTS

4 . fH:n:RI-: NC ES

(I I G. La uf .: Th.. 144 Mil ot Ccnve r t e r wit h Du al-G.tt· MOS"'ET Mlu'r
VH'" COMMU NICATIO NS 2 (1 97 0) . EdU lon I . l'IIIl'" I~II

(2 1 G .L.uf. : Th.. 14 Mil ot - 144 Ml h T ra nlilmit Con vertc r
VII ..· CO MMU NIC AT IO NS 2 (19701. Edi tion 3. I' a l '" 129 -14 6.

U' 4 I 'I

\\\

A'V

I

OJ 4 LD 001 - 005
Comple te modu lar ATV t r ans mitte r for video and so und. Comple te with
al l parts except cabinet . Fu lly so li d s tate with di rect video and so und
output on 70 ern . Afte r completion It Is only nece s sary to co nnec t camera,
microphone and antenna.
See Editions 1 and 2/73 of VHF COMMUNICAT IONS for full de tai ls .

Total kit price only OM 396 . -
PC-boards price only OM 50. - 

Comple te TV pattern gener ato r al so available .



A IZ W DC·DC CONVI': HTJo:It FOH 12 V!28 V

by 11. -J. Frank.. , OK I PN

Alt houeh power- tran.lltor. for 12 V ope raUon on m e 2 m and 10 cm baml. h.v..
bt· .. n aVIUMbl e for 10m.. tim", now , many r a d io Imllt.'ur. pref...r to u.... th." 28 V
typt" Ilnc.· t h..y a rt' I.... ,·)tp .'n.lv.. . l'owl' r t r a n . l l to ra for fr",qut'ne!o'a abov..
approximate ly I GlIit u.ually n ·qu l r .. an op .. rlllne voltaat' or 28 V. St nco uluilly
only 12 V a rt' IvaUabl(> durlna pc rtebte and moon .. e p.. r a ll on, II. DC- DC convt'r·
t .. r il oflt'n r-..qulrt'd to ccnve rt th .. avallabl .. 12 V to 28 V.

Suc h II DC -DC conve rte r- with II m a a irnum ou tpu t po we r o f 12 W I. to b.. d... •
c rlbed h.. r-e, Sl nC(" the conv e rt .. r- op,·nte. I t a frequ ..ncy of 18 kll z, It hal bt'''1l
po ••lble to d...llln a Ught- we1llhl a nd com pact unit. Th.. r-fflcle ncy I. In .. Ile....
of 80~ du... to t he uee of mode r-n compont·ntl . Fla . I . how. tne Ilut hor'. proto
ty l' t' .

Fig. 1: 12 W DC-DCconwmr 12 Vl2I V OK 1 PN 001

1. C IIA RAcn: RISTICS

Uln -12 V

Uout -2aV

I'o ut mIll • 12 W

OJ'..r alina frt'qu e ncy - 18 kilt.

Dlmenllon. :
100 m m II 40 mm , h.. lght U 0101

W.. laht : ~o a

2. ClHCU IT DETAILS

Ou tput po we r

I'out

3.2 W

6 .3 W

9.2 W

11. s W

Efflehmcy

"..
" ..
56"....

1" 11. 2 Ihowl • circu it dllanm of th.. DC ·I)C conve r-te r, On.. of th .. mo. t
common pUl h -pu ll ci rcuit. hI ' b....n u'lI'd. In o rdt'r to obt.ln t h.. v.. ry 101.11
trl nafo rmf' r dlm t·n.lon. and to delJlln • v.. ry 10w.wf'lah t .nd com pac t unit , It
w•• nee...... ry fo r. rt' laUvf'ly hilh op...rlUnl f rt'qu..ney to be uI.. d. Thl. fr.. •
qu ..nc y of 18 kllz II above the audlbl.. r lna " of t h.. human ee r , A hlah .. rfiel ..ncy
can only be obtaln..d at thll rrt'qut'ncy wh..n u.lna ep..elll t r an afo r ro .. r mltt'rlal
I hlllh ••turatlon Induction • ICl.tI. tu rn. - I.... copper- loa. I and fait .wltchlnl
Irln.l.tor. , etnce th.. 'qulr.. WIV" voltla'" contaln hl rm on ic . of up to ten
11m... t h.. o"... rlllni fr ..qu .. ncy.
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Fig. 2: Cirallt diag,.m of m. 12 w DC·DC CCHlVWt81

Tho' t ran lform l'r I. wou nd on III lo r o ld ca n ' manufactu r ed fr om Ul l ral't'rIn 10
matprill,l. The windi ng o f thl. I r a n. ro r m t' r i. ao mt'what dHfteu ll . bUI o nly.
re w lurn•• r" r t' qul r t'd.

T h!" TO ~ Ir anl i llor ty pe IH'X :l4 II u.t'd for th e I wllehl ni Ir.n . l lto ra . Th..y
poeee... Iran. 1t frf' qu f'ney of rr • 70 Mll z .nd • r t' . ldua l volt'i" o f UC~IS)

• 1. 0 V . 1 Ie • ~ A . T be po we r- dJa. ipatlon I. ac tu. ll y 10 amall th at th e cool
Ini fin. a rf' no t r...l1y nl'Cf'II.ry . T h..y ne ve only bt' ..n p rovided for m cbne
opl'ratlon du r ini the I um m l' r month. wh pr.. hi ih .mblE'nt t t'mpt'r. turto a can
occur.

In o rdt'r to r e c lJry t he fund.m"nl.1 a nd h.rmon lc . o f t he 18 kil l . qu. rE--w.YE
voltlli" lit h l i h t' trlclt' ncy. It I. nee.. . . . ry fo r t••1 d icdee , e . i. dlodt' l with .
I ho n r- ev vr-ee r-ecove ry t tm e to bt· uI"d. Died.. . ty pe ) N 01 004 . r p . u lt . blt' fo r
Ihl •. In a ddition 10 th e ~ o ~ •• cepec u cr- , a cepscno r o t I j,lF II p r ovld..d Cor
CUle rlni lin' hlgh t' r I r-e qucncy eorn po nem•. T he pa eh -pul! r ecntte r ci rcu li UI ..d
In th la IlC-l>C e onve- r-te r h. 1 tn e . dvanl.lI t· eve r- • br-Idge r t' ctlfl t' r ci rcuit th at
m e voltllgt· drop oC o nly one d lod .. II pr...pnl pe t- ha H - cy c h· . Tht' outpu t I. not
iround..d. which m"an. Ih lll th .. nu ipull o f at'yeral DC · DC conv.. rt"ra can be
conn..ct ..d In I"rlt'l. Unde- r- non - loa d c ond lt ion • • t he oUlput volt.gt> wil l mc r e e ee
to mort' Ih. n :10 V du e t o the ove rahoot o f th e .qu.re wa ve voll.ge , If cepec nor
C 6 la nol abl" to wlt h ltand thl. volta It'•• load rt'.I. tor o f approlllmll" ly I kO
ahould be lold" r "d to ure output.

E xpe etence ha••hown Iha l .uch Il C ·l>C c c n ve ete r-e ha v" difficul ty in com m e nc 
lng o.cU I.Uon undt' r load, ".pt'cl.11y . t lo w tempe r-atu r-.. . . T h... vo lt. I" dl vl d" r
corn p rl. lng r .. . I. to r . It I . nd It 2 I. r ...ponat b!e fo r . l ll. r ting o.cl1l . Uo n. It I.
ulu. lIy dlme n al on e d .0 t h.t the t r . n. hll or• • r .. . pp r o lllm .t" ly bl • • e d Inlo cI • • 1
B ( Un.: .. 0. :1 V for ge rmsntum t ranal .lor.; UBE " 0 . 7 V fo r . llIcon t r .n l 
Iitora I. In th f' c . . .. o f ••hort ci rcuit o r e ltc hltJlg e d wlnd ln gl, no c u r- r-..nt will
n ow. Thp deee etbed DC -DC conve r-te r- II dlmen e ton ed 10 that It wnt c om m e nee
olclllaUn n un der load ev..n .t t r m pf'r.tu r e l of down t o _40 0C. T hll t. alao
v.Ud wh..n t he b.tte r)' volta gt' h•• drol'p..d t o 9 V. Iiow" vl' r, th e t r a n , l at or,
I re b l....d t o cla.a AB . which ro ...", th at In th e cale 0' • a ho rt circu it o r
" ltch.ni",d wl ndl n i a . a qul"ICl'nt curr..nt will n ow an d h" ll up thl'l ra nll ltorl .

- 109 -



lI ur ln c o.clliallon, t h~· Ulillt' curr...nt I. ca1n..d rrom th O' r....<Juack wln dln c .. 2
via t h.. ccm b lnatfun or It 3!C 3 lind It ~ !C~ . Th... hili:h.. r Ih ~· cu r-r-ent ,a In ur
th .. 1 1"".0 111111 101" • • th .. hl eh.. r th.. lml'..da oc .. . m . y b .. (h lJr:h.· r d rJeit'ncy ). IIt ,w 
, 'vI·r. It III ho l.l I<l b~' r .. rn,'m !.lr r"N I thul t il\' cu r r ent Ila ln d"C I".' all ". wit h dN'r. 'a JII 
lnll \ .'mpt' ratl.l r-e,

3. CO N:IT RUCT IO N

Tht' HC - IIC conve r-u-r- III bullt -"p on • p rlnh'd ci rcu it boa rd who . ... d im.'nllion .
lin' only 100 mm lt "'0 m in , Th.. I, r inlt' d circ ui l boa r-d , wh Jeh ha . u.' .. n d... i Jr:nalt'd
UK I P N 001 , hI IIho wn In FI I[, 3, The c(>cH ng finll of til t' tw o tran .I . lo r••h" l.l lti
nul !.I t' a llow..d t o t oueh , Th ., wlnd inll . , h"uld U.' wou nd ~" l ually over- th, ' IIU r rIlC .,
or Ih., toroid co r .. IInti ti x.'d wllh Iw o - c umpo o. 'nl Q.Iht'll lvt' ( Ara lti ll. IJH LT -I ' lull I ,
Thl . atl h.' lIlv t' III al . o u • •'d t cr- m oun t fn g t h., I r an. rorm.. r onlo tht, P C - bo a r d a rt .. r
conn~·c tlon, H the DC -IIC conve-r-t .. r dOt" . no t com m on ..... ollclllatioo. Ih i . w Ul
mt'an Ih lll .. ith.. r Ih... ball" or th.. ccttec to r connecucee to th.. I r a nd orm.. r mU 1i1
boo ..ll\::hIlOg...d .

>- - - -

,
Fit- 3 : Pf,nl..:l eirCUl1 botm:l OK 1 PH 001 Ilnd componenllocllllOnl

3. 1. CO MP ONl': NTS

T I, T 2 : H1"X 34 I Flli rdlilti l
0 1, 0 2 : 5 2 1" (S~'mh'ch J. I N .00.

C I : IIpp roX . 150 u 1" t llnt llHum .. I. clrolytlc cll pac Uo r ma x. 2S mm lonc
C 2 : IIpp roll , 2 .2 u"-, plll. tl c foU eepec n o r-, llpacl ng I S m m
C 3, C ", : 0 .1 ,..1", p la llllc foll cepec uc r-, IIpllcing 10 mm
C S 111'1'1"0' . I jJJo', to ll capacito r , . pllcine 10 m m

( do nol u ee a l anl a llum c s plic llor )
C 6 a pp ro • . SO ,..1" lanl aUum e l cc t rotyrtc c e pec ttc r , malt , 2S m m lon g

All r eo llla t o n a r e tor 12 . S mm llpac lne.
T oroid co r e 16 It 8 • S Z K F Ult rllp. nn 10 • 0 .015 I VAC )

Wlndm CIl:
will .... I b : 11 turna o f O• • S m m dl am et .. r I 2S AWG I t·nam .. ll ..d coppe r win.

both wlndlnc , wouod t o, "lh"r ( for Uln • 6 V: 9 lu m . of 0,65 mm
dlam ..t e r ( 22 AWG I

w2a w2b:. 111 m , or 0 ,1 - 0 . 3 mm diam.. l .. r I 38 • 29 AWG ) e nam ell ..d
c oppe r 110'11"" , both ...Ind ln,a wound t oC.. lh.. r.

w3a • w3b : . 1 turna o f O• • S m m d lam ..t er- ( 2S AWG I f'namellt'd coppe r wire.
bot h windin,a wound 101 eth.r.
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4. MOUIJo'lfo: n VJo: RS ION UK 1 PN 009

Uu~ to th~ d~mand for thl. DC·nc ccnverte r In G~nnany anoth~r veralon hal
be-.. n developed u.lna' r~ady-wound I r an a fo nnl' r. The pri.nled circuli bolrd of
th i l mod.. l had 10 bf' chaneed 10 match t hl l tranafonneor and the new board hal
been dellanated OK 1 PN 009. Thl' t rlnafo nn~ r I. compll'teoly (" nc!Oled In plalHc
and hal been elp~dally dev("lopt"d and manufactu r("d for t hb DC -DC ccnve rte e.
A pho togr-aph of th e completed unit II e1Vl'n In "Ia. 4. The dlmenllonl of the
PC·bolrd wer-e c hanied 10 th at th e unit could be accommodlt~d In a T l' ko CII~

type 2 A. The connecllon num be r-s a1vt' n In " Ia . 2 r e fe r t o th~ connectlonl o f
thl" ready madt" Iranafo rm t"r . The new P C · bo ard who l " dl m("na lona e r e 65 m m
II 50 mm II a how n In 10'1•. 5. toe.·ther wit h t he compone nt location plan •

--- ....
"', " ."§ I I

~ . "~ T R~ !D,' ",
Troto

'" 0

0
~

Fit- 4: !"hot.. of OK 1 PH 009 F... 5: PC~ OK 1 PH 009

Thp rf'ady wound t r an . fo nne r al.o r"lultl In better- charactf'rlatlcl:

Output Outpul Output Eftlel~ncy The Input volla.e w.. 12 .0 V. '0volta.t' cur-r-ent po we r-
pracllcal moblle opt"ratlon . lht' Inpu l( V, (rn A) (WI ~ voUaie I. 11way. ,Uihtly hl . her

21.2 <0O 10 . 9 wh ich a lao inc rt"alt'. ". output
27.0 ... 12.0 " vol taat' ·
26 .9 >0O 13.5 90

With th~ .....cepuon ot Ih., new tran aformer. th e aame eomponent e a re ua ed aa
in th ... fl n t veretcn DK I P N 001 . Capac itor C , ( 1 " .. ) la no longe r accom mo
dated on th ... n ...w board al ncl' It ha a b.. ..n foun d t ha t m e fUl l" rtn e of t he out put
vol ta.f' II bette r- when connectlonl I't J a nd 1'1 4 a r l' Ied th reu . h th~ calln.
u a ln e f"f'dthl"Ouah capaellorl a nd C 5 II eolde red outlldl! t ne Call'.

Of coueee , the r a tio of the Iranaforrnt" r b fh .t"d . It otht' r volta.el th an 28 V
arp r pqulr..d , t he fint v("rllon DK I P N 001 Ihould bf' ulf'd and t he Iran l fo r 
matlon rallo chan.~d to lull me r-equt r-..d volla.t',

5 . AVA ILADLE PART S
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A 200 klh KEC EI V,m FO n SYNCH HONIZ. ING I Mllr. OSC ILLATOHS
TO T HE D1toI TW IC II LO NGWA VE T RANSMITTE H

by D. !': . s<'hmltr. .. r , [)J .. llG

Tht>r.. '1''' • num btor of Ir.n.mUt.. r . whoee frt>quf' nci.... r t> k.. pt t o within v.. ry
narrow limU••nd can t hll! rt"fo", tw u.tod a. a .Ian<b.rd for f requency mra.ure
ment •• Thl!' Urltl.h lonp.vt· tr.nllmUIt>r [)rollwlch tran.mit. on 200.000 kllz
and I...lI;lr.. m .. ly .ullablt" tor .uch appUcaUon . ....p..claUy etnc .. the f rt"qu .. ncy
to l .. ranct> o f th.. I ransmlt h·<.I car rter wa . Incr..a't'd from 10 - a to approxlmatdy
10- 11 eome ti m ...go . It I. no t Intended 10 alv.. ddalla rll'gardlni tilt' .hort t .. rm
and lona I.. nn . tabUlly h.. r-.. ,

The Droll...lch tran.mitte r can b.. r t>c t"lv t"d . 1I eve r C..nl ral and We a ll.'rn t.:uroJK"
and Ilia only nt"cea.ary t o dr rnenetcn Ih...nl.. nn a to .ult th.. p rt'vaillna rt .. ld
. t rt>ngth. In Eaatt' rn Eu rop... diffkultit". can b.. c.uaed by n a dio Me ec e .......hlch
ope r ete on Ih t" .aml' Is-equ e-ncy , St nce Ih .. Drc n ... Icb t ra n.mlU.. r- III m odu la l ed
by vote...nd mUll lc In fonnatlun . It I. advlalllbl .. th ai th.. ac tual fr ..qcency Ia not
u.t'd dlrt'ctly but u ...d 10 .ynchronlt .. a cry.tal o.clilator ... h.. r t'by t he modula
tion I. comple t .. ly aupp r-e....d . Thl. al.o h•• Ih...d vant'it' Ihal the o.cllI.lor
.1anal I. al.o pr-ee ..nt durlna f.llure o f th Iand.rd tr e qut>ncy ( Drolt...lch I.
e lc...d do ...n bt>1..... en 01 . I ~ 10 03.00 G MT I ve n It . 1 rt>duclI"d accu racy.

I. CIRCUIT U!':TAI LS

T he ci rculi d l'llr.m of th.. r e ce t ve r I••ho...n In !" Iau "' 1. A lilal"-p rot .. e u-d
MOSFET I. provid..d a. pr...mpIUI.. r. A ...pa r.I'" op",r.t lnll volt'lilt> for lil.h· 2
can b... ft>d via conn..ctlon point 1"1" of tht" P C · oo. r d. In thl. m.nn",r. It I.
poaalblt' fo r thl. volta II'" 10 b...dju.tt'd ...Ith th .... Id o f • po l ..ntlomO!'I .. r du ring
.lillnmt"nt ao t ha t rne It'vt'l o f th ... In put .lina1 i . rt'duc..d t o a lev.. l a l ... hich
uie Intt"lIra l.. <.I ampltrl .. r I I will nol limit and th e va rlou. ci rcuit. can b.. allgn",d
with Ihe aid of a m eter- , Aftt' r a lillnmt"nl . th .· pcrcnnom.. te r- I. r ..mov..d and
point 1't .. conn",ctt'd to Pt 6.

T h.. loo...ly-eeupled bandpa•• fIIt .. r f L 2. L 3. C 7/C a/c 9) euppr-....t'. a 1I00d
deal of the modulation ...hlch mt"an. t ha t th.. c. r rler 1a ",mpha.lted. T ht> .ub
...quent Inl ..gralt'd circuli (I I ) Iypt" CA 3076 t'xhlbih a v.. ry h igh g.ln .nd
po......t'. v.. ry good Umltlng cha rac t .. rl.llc.. T hla m ..an. Ihat any r .. aldual
amplltud.. modulation I••uppr.. . . ,· d at In put l",v,· I. In t'IIC.... of approdmat.. ly
3 J,J.V , A .qu" r v.. voltall t· I. p r",.ent a t Ih.· ou t pu l o f th.. Int ..gratt'd circuit
...hlch po odd ha rmonic. In addUlon to t h.. fun d. m t' I1 I. 1 v... T hl' Mh
ha rmonle-o g. I MII r.. I. fll t...rpd out ... lth Ih... Id o f th l' r on.nt ci rcuit
comprl.lnll L .. a nd C 13. S inc .. a dlff.. r tont fr .. qu lI"llcy I. no'" to bt> ampllfi ..d .
th .. r .. I. no danKt'r o r ...If-o-.clllaUon i1\ .pll" of th t> high lain.

Th.. I Mll r. .11111,,1 I. t . pp..d · off via the pm ltt .. r- foUo..... r T 2 and r..d flrat ly to
Ih .. r l'c li flt 'r ci rculi for In<.llcalina t ht' h· v.· I. a nd . ..cond ly 10 Ih .. pha dlacrl-
m lnator. In Ih .. l,u l'r ca..•• Ih.. field dr..("t t ranatato r T 3 I. lIat' d a ltch
...h lc h h f.. d ... it h th .. 1 Mll z aillna! of Iht· cryatal o.... m"to r t o b...)'nchronlzrd
(3). Tran.I.lor T 3 . hould not r pqu l r l' 100 la rKI' a nt-g.llv.. volta,.. at th .. ga l"
In ord"r 10 block .Inc(' It ",ollid oth"",,la.. not bt' fUlly drlv...n by th.. output
voltaif" or Ih .. o.o:1l1alora u ...d In {I I and (2 1.
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Th .. <, a nt r a l ...oltai t· oblain..d In th l l menner- il flltt-rl'd by tlu- HC-Ilnk com prll·
Ini H 13 /C 18 . It c . n b.. t .pp..d-oH from e u nnecuon I't to a nd f..d t o Iht· ... a r-ec tor
dtode of th .. (' rylt lll o.dllalor . Tht· ba .k bl •• for th .....ar.ll ('t or d lodt' ('an Iw
Inj ..c ted at ccmu-c t t on Pt 13. A . t'n.IU..... m .. t.. r with c en t r .. ae r o ( ~ • 0 - ~ jlA I
c a n be counecte-d b..tween comw('t1onll I't II and P t 13 whkh c an b., ulu'd for
Indlcallng Ih,' I'ontrol volhtll l' , Slnct' euc h • •'n alt l ve ml' I,'r a ar.. "lIp,-na lv .. lind
difficult to obt a in , it I. mor.. advanllli"ou , to u . .. a mew r of 50 o r 100 jlA with
c t·nl r .. , .. r c a nu to prov Ide a balanc ..d DC·amplltl .. r . A IUlli.. . lt' u c i rc uit III
aho wn In "'igur.. 2.

to Ptl3

FIf. 2:
R~ei'~lIt few . DC.-nIpllf,.,

. 12V

"Be loee to Pi n

.. I II le'Oocftus\frwonl

':f
•• 'Ok

.......Iiw<ly ."

2 , SPt:CIAL CO MI'ONt;NT.s

I 1: CA 3076 ( RCA I
T I: 4067 3. 40820, 3 N 187 { RCA I. or s lm ll .,.
T 2: DC 108 C. HC 109 C o r .Imllar NPN A fo' l ran . l al o rl with H> 100.
T 3: D1" 244 A, Ht' 245 A, BC 26 4 1:1 or Ilmllar fl.. l d efft'ct tran. iltora t h.t .re

btoe ked at low nellatlve ial.. bla . vo ltaiee.
T 4 , T 5: DC 108 C. DC 109 C or limUar NPN A t' t ran. il t o rl wit h 1::1>100.

IJ I , D 2: 1 N 914 o r I Im Ua r lil leon dl odll'l

C2. C7 . C8 :
C 13. C 14:

3300 p fo' . tyron... capaclton
1000 pI-' .tyronn c . pa c lt o rl

All .. t ..ctrolytlc cap.('ltora: T.nt.lIum e lecf rolyttce ,

2. 1. INDUCTA NCES

All indu clanc .... art" wound with I t r a nu..d wire ( 10 • O. o~ mm I. Th... thl nn.. . 1
poaetble IUk o r c olton -coye r ed wlr...hould b.. uI ..d and wound c a r e fully wllh
••1Iihl oppoeu.. p r....u r e Iince th e ayanabl ...pee .. will Ol he rwlae not be ,uffl·
cI ent , Thl. I. "'p...d.Uy yaUd fo r L 3 ,ince th .. t . ppl ni r ..qulr....ddltlonal .p.c .. ,
II i, Ihe r e for.. adYi,.ble fo r L 1 end L 2 10 bto wound tlrllly In o r-der- 10 e bt a ln
a n Id.... of th.......aUabl .. Ip'C" . U th e ee m ... . ur.... r .. toUow..d. Ih.. r...hould
b.. no dtrtlcultl.... Solid wl r .. , . r .. no l ,uU.bl .. tor Ihl . c.ae e tne e th .. Q o f
, uc h Inductance , I. not even h.U t hllt at Inductanc wou nd with Itr.nd ..d wl r ...
TM, would mean • I.rie r bandwl dth .nd l u b...qu ntly. c on . ide r.bl .. r ..duc llon
of th e g.ln a nd I"nlltivily.

L I. L 2:
L3
L4

87 lum, o f 10 II 0.05 mm dl. , .Uk - cov.. red ,trand..d e opp.. r wlrll' .
87 turne, tapPt'd a l 12 tuml , wi".. • , for 1. I
32 turnl . wi r " ., for L I.

_ II J -



Tht" connt'cllon. of lhf' Inductancf'. arE' i lvt'n In the component location plan
ahown In "'liurE' 3. T hE' coil lorm .. r al·t pro vl df'd wit h Ihe kit conlaln. all r-e 
quirt'd part . Ineludlni .crt·t·nlni c.n. and al randl'd wt re. If a n Inductlvlty rnvte r
I. av.il.blt" Induc lancl'. L I t o L 3 c.n be p r e aUfll ...d to 190 ",It and I. of to
2~ ,. 11; Ih l••lmpHtll'. th t' .Uinmt'nt of Ihe r ec c lv ...r con.idl'rably . Durinl Ihl. ,
II b nt·c...... ry for tht' two h.lvl'. of thl' potted core to b... dcp re••l'd bt'h' .. .. t'n
th e !lni,·r.. II 1. only afler II h•• b.·t'n e.labll.h..d Whl'lhe r Ih ... r ...qulred In
ductivUy can be obtaln...d that t h ... IWo halveB o f th ... po lled co rt· a rt' Ilu l'd 10

IIt'lht'r with II t hin film of twc-ccm pcnent 1111.1 1' ( UIl U-l' lu a. or . Imllll r I . Atlt'r
IIlu"lng. the IWO hlllv.... . hould Lll' p re .....d t Oi t' th pr lind Ihe l'.c.....lv.· 1Id1II'Blvt'
c.rl'fully r emcved. Th.. pott..d cor-ee ehould Ih ..n bl' .1I0"'t'd 10 .t.nd O\'t'rnliht
to h.rdt:n .

3. CONST HUCT!ON

T h.. dl'.crlhl·d ci rcuit I. llccommodllit'd on Ih.. prlnl d ci rculi board IJJ ~ HG 01 0
""ho . t' dim ...n.lon••re 6~ mm II. YO mm. Th.'.(' dlmpn.lon. are .ullahlp for Ihl'
modul. r .y.tl'm dt'.crlbt·d In , .. I, wh ic h m ....n. t ha I th... recetv... r cen be acccm
modal"'d In • ec r e e ned Tl'ko ·c..... . The conn...cucne can be In the fonn of •
13-pol e connecto r- or In Ih e form of ccnnec ttcn pin••

The p rlnh'd circuit bo. rd and the com ponent Iccauon I••ho wn in "'Iaurl' 3. A
photoira~ o f t he p rototype I. IIlv e n In Flru rl' 4 . Wit h the ese e prlon of Ih .· four
Induclanc ... . which have been dt'lc rlbe d In det.II , the e onet ructfon wlll not pn'
eent any dlfflcullll'"

4 . ALIGNMENT

T he . I.nd. rd frl'que ncy s-ec ...rve r can b. aU i n...d l'r. t r.m .ly .....11)' if • callb r.
tlon it'nl'ra tor I• • va ll a ble that I. a ble to provld... t n que nc)' m ark. n .t 1 1'.111:
. nd 100 kil l and harmonic . uiereot. I-'Iratly . a I Mlt z .li nall. f. d via a lew 
value c a pac ito r (1' ." ~ 1'1-" t o th . h ot e nd o f L of a nd II . co re I. aUined fo r rn a 
xtmum r .... dl nl o n th e level meter ( PI 9) . By InJ ectinl a weak 200 klh . Ii nal
( harmonic . o f the c.llbr a tlon ,.ne rator In th e 100 kH z pcautcn I 10 L 3• • nd
a rte rward. L 2. It iB pO' Blbl. fo r Ih.... Induc t anc eB to be ,Uinl'd In Ih....e me
manne r-, It th. Ie vet meter- Ind lcale•• value . f vl rtu.lly full .c.le ee necucn,
thai doe . nol all. r . th l . w l1l lndlc a t . that the Int.l rat.d amp llfl"'r I 1 I. limit·
Ini. The Inpul leve l . ho uld th...n b. reduced , I.i • t hl' InJ...c t lo n to L 3 or L 2
. ho uld h" r l'du c t'd . T hl' 200 kH z . Ii na l I. InJ c l.d to Ih ... Inpul a t eVl' n low.. r
I.v"l and Inductanct' L I I. alllln..d In th l' . a m" mannl' r.

If It '01'" po ••lbl l' for Ih... 1nductancl" 10 bl' pr....ll,n"d on an Inductivlty m"l.. r
It I. poBl lble fo r Ih e 200 kH z . llnal 10 bt' conn.. c lpd dl r ...c lly 10 Ih " input and
for L 3, L 2 a nd L I 10 h. a li llnt'd In Ihat o r d...r . U Ihe Intt'irall'd amplUIt'r
11 UmU . ( t he 0 1.111'1.11 Ipv pl do.... not aU p r on r o t aU nll lh '" co r .... I , It I. po uibl l'
fo r Ih p vo l lai l' at PI" I i atl' 2 of T I I t o b.. rt'duc l'd with th t' a id ot a pott'n
Ilom ...I"r. Th" i ain w Ul be r t'du ce d In th l . m ann l'r a nd It I. onc. al.ln po.albl"
fo r th", . Ullnm"n1 10 bt' ob.ervl'd on Ih l' m .tp r. T h" n. ar.r on" comp. t o Ih l'
fl na l allinment o f .11 c i rculi. , Ih l' lo we r w11l bt' t hl' \'1)1 1.,1P a t ,at .. 2 In ordt'r
t o kl'Pp I 1 from llmltlnll . If Ih " adJu.tm"nt ranil' o r thl' potl'ntlomet t'r I. not
.u ff lcl t' nt . It will bt' nec.... ry fo r th l' Inj l'ctlon from the calibration 1Il'nt'rB to r
. uppl)' lnll Ih e 200 kHz . li n.1 t o hI' r "duc l'd . Th. m anual a dJu. l m .' n l r ani e can
b" "Kt"nd...d If the' ba.e connt"ction of Ih" po t"nliom .. le'r I. not IIrOllnd..d but h'd
wllh a nl' lIaU v. vo l lall"_ .... i. with · 4.~ V.
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Fig. 3 : Prinl" circuit boerd OJ 4 BG 010.00 c:omponenll
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Aner all clrculta have bl' ..n aUen..d In Ihl. marme r-, the antl'nna ahould bo' con
neeted 10 thrlnput. Wit h a long-wt r-e anh'nna of at I"aal 10 m in ltongth, It will
b.. po.. lbll' to r t hO' Droltw lch Iranam ln...r to b" r-...c ...ivt'd anywho' rt" In Co'ntr.1
and W..at .. rn Europe and to o1.>t. ln tull .calo' denectlon on th... level meter- at
full i.ln. The eain I. no w r ..due ...d until tht' Ievet Indic ator talla dl.Unctly artt'r
whi c h all circuit. ar-e c. rl'tuUy co r eec t...d, It will bo' Induct.nct' L I that will
b... eerun...d by t he .ntenna and will requlrl!' th.. moat cor-recttcn. Art .. r Ih l., th ...
pot nuornete r can be r ..mov..d from conn..cUon PI " .nd t h.. te tter conn ..ct ..d to
1'1 6 ( +Ub 1, Th .. alliJlmll'nt la thu. cDnlplll'ted, It Bhould be menucned th.t th o'
p r-evtoue com mente wit h r .... ptlct t o th... 10 mione - wi n' antt'nna art' valid fo r
Ct'nt ra l Europt', Du., t o t he h lih...r .Iinal .trl'ngth In .uch countrl .. a 11.. Grt'llt
Brit a in, u ou e nc, Elt'lelum , ~' ranc t' , etc, It will not b., n,'co·.lIary for such lari"
anlt'nna. to be UBl'd. It I. tht' r ...tort' only m-e ..... ry for t hl' ant ..nna to l... dl
m ..nsfon..d to .ult the flo'id Bln'ngth at tho' aclu.. 1 location,

5 . LIG IITNING P ROTECT ION

Slnc,· th ...tandard f rf'qul'ncy r ..cetve r will on"n bo' uae d on .n outdoor anh'nna ,
It will b.. nee ....ary fo r Iliht nlne p rotect ton me••u ree t o bp ta k..n . Tbeee ahould
bt' lee a t..d a. n..a r to tho' a nt.. nn a ecc ke t •• po•• lbl E' , In m o st caeee , tw o .Ulcon
dlod.,. connect ..d pa r.U.. 1 to th...nl e nna .oc k..1 wit h oppo.lt ... pola r it y wUI pro
vldt' .uftlcl ..nl p rctec ttcn. It la Importan l Iha t t h.. r e c e lv.. r II wf'lI ,roundt'd,

6, CONNECTION TO Tin; OSCILLAT OH CIBCU ITS

Th...y nc hron i:utlon o r th t' I MII :t cryatal-controli l'd oaclllato r In t h.. caUbratlon
epecr rvm , ..ne r alo r dc acrlb ..d In (2) I. to b.. u . ed •• a n f'll.m plf' . fo'l ru M' 5
. how. th.. mte r c cnn ectton o f a eom pfere mea.urln, .y.t m comprlalna th .. t h no..
m odu le a : c.llbratlon epec t rvm , ...ne rato r OJ " UG 00", 1. 00 1 MH z audUary 01
cillator and voll.ee . tablll:tf' r UJ" llG 005 and .tand. rd frf'qu...ncy r cetv.. r
OJ" BG 010,

Flr. tl y, a . ho rtc1rcu il II m ad.. betw ee n cce nect tc ne PI 10 and 1'1 13 10 t h.t the
cont rol vollaie dce e nol h.ve a ny erft'c t on tht' va ractor d iod .. of the cryltll
eeetuetor. T he polntt'r of t he control voUaie mete r a ho uld vibrate In rhythm
with t he frt'que nc)' dlfteM'nce between Itanda rd a nd cry.tal freqtle ncy, of courat",
o nly wht'n Ih l . f requt"ncy dUfeI"t'nce I. not 100 ,rt'lt, T he balle bla l volt.,e for
th e var.ctor diode ta adJu.tpd t o Ipp rollim.tely 8 t o 10 V I nd the t rlmmt"r o f
th ... cry.tal o.cUlator I. Illaned until th t' po inttor oaclllale••• I lo wly a. po . ai bl e .
T he aUlnml'n t too l . hould be m a de from pl••tlc o r .imila r m ateria l . loCl· Ihl'
cllpacltanct" of. norm . l .c rewd rlvl' r would d.. lun.. the o.clUlto r con.ld.. r a bly,
evpn It II I. In.ulat..d, The pott'nllomel.. r fo r Ih.. bias vo l lale of t he diad... can
b.. co rrectt"d, U th t' a ho rtclrcult betwern I"t 10 a nd l't 13 Dr the . t.nda rd fre
qtlt' nc)' r .. celvt" r I. now M'movPd, the cryltll-controlled oacm.lo r wUI bl· .yn
c hronlt ..d 10 th e .tandard rr qtl ..ncy .

If t hl' bla . vo ltage o f t hl' d lod .. ia car.. tull y .It .. r t'd, thl' ph•••• d lac rlm ln.tor
will i .. nl' rate. cont rol vollal" (of . pprollimale ly ;t 0, & V) and th.· cont rol yolt
a,e m ..tt' r wil l Indic ate th l . c hange, I( th .. va ri.tion of Ihe bi •• voltag.. i. 100
art'l t , th .. hold r a ng.. or tho' control clre-tllt will b.. "llcPPd,'d and th.. polntl'r of
the meIer wUI . Iart .wlnllina back and forth. Th... aynchronlz..d condition can
be r l"obt . ln t'd by r ...ducln, th.. blaa voltaa", Th .. lock-in and hold ranio' of th O'
.ynchroni:tina: ci rcuit can bt" lncrt·...·d aoml'w ha l wh"n Ihl' o.cm.to r I. not pro-
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vl.kd with un" Vll r llct" r- dl od.' ( itA 110 I, bUI with
dlod. ' eun Uwn r"l ,lac.· C 2 ( ,..... Fi ll. :I In (21 ),
. ho u ld b,' .1.'C'r" IlI l.'d Rcc ordln illy .

t ....-o In 1'"1',, 110'1. TIlt' I n' mld
In th' . c all " , C' lll' lOC lt tJl' C :I

Wh" n onn' a llfTlt'd. the .y nch r",n lu,l lo n m a lnla ln l Il n ' l! ov vt- a ""'I. lu" r a bl .·
pe r-tod. Althou gh tht' Dr-ottwtc h Iranllmllh'r inh' r ru ptl Iran..mlilion for II per- iod
of 2 . ~ hourI "ach nl ,hl , th.. ci rcu li rt ' - I ym'hronlzo' l thr- c rYlla l o.dllatol' Imm.· 
dlalt>ly on n 'al'p" arann' o f I ht, .I,n.. !.

Th .. I ll na l of Ih .. 1,001 Mil l. u,'c .,.. ory can b,' 11t'1'l1ratdy t l,k.'o frolll "oon,'c ll ,,"
l 't :J of meduh- f)J -I BG 00 .') IIn.l h 'd to II . '· I'a r uh' outl'ul Ij()('kd. I'h" I kill
hil""r I ll na l can a\o"o b,' tltl'l,,'d of f h 'um ",lIl1lt', 'l lOn P t 6 of m odu to H.I -I BG 00.')
lind Ivd to the lalt va cant In pul o f tilt' 8 -lilltto' In modul.. llJ -I Be Ull-l . In thl ll
cal... the Illnal II ft'u via the- pul • •, IIha p,' r o f Ihl , m uduit' alld ft'd 10 th ,' lIa m t
ou tpul al the callbrallon " I,,"c t r u o f th ,' c a li b r lltl on 1I1"'ctruOl Iwn,'ralor. Thll
II Iho...n In Io'I,ur.. .') In th,' form o f I <la lliit' d l tm-, If thi l II th.. c an' , tilt' puill"
Ihlp.. r o f module I>J -I KG 00 5 c lln L,.. ddt'h'd a nd com po ncnte I 2, It 13 , H H
a nd C 8 ...111 not tN' rt'qulr.-d .

The lynch rOllIzt'd calibrallon I pt c t rvm , ..n.. rator ehcwn In H,ur,' ~ can a l l o
boo UII..d to r other- IppHCltlonl, If, for In ltln('o;>. a I Mlb . Igna l ot high accu r-acy
il rt'qul red •• c ont rol olticUllltor for I tr ..qut·ncf ccunt e r- o r cloc k, It il pO. llbll'
tor th .. modull' OJ -I HG 00 5 10 b....qu lp lll'd ... ith a I Mll z c ry l t al which c a n b..
Iynchron i:r. ..d to Ih.. frt'qu ..ncy o f th.- Ilroltwi,'h IrlOllmith..r in llt ..ld of th .. c a 
libration ep..c trum g..ne ra tor UJ -I HC UO-l .

It th e r " l l ito r n.. lw o r k llt tilt' outpu t of til" pU18" 8hap.. r I, d.. l..t f"d lind Ih,
II1gOll1 I, dlrt'cUy t ..d 10 th,' output , Ih,' pulltlt' "r'-I.·nt a t thll poen ton ...1lI b..
l uftlch'nt 10 drl..... furth.. r fr"(IUt' ncy dlvld.. r Italtt' • • ln thl , mann.. r .lt il polilibl..
to dlvld.. . to r inltlnC" , t h.· t r ..qu ..ncy duwlI 10 ~ O li z In o rd.. r tu drlv.. Ih.. Iyn 
cb rcnoae moto r ot I c loc k viI I pc ..... r .mpltrl.. r. Th" lam .. I, .... lId tor modol..
UJ -I UG 00-1 wh.. r ... t he fre qu ..ncy Cl n b. dlvid..d down to I kHz . In thl , c a l l ' ,
only I 10 10 1 divide r ( S N 7490 N I and I nlp-nop (e. S' SN 7472 N 1 are 1'.'

quir..d 10 divid.. the IllIIal to .')0 lb . or coune , it Is ail in n..c e l . a ry fo r th ..
ou lput r ..,I,lor, or th. module to boo ddell·d. Naturally. til .. pollt· Iha",' r and
th.. ,at", c an be de!l' te d and th.. l'atra dlvid.. r l to tHo conn..c t e d dlr..ctly to 11I1'
output or the l u t dlvide r ( c ono..ctioo II o t I 7 o f OJ -I HG 00-1 ).

7. REFE ItENCES

(I I 1>. fo:,Sc hmltzp r: A Digilal Calibration Spect r-um C ..nt'rato r .
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VHF COMMU NIC ATIO NS 4 (19721 , Ed ition I, P a i " l 20-2~

(21 U. K Schmitzer: A UigUal Cllib ratlon Sp ..ct rurn Gvn.. r a tor
vm- COMMUNICATIONS 3 (1971) , Jo:dltlon -I, Pag... 194-20~

(3 1 GIe nll Wo r l t t' ll : Phale-Iock Dt'tll'cto r It ll'qu lre a 110 Ealernal I'o...e r- Supply
EI ..c t ronlc n " l l, n. 1969 No, 22 , Plie 107

HI n . E . Sc hmitze r: P lu,-1n Mod ula r Jo;qulpment
VHF COMMU NICATIONS 3 (19711 , Edition 2, P a , eI 107-109
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FM It EPEATl-;ItS IN G EItMANY

by T. Blltan. G 3 JVQ /UJ; UQ

A larg. · nu m b.. r of r"fw a"'r a t a tlona a r .. now o p.. r aUng In G. 'rmany . S inc.' radio
a mah-ura in oth.. r c ount r-t .. a a r .. thinking ot ..a t a bUaMnl auch n.. lw ork. and . inCI'
th .. r,·po' alt'r. ca n a l.o ue u. t'd a. beecon• • It I. th ou ght that a . ho rt r-epor-t
r" l ardl ng th .. G .. nn an n.. t ....ork m ay bf' o f Intf'r!·at .

R t'pt' at f' r . ta tlona ha v.. be .. n 0 pf' r aHnl In G.. rmany for ...v.. ral y l"a ra now mainly
a . a r .. . u lt o f Ih .. Im 'xpt'n al vl" l-'M -moblh' a taHo n. that 10'''1''' availablt.. on th ..
• urplua m .rk.. t, Thl a equ tpm ...nt .... a. d.... llIn...d for cp... r at lon from about 1016 MH ;a:
to US Mil l. .... ith a c ba nne l a pacing at 50 kil t a nd c a n ..aa Uy bl" modified for th ..
amal ..ur blind . MOllt r epeate r-e a n' located III hill to p location. u lually t o ·
I .· th .· r .... ith pollc.' o r o th e r radio se r v tce e. Two out. t and lng locatioi'll a r-e thl'
1'''1'''1110'1' on th.· ZUI.pittt' m ountain ( th .. hlah e a l m ou nt.ln In Ge rmany I .ndth.·
Slulta.rt r " po·a t .. r on Ih o'ir fam ou a t.. l.. vi alon tcwe r- , Th.· Z Uiapit;a: .. ·re pt' a t " r ha a
n c o vo'r ai" of about 3UO km in diam e t,·r. o f cou r-• ••• from a mobil... a tatlon.
!"Ia O't1 a t a t lonll .... lth dlrvcttcnal a nh'nnall c an wo rk e ve-r- the r .. " e a t.'r from fa r
111'''''''' 1' di litanl.'l' a . Il o ......ver- , th.· normal c ovt'rai" at m cst rO'".·ate n i a In th ..
o rd" I' o f 60 • 70 km In m 0 1l1 dl r e e t ten ••

I . C Il A NN E LS

Th.. fln t 1" '1','.11'1' frt·qu. ·ncy plan u.,' d a channe-l . p.c ing of 50 klh .... hlch wa .
lIufflcl.. nt at fl r a t du ot to thc hmUed numb I' ot I t. t io na .nd l ultt'd tilt' aurplu a
t r a nac " l v" r a which u. ..d • Irf'alf' r fr...qu ..ncy dt>vl.. tl on . Il o ......v.. r , w it h lrowln l
popularity of thl . o p t' ra tl n l m od.' and th... larii' numb"r o f r .. p.... t.. r . opi'ratinl.
it ha a be e n ne-e.. . aary fur a new fr ..quency plan to b.' e .tabll ah ..d with a 25 kH t
a paclnl b.·t .... e en c ha nn.. lll .

A ll rl""'ah'''' hIlVo·. com mon llpac lnl o f 1.6 Mil l. ucrween trllnllmlt lind receive
c hannt'la. Thl" 1'''1'0'.10'1' n ·e.·l v.. a lo",·b.nd In tho' r anio ' o f 1olסi , UO· I ·H. 300 MIl l.
and r .'lran"m lta thl••i gn al in th .. rani" of 1-15.700 • 101 5 .850 Mll z . Th.... x 
c -puone to Ih.· 1.6 Mll z IIpaclng art· chann"l . It 7 and It 8 which In' tete r edi 
ti on a and wO'n' plec ed in bet.....·e n th .. ,'x1.ling ch ltnn t'l a It 2 to It 6 . ThO:' eha nnda
an' Ita follo .... a:

81A 'II O"8 , . ·ha.... . 1 II •
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Mo et r ept'a ter. ne ve an out put powe t- o f 5 t o 20 watta a nd Ult> v\'rtlca Uy pete
r teed , om ntdr r ecrtona! ant t' nna l . 'I'hey a rt' op..nt'd by a fre qu e ncy m odu l ated
. 100.lloldal call ing t one of 1150 Hz. In a ddition t o the automatic cl Ulli gn g..n.. 
rator I 1" 3 I. th t' r t' pt' a tt'ra IIrl' l'qu lpp..d with nume r-cue elec tr-eruc gadgd' lIuch
a . c l r cu lt l for limiting the t r an Bm l ' l lon ume o f ea ch liI tatlon , au tom a tic ewt tc h
orr wh..n thO' fr t'qut'ncy de vta t tc n o f one of the IIl ationl II t oo g rt'at , a utcme tt c
alarm IiI lgn a l ..t e . In cont r a . t 10 ecrn e r-epeater- ItatiOnlil In thl' USA, no att .'m pt
halil b..en made t o Umit t he ac ct' liI.tblllty by u ee of cod..d c alling t on .... o r t one
burlt l .

2, CONS EQUENCES 010' Hf,;PF..ATfo: R OPE RATION

At fl r lilt on e m ight a lUIUm., Ihat the m a m n '.ul t would be that the tw o m et j-..
band would be full of r-epeate- r- Bt atlonlil and th at th ere woul d bt' no r oom le ft
fo r ot he r mode e , Hcwe ve r, Ihe oppo.lt e II the c a se . Activity I. now virt ually
Hmtted to th e Inpul . nd out put fr e qul'nci t'lil of the FM- r epl·ah-r . a nd t o a ff." w
len II o f kHz e ach 11dt' o f the SSH centre frl' qu\'n c y o f 145 .4 MH z , AM -acU vlly
ha. vi r t ua lly c eased t o ex ist In Ger- many,

Hepe a te r s art' , o f cour ......xt r f." m t'ly fa vourabl e for m ob tt e op (' ratlon whe r e the
fo·M-m oof." o fff."ra c onai d f." r a bl.. a dvanl a.ilt' l e ve r- AM , a nd thf." m ob UI>am.. t .. u r- dO\' 1iI
not have t o keep lu nlni ove r- th e band wh ll at d ri ving . R"'pt' a lt'r l hll ve a l ec provI'd
e ilt r e m t' ly u llt'ful fo r emt' r genctt' l and r oa d IIccldenll wher-e lin.- am ateur on th e
lpot c an r eque.I a l l l .Ianc f." o f poll e e a nd a m bulance via the r-epeete r-,

E:r.p.. rtence ha l . hown that t he r f." pl·lltt'r n.. two r k muet b.· o r ga nh ..d on a naU ona l
bll . l liI t o a void int .. rf.. r-..nee betw een neighbo ring rf."pealf."n . The 1.. . 11 c ha nn.. l .
a r f." u a.,d for th e ne twork tht' m ore Im po rtant I, nlltlonwldt' plannIng o f ene••
fr t' quen c! f." 1 and c ov e r a ge •

Stnce rt'c iproc allle e ne e airt't'mt'nt a f." xl . t b.·tw" l;'n Ger- m any an d a la r g.· numb.. r

o f ot he r ccc nrrt .. . , th l ll Ir-equ ency 1111 m llY In· o f advanl agt· 10 you In t' qu ipph1.il
y our m obile .IIIUon fo r t he holiday•.
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A Wmt:U A NU RI NG MIXE R WITtI SCHOTTKY DlOIlES

by n . Le-nt z , Il l. 3 WR

Wh lt' ba nd r ini mlu'r. hay!' been u . I·d In tho earrh- r ( r Nlu "ney I..e hnoloe fo r
dl'{'lIlh'lI . 10: \' ••" the - flrB I. eop" .. r oddlf' diad•• Ih at .... r-r-e used In rlna m lxt"r .
I· xhll, lto·" II hlllh rarrl,' r 8u I'l' rE'881{>n, Unfo r-t unately , Ih ., hi gh no ll. 1.,ve1 a nd
('onn' r,lun 101111 of th ...... d iad.·. ll mllt·<J t h"lr a pp licallon to aud io and tn t .. rm .. •
{liuh- fn"lu ..nl'l l-', :\lod" rn !khott ky or hul-rlr r l.. r- diad... do not .. xh tbt t t hr l"
dllfadv lI.ntag l·lf. In runt r'1I1 10 p rof.... lonal .. I..rlronic. , .uch r lna mlx.. r. ha v..
not been UI"d to any ,'xl ..nl in amat..u r r a di o " qui pm e nt , Ho.... .. ..... r . th ..y orr.. r
ccnald.. r.bl," .dvltnt'a'" 0 ve 1' I ranlillto r pu.h-pull o r eve-n Iln,l.. I lIa" mtx .. r .:

I . They .upP"".1 both Ihl' .Iiflll and loc i l olclll.lo r fre qu ..ncy. Thl. m .... n.
Ihal only th ,' rt'qul rt'd fn'qu ..ncy .nd Ih Imla" ' 1'1' a .... iI.bl" I t t he o utput ,
Du.. 10 Ihlll ch.raclt·rl.t1c. far I.... fIlh' rlnl I . r ..qulr..d, or Ih., 'pl'c tral
pu rity .... 111 1.0.. e n'ale r If Ih ,· 8a m .. amount of flU .. rln, I. u lI..d ,

2 . In contn..1 to rlne rut xer- . .... llh r-eaonanl d lTUlh , .... Id..ba nd rln ll mill.. r . h ll. "" ·
Ih .. advanllliiW Ihll t they m llinta in Ih.. l r- hl t:h bal a nc e ., a nd thu . Ih e e h.rac t.. r_
II U{". m ..ntl on.' d In I, . ..v..n d u ring Il'mp,,·ral u r e n uclui li on• • a nd a r .. not
af("l'ted by .glna or mN:h.nical IIhock ,

3. They PO""" .. xerU"nl l.rg"-lIlgn.1 c ha rael" rl. tlca. In at hOl' r word., Ihey
a r e- .bl" 10 proc".1 high .Igod 1000vel. bt' fo r .. nol ler. bl e Int" r modul.tlon o r
Croll' m od ul. Uon ..U"ct. '1''' oba.. r ved ,

0\ , Th... eonve r eton 1. m . d" with a VOl'ry low h.rmonlc d l .lorll on (acto r which
m >!.n. th .t vrry f"w ha rmontc e ' 1''' i ..n" r at ..d ,

5. M Ix ..n . qu lppOl'd with Schottky dlod..a . M l blt • ve r y low nctee figure .... hl ch
m ...ne t h. t th ..y can b.. u B..d even In a recet v.. r- withoul Rt"-. m pIUIl' r at' i "
In o rd e r t o obl.ln opll m um la r lll' .Iinal c h. r .c tOl' rll llc •• n owe ve e, rne . ub
lI"qu " nl InlOl' r mrdl . le Ir-equen cy .mpllfl"r h•• an OI'I.e nllal ettec l on th .. tol . 1
nc i ee flgurf' du l' t o th t" conVf'ralon lo.a.

A U Iran.mil a nd r ecetv.. m lx .. r l w1l1 p rofit from on .. o r rna", o f Ih.. . bcve
m entlon ..d ch. r.c te rillici. Th . ex te. ....o r k an d ..x ~nd ltu r .. rE'qul rl'd to Con.t Nct
a d na mb.. r I. v.. ry . mlll ,

I . C IRCUI T DETA ILS

Figu r E' I iIV '" Ih.. circui t d lle ram o f I precnc e t wt deband rln a mlxe ...... hlc h
I••ddltion . ll y ..qu lppt' d with. pul ... -ahe pe r- circu it fa .. tht" local o.c Ul. to .. o r
VFO fr..qu..ncy . Thla rt!lult. In vp ry I t f''' p put. P• • t th .. local o aclll.tor f r .. 
qu..nc y whi ch awltch th.. mi ller diad",. v. ry r.pldly durlne th .. v" ry ahort rl . E'
. nd (.U ti m .... Th.. f. a t awltch lna l a ve ry lmport.nt with reapecl t o obt a lnl ns
• low dl. loMlo" f. ctor a nd low conve rl lo n 10 ••• In orde r to obt.ln I r l ... 11m..
• nd faU lim" In th .. ord.. .. o f !l nl. f. at . wltch ln, Ir .n. lal ora ha vln i ' lo w
colJpcto r-~." c.pacltlnc" I I''' r ..qul rOl'd.

Tht" low -p••' fllt.r comprlalna c ho k.. Ch 1 and c . pac lto r C 1 ..n. u r .. th at no
r ... idu.1 pul.el c. n b.. rf'd vi. Ih.. pow .. r su pply connl'c tlon. t o ot h.. r m odu l.. . .
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Fig. 1: Cireu i1 01 • w ideb.nd t i"ll mint with SchonkV diodon.nd pul...!lh.per

T In' balanc t' of tlll> m l x-' r and !tlu a th.' charo('to'rlllticli aivo'n In I. ar· .. do'po'ndl'nt
on th t' m atch in g of thl' fuu r diodl'lI a nd on tl"lllldo lTTl I' rll T r I a nd Tr 2. Ho th
t r an afonT\ t' r a a r .. Identtc a l a nd com p r-is e toro id co n'lI p r-ovided with th r o'o' wi nd
inga of thrN' w l r .. . . T hia IIp ..cial windtng t ..c hn tque - wh ich ha l b....n takl' n from
p rof.. ,u lon a l .. l.. c j r on tc epplicettons - III alao s tre wn In !"i go r .. I . Slnet' all wi nd 
in ga a re equa fly lo ng and c loa.. ly coup! ..d , bot h good ba la nn' lind wi dt 'band c ne e 
acte r i alic lI IIrt' gue eanreed , T Ilt.' cotou re a r e glvo'n only all lin eXllmple to show
th e In t.. econ nec t ton, Of cou r-ee- , w lnd in g8 of the lIam l' colou r w t r .. c a n be ua ed
a nd ..a ch windin g c h...ck..d w ith a n Oh rn m e-tc r-; nowe ve r , lilly e r ror- will m ilk... th ..
m l u 'r compl...tely ulI" I" I II.

2. C UA HAC TE HIST ICS

Th... m lx.. r m odu l.. Wil li examtned ill II p r ofe ll lllonlli lllbo r llto ry an d wa ll found to
ha v.. t h.' follo wi ng c haract .. r l. tic . :

Pa r a m e te r- : YFO ( local oacillalo r I .Ignal :
S li nal frl'llue ncy:
In t .. r mt'dla t.. frt'qut'ncy:

37-39 Mlb . 30 0 m Y
28-3 0 Ml h:

9 Mil t

Mt' a llu r ed va lu e. :
R i s e tim.. o f Ihe loc al oscill a tor fr eque ncy pulol' l : a pprcx . 4 n .
Fall lime o f t he local ollc illato r I e-e quency pu lll" ' : e pp rox , 4 nil
C a n b.. d r t vp n to a . Ignal lev.. 1 o f 100 m Y without d i s torti on
3 dB d"lt"nllltlzaUon a t a l ignal level o f 4 ~0 m Y
Conv e r-e ton 1011 1 : 7 , 4 d B; Ca r rie r eu ppr-ea e ton t 36 dH

Unm at ched diodt'll of type li P ~082-2800 we r-.. u eed , T he e e r-r te r lIupp ro"llllion
could b.. i ncrt'alle d t o 46 d O by placin g a g r-ounded m e ta l t ab near on.' of the
d lad.' 11 ( mu e t be foun d by I'x po'r\m .. nl ).
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Tht' leve l of tht' loc.1 cec utato r I V ...O 1 frt'qul'ney m.y IX' In tht' ord.. r o r
100 m V to 700 m V .... lIh out not let' .bly . rr..ctlnl th l" ch. rac terl.tie. o r th.. m ix .. r .
Tbe conv .. r e ton 10•• Ine r ........ r apidly on r ..duclnl t hl" I.. v I twlo .... 100 mY.

Wit h th e d lm t' n.lon lnl Il v..n tor th .. d t' . crlt,.. d mt ae r-, th.. lo t pe r-r nt••lbl..
loc a l oll elllator rrf"lu.. ney w111 b.. In the o r dp r of 3 Mllz, lI o ve e-, If tht'
mlx.. r Is to be u lIl'd rcr low.. r r r ..quen ct..lI . thl' numb.. r o r tum l on tr.n lronn .. r l
Tr I and Tr 2 ca n br- .. a slly [n c r ... ...d to t .. n wh kh m ean. that th .. low .. r rrf'·
qu .. ncy limit I. In th e o rd.. r o r ~oo kll z , Th.. wlr.. u . .. d fo r th.. tran .rormf' r •
• hould not be thlcbr than 0.2 mm dlame t .. r ( 32 AWG I.

Th.. uppp r rrpqupncy li m it o f th.. mhr.f'r II d"p"'nd.. nt o n th .. r l l" Um.. o r t he
10<'.1 o .e lllato r rrpqt.l..ncy pIlIIP.; P. e:. th .. ..... \tc hlnl tlm p . hould bf" . ho rt In
com pa r l.on to o n.. cyc te o r the l l li:T\a l rrt"qt.lt'ncy . With a r l ... tim .. of -4 ne, thla
.... Ill bt' va lid tor . l li:T\ a l fr'l'q",.. nc tee o f up to eppr-oxtmete ly 100 M II ~ . At higher
freqt.l ..ncl the pul .e eha pe r- will no Ion get- b.. u . .. tu l ; It Is then d.. lf>t.. d and
th e Ir-e qu ncy ot th l' local o .dlla to r or VFO dirt'c tly f..d t o the prlm.ry of
t ranstormer T r I. Th.. oth e r end of th e primary windln e: I. then e:round..d . A
1000ai oac Ulator h ·v ..1 or at I....t 300 m V ta th..n r-equ t r-ed ,

T .... o V'l'ry Important c ha r actt'rt.Uc • • nam .. ly th t' larlt' . l l na l cap.clty and the
rplaUvt'ly 10 .... nol l .. fa ctor o r I .... than 10 dU o w Ul b.. m a intained up to appro'
xlmatPly -400 Milt (I) .

"'lnally. It I hould be m ..nllonpd th.t th .. Im pt"d. nC' 1" e on n.. e tt"d to tne R ...· inpu t
will .Iso appear.t tht" IF·output a nd vic.. v.. r .a, Thl . m .. a nl that an ImJ><'danc ..
rallo o f I : I t'xl.t . between Pt I .nd 1'1 2. Tht" upp.. r limit of th.. tmpedenc e
I. e:lv(,1l by t hl' In t r ln.le Im p..danC' .. o r tht" tran .rorm.. r winding whlch I. d.. •
p.. ndl' nt o n th .. Al. .v.lut. of thv r.. r-r-lt e toroid. th.. numb.. r o f tu rne and th.· t r .. •
qut'llcy . It I. ('a lcu la t.. d • • foliow l:

XL • t 2 x AL x 21l"r

....ht'rt" t • numbe r- or tum.; AL • Inductl vlty con. ta nt In 10'911 /turn2;

f • rr.. qu.. m:y In Hz .

Wllh th .. d...c r l b.. d t oroid. and numb.. r o f turn• • a value ot approxlmatPly
1200 n r .. su it. at 9 Mllz . Thl••Uo.... .. for Inat.nce an FM c ry. ta l tlltt'r X ...·9 E
to be connec t e d to tht' output or th .. mlx.. r and tht' r ..qulrt"d load ImlOl'danc" of
1200 n to b.. r ..allnd at the IU · · lnput.

3. SJ'I':CIAL COM I'ONI-:NTS

T I. T 2:

01 • U-4 :

Tr I , Tr 2:

C h I:

2 N 918. HSX 27 ( SGS I . n~'Y 90 I Phil ip. 1

HI' S082·2800, liP S0 82· 28 11 ( 1l......I..tt·Paenl"d I.
~·U 700. FD 77 7 I SGS I. UAX 2 ~ I AF.G.T.. I..runk.. n 1

~·.. rrltp toroid R 6 " 2 " 2; mat.. rlal 500 1'01 25; A L • 890
(P.I. Sh·rn ..n. R 6,3 H 6-4290 ·A 00 37·X 0 30 J
Willd .... it h f1v!' turn l of 0.2 • 0. 3 mm dla. I 32 AWG I
. l1k covt> r .. d o r t> nam.. l\..d coppt' r wlr..

Wld"bflnd fprrlt .. c hokl' ( I'h lll p. <43120203 67011

Th.. glv" n ea pacit a nC' .. v. lu.. . a r t' not t oo c ri tical . 1I0......v.. r . low ·ind\lctl vt' typ.. .
• hould bt' u . .. d.
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4 . CONSTRUCT ION

ThE.' mh:E.'r module III accommodated on a pr-lnted c i r cutt boar-d with 111", dtme n 
II10nll 6!'l mm x 50 mm. It III d"'lI lgnat O:"d llL 3 Wit 008 . n iUrE.' 2 lllu lltratE.'1I th lll
boa rd a nd . how. thE.' location o f th e Individua l ccm pc nem e. It 18 Important that
the connection. tn th E.' arE'a wh e r e thE.' fall l local cecttta tcr- pullle l E.' d s t are made
at low ca pac ltanCl" ( s ho r t c onnpc tlonl ). The printed ci rc uit board ah ould be
located approxlmatE.'ly 10 mm from IhE.' c a a ing for th e aame r-ea eon ,

,,~,

Fig. 2: Printed circuit bolI rd DL J WR 008

The rntxe r- modute c a n be In llta l1E.' d In a ec reened calling of Itll own o r , fo r
tne tsnce , In a VIo"O c a lling (The author uaed the laller a l c a n be nt'n In
FigurE.' 3 I. T h E.' calling I. only provided wit h a Ieedrhr-ough capac itor for the
0pE.'ra!1ng volta ge and two low-capacltanct' ft'edthroughl for t he Rio" or 110" con 
eecucn . since the toroid. exhibit II ve ry low field , thlll conerr uct tcn e nllu rell
that the iccet ollcillato r ( o r VIo"O) fre qu ency , lind t he ha rmonlCII cont a ine d In
the pollell, li r e not r a dia t ed f rom the coenecucne a nd ci r c uit lanea,

Fig . J : r .... .... idebend ring miur intblled in II VFO Cllling

!'l. REFER E NC ES

(I) W. RE.' . II: B r oadban d doublE.' -ba lan c ('d modu lator
II Rm r a dio ma ga dnt" vo l. 3 (19701, fo:dl llon 3, P a g.·. 6 -1 7
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IlM 68.75

OM 28. !0
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VHF COMMUNICATIONS and SPECIAL OFFERS

Subsc rtphun 1975 (' ('dl tlOn,,) OM 16. ••
v olu m e 1974 (' (·dl llon,,) OM 14.••
voturnv 1973 (' ('dl t lon,,) OM 14. - -
volum e 1972 (' ('di t hlll") OM 14. • -
VUIUI\lI' 1971 (' edi tion:!) OM 12.• •
Vnlunlt' 1970 (' ('d ll lun",) DM 12. ••

S PeC I AL O F FE ItS
VO IUIIlt'1i 1969 -1971 ( 12 l'Jl tiun.i with tree bin de r ) DM 36. --
Volumes 1972 -1974 ( 12 edit iuns \\'Ith I r-ee bind('r ) OM 42 . · -
v ol umes 1970 -1972 ( 12 I'd it io"," wi th fr ee blndl' r ) OM 40. - -
volu mes 1969 -1974 (24 ('dillon", with two Ir ee h lnd",r 8) DM 75. --
Vnlum~1I 1970 -1975 (24 ed ition" with two fr e e ullldt'r,,) OM 1:14 . - -

Pll'a.it' r-equest t r ee Index for ;Ibl,,,l' vo lumes .

THIRD FREN CH EDITION OF VHF COMMUNICAT IONS

Due Lo th e gr cut IXJpul arlly of th e (tril l and second Fren ch cmnucs ecruuns
we are ow ' to publish a 0 (",1,' third edrt tun F 111 . Thl8 edmon \\' 111 be avail abl e
In April (rom ou r Fren ch rt' jJr e"'c nlatl"e :

Mll e . Chrhltlane M(CHEL - Lea PIli t-II
F -89117 P A It L Y (France)

Pleanl' Inform yuur Frt'n ch " pt.'aklnte fr iends o( thelH' three Fr ench o mnibus
l'dl t! lJlI.i of VHF COMMUNICAT IONS.



CR YS TALS and C R YSTAL F ILTE RS
[or equipm en t described in VHF COMMUNICAT IONS

CHVSTALS and CHYSTAL FJLTEWi

Cryst al fi ltt'f
Crystal nncr
Cryst al fil t er
Cryst al f1 l1l' r
Crys tal filler
Crystal filler
Crys tal filte r

Cr yslOll
Crystal
Crystal

Crystal
Cr ys t.!1
Cryst 'll
Cryst.1i
Crys tOlI
Cryst;11
Cr ystotl
Crystal
Cr ys t ....
Cryst ,.j
Cryst al
Crystitl
Cry~t ...1
Crystal

Xfo' - 9A (fo r SSB) wtth ho th eldeban d cryst; t1" OM
Xt' -9B (fiJI' SSO) with bo th ald ch aud c r ysl;\bs DM
Xt' -9C (fo r AM ; 3. 75 kHz) . . . . . . UM
X F -9D (fo r AM , 5.00 kHz ) . . . . . • • DM
X F -9t: (tor F"M ; 12. 00 kHz) ,.... OM
XF -9M (fo r CWo O. SO kHz) wuh c ar ri e r c r yet. DM
Q r -9 FO as Xr · 9E bu t l S kHz . . . . . . . . . OM

96 .0000 MH z {He - 6 Uj for 70 em conver ters DM
96 .0000 MHL (HC - 25/U) fo r 70 rm converters OM
95.8333 MH I: (HC -25 Uj fur 70 CIll conve r ters OM

78 .8580 MHL for ATV TX ([)J -I L.I\) DM
67.3333 MHz (HC - 6/U) for 70 em I 10 m convert. DM
66 . 5000 MHz (He - 6 U) rcr s yntlll' " ls VFO (OJ 5 11 0) OM
65.7500 MHz (HC - 6 /U) ) rcr TX • ItX con> OM
65 .5000 MHz (HC- 6/U ) ) ve rter-s 130 ,130, 5 DM
65 .2500 MHz (HC - 6 U) ) 131 131.5 MHL OM
65 .0000 MHz (HC- 6/U ) , . ....•. OM
64.3333 MHz (HC- 6, U) for AT V converte r (OJ 5 XA) OM
62 . 0000 MHL (HC - 6, U) fu r liynt hcsls VFO (OJ 5 HD) OM
57. 6000 MHz (HC-25 UJ OM
57.6000 MHz (HC- 6, U) OM
38 .9000 MHz (HC - 6/ U) lur I)J 4 LB DO l ATV -TX OM
38 .6667 MHz (HC- 6/U) fu r 2 -m -conve r te r-s ,. UM
I. 014 00 MHz (HC- 6/U) for liylllhe" lz l' r . . . . . OM

110 . -
148. - 
ISO. -
ISO. -
ISO. -
li D. -
160. --

26 . -
34 --
34 . --

26 . - 
22 . -
22 . -
22. -
22 -
22 . -
22 -
22. -
22 - 
33 . 50
22. -
25 . -
17 , -
22.50

STANDAIW f"Rt;QU £NCY CHYSTA LS

Cr ys t al 1. 0000 MHz (XS 6002 ) ..... ....... ... . OM 26. --
Cr ysta l 1. 0000 MHz (XS 0605 ) lur 750 ovens . .. OM 50. --

Cry!>tal o ven XT -2 ( 12 V) 75° C ................ OM 82 . --

Ce r am ic nuce 455 0 (or FM IF -a t r jp DC 6 il L 007 OM 70. --

Crysl ...1 suck.,t for HC - 6 U horl;wnt al mounting DM 5. --
Cr ys l a1 sock,· t tor HC -25, U ho ri zont al mounting OM 5. --
Cr ys ta l I>ockf't for HC -25 /U verucai mounti ng OM 1. 50

Cr y!> t a ls 72 , MHz (HC -2 5 U) DM 33 . - -
Fo llowlnlt rreqcenctee available as long 01>1 s toc k tnsts :
72. 025 72 .050 / 72. 075 / 72, 100 / 72. 125 / 72. 150 / 72 . 175 /
72 . 200 / 72 . 225 I 72.250 / 72.275 . 72 . 300 / 72 . 325 I 72 .350
72 .375 / 72 . 400 / 72. 425 / 72. 4S0 / 72.475 / 72. 500 MHz

Sideband c r yllt al XF -901 8 .9985 MHz .
Side band crys tal XF -902 9.0015 MHz .

OM 15.-
OM 15. · -
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mobile
antennas

Introducing the J ·BEAM r ange of ve ry high - qu ality mobile antennae for all
co m me rci al Ie eqc enc tes and (or the 2-m and 70 -em bands. Both lltalnlellsoll tt't' l
and glass- rthre typE'S are ava ilable. 0 ('10..... a few examples (rom the wtde r ange
of lypE's (rom ),/ 4 to s tacked 5/8 ), cottneara for UHF.

f., " T,

35 50 52 75 75 - -45 - ~ 52 50 32 --. . .
Mod!;'! Tvpp Frequency Gai n We ight F'e a t u r e s

TA 5/8 > 144-17 5 MHz J dB 275 g Glas s -flbr,· whip
TA - S 5/8 > 144-17 5 MHz J dB 275 II Glass -U hre with 5 m cable
TA • ./. > 144-1 75 MHz odB 130 g Stal nlel!lli s teel (P H 17-7 )

U J 5/8 A 400 -47 0 101 Hz J dB 100 g Stive r -pla ted, epoxy coated
U • Cottnear 420-470 101 Hz • dB 150 g St ac ked '}., /4 and 5/8 ),
U 5 Co ll near 420-470 MH z 5 dB 175 g Stac ked 5/8 ), and 5/8 ),

Avail able via the eepres e et at tves of VHF COMMUNICATIONS. Would profeas tona l
custome rs ple as e con tact the Antt'nna Dept or VHF COMMUNICATIONS cteec r.
Full catalog. of the wtce r angt' or pro (t'88Ional antennas avat tab te on r equest ,

Verlag UKW.BERICHTE, H. Dohlus oHG
JahnslraBe 14 - 0 ·8523 BAIERSOORF

We. l.aermeny ' Telephone (0 9191) 9157 or (0 9133) 855 , 856



LINEAR AMPLIFIER FOR 70 em USING A 2 C 39 TUBE
Fur1her development o l ltle amplifier dncr'bed in edi tion 3172 VHF COMMUNICATIONS

I

.....

• Sllver-p laied

• Ready-to-operale

• Supp lied Without lu be,
po wer supply and b lower

• Price OM 438.-

INTERDIGITAL BANDPASS FILTER FOR 23 em
SImilar 10 fhal descr ibed In edi tion 3/7 1 VHF COMMUNICATIONS

•
• • •

•

The advanlages 01 inlerdlQllal I lIl ers " well known HIgh stopband attenua tion and lOw
in sertion loss, The curve and in serti on loss values ar. VIrtually Independent 01 the malchmg
(the filler can be sho rted or have an open encuu when an recrenon 01 er ieeet 6 dB ellisls
between Ihis poi nl and the I ilt .r),

Pri ce with BNC aoc;:kets ,..... . .....•••.•••...••
Pr ice without IOCkelS .. . •..........

OM 92,00
OM 8650

Verlag UKW-BERICHTE, H. Dohlus oHG
JahnstraBe 14 - 0 ·8523 BAIERSDORF

We.I-Germany • Tel ephon e (091 91) 9 1 57 or (0 91 331 855, 856



CRYSTAL FILTERS • FILTER CRYSTALS • OSCILIAIOR CRYSTALS

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

PlElO·ELECTRIC PRESSURE TRANSDUCERS

LIsted II our well ·known aeries of

9 MHz crystal f il ters
for SSB, AM, FM
and CW applications.

In order 10 I lmplify melchlng. the

input and output of the "iter. com
pri se tuned differenti al treeetcr
mer. with galvani c conneetion to
the eaaing ,

Fliter Type XF·90 XF·9E xF·9M

AppllclIl'on SS B· SSB AM AM FM cW
Tran, mll

N..",b er of Filler Crylt,I , 5 • • • • •
e."dwldth (6dB down) 2 SkHz 2 4 kHz 3 75 kH, 50kHz 120kHz 05 kHz

P. ..bsnd Ripple < I dB < 2 dB < 2 dB < 2 ee < 2 dB < 1 dB

In"I1,on Lo.. < 3 dB < 3S dB < 3 S dB < 3S dB < 3 ee < 5 dB

Input ·Qulp>!t Z, soo. soo . soo. soo. "00 • soo.
Termln,l,on C, 30 ,F 30 ,F 30 , F 30 ,F 30 ,F 30 ,F

gll,pe Faclor
(6 SOdS) 1,1'(6 SOdS)18 (6 60dB) 18 (6 60dB) 1 (660dB) 1 (S,04OdB)25

(6 80 dB) 2 2 (6 80dB)2 2 (6 80dB)2 (680 dB) 2 (6 60dBjH

Ult lmete Attenuation > 45 dB > 100 dB > 100 dB > 100 dB > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH ~0 6924 Nechrbi.chof.heim . Po . tl . ch 1
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