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A ssn TltANSt 'EIY/': 11 WITH SILH' ON TllANSIST O ll COMI'U:MEN'1

1' 11 1"\ I : 1'''10 " ! ' SUI>l'ly and A I" A ml' l lf i'"I"

by G,l.llurll . 1)[, Ii IIA

I NT 1I0 D t ' ( "T IO:\'

Th~' rourth pa r1- cOIw)ud"1I thl ll <I" II'"I"il'll<>lI o r II "",npl"I' SSH trarUI< •.1\ . r f l -J) .
I'a l"\ I d "lIt'ril.> .·d tho VII I-' , 'on \T" !tT, P a r i 2 tho 9 Mil ,. I I"arllj;('l'iv"r, P a r I 3 th.,
!I Mil l . 14 Ml l l lnu lI' l1lit -nT' '''' " r-onvc r'to-r , th. r, MIll. V FO ... ith 10.... ·1'81111 fIltt ' r
fill ...."· 1\'111 tilt' t " !ln .mll ! Illl~"r 14 Mill· J·H 1'011 11. with Illll' :or 1I1111'1Iflt·r. I ' ll I'! ..
ill 11 0 .... to d"Hc r'lll,- II IIl alJll\"' l l 1" ' '''' '1' liupply and " fI 'I T lIu lI- f n ', <nud ln ",,, pHf lt-I' ,

Ttll ' ltl<u' k diul1l'um of th." \\ 111.1., 11'<11111. "" 1\ ,, , /' 1M 1I:1\I .'n ill F i /{u r . " I,

I, Tit ..: STA BII.I Z!-:ll P OW E ll SI :I' I'I.Y

TI ll' Inpu l l't 602 / 1'1 ron :l of II,.. I'''WO"I" liupl'l)' lihown In Fil1un 2 1M (01111' t"I.'d 10
o I r o n llrorm " r p r o vidln ll 0111 oulput \'ollagl' of 12 . Ii V to 15 V a t a l'l'rolllmal . I)"
15n rn A ( p r o vid in g thu t t hr- pow .or lIul'l' ly hi un ly 10 It,, 'd un- d"lIo; rll...t1 tl'an,,
c r-Iver } .

TI ll' n 'H if l, 'd bUI uIlI. t "hl ll l, 'd v"l lug" III ava ll nb'" ;,t outpu t I't Gill ( fo r In .. tl llw ,'
(or It ... " I,,' rallon o f n ' ll.y .. ). In ad,Hllon 10 th i ll a IIlnbilll"" voltall" III uvu tlnbh
"t output I' t 60 -1 \\'hmlt' valu.· ,",m lit' varlt'd \\' Hh tilt' a id uf po tl 'n lium d" I' 1'1 ro UI .
Fin llUy . oul put 1'1 liO:'i pro v l. I,' M1'1 fh .,d Iitabllin'd vol tllll " of 9 V. Slnl",' th ., pa lill
trun lll lli or T 60-1 III f. ,t! w trh th ." >lln'ady IIta b llil" <! v"l tllll '" frum ou t pul I't liO-l,
t ln- vul lllg., a t I't 60 5 III I' xln mvly ..table and hum -F r-cr-. In Or<lI'J' 10 allow till,
J oull l, ' IIla biHla l io n to b., ..rf. ctt vc, t h ,' lI!nll:lt' -lI tllllUlu'd vul lllg l' It t I' t (iO-l mUli t
b," ltuJu lIh·d t o a t h 'll lit I I V, G,'m·rally . a va lu,' of 12 V \\'111 b.· uII .. d.

Th., vol t agl' va lu e It t out pu t I' t li0 5 ill d l'\ .'rrn ln l'd by th." ~ .'n'"I" dlod,' II fi(l2 . 'lln
z em-r- vultng(' mUli t b." upp r u lIllllat ('l y I V n bove !tit' !·,' qul n 'd Ulll pu l '0'011"10:",

'I'h e- a uthor used tln- tralUll lit o l" Iy p" n SY llIi 1111 p" " l11 I r allllJll tol' I l iCE" • 64 v t
le ma • I A) . F or Iln- h i lt" ...r- load ...d ou tput l 't liU4, Iw u t ntll lii lll (ll' lI WI'I' ,· ron
n. ' ctt'~ In para ll r l. 5ino;.' till' ,Hs",l l' ll t!on pow .' r /'<'qul r "1i " I>olillJl n llll 111 . "Itt- of
Ih. , parn l h ' ! conn ..c Uoll und 1I1nt "I' no IIWIlliUrt ' li h .. " ., b ., .'11 !akl'l1 to " III1U /,<' a n
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"'Iun l (' u l' I"\'n l di llt ributio ll unto t lu- IWo Iran lll Blorli. II III pl 'u bu u ly mon° ' Hlvllln bi l'
t o U IIi' on .. IIlngh· Ir"'l1 l1 l l1to r hnvln g n hi ghl' r PUW " I' oll llllipa ti on. 5. ' v.'ra l "'lul ",, 
!t 'n l IYP" II an' Ill v"n In S" cUU/1 1.2 . Cor thl ll r-ea eon , Th.. pall. rru n.. I ..t o r- l' hH4
fo r out pu l I't 6 05 I, nol IOlld<'l1 l u a grellt u"j r " e IIlnc .· tilt" dou blt· ..l lIl.> lIi .",.1
'10111111"11 III u eua lfy on ly UII.·d fo r th.· opcr-aucn u C Ih, ' ulic Ulato rB.

1'11(' tran lli lit u r ll UII"U In t he po\lo "r lIup"ly . ·" h l l.> l t v"ry hl l!h tra nll it fn'qu,·n.y
\·"'Iu . ·•• I t h, Itl<'r..to'...· ptllIlIl l.>h· t ha t th,'y c a n b.· d r-I....-n 10 m c o r-r-ect o p.'rullng
I'0lnl ll I.>y Indu c ed It t-' ...ol tagn, . Th i ll I, thv n 'n ll"n why all Inpulli and outpu lli
lin' u!<l("k. ·d uy \lo' ld .. band dlu ko·lI.
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Fi1I.2 : Subilm'd powe' lupply

1. 1 . AS51·:MBI.Y

W it h til<' ., ,,(" .. ,,Uon o f th .. po\lo " r t1'anllfu rm " r , t h ,' I''' \lo'' '' Ilu"pl~ illl ''''(' '''"I11"d,ot.'d
on tllO' I'rlnl o'd ci rcul i board 1)1. 6 IIA 008 IIhu" II i n Fll,l:ur ., :1. Tfu- ("urr"lIp,""llng
('nm l,on" n t loca t ion pl a n I. gh'.' n In F I K\ln· 4 , I'h. · dl l11<'n810nll o f Ih. · phllit'd
r llTu it bonrd B rt' 114 111111 b.\· fi2 11f'l1 . Fut-ttu-r- ,ktll llll" nn l". I.... ·n In t hr- ph o t ,, ·
g r"' l'h /o:1 ... . ·n In F l j.,'lJr. · 5 .

1. 2 . SI' t'X!AI. r O M I 'ON I,:NTS I' U J{ Il l. fi II A (Hl8

T 60 1. T (;0 2 : 2 N 2!J2(; , lie 1117, u r- I n8 for lli lll l]; lI' A t-' IYIl.' 1I
T 60 3 : 2" USY 84, 2 " usv 86 ( ITT- ln l . 'I·llwla lll . 2", 2 N 221 9

2 " 40 347 ( il eA I u r I " 2 N :W.H , 2 " 4025 0 { li r A I
T 60 4 : HSY 84 . IlSY 86 , 2 N 22 19 , 4034 7

u 601 : I. ~· 6 2 I ITT - Illh ' rllwtlt ll I, I'!I.Y 85/C6 V2 ( AU ; ·T(k I. 1 :-'; 7.')3
U 602 : Z G 10 . l. t-' 10 ( IT T · !nh' rJl u ·l a ll I, UZ Y 85 / CII) (AEG- Trkl . I N 7!l1l
U60 3 -1l 6flli : HY 10 3, I N 41)02, o r .(m Ultr IIlIkun Il0\lo"r I·, ·ct lfh ·rll

e h 601 ·Ch 60 5 : h-r rll . · widc-b uml "'wk. ' . (4 31 2 020 J fi7 lll rr-cm I' h ll ll' M) tI'· " 11 " 
mdl"d " ul' l"' r wi "" I>iU II.·d I"' ....· r a l lilTlO' ll t hr" u l/h r"rrlk l"'a ll " 19 !1 _
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2 . AUIJIO AM I' I.IFlI·:H

A trantlfnrnWI"-h' lI ll ( fl' ,TOU8- (I'I"' ) lHlll'lIf!t' r 11'1 u ,w d (01' tin' A I" out pur e o f th . ·
d"Ill"rlb. '1l 11'111111(" '1 \1"'"' 'l'Iu- cit-cui t dlng r-arn (a gh' ,' n in I-' Ib"\ll '" Ii, Tilt' 1I111I'Jlfi . "r
1" 'o vld" 11 un out pu t pow.,, · o f 2 W In to u 5 n lcu depvukr-r- at UI1 ol"'ra ting \I<lHag.·
o f 12 V. Thi ll Ai" I'0w .'r III aleo lolU ffid "/1t du rl /1l1: mobil. ' " I"'ratioll In nolay ..,,"
hf cl es , Th, ' a m pll fl " I" .' xh lb lh ' u lo w hat-monic di llt o ,"lIol1 facto r and a fh . t rre
que-ncy r "lIpon li" u p 10 OV" I' 20 k Il 7_. Th i ll In" l,n ll Ihlll It III " V"11 Hull aloh- (o r
muetc . 1I0 w" \I, · r . Ir such uppll cllt lttn ll an' pluf1l1l'd. Ih . · nutput ,' !t 'etrolytL,· ('a pa
c tto r rnuat b,' l,w l"t'IlIl,' d n-om ~O (l j.lF 10 a val ue o r 11101"" thnn 1000/..1" ( 1 m F)
In a r d ,' r 10 Impr-ovr- lilt' ua ll ll 1"" 1I1"1I11H' , TIlt' d r,'ult of th." ampll fi, 'r Iii dnm-n
lih >l w d a o thai Ih,' II"an lihltorli an- nut ,·ndlln lol .. ,'.·t1 If til" loudspen ket- Ilhould b,
ucchh-ntnlly IihO ,'I.·, I.

P,702 +' 2 V

DL 6 HA 00.
,~-

'" .n
100jJ/1~V lJO

H ~ P 70 2
PI 703

P70 ' 070' 1 zso T703
'00 1 701 "" OO X }_._r AC 187 K

AC151 I s = ~OO ,ll "

--\Q Jc'~g~._ -
V 0.'o-© •

' ,2 ~ 1
0"

~,
"' ...

O~" "'
© T704'----- l- _ AC \88 K

'0 ,. I
I"-- -

Fill_8 : Circu il di8\l•• m of lhe t,.ndormerl.. AF . mp hfier

2, I , ASSr'~MBLY

Th.. c om plet e AI" aml'l ifl,'r III ac comm odated on tI,,· pr-Inted C IrTU lt boa rd
il L 6 IIA OOY, Tht' dtmens lon .. o f th! .. I' (;'oo a l"<l 111"1' H mm by l;2 mrn . A
dlalolram o f tho pr-Inted c frcu tt bonrd Is gt vcn In F i f.: . 7; th ,' c o r-r-.... polldll1jJ " "m
pO/1t'1l1 locatton plan In Fig . 8 . 'l'h t- IImpllfi.-,· Iii "(lulpl-'"d with a 30 111 111 h lJ,lh
heat Kin k whou, l oc a t ton Itl glv" n in th,' COlll l'mH'111 10,' a llon plall . Th.' twal Kll1k
III "onncct ,·d. with Ilh"r l Win' c on nocrtone , ltt ' I'OIlIi til(' I'C - bon r d . TIlt' output
Irllll lil litorli T 703 a nd l' 704 11.1'• • 8(· 1·\·...'\·. 1 onto thi ll h. ·llt sink, It .. tw u ld b. · 1111'/1

tl one-d thllt tw o Ii,· pa r a l .. 1It'\1I o f h olt' ll a,"," pro vitl " d fo r Ih, ' 2 rrtmmcr pot "n 
1I01l11'It'I '1i I' 701 a nd I' 702 , Th i s !Il low s till' Ulle o f laqw " o r smal lo'r 1'0 t" lIti,, 
m .·!t ·r ly,,," II.
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Fig _7 : Printed ei reu it bo-rd Ol8 HA 009
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Fig . 8 : Component loeetion plen 10 Ol8 HA 009

2 . 2 . SPECIAL COM I' ONt:NTS FOH 01 . 6 IIA 009

T 70\: »c 151 ( Sit·m ..n ll J, AC 122 (AEG-Tfk), BC 158, He 18 1,
2 N 2907 , 2 N 3906

T 702: 2 N 2926, BC 108 , 01· similar A F tran>lhHor lyp'·11
T 70:1: AC 187 K (SI"m('nll , At:G-Tfk), AC 175 ( AEG- Tfk)
T 704: AC 188 K ( Sle m" n lJ, AEG -Tfk I . AC 117 ( AEG·Tfk )
D 701: HA Y 87 or any etncon died.. (lJtlch alJ IN 914)

Th.· two ' ·mitll' r rt'>lllito rll of 0,511 can l'llslly b.' mad,' from two '·'IUIII h·ngth ll
of r f' i1 iilta nc .. w i r-e. Th.· a bsol ut e n·i1lstanc., value III nol c r tt tc al ,

19 6 -



2,3, ADJ USTM ENT O F T H E OPERATI NG POINTS

In ordl'r to a dj u at th,' nperating po int of th l' A F ampHfh'r' , a 5 n Ioudepr-aket
0 1' h -r min a t in M rvetetc r III CUlU1C'C tl'd 10 pctnte I' t 702, Pt 7n:l (Hid a UC - volt nlt' tl' r
conn ected betw ee-n t he mtnua pol e or t h.' out put ch-ctrotytic c apncktur- and ground.
T h,' ol,,','at ing vol tuge of 12 V III now connected and tilt' met .. I' ,' o' l1 d in g n ·duc ..d
to ha lf Iht' vnluo ( 6 V ) with th.. eld of pot ontinnu-tt-r- I' 701 .

Arte- r- thill , It !8 only n t.' c t' lIlia r y to adJullt tilt' lo ted (·ur',· .'nl 10lld to 1I vlllu ,' or
~ o m A wit h th.· aid o f ponnncm et c r I' 702. Aft<·,· t h i ll, the AI" all1 pllfh' r III reudy
fu r cpcrarton.

3, GENE ItAL INST HUCTIO NS

In tho' cunv"l'h'" module 1>1. 6 ll A 001 , tt\l' Injt-c tton of t h,' volta g.' f r om thr- lil'
pa r nt e c t-yatnl cectlls tora to th,' ball" of trlUllllllto r T -4 III made with I.L very
..horl couxta! l'ablt" T h.· local uec tllator- Ill/o1nlll fOI' 1111' I'u lll1 - I'u ll mix.", of t h.·
trnnamtt convcrtcr modult· 1)[. f; IIA 00,') il:l tn kr-n Is-om induc t nn ce I. 9, T o do
thill , a 100 pF capacito r 18 1I0Ido'n·d onto the Inductance nppr'cx- 1 tur- n fr om
till' cold ,-n d , T ho' In tvrmediutv coaxial cablt· IIhould l n- all IIhort aM pOlllll bl ...

ln Ol"It'1" to IIwltch orr th ., rt·('('lv .· por-tton In tin' t runernt t Illod"" th,· plUM bar
IIhoult.llJ.· ln-okvn on pl'intt'd c it-cutt board Ill. 6 Il A 00 1 near- to the ecnnccucn
point und c onm-cn-d 10 II tranMmlt-n'c .'lv,' ewirc-h. T he Ulldllutol" po r tion muet
r r-m a tn in "pl' I'Utloll, T hl' voltag,· acpply for thlll can, fo r Inlltann' , u" lIold,' n'd
to th,' ('orT<'III'0lllling conductor lano' u" ..ld,· 1"l'"lstul' It 13. 'trunet stor T 2 wi ll
a l so 1·,·...-Ive \'olta~l' during t r-nn amtt, but thllll III nol Im portant ,

Whe-n alilit"lnblln~ tlH' wholt· trnnec .. tve r , th t· 1'{'Ct'\V.· and t r-ansmtt milt .. rll IIhould
b. · acccmmcduu-u in eepa rute scrvem-d cRlllngll, Il owl' v. ' r . it Is advtea bl r- fo r
Ih"8" modult's to uo mount<-d IIld" by IIld l' In o r-rh-r- to k" "jl th r- Ind o'rm.'dla h'
cablt'lI to th,' c t-yut a l oecnturor all IIho!'t all IlOlIlllbh'.
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A pr-Inted ci rcuit boa r d h•• now b ...vn d,' v...loped to accommodate t he t'AO c ry. t ll l
ollcUlatorll or tlw ilL f> IIA 001 /14 MOSFI-;T co nv... rt ...r . Th lill board und.'r th e de
. Iina tlon HI. :1 VK 001 la d" Kc r lb" d In thl a eunton o r VIII-' C O MMUNiCAT IO NS.

4 . AVAIl.ABLI-: PARTS

T h... prlnt d d rcuU boarda o r all fIl odul~'a o r the SSU tran ac ...tver aa well a a the
coli rorm r a, t r-imm er- c u pucl to ra etc , a rt' a 'o'u ll ubh.. from Ilu- publlah,' r a or
t hvtr- national r,·pr"/wntall 'o't·s . In /Iotldlt ln n t o thi ll, 1111 moduli' . arL' IIvallabl ..
In klt-fol'm . I' I..a lw 11 " " udv r- r tl a ln g pIlJol'· '

e. Hl:o:n;nEN CES

(I ) G. Laura: A sse T,·an . ('. ·I 'o' .. r with Sll k un T r an .l.tor C omplt·m.. nt
I'a rt 1 : Th.· IH MH t C cn vo rt.. r with Uua l - Ga t ... MOS FI-:T - MI" .. r

VHF CO MMUNIC ATI ON S 2 (1!l 711) , 1,:.Htlon I . l'a g" 11 I- II

( 2) G . I.au r.: A SSB T ru n"'l' ...lv er- w ith sutc on Tran . I"'tor Com p lem e nt
P a rt 2: Th ... 9 Ml h: Tran ac d vcr

VIII" CO MMUNIC AT IO NS 2 (1970), Edit ion 2. !'a lle a 6.s-7!1

( 3) G. Lau ra : A sse Tran a" r-l vt· r with Silic on 1' run llllltor Ccmptcmvnt
Pur-t 3 : TIll'!l Mll t -1 4 Mil t Tran a flllt . H.'cdv. · Co nver-tor,

H Mll t-IH Mil l. Tranllmlt Convvrt ...r VFO and
1,0 w -I ' lIl1a F Uh-r

VII F C O MMUN IC AT iONS 2 (1970) . F.dlt lon 3. l'a 6w a 129-146

VHF UHF MANUAL

•I

I
I

i
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A new handbook fo r the VHf amateor pubU.ht'd
by the Ra dio Suclcty uf Gr unt Br tta tn

II Circuits and tt'chnolul')' cU\'t' r lnll: Irom bu ll'
prlnelplt"l:I to ccmpltca ted microwave t"qulpmt'nt

II E"cellt'nt refe rence book fo r the VHf bt' lllnnH
and exper-Ienced amateur

II 2<1 1 pngee ..... ll h c1f'tallt'c1 circuit dE'llcrlp t!un.
and asst>mbly Inlltructlunll

II Both European and AmHlcan Tube and semi 
conductor tyVt's art' Ullt'd

II Elrtt'nl:llvt' Prollugatl on and Antt'nna InlorOlallon

pr tce DM 13,40 ur natlonal equivalent
(Ineludlni ptllltolllt')

Avauatne Irom:
UKW ·BER IC HTE. H.J , DohlulI, DJ3QC
D·8S20 EHLANG EN _ Glt'lwnzer- St raut' 4S •
(W('lItI-I'n Ge rm;lny) • u r Na tional n " (lf(' IIt'nt llt! \''' .

Deutsche Hank t: r la nll" n. Kuntu 47632S
PUllt lleht'ckku ntu :'Out' rnlK-r ll 304 5.s
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I' HINT EIi e-ruct 1'1" 1l0A ll1l FOil T IlE TWO C HYSTAI. OSCIL LAT OHS
OF THE HS MIIl -H Mill I\105VET (' ON VE JITE H IISE IJ IN nn:

Ill. 6 HA SS U TIIANse ~; I V EIl

by II. Ka hlcrt , UL 3 YI-;

I , INTHo m 'CT IO l':

A double e ga t e fll0 SFET c on ve-r-te r- fo r t lu- 2·nlt'tn' lmnd "" .. dcsc e-Ibed In (I )
whlr-h cou ld l", t-ornbim-d t o fo rm a c ornptt-tc tl 'UnlOt-.,[ VtT (2), (:1), (I), S tnc e
Itlt! frt'qu" ncy synth"lild ng uf thr- t ran eccl vrr- UIWK II vur-Inbl c firlit ITlt{'rmNha t c
fr'( " I \ll' nc ~' of 14 t o 15 flUIl , tw o C'ryr"tal fn'qu "l1dt'li ( l:lO and 1:1I M Il ~) a rt'
r,'qulJ" 'd to c o ve-r- th, ' I'a n g" ot 144 to H fi MII :l, T h ,' p l'l n!l 'd rJrC'uit bou l'll o f
th t, conv e- r-t.. r- OJ, f> lI A (HI } ) on ly 1l110Wll Ilu- I" 'o vl lilo ll of om ct-yst a l osc Illa to r-,
Th .. auth o r- thl' I'dol'" ur-vc-l opod a '1I1I fllI adlUtiolla l 1J.0 a n J onto whic-h tilt' t wo rlJ *

qulred o s ctt tatora (,ould l n- a c c omm odat ed. F ig . I IIhOWIi a p" ot o g r aph of til .'
corn pl vtvd moduh-.

Fig. 1

F i g , 2 IIhoWIi t he c i rc u it o f till ' 144 Mil l, _ 14 MlI :l " , ,(-.' IV, ' c ouvcr-rer- with tlli'
tw o e r -yatal cec tu e t c r -e , T fu- rrYll t lll1l u ltdlJa \t' a t hu H the ou lpu t Ir-equ vn cy
( 65, 0 M Uz a nd 6 5, 5 fllIh.); t h,' o rig inal 38, 66 6 J\lILr. cryst al cecttlator s tag..
('qulppl' d with t r-an et etcr- T 4 Sl'rV" 1I h." ,(, a s bu ff('r ampHfit'r, If th ,' conv" ,"t .. r
I , used with anothe-r- SSIl unit ol1ly h a vin g 500 kil ,. ba ndwldt h( 14 . 0 • 14. 5 M il l. I.
tour c r y s t a l r requonc tee wH I bl' rt'qu lrt'tl to r cvv-t- th , ' wh ol, ' 2-mdn' band
( 130 ,0 /1 30 . 5 /1 31 ,0 / 130 , 5 Mll z ), If th l ll III r't "lu ll 'l 'd, th l ll addttional boa l'u
IIhou ld b., pt-c vbb-d twtc .. ,
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2. CONST HUCT ION

T h e t wo c ry.l:ltal ollcUlato rll , i ncluding th t' l r c r-yeta l ho ld l' r ll for horizontal
mounting and the tw o I p F coupHng capucttc r-e, are accommodate d o n t he addi_
ti ona l p r-Int e d c t rcun board t hai has bHn dealgnare d DL 3 YK 001. lo'lg. 3 shows
th e 65 mm x 50 m m P C - boa r d ; F ig . 4 t he cor- r e apondtng ccrnponcnt location
plan , T h e assem bly Is not critical etnce Bufflcl e nt r oo m hall be en Il,ft (or t he
eomponcnt a. Ho r iz on t a l c r-yata l hol de rB we r-e u a ed in o r-der- to dec r-e ase t he
he igh t ot the modu l.... As a dovte tton (rom t he o riginal deec rt prton, 0 .5 mm
( 24 AWG ) d tam e t e r IIl1k-cove n'd enamelled ccppvr w i re wall us..d (or t he in
ductance s and nolO. 3 mm ( 29 AWG ) . T hia l'nau!l'd t he Q o( t he Induc tanc e s
t o be Im p roved gr-eat fy . when ft'd to an osc tt to ec ope ( 'I'ekt rcntx , Iy!" , 45 4/15
MH z) th e oscillato r wall round to have a v.. ry exact IIlnuliUl<Il.1 voltage .

Fill . 3

•

•

Fill• •

•

•

i
•••,

A g rt'at numbe r- or t r a ns i stor typ e s a re llul tabIt' ; attention ",hould only bt- pa id
that the t r a ne it rr ...quency amount. t o a t l('aBt 150 t o 200 Mil l. ( t h e t ran lli lli o r
typl·. 2 N 9 18 a nd U fo' 22 4 w...r- e fou nd to b ., vOo'ry aultabl e ] . Howe ve r , th .. a ut hor
a l ao uSl'd ty p.. S BSW 59 a nd B lo'Y 38 wt th aucce s a.

According to th l' Individual t ea n s t et o r-e , t he Ievel ot th e oulput voltage III be-t
w ee n 50 0 a nd 800 m V ( peek-tc- pellk ). It 8hoold be noted that the f r-eque ncy
IIta blllty can be Im p r-cved by uBl ng metal -fUm reetatc r-e, Hcw e vc r, car-ben r e 
ahtors a re sufficie nt for the proposl'd sppltcatfon. It may bl' uSl' fu l though to
r ..m e mbe-r- t his fo r ot he r- IIpplicatlona,

2,1. COIL DATA

L I : 2 tu rne o f I mm dla. (18 AWG) Inaulated coppe r- wl r e wo und onto th e
cold end of L 2.

L 2 : 6 tu r n . o f I mm dla. ( 18 AWG) .l:I lIvOo' r-plll.tl'd copp.. r wi re woun d onto a
5 mm forme r , coil length 10 rnm , colt ta p 2 .5 turns f rom tho' gall' con-
nec uon , 1II'If-su pporting. - 20 J



L 3: 6, e lurn ll o f I mm d ia . ( 18 AWn) of Illlv"r-plalt'd ('01'1"' " wl r.' wound
on to a 6 nun eoll fOI"lIl.'I· ..... lth cor-e, "u ll 1,'n,;:l h 15 mm

L 4 : a. I. 2 ( coli tap 2. ~ turn. from Ih,' "old r-nd I

1.5:a. I.3

1. 6 : 5 turn s , w In- and In r-mer- aa fo r L 2, call 1 ,' n~:l h 10 111m

1. 7 : 16 turn. of 0.5 mm dia. (24 AWG J ailk·(·ov.·rt·d "nam,-II"d ('oPI"'!- win
on a ~ , 3 mill rc r mcr with can' , e loee lO, ou nd

I. 8 : 15 turns . (,t he r wi.,- 11I1 l. 7

L 9 , I. 10 : 7 t u r-na, ot/wrwill " all I. 2 ( w tt huut r-ofl l ill' )

L II, L 12: aI L 8

C h : 50 turna o f 0. 1 m m d ill. ( 38 AWG I cna m ot te d COPI"' I' wi n' wound 011 a
SW Ie rt-I te co n- of 5 m m di nm eter- o r f,' rr-H" choke uf appr-ox . 5U ",II.

3, A VAILAB l.F. COMP ONF. NTS

T h,' p r-I nted cl rcuit b oa r,1 UL 3 YK 00 1 a nd UI. 6 it A 001 , IlIl'micundut'turH,
trllnm.-rll, coli form,'rll and c ryli lalll, a ll w('11 1I1i II completr- k it III' " IIvailll.ulo'
f rom UIt' puull ah.-r. o r t h, -Ir national rt-l'rl' II.' nl ativ' -I . 5., ,· adv" I'1ll1lllg pag('_

4 . HEF ER EN CES

OJ G. l.a uf8: Th, ' 144 Mil l Conv t"l·to·r ..... ith UUII1-G a to· I\IOS F Jo; T Mi ll""
VIH ' CO MMU NICATiO NS (197 0). I'~d lt lon I, I'a g.-" I-II

( 2) G, l.au f.: A SS U.T ranlt'l"!v,·r wit h Silicon Tran.illlar Complement
" a r t 2: Th,' 9 MII;( Tj-aneceiv er-

VIIF COMM UNICATIONS ( 19 70), Ed ition 2, I'a gt' ll 65·H

( 3) G, Laufa : A SS B ·T ran.cdv ,'r with SUlcon Trulla llli a r ('01111'1"111'-'1 1
P a r t 3: 9 Mll z / l4 Ml h. T ra nlln l lt ·H" c .' !v. ' Convertv r

VII,.' COMMU NiCAT IONS (1970). Ed ition 3 , I'a gl' . 129·146

(4) G . l.au fa : A SS Il · T r a n.('l"!v.' r ..... Ith Silicon Trun ll!l,tor ("OInp!t- ln "111
I' a rt 4 : Power Supp ly a nd AI-" AmpHfit'r

VII,.. CO MMU NICAT IO NS ( 1970), ":d ltlon~, 1'11. ""'. 19 3 · 199

PLA S TI C B IND E R S r o a V Hf C O ~I ~IU :-': IC A TI O t-"S

• Anr a ct t ve pla stic cove r ed In VHf b lut-
• Accepts up to 12 editions (three vo tumeej
• Allows any requl r-ed copy to be round caeuv
• Keeps the XYL happy and contented
• W1ll be scm anywhere In the world Ior D~1 5.·· Includ i ng

sur fac e mall.
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SYNT IiESIS V FO F OIt 24 Mllz

lIy H. Lvnt z.• U [. 3 W /I

T h o' author d"'l("'lll,'d th. ' t r a n e te t or- t ranamnte r- D1. 3 W it 003 a nd match ing
24 Mll z VF O In (I ). Du e to t h.' num e r-oue r-.. qu '·8tll fo r Iu r-t her- consf r uct tc n nl
Informallan 1'l' lIu r d in g t his V FO with FM a t tnchmt-nt , t h,' llu llwr wauld Il k., to
publiah a modtfted pr-lrtt cd ci rcui t baa rd .

I , I'HINT ED CI IlCUIT HOAI W 0 1. 3 WI{ 00 7

Ti lt' print .. d circuit boerd DL 3 WI{ 007 Is s ho wn In ~· I gu r .. I. 'I'In- dlm .,n810ns
art' 75 mm lIy 60 m m , T fu - tw o f"edt h rOUKh c e pcctto ra and t h.. output soc ket
or r,'l'd l hrough a rf' locat .. d In t ho' cutou t of th is boa r d, F l gu rl;' 2 8ho""11 the co r-e
r . ' lIpon d ln ll component loe'aUon plun, With the e xc e ption of t he ac tual ve r tub te
oecuterc r and FM attachment, all elrrultry Is accommcdutud on thlll board,

Fu r t h.. r d(' la1l8 11I1 t o th., component e, c rrccu lind alignment , all we Il as m ea
su red values a rt' gtvr-n In (I) ,

Fii ·

2, AVAILABL E PA in S

- Fii·2

T hf' P C - lIo11rd DL 3 wn 007, var-ious componen rs and a kit o f par-til an" llvall
abl.. fram Ih" publt ehe r-a o r Ih "lr nationlll r""n' H" lIt a ti V"S. '''' '' u~v.' rt1alnK !,IlKe .

3, HEF E II E NC ES

(I ) H. L..ntz : A Unlvt'I'1I1t1 Vll"' ·U ll lo' Tr'ansmlttl'r fo r AM and F M
v nr COM MUNICA T IONS 2 ( 1970) , Edit ion 2, I'a g t' s 87·\ 02 and
Edttlon 3, l'a R" 1I 15 3· 159

- 205 -



A SIMPLio: 72 M lh:-V1"O FOH F M TllANSMITTERS

Fu rther- dl'vl' lopment o f a e1 rc u it from 8. J)h ·t rich. UJ 8 I'G

INTItO I) UCT I ON

A Ilmpl t· vur-a c tor- tu ned VFO II 10 be dvae r- lb e d that a lcUlatea a t 72 M I !;t a nd
11 provid.'d wit h a burt.' r I lagl' for 72 MII :z wh ich CRn a lia be uae d a l a Ir-e
qu.' ncy douule r- to obtain an output Fr- equ e nc y of 14 4- 146 Mlh. Thl l VFO can be
a ...-mbled togethe r- w ith the buUt'r IItage on a p r-I n ted c i rcu it board of only
S5 mm by 40 m m , O f cour... . Ih i l a HcUl a t o r dcee not lIa tlsfy the h l ght' 11 de
mande wit h r e s pect to t r t' qu t'n c y I tabllity. Howe ve r , I inc e th e vas-ec tor diad ..
c an btl a lm ult a n l'o ul ly ueod fo r frt'qucncy modula tion of the cecntetcr-, It II
ex t t-vm ely 11m I' ll' 10 con l t r uc t NUFM Iranamlt le r l to r 1-14 M Hz . and aftl'r r-c -.
d lm ...n l lonlnll. for 70 MiLt . T Ilt' VFO could alao bt, used a l a al mplt' sweep
frt" lu l'n cy c ec t t te to r for nume r-oua amateu r appllclltlon l,

1. cmcurr OI,;Scn IP T10 N

Fig . I Ilhowll th l' c i rcu li d ia gra m o f th e varlabh· fn" lut'ncy cecntero r , T h.· VF O
con l lil l o f an ollcillato r and a oufh'r Ntagl'. The buH,'r la n "c"llla ry to pr-ov lde
a ct'rlllUl amount of l ao1allon In Of'(!t' r to re-duce any reec tton from tht· lIublH'
quent t r a n llm lt tt' r onto th t> actual oec tlfa ro r- , Sinn' t hl' It ,.. voltag.' b lak l'n from
the cctlectcr- of both I la gt' • • th ... r cac ncn II g rt>atly dependent on th l' c c nec tc e 
ba".· ca pac nence o f th . · tran lilltor. Ullt·d. T hl ' tower- Ihl' cepecnance, Ihr- lowe-r
will a lso b,' Uw rea cuon . Tht· oapacttance of th" r ecurnmended t r a n s l l torl I.
0.23 pi-' for the U fo' 173 and 0.15 pi-' for the U F 167 . It i. poeefbl e that t ht,
t rnn lliltor ty pe IH ' 224 ( (J , 3 p fo' ) could also bt, ull'd,

TrlUlll llto r T 1 tog...t tu.r with lmtu c tance L 1. capactto ra C I, C 2, C 3. C 5.
C 6 and C 7 a. we l1 all dtode U 1 form a c1al'p-OIlc111ato r-c1 rcu lt. T ht· very
hlKh circuit c a pac tte nc e t·n lurt'. t hll t the tran.ll io r c epe c ltence e, whic h arl'
dependent on the Opt' rating point. hav... practically no ef(l·Ct. Trimmer c a p ad .
tor C 1 il \uwd to IU'lcct Ih e c ent rv frc1lucn cy of th.· band.

••

T2 Ig~T1

B 16
BF 113.0 .
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Th ... actual tuning III made by varado r d iode U I. Th e tun lnll vol t age i. varied
with th ... aid o f a 100 kH pctenuom ...t e r- ha vin g a logar it hmic ( + log ) c har-ac t e-r 
Ietlc 80 all to obtain a vi r tually Ihn-al' frt' qu " ncy eoa le , In ord" I' t o e nsu r e
smoot h Ire qu ... ncy tu ni ng , a poten ttern ...t e r- type shuuld be used th at pOlllllll'SIH.'1I
a ro' la tlvt'ly l ong r","ll1 tor Ian........ g . a h ig h...r- pcwer rype. Mln ia tu re pon-nt to 
ml"t ,' rlll and wl r-e- wound po tcnucm e t ...rll cannot be •us ed , A eeccnd potent tc n .ete r
ha ving a vulul' of about I k H III u sud fo r t h l' nne {r vquency adjullt m l'nt. He lillit n r
It I a nd capaci to r C 4 rtpn' lil'nt a fl Ue I' li n k t o ...n aur-e th a t no In ' vo ltag.... are
Inducvd into the tu ni n g vcl tag... Illupply o f t he ve eac to r d tode.

Ttlt' audio I r-equency voltag" I. ted t o th e diod e via a I J,ll-' IlllolatLng ca pacito r,
The t wo 10 k fl r l' Sl lltorll a n' use d t o en s ur-e th ai th ,' A F voltagt' III n ot s hor-ted
b)' t he voltage sup ply in tilt' extre m e jlOlllt ionli o f th o' t un ing potent Iom e t e r-, In
addit io n 10 th is , th ...s e, r t' lIl . to r ll e nsu re th a t t he UC voltll.gt' Ie-d t o th l' ve r e c tc r
diodl' dot'll not fa ll bel ow e pp r-cx, 0 . 6 V.

'l'he ci rcuit has ber-n dt menetoned so t ha t a vonege va riation of 7,5 V allows a
frl'I!Ul' ncy r an ge of 7 2 to 73 Mil l to be tu n ed with a BUght ov...rlap a t both end s .
Aftl'r Ir-equ...ncy dou bling. a Ir-equ enc y r ang l" of 144 to 146 Mil l 11.1 o btained, T hill
m ...ans t ha i a voltage va riation o f 7,5 mV ac ross th ,' d iode r-e aulte In a Ir-equ e rr
cy va riation o f 2 kil l .

Tho' fn'qu t'ncy variat io n o f 2 kll z a t a voltage variation of only 7,5 mv , how 
r-ve-r', Ill hows t hat th e t un ing vol tage for th e di ode m u s t be ve ry welI s ta bnteed,
The o pe r at tn g volt age o f t h.. cornplet e VFO s h oul d bo" s tll bUbt'd u s ing a a en er
diodt, ( o r vv e n b"tt t' l" u llin g a ae ne r- dtcde a nd pa llll t r an .ll illto r) a nd the earn e
vet t a g" usee fo r t un in g ,

Howe ve r- , th ,' tu ning voitagt' can bt' individ u a lly s t a bil ized a nd fe d t o t h ... t un LUi
vcl ra gr- dfvlde r- . Fo r th e V FO itllelf. a B1m ple aene t- d iode IIt a blllz a lio n i. IIU ff! 
c lent , If h lKh"'l" dernanda a r ... to be pl aced on th e fr e qu e nc y IIta bility . t he t e rn 
rlt' r a tu rl'- c ompen lla tt'd IIta bUldng cr rcun give n in (1 ) III advtaable, h owe ver- , t he
tu ning vol t a gr- dlvld t' r m ust be of hi gh tm pede nc e . Of cou r- se t hl ll a mou nt o f
work 18 only wo rth wh ll{' If th e o th e r fre qc ency dete rmtn tng ccrn poncnte o f thl'
Vt-'O a rt' also t ... mpe r-atu r-e c om pensa ted . Io;nc!o B1ng th ... VI-'O In 8tyr...ne foam
a nd a th ick m et al ca81ng will compe n eet e fo r ehc r t - te rm ata biliz a tton, Hcw e ve r-,
It ill doubted wh ethe r- long-te rm s tabU lty can be ac h ie ved ue tng a m a t e u r- mean s
of tem pe r-at u r-e c om pe naatlon m a inly du e t o the fa ct th at th e tempe ratu r e co
dficl{'nt of the ve r e ctc r- diode al t t' rs as a fun ction o f th e tun in g vo lt a ge , 11 01'0' 
{' W I' . th l ll VFO 18 not dl'signl'd for appli cati o ns wh e r-e a h igh fr e que n cy et a bt
li ty ill r-e qct r-ed but mor-e fo r t 'M a ppl1catlon8 wh e r-e a simple cecutetc r 1.lI
lIurrJeh'nt,

Tht, collecto r s-eeonant c i rcu it of the buffer s tage (i ndu c tanc e L 2 ) 111 tune d
t o 72 MH z and dam ped by rt' lIl at ol"R 8 In o rde r t o obt ai n th e requt r -ed band
wIdth. Wh t' n us ing t he de ec r tbed high - Im pe dance cou pling. th e c a pac uance of
the ( IIhor l I e abl e to the t renern tt ter- must abo b e cons id e r ed du r in g t he tunin g
p r-oceaa, It m ay b... neceaea r-y fo r Ihl' ctr-cut t capac itance t o bt' r ...du c ed , How 
e Vl'r . 't III po a a lble fo r a coupling li n k of onl' t u rn t o be wound b l'tw e l' n t he
l u r n.ll o f induc tanc e L 2, The HI-' vol tagl' i8. howe ver, lIom e wha t lowel" than in
th e d"'lIcrlbed calle wh e r ... a vollag... o f 2 V wa l ava il abl e . Of course , It III
po8s1blt' to align t he ou tput r l' lIonant ci rcu it t o 14 5 MH z , T o do th l a. It Is
Iw c l' l lIary t o rt'duc l' th e circu it capacita nc ...; th t' output voltage at thl' d i rec tly
coup!l'd h igh Im p" uan'· t' ou t jJul Ih,'n Ilm olln t ll to app rox . 1.4 V ( HM S).



Th, ' <!'II"l'lb.·,J VFO can b,' dfrvr-tly IIlU<!Ullllt 'd using 0 dy namIr- m tc r-ophom- , Ir
h h:h - it'v, · j ( hiSh Z ) rnk r0l'holl"11 a n' to l n- ue..d, t h., mal chln ll CDn b. · r unde
uOIlllg ,. \oltu.: . dlvi'h'r rWII.!tlllllg o r tw o fix ,'d n ' s lOltorll . A d i p!," " III 10 I n
d • • ct-Ibr-d {21 thnt 18 """y suill.blt- fur " I"'ra l lon ... lt h Ihls VtU.

2. ASS I II H _Y

r h .· varlnbl.· h- .'qu"n,'y OI..-Illalor ill built up o n Ih , · r- c-let tve-Iy _m o l! d rcu l!
boltrd llJ 8 I'G nnl hadng tI\l' <l11I1 "flOlioI\8 55 mm x ~ O 10m . Fig . 2 s howlI o n
" n llu l(t' d photog raph of Ih .' VFO.

F Ill: . J IlI how8 th L' ('OIHlu('(o ,' 1Ii1.It· of Ih" p l'i nt e d c l r c u tt b08 1"11; 1"lg , 4 Ih,' co r 
'-" III'OI ,d lllll: "omI'0""111 locn t ion plun. A ll " a n l", . " ,'n. 'ttl" volta".' dlvld " r fOI'
t lu- ''In-IU'lo r aml \I \l' IItlluI1l7 " d I" ' ...·.·!· 1l11J>ply art' not ar-ccmmod.. t. ·d on th,' annuli
1'( ' b,"' rd; th,)' Ilhoultl 1", r-unm-r-u-d 10 li lt' co r n' lIl' 0ndlng ('Olllw Ctiull po lnt ll .

FiiI,2 : Ptlologrlph of thl VFO
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:1. S P EC IAL CO M I' O NI·:NTS

T I , T a: HI" l li7 , Ill" 173 ( Va l vu , AEG-Tfk l

Ill : BA 110 (ITT-lnt " m ll'tli ll I. UA I'll o r IlA H9 / 11 (AFG-Tfk I.
I N ~.j/;2 A ( Motor-ola )

L I: 'l turns of 1 . 3 m m dl::.ml'tt· !· ( 16 AWG) lII1vl'r -l'llItl'd r oppvr- win' wound
on fl 10 m in Inr-rm-r-, ,...If-Nu I'Purtin~, with sho r-t r-unm-ction s ,

L 2: .j turnll of u. B mm d l .Hn d.'r· ( au A WG ) .. lIver-vplutvd ('01'''''1' wil',· wound
011 a .j m ill d ia rn"'.'r coil Ior-nu-r- wit h VII I" .'tln·,

eh I: F" I' I'o x('u lo l' wideba nd choke ( l ' hll il' lI n12 020 :lfi701

(' I: 2 - 13 p ~' al l' tipan'd t r-Imrn er-

.1. AVAILAllL I': P A in S

Ttw prl nt"d "in'ull bou s-d l>J II I ' U !JOI, t r-tmm s-r- cuoucttos-, ('oil Ior-m et-, Ir-t-r-ox 
culn- choke lind th,' sorntconduc to ra all w.'ll all ,I kit of purt>! un' avallnblc from
t h.· I'UUllllh"I'1I o r t ht-Lr- national r-e !lI·t·M·nt a tl vl ·lI. I' It' a ln' I.... · UdVITtlllulK pa K" .

5. IU :n;HI';N CES

( I) 11 ..1, F'r-an ko: Slllul ,' H..r .. rvncv Vo lta g" 11
VIIF COMM U Ni C ATIONS 2 ( 19701. Edition 2. l'a g" 11 te-as

('ll D. I·: , Schmitu' I': Spl,pch I' r'oc t' Hllln g
VH F C()~fM I ' N I CATI()NS 2 (1 970), Edlti'm .j anti vol. 3 usv n. Edllion I

We would like to Int,oduce the new fou rth

edi tion of the orIginal Amatau r RadiO Handbook

,,
,

..

O_Yl'C~. e .~k E,I.no_n, KOM O 418 m
PO,"(~.ckkonIO Ny,nl>. ,g 3001 J;/j

RADIO COMMUNICATION
HANDBOOK
• Wa.gh ing 2 5 kg (5 lb. ). It contain, 830

page. packed lu ll of up-to-da te technic. 1
mformatlon

• CirCUit. and technology cover ing the
whole range of amataur radio from ba.ic
prmClpll'la to ec chrenceted SSB and
Rn y equ tprnent

• More than 30 yllar. of experi ence have
gone into the production of thiS excellent
handbook

• Hard ' bound for many year. of faithful
eeevtce

Pr-Ice OM 35, -- ur national t'qulva lt'n l
(In cluding p"'lItagt')

The Bedrc Communecenon Handbook I. ever
lable. from;

UKW·BERI CHTE • H. J. Oohlus , 01 3 OC
0 -8520 Erlangen. Gle iwlttllr Stra te /l 45

Weetern Germany



STEE I'-SK IHT IW ACTI VE AlJUlO F II. T fmS

by n . I·:. Se hmltz e r- , IlJ 01 BG

INT HOII( lCT IO N

In 1111' rlt'II(' I'l ptiunlJ ( I) and ( 2), th,' nut hor dt· lJ('ro!l....d R('tl ... . · uudio fl1k r s thut
W.· I·' · IJU ll t up fr o m n ·t1 l sto l·lI. l'III' nd lorll a nd t n , n lll llloril In II Illm pll' mnnm-r
on a p rlnh'd c l r x-ult bUlIl'd ( II.' 01 BG 001 ) . Ad h '" 10w-IIll••, IIp.' I'('h- \n'lght ''d
and ulIlldpnlltl fllto' r" fo r '0',,1 ...,· and td " !!rBph y wvrv d '·II('rl b.·d for vOI'loUII a ppH
('aUnnB in Ira n 8mU to' r ll and 1", 'r- <'1'0"'1'11 . 011 wl'lI all th.· p r u (' t k ll l 1I111...m b ly of
sam .. . Th,' au thor- ('arrll'd ou t furlhl'r " " Iwrlnw nt ll ualll'd nn Ih" II" nlh' r dl'[~ultll

In ord"r to nr hh· v ,· a IIh"' I",r trllflHllOslllOn from ItI.. palllllmnd to the aropbnnd
nln~w. Su('h IItI·,·p fllt"r Hkll' IH 111"" ro·qulr.'d , for inlitann' , for a low-palill hl lt'r
following an amplltude Itmttv-r-. S'· ... '·ral clr('ultll o !'t' now to b.· d"lIcri b"d wh l<' h
can u,· r-ornblm-d to (orm" fUI "r ",hnll" cut-off fr"' IIll'nC'y hi 2.9 kllz , a nd t hat
aln'"dy ,·" h lb lt ll a n alt "llu"t1"ll p"J<. o f a ppro". 81l d ll ill ft . 01 kill:.

2 . (' O Mli lN ATlON OF S EV E ltAL telLT EIl S IIA VING
III F J·' I-: Il E NT AT TI':NIIAT ]( lN ( 'I IIl VES

A» III'n tl ehown in 11"'0"'1'111 .· II. 11ln plt' li In (2), H!t"'p-Ilkl!,t"d fIlh'!'H t'an b. · achie- vl' d
by 1I,·r! ,·»-rOllnt·l·t1oll of 1111'0 UI' mo ... · bUlik IOlll' - p.illlll nlt '· I·II. In ortl .. r to obtn tn
II f""1 11'llll llil lon n-om tl\l' i'III1IlUIUul iuto t h.· Ilt0l'lmllll l'Un tl". I< ("' rlaln a mount
of overehoot mUHt tit' l ul ,· r a t, d . Ilu ..·••....- s- , t h.· ov,·rllho..t e an add itll"I( 10 non
1"'rmJlllliuh' hljo(h vlIlu '·1I whr-n r-"nnt·rtln~ a numbor- of flIt"rH In Iw rit·lI. 11 0"" ' '0''' 1'' ,
a ....·ry IIh"'p IIU III "u rv,' t"jo(dh.·" with a 1"'rm iHIIlu h' oV"rllhoul r-un b. · aC'hl"vNJ
uy cornbrntug a flllt'r h a vin !! " IRr.!i:'· o ....-rehoct Rnd " fH It' r with a mo rt: grudulIl
t l·llnIl Jli"n. FI"'T\lr,· I IIhu"'ll a d rrult d ,·v .·lol' t"d l't't'nrdlng 10 th i. pr-Inc tplc . T h.·
fn'qll " n<-v 1·' ·lIr on s , · cu r-ve of thl. c irr-uf t 18 RI... . ·11 in F i l!Urt: 2.

'"...

~.-

.u,
19\1 1

L--...----~I-<)

3. C'O MIIINATIOJ'l' O F A HC -I. IN" AN D AN ACTI VE F II.T E Il

A IIt'· .· p a t tenun tton cur-ve- IOjo(" t!w l' with a low o\,,·r.. hrK,t ('an b. ' IH'hlt'v.'d loy
•·..mblnlnjo( It ha .. tc tow-pa ... HlIt' r li n k havlnll: .. la l'll" oV"rllho"t and Il 111mI'll'
IH ' - lIn k ha vin g a cOI'I"'I!I'0ntlinJ/ly low I'ut -off fn·'lu .·ney. Fn' '111'' ncy rt'III'0 I1I1"
cu e- ... . •.. l'O' IIU!t wit h t h, ' (·(lIT.·.·t dtm"nlliooing tha t alrN.d)' ,· . h ib lt II e -rt e tn r-Ipple
In th ,- IHllllllo" nd rang.· and hK....· Ii KIt·.·p tr-a nettton into the- Iltol'blil1d rllnJ:I'.

2 10 -
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Fig. 2: F,eq uern:y re1pome ol lhe eireui1 " VII" in Fig.

III "ddill"n to thi ll, tilt' I'u ]ht'l",hu\'i"ur "r th l ll urr-angr-uu-n t , '-.g. th ., dletortton
o r n 1i'lua l"' WiI \'t ' I'U!>..· dllt" to tfu- lrllll llL , 'nl l"'hav!our, \" VI'!'y ffiVou ,'uul<'.
t'1lt'uy ",lw v·n1t, ·! ,>! , '~h llJil .1 Y' T)" Il!milu l' L""havi,>llr' , wh l('h m t'lUlIl tha i \ hls Ul'·
,':lI1 I:"/I"'nl "an b" i1Il IlUlIl. 'd I " I", all a, ·tiv' - JH ' ·CIH'lJ~'II I1t'v-fll t,· ,·. A dillj,( I'lIm of
Ilud} a .-In·ult i ll Io1 h ."n III Fl~. :1 and th,- [ ' "" qu ' -I1 (,)" n 'spoll ll " In ViI!( . 4.

Ti l<" n lw il lo M" UI'" It'll"" j,(i n 'll UI Fi g. ~J a i1lu li tl'lltnl h"w tlu- nrlll;inal uqunrvwn vc
pU\ II" a l'I ,, 'arH afh'r I';'" liing thr'uul:h till' . k " c d lJ. 'd IlC · ( 'lw by llh ' ·v - fIlh 'l' . All II
" Otll l'","i t;l Ul, till' "Ull'lll pu l...> of iI IIll11plt' , IH' Il \'<- lu w -pa HII fl ll '-r !til glv\'n In
F (g , I" in (2) (H gl v,'n In F ig, [I U, It eun b," 1>1'.' 11 thu t t h ,' IIlmpil ' uallie luw 
pa NII lin k g" 'w l·a t.'>t iI lill'~'" over-..hut>t ( Fi g, [lb ) , The ar-t tvr- IH ' - C lwbYlllw v _
flll "I ' on th, ' Olh ,' ," hand halt a lIom . ,..... hat longr-r- " r in glflil" bu t ti l<' " . ' Hu ll in g I" ' u k
,1''' '11 not 11l't> t l 'U,h' 110 fu ," from tilt' "'""lIt uf t ill' equa r-vwnvr- pu l l"" !Ill III til., r ail"
with till' hUIII., low -pa lill rtIt<' ,' dn'ull, T hi ll III vr-t-y iru pot-tnnt lo r- lIunll' uppll
('aU",,,,,

"".
". 120k

Fig_3 : l ow-pan ' 1lt"r with prllCMdlng RC-link

---0.U,
rg y)
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FIll. 4 : F.equllncy ",spoon.. of the ( I. ( ull G,wen in Fli. 3

4. AN ACTIVE " 'LTEH WIT II AI TENI 'AT ION I'OL E

Sin... , lil,'('" li e - li n k. al"" InC'lu.j,'\J In the Ui<'1I(" InlO_I'<I'''' ("In·uil . th,' ou1 1>u1
volhlA:t- will (·"htbll R I'hah"MhHt .,r 180" with r.·.. ' ... d to tilt' Input .i~nal ill II
• •-r ta tn 1H.'Milum in th. · allt 'nuall,," ran.:", that ill "I " (' ,-rlain f n ·' IUt·!l('Y. Th .·
anll-phllli'< ('ondilion at thi ll fn'qu"II<">' .nll CIrtJII' a mOrt' ur ],-" . romph'!l" aU . n
ualtun or ttn- !llgnal . Thi. fan m . an . thai lin all"ouall ,m IKJh \\111 r. 'lIult in tho'
fn· ' II.... n(·y r.·~I>onll... \\hn",. amplitud,' III d .",,'nd.. tll on ttlt' rd"llOnllhil' of th., out
put \'u ltllJe" to input volta..:,-.

Thi . /ltlt nu_tion poll' can bt ,,1"("1-<1 In the vicinity of I ll. ' cut- off rr ..qtu'ncy . whl<"h
rt'IIUU. In a ....'ry 1110' .'" au ..nualiun . kin. A dl • • dvanli&J('· (or "<lin .· a"plication.
i. Ih., (a(' t t ha t t h.. alh'nuatlon or (r('qut-nci"11 above- Ih., at lo'nualion poll' d • •
,·T·.·a'..·• aJ(iilin ainc.· th t· I'ha""lIhltl uf 1800 only occur. (or on . ' (·.-rlaln rn'qu"n('y_

Sudl" d r"utt Is gl ... .-n In Fig . Ii. IIH' n ·.ul llng fn'qu t'ncy " "11'''01111'' r u n"' 11 an'
glv"1\ in Fill_ 7, T h, ' parllm " !o'r (o r lilt' vadoull ('urv.'.lalh.· vnlu.' or the- ft"'d
ba r-k !" ·III. to r 11 (. In oru" I' t o oUlain th . ' !,. 'qu ln'd lHm" nMlu llln ll of Much a fHh'r,
ti l>' !"t" .u l r. ,u vnlur- of tI ( to outaln u r-vr-tatn , l" "lld ro' d r... -quvncy o r uu- nU,' nuu
t ton 1'0 1,' (" r-un l>t' Ink. 'n In>!ll I"lg . 8,

lhu' to t he n ' la tl vdy h'~h·irnl"· "u n,"· ft ·. 'du,u ' k " uIh , it 1M Im portllnl t hut n h i gh
Im l"'dlUw .' .. t" g. , ill c cnm-cn-e l I" Ih . · ou lpul or It il . n.,t h.... (l Ilt ·!" A cmn rnou-.
colh-e-tor- {' onfigurltt!on ( , ·mi lt, ·,· Iollo""" r 1 ,"';. !i .'leI d r.·(· t trunll!l.lu r Htalt" " 1'"
su itabl ,' ,
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5. COMIiINAT ION Fll.TEH WI T II Arn:NtJATION 1'01.1';

A rnmbtnnt ion o f th, ' nu·'''.ul·,·... t1"'lI'rUll'd in til<' p n ' v lou H " "CUOIlIi :l. IInu 4 .
r "HuitH In II vvr-y dr,-d.'nl HIt , ' r. '1'110' cl n" u i t [ F i ll . !.I) \ .. " U ll ""[ati v"] y ",lI lll'lt"
ho..... .·V\·,·, till' '"('liultln /o: att r-nuntt cn r-ur-v r ( F ig . 10) wou tu '·.·.Iul"'·1111 c-xtrr-m e-Iy
. ' x h 'I1" I \lo" const r u o t ton wtrh I.e - fl l h -I'M, TIll' ctrr-u f t hi p rovhlt·u with II "OIUlIlI>I1
(,o ll .' do l' Hlng. · n t Iln- ill!,ut which j.,'1.l 11 I" l ll t ."'1I n dl 'filll'd, l o w wcurcr- !m p,· {j'UWt·
for ' th t· followin g Hl tvr, Th ill III r"ll ow."d by II HC-Ilnk ( 10 kl l - 10 nl-' I a fll-"
,... h i r-h a Irl l' ].' · l ln k. h i gh Im pl' da rw .· l<>w -pa HII nih'" I.. p l'(lvid"d whh-h I.. h 1llh 
Im !' I·.r lln(' t' conm-c tr-d t o a lla l'l in j,'1on · d IT ult ( T 2 , T :I J. T f u- buff"I' IIla g l ' (T 4 J
WON fou nd to t,.. n.' ('I ·li lllll'y In o r d t' I' t u a void lIn y rvuction bvtwt-r-n 1111' t .... o fil tt· ,·
po rt to n a . Such ""al'tiun ll ;In' " b lll' rv "11 a lil d" vl"U un ll o f til\' rrn-u eurr-d f!" "lu"n('y
r " lIllOnll" It-om that cnfculntr-d . In addition to th i ll, uu- bufrt' r IItoll" ..hlft ll lh. ·
DC voltag.· olll'I'utln g I'ulnt of Ih.· ChTUIt by lit h 'll llt 0 , f; V In tlu- I'0 llltl vt· d l·
rcction. T hl M I II Imporllllli for till' dri vv n ll ill" o f th.' llITOn ll"l1H'nt , lil ne<' Iran ... 
IIi{{H' T I, T 2, T :I and T 5 . ·oe h IIhUI ttl\' 0PI' I'Utlll g point LJy 0, (j V in till' Ill' 
IlfltlV" volt a.L: t' di rvctlon ,

Th. · LJurr.'r 1I l all t· III Iollowcd by a Iu r-tln-r- ( but ]ow- IIIlI'I'dnrl{" ') t rlplt' -link 101'0 
1'0 11 11 fllh'r wh j( 'h III "quIPp"d with t h. , ft· .'d bl ll' k ('onflgu l'/Itlun d t' lIcrll)\'d In II'T'
tl on 4 , TIll' f r e-qu ency o r the uttenunuon 1'0 10, III ad ju lltt·(j wtth Ih., aid o f a f. ·.·d·
ba.. k 1" ' l1ll1lltlll '" uf It f • 56 kl , 10 eom ew hu t rn c n-r- thun (; kl l z , A ll c un ln- 1I .· .· n
in 10'11:: , 10, t h., mt'u Mul" 'd I'UI'VI' eorrt' lIl' 0udli 10 thl' (' ll lcu l lll " d valul·lI.

Du.· 10 lilt' vvry hi Gh a t n-nuutton vlllu.· ... that un' o bt nln :lu h· with th l ... tn ter, it
IN important that a very high d" IlI" '" o f dt 'couplin ,!t I II m ud" 1)\'lw'-"n tilt' output
lind t ilt , In pu t. If th!r. wa ll nol th.· (· lIlI.· , \I wou ld lit' " lIpt '('l a ll ) ' ti ll' h i Gh rrequen 
ckll ur t hv input volt ug v thllt wou ld bYl'lI lI1l tIlt' mh'I ' and lm lu(' " tlwrn >ll'!vI ' 1l In to
tIlt' output . Th ill would uu-an Ihat lilt' h igh 1I11o 'n uI/Iion vulu r- .... ou ld not b. · o b t ut m-d.
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FUI·th ,'r t1daUII on how to "chlo'v" uttr-nuutfon po \l ' ll llrt' 1l1".'n In (:l ). 1I0w " ,," r .
Ih ., cilTu lt Io:I" I'n In t h ill pu lollcatlon wnll no t I·xa m lnl'd.

6, NOTI';S

Thl' meet Impm-tunt r "llIlO " for t h ,' d""I'I"I'"lt'nt of Ih ill n lt.' r III t o obtain a
IIt"" I... I' ntu-nuutton IIkil'l on in{"rt'alling IIIl' It-vquency , T h ill III wh y only lo w epa s s
fllt" I'N haY I' l,.. ,'n ('onlild,' I'l·d. O f rou t-er-, It IN nj so POllllllolI' for t hl ' r-esulting
Nh"'p lt-r-quvncy r .'lIpon'H' "UI''' I'II t o b. , " xh 'n,h'd 10 form Iipt' .'(· h· w.'lghh'd UI'
bRntllHu:l1l fllll'r ('onflgurllli'm". Th ill {"lin bl' Il('h h'vt'd by lIt'rl l'N connoc tton o f
Ollt' of till' hlwh·pallll fIlt<-r drcullll that Wl'rt· d" llc rilw d In (2), In addtfInn to
Ihlll, It III pOlllllbl., fol' 0"1' Illllg" 10 b. , modlfl t·<J t o ",,,,,,Idl' II cortaln amount
of 10:11 In . Fu r-tlu-r- ddalll:l 1'l'IIardl llg th ili W"I'1' IllvI'n In acor to n 1 . 2 , In (2).

If an alllplHit' r I:I tagl' Iii to b,' UI:I I'd , 01' wh e-n Ih,' I<etl"., fUt.'r III to b,' ueed in
('{>IlJulwU"n with an Hmpllfh-!', "p,·du l attcnt lcu must b,' pa itl to c b tn in a h igh
d"It "" I' of d 'Toupli ng In ttll' (Jpl-I'aling voltllll" Nupply. II ill Rd"hmb lt· 10 in .It' !'1
II ,w rit-Ii ""llllltal1t"- of uppro",. fi lii ) 11 a nd fo r a capac ito t- of up pr-o x , 10 /.IF 10
LII' conm-e u-d From thll. pu lnt to g l'uund, w ju-n ulllnK t r nn >l! l;torl; ha " l ng a v,- ry
hl.:h CUI'I"'nl ililin a nd h igh t,'a n llH frr-quv-ncy ( I', K' Be 1119 C ) . II (' I'rllli n Insta 
billty WIUI oh>H'r",'d lloln l'llm l'lI dUI' to unlavou rnbh- alUl t'm bly . Thi ll wa ll eom ... •
tlrn'-II on ly ob,; ,· "",'d all II dill to r lioll of th.· original atnueotdul "o!tllg.,. In ordl'r
to Il"old tl1lll, " "1' >1 11;101' ( Hb) of lIpprox, 100 11 to I k P. dt r-ectly connec t ..d to
till' bUll" r-onm-t-ttnn of th l' tr llllli lHtor In quvetlon , hillS p r-oved to bl' >lUI'C.'>lII!U!.
F illu ...• I I Ilhow!l a di ag ram (If thia ,

.1
-c::rr-eJ-.~~----I----_

1'l t\ : l00n ·1kQ F i~ . 11 : S"bitiullon of lhe 8mplJlilf It.
U,i<'l\l8n Mldition81blIM rn in or Rb

All Kllknn NI'N tl'unlillltorll ha vln .: II ('UIT.' nt !Jilin II of III h'aKt l Oll arv sui ta hh
fu r' Ih"Ii" d,·(·ult". It III only Ih .' buffer- IItlllo: I' KI" I'n in Fi g . !J th a I must ln- eq uip 
pt'd with a stl Ir-on I' NI' t r llll l:l h. t nl ' (I '. g . Be 213. 2 N 29 07 ), Thl' eurne po int s
01 1"- valid with 1" -1111('('\ to t ln- d,'I" I' r'lIn K<' of ttw flllt·!' e lre-ult>l alS werv ilv"11
In "t'dlnn :1. lind (2 ).

7. HEF lo: ln :NC ES

(I ) Il . E , Sd Ull (l lt' r : Ac H v" Aud iu F llt .. r ll
VIl F {' O Ml\lUN Il'A T IONS I (Ill !;!!) , Ed itio n 3, I' ug t' ll 2 111 ·225

(2) D. E. Sc-hmltzer: Ar-rtvc Audio Fllh' rll
VI I F I'OM M IJNI('AT IlINS 1 ( I ~)MI ). Edition 3, 1' i1 llt' ll 226 ·235

(:i ) W . Fa" ,·,' r : A Slm l'[,' ikll\'" I-' l l t n ' W it h lrukpvndcnt Cont ro! Ovor th.,
I' n ll ' Ilnd Z 'TO Leu-ntlons

1':[ , 'dl'Wllc l':ngl ,w" " !nil 1\11>7. April , 1'" g" >1 21!1·222
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5 "}o: I-:(' 1I I'HOC}o;SSI NG

by U. E . Schmitz "I', D.l 4 UG

I NTHO D IJe T IO N

Th, ' .·f( , ·ct or IIp.·.·ch p ro" "lIllorli wa ll ,h'moo"l ra lo'd v"ry c le-a r-ly by th.· author
11.\ Ih . · 14 th VII ... Coo (' · r.·n. ·.· in Wdohd'n, W, ·" t Gerrnany, in S..pu-rnbvr- I!Hi!l.

Durin g ,'flnll'lltti d{' . , mil" o n .· o ollll" rv"11 overrnodulatr-d Illjl:oulll that cau se
s pl atte-r- and ollwr inll' rf"rlog d r"{'I " to a dJ;'''''nt s tatlons , or c nu r-se-, OIl\' III
g n' llily tI 'm plt 'd 10 nv et-modula n- lIio"" Ih.. m aximum <lllItan...· that can b,· (·ov,·r·
ed un der- ~Iv " n c ondltionll ( pa th ut u-nc a uon , untr-nna gaill. transmit p"w"I", 1"<'

('<'iv"r Ii<"n llil ivity 1. hi mutnly d.·p.,nth· 1l1 on th.· rm-a n d"pth or modulation. It
no lip..dol m" OIlUI"<'1i 0/"" mudc-, till' mcun ,It' p th or modulation (01' voice I r a o ll ·
m l ll lllo n ll Iii h'lIl1 t han 30'fa If tIlt' modula tion powe-r- hliH Ill·..11 atiJUllt.·d 110 thut
th r- vo l(·.· p"a kll Ill"<' jU1i1 I n-low lOll '¥.. Th i ll III th.· r-c-ason why th,' O1o<lulalio/1
po we-r- III vvry otn-n ndjuli tl· d 10 100 hilo:h It It·v.·1 without cOllllld"I'log that vok,
rwakll ovr-r-moduln t t- Ih,' t r a n sm ttu.r- a nd caUl><' " rr-r-taln amount of IIplntl.' I·.

'I'llI'r. · art'. howeve-r, Va riOUH m en na of Increa stng th,' me-an depth of moduluuon
without I nc rt-allln~ t he 1"'i1k modulation h-vvl , when co r-r-vr-tly u svd, th . ·y allow
a noti ' ·I 'aul. ' Inc rl' all" in volu m e lind t hue ('ov'TaK" without l·ltulSing IIplllt h·l".

I . DYNAMIC CO M I ' Il ESSIO N

Tht, "wan de-pth o f rnodu fn t tun can u,· in c l', 'a llt'd u",i"~ It ISo calh-d dynamlr- (om
p '· '·11110 '·. Su c h c l r r-u ft s o peran- accordtng 10 tt n- AGe p rln d p lt · 101 lu- n ' a t-nntro!
vollng.· iI. taken I t-om 11\1' output vol la g" o( a A I'" a mpllrt .·,· a nd ull"d to <'on l1"<1l
tln- ~aln 110 thai Ih. · output voUag.· III vl r-tunlly conetunt . With lin Ich-a l dl'<,uil
no a dd iti onal dill io r tion s houl d oce-u r-. H ow evcr, It ill v""y dirI!t'u h t o drrnens ion
s u r-h d n'ultII to o btntn till' ' ·...qu l ... ·d r l", ' lim. ' a nd filII thru- ('(Jnli t ltn tll (01' the
r" quin'd applte-a tlon , na rr u-Iy Ih .· h l gh l' lIl pOlllll uh' modulutinn of trnnenuttcre.
Th.' tim . ' e-oneta nts of tilt' ma jority o f d "Ii"rlll" d .lynulllk "olllpn'"'''''' "ir"'ulill
a r t' ll: " /lt' r ltlly too lon ~ 110 thai t hvy a r v only a bl.· to COlllP " III1I1II' fo r' volume vu 
rilltion ", In li lt' "am i' m nnm-r- 11 11 an aut omatil' gain r-on t r-nl dr,·utt. In Ill" mu-r
m e-dta u- pvr- iods br-twt-vn word s, t t u- d rt"l lit h wr.-a ht ·H til<' I:ul n '''' Ihat a 1l J't-1I

am ount o f ua ('k~r(M.md nnl lw III n lHit· rv.·d 11 11 wl'11 aH vrho ,· rI.,cI " . wtn-n commonc,
Ing ttu- m-x t word, t h.· Hrllt sound wil l , 'a U" l- an nver-moduln tton rondinon lIim-.·
Ih r- too IOlle r l li" timt· w il l 001 Irnmvdlu tely ~I·o,· rat<· It m-w .'01\ 11'01 volta).:" to
r-o m pe-nen te fo r tb i s , Fu t-therm o t-.. , w" lIk t OIlt' il liuulS.·'lu,' o l 10 1111'0111: om·lI .....,111
no t ln- tu-a rd due - to Ihl ' larg.· fa l.l ti m .' con et eru of IIIl" r-nntro! vottugc.

On ttu- oth vr hand . tllt' r l lS " 11" 11" con e tnnte IS hould not ll,' Hlnoll '·'lOuJ.:h t o "011
trot Iht· 101011'111 m od ul ation fr,·qu, 'n ,·y t o u, ' tl ·an Hm itt. ·d . Fo r thlll '·"illwn . II iii
Ol'(" ' lIl1ary tha t dynam ic- COlnl' r "lSliorH ln- I'ro vid" d with a n aUllio rtIl<'r 110 thaI
th e cunt r o l drcuit itl not (t' d wi th h "" q lH' nd " N whu-h 1I wou ld ,·on t l·ol.

Th l li dvxc r-Ipt ton of dy n a mic coml' ''''1l1l0 rN II. o( coun... . no t ,-01n 1,1.·1,·; th,' pl"t.•
vlou al y uu-nt Iom-d over- rnodula tlon caulI .·d by Ih ,' fl r "t 10m' aft,- r an in h'I'milllli"n
cou ld u.· Il vo ldl'd by pro vid in g a n add iti on al Ihn ll mll d r,·u il. 1I0W'·Vl·'·. !l cnn
ll. , Il" " n Ihat dy na mic " omp"" IIIHlr H m UNt Iw d illH'I\ lllu'wd w ith in v" I'y nnrr-ow
Ilm llH If ttn-y a rt· t o p r-ovhh- rnorr- thall an autullllltk Ilil-i ll controf d ,'t"uit.
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2 , AM P L.ITUIn; L IMITING

In thl l mode, the audio a m I' Htud .... Irt' Hm ited to a ce etatn valut' . Thl . prcc .... 11

111 etten c al led "cltpptng". S inc t' the vo lt a ge pt'akl that we t-e r-e apon atbte for tht.'
ove emccutanon of tht' tran lm ltt er art.' t'llmlnat t'd In thl. mannt'r, It II po• • Ibl e
fo r th e m odu lallon leve! 10 bt· tne r e a .ed . 0 that th.. Hmltt'd voUage m odulate.
the tran limittt'r to II d.' pt h o f 100" . The m ort' the voltage peak . ar.. lI m lt t.'d,
th e hl gh t'r wil l bt· Ih.- mean de-pt h o f modulation .

If no i'urth t.'r m ."a liurt' l a r .· ulIl ·d. howevo r, dl .tortionl will be t' xhlb lt e d by the
IIm itlnl p NK'•. • • wh ich can ha v.. . uc h an a dv.·rs.. t' Ut'c t on the Int e llI llbllUy th ai
It ha . no IIdva nlal" whal l (w v.·r. Unde- r- euc n cond ruone, th., lImltl.'d l ilnal will
contain a laqw numbe-r- o f uudtble harmon ic . wh ich wIll c a u l t' the monulated
IU' lIlgnal 10 bl' Incn'a lwd In bandw idth .

Th e va r-iou e ml'lhod ll o f ll ml tl ng Ih.· a m pli tu de and d n'u ltll for ma intaining the
speech In t t' ll lglb li ity art' 10 b, ' ccvered in th£' following ....c u c n •.

2 , I . I'H ~; IlE(J U I SITES ANI> I'OSSIUlLtTY O~' UT ILIZATION

II Ia a a llum.'d Ihat the wh ol l' aIm Ia to obtain th .. hl gh"' lIt pos etbl.. Intt'l ll l lbillty
du r ing volc.· t ran.ml . lIlon li. " lIpt' cla11y under- h IKh·nol a.' condtt tcne. No tmpor -.
tenc o I. to be paid t o II nulural r-eproduc tt on o f t he Individual voic e and a c t' r
te tn amount o f dtet ort tcn II t o lit' allowcd when it dot·, not ncttceebty ,U" ct the
s p..t' ch Intl'ilt ill bil ity.

Allt'm ph with IImplitu d,' lIm llt'd vo ice a nd mea .un'm.'nt ll o f Ihl ' lIyll a b lt' Int l' llI
g ibUlty a l a fu nc tion o( th ," dt'ilr .·" o f 11m Ul ng \lo'.' 1'" a l r t' a dy ca r r te d out and
desc r lb ..d In 1936 by F . St n'c kt'r [I}. SIIICl' th.' n, t he In lt' rna tlonwl tet eccmmc .
nlcatlone author-Itlea ha vt· t· kl't·rlmenh·d with lu ch Iim lUng cl rc ul ta wh ich ha .
I"d to tht'Ir U8t · In thl' 1t' It' phon.· lind vvvn broadcalt h 'chnol ogy . Theae lind et he r
t.'Kp,·rlm£'nt a It 'd 10 a c c urat t' valu" 1 Ihat c ou ld b.' ull'd fo r com pll r l . on of th..
var-toue typt· . of limiting .

During amplltu<!. ' modu lation ( AM I. co r- rect amplttude lImiting o r t ht· AF vol tagt·
al low . th t, mean depth o f m odulutlon to lot, tnc r ea • •-d without e ou llln il cve rmc du
laUon . On Ihl' other hand, with frt'(IUt'ncy modulotlon (FM ) the mt'on Ir-e quency
deviatlon II Inc r " ll llt' d without " kc"'"'dlng the maximum pt·rmi .alblp Ir-equeney
de vta uon, and thu . lilt' m a xtmum bandwidth . Inc r t' a . ln g thv mean Ieequvncy
d.. vtatjcn ha ll Ih .. . "m.· .·(h·cl for FM • • Inert'lI .in ll Ih l' mean depth o f modula 
uon with AM .

A lthou llh the A t-· IIm pl lt ud .' lim itin g ci rcu it. d" l erlb"d ht'rl' c a n , In prlnc l pl e ,
a l . o lot· u • •·d for .Inilt' .1<J<' ba nd modulation, a ce rte te amOlint of c a ution rn u et
bo paid In p rac rt c .. . MOlt SS U tranlmltWrII art· e qu ippt·d wllh flnal ampllfl .. r
tub... wh."n' thl' modulal lon !,,'ak. o vt' r1oa d tht'm In pu l • •··typ.. op t' r ation, but
th., mt' lin va 11.11' of t h.· d r i ll.' du r in ll 1I0 1c E' t r an .mil . lonl II .0 low that th.. rna
d mum p.. rrn l••iblt' plllll' d l lllll"lI.l1on o ( th .' tub.. 111 n ot t·k("t,..d ..d. A noU c t'lIbl<'
Inert'a lt' o f th.· m ..an d .."th o r modulation with til£' a id o f a ltmltf'r would a l i a
Io<'r.· a • •- th. ' m.-an plah' d I••lr a tl('" and c oul d t'ndang.-r th.. fin al a m p Uflt' r t ulw i

and a l i a Iht - lIom l' wha t und.'r-dlml'nalont'd pow .. r . uppl y,
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I,

It s ho u l-d l". noh·1! Ih lll 1I <,un""l ' lly ,!inwn>tlon.,(j and ..... d l IItJj Ulit .·<! lIml'lItud ,'
Ilml tlnll can i ller-"BIll" ttu- IIWIlIl 1'0IH'r by a t h·'I>.1 fi II Il ""h lell ill "II" I " a l . 'n l to
Im"' t'IUtillll til .. pow ,'r by 4 tu rn " II. T hh. Jih"w" t hat If all 1'0.. ,,\ lJllitl"!l IU l· to til'
" tllb.l'd 10 th ,' full, g"I\"!'ouHly dl /lH'rudorwd ",Iall"!! an' 1l"{""lIlia r y w ith IlUW t'r
'HII'I'Ii">l a nd l" b '"11 u r IrlllllllHlol"I1 t hai Ill'" "ot ,mly "0l'abh- of 111"' r llting a t II
tueun arnplftudr- !t'vd of 2 (1 10 :W% 001 up to 110% of th . · p" ak m ueluf ation leve-L

2.2. AMI' L1TI '[)E LI MIT ING ~H;T I I O I IS

Of thr- va r-tou .. 1l1 dhOth. ur Ilchil'ving Hm pli tu ,h' limiting, only two il l"" to lit' d.-aU
wtth hvr-e, T h" 'll" a n ' th o' HF anti AI" typl>"f Iirni tlnll . !l u th m ethodll an' ell l'abl .'
of I'rov ld l ng good " "lIultlllu ',·o r-,]jn.: 10 th .. m '·UIH.lr,·m"ntli !liv, 'n in (2 ) - t"VI'n if
tlu- I" ' 'l u l rt ·c! "(luipm '"nl , ll ff " I'1i !!r ,'a t ly, 1' h ,- d"/l11111l11i OIl uoth liyllh- 1ll11 u n ' Iht,
IIli tlw : T h" f l'l 'qu "ncy ba nd m ust not I", whlt 'r Ihan that n" (" ' HlIll r y t o n-ansmu
ttu- I,, ' q u lrt ',l information" Fo r voice tra n llm hu l\ o n ll. Ih l li ("(>1""""1""1<111 t o a fr,' ·
'Iu\'/lc y l'Un !!I' of nppro x , 0 , :1 In :1 kil,..

2,:?,I , J.I I\lITIN(j A T It ... l.EVEL

W il h IW calh-d It ... l'lll'p"rll , lilt' AF bnud III t rlll ll<pobl ,d into a HI" liupp n '1I1wd
(":u' r i" r lIignal. T hl .. ill Iollowvd by 1I eidc-barul fll t "I' whle-h I<UPI'''''II1<''" ttll' non 
n'qui ",'d ""hh·buntl , Up to thl .. po in t, thl' a'Tlln~l"m" nt (' O ITI' Hpon lh~ t o II no rm a l
SSIl tr-nn s rnnn-r- rlr-run, T hl' lIing lt' N!d..t.,.and ""I~nal i ll nuw ampI Hud,' -limltt'd,
Sill,"t, ti ll - hurm "n i<'11 1" ' Hu ll in g lrmn t hlll art' at multll'!t' ll of thr- c a r r-u-r Iro
'lUt ' Il('~" and not of th" uudlo f n"qu ,' n('y, tln-y t'a n " lIllily l ... NUpprt'lUlt'd Ullin" a n
additiona l filtt 'r, In addition to thiJoi. cnnvvr-aiuu pr-uducts of th e individual r",,·
' IU t 'IWIt-II whn-h full In t tu- v it:lnity of th , ' r-a r r tvr- ft"' "llu, "n('y , art' u lHo IIUpp l" 'IIIlt'd
by Ih .. 1I ,','o"d ""Ingl ," lIid " uand Iit t er-, In th l ' ,'lltl<' of a SSB trllnl<m lt h·". t h .· Ii
mi lt'u lIil: nnl III the-n 1'1'("""lI1<,'d in t h ,' convvn tfona I munr... r- (7) , lI ow t'v"r, it III
aINU PONN iu!t- fOI" a lI" ('''1Il1 mtxor to UI' UHI'd wh id l t ra li llp o llt' ti Ih" It ... llll.'llal uu~'k

Ira n llm llt ,'r , Tl '" I'r-i n dpl" o f surh a c l r r-ult III l: iv" 11 ill F ig , I .

~
sse hh., I Lomll. ' sse loll., II

I~~
ul.lo' 1"(1

~ n~ f t-- nt-- r--
.,
.... IWI

c...".,
"",ill I IOl- "
~ ~

Fig" 1: Block d '8QI.m of • R F 10m''', c, rcull

Th" advantag" of lim itlng 901 l{F h'vd III that t h .' nerrn c n tc e J!t'nt'ra h'd du r ing
ttn- IImitlnJ( p rOCI'lI1l do nut flill in lo t tn- ullabll' Ir-equ cnc y ran g(', Th.. y an' there 
for" .':w.tn'm ,' ly "ally to lIu l' p r , '1I11 and ha vI" vi r tually no a d v('rIH' t'fr. ,c! o n the
Ill tdUgiu illty ~' v ,'n a t h lJlh (!t'g,..·,>Ol of l im it ing , Th.' dilladvantagl' III th,' hi gh
a mou nt of fIl ll'rln.: , wh ich m ak" ll Ih l ll rm-thnd a c tu ally only s eem a d vi lla bit· fo r
SS Il t" anllm ltl,' r ll w hl' r," Oil " of t h t' tw o fll to' r ll III a lready p re e cru.
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2. 2 .2 . I.1 MIT ING AT AI-' LEV El.

T h. · II" - ' -Ull l·d audio dlppo-r" a it'" off.-r " xo' l'\ 1c'n t 1·,-8\11t1l at p r a c ti c a l o lt-~ r,· , ·"

of limitin g whe-n e-or-rcctly dune-nalom-d . Th.' no t k, -a bi<' IIlmpllfication In tilt'
build-u p allo \\.' 11 a g r e-nt v' · r"ltt illty. For t h is !'I·",,"n, va r-Iou a p rar-th-at !"in- u it "
fOI- t h is "y s lt' m III'" 10 b, ' di lH'u lI"",1 In .1<'ta ll.

W ithout addlti"na[ t"'·/lliUn-lI . a Ilot l,· o-n bl.. uec r o·81... In Int t' l l ig iu ll i ty will lJ('('UI'
evt-n a t v"ry lo w <1..,,:1'...·11 o f Hmillrlll o f n vok .' IIIGna !. F i t{ . 2 IIhOlll' 1O a dlag rru ll
of tll<' tip ,·d r l.ll ' ·n.'I'gy d i llt r iuu t! o n of t ill' h umn n vui'o ', In<licatlnlt pOllll lblo' lrn 
p r-ovr-nu-nt e ,

...·bI
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2.3 , MI·:AN 1;:Nf-;RGY Il IST llIIWT IO N OF -ru» H UMAN VO IC E

Nor-m eL unffltvrvd IIlw \,{" h o onta tn s the hl gh e st e ne r-gy c om po nents In IIIl' r an g, ·
b"twl" 'n 100 a nd 300 H z , Thl' .·I1('rgy dl'c r('lIs(' 1I conti nuously towa r d a h lghl' r
fr'-( IU I-nd, -s all c a n ln- 1n'I'n In Fi t{ , 2 whic h wa ll taken from ( :1), It c a n ln- liI'l'n
tha t tin ' r a n g" In tht' vi nd nlty o f I k.Hz 1. Im po rta nt 10 thf' In t (' lI lgl blli ty , wher-e
a ll till' c om pcnent e b.. tween 100 and 300 H z aff('ct the natu r aln(' s s of t h. ' vole !'
but an' not l' . s ent la l fo r th e In t(' l llglbll lty. Fr('qu<;>n c h ' " In eXC('II II o f app r-cx .
~ k 1l 7_an' on ly nf'c.' ssary fo r r1' c ognh ln g c e rta tn le tl l'rs, c . g. r and II. H ow e ver-,
th ,'y form r-om b tna tton tones du r ing th e lImli ln G prOCt'S8 ( d lf(('rt'nc (' r r-equenctes
du rln g In te r-modufa t ton dt et ort ton e} wh ic h fall Into th e Importa nt l ow er- fr ... quency
r an.l:'" wh e rv they Incr('a lU' the dllllo rtion fa ctor.

It c nn bl' " " " n t hat a n Inc rea se of Intell Igtbtl lty whU lLt limiting c a n be a ehir-vr-d
wln-n the voice I r-e-qu r-ncy ran g.. ill l tm lt ed to 300 t o 300 0 li z and th e I r-equ ency
ran t{ . , arou nd I kil t. Is a c centuated . In addition t o Ih l ., th e bail S reje ctton ha "
tho' a dvanta ge that Ie we r- all well a . wN,ke r harmonic .. of me lcwe r frr-qut·nclf' 1I
fall In lo t h r- r r-qutr e d Ir-equency r-ange , O nl y nermcnrc e of tne mt'dlum and h l gh( 'r
f n' qu "ncl t's r-a n be supp rt' s . .. d u . lng a 3 kil l. low-paa e fUtI' r lIub"e qucnt t o tht,
II m lt.·r.
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Fii . 3 : Block d 'IolI,.m ol.n AF .mphlude limlle r

J. IJIMENSIONING O F -nu: A I-' L1MIT EIl

Ttl<' block dtagrnm giv"n In ~' i g . 3 l:Ihowli ttl>' pr-in c Iph- of till' <J ,.lIcrl l>.. tJ mtt'I'1l
in a l imiter- dr(·ult. Th.· fulluwtnl! IIl'dionli d ",jel'il", Ih " dimt'nlSioning of th,'
individual ri,TUi! groupll.

:1. I, I' IU:A ~II'L1 I-' I EH AN D SI'EEC II FIlElJlH:NC Y Jo'II.T EH

T h, ' r,'qull'l'd accoutuuuon of th,- Cn'(lu "nch'1l around I kll~ Is cbtutuod atmpfy
by ulh'l1uating Ih,' 10"''''1' fn·qu,'nd(·s. T hi ll IN adll"vt'd "uliily by d,·,' r·l·aNlng Ihl'
vnhn- of II. "wpllng capac nor at I< lIullll.blt· poaniou in tht· pn-amplifi.. r- u ntil t he
eupucuor- IOj.:y tl lt' r w ith Ih ,' inpu t Impedance of th" lIub,jt'qut'nt Iltall" rt'1IU1l1l in
II cut-oCf f n"lla'ncy of appro", 4 to S klfz . In thlll manrwr, a 1I1"".·('h-frNlu.·ncy
ba nd pll llN fil l"r ('ha ra('l t'rIlilLc III ubtain ..d, ( ) f ,'ou r'lil', an adlv.· audio fllt .. r wtt h
It '-' "I" lain amount of gain all dt'''''rib,'d in ( 4) or (S) III "lIpt·dally tluitabl .. ,

:1. 2. Ll MITE H

By ('o '"l",,,,lly di nH' nllioning lilt' a ctual li m itt· r tilaSt·, thv amount of u nav"idabl ,'
di stcr-tiun na n b" 1"\' ,hH" ·'1. T h.. balllill of t hllll III th ,' fact t haI a eque rv wave lIigna l
... ho",· duty ('yd,' i~ cxnr-tly 1 : I only COllllliittl of t h ,' Iu ndarm-nte l wa v. ' a nd otld
hurmonica. f';v" n tI\(' N!iJ.: hl .·st unbala nced condition (,aUII"1iI addltiunal (· v,' n nn r-
monic-a to tt,· j.t1'n(· I·at(·d t hat {·aulI.· II r uduc tl un of tllt' illtdlll::ibUlty.

Thill mvane t hat if th e limit,·,· ..ta j.t ., III exactly balanced, half of Ih r- pOltKl ble
hn r-montce will b,' nvnldr-d. Ou ., to t h,' dlff,·rt·nn' be t we-e-n tfu-Ir charac!t' rllllt1c
I"UI'V"II , any two a nt t-pu r-a lle-I connec ted entcon eJiOtll'1l w il l nol r-epr-r-aent a Kym
m e-tr-Ic e l lim it"!' circuit. T hl ' bll lllnCl' ca n b.' im l' rovI'd by t he u s ,' of a b la ti
vollag(' whit'h r"'<lu('('s the d iCft· r.·n...·" tJdw.·. ·n lh.· fc rwurd VOllllg t'li w ith r"lI p"{' 1
to th ,' tolal voltaJ.:".
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It o wcver- , It I. mo rv fllvourablt, 10 UII" a dlrr,'ro 'nlial lIm l' ll fh ' r fo r llmltln,lt ,
t'Bp. 'dally b.' CIlU IIt' Ih,' IImltin ll I'r(>(" 'lul III, In thill manm-r-, com biru-d wit h a
c o n. ld .' rab l.· vo ltai '" galn . Vlg . ~ BhoWII II d!fft'r, 'nlla l ampllU .. r tHIIl,' nll lo ll" t!
fo r e u.. h an applicat ion , when dri vin g wi lh a p,'ak-I o-po'uk voltUltt' of 100 mV ,
the output vol t n gv ( p.' u k- Io- p,' a k I will Julrt 1>,' llm ltt 'd al 3 V,

Th i . " Iall" Ih"l'd or'" " liIhlbU II a vo llag" ga in o f 30, Th'" p r ..ampllficatlon mu.t
b,' dt rm-ne iom-d 110 Ihal Iho' "", 'ak" lit Iio,m d li ( t" .lI ' I, m , n, v I ll ro' h 'd to Ih,'
Hm t ter at a 1>t'llk-t o-pt'ak voltlli" o f 100 mv .

Th,' r " ' lu ll", t! bu illn ...• vj r-tuelly a pp.'a r. 1111 a by-product If a uoubh ' t ran e tetor
or a c o r-r-.. lipo nd ln61 lnlt' llralo ·t! drc uil III Ulit' d In lill"ltd o f Individua l Irun lli lltorll ,

Sm ce Ilw Ind l vl dual l r a n.hltu r ,y.t .' m. of doublt' trnnll i lltor , or Inh'jt r a lt'd dr 
l'ulhla l"l' mltnufuclun'd al vx nctly the lIum l' 11m.. lind li n' o nly lo t'ah' d a Cradl on
o f u m il lun l't I ' " from anoth.. I ", they ,' xh lbit prad lcally the- lI11 tllt' ln-ha vtou r-. A
limit" r l>uUt up In thlll 1lI111l111'r moetty exhlbrte a vvry hillh d" 6In 'o' uf blliann'
which I" m .. ln l ll ln .' d evr-n whe-n th ,' ul"'rlltl nll voltag.. rJuctUlI t" II,

Th .. foll owinllillul, ' t'u nt ll ln ll IIl' v, 'rul "I<ampl" 11 of duub!t' trl4l1 1l 1.torll und Iiultabl,'
int" lj,l"alt'd t"ln' u lt . a ll ~ .'Il j ill Info j-m nt ton ~ lth I"l' ga r d 10 11ll' o Cf -lll' t vollai" ,
wh ich III tin ' d U Ct- ro·n '"'· o f till' blUl\ ' vo ltago'liI fo r th" ilium' ccth-oto r r-u r-r-r-nt o f
both lIylih 'm lil ,

T yp., !'.!anu fa ,lun'r orr-li t't vollag.,. m,'a llu rlng ,'ondi t lonll

HFY 81 SGS ma x , 10 mV a\ Ue t; • 5 V lind ' e • O. I mA

BFY 85 AE<i-Tfk ma x . 10 mV a. vc» • 5 V a nd 'c • 0 .' mA

UFY 8 6 AI-:G -Trk I max , S mil a' UCE • 5 V and t c • 0 .1 mA

eA 30 18 HCA lila x , S mV

e A 3018 A HCA m a x , 2mV

CA 3 0~ 6 HCA mill< , 5 m Y, typ, O, S mV

With the- In!t' ll rlllo 'd l'!n'u ll a , tw o Individual tre ne ta to r "ylllt" 'nll IIhould b, ' ulI ,'d .

3,3, LOW-PA SS FILTEH

It III Importanl thut Ih, ' harmonlc N c a uli t' d by th( ' Il mltln 61 prOl'l ' lIli1 al'( ' e rteuu ated
1/.lI fa r a lll){) ' lIlu!l ' , If 11 I lm "I .-, IIh, .' p - lIkl r h'd 3 kil l- 10w - l'u lIl flIh'" ill u lI,' d, Ih,'
squar.. wa v. ' osentauon g.' n t' ra l ,·d in the Hm ih'r will c a u. .. Ii la r g. " "ovs-r-ehoor".
Thi ll ,-!ft","t ill .' I< h lb ih 'd uy uu th LC and activ(· low -palill fll h' r. lin d will c a UlI"
ov .. rmodu la tl on H Ih. ' dri v." It ' Vl' ! III not d " {'!'t'a,u-d I>y tht' velur- of tho' o vv r s hcot ,
However-, lht' c v.. rllhool c a n bt , IiU pp r (' lIllt'd u lli ng a IIp,'c lal fUtt'r c i rcu It all ulIl 'd
In the puill" It 'rhno loiY ( e, a. In video ampl lth'n l .

So- ca lh' d Ch, 'by lllll' v mlt'rll a i'" liIu lt a blt, fo r Ih i ll applfc a tton , In It ll lIim pl" .t
fo rm , a no rma l a ("tl vo' lo.. - palill f11 1t' r - whic h ha . bevn d im , 'nlil ont' d fo r an
" lIpt'da lly la rg ., ov ,' r. hout ~ I. cum bln,' d w ith an He link , Thl l arran ll, 'mo'nl
It i. t ru.', poll ll" I1 I1'" a " .' r la ln a moun t o f r-Ipp l e In lht' pa llllUu.nd ran i", h cweve r,
II ha l a fa r IIt...' p.. r tranllUtm Inti Ifu- 1I1opbanti ,"ani" l ogo,th,'r wt th a v O' ry
s m all ovs-r-ehoot ,
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Su ch flllll."r com b lna llon. art- dt-li cribO:' d In (6) 110 Ihat th('Y nN'd not b.· m.'ntlont- d
In deta kl h" rt- ,

4 , S UMMARY

AI-' ampl1tudt- limU lng I . a vt'ry IIUUllb ll' mvan a o f obtet ntng th,· higho'llt po••n>le
depth of modulation, avoidin g, at the lIam,' umc-, un y o vr-j-m odule tion . By va ry
tn il the output It'vO:'1 of tho' prcampIHit.'r . the I.",ha vlol· o f th(' cin:ult e lln I.", va t-Ied
11 0 that only th.. p. ·ak . art' llmll('d. o r by lnc!'t·a .ln g lilt' lev.. I, that an " xl n 'nw
com p r ee eton o f th...peech III a ch te ved . 1I 0 W . ' VI" ' , In o l'd " r 10 t-III1 Url' that no
unncce sea ry 10. 11 of Inl eUI,lbl lity oecu e e, It II nec v••61r) ' that th. · uudto b/l.nd
width prt'viou l 10 thO:' Hmtte r- 111 not ' rl·a t., r than a pprol(. 0 . 3 to :) kill wh" r" by
the bUI. fr t.'qu .. nd l' lI III"" a t t e nuated by 6 dn JWr ot"l av., within t h.' r lln g(',

The lIm lt ...r wh ou ld b,' al lIym m(' t rlcal all llOlIlIlbll' In or-de- r- to IIUPl'rt·lI. O' v" n
ha r monic II. The I1m lt .. r- IIhoul d a l l ...DIII b. · follo",'o·d by a 10...··"111111 flllt' r In oN" r
10 lIuppn' " all h ann on ic l o f ove- r- 3 kil l . Th.· low -pa llll n lt .. r ..houl ct, In add ition,
.. xh i bU th .. 10wII." 1I1 poa .ibll' o ve- r-..hoot wh e-n d r-Iven with a IIqua rt'wllvo' IIlg nal. T Ilt'
c om b ina t ion tones In th.. ran'l' bel ow 300 II I llo'nt'ra to'd durin g t lu- lim iting 1'1"0 
C('1I6 art' m ort' "aally Illte t-ed out lit tho 1',·c.·l v. ' vnd .

5 . COl>lPARISON Hf:TWEt:N VAIUOUS LIMITING S YST f,;MS

A ve ry lnfonnallv.' co mpa r-Ieon b.'IWt 'o'n Ih.· va rlm.!1 lim illng 1I)'IIh'mli Ild lh
rl'lIpl'et t o the Intt'lIl gl11ilily wa 11 g lv .· n In (2) . The diag ram glv.·n In n g. 5 ill
lakt'n from thi l pape r , It IIhowli the In t e III, lbll ity of IIm plltud.'·limlt.·d 1I1..-ech
II. II rcn cucn of tho' dt'i rt·t' o f Ilmllin i for ve rtou e li m it ing .Ylllt·mll.

Whe t-eby t

Cur- ve I :

Curve 2 :

Cu r-ve 3:

Cu r ve 4 :

AF IImlt"r with a 16010 3 200 H I filt"r I,, ·' ·vl ou . to Iht , Ilm lt. 'r
t o gdho'r with a 3 200 li z lOW-pM '" fIllt'r lIub• •·q ut' n t 10 tht, umuo r.

A I r ur-vv 1 t'XI" 'pt with prt't·m"hll lli . ( 6 dll / o('\lI vt' ) p rvvt uu e to
the IImit.. r- and th .. c o r-r vspo ndlng dt ·, ·mpha lli . llu blwqU t' nt to t ilt'
umner.
In' I ln,l(-' lid " band lim itin g .

A eyerem wh t' rt, the ap"lI."c h - ba nd III d lll l ribut .. d tnr c 1I.'v('ral
c ha nm'Ja ,

The d"' ilrt'l' o f IImitln lil 1 i ll d t' fl nt-d in ( 2) aa follow II :

I • 20 I( log pt ·ak-to-,wak valut: of thl.' un llmilt·d At' vo1Ia g.·
p(' ak -to -Iwak value of th. ' um tteo Ai" voltagl'

The dia g r am ..how e that the Itt' ",lnll1" ",Ith' ba nd limiting "y ll\(' m ( c u r vr- :) I and
the AI-' Ilmilin g .... Ith pn'. 'mpha lli ll ( c u r ...., '1 ) " "h lblt p rllc tkally thr - .am o' In
It' llig lbllily a l a d.·gr.·.· of llmll inlil b.·tw.·.·n '10 a nd 30 d B , At h lih"r d t' gr"(' 11
of llmltlnll , tho' lit' lim iting III lIup o'r lor; however-, 1I 1"' .·c h ll mlting by m e r-.. t han
30 d M ill not ullually ulI "d du e- 10 t he fact th a t it ill tlUfkult to lIu"pro'.1I apurloull
lJOund a, lIu(' h a ll ec ho, du ring th .. pun ctua uon pauII"II.
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f 'll. 6 : Inlelllll,blllly .. , funet.on o l lhe
dell'" 01 lIm'ti ng lor w.,iou, limiti ng ly Ulml

It III IIUI'J'l'ill inll lha l t h.' ltV IImih' l' ill nut l.l\'lt"T' with !'t' II II<" '\ l u tli,' In t .. lllwl ·
cuny, although no dllllol'lIol\ <1111 bo' h" ar<l u n It". "' Il"a l Hmtt e-d in th l lll ruannvr
In n>lltnll~t to AI-' Ilmih'd ">'1I1t'1l1I1, Till ' II,.. d lPI'.'I" l"Il n, howvvvr-, t", hnpru....·d
...... h,11 II. l.tIU~K auenuauon ur h ,HI I" r o<'la.· .· i" aillo u....<I . \lo'h kh 'ol.'ali n ot lin."
"1111., In U1o' 1'111"'1' (th .·" In 12l,

G. Il EF E II E S C ES

(1) V. Sl n 't ' kl ' I": V."rH \lltldlifhk ,·it um l l.auIHW r k.· lo.,j Fn·'lu(·n ~· und Ampl ltud"n
1."'~I"·11ZU I1K

Zdtflll' h r'Ht r. (o·(·lm . I 'h)' lil k 17 ( l fJ :lIiJ. j'lI l!l" 1I 5 (;8 -572

( 2) II . Sd m..ld .' r- : Il i,- V(. flltlhll IJl."h k.' lt IImplu 'ld "nll" lll ""11 I.to' I' Spt-nct u
Fl"" lu" nt ( 19 51;), Ed ltiun 4 , l' a ~:<, ~ 97 ·IOfi , and E,Ution 5 . l ' IlIl" . 152·161

(3 ) W , W It'Na nd : V.·rl.l.' ....· I"1 .· S l' r llc hv l' ril landllch k.. lt 1.l,' 1 Infol'lnat! on llll.-nd.. rn
11 ,, <1 10 M" l1lor (1968) . Edition 9 , Pil i" . 621 - 6 23

( 41 Il. E, Sr-hmit r er-: A('"th '.' A udio "' Utt-r .
VIII-' COM~Il' ~TCAT[O~S (l!16!l I , Ed it io n 3. P a g.· " 218·235

(S ) 1t,I.. nl l. : A l'nlv.'nal VII ...·l lll i" Tran.m lu .. r- fo r AM lind FM
I' a r l 2, S"c Ho n J. 4.

VIIF CO MMU NiC AT IO NS 2, Edit ion 3. P a g. ' . 15 3 .1 59

f61 Il .I·; , S<'hm It 7(·r: SIt'l·p Skll·t( 'd ACll vl' Audio 1"Utlo'rll
In th l. Edttlon of VIH ' COM MUNI CATIONS

(7 ) G . M . Ward : Nt''''' 1' , 'ch nl<lu.' . for Allll.h'u r ll · Slth'bund I.lmlUnl(
IIII,ljo COllllllunlcution S" pL 1969, I' a gt' . 5!H ·!l9!l
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ST IUI' ·l.INE TKANSVEHTEH FOil 70 e m

by K. E lch,·I . DC 6 IIY

I. INTHOlll'(,TlON

A t r a n sve r-tr-r- I. to bo' dt'licrlut'd Ihal COlI·.... · r1li Ih e tran .mil _llI:nal n-om It

2 m etrt' t ren em Itrvr- to Ih ,' 70 em bam! and. In Ihl' r ...c d vo· modo'. conv vr-t e
70 em IIlgnah to tho' 2 m et r-e hand. It . hould U n"tt'd t hat th l' f'""qu"I1l"y mul
tiplication t o th l' 70 , '111 band c u n UO' nchlev...d ull th by Irlplln ll or by m i xi n g with
a rrt"IUt ' nc y o ( 28U MI\ :t.

The Irlp11n1 pr-oce... .....hlch 111 undt' lIlrt'd in 1111 . t r-an evcrter-, ca nnot u.· cum 
plt'to'ly 8 vo id l·d. Tfn- a u id Uary rrt'ltu"lIcy h• • th l' r .-( o r .' b.·t'n c hulI " n 1I0 th.t t he
n 'qulr"d IllInal l. IIpa('t'd a t 1... . t 500 kil L from tht, Irlplo·tJ IIl'u r luu. 1Ilgna!' If
the Is-e qu ency r .n,,' or 01 32, 0 t o 01 33 ,015 Mill. r vc omrm-ndcd III IAlt l' -lh' l lon I tor
t e lcgr."h:r lind VOIC" trnnlimll lllun i II ullt'd . t ho' IIpu rioull wan' will b, " In t he
r en gv o f 01 33 ,5 to 0137 .85 Mlh . Under- rull d r i"' I' con.u uone , Ih l ' Ill'u rlOUI IIll1n<ll
I . epprcx- 010 dB wI'ako'r than Ih,' rt'qu lr"d .Igna l.

Alulumung lin lnt l'rllwdlat,· I r- equ ency of 1044 to H6 1\11 11. lind un a u id ll ll r y rt 't'I II.H'n
cy of 287.5 Mlh . the fr l' qu I' ncy r-ange uf Ih l' t rune vcrt et- will bl ' 4 31, 5 to 43:.1.5
Mill,

Tht' n 'n'ln' c o nv cr- rc r- I. ...qu ll' p,·d with a . Irn p h· hl gh-I>lUl li fllI l'r al Ih l ' Input
wh ich a ll t' llualo'. 1I IKn. l. 10'...· 1' than a l' p rolt . 300 MII :t.

Th... t run a verter- c onllh,trI of thr-ee m odulo" ( Fill, I) , OIl<' m otluh' com " d.t'li
Ih .. n ' c,",v" cUllvo'r h" r wllh aux iliary 01le1llal o r . th. · second Ih,' Iran llmit con
v...r-t...r lind Ih,' third It Hllt 'ar ampllfte-r- , A block dia gram or th,' (.· OIn p h· h· tran.·
vvr-te r- III gl w n In Flaun' 2 . 'I'hv Iill"ar amllllfh'r III o"luIPl'o' d with th,' I':C 8020
tub... and lIul'plh' lI a", ,, -ox, 5 W or out put po..... vr . If a tub,' wall no t In b.- ulwd for
th, ' Itm-ar- aml'lIfkr, a t ..... o - lit ug . · I I·unllh' to r ampUflt'r would b,' rW' ·" lIl1a r y. wh k h
..... outd Ill "a n that th,' c oe r or tht· whnh- t rlln IlVI'I"lt'r wou ld b,' doubh'd ,

All nthe r- m odule e art· tn'llll llltorlu'd anti ",,,,ralt- .....-It h a lIuI'ply voltlt tl:" of 12 V
( minu s to II:roulid ) , Each o( tht's,' mod uh·. ill bu ill up on a t"lIOXy p r-Int ed c t rcu tt
board. alld all li ll~' r-eacnant c l r cu illl art' In tilt' to s-m o f l' a pad tlv" ly . ho rt '· II,·d ,
prlnt('tI .trlplln.· • . It I. l'a llY 10 c onat r uct and I. vvry irl(' xp.·n.I....-, In . p ih· o(
th l•• It rt'pn· • •·nl. a h igh qua lity Ira n ll\" 'I 'h'r (o r the 70 e m band .

2, 'ru e ItEC";IV~: CONVt: ltTER

If the su pprc.llion ot VII'" signal. by th.· h li h - pa l l f11t" r I. nut lIu fflc h· nl . lin
additional ru te r conlhUng o r 2 or th e tI.' l crlbl·tI .Irlpllnl· circuit . eu u 11,' mad,'.
Th ey POlllt'.1 t hc lIamo' dlm e natone Itnd .hould be e nctoeed In II ca lling .

2.1. CiRCUIT Dl-:TAI LS

I' he ci rcuit dla(ram or t he r-ece! ve ccnve rte r gtven In Fig. 3 . howl the a! rt'ady
ment toned hllh -pa.. rule r I C 101. L 10 1. C 102) . t wo .lngll'-cJr<'ult R. ' pre
ampl1fler I ta l '" (T 101, T 102 ). t he m txet- Itagl' (T 10 3 ) with th t' II-'-bandpa..
ruter and a two·.taKl' o . c l11a to r (T 10001. T IDS) tOIt'lhe r with a Itrlpllnc band ·
palill filter .
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G"rmunium-M"lIa tnlllll it;lol' typ. , AI" 23!1 hll"'" lJ.'.'n Iwkd"t\ Iu r- Ih ,' preamptt
ner Nlajo("11 lJ,·cauII., "'lulilly low-nuill" IIUicon t rll nll ill lol·III1I· ,· 111111 far ma n' "11.
p,'nlliv". Si n,".· 110 Input circuit ill aul.' to hw n·a.1l' tl,.. n u il,," figun', an d since
tI\l' con ....·rlllun nohU' 1.10"11 nol na ... ,· II RI"I'al dh'l't du .. 10 th,' hijo( h prcam pj l Itcat ion
by the f1rll l two stalll''', the N" nNill ... lty of th.· ccnvvruu- IN pr-actic a lly only de
It'I'II1I",'d uy Ih .. noilll' fljo(un' of tlw Ir'alllllllllur Iyp" u",',1. T h is emount a to 4 10

5 d ll for Ih. · A t-" 239,

T h.· 1""0 rommonvba ec p n·arnpllfl.' r IIlal,("1I a rl' butlt up Idr-n t lc a fly a nd th .. t ea ne
Istorll lI rl' connected 10 Inl'p ln R point" on tilt' "t rllllln.· circ uits i n u r-det- to
nchlev.. a hll:h Q. Thr- lI lI I<' bantlwldth amount e to a l' proxlma tl'1y 10 Mt l:t ; U Is
th.. r .. Iorr- "u!tabl.. fOI' amah'ur tvl ev Iaton.

An UIIF silicon I runlil" to l' UF 22 4 III ufwd In tI \l' mlu'r etage. This tra n " l lil o r
t'xh lblts a h i llh cOII ....' rlllon gllin o f 10 d U, Th ,' Induct lvt- coupled outpu t filtt'r III
built up In a r-on ....-nt Io nal meunvr- and adjullh'd 10 II bandwidth of upp r-ox. 3 M lh,

The coupttng lin k L 104 III coupled to 2 atr-Ipftm- ci rcuit,,; t ilt' csc tuetcr voltagl·
III tllk" n from tht, ci rcuit cmnprllling L 111 (287.5 I\Ul:t ) a nd th.· Blillal voltage
from at r-ip j tnv L 103 , Both vol tag"11 n t-v h'd to t h.. ball .. of t he mi xe r Iran llh tor.

Tht- c s-y a ta l cectllatcr- o p.' rat'·8 et a Ihird o f th e eu xil la r-y Ir-cquency ( !IS. 833
MH z) . T'he ulwd o ve rtom· c rrcu u wit h th e Iran ",l lIlo l' 111 a common ba ee ci rcui t
Is we ll·known a nd rw ,'d nOI U" d l'llcrl u,'d hr-r-e. Till' crYlltal o ",c Ula h 'S at t he 5t h
ovcrtcru-, In n r-der- 10 lllc n'all" Ih,' lJla uJl lty a nd 10 1I 1m lllify t h., a llgnm ..nt , It Is
nl'C"OiIllury fo r t h,' cryli lMI holde-r- ('a lllld lllllCl' to b., rll' u t l'all zt'd , T h i s Is m a de
ulling Indue t un c e L 10 8 , [I s hould lit, dttm-n s foned so Iha t th,' oeclllat or- ce a.s e s
oacjllutlon on va rying Ih t, l'Or't· of I , 107 In bnt ll dir.'{'t!unH,

TI ll' IIUbll"{lu"n l tr ll, !l- r IIlal,(" ( 'I' 105) III m ll. tch , 'd via a C'al'lI.citlv.· v ol lagl' divide r
( C 120 , C 121 ) a nd ope r-atc-s In clalll' C . A fl'llOnll nt ltm- fII h'r Ilt,l ectll th .. 3rd
harmuniC', In o r dor- to bt- abh, to connect till' {'old end uf th ,' p ri ma ry ci rcu it of
t his filh'r to ground, II I'lI.rllJl l'1 f" I'd vtu chok Io L lO !:! was 1Il'i.'c h·d fo r the t r -ene 
tator (T 105). Tho e uxlllnr-y fn"I'II'n,'y ou t pu t (287,5 M" ~) 18 cou pl ed 10 t he
sveonda r y circuli via t ho smnll r-apac tto r- C 126, A puw c r o f a ppr-ox , I mW is
a ...ailablt, at t his posit ion for tl w tra/lll/n it m tx r'r-.

Th.. o l,,' ra ti ng voltall" o f 12 V III f..d to t wo connocttcn potn t a: I' t 10 1 only rl'·
c .. lV"1I tht, opt· r a tin g voltag" du ring r .. ce-ptfon ; Pt 102 III cont l nuou sly connecte d
to Ih ,' op.. r a tl ng voltage be-cnusn- th ,' oact jlato r III r vqu t red both fo r r ..cervo a nd
tr-a nam it ,

Fu r th .. rmo t-e , It s hould br- noh'd t ha t a g l',' n t {h'al of ca r .. hall bee-n pa id to
ac hl.. v.. nn vffect tve b lock ing . T h e vafue e o r Ih " filtl'r r " .. lli to rs. coupling a nd
by pa l ll cond en ... rll s hou ld bl' m ll inl ain,,od ,

2.2 . SPECIA L CO MP ONENTS

T t Ol , T 102: A I" 2 39 or if not avallabl.. A t-" !:i9
T 10 3, T 10 5 : Ufo' 22 <1 . U fo" 173 , pOlllllbly 2 N 9 18 (C n . • O,:! pI" ; fr • 700 M H z)
T 104: 2 N 9 18, Ufo' I 15, if not avaUab\<- UC 10 8 ,

All con nU ona J Inducta ncl'S art' made from 0 , 5 m m d ta . ( 2<1 AW G I ..nam[' ll .. d

or " U r ·platcd c0l'p" r wl r .. ,
228 -



L 104 :

L 101 :
I. 102,

L lOB:
L 109:
L 110,

I. IO~ :

I. l OB:
t. 107:

3 ttlrn 8, d Olio' wou nd o n II 3 tutu ror-nu-r, ,...If-lIu PI" J1'tin~

L 10 :1: pl ' lnto' d indu I't an, 'o' , t uppln g !,,, lnt M I II m ill or 2~ mm
from til., c o ld end rt' SI"' ('l l vl'iy

o'nam.' llo·d rO Plw r wl1',' bent and Iwlth'n't! 11 M Klv.' n in Lht- r-o rnpum-nt
loca t ion "Ian , Ilpac I'd I mill fr om tI\O' I'C - bo~,,'d

5 tu r n e d o sl ' wound onto a ,L:l mill dla, coil Io r-mvr-, with VII F corc
iUI L 10 ,,) " KCI'pl coli tup :1/ 4 turn reom r-nld e nd
4 t u rn s IlI>llCl't! on.' win' dtnrm-torund wound onto a 4 , 3 1l1l11 d ta ,
coil fOl'lnt' I' with VII 10' (,o n' ( light IIn'l' n mil l'king ) , coil tal'
I 1/2 tUl'n ll f r om col d r-nd
8 t UI'n Y wound onto 0 5 mm ro rmer , Coil k ngth Il mm , 1it'1f-IIUi' I'0T'thlll
I ~ turn e d o s l' wound onto a 3 m ill eue . ro rm or, !;('If-lIu l'port irIK

L 111: I' r lnll' d Indut'l unn' , c ou pllng po int al ttu- hot "nil
dn-cct a t th.. I r l m llw r s

C lO S, C 10!J, C 124 , C 125 : 1,7 - Ii pI-' o r , Ifnol n vn jl n bh-, IIIT'g. 'r va lu"M up
t o a maxtmum o f 2 ,0 - 13 1'10' wi th r"tor anti
eta to r- conm-cuone fo r prln t to"d c ln'u il bonrd ll w ith
.IIt1l nd'l r d IIpacln ll c a n l n- U.llO' 11.

C I I ~, C 127 : I n P' r.' t·d- t h rou..:h cnpac-t to r e , 8c r to" w-flt tl nll

C ryll ta l: 9,'),833 ",H 11" 5th OVt'ctOIH', 1I 000 r h'I> rv eona nce, II t:- l ll ! lI rOl' 1I0ldl' rln..:

3 UN C - s ockl't s ..... It h u-rton ln sul a t Io n t I IG 29 0!U ( Arnphcnol )

I mctn l c all ing l ol l mm l on ll, 71 r um wltll' a n d 21l m m h i gh, w Uh m nll-hing c ove-r-.

2. 3, ASS I':M BLY OF HI E HE C EI V E CO NV E HTE H

Th\' 1" '(" 'l vL' conv e-r-te-r- Iy a r-corum odatvd on t h.. j> I'i nlt' d c ircuit bOltr d DC Ii II Y
001 havin g tht, dl m l' nlllonll 135 In m K (i5 mill , Th " llI' in t " d crrcun bourd III Illus 
Ira t. ,d In Fi ll , 4: t h., c o rrt' H"0I1d in J>: com pous-nr tor-nuon pl an In F ill , S , IiNe 
lI(}(' kl'tll should b, ' sold ,' r ,'t1 t o tilt' thl'l 'O' Ill ark"t! I'0 Hlt lon ll wit h t ill' filong,' on ti lt'
conductor 1I Id ,· . Att e-nt ton IIhou ld ln - pnid tha t thr- ta l' l' ,'d hoit ' ll ar, · no t fl ll ...d
with eolde r-, Aftt'r a ll cor npo nent« ha y, ' t,.. .·o mount .'1! onto th, ' p rlnlt't! c i rvut t
board, th ... pr-ef lm Ina r y nli llnm ,'n t or th,' m odule c a n b. , r nnrte , A flt ' r th i ll, thl'
p r-Int ed circ uli board IIlI f1K,' d to tilt' caYin!: by 1""L llli lnJ: tln- BN C- lIot' kl'l fi t h r-oug h
the hule s made (0 1' th l H pu r l'0llt' , I'" fltlln g Ii('r,' ws th l'0I1gh th e IImn ll l' l' hoiI' ll,
providing them with 2. 5 mm th ick "paN'r bUlih in Ktl and IlCl'I'W!rlJ: tfn-rn Into t hl '
th read ...d h ole a o f tht, BN C - Mockd s . Thi ll ('nliun' li t hll t I ln- pr-tntvd Ci rcu it boa r d
III pr-ovided with dl' flnNl Kroun d po lnt ll a nd th at the lit rl p l lm' c1 r c u tlll mnintaln
a ape c tng o t ~ mm to th,' g rou nd aren.

The tw o feed-throu gh c apuc nor-e arl' now mou nted a nd conne-cted . Tht, po ett ton
o t t he s e , lin d a iE'nt'ral idea o r thl' cona t ruc t ton can b... s e-e n In th\' I'ho t og r ll ph
gtven In Fli. 6 .

Flnally. it should be polnted ou t that It la not a d vfs a bl e t o o p...r-ate tht, r eceive
c on ve rte r In a comm on c a s in g with the transmit conver-re r wht-n ndequ ute sc r een
Ing 1s not provided . Slnce the crystal o scilla tor l a lL'n slti v\' t o H.F Inject io n.
the SSB IIlgnal c ould c e u e e a frequency m odulation o r the c ryll tal ollcl ll a to r . It
the described cenet ru cucn 1_ adhered to , th l . I. n ot po aatbl .... Howe ve r, It 1_
Important tha t the c a l lng of t he c rys t a l Is g rounded . The solde r c onn ection
should not be made at th... sold e r Jo int o f th e c asing but som e wha t h ighe r .
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Fig, 4

"'"1l-C IO ~

\ 101

r
Fig_5 ; Compomlni loulion pI,n 10 DC 6 HY 00 1

2 .4. A I .IGN M I':NT (I V TI lE lI E( "EIVE ( ' ( INVEIlT E H

A ll hll ll e l r-eudy 1>"'-n rn' -ntlt>lH'd . It is 1'1>111111>11- for the n "c-d v" ("onv ,'rlt-r 10 be
t"lIh'u b..ro n · mountin g It into il N ("ullinll. Th ill III <lOll<' by e-onru-ctln g till' Ilrou nd .
11 11 wdl a ll un OP" I"u tl ng vo llfl g t' o r +12 V t o point 1'1 102 , '1'11<' ("rYlltl.l oec tfl ato r
{"l I n uO' monitored Oil 11 V II I"-F~ I u! 'Ua,kll llt 1", 'c' o' l vo' I' ( "1\1Inl1<'\ 2!l + ) , Thl' com 
mener-rru-ru o f ON(' lllulicJll itl lnd k iltt'd uy lUI inc'n'llti. , in cur- re-ut o r uppt-ox . 2 rn A .

230 -



• •
I'o ln t 1'1102 1M th e-n I' fovid.-d with VOltilGt' and lh,- ,"mU h' r r-u r-r--nt of the- mlxr-r
trnlu liNt u r 8houhJ L,.. mt'lIl1u''''d all ttlt' vultagl" d rop 11(""01'18 th .' " m i t h -I ' r "lIll1{Or

II Ill . 1'1,.. 2ft'l Mllz Hlkr ill now adJulIh·d with t h.. al.1 or tr-Imme-r- c apac ttor-e
C 12 4 IIntl (' 12~ (o r m a xi m um vol lalo:'" drop ae ro •• It 111.

A 2 rm-t re- rr-r-vive- r- III nn.... ('nnno"d"1! t o the I '" ou tput 1I0dld lind th. , (oUnwin"
d rC'u itN a\llo:n .·t! (o r mn xtm um nolln- In thr orth'r el\l"n: L I IV•• l , 1I11i. (' 11m
a n d C 105. TI U" S-m ,-I.'r of til . , rt·{'( ' l vt ' r ahnuld Indk" to· 111'1"'01<. :15.111 m ore
( noilllt' vo ltaK " ) Huon withou t co nvt'rh-r.

Ir all . 11110: '-11 lin "" b. ",'o nlllo:n"d It III IIOW " Ulul ib l. , Ior- til ., uuxluh- to 1.0. , built
Into tln- " llll lnJl 11 M h n ll al n'lI lly b" , 'n ,· " pl lllrlt 'd . A n."!" 111111' 1'11"11, It j8 nnly " "
Ct'l l u ry fOl' til" IIt rlpUn,' r1reulttl to l". cor-r-er-tvd , Thill ilt , Ion" lly llli~htly in 
Cl,t,ltlllnll t ilt' r Ul' lIdtane o' o r t/'Im mt'rll C I n~. C' 10!1. C' 124 a nd l" 1 2 ~ . Noilw
mlltl'hln~ I, not n\ ' (" ' lIltll l'y with t hi ll cOl1v.' r h· " 111111' " tilt' " 1I111 ,' i lll l' ,·, la 'w t· or
50 • (;Il i l (' o ln d d" 11 1" 0,11 ( 'n ' lU ~h ,,"' It h lIlt' il1l'"t t"'l't·tlym',· "r t h.. t l'Ulllllllto r in
Q C0n111l0n_ulIlI" (·I rc ult.

2.5. MEAS l lHlm VA I, IJES 1'0 11 '1'11 1,; HEc 'EIVI-: {' CINV I-: IlTElI

All vo ltall'" Wt'n' n U' lt l un'd ulling It vnlvr- VnllllH"h' r ( V1' VM ) lit lin 0l"'r;ltl n~

voI IBll" ur 12 V. ( IL l without olldllato r Itl.::nal , thlll vn1tnl:" III 1.1 V

Voll a !!'(- ., eon neetton " II ('

T 101 ••• V ... V
T 102 8.8 V 8,!'t V
T 10 3 - ) 1.25 V 1,75 V 12 V
T 104 I. ,"5 V 2. U5 V II. Ii V
T 105 O .O~ V 12 V

T ut /II c u r-r-r-m rl ow : A ppr o k, Ilm A wl\('n th,' ollC"lllll tor IIlI In 0l "' rllt lon
App r o J( , I I lil A wl1O'l1 tilt' oltdll/ltnr l it 1101 in op,- r "t1<,n.
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:1, T in: TltA NSMIT ("ONVI·:ItTEH

TIlt' I l'lln lliJIIl t " onV" Ml' r COlllli lt; tll o f Iht· mtxr-r- an,1 tw u ltm-ut- om pll rl l' r IIlaJ.:(·II,
Th.. Hux ll h ll'y ( Ivnd o",d ll a to r ) HIJ.: n lll of 28 7 , .Oj Mil l, III I mW IN o bl nln,'U from
th . · ' ·' ·('I·l v .· ('o ov .. rtcr , Th. ' ou tpu t llilgnll l o f u 2 r uetrc tr-nnemitt .. r at oppr'v x.
:l IIlW i ll convr-r-tr-tl il110 tm- [n·'l,.u ·ncy rau g. · u f ,1:11", 10 ,1:1:1 .5 !\lil t , Th,' rrun s 
1"101' output Ilhtjol t· pr-ovhh-a 1111 ItF pow"r' of appt-nx , 25 0 rnW lit lin o lw ralinjol
voltall " of 12 V ,

J,1. C !H(' UIT 1l1-:TAILS

A .. r-u n 1)(' .. ,-, 'n III th,' d lTUit IIlu ll","n of till' Il'lln lSmH c onvcrt cr- s trewn In FI_
,,"'UI'" 7 , II... Illi"" r' t rnu .. IHlor T 2nl r , ·t·, 'l v, ' s ti ll' 2 rm-tre ( SS II ) llijolll nl v l n tilt'
volta II" d lv it h' ,· .-om prllll l1lol 11 211 1 und n 1'0 1'1 Io n "f l. 20 1 a t lt ll ba se. W ith 56 U ,
' ·' ·Hlll t o,· II 2Ul v j r-tuu lfy r','p"" 'l"nt H a l. -nn lnatinll ", ·" l lSt/)I' fo r' th.. vx citvr , For
t hl" " "a llull, only a IlIll UI1 1'0 1'11"" "f Ifu- tl dv " voll at-:" h. fl'd In th,' ' n l n ' r t r-ans 
IlSlor, TIlt' IlIl'u l rlrt-ui t iti In ,·.'", ,,,m l1" '· fo ,· tilt' 287 , 5 Mill au xi lia ry 1I11:l\a l.
Th, ' ]>1'i1l1.·, 1 i,"hll· t'IIl<"· l , 211 1 III lu/lt 'd w ith C'IlI'IlI'lII" '" (' UJ2 lL ml C 20:1, T Ill'
vu ltag.· " f lh, ' IIlgnal III Ih,'r.' fo/'t ' IIH'I" 'Il.w d Il,... o ,·. li nlol 10 th, · "" lSonanl 11II1'.', llIn(' ,·
"f Ih iN r-lrr-elt aud p" IS " " d 10 th, ' ball "~ of Ih,' 111 il,,' r- trnn e fa t cr- , Th, ' mi x, ' " " up 
pli '-N "l'l'r ~ , x , 2 mW ill th . · uu t l'u t f" , ',!u " rwy,

TIlt' 1I1I·. ·. · t " UIIN iIlIOl'1S o r t ln- t ra mun it con vcru-r 11 11 f' -", I into I' r lnh'(j Iltr ' iplirw
l'i rcui tll ha vll\ /.: an irn l",tl ;o l\(' " .,f a ppro x , :1511. Th, ·... · d rcu ltti a l'" U!f1O capn 
d t l vt' ly Nh" r k llt· (j III ti lt' IlU Ill " mnn ru-r U II for t lu- n '( 'I ,lv'- r-onvvrt vr- . TIll' In pu t
alltl oUl pu t " OIlI'IlIl !: i ii mruh- n t , o r n" ,II' tilt' h"t "nd of Ih . ' clr..u tt s , Th.' 01" '1'
ntln g v" lla!: " III f.· d 10 tilt' tr'nn " I,.lo l' lI In I'arlllld w ith ttu- n ' Hona nt ('\ n' u itN
u llin g d w k" H, All t r'on"l ..h "'H " Ilt· "ut .. w ith ri ",'11 " I"' r a ti ng ]>ol/lt ll III da llll A or
AU . Th.. I:u tl Htag" hUll 11 ,,1 b" " 11 I,,'ov i,lt 'd with IL lIt a b ili1. i llll "millt' I' r-ce rstor
In o nil' r to adlit ·v. · uu- hl ,,'H ' lSt po " Hibl, · output puwt 'r ' n t 11 qun-ecvnt c ur-rent of
I ,"A .

If till' fl nn l Ir1\nRI.. lo r l lii ol ",ruh',1 n-om 2-1 V, It III Ru vl llUbll' fo r nn " m lt l l' r
('o rn blna Ut>ll h , ln- uII ,' d , tht, o p, ' r nling po lnl ll to b, ' r" -udju lth'd and fo r thl' trans
lilt " ,· tn b, ' l' r n vl d "d with e .",lirljol HUH,

It I" 111 110 h nl'" ,.lallt fOI' 11ll' t ,'nll lHn lt r-onvvr-t s-r- thai tho' vul u"" o f ull r-hokes ,
"oup ll lll: an.1 bYl'a liH C" IOlIdto rll IIrt' rnalntll ln.·tJ if Ih.· h i~h - ga in "OII Vl'rtl'r I. to
o l' l' r a h' III a " t a b lt- mnnm-r- without IIt'lf - ONcl ll ullo n, /':Ill','dolly the final 11.1111'11
fl"r " 'luII'P"d wilh th, ' OVt'rluy -Ir'n ll llhll ol' typ. ', "a lllly b""nkti In to Ill' lf -OHd li a 
t i<m a t low.' " f r"' IIII' lId t,,, ,Iu,- tu Ih. · Ine r " II,,11I1: g:.ln, Thl' I'ho k.'H a nd ('apacito rH
IIhOll ll1 tllt''''' fon' not for 'lll :. ny h illh - Q r vsun a nt cn-cu u s , Th i s III th. · r-cn aon why
t ho' ba "., -t'!wk' ·11 ha v. · not lx-eu bYI'Rlllwd lind wh y Ih .. c uu l'linll c epucn o r a t t he
eel lector- o f Iran lll Nlol' T 20 :l III 5liO 1'10', ll UI" I'vl'r, c"l'lltin I1WlL HU rl' ti art' 1I11I0
nec e asn ry fur till' dri v.. r Ilta " t· wilh II H 1." Wl" · I:aln of lll'pr'o x, 10 dB: th,' r-mtucr
capacitor C 2 1 I or 15 pI-' tOIl"lh"r with till' Indudlv ily of th, - tran llh'\or III jU1l1
at 8erlt' lI-rl' tiOllnll{'I' , W. , oll "um.· that tI,, · {'(lnm· (·t lo m; o f thi ll ( IlI1 Wl'i1 a ti Ih t,
other 1 tranll i lito r an' made in thv s hor- Ie ..t 1'""..lll \<· menrn-r- 10 th.' I'C - boa r d ,
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3.2 . S PECIA L <..: O MI'ON I';NTS

T 20 1, T 202: IU' 224 ( IU ' 17:1); ( C r t' • 0 . 31'1"; fT • 700 Mil l.)
T 203: 2 N 3R66

J. 201: p r- Int ed lnduc tnncc, tuppln g tor II 20 1:
Il.I~ glvt·n In tho component location pi un

L 202, I. 20:1 , L 204: p r-Inted Inducta nc e in je-ct ion Iii rnadr- ut ti ll' hot enel of
t r-Imm et- capac ttor C 20R, C 21:1 and C 218 ; s ig nal tapl't' d
off 7. ~ m ill from tht, hot r-nd of s t r-Ipfhu- I. 202 and L 2113,
a li w..I 1 liS dirvctly from ttu- hot end of L. 20 4,

All c hoke-s III'" wound fr om O. ~ m m di n. ( 24 AWG ) ennmr-lh-d copl' t' r w t rt- onto
II 3 m m Io r-me r-, Coil IlIJ.lld ng: ha lf wi n ' dl am et et- , twlf -liu PiKlrtlng.

Ch 2UI , Ch 202: 4 turrll.; Ch 2113: 8 tu rrll~; Ch 204: s turus :
c e 20~ , en 206: I o r 2 r",n it " bl' a d li

All tr-Irn rnet- ca pacito rs lihoulu have r ot o r a nd stato r- conuectfcna w it h stnndard
Ilpaclng for pr-Int ed c ircuit bc e rde,

C 20 2 : 2·13 pF alr -lipac t'd mtn t at u re Irlmm ,'r
C 208 , C 20 9, c 213, C 2 14, c 218, C 219: 1. 8 - (I p '" o ,'lu rgt'r up to m a x.

2 - 13 pI" IIII' Mpa('t'd m tn taturr
t rtmme r e

C 22 u, C 22 1: I n F h ,t' d -th r ou Kh ca pncnors , ecrvw fi tting

3 llNC - liockt·h., 1't·non ( I'TF f,; 1 ln llulalt'd ; t'.g. UG 290 !U (Am pht' lIoll
I m etaI calling ali fo r th , ' r vcelve convt, n t' r.

3.:1. ASSf~MllI.Y O F -r u» THANSMIT CON V EIlT E H

T Ilt' t rans m it conve rt e r III bur lt up In tilt' lIam,' way nil tilt, ,', 'c , ' h ,t· c o nv e r-t er-,

't'tu- "rlntt'd ci rc uli boa r-d POliIlCS!lt'1i tilt' sam e ulnwnliions ( 1:15 mm x 65 mm )
and III d l' lIlgn at t' d DC (I BY 002 ( Fig, 8 ). T h la p r-Int ed ci rcu it boa r u I. complej 
t' d acco rding 10 the c om ponent location pl a n gfvvn In F ig , 9 , p r-ee lign...d a nd
fi nally , as wa ll a180 th e c a8" with the r e o e t ve conver-t vr-, connected Into th e
cs etng with t ht, /; ec r-ewe wh ich a I',' ec rowed Intc t ho thn'" soc kct e . OUt' t o t ht·
2,5 m m h igh epecer bUllh ln g ll und t ht, 2. ~ m m t h ick nallgl' of till' BN C- lIock1'l 8,
till' conducto r sld t, of the pr-Int ed ci rcu it board 18 apacvd 5 mm f rom t ilt' c asing.

T hl ' a utho r.s p r-ototyp e III shown In t ht' ph ot o gra ph glVl'n In F ig , 10 . T ht· Iocauon
o r Ihv Ived- t h r-ou gh capacitors c a n als o ln- eeen In th l ll Iliuli l rotion.

3.4. ALIGNM I':NT O F 'rruc THANSMIT CONVEHTE B

A po we r rn e-tr-r- 0" a rt' Ol'ctollw t l'r with load 1'l' lIl stOI' ( well cm a tc hed ann-nne )
18 rvqulrvd fo r Iht· n llgnm t' nt. Tht' c onn ec tt on pof nra P I 20 1 and I't 202 o r'" fe-d
wit h +12 V I I' t 202 via n m A- rnl' lt"' ) and th,' c mtt t cr- vo ll ag t'!1 of the tw o fi rli t
II111gt'li c hec kvd at /T'CaHurln" polnt ll MP I a nd Ml' 2, An y m ulttm eter- III liultn blt,
fo r Ih lll m eaeur-e-mcnt ,

Wh il tlt th l' voltag" Iu meuau t-cd at MI' I , thv c cnnocttcn to th l' 287.~ MlI l output
of tilt' rvcelve conver-t e r- ill m a d e a nd th , ' Input ci rcuit 1Illgn l'd with t r tmmer c a -.
pucttoj- C 202. T he vnlu r- Indkl'1<'d nt MI' I Hhou ld Ine rt'ull t' by a ppr-ox . 0 , 5 V.
A quh-acr-nt cu r-r-cnt of npprox , I lilA Oows through Ih t· fina l trlll1lil tlt <> I"; th lli
CUI'I" ,'nl IH va rlllblt· with t ht, volta'll' a t I't 20 1.

2 J4 ~



Fig.8 : Print Mfcircu it boerd DC II HY 002

,..,-- "',-,"
DC 6 MY 002

00 If ~

'''Q"
Q..~

Fig. 9 : ComponMlt locallon plan to DC II MY 002

Finally , till' Hoi MIlT Inpul hi IIlao dr-Ive-n. T h. · l1"'al rllll"urublt· IIIt'lUlIi or pl'O
vldlna Ih.· n qul l"l d 3 m w d"",'n<1s on t/1O' avaJ]abh' VII F • quI I"llt'nl, II III, h"",,-
• v. r, not ndvteebte 10 I"('du('., Ih.· AF illin or Ih," SSIl f'l\( Ito r ( \ lIk." gain 1
r\lnh.'r Ihan Ita normal poallwn alnco' thla "wid IIlt"n Ihal th." ahhbamJ 10
('arrh r rut to ....ould d. h'rlorah' I .arri.'r .uPl'rt a.l"n I, It II ill not IKI •• IIII,
to lal' off the pcwe r- from a drlv. r 1I1001o:t of Ih•• ),.Ito I', an IIlh nuatron link
mu.t b.' I>lV\,lth'd,
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fill · 10: Phot09' lph o l lhtr Irl m mll eon .....rt ., DC 6 HY 002

A liullu b h· uttvnu.nion m-twru-k ill gtvc-n In Fig. \:1. It 1I1 1<.>w" thr- vartcu s " i.·r '·11
of "(julpnl\'nt I" rr-mutn ,'onm'('h'd 1>0 Ihat Ih ,' n'("'Iv" convvru- r nc...d not b.. ,Ii,,
('mlll ,·., It·d It-urn till' t runscetv er wh ll " t tl'llnllml ttinll . 'I' ll\' 1''''01'''1" lndu""d lnlo tlu
n ,{,,' lv l' '·onv '· r·t.· r- In ti ll' trnnsuut mod,- il> lIp p l·oX. 50 m \\', li nd thull ...dl b<>\"....
th,' m nx imum Iw r·m l>lI. lb l.· pow" r dlHNlp "UoJ1 of Ilu- t ' ·'Ul"l llt ul ' li . III addlU"1I tn
this , till' lltl " null t lou m-t ..."r'k ('ornpr'lllinil n'lI!"tu l'lI It I 10 II ~l l'l·du(,,·11 til ,· \....1·)'

hll{ h (lv"n,11 Ilaln of tht · 1" ' C t'i V" convvru-s-. T Ilt' 11'IUlllII>I"I' '·'Iulpm ,.'nt d""('l'll",d
In (I ) ilnd (2 ) III Invuu r-"ult· fo r' ft"'dlng t hlll trunsvcrtcr-.

TI l\' t runernlt {'onv"r'! ,' r I " no .... food ...-Ith u l<l ingh--tOlll' ",Ign"l and tr-Im mvr "I\]>a
dltll'lI C 21J9, C 214 lin d C 219 ahouldIn- at a qua r-te-r- of t h" h' mnatmum ell l'a 
dtant"· un.· r- whtch t r-Irnmr- r- ('u\lIl('il<lI'lI (" 20M und ( . 21:1 un' 1I11Iln"d f,>I' ma

ximum ('olh-do l' CUIT"nt vilt tr,lnll!litol' T 20:I, lIdun' th t, dr'lv .· III filially a ll l{lH'd,
t h" ou tput "in'ult ( C 218 ) ant i Lht- output rOllplln.: ( C 2 19 I must ..... nllgr ll'd
for ma x im um output po wce-. Art.·!' thill , 1111 tr l mow !' I' ll ilit lo ll il cnu ..." ear'e-fully
ro rn'(' II'd oy 1" 'I" 'atin g thr- ....hnh- nll.:nm t·nt p r o" "lIl1 lWV'· I'I.1 ttm es , Tht' final
niliplifit' r IItal:l" ( T 20:1 ) ",h"ul d pUll" 10 Hwxlmum of 51) mA , th t' two " r'.'vloull
IItaij"lI n total of :W lilA ( at 12 V 0l't'rntlng volt llg t· j,

T tl\' 1l1Od u k "1ll1 IlUW Ut' lnuta lh-d III ti l\' " IIsIIIg :Llld ti ll ' filial nllgnllll' llt (·orr't·t'll,,"
ma d", Dssunfly , it 110; only llt ' c" l1 l1 l1r y fo r t l'11I1 0"' I'1I C 202, C 20M, (' 213 um l
C 218 to ..." a ll gl1 ,'J by IIlIg htly 111<'1'l'!Uling thdr ca pacnnuc e,

4. T In: I. INEA H A~lI'I.lFlI'; 1I

A ll wa s ulready n1O'nt!OI1\'<I In ti ll' In t r-cdu c tton , th.· 70 ('111 fi n n I 1l1lll'Hfi,' r lila g.,
III "llul l' P" d .... It h an I':C 8020. T hil<l mode-rn gr'oun'lo-d Il1dd trlod\' I" " I1I" " ' i a lly
l:Iul tuul t' rc r- am piifJ.·1' "tag" .. In t h.· 71J ern band lH'cau'H' it j>OI:lIWIl.. . ·1I ttw 1" .... ,·lI t
... ·actlv.· c a pac Itn nc v In t hi", rr" ' qu" nc y I'un l:" lind b"l'RUII.· It n IH'l'a t,·", lit \"'1')"

h l ,,11 dfid"nry lind .'xhi"'ltli h ll("h po....er- I:n ln (:1I. A photolLrllph of thl: l lrn-n I'

am"IUh' r III glv"n 111:1 th.. I"w""t r" ",lu lo' ill FlW, I,
236 -



Fig. 11 :

4. I. C IIHTIT DE TA ILS

T1
2 N 1613

C7

II""- - 1-

. 200 11

,
""

Oulput
U1.5 433,fi

"',

The dr<,ult dlal/r"om of till' li .....I1,· IlmplHlo· r Iila!:,- 18 gIV.'ll in Fig. 11. TIll' <lI'1Y"
1'01"-" uf :ll-'i'rnx, 2~(J Ill\\" frulll Ill" Iranlllllit convcrrc-r Iii f .-<I vlu 8 doul>1t'-link
l" .... -paIiH filt" " \0 ttlt" ('ulho<l" of til<' tubr-. T Ilt' Il I"id blilll v"Itn!,:,- "f nppr-ox ,
2.8 V ill ll'-II.-['alt-<I lllTuHh II cOIlr;lllnt vu!t;.Io:(' (\In 'pol<' in till' {·utlw.lt' It-,,d, Thill
l r ll m il ll t , >!· dn'uH I'UIlIWIil'I"1l a 10.... ,lIff"!','nt!,lI imp.,tlan",· ( "I'P '·ox. :, II ), ..... h k h
ill fUI' !t'IiK than 4 ",ilkoll dl",lt'll In '<I"rll'li. In Ilddltlon In thlh, lilt" lJiUli voila!:.,
til ;lIiJUll!ubh· with th.. aid of tilt' trtrunu-r l'o\<"1l11"mO'l.'!' I' I. 1\ /'l· .. \ .. tor (',HU1<>1
Ill" u.it'd at thlH 1'0 1l 1t1" /1 tiln...· it wuuld IIf""ull y n·d", .,. tln- 1''' .... ''1· Jolllin "r Lilt"
tuln-. Thill III l)« ·IlUH ., in(T,'u Hinlo: ,11'1\"- "lid thU Il hWI"'lIlllng plat,· , 'UI'I','nt would
IIhlft til<" ol"'riltin!t pnlnl If-urn dilHH All tnto dlllrill C,

T ht: two IU'II11' I' volta~ ,· conn,'ct!ou,; of u«. Ul1J,· "I"<' 1>I'o\lI,I<'d with dH>k"1I In
onlo'l" to "nllu n' Ihat tln- dr-Ivr- p""" 'I' IN not Ilho''1..d 1Jy till' "a lh,,,h'-h"I<!t'r ('a.
Imei t H" ...· of til<' tub.,. T h,' 1IO"i\I<'I" voltll.l: '· Iii 6,:J V and Itl I{round,·,j at Oil(' t1ld.·,

TIll' plat., of the tu l n- III c omn-r-ted t o II >. / 2 ('"adal r lrr-utt ( I. :I ) . Thill rirr-utt
III s hertom-d at 011" !lId,' by ttl<' plllh"~I'I<l ('i\l""dtancl', lind at ttl<' nt tu-r- IIld.,
by t h., trlmlTu'r cepac nor- C U, TIll' platl' \loltag.· IN f, 'd 10 thl' point of minimum
volta~.· ( max. cu r-r-en t 1 oC the c l r-c-ult vtu a dwk,', T hio, polnl III 1'l<"lIlt'd IIp!''''>X.
In t hr- c ent t-e-, bowcvc r , If til ,· ,'hok,' 11I1'fft'cU\I", t he 1'0llitiol1 will not 1.>1' c r-nicnl,

A parall ..1 wl r£' loop ( I• .j ) n'p n'lIt'nll t hl' out put coupling, A lu r-tln-r- trlllllll"!'
l'Apnd to r ( C 9 ) adJull tll till' wi n ' loop to t1l'rl ,'1j rt' llo nlln" . , III till' r'·qul ... ·d fn··
quvnc y, Stnce Ih l 1 ar-r-a n gement I. COUpl l'd wi th the magllt'tlc Hdd , tIlt' 1001' I"
j>I Il CI' d whe r e th .. meet m agnetlc It eld lInt'1I a r e 1>I·'·II<·nt. In t il<' v!clnlty nf mux .
cu r-r-ent ,

Ttl<' plnt.. voltag.. should b r- In th e r a ng!' of 181) to 22 1) V. Without dr-Iv .. , nptrrox
40 rn A wil l now, apprcx, 81) rn A at Iulle d t-lve , Ou t put po w"r et this po int III lit

It'Rll t 5 W, Th i s ro t'an" th a t the ltnea r- arnpttrtc-r- Iltuil" p rovld"11 a PUWl·,· gain
of at It'ali t 13 dU at th e gtvvn dr-Ive 1'01'.' ("',

_ 2 31



4 ,2 , S I' I';CIA I. COMPONENTS

T ubl ' : 1';(' I:I lJ2 IJ I A I';(; -T~,It' fu l1kl'n )
T I: 2 N Hil 3, 2 N 2 21!J 0 /' lilly aillcon NPN t r-an sistor- in '1'0 - 5 cRll lng
I) I : I N !J!.' 0 1' llny 11111<'00 d lodl'
L I , L 2 : 0,... tU1'1l or I mill d i:lI11l·tt' r ( 18 AWG ) IIl1v" r- pl a tl'd copp" ,' w t r-e

w<,ulI<1 Oil II 4 m ill fOI'I11 " I', 1I,-l r-IIU"portio~

l , :i: "" 11 0 1111111 llm- mad" oul or 2 mm dlum e-te r- ( 12 A WG ) IIllvl· ,' - pl lll"d
""1'1'1'1' win' IH'. ' pa l·,-d :"",,ol·dln,. 10 d rllwl ng

I. 4 : " "'«>11,11,1 IIn.- Ill,,, l. , Is-om I 111111 diu lllt' l l-r ( 18 AWe ) lI11v.·/'-pl ul .. d
"" 1'1"'1' Win- I'I't·p.ll" . ·d :..... orl li0lo: to d l' llWhllo:

"Mor-n lol o I mm d,• •,1.... p1.I<Od

COI'I'f' ....".

C h I - 4: In tun," of 1) ,4 I11Il1 IIla'nd" I' 1 21, AW(i) wound 01110 a

:1 mil l r"/'Ill "/', t;t'lf·"upl", ,'tll'lo:

C 2 , (' :1, ('1:1 , C u: U.I:I _ fi,lIpl-' ""nllnil' tubulur Il'irllllll'rll
t' 5 - t' 7: I,,~ nI' r.· .·d·lh,·.,ulo:h (' lll'l"-UO " , r., r ""I,h'!' fitting

4 , :1. ASS !':l'Il1I I. Y t W 'rtuc I.INI-:A 1l A:'.lI ' I.I F IE Il

T h.· l i' H'n" 1l1ll1'Il n, 'J' ill huill " I' in IIII' convc-nt Ionul, ,'avlty p d Ul' lp k w it h II
".' I't' ,'n ll1lo: pln l " 1>l'1w" ,'n thl' t'n thOt,k aud plnlt' ,-hum I""" 1'111' billl" pla t" III
snow n In 1'110: . 12 l 0 lo:t ·t lw r with 111l' di llll'nllions; ru,·!twl- t!dailll ,In' IIhoW11 tn un
pholu': l'a l'h ':1\11'11 lit F i ll , H. SIIl,l:ll -""ak,1 portIuux w,'s u/; ",j by tlw autlt" ,' ut·.
('UUS t' It c-an , 'a " ll y lit - I'n'l'" l't 'd :Ujd soldl' I'\'<I.

..___ 42 ___•

"1-- 27- 1 -., , l-
I I

Wi A / .>* -W' Ias - - - --\("'- - - - 1t
j . 5 - 5 - , ../ - 5 - 5 -

DC 6 HY
-. 12 1.- ....1..'101 : 8 .... pl. .. or

~1.- es " " . " _ , O<NI<Od pc ·btN.d - ,,- .
'"

(....
- 2JB -
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T ht' o nly po •• ib l l' ty pt.· of tub.- eoc ki-t ill th.· tl lI F ty p" of th., I' l r o 9 blllit'. Only
the a ctua l Iloc k,· t . wh kh i . m a d. ' from a illl •• n b n' m alo ' ria l, III u . ,'d . T h,'
soc k.. t I. fi rstly m ounted by aoldt' rlng a ll g rid c onns-c to r-e to tilt' ~ ruund a r "11
a flt'r w hich it Is glu" d in t o p lan' u sln K a two-componenr odh"III\'o' I lIu d l 011
UIlU- Pl u.) , T hl' ac r .· t· n in K pla h - ill Inll tllll " d llo t h llt all IlUh: n,um 1111 IM' lIl1 lb k
Is left ln-Iow t il" tuln- un ll. · am-r It ha ll b, ·, 'n Ill(JU llt,'<l. TIlt" Inpu t iU ld ou t put
.oc k.-t c a n 1'11110 l n- Ilo ld " ('l' d Into pillet ' , h O"" ' V('I ' , t ilt' Grou nd ,'ollll<'(' lIu l1 m UMt
bc made Int ernel ty, TI lt' t r fmm er- ("a plldto "l1 mU 1l1 HllIU I,, · " uld" n,d on l " th , '
Inalde of ti ll' r h llm b" rll, Wh.. n lIMII,'mbll ll): th , ' I ilw n r ampHf i, ' " fru lI1 In u " " p iliI<-.
th t' ll" in llt Mlc tl nl111 wi ll . of eou r-ee, not I,, · 1lt" " ' MIIOI'y , A ll fu r lh" 1" d dllllll 1', · 
l a r d in g the ccnat r uct tnn c a n b.- IIt' ,' n In tilt' l,h"I" lo!nll'h ,

·L of . ALlG NMl-; r-i'1' OF 'ru e l.INl·:A R A MI'J.I F IEH

Aft e r conm-c r tng t he lwah ' I' nnd platE' VOlin)! .' . t lu- ' lult'lIr"nt plait' l' UI'n'nt III
a djuatt'd to -10 rnA ulll nll: Ih.· t rtrnm er IK,tt 'n tl o md" r I' I . A rt ,,!, t hi li . t ill" lIl!,u t
I. connected t o t ilt' t r nnamlt conv erter a nd th.· t r-irnmer- o f Ih .. in pu t nlt.. r lu",· t!
fo r ma ct mum " Ial o- ,·urn- lIl. Th.· pla te- c l l'('u ll lllll i t h ,' nu tpu l cuupllnJ.: 1t" ' I' il l',·

now t um-d fo r mll. .. lrn um ou t put po wee- . T h o:- p lnh' cu r-rr-nr IIhould n"I" amoun t to
a ppro.. . 80 rnA. An"r ,'o r n'r tl nll the whol, ' 1l11):nJn .' nt I'rt ..... -durr- lit til\' b lin d
limit s. th e a llll:nlll " nl ''''uc ' 'dun' III ('{)lll l' ld t·d .

e. F:IJITOHlAI. NOTES

In aome c all t'Il , Ih t· h l~h ialn of Ih t' 1""'0 J>n 'umpHflt'r IIlag"1I in the n 'rt"l Vt' ,',Ul
VO' rlO' 1" It' d t o .Il' H-olldlla tion. 1' h .. N.' dUfku ltlt ·. ""t' ,'" ov e-r-corm- b)' ,,, oullt m g n
15 mm h i gh IIc n"'nlna p l ll. lt, b,·I"' . ·. ·n IItr ip ll m'lt L 10 2 a nd I. 10 3. T h ill 1t.' I·.·.· ll in)!
plate, wh ic h i . placed from on.' lIid.· to t h.· n llw l" bd....·'·n t r-im mvr- l'HI'Hdtu rll
C 105 a nd C 109 . III g rou nd ..d by m " lln lll of Ii 11110 "1 ""'11"" th r ou gh th.· I ' (, - lio u r d
and t o t h.' CDliI .· o f I rll.nsh.tor T 102 . A CDI'ac ltor of -1 70 pf-' cOIlllt'ch',1 lid w" "ll
t h r- conn e ction 1)OInt o f t ilt' tw o 100 n 1',' lIi 8 t o r ll n I U-I and It I US {'(,"dud"11 t h. ,
n t'utra ll za tlon pro e e •• •

II wa a alBo r-epo r-tvd th ll. t t h r- oec i llator- vo ll ngo' WDII t oo low fo r th o' Ir ';o n lllll ll
mt xe r-. If Ih lll I. o l>lU'rv,-d , I,'un .ll lllt"" T 10 !'! r-un b. · illh·,· o·(j 11110 ,·I tl.llll II
( 56 k l l rr-o rn blu ,, ' 10 +tlb) and Ih.' out pul cou l'lIni capuc It o r- C 121> 1Ilt' I" ' u lI"d
(rom I pF t o 2.71'1". T h t . wil l , 'IIIlUI'(' t hai Iluff ld " nt <'lIdllal<'" vo lt II):" III
avallabl t".

6 . AVAI LABU; P AH T S

T h., p r-Inte d ci rcui t bOH r d • • e emtconduc tc re, 1l 1",,'I,,1 cum pcm-nt e all w(' 11 aa
c om pl e te kit . o f paM s and com plete r ('a lly - t o - 0 l't· n, e , m otl u"' l1 af t· uvnila lJ!t'
f r om t he publi .h.-rll 01' t h t' lr natio nal r.·pn·.t·nta t! v. ·•. S ,'t" a d v.. r t i llin)! IIl' l/.t· .

7 , REn:R F: NC!':S

(J) 1" , W t'in ll: lI.rtn t'r : A 28 Mll t - I-I-I Mil l. T I"i1 n slMlor lt ",1 1'ra l\ lI\'t"11 .. r

VIII" CO M MU NIC AT IONS I (1 969) . Edl tlon -I. 1'11 1l " 1iI 11l9 · 1!15

(2) K. I' . T lmmann : A 5 Wnll Trun lll ..l o l'iz.' t! SSB T r a n ll(" ' l vl'r for 1-15 Mil l
VII I-' CO M M UNiCA T IONS I (1 9 69) . Ed it ion 2, 1'1l(l:,' 11 73 -82

(3) II . J . " r a n kt' : A Te-n Wa ll Tron8mlllt'r Ior- 70 e m
VB " CO M M UNiCAT IO NS I (19 69). t-:tl it lon -I, l'a Kt'II 2-13-2-111
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A SI MP I.E VIt F- lI I1F CA I. IBHAT IO N-S I' H"T1lU M G f,;Nto:HATOH

by K . to: k h,' I, DC 6 nv

Th.· raUbration-IiI,>t'rt rum l O' n" ra to r d,·arrib d in th. · (011011'0'11'11 a rtick l"Ofl.ill!l
of •• impl.. a nd un rrtl k a l ct rcuu withou t r onant r1r<'u itll bu ilt up on a .ma ll
pr-Int e d d ...·uit boa rd I n ll . I I . 'rh e ctr-c un , "ih ich III " q uJI'p" d w ith a 100 klb
("ry.tal. luppli .,. ('a llbrot io n po int. with _ llpacl ng o f 100 klb . Th l' calibration
.Ignah. a r e audib lo: al 5 d ll a bovo' tho' note e o n a 2 3 r- m cceveet .. r [ no h ... fa.·to r
• 7 d il l. In Ih . · 70 e m band. Ih.· ca li b ration IIlgnal. a rc· a !' p rOll. 25 dU. In t h.·
2 m band IIppro d m a lt'ly 50 d ll aOO\ .· th. · 1'1 0 1••-,

Tl1O' d ro: u it c-an ai llo b., u • •·d wi thout modifka tion .... Uh It I Mi ll. rryllt_ l; th..
ca ll bra ti"n point s. whkh a ... · th.. n 1'>Bc"d I Mil l . ar.' a p p roll . 20 d B st eong.. r
nn all b.1IO<I. Ihan wnen u llnll: a lOll kil l c rystal.

Fit· 1: ""otow-Ph of the
c.I ,br IM>on·tpK1nlm
_M~

I . CI IH' t IIT nESCnIPTIO~

Th.· rl ...·u lt o f Ih .. r a libralion -""oTlrum ge ner-atc r- II I hown In ng. 2 . Th."
crylllal oll dllah' liI In a UuU !t"r -clrcu lt (1' I and T 2 I at Ih . · (unda m t' n ta l ( ... . 
quvnr-y , Tho ' ( r ,· qUt·ocy c a n b.· pul h 'd to the nom in a l valu e with IhO' aid of trlm
mer- c npa clt o r- C I. Thi . II a chteved by monitorintit tht' tWIIt fr"qut'ncy between
II. ('n li b r a tlvn fr("IUt' ncy t runemttter ( c , g. WWV I a nd the c c r-r e e pond tn g ha r m o 
n tc of th.· ('ltlibrntlon fro'qm'ncy go·n e r a tor . Tho 100 kll~ c r y llln i ."xhlb UI a po 
I lllv.· tempor-ntu r e co.·(f1clt·nt ( TC I up to a I empeent u r e of e pprcx- 35 oC. T he
cnpnclto r C 2 with a T C of +100 x 10 - 6 / oC III UM t'd tor- c oa rll .' compenaat ton ,
II IIhou111 lot' m.-ntlnn.-d that 1 MII ~ c ryll lll i ll exh ibt t lower tempe r-atu r-e ccom
d.·"t • .

Th.· c ry.lal r...·' I....nc y ia ta",wd o rr a t the c cn cc tor o f tranlll .tor T 2 and II
fo·t! vi a th.- ,·mltt .. r - follo"".·r burr"r ( T J I to a Sch mitt - I rlli." r IT .. , T 5 I.

24 0 •



The- Sr-h m lt t .t r l gg,'r I. a n l p · n " p cr r c u lt wh ich lIu l' l'lll' lI a IUlua r ,'· \lill\l O' I'll l lll '
when evor tht, In pu t \loltaKI' Inero·atlt'. abo v...• II Il ro·d t· lf>nnln . ·d va lue 1'110' IIlnu ·
e ofdal \loltagt' rr c m t h e e r Yllt ll. 1 oKd ll a lo r t·ltCl', 'd ll t h l ll vnh n- " /u 'h ha lr· wa \l"
wh ich IIlt ' a n . t hat t h e & h lll ltt · t rl '-: R,· r E,·n ,· r a ll·. a lIQua r .'·wa\l .· oNd lJa ti " n at
th.. . amv rrt'( lu('IlCY as t ha t or lin ' c ry lli a l 0 1le1l 1810 r .

"Be 108
Tl

ec ce
r a T 4

8C 108 BS\' l\
t e

BS\' 2\-

j :'.:--
Fit, 2 : Circuit d il9r, m 01 thl! VHF · UHF cahbrl lio n IpI'Ctrum ltIM1,to r

n u.· 10 tho d lm "lllllon ll1g o r til., c t rc un lln d till' UII,· o f very fn llt Mw!t d lll1 j( 1"III1N
I.to r ll, th.. pu l ,o ' lI a rt' very 1I1t' .'p ( I'l Kt' tim " lind fa ll tl m t' appt-nx , 7 n. ) , Ttn'
IIh' .·p pull.. ·• m,'an thai tlw IIqUll rt'-WIlVl' . Ig nal will c ontatn t' );t l" 'm l'ly hl j,(h ft·.··
flu..ncy har-montc e , Thl ' duty cycle o r t he Sd im itt. trllllo: . ' r ( Iha l III t fn - t-olat to n 
e h tp o f pul ... It 'n ith to the Inh' r m t·d la t t· p" rl od br-twet-n I'ul ll" 1'1 1 III rl<' \i.· /, I : I
due t o It sor t o r hy ete r-...·s ls· ,· rr ...-c t . T hl l un ay rn mr-t r-tca } s ta h' 18 ru M /WI' tncrea e
.. d by tht· ci r c uit d lm t' ns lon !n g wh ich mt'lIn ll th ut t h,' ...-v...·n he r m ontc e e r-v ai llo
conlalnt'd In tht, harmo nic epect ru m , Th i ll wou ld not be ti lt' c all I' with II dUly
cycle o r I : I, bf>caull" a . y m m .. tr lc a l IIqullrt'- WaVt· osc tllation III only com 
p r lll t 'd or a I inu llo ida l Iunda rm-n t a] w a ve lind odd s lnulloldal ha rmun k B ( Fou r h ' r 
sna lYI II) .

The wh ole spe c t rum I, pa llllH'd t o a n Illol at in g caoecttor: t hr- ou t pu t Im p.', la nc t·
a m ount II t o epprcx - 60 n wh ich m,'an ll that a ( s ho rt l r-oax fa l c a b l<' loan 110' con'
n .. c t ed, T h.. out pu t vo Uall" la " pprolt, 3~ 0 m V ( Iw ak -Io -p" ok l .

T'hv celib rut lon - cspcct r um gem-r-at or- 1·" (IU I I,. ' 1I a HtuU lt · und wt ·l l · f! lt ,·r..d OP" "lI t 
in K voU all t· o r 12 V. Hca Idu a l hum on ttu- o ' ''' ' 'lItinll' vo lta!:t· wi ll ~,· nl· r ll tt· u 1'111, Ill '
modul ation on t hl' 11101''' o f the o ut put .1 ~l1 a l ( Jl tl t' l' ) wh ich m "an s that tin' hal' ·
m ani c s In th t:' VIII-' range wUl jlOllllt' 1I 11 a v.-ry high hum content .

2, S P EC IA l. CO MP ONl':NT S

T IT 3 : He 108, 2 N 7 08 o r a ny IIl1k o /l NI'N tra n tll lllorll
T 01 - 'r S : 8 SY 2 1, 2 N 9 101 (2 N 706 , 2 N 7 08 . Ufo' 2201 a r t' not lIu !tn bj,· b. 'cau ll"

they hardly 1I" n l' r llh' na rmonrc e !n " ltt 't ' lIl1 o f 30 0 Mil ., I .
C ryllt a l: " ara llt' l r t"lIona nl: f> with e p • 30 p F; 100 kilt In Il l' • I :I ! U callt' , or

1 Mil t. ( o r 2 Mil l., S Mil L, 10 Mil L I In uc • 6 ! U hold .'r
C I : 2 • 13 p l-' al l' e pa ced t r im mt'r; e 2: 20 I'F ...· r llmlc tubulnr- c apa c ito r ;
C 3: 0 .1 u F !IOO V plllII tle' fo il l·a lm d t o r . _ 241 •



a. ASSE~l l l1, INC; Tit I'; ( 'AJ ,IIIHA TlllN-SI'l':CTlWM ( jl·:NI·:IlATOI!

Th., (·<lm pl "t,· c lrr-utt II> bullt-ul' "II a 1'1'[IlIl'd C'il't'll i t b"al'd with tt ll' dl ll,,'n,;j<l111>
(i r'I!l11l .. -111IrlIJl . F l g ll l" - :1 ..1", '0"" t ill' I'l"i nh'd c irt-utt t",a n l whh-h hu " I""'n d .·
Hlg llat .·c! lJ ( ' h IIY Otn , T Ill' ,'o l"!""" l'ulldlng {'ulrl poll"1l1 !(wall"') p la n 1" gi ... -n in
F I ,,'1.II '" -I. T Ill' 'Tyl<tul ,'alil llg I" I:I'uulld ,'d : 11ll' connc-e-tion "houl li 11 0 1 ln- ma d. ,
10 th. , ""ld" I·.,tI 1i,',lIl l1g of Ih, ' {' I'y"t ,,! bu t lio nH'w ha t h lgh"I-, T I1l' conru-c-tiou or
lI'IIll Hl lil" " H 'I' .. a nd T r, ..ho u ld l... 1111 s ho r-t III. 1'0I<H i lt lt-. '1'1 ,, ' I'h" t \>,I(I'''l'h of Ill<'
I' I't ,t o ly l'" ( F ig • .'i ) loll v ,·" ll ll id t'u of th. , a H';t 'll1b!y .

•

Fiv. 3 : Printed eireul t b(WIrd DC 6 HY 003 Fiv. 4 : Componenl lOCll lron pl." for DC 6 HY 003

Fig_5: Pflologr.ph 01 the CII hbr. hon -ipeclr um lI"f'l'r.lor trom .bow
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L A VAILAIlU: I' A ln S

A kit , ""n"i"t in .c o r I'r lnlo,I, IITult ImartJ. trunHI"torH. rr tmmcr, ,· ry ..ta ll I Mil 1.
o! " 11111 k ill I i ll ;' \llIlIaLoI<· h 'om UIl' i'uLoll..Ilt' I"H. S. "" ' Ill \l' orti ,,! ng 111' 10:' •

5 . E lI IT O IUA l. NOT ES

( In' " "r till' , ·d Hn d a ! 1I1:,rr l)(jllt up:' ,"allll,"at i"n -III,, ·, "\rU/Il I:'",,..,"al'''· "11 II I'r ' lnt,"r!
.-I ITUII Looa r tJ 1'1"0 \1 \ '1< "<1 by I h , ' a u th"r. It WIIIl r"ulld t o I" "(l\ll< k IIllrl rmlll a pI'''' ''' '
2 U d ll a l"'\I" th ,' lIoh,'" " II ttw 2:1 ( "/11 band , ln ti n · 111m Lurid. tI,, · 11110: /, ,, 1 ~' a " .40

"lr"nR th..1 ti l<' S-II11' h'" lll<llo""\"d FSU ( S ~J .. ~ll dll I , T h .·.. . · \lu lu,'" W' "I"\' oL
la l/tt'd l... th w ilh a I Mil ..."r y " la ) Ih wdl II " with Ii )00 k llot <, ry" t"l . AI'".'ady
u \luilaLh· tran si ..t",." tYI>t ' 2 N 2222 Wt·,",· Ullt'd r" r th, ' ~khmltt-trll:"WI" ,

n. I!E F E B I':NC ES

(I) 1['( ;" U II1 1: lind II. I·:.S, hmH 1.' ·r : A Trlu l lIl "t"r! /,"d Cal \lo' "lltl"n Sp"drum
( i.' u'""lIt " r rOI' Two MO'lr" 1I

VII '" l "t lM MI INI<'AT IIINS 2 ( 1!17fl), I':d ltl " n I , l ' a ll" 11 ~ I -H

NO TES TO O UR REA DEH S

As you will set' In our new ma te rial petcc li s t, we have had to
s t ream line our mate rt a t sales programm e . This has me ant that we
have been able to r educe so me of the kit pri ces. Pl ease s tudy t he
Itst (or qour reqe u-em en ts .

We would like to Int roduce three new Represen tati ve s :
Mr , Ivc CHLAOEK for South Atrtca.
Mr , Eddy DHi EGHF. , ON 5 J K, (or Belgl um, and
f.lr . Sve n JA COBSON, SM 7 OTT, for SWP<!t>n,
P!P3se see the tn stde front cover for the fu ll addresses.

The publishe rs a ro s t ili r ece tvtng a la r- ge numbe r or address aner
atto ns . prea se direct the se to you r national represe ntanve who
kee ps the addre s s fli t> (or hi s area .

In s ptte of ri sing prtce e. we have bee n able to main ta in the sub
sc r iptio n pr ice at OM 12. 00. We hope that you have en joyed r ead ing
VHF COMMUNICATIONS and Invit e you to re - scbscrtbe for 1971.
Wis hing you a \'{, I'Y Happy Chr is tmas and a prcape roua 1971, we
r emain,

73,
The Publi shers OJ 3 QC, DL 3 WR and OJ " BQ I G 3 J VQ
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NE IIT JlA I.li'.AT ION OF THE [) 1. :l XW /I)J~IJ(; ('A l.l II HAT Il )~

S I' I'T T Hlll\l nEN Jo:llATOl1

uy Il . I': . Sd Hn lt ,.•-r, 1).1 ~ 11(;

T Ilt' i-ul tbt'uttun >l1"'dr'u lIl ~'·n (' l·;,tul· , ,,,,, ,'Iol','d uy 1I. {;odlin g wall ae,'oll llnmh,t"d
un tt l<" ,, !'i n t"11 ,'In'u ll uu u "d D,I ~ 11(; IJIJ:I ( I) . It hUH U" " n fo und t hat tt ll' out pu t
tl'ar lllilltor T ~ It 'n tl ll to ur " 'lIk Inlo Iw lf-olldll atiull. E "I ,,·,' lnH' lIt s hav.... IIhuw/1 thai
Ihlll ( ' 111I U" Iw u !J·a lil. ·d uy p n>vidlnl: u d"cou l'l lnl( c-apnr-J to r- U<'IW.·.·II Iwo of t he'
,'o"dudo,· lam-x, F I.,JUI·" I ",howli Ihlll add ltion;.1 eUI'"dto,. in tt ll' o r-Iglna l dr'I'uit
llllljo( /'1Ull 1(1\"'n ln (I) ; 1,'11:. 2 IihuWII tli,' 1">,,,llIu/1 of till' .·"I....dlol· illlh ,' compum-nt
lo('a!loll plan of 11.1 ~ HC; Uf):J. TIlt' I n}' d 18" ('apaC"ihll' " houl.lu,> >luld('''''d to t h, ·
I'uljitlun IIhnWIl In VII!:. 2.

TI lt' llUtlll>l" would Il k" to po ill t ou t thnt tt ... mult tvtbr-aro r- UIH'd all fl"l"IU"I1('y
.lIvld.· .· dO"11 not nl wlly" lm-k ihwlf c-ut-rr-r-tly to II... It'nth suuharmontc. T ilt ,
uuthu r h "d to find a tnulI.l llt 'J!' fOI' T I> t hai P0 8 111-IIIH'<.I a lllotl.'ra h· cu rt-.. nt 1,(11\11

r uc - l OR A, lie 18 :1 A, 2 N 2!J21 J. wlll'r,.'a>l T 5 "I" lu l r . 't1 11 tr-anal ato r- . ' xhi bit in g
an .''' I",,'ially hlllh ,'U l·r .' nl I(alll ( lie l UI! C, li e 18:1 c . 2 N 2H2li l. I II addition
to th i H, til l' loa ljl' 1'(' ",i" tOl' of tnulll ill tor' T !'i wa H inc l"'IlH ('d fro m IOU k H to
12 U k l l . T h('HI' HIlIi "rl' not to b.· I'I'JlII .·'Io·" nil a ,',m11'!t,!t'ly rool -pl'{)()f IIll ,thOlI
!Jut In un' Ie> lndi" llh' wha t "111I UI' t "I<-,1 s hould Ih •.• mult iv fb rntor- not tock -tn
I'o r ... ·(,tly.

H ~; I · · I ·;HI·;N l · ES

( 1) II .Godlin g a nd 1}.I·;. Sdun !t 'I' r :
A TnulHi" to ril., ,1 ('u IJb n . l ion-SI'I,(·t r·um G,·n .. r·i1 t o r fOl' Tw o ro. ldn·H
VIlF ( 'OMMtlNH'AT IO NS 2 ( I!I; O), Ed ition I , l' a ~ " 11 ~I --l~
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T WO ClHC I ;ITS ',ol! AIIT OMA TIC llANO SCANNINC
1'1'1'1 I : A Simpit' Iland SI'lHlI1O' r-

loy t-; ,G . lI orr~ch lldt, 1>1 ,9 FX

I. INTJlOlll T TION

Wl1O'n th. · Illlll\!. 'ur l ~ lous y ""ith r-ona t rur-tt on, n 'l'lI lr o r lIU'lI >1U/'l'lIwnIN in Ihl '
IIhac k. In' <1 0"11 11<11 ueua lly IUI \"" Ih. , " 1'1'" ,1 1.1 0 11)" 10 s im ulla ,woullly IUIIl' " v.' r u».
1""'0 met r-r- o r nther band . A lIim il u l' ",In t<- o f a ffalr' lI " ",iI"tN . lurlo l( m ubll< ' " ' ''' l'a-
li on ""I1O'r.. til . ' .Irl v, ·r mU,,1 pny ru ll n u . 'nl lon 10 ti lt' \I·IIHic. 1' 1 nmuu-u r hUN
onen ",'I .lwd Cn,' nn lIu tur l1l1ti,· d. ·v it',· to "II r1'y ou l lilt' Iunln l( 1'1' '. ... " COl' him .

5" \" '1'111 ph·c.·.. o f "qu lpmt'nl havl' been deve-loped 811 a r" lIIull o! Ih.· ... · ..o n"i·
,!t'r.. lI un s Ihat ullo... a n a ut om atlc aca nnl ng using Ih.· ",Iuli,," !"t·cl'i v. ·1' (t) . It IN
nor-mnlly l' o 8sibh' 10 Inli lall lIuch nutomatlc IICannhljl" d''' 'UIIII Inlo 1111' n 'I 'l'i vI' r
al a lah'r dah',

T ....o c1 rcui lll an' 10 b.· d" ll{'rHlt d wh ich olio.... 1I\l' ba nd 10 l", conl irIU(,ullly <l b 
IIt' rv" d, Th., r o ru m on In r-I or- or both c1rl'ullll I II Ih.· muluvrbrnro r crrcun .... h kh
11...·.·.·1''' 1110' 0 111'111 11 10 1' Cr"qU,'n l'y by nu- ... n.. of It ve eucror di" ,I<·. Th, · finll "'r..-ult
ha lJ lx-rn kt 'pl IIlm p h' .... hkh IIho.... .. th at an .-fricknl band 1I" ulll1 lnll (' i l"O' ul l ,',11I b.·
a lJlu·mbh·" "11 1111 )" .

TIll' ... ·.· " nd c f rcuu , whtch ""'III b. , dt'lJ crlb, 'd In (ll-Iull In 1'''''1 2 o( Lhl.. 11/'11(:-1<',
III l>alll'tl oil two muutvtbrutor " 1"" u il ll, tilt' rt r"t or ",'h lt-h ( ll lltublt- ) " "nlll1u"u llly
11 ..... ' ·.·1'11I till' r"" ' IUI'li<')" o Cthe - 1"l" 'dvI '1' olldlloto r, ",h"r"a ll tI,.. 1II" (' Ul1d (lII"nulIlllble)
11101' '' Ih .· 11 .... ·'· 1' of Ih.· o "dllator ro r a liI hori ,... rl"d o r lim .· 111 Ih .. I'n",,, ·ne.· oC
a sijol:nol 10 " /l" b lt , Ih.· Hi jol:nlll 10 b,' j.lt·n tifh·d , liy ,k l" "'II Hinjol: a pu ..h butt"n , tlw
" "a rTh '''Hclllatol' r-un b.· ",II' I' I"'d a l lUly I'0 lllt i" n In th.· band until 111l' 1" T t'i V' T

III IldJu ..n-d 10 th l ll rrl'fjU\'I1I' y u sil1 l! 1I1l' n o rmu! t un ln j;l . A nu-u-r- I lIwlt d lt' d S
m. '!t·r) which ve r -n-e 10A,·lh.'r with th,' l' ol1lro' v"ll " jol: " Ind icuh' lI th, ' m"nwnilirily
lu rlt' d f"'"( IU" n(')" 110 Ihl,1 tIll ' '1IlloC na l o C in h' ''''Ht " Ull b.· 1"" ' 111<·<1 qu tc kly ,

T Ilt' d ' ·II,·rlb,·.1 e rr..uitll cIOn 111010 I,, · UIII" oj (0 1' 1II "11I1I11nl( til. · [ II! F _bnndlll if t ln

UII F-(""lw'rt"I' 1.111" 11 li lt' 2 mdn' baud a .. Ih .· fl r .. t Inh' n no' d la h ' fr" "ju"nt'y ,

2, A SIMI'U; AUTO MATIC IIA NU SCANNEH

A I'h oh ' jol: l' lip h oC thv IIhnl'l<- ba nd 8, ' IUII1<" 1' ( Il l. !j F X (JO! ) 1M IoClv " n in I" I ~ ,

and til<' crrcun <Illillrall1 in Fill . 2,

Fig, 1: Pho togr,ph o f I" " mp~ !M,>€ha n..., Dl9 F)( 001 - 245 •
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Fill. 2 : Circuil diagram of th. limpl. band seenner (DL 9 FX 0011
2. 1. C IHC UIT m ;TAILS

Tran,illtoru T I a nd T 2 tog\· th.,-'r with th e a llllociated compone nte R 1. It 2, It J .
It 4. C I a nd C 2 fo r m a n astabl e mult tvtb eator- circuit . The o pe r ation o f auch
a circu it is we l l -kncwn a nd ne e d not be deecr-Ibe d he r e , At all tlm...s , one
tran s i s tor is conduc ting a nd th e othe r la bl ocked . Where a s th e vol tage a t th e
c ol lectc r a ha ll a aque r ew a ve form, th e vol tage c ha r acte ristic a t the ba e e o f
th e ue t ran s hll o r l ha s a ea wtcotn wa ve form . T'he m a ldmum vol tage va lue Is
app ro x im ately .. qua l to th e ope ratin g vol tag.. of thv m ul ti vi b rato r a nd h:l ne gat tv e
with r-espe c t to the cmtn e r In the c a ae of the NPN tran lli lltor8 uaed he r-e, Thi ll
volta ge cont rols the va r-acto r- dlode D I wh ich s .... e epa the Ir-equ ency o f Ihe r-e-.
cerve oscillato r. T he IICBnnl ng t trn e t 2 fo r on e s can II dete t-m lned by the value a
ot the ba llt' r ("s lslor It 2 and ca pac ito r C 2. It III: t 2 0 .7 x R 2 x C 2.

T he time constant 1 . R I x C I dete rm tn e e th e I tay ti me I I. Durin g this
period , th e oscillator will nol be s we pt , tranlliato r T 2 wi ll be cond uct i ng , a nd
the voltage a l It , ba ee w1l1 ha ve faU t>n to th e th r-e eho fd volta ge of approxlmately
0 . 6 V. T be s tay ti me a nd Ih e sca n ning tim e c a n be va r-Ied within wtde Umlt '
by co rres pondingly dim ensioning R I , e l a nd R 2, C 2. Attentio n muat only
be pa id that the r- e qul red ba ae c u r- rvnt tor th e d r iv ing ot thl' tran_Ialorll la able
to now. This IB gva r-anreed wh en It 1 R J x H I and It 2 R 4 x n 2, w here
II 1 a nd B 2 a r(" th e cu r r e nt gai n ve lue s ot tra n,lstors T I and T 2.

T he g i ve n d lmt>nBionin g results In appr oxlmalely 3.5 s to r Ihe sca n pe r iod I 2
a nd 7 , (or th e s tay time t 1. T'he stay time haa been e Bpt>c!ally dtm e neto ne d
somewh a t longer- than the scanni ng ume In o rde r t o clea rly esta b lis h whe the r
se-ve r-al I l a tlol\8 art> acti ve on Ih e band .
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Thl' ve rec tc r- diode U I III coupled 10 me r-eeonnnt cIrcuit of ttn- oectfle t cr- via
t ne t r-tmmo r capacitor C 4. Thl' r-equ i r ed t r e qul' nc y dvvlntlon can bl' adjuated
at th i s point. In o r-de-r- to vn eu r-e t hat the dfodr- III not Innut'ncl'd by the IU '
vol tage o f t he cecme tc r a t low voltagl' t overe 10 that it would not bl' con t r o fIe d
directly, th e cat hode hi connected t o app rox. 2 V.

It I., o t eou ese, es ay to uee the I .'arc h oscillato r fo r th e t u nin g ot Ih., r ec e t ve r-.
wnen using e lect rente tuning, the pon-nttometo r I' I used for lu nin g can be 10
cated a t any position In the recetve r-. In a ddition t o this , It Is poaefbf e u e rn g
a second por e ntlom ete r- !' 2 to ac hieve a Iim- tuning 110 tha i tht, t'xh'nsivt' n ' ·
qut r-emente of a mecba ntcal vernier art' no t necvaear-y .

I' r ,' r c qu l lll h ' for a high dt'g rt'l' of Ir-equency IiIlability when ulillng a ve r-actor
diode for lu ning Is a very high vol t a gc IItabllity (2). If onr- a s suruea that It tu n
lng vol t age of e ppr-ox , 8 V III available for the tuning rang., of 144 t o 146 Mll z ,
a vo lt a gt' n uctua tlon of 100 mV will already cauae a frl'qu" ncy variation ot OVI'!"

20 klh, A almpte vottage IItablllzing circuit ua lng Il z e-ne r- diode III not lIufficlt'nt
to r Ih l' lIe demanda, For this rveecn , a control circuit ill used which l'xhibUs
a low tempe r-atu r-c dependence and aufficient s tabilization. The control circuit ,
conat e tfng ot diode D 2 and tranllilltors T 4 and T ~, ft't'ds all IItagt.'lI or th t,
automatic band sca nner,

The injection of th e oactjlarc r- vol tage h. made In Ih t' normal ma nne r- (2 ) via a
s mall capacito r t o e tt he r t he bust' or emttte r of th l' m lxr-r- tranllilitor of t h e
conve rt e r- . The injection to th e ornt ttor- hos th e advantage Ihat rho connectton
can be mad!' a t low Im pedance udng a coupling coil and a coaxial cable . T hill
m e s n e t ha i t he automatic ba nd acenne r nor-d not bl' loca ted df rvctly adjacent to
the mtxe r stage.

It i s etten Ia vou reb te to conve r-t a recetve r de a tgned for var-Iable capacito r tu n 
Ing to r ve r-ec tor tuning and t o equ tp the recetve r wit h an autornauc ba nd ecanne r-.
To do t h i s, th e va r-Iable capac it o r- of t he oscillato r iI; replaced by " va rac tor
diode a nd t ht· f r-equency range adjuatl;'d to th e nom ina l va lue by co r- rcc ung t he
allgnml'n t c om po nent e , It t he alignment rangt' ill not surnctent , t he- r-equt t-ed
Ir equency variation can be o bte tned by providing a small ca pacito r In 8e rll'1I
with th e va racto r d iod e or by exchangIng t h.. pn's l' nt !>l'rlel capa c ttanc e .

T he p r in t ed circuit boa rd of th e eimp'le band eca nne r- ( DL 9 "'X 00 1 ) , all a hown
in Fig. 3, III dim e n s tc ned 80 th at t he oectttator po rt ion can be e epe rated 11.1 t hr
dot ted li ne. Thill means Ihat Ih e It'ngth is dec r ea sed by a pproxlmatl'\y halt a nd
th at the boa r d can be m ount e d into t he r-eceive r- ev.. n when very littl!' s pace ill
evanebte , Fi g . 4 gives th e component locatlon plan of t he pr-evtouety mentlcn cd
pr-Inte d circuli boa rd DL 9 ~'X 001, Fu r -the r- as sembly Ins t ructtone a t-e not r-e
qu l r t'd for th i 8 IIlmpl!' mod ule,

2. 2 . SP ECIAL COM P ONENTS FOR DI. 9 FX 00 1

1'1, T 2, T 4, T~: BC 108, B C 183 , 2 N 2926 , 2 N 3903 or similar
T J : 2 N 708, 2 N 918, HF 224, UF 173, 8 1"1 15 or similar

D I: SA 139. BA 12 1, BA 110, I N ~462 A ( Motorola ), app r-cx , 16 p F' at 2 V)
D 2 : 1 N 754 , I N 4099, BZY 8~/C6 V8 , Z F 6Jl ( 6 .8 V aene r- diode )

C 4 : 3.~ - 13 p i" ceram ic micro dial' t r imme r
L 1: 3. 2~ t um a o f 1 mm diamete r ( 18 AWG ) atlve r- pla t e d coppe r wi r .. woun d

onto a 7 m m dta m ete e coli fo nner with VlI ~' core.
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Fill . 3:
Printed circui t bOllrd
Dl 9FX CN)1

Fig. 4 :
Component 10000Iion pl.n
10 DL 9 FX 001

2.3. PRELIM INARY OP ERAT ION or TH E SIMP LE
A UT OMATIC BAND SCANN «;R

Aft e r checking the voltage IIItBbilin>r by varying the opl'rattn e volts"" between
11 V and 20 V, whe reby the stabilized voltage should not e lte r- noticeably , the
LC Olclllator (8 coar-sely tuned to the r-equ l red Ir-equency , \I.'\th the glvl'n value.
lor L I a nd C 5 , the oscillato r wil l operate at appr-ox . 116 Mll z 110 that an
inte rm ec ta te Ir-equency rangl' of 28 • 30 Mlt z wUI result at a tuning r-ange of
1-14 • 146 MHz . If othe r t r-cqu enctee are requlr..d . Inductance L I and l or C 5
ehculd be cor-r-e apcndtngly dtm enetcned.

T'he nne aHg nmt· nt 18 made In the "manual tuning" mode. P orenr tcm ete r P 1 I.
rotated fully left o r tully r ight towards the ccnnectton to pct ent tomer e r- P 2.
Th is Is foll ow ed by aligning Inductance LI to th e upper fr-equen cy limit ( I' 2
In a central po. h lon) . Potentiom ete r I' 1 ia the n brought to the oppoalte atop
and th e lower limit f requency adjusted using trim m er capac itor C -I. T he align .
m ent s hould be corrected eeve r-al lI m e l until the requi red Iruquoncy range Is
ob tained.

If manu al tun ing is not r equ i r ed, a r-eatetcr- of 10 kn Ihould be connected bet
ween co nnection points Pt 1 a nd P t 2. T he alignment is made In a similar
manner obee rvf ng algnalll at th e ba nd lim it •.

- to eo continued·

AVAILAI:J L E PARTS
The printed circuit boe rde, semiconduc to rs, coil fo r m e r s, r r tm m c r capacitors
and a kit are. a va ll a ble tram th e publi llher. or their national r-ep r-ese ntat ive a ,
See adv e rtis ing page .

REFERENCES
(I) H. Wilhelm : An A ut om atic Search o ec m etc r For 2 Metre Ccnve rte r-e

VH F COMMUNiCATI ONS I (1970) , Ed ition 4, P a gn 215 · 217

(2) II . J . F rankl' : St abte Rete- r en ee Voltage s
VII" C m ,l MUNlC ATIO NS 2 (1 970), Edit ion 2, Pa ge l 76-86
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M ATER IA L PR ICE L IS T O F KIT S and C O M P O N E N T S ll. va l 'ablr f r o m
the pub ll .hf' r . of VHF COMMUNICAT IONS or tht'l r na tiona l r l'pr t' . t'llt al l v l"

Thi . pr-tce Ii . t I . va lid fo r a ll o rdt-n rt' ll. chlnll u. altC'r December III 1970. All prC'vlou .
prrce lil t. iUl' Invalid altl'r th l. ea re.

Wto wtore a blC' to eo n' ldenbly rC'duer a llrl'll.t number 01 prier. due to:

Stand:Lr dl U tlo n 01 compolwnt. (.. Hlwelally I,·m leondu~tor .)

r ..8ultlnll In a mo re lavounbll' purchaso rll t<·
Ra tlona ll u llon of tllf' kll . and partial klt .
Somf' (unfor tunatl'ly If'w) prtep rl'duetlun. 01 the manulaeturpr•.

A number uf new componpnt. (ma rkl'd +) may nol til' al·all;lb l.. unt il January 1971. Kit. tneludlllll:
Iht' 1lf' parll will be dlllpatehed Immt'dlalt'ly 110 that you COIn commence conerrucuon and thto
nl lulnll pllrll will be supplted wlthou l r t' · ordt' r lnll: a. lOOn ill avattatne .

Plr u l.' r ead thp salt . Condltlon. on Ihp b.t I'llll:l.' 01 thl.' petce 1I.t.

II you a rl' oot a rcoad.. r 01 VHF COMMUNICAT IONS plratl' rl'qol.'llt foil ad\'cortllllnll: ma t.. rla l.

C RYSTA LS and C R YSTAL FI L TER S for ..qul pmt'nt d.. ..,rilK'd In
VHf COMMUNICAT IONS lhat are aVllll a LJI(' ('11 I toek. Only hlllhut qUllllty c ryl ta!. a rl' oll ..r t'd .

Cry81al ftl t..r Xf -9A (for SSIl) with both IIld..h;a.nd cry8tal. ... . OM 106 . • •
Cr y81al nn..r XF · 91l (lo r SSIl) .... lIh bolh .Idl'band ery8tal. . .. . OM 137. • •
Cry. tal ft ll..r XF·9C (for AM; 3.75 1<,,,, . . . . .. . . . . . . . . . . OM 137.••
Cry81al fil ter XF·90 (lor AM; 5.00 kHz) ................ OM 137. • •
Cryttal ll ltrr XF·9 E (lor FM; 12. 00 kHll .. .............. OM 137. • •
Cry. ta l 1IitN Xf -9M (for CW; 0.5 kHt ) wlth ea r rll'r cry.tal •.. OM 106. • •
Cryll ia l d ll c r lm lllato r XD 09_03 ma tehlnll: XF · 9E ..... ........... OM 711. _.

Cry.tal
Cry.tal
Cryttal
Cry. ta l
CrYllla l
CrY8ta i
Cry8tal
Cry.tal
Cry8ta l
Cry.tal
Cry.ta l
Cry8lal

96.0000 MHz (HC- 6 1Ul fur 70 em con\'C' r ll' r. (OL 9 GU. OL 9 J U) OM
96 .0000 MHz (HC·25 lI) lor 10 em eon\·C' r tp r. (OL 9 GU. DL 9 J U) PM
95 .6333 MHt (HC· 18 U) lor 10 em eonver ter a (DC 6 HYI OM
11• . 5333 MHt (HC· 6/ U) lur 2. em eo n\'r rtrrl (DL3 WRj OM
65.5000 101 Hz (HC- 6/U) for 2 III conver te r-s (DL 6 HAl OM
65.0000 MHz (HC· 6/V) lor 2 m converter s (D L 6 HAl 0101
46. 3333 MHz (HC· Ill /V) lor phatl'.lockE'd o..,Ulotto r OM
46. 0000 MHz (HC· 18/l1) (OJ 7 ZV / OJ 9 ZR) at' t
. 5. • 7110 101 Hz (HC· t8/V) lo r VXO (n! 9 ZH) OM
n.oooo MHz (HC· 6/lI) for 70 MHz con\'C'r lC'rI (G 3 JHM ) OM
38.6661 MHz. (HC· 6/ VI for 2 m conveete r e (DL 6 SW, OL 6 HAl OM
27.8000 MHz (HC· t8/Vi for 24 MHz 8yntllr.ls VF'08( DL3 WR007j OM

21.50
211 . • •
28.••
21. 50
16. 50
16. 50

49. ••

2., $0
15. 60
13.70
2$ . ••

Standard fr C'qul.'ney crysta ls

5.0000 MHz (HC· fllV) lur callbratlon epecteum lIE'nl.'raton
(DC 6 HY) OM 25.··

1. 0000 MHz (HC· I !V) for callbralion epee tr um liI:C'nl.'raton
(OJ 4 00. DC I HY) OM 20.50

100 kHz ( HC· l3/V) for callbra tlun 8pN·t ru m lll.'nr ra totl
(DC I HY) ...•...• .. .•.••.• . ... ....... .. OM 211.··

Cry.tal' 12 . ... MHz (HC·II Vl lor 2 me tre t rantmlttl'n (OJ I NO. OL3 .....R)
P lea at' sta te rcoq ulrf'd fr coq uC' ney on urdl' rLIlll
fDr Il\"r ry 4 tc 6 ",pl.'llI) . .. .. • . • . . . .. OM 21. 50

CrYltall allO a¥a llablC' €'X ..ock pll.'a llf' 8l.'P Us t wlth OJ I NU kit.

Cryl tab othe r IrE'qu" nc le s aval la blp (I 'l u ..... I ta l.. fr l.'qu.' nr y and tYpl'1
(OI'ltvcory 6 to 8 weC'kl)
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m. 6 HA KITS

01. 6 HA 00 1/28
I' C- board
Mln lklt
St'mlcundurtors
Cryatal
Kot
Hl'ady- W-ul" ' r a tf'

01. 6 HA OO I/ H
PC-board
PC- boa rd
Mln lklt

Crylttal
Sermconduetur-s
Cry"tal
Kit

01. 6 HA 002
PC -board
Mln lklt
~mtcullductur"

Rot

Cryllta l nner
Cryll ta l fIlt ..r

0 1. 6 HA 003
PC- boa rd
Mln lklt

Rot

01. 6 HA 00-1
PC -board
Mlnlkit
St>mlcollduc tu r a
Rot

01. 6 HA 005
PC - boa r d
Mlnlklt
S£,mlronduclora
Rot

T V.'O METHE SSB T RANSC EIVE R

2 m MOS~· ET Cunve r lN (IF' .. 28-30 MHl )
0 1. 6 HA 00 1 (wll h prlnl!.'d plan) ............•..
0 1. 6 HA 001 (cu ll lurm ..ra an d Irlmmr r ad)
01. 6 HA 001 (5 Iran lll lllo n )
38 .6666 7 MHl (HC-6 /!] ) .........•... .
01. 6 HA 001 wi th above Hsted cum l;K>lwntlt
2 m MOSF'ET cunver -t ce 01. 6 HA 001/28

2 m MOSf ET r Ull\"t' rter (IF' .. 1-1 -1 5 MHl )

0 1. 6 HA 00 1 (wi th prtnt..d plan) ..
Il l. 3 YK 00 1 Iwtrb prlnl..d p lan) (Ed . <1 ' 70 )
0 1. 6 HA 001/1-1 (coil formera a nd tr- tm rne r 111'1,
2 l' r yala l Iwldt>r a) . .
65 . 00000 MHz (HC-6IV) .
0 1. 6 HA 001/ 14 (7 t ranalltlun) .
65.50000 MHz (HC-6/V) .
01. 6 HA 001/ 1-1 with above lI a!t' d cunlpon"nta .

9 MHz SSD Trallacel ver
0 1. 6 HA 002 (With prlntrd plan) .
Ill. 6 HA 002 (1.'011 lu r m..ra a nd tr lmm ..r !K'I)
01. 6 HA 002 (12 t ranallttorll, 7 dlode a)
0 1. 6 HA 002 wi th above lIat..d cumponent a

Xf -IIA wtth both 51dl'band cry", la l "
XF- 9B with bolh s tdeband crylttailt

9 MHz Ca rrie r Oltd ll at or
0 1. 6 HA 003 Iwtth prlnl..d planJ , .. ,., .. , .
0 1. 6 HA 003 (co il lorm..ra and trim me r set,
2 tranlll llio ra, 2 dlodt'a) .
01. 6 HA 003 wi th above Illl tl'd pa r tll

9/ 1-1 MHz T ranllm lt -Rece!\'.. Conn'rte r
0 1. 6 HA 00-1 (with prlnt..d plan) . .. , . " . , .
nL 6 HA 00 -1 (ccu formera. tr jrnme r and choke 1tI't)
0 1. 6 HA 00-1 (8 Ir anlll ltto n , 5 dlod...)
0 1. 6 HA 00-1 with abol'" li s te d ecmpc n..nte

H (I 45 MHz T r a nllm lt Convt't t..r
0 1. 6 HA 005 (With pr inted p lan ) .. " , .
0 1. 6 HA 005 (co il Iorme r s , tr im m e r a nd cho ke ae t)
0 1. 6 HA 005 (-I tran ltl lttun ) .
01. 6 HA 005 with ;1.00\'(' 1l81t'd componen ts

Ed. 1/70
OM 6. --
OM 5.20
OM 20. 50
DM 13. 70
OM -1 5 . -10
OM IH . 80

Ed. 1/ 70
OM 6, --
OM -1 .--

OM 11.30
OM 16.50
OM 24. 50
IlM 16. 50
OM 78.80

Ed . 2/70
OM 16. - 
OM 6.- 
OM 46. 80
DM 66 .80

OM 106. - 
DM 137.- -

Ed. 2/ 70
OM 3.- -

DM 7. 50
OM 10, 50

Ed. 3 70
OM 16. - 
OM 8. 10
OM <19 , 10
OM 73.80

Ed . 3/ 70
OM 8. - -
OM -1.80
OM 18. • 
OM 30.80

0 1. 6 HA 006 V F 0 (5- 6 MHJ:I
PC-tKlard 0 1. 6 HA 006 Iwub petsnr-d plan) .
Mln lklt 01. 6 HA 006 (2 ttiln llllttori. 1 ce r-amt c co ltl o r ml' r ) . ,
Va rlabl r- capacr tc r- t OO pF (48.5 x <18 . 5 x -1 9 . 5 mru, Iwo tlt'a rill ila)
Kit 0 1. 6 HA 006 willi ilbove lt s ted compolI"n tlt

Ed . 3/ 70
OM 8.--
OM 6.50
OM 13. 50 .
OM 28. --

- II

01. 6 HA 007
PC-boa r d
Mlnl klt
Rot

01. 6 HA 008
PC- boa r d
Mllll klt
Rot

Low-pOi'" F UIl'r
0 1. 6 HA 007 (wll h pr lll\ed plan) .
0 1. 6 HA 007 (co U for mer Itl't. 1 tra nal storl
0 1. 6 HA 007 with above li s ted cu mpcne nt e

Stabll lz(>d Po wt!r Supp ly
OL 6 lIA 008 (With prlnl ed plan) ... , ...
0 1. 6 HA 008 (chokt" 1I(· t, 5 trall ltlilto n , 6 dlO(\('S) ...
0 1. 6 HA 008 with abov .. U81ed compont!nta

Ed. 3/ 70
OM 3. --
OM 3.20
OM 6.20

Ed. 4.'7 0
OM 8.- 
OM 39.70
OM 47.70



OL 6 HA 009 Tn nalurml'rl l'l l AF Ampillll' r (a pp ro x. 2.5 Wj Ed . 4/70
PC · board OL 6 HA 009 (with prlntl'd pia n) .............. , OM 8. • -
Stomll."onduclo rl OL 6 HA 009 (4 tranllatorl, I dlod.. ) OM 14 . $0
KU OL 6 HA 009 Wllh abo,,~ IIltt'd componpnll OM 22. $0

AU Kil l OL • HA 00 1/ 14 10 009 (.-lIoout c rylul IlIll'r) ..... OM 3$0 • • -

AU P C · boa r d a OL • HA 00 1 10 009 and DL 3 YK 00 1 OM 70 . • -

OJ 9 ZR KlT S

OJ II ZR 001
PC-board
• h n lkll
~mlcvndlloClort

''''Pu ltfii cor. kit
CrY'lal IUt. r
CrY'lal lUtu

OJ 9 ZR 002
P C-boa r d
Mln lk U
Cryll Oi I
KU

OJ » zn 005
PC -boa r d
Mlnlk ll
St-mlconduc to rl
KU
CrY'lil l IIl It'r
Pr . cl i io n aplnd lO!'

OJ 9 ZR 006
P C -board
Mln lkll
~mlcondlKlon

KU

OJ 9 ZR 008
PC-board
St-mlcondlloClOn
Pu Ufii cor. kit
KU •

OJ II ZV 00 1.002

PC -board l
Mlnlk lt
5t'm lconduclo rl
CrY11a11
KU

Tw'O ME T RE sse TRA.xSCE I...ER

$ W sse Tranamlu.r for 14 $ MHl
OJ 9 ZR 001 (with prlnlO!'d plan) .
OJ 9 ZR 001 (co li formO!'rI. I rimm.r and cook I)..
nJ 9 ZR 00 1 (9 tranllllvrI. 3 d lodPI)
nJ II ZR 00 1 Wllh aho". 1I11f'd compon.nll
nJ 9 ZR 001 (lo r DC-OC connrl.r)
XF -IIA '- llh bolh lid lund rrYllal1
XF -IIB WLlh bolh IldPband rrYII4I11

v X 0 (136. 446 MHI. • ZO kHl!
nr 9 ZR 002 (wlth p rlnll'd p lan)
OJ 9 ZR 002 (~oU fo rml'r set, 3 Iranlla to rl. 2 dlod"lj
45, 418 MHl (HC- 18/U) •....•...•.... .
OJ 9 ZR 002 ....uh above IUIIl'd cumponente

If -A f Portion (9 MHz)
OJ 9 ZR 005 (duublp coal r d .... llh th roullli cu ntaO: II) .. .
OJ 9 Z R 005 (coU lormpn, lranafo r m l' r a nd chokp Ir t)
OJ 9 ZR 005 (5 ICI . 2 tranal i lorl. 8 dlOOP') .
OJ 9 Z R 005 .... llh ahovl' llall'd compon..nll

Xf -9B wllh bo th IIdl'band c ryal4l 11 , •...•.••.•...
polPn(lomptt'r 500 Ohm .

VHf Po rllon (145(9 MHl )
OJ II ZR 006 (tpUon {PT F EJ with prln tf'd Inducl4lnC.lj .
OJ II ZR 006 (1."0 11 formPrI and t r lmmt' r 1) .
OJ 9 ZR 006 (3 lrani l i to ra) ... .•.•.•••••••
OJ II ZR 006 Wllh abo"p UIIPd compaM'nl'

El pc t ro nln ll y Sl4IblllrPd Puw~r Supply

nJ II ZR 008 (wlIh prlnlO!'d plan) .........••.•..
OJ II ZR 008 (5 tu n' ll to rl. 14 dlodf'., butILnk) ..••
OJ II ZR 008 (lor OC-OC convt'rtn) .........•.. .
OJ II ZR 008 wllb ahoyt' Uttf'd compon.ntJ

PbaR -locked OllCtlb.lu r (135- 137 MHr )

OJ 7 ZV 00 1 • 002 (WLlh prtnted plan)
OJ 7 ZV 00 1 • 002 (coli lo rmPr &pI)
nJ 7 ZV 00 1 • 002 (10 Iranl l . lOrI. 6 dlude' J)
46 . 0000 • 48. 3333 MHz (HC- 18/ U)
OJ 1 ZV 00 1 • 002 .... Llh abo ve 1I111t'd cumpon..ntJ ....

Ed.
OM
OM
OM
OM
OM
OM
OM

Ed.
OM
OM
OM
OM

Ed.
OM
OM
OM
OM
OM
OM

Ed.
OM
OM
OM
OM

Ed.
OM
OM
OM
OM

Ed.

OM
OM
OM
OM
OM

'09
u . -
1.50

104 . 30
126 .80

15. --
106. _.
131 . _.

2/89
3.

13 .40
24.50
40 . 90

3/89
42. -
36.90
14. 10

1$3. • -
137. _.

II• • -

3/69
43.50
10 . 80
31.50
85.80

3 70
14. -
58.30 •
12. 50 •
84.80

1/ 69

11. - 
azc

33.50
49 . -
96. 10

CQNVEltTEllS a nd TRANSVEIl T EIlS (St·c a lao OL 6 HA an d OJ 9 Z II kltJ)

DL 8 SY" 004/ 145
PC -boa r d
Mlnlk ll
Srmlcondllcton
Crylta l
KH

Two Melrt' fE T Con\'t' rtt' r
OL 6 SW 00 4 ( tth prlnted pla n) .
OL 6 SW 00 4 (co il ro rmO!' r. a nd Ir lmm~r ~t) ....•.
OL 8 SW 00 4 (5 l ranJ ll lo ra) .
36 .66687 (HC·8 ll) .
OL 6 SW 004 with aoo\'p III tl' d ccmpcne-nte

Ed .

OM
OM
OM
OM
OM

1/ 69

8.• -..,.
I ll . -
13. 70
n .1lO



• IV •

DL 1 SW 004/70
PC-board
Mlnlkll
Sl'mlo;onduecton
Cr y. ta l
KU

OJ 1 ZZ 001
pc .ooard
JofLnlklt
Sl'mlo;undlKton
Crynal
Ku

OL I GlI 001

PC·buard
Jol lnlk ll

s.mlo;unduo;wn
Cr y.ta l
Cui",

K"

R...dy-Io . upt' riltt'

DL 3 WR 001

PC·I....ard
Mlnlkll

Culnc

Cry.tal
K"

IX: 1 HY 001
PC· boar d
Mlnlkll
!Momlconducton
Cry.tal
K"
R.ady·to..opPral.

OC , HY 002

PC·b.>ard
MLnlklt
Scomlconduector.
K"
R...dy ·lo ·u~rat..

DC II HY

Mlnl kll
SPm lconduectora
T....
K"
R.ady·to·opPral•

rET Cun" t' r lt' r lor 70 MHz
DL II SW 004 ("'1111 prlnlt'd plan)
OL 6 SW 004 (cQlI lorm.n and Irlmm.r M'll
01 1 S\li 004 ( ~ lran. lalon)
41 . 00000 101Hz rac-e 1,.1
OL 1 SW 004 70 "'ItII aoon it&ti'd compon. nt.

28 JoIHz • H~ 1Hz Tran.vutu Wlib rET Joltll. n
OJ 1 ZZ 001 (wil li prlnll'd planl .••.•...
OJ II Z Z 001 (COil 10rmPr' and trlmm.. r t ) .
OJ II ZZ 001 (12 Iran ..aton)
38.661117 (Hc·e/V)
OJ I Zl 001 "'1111 allo.... 1I....d co mponf'nla

10 cm ConvertOl r ( IF • l.fo ~ 101Hz!

OL 1 GU 001 (WLtll prlntt'd plan)
DL 1 GU 00 1 (COil furm.n and Irlmm.r "'1. 2 dlac
and 3 t"bular Inmm.n)
OL II GU l~ tnn"lton)
16 . 000 MHt (HC·6/ UJ
OL 1 au 00 1 I lh pt · pla led WIUI llUM'r cunducton and
trlmmt'n (dtoll v. ry mu. 6·8 week.)
OL I au 001 ...ltll abon' lI .tl"d components
(bu l lt hout tubula r Ir lm m" n ) .

70 em eun"l' r ll' r DL 9 GU 00 1
(d..lhPry nHlll. 6·11 w....kl)

Re<:.IV.. CUlwrrlPr 1296/ 28 MHz

OL 3 WR 00 1 (...Lth prlntt'd plan) ••... , •••...•..
DL 3 Wit 001 12 1ICN't'nlnll canl "'Lth coli lu rmt'n.
I tr lm m.. r a ) ......... .•..
OL 3 WR 001 'Ih.. r·plall'd wllb llUlC' r cond\Kton
(dC'll v.. ry maa . appro.. . 3 montha)
8.fo .5333 "'H I. (HC·6 UJ
OL 3 WR 00 1 ...lth Ibln·.. IIRI"d componconla

Re<:"lv.. C<>n".rkr 0211.... MHI )
DC 1 HY 001 (with prlnll"d plan) ..•............
DC II HY 001 (co il fo rm ..n and tr lmm pt 1) .
OC II HY 001 ($ lrana l. to n ) ....•• , ••.••...
1$ .833 IoIHI (HC· 1I UJ
OC I HY 00 1 Willi abo", Ila~ compo...nta

r .c..lv.. con ... r t.., OC 6 HY 001 (a lleflt dC'1.yl

Tran am lt Con...r l., 1"" ' 0 2 MHI
DC I HY 002 (With prlntC'd plan) .•••
DC I HY 002 (t rlmm.. r ...1 and Ierrlte tlPadl )
DC I HY 002 (3 tran.laton) ............ .• .
DC I HV 002 wUII abov .. 1I. It'd compon..nt.

tran . m lt eonv..rt e e DC 6 HV 002 (. lIlIlIt d.. l ~ y ) .

U 2 MHI Lln " ar Ampllilu

DC 6 HV/ Lln (t r lmm" r IWI and tllb.. lOebt)
DC 6 HY/Lln (l lran. tato r. I dludP)
EC 8020 .... ......•...•...... ....
DC 6 HY! U n willi abo ve lI atl"d cumponrnll

Iln...r ampllUpt DC 6 HY (al l.&ht dC'lay)

Ed . 2 69

OM 6. · ·
OM s.20
OM Ill. · ·
OM IS.60
OM .fo~ .80

Ed . .fole
OM I ~ . · ·

OM 8. .foO
OM 31. · ·
OM 13.10
OM 76. 10

Ed . 211I
OM I ...

OM ' . 10
OM 3~ . · ·

OM 21 .~0

OM ISS .··

OM 129. 60

OM 1Il1l . $0

Ed. 1/ 611

0 101 2.

OM U.

OM 131. · ·
OM 21. $0
OJoI 11~ . • •

Ed . .fo!10
DJoI 10.••
OM 13. 20
OM 20.30
OM 28.· ·
OM 71. 'Cl

[».1 111 . 10

Ed. .fo l10
OM 10. ••
OM 21 . ~O
OM 11.50
OM $0 • • •

OM 149. 50

Ed. 4/70
OM 10. 90
OM 4.20
OM 27.··
OM U . I O

OM I U . .foO



T RANSMITTERS, VfOa and OSCILLATOltS
(apt al lQ OL 8 HA- and OJ lil ZR Klta aI ""'1'11 aI OJ 7 ZV, DC 6 HY

10. -_
12. 80
56. SO
79. 10

21. 50

21. 50

, ..
OM
IlM
OM
OM

Ed.2 W AM Tr anllm lUpr lor 145 MHz
OJ I SO 004 (with prlntPd plan) .
OJ I NB 004 [trrmme r and cllokt IK't)
OJ I NO 004 (5 lranlll" urt, 2 dlodP . )
OJ I Nn 004 wIth ;&bo\'p lI att'd cc mponenre
72, .... 101 Hz (HC-8 !U) on r equest, pll'alIl' s tate
r ..qlltrpd fr Hllll'ncy (dl'Uvpry approx. 8 "'I't'k a) , . , . ,. OM

72.0500 Mll z I 'l2 .0'l50 MHl. 1 72. 1000 MIll. I 72.1250 Mill.
72. 1500 MHI I 72.2000 MHl. I 72.2500 MHt I 72. 3000 MHl.
72 .3500 MHt I 'l2. 4000 MHt I 72. 4500 Mil t I 72.5000 MHt
wht'n ord.. r lnlt pl..u l' Indlc;&te fr eqUl.' nl·y UM

l tanaformt r kit: SC't' OL :I Wit 003 tran. m llt f' r

Cryalala
ava lla blf'
ex . etoc k

Modula tion

OJ I sa 00-4
PC- board
Mtnlkl!
Sl'mlconduclOrt

."
Cryatal

OL :I Wit 003
PC-boar d
Mtnlklt
Sl'mlcondUCIOrt
Mooub.Uon Irau _
formf' r k it

."
Cryata la

2 W Tranllm ltt t'r ror 145 MHz lur VfO OlJol'ra tlan
OL :I Wit 003 (wtlh prlntPd plan) , .. , ... . ", . . "
DL :I WR 003 (tr lmmpr and cOOkl' IK'tl
DL :I WR 00 3 ( II tra lllliatort, 5 dtodo!lIj

OL 3 WR 003 L for PC -boa rd mountlnc
OL 3 WR 003 with abo\'f' Uatl'd compone nt s

72, . " , MHt f' OJ I NO 004 .

Ed. 2 70
OM 17.50
OM H . 40
OM 93. 10

DM '1 . 50
OM 132. 50

OM 21. SO

Ed. :I.4 ·'I 0
OM 5. --

OM 25. --
OM 30.50
OM 13. 50
OM 16. ",0
OM 25. --
OM 115. 40

Ed. 4170

OM 2. 50

0" 3.85
OM 13. --
0" 19. 35

Ed. 4110

0" "' ...
OM 8. 10
UM 4, _.

0" 18. SO
Il"l 18. 50

0" 47. 10

72 MHt Vf'O lo r fM Tranam ltte rt

OJ 8 PO 00 1 .. ...........•..•..•.•.. .
OJ 8 PO ooJ (co li fo r mt rt, tr-tm mer and ehokt 8(' 1)••
OJ 8 PO 00 1 (2 tranlliatort. I dl~)

OJ 8 PO 001 with above 1I111t"d componl'n tll

OL 3 WR 007
PC _board
MUl tklt

24 MHI Synth"lItll Vf'O wltb fM Atta cbment ..
OL 3 WR 001 !Wllh pr fnt ed plan) .
DL 3 WR 001 4 t r lmme rt and 1 varl;l,b ll' t'uamlt'
ca ll 1. 8 - 2. I) Il" ) ,., ..••..

St'mlcondllc lOrt OL 3 WR 001 (5 lraniialort. 2 d loon ) ..•...
vartabte ca paci tor 100 p f (48, I) x 411, I) x 49, I) m m ) twa lx>arlnMI
pott ed core kit. OL 3 WR 001 (4 puIIl'd cc r eaj .
Cryata l 27.800 MHI (HC- 18/V) , .
Kit OL 3 Wit 007 With ;&bovf' IIlIttd componen ta

DL 3 YK 00 1 OKlIIator Doard fo r OL 8 HA 001
PC -board DL :I YK 00 1 (WIth prlntPd plan) .
MlntkJl OL 3 YK 00 1 (coli lormpr ... t. 2 crya tal holdpu) .
St'mlcondllc tort OL :I YK 00 1 (2 lranilaton) .
Crylltal 65 .000 MHl. (He- 8! U) .
Cryalal 65.500 MHz (HC- 8 / U) ..•...• , •• , • , ••
Kit OL :I YK 00 1 with abovl' llatl'd ccmponems

X KII Incllldl'd tn DL 8 HA ooll H . ' tv l'll 10 modtry the 28-30 MHl.
IF 10 14- 15 MHz.

OJ 8 PO 00 1

PC - board
Mlnlk tt
Sl'mleonducto ra

."

Ed. 4 /89

OM 29. 90
DM 2'1 .-
OM 56.90

10 W Tranam lltl' r lur 435 MHz x)

OK I PN ' a (tr lm lllf'r III't, d lodP BA 110, tlllX' IIOCkl' l)
EC 8020 ...• , .
OK 1 PN a Willi abo\'f' It at t'd co m ponents

OK 1 PN
Mlnlkn

"'""."
x) Il('f' a iM! DC 8 HY IInPll,r

OK 1 PN
Mlnlk tt

Varaclor Trlpll'r 70 em - 2"' em
OK I PI' b (t rimme r III't) OM

3/70

10. --

v -



MEASURING, AUXIt.lAltY ~:QU1PM ENT and ACCESSOIUES

DL 3 WR 00-1

PC ·OOllrd
. u

IIf- Volta l!e Indicator

DL 3 W R 00-1 ("'lth prlntl'd plan) .
DL 3 WH 00-1 (PC-ward, tri m me r and diode) .

Ed. 2/70
OM 2. 50
OM .fo .25

DL 9 f X 001
PC_board
Mlnlkll

.u

Slmpll" Dand Sca nnl' r
DL 9 f X 00 1 (with printl'd pla n) .
DL 9 f X 001 (coil ro r mf'rI and tr rmmer t,
5 Ir analato r a, 2 dlod .·.) •• , ••....... .. ,
OL 9 fX 00 1 with aec ve 1I11I l'd compcn..nt.

Ed. .fon O
OM 4. - -

OM 18. 80
OM 22.80

Ed. 1/70
OM 9. _.

OM 6. Z0
OM n .70
OM 20.50
OM 51. -1 0

Ed. , 10

OM 4. --
DM 16. 50
OM ZO.50
OM 41. 20
OM 28. _.
IlM 48.70
DM 25. _.
OM -1 5.70

Ed. 2 '7 0
OM 5.••
OM 17. 50
OM 22.50

Ed. In l
OM 7. --
OM 17. 80
OM 2-1 . 80
OM 7. -1 0

Ed. 3/69
OM 1. 50
OM I I. 20
OM 12. 70

Spl'ec h PrOl'I" ... r
OJ .fo 8 0 006 (with printed plan) ., •••••.• • . • . . .
OJ .fo BO 006 (I IC, 2 transi llton )
OJ .fo n G 006 wtth abo\"!' 1I. t..d com pont'll!a
SIt'm..ll' (13-polej lor PC -board [)J 4 nG 006. a..' .. .

Ell' ct ro nlc f ulC' 24 V
DL 3 WII 002 (with pr lntl'd plan) .
OL 3 WII 002 (3 tranalato rl. I diode)
OL 3 WII 002 with abul'e lI.ted co mponfOnta

OJ 4 Be 003
PC· bu;l. r d
Mlnlklt

OL 3 WII 00 2
PC-boar d
Sfomlconductorl

""

Ca lib ration Sllt'ct rllm G..n.. ra tor
0.1 -I DG 003 (with pr inh' d pla n) ., •• "., • .•• , . .
D.I -I lIO 003 (COLI lo rml'rI and u-tmm e r 1It"1,
Potl cryat;l. l hold"r) .

ge mreonductors OJ 4 BG 003 (6 tr anaillon . 1 diodt')
Siandard rrequf'ncy cry"ta l 1. 000 MHt (HC·6 IUj •.•••..........
Kit OJ 4 f' r, 003 "1 1th ..OO'·e Ila ted compont'nta

OJ .fo 8 e 006
PC_boar d
ge mtcc nductors
. U
COlllwCtori

DC 6 HY 003 Ca llbratlun Spt'e trum G<--nuatur
PC-board DC e: HY 003 (With prlntl'd plan) .
Mlnlklt DC 6 HY 003 (I t rtmmer, 5 t r;lnsUt orl)

( Standard Irequl' llcy t:'ryal al I. 000 MHt (HC·6 / V) ....••• ... ....•
( Kit DC 6 IIY 003/1 MHt with ;lbol'e lill ted ccenpcnems .•.
(Standar d t eequeney cryst al 100 kHI. (IIC- 13/ 11) •• .•. •• .•• .• . •.
( Kit DC 611 Y 003/ 100 kill. all abul'" . ... ....... ..•.
( Standa rd lrequ..ney t:'ry.ta l 5 Mil t (HC-6/U) ••••.•. .. , •••..
( Kit DL 6 HY 003/ 5 1.1 Ht a. al..ve .

OJ 4 00 002 Dli llal D!.c rlmi nat or
PC- board OJ 4 DO 002 (With printed pllll'l ) .....•.•..
Sfom lconduc ton OJ -I 8 0 002 (I IC, 4 tr an al . torl . 2 dlodl'l)
KIt OJ 4 no 002 (with above t1.t..d cornpon..nll)

OT HER EQUIPMENT and COMPONENTS

HI! 9 CV an te nna lo r 145 MHl . chrome-pla tl"d. dI'!ioIChable
lnl'ludlnK poa t and pllckln K (Bur fact' mall ) , • . . . . . . . . . . . . . OM

Intl' r dlll:ltal IJandllalll fil l l' r for thl' 23 cm band , .Im llmr to thr de~ rlptlon

In QST, March 1968; ready to oprra t!' with HNC conn..cton OM
WUhoul con n..cton (d.. ll vfO r y 6 to 8 wl't' ka l , . , ., OM

40. _.

82.30
78. 20

Com plt' tt' ty r t'lldy- to -opt' ratt' !qulpmt' nt
2 m eonveete r OL 6 HA 00 1 (If: 28_30 MH.r. )
70 cm conVf'r tt'r OL 6 OU 00 1 (lr: HoI-H6 MHz)
70 em reeewe converte r DC 6 HY 00 1
70 em trans mit conv.. rl .. r DC 6 HY 002
70 em IInf'a r amp l!llt"r DC 6 HY with EC 8020

Ed. I/70 OM 13.fo. 60
Ed. 2/ 69 OM 196. 50
Ed. -1 /70 OM 179. 60
Ed. -1 /70 OM 149. 50
Ed.4/70 DM 1U. -I0

- v,



lub€> EC 8020 for 10 cm transm ltt l' U OK I PN. DC 6 HY OM
UHF tutlf' lIOckl'1 mad .. of Silicon it1au ll br p {or EC 8020 . . .. OM
Du;tI·GaIP MOSFET with Inlr-, raled protec tive diad.' ''' 40613 (RCAl DM

COIlIll'CIOU for PC-lJoar ds
SIEMENS t a-pote cormectcr e IIl'1 OM
SIEM ~:NS 21-po J!' connector-s • .• . . • .• .•• , • .• . ",{'I DM
l'otted co r e kit lo r DC-DC co nver ter- (SSB tran" mltter OJ 9 ZH 00 1) OM
Potl...:! core kll lo r DC-DC converter (powe r aupply OJ 9 ZR OCt8) • • • • OM
potted corl' kit IUr VFO (DL 3 WR 001) . . . . . . . . . . . . . . . . . l'ach OM

Tran llfo r ml'r kit DL 3 WR 003! L hor-tzcntal PC-boar d mounUnll OM
Tr an sfor mer kit OL 3 WR 003 1S verucar PC-board rnounttng OM

21. • •
2.90

12. 50

1. ,10
11. 20
15. --
12. 50

4. 10

1.50
1. 50

Various epoxy glan- llbrl' PC-ooards Wltll aflver epla ted conducto r fanr-e.
Avail able lo r;
2 m bandpan fIlIl'r Ed. 4/ 69 OJ 4 KH 00 1 . .• . . . .• .. .. .. OM
AF unhetaal ru te r Ed. 4/69 OJ 4 BG 00 1 . •. , • , . • . . . .. OM

Pl' rl o r al l'd l'Xpt'rlmenta l beards 2.5 mill sllaclnll , OM
Speclal I. 3 mm drill a for epoxy PC-boar dll will be supplted Ir ee wun
ordprl abovl' OM 40. · · , . . . . . . OM

L -
3. -
6. • •

3. --

HANDBOOKS FOIt ENGINEEItS AND RADIO AMATEll RS

RADIO COMMUNICATION HANDBOOK (H5G B)
VHF - UHF MANUAL (R5G D) . •. •. • •. •
Empfalli lltechnlk 1m UHF-Df're lch. F. Mtlhr lnll:
Fernl l'h- Sl'rvlct't ..chnlk, F. Mtlhr lng .
PAL- Fa r bft' r n8l'hlec hnlk. F . Milhr lng .. ,., •...
PAL- Farb{t'rnBt'h-St'n'lcptt'chnlk, F, Mlillr lng
SchaJ tunllBll'chnlk von !khwaa- Welll- Fer nseb - Emplanger n
Tasch£'nbuch fUr Funkamal ('ur l', Kortz 'LPntz
Anll' nnl'nbuch, Rot ham mf'l .

tnc t. postage
tnc t.poetage
{German)
(Gl'rman)
[Gerruan]
(GNman)
(G.. r man)
(German}
(G..rmanl

OM
OM
OM
OM
OM
OM
OM
OM
OM

35.••
13. 40
14. 80
28.90
24.80
36. -
16. 80
19. 110

".
PLA STI C BINDERS IN VHF-bhlt' lo r llKW-BERICHTE alld VHF COMMUNICAT IONS
capaclty 12 pdlll on' (3 "o lumnl Incl .llurlacl' po"t and packIng OM ~. n

TERM S OF DELIVERY AND BANK ACCO UNTS

All prlce8 are glvl'n In Weel Gl'rman Marks . Thl' prien do 1101 ccntatn post and packlnll
for which an cxu-a cha rgl' will bc- mad .. : ... :-:- . . , . . . . . . DM 1. 50

Thl' petces do nOI Inclul/t, any customs doty I,..hl're al'plleable, All .uppllu havi ng a
value of cvee OM 80.·· (or Ie ", whpll rl'qoe lted) wHi be dillpa tch('d pu r£,gllllt>r('d
mat l and chatll:l'd wllh: • . .• , •.• . , , .. , . , , , . , . , OM 1. --

some dl' lay. may u.. cau"..d ilt thl' moment d ut> to de ttv ..ey dlfflcu ltl plIa t thl' mallufacturf'U.
Equ lnll'n t semtconductn r lypf'lI wlll be lIupplll'd If o r igIna l IYlll'I a s-o not avallabll' .

Sl'mlconductore, quartz cryltals and crylllal 11l tt'rB can not bc- exchanged.

It I. not pollt lblt' fo r 1.111 to dllp;ltch ordt>,. pe r C. O. D. All ord.' r l lIhould lit> mad .,
cash.wlth.ordl'r \Ilcludln" Ihe extra charill's lo r pos t and pal'klllll, cl'lj:lstpcl'd maH, etc ,
A Iranllrl' r 10 one of our aceccme or via uur- repre ee nta uv e s II 011110 poaetbfe .

Any neme (eucb as bandbook.) whIch Incll,ld.. poet lind packing ar-e co r cl'lIpondlnlj:ly
an not a ted.

416 325
30 455

1t 6 914

Accountll :

VERLAG llKW-BERICHTE , Han'" J.Doll lul, OJ 3 QC, 0-8520 ERLANGEN, Gle lwl!tl'rStr.45
Tl'l efon (09131) 33323 + 35409

Oo.'o tsc lle Bank, ~:rlanllpn ......••.•
pcsrscneckkcmc NU rnbl' rll: ... . ,., ...
Oslt' r r .. lchlscht" PolltllplIrkallll.'nam l Wlt> n

V II·
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CRYSTAL FILTERS · FILTER CRYSTALS · OSCILLATOR CRYSTALS

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

PIEZO·ElECTRIC PRESSURE TRANSDUCERS

Listed " our well -known aeries 01

9 MHz crystal filters
for 55B, AM, FM
and CW applications.

In order to limplify mlltchlng. the
Input lind oulpul of the Wtera ccm 

pri se tuned differential lranafor 
mer. With galvanic ecooecnce to
the CllIlng

Filler Type XF·9A XF·9B XF.9E XF·9M

Application ~ SSB· sse AM AM FM Cw
~ran.m ' l

Numbe r of FlIte. Cry alal l S 8 8 8 8 4

BandwIdth (6dB down) 25kHz 2" kHl 375 kHz 50kHz 12.0 k~l 05 kHI
-

PlIlI8bllnd Ripp le < 1 dB < 2 dB < 2 dB < 2 dB < 2 dB < 1 ee
In 'ertlon Lou < 3 ee < 3S dB < 35 dB < 3 5 dB < J dB < 5 dB

Input-Output Z, 500" 500" 500!.! 500" 1200 " 500"
Termln,hon C, 30 ,F 30 ,F 30 ,F 30 ,F 30 ,F 30 ,F

(6 SOdB) 1 716 SOdB)! 8 (GoodB) 18 (6 GOdS)1 (660 dB) 1 IS 4OdB)25
Shape Flelor -

(6 BOdBl22 (6.SOdS}22 (6 BOdS)2 2 (SBO dB) 2 (660dB) 4 4

Ultimate Attenuation > 45 dB > 100 se > 100 dB > 100 dB > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
0692" N.dI.rbilchollh.im . POllf llch 1
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