
J20419F

A PUBLICATION FOR THE RADIO AMATEUR
ESPECIAllY COVERING VHF. UHF AND MICROWAVES

VOLU ME NO. 1 EDITION.. NOVEMBER 1969

A.
A•

••

ACTIVE AUDIO FI LTERS

OM 4 00

- ....



CONTENTS ,

F W" "ll'""" . OJ IIZZ
o ( Sdlm'Utr, OJ 4 ee
It M. .....ld , OJ .. KH

Q Hoftletl ,ldl , 01.. Flt
H W,' IMo I", . DL' AT
o ( Scftm'"t. , OJ 4 BO

o ( Seh"" lz.r, OJ ' 80
I(, MI '"''', OJ4lC
H I F'lnke . OK • PN

... :Ie MM",... MH, T..... .. IO".H Tr v• ., . ,
L' ..... 11Il1t'II't ll d e..C"'" tor ..._ ApphCI I'_

... e-dpoo" 1',11" 10< 14!. lolH.
II. Th...-Slaol ""'0 10< . 0 10 .. J MM.

"' ..1_ ..: s.. ,d> 0..:, 11""" 10< T_ Mel•• e-•.,...
4c1 'YI 4 """ 0 1"11' .. PI " I
Act'''' Aud IO " h... Plr! II
... Balloo n·C .., T." ., IIIOt
... Ti n Win " 'u . , 101' 1'0 e m

P...,. '_'lII!>
Pit'll' 19&-2001
PIOOI 20&-.
P-a. 2\»-11'
Pea_ ' 15-217
P-o, "t-n!>
P_ n&-:r.J!I
Pag. 231J-:M2'

Pea" 2U-24lI

VHF COMMUNIC ATIONS, ,"- ,nt,,"" ,on,1 , d ltlon 01 ,hi .... U·.U.bl,.h.d O..rm... publlc, loon Ull;W·6E AICHTE.
" " Qulr\e,IV " "'"1' .., rlCl<o g• • 'n . "pe(:, .I1 ~ Cl t. " " U 10< th. VHFNHF/S HF tl ch"Ology !>utili• ...., ,1\
F.br..I ...,. . lollY . "'l/iI",t Ind No b. r

r ... , ..boIctlpl 'Of'l pi ,,"' II Olol 12 OIl Of ....' .0...1 "III'''' .'''' PO' ,.., Ind, y,d\HIl CO P'" ••••~. , l.bl. It OM 4 00,
0< _,~. I"'I " ""
S..b'C"lll 'on• . o<d... of ,...l!~,,:I... 1 COP'''. ....'dII• • 0'1 ",," 'Id c"c..>1 _ .d••ncl 1d""",Md ._,.1 compo.
.....1• . .a-1,"_1I .ncl con l"bul'_ 10 I'" ....~, .... IIoould bt Idd,..Md 10 10_1 ..P' ....
II " ''''por\8I'Il 1 "'v~. of .dd.... bI "1IO"I'd II . oon .. _.'b l. 10 tI>I cor ' toe l d 1'Il"C\l.le1
.... ~.I of I'" bliet.. on PI.... 8 ' .... )'OIl' tdd.... ", block '.n....ncl ....h . "'. 10 plac. . .." 'e 1_~

AU RIOHTS RESERVEO R. p' ,,,,, 0< 1..... I. I'on. (.~..... I' tell ) Ofl IV "' ,111 I'" .....n... . wov.l of tI>I ....blo.....o v. I'1'O UKW·8 ERICHl[ IQ6lI

P~bl , .h.. VtFll..AO UKW·e."c11I• . H J Ootol" . , OJ 3 QC. O-«wo ERL.ANO£N , 0 1.....'111' Sir ~,

I Id... 1 R.p"bloc 01 0 " h i (00 1'113 33 23
Ed,lo<. Rob." E L. " t" DL 3 WR, h 'ry 0 B'll . ... a 3 JVQ. % eo
P" ..,.d ,.. l ilt I . d...1 R.....bloc 01 0 ........, bV R,cIItr'd R" "". ..b."" KO. 0.&'00 N" ....b..O. K..Io..O'II" '" 311

v ERTR[TUNQ[ N

A""".
A". I, . Io.
e.IOI"",
C.".d.
O.""'.,k
r""e.
F ,.. I...d
O..m."y

HolI.nd
n. lv
L mbo"·o
No ,
Solllh A'" n
N. ... l ..l.nd
SlN, ... Po"" O· 1
5.... "-"
S""I . ..l.nd
U..,rld K,..gdom
USAh.1 e....t
US...·C...I' . I
USA·W." COllI

REPRESENTATIVES

H.". J 0011I.... 01 ' QC . O-«wo ERLANO£ N, 0 1"""",, St..1M 4$, ... O" ", , "V
WIA. PO eo. 151. h" M. lbo...... :lOO?, VleIO".
E 0"'0"" ON 5 JK. B·9UlO HAMME. K.pelllll' 10. T. I.lo .. (0$2) * 57. PCR W Ill
... USA
S~." lteob.o... 8 M 7 OTT, O... bog.t... I. 5 ·21232 MALMO. T. l <l9le 83. Po"kto K.b. ..h.~.. 1.e85
Ch".I, .... 1.4 ' ''''' ' , F 5 S M, , .. PARlY , I.. PIli, • . CCP PARIS Ie 219-68
T,,,,o Ekko. OH I 5 1.4, PORI . K . I.~ P<JI.to 53 C, Po ' ll '<O 47-10 lMl!I
V.r1'q UKW·BERICHl[ H 00111 o HQ, 0..es20 RLANOEN, 0 1..... '1..' 51' 4S, hl. lo"
(0111'1) '33 23 • e 33 _ , Dt,,"cl'1. e k E,I O'" Klo 47e 32S, Po . lld11ek 3l)II !§6 NIl' ''bI ' O
S Hoog.I'''1. P MSH. ALMELO. O.." t" " 40, 0'<0 1372 282. 111.10" (0ll0I90I - I 2e 17
STE ., I (II OMI " go 15, 1·201301 MILANO. T. I 211111 , Co",o Co ....... POII. I. 3{oM96II
P W. N, . Lll I CWo TII'~ " 'o" , OUOE!.ANOE. POllaen.ekkonto 1100&
H Tllto , LA 4 YO, Ph Ptdt.....~ 15, N 132<1 LYSAKER p' Otlo. PMtll'<O 31 eooo
Arth.., H.",.I.V l S 5 0 , PO eo. $7 , POINT. o..rtlI.. h i '117'11
E 1.4 l,m""'......... zr I AOO. P Olo, 58, WEllSf'C)RD. T. I lIll 2'l
J.. loo A p,'I!O AI_ . EA 4 C:J. MAORI0 · \5. Oonoeo Cort.. 58 5"·B. T. I 243 83&1
S ,toeobl-on . 5 1.4 7 OTT, 5 ·21232 MALMO. Omboll... .. I, Ttl 49lll1l3. PM IO"O~ 0II 1!15

H 1 001\1". 01' OC.O~ (RLANOEN. OI. ,...,U.' 51'''''' 4S, ." O........V
MICROWAVE MOOUl E'S lid . 4 N. ...h"1l W.V , WQRTHINGISSlC T. I lll103-6Illl l
VHF CO MMUNICATIONS R".. P ,II.bury , K 2 Tile , & O. ry A""".-.o.., W 2 UCl. 81&North
1.4.. .. 51 JAMESTOWN, NY 1.101
Bob EOde , W0ENC . 53 SI And..... , R",PIO CITY, SO 57101. T. I _ 3012-41 .3
0.".1 Tho'Pt , Core"'1 S_OIIl.r. Co 60 . :IlI1. SCOTTSDALE Al r.2!i1 . hi tIl2 ·\loI5-!I01



UKW · BERICHTE

kVHF
COMMUNICATIONS

VOL UME 1

PU BL ISHER :

EDITOR S:

NOVE MBER 1969 ED ITION 4

VE RLAG UKW- BERICHTE
Hans J . Dohlus, OJ 3 QC
Gle twttzer Strasse 45
D-B 52U ERLANGEN
Fed. Republi c of Ger many

Robert E. Le ntz, OL 3 WR
Ter r y D. Bittan, G 3 JVQ

OJ ~ BQ

A 28 Mllz/IH Mil l. THA NSIST OH I ZE U THANSVEHTER

by .... Vh ·l nKIi 1'1n t ·r . U,' fi ZZ

I. IN T BOU UC;T ION

T h., de-ac r ibr-d l r'anllVi'rh'!'lIUoWli a ny n-n rm-t r v o r mul tfbund lI..an ace Iv vr- to ln
,' xWntlt,u tor- operuuon on th l' t wo nll' lI"" band . Th " t ran ever-u-r- iii rully l r an ll
hltOrlH'd ami I", . 'qu ll' l',·d with fi(-ld ..rr,·c l Irllnlillllnl'lI in t ill' morr- crllkall:lta~w",.

A prlnt.'u c!n"ult uoaru with tht· dlnwlIlllolllO 117 ro m U)" 123 m m an'ommodat"11
th.- whol.. unit. An input \loltag.- of 0 . 5 V 1.11 211 Mil l i~ "ufHelt-nl rcr- 11.11 oulput
or 21)(1 mW at I H Mil /. . Tilt' tran"vt' l'h'r ca n l... U" O'<I " ban-foo t " fo r por-ta uh- or
moui!t· opL'ralion 01' u"o'll In ccnjunctton ..... lth u l im-a r- e rnpttrt or ,

With th... exc vpt ion of tilt' some ..... hat m o r v "'abo ratt· ullclllatu l' nec tton , t he 1'''' 
c e Ive eonveru-r- "OfTt''' I'0n d" to th... well vkn own 1>1 . 6 SW FI': T c c nve rtvr- ,

2_ C IHC IJIT DI':SC HII'TION

T h" comptet e c f r c un diagram b glv.'n in Fig. I. Stncv Ih L' rccctve conver- t er
wa s desc r-Ib ed .' x t.' mllv,",y In l it , thlll w lJl no t be e xpl atned In d .-tall, II will u.,
8(' ,' n th at junction fl"ld ,-ff. 'c l t r a n818tor8 (JFET) a I'" U8t·d In th. · two neut r a t ta 
ed IU ' a mpli fi er Ilt al;WII an d In tlw mlx " r 8 tall " ( T 7 , 'I' 8, 'I' 9 ). T'he r-e qult-ed
a uxlliary fn'{IUL'n('y of 116 Mi ll III. d"dvl'd Is-om a 38,667 Mil l quart t c r-yeta! ,
The c ryutal oacfllnto r- III " 'lu l plw d with a btpota r- t ranllil. to r ( T 4 ) and operu te s
In a dier.' r ,·nt manm-r- to tha t Ullt·U for t1w DL 6 SW r-nnver-ter-. II UII('8 the wel t 
kn own , s-rrec nve, common uall l' circuit with h' l'u buc k to till' emttte r via t h t·
e ryll tal. Th., crylltal oectttato r \8 Iollowed uy II h·.'qtH-ncy t r-Ipl er with t he tnonll·
Istor T 5 In a com mnn cmn u- r c ircuit and II. buff.. r "taIlL' L'qu lppcu with t he
Io w - r-..acl l vL· tra nlll"\o r 'I' 6, Thl8 t:l tagl' "uppn'IIII I'" un de-s i red na rmontc e an d
8upplll'II r-nou gh POWI'I " for t h" tra n s m it and n""" lv " mh.•-r-. I t a l eo , 'n "url' lI t ha t
any load Irnpeda uc e vurtntiona do n ot ha vt - an .' fh 'c t on th,' I r-equenc y .

Th L' uu xllle ry olicUluto r " lll na l III It-d via th ,- looaely coupled fUIt' r com prJlllng
In duchl nn'" L III (ond L I I to the mtxor lIlng., uf t tu- n 'c'.'h,' conv"rll'r a nd vi a
II low lmpt'da nct· lap on tnducrauc c I. 10 10 tlu- m lxt·" t l'IIn818101'1I T 111. a nd T Ib
of ti ll ' tntfl'IITllt {'unv.-rt ,· ,".
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TIll.' o pe r-attng point. of Iht, Iwo pu ah epull IIn"<lr amplifier IlLlagt'H aI'l' luijulilll'd
wit h pctonttcmewr-e P 3 and I' ~ 10 the most Iavour-abl e comp romte, between
amplification and lin(>arity,

It llil a l ao pOHl lbil' fo r Ih" tranllmit mtxer to lJ., equtpped with junction field
e ff ,'c t tranHlliItorll, To do thill, It III IlIcrt"ly nn'l'HlilIry to l'),('hangl' thl' rrene 
l11 to r8 and to connect them in the following munne r :

Gal l' conn ..crtona to IU' ground (R 3 J. th l' aou rc e connccttcne 111'1' connect ..d
to t he o riginal ba llI' conm-cttcne, and the dratn connccttcna h-ad 10 th,' " " 11 0 
nant cll'cuitll with Inductance L 2, It III po>ul\bll' 10 mutntutn aU cOlllpon,,111
vo.lu('lI; howeve r-, the output pcwvr of th., t r-anamlt conver-ter- will b,' reduc ed
to app r-ox. 50 m W nnor- tlu- all!<,'T\lIwllt for maKlmurn lIupprt'8Hlon of Iht- auxiliary
Ir-equ e-ncy 18 como! e tvd. Thill 18 due to the iOWI'!'" t r-anaconductunc- of t he junction
Held df"ct t ranailltorlll,

3, ME C HANi CAL ASSE MB I.Y

Ttw COrnl'll'h' t rensve r-rer III ecc crnmodatvd on a pr-Inted ell'cult board havint:
the dlmt'nlljOllll 117 mm x 123 mm , Figure 2 show. u photog raph of t he de
ac r-Ibvd untt , TIH' t r a n amit conve-rter- 111 located on till' Idl ( output uppe r- Idt l.
the c r -ye tu l oaclllato r- with frC(lu .'ncy tt-lple r- and buffe r- IItll.j,W ( bc-Iow ] In tilt'
111 1<1<11 ,' and the nTt'iv.' conve- r-t...r 10 th.. l'ight ( ann-nne Input uppc r right), 'lhc
ec rvvnlng pl a l "' lI ( 27 mm hlj,lh. 0,5 mm brll.lIK plate ) 8C I't'.'n the various HlnSt"8
from (·ach o ther-,
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F li . :I P C - bOR r d n .I 6 ZZ 001 o t the 28 - 1-44 Mll z t r e ne vcr- re-r-

Fl gu rt" :I . ho wa t he conduc to r e tde or pr-Inted circ uit board D.I 6 ZZ 00 1. T Ill'
cor-reepc ndt ng com pon ent loea tlon plan 1. ilv"n In F li ' 4 .

T he 100 p i" capactto r- tor by pallllnli nductanl'" I. fi la ecc ommodated on the con
du cto r ald.- or ti l(' I'C . bo-. rd . ThO' rl"a1a to rll It 1. It 2, It 4, It 7 to It I I a nd
It 17 to It 19 ar-e moun ted ve rueeny. Th,' qua rt ~ e ryltal I . dlr.!etly aol d,·r..d ,
1111 c all1rlill couucc t ed 10 lll round.

192 -



@. .@ .11 --{~- DUll <I> 0 .1.'

--..'Lo '" 1:1
~ ,. ~

.~ o, rr : " .. 4 14 ~
TU- h .~· U·' "1'IllI

'-~ h ,"" • • •
... e. "H~ .c ._ ~I - 11- ~•.,:r -n· ~=t..2'iJ (00 " u ..

I U. I,. If ,.
~

.' 2" •
• • oof e." 0- 11 .... -n... ..~

~e> 2 . 1ll'J2' _@.2 .. ..
T '" ,,,...

~ • N ~ ~ J... =... '"-~ I --=-
~ ~

r:
...0-:- 11..- •--6-- 't~u " ...~ [ :". ::-~ I ..

= u" I I ~
.,........,.

• c. - f(- aC • '..oo,n TltI n. fl4~ -0o-U-~ -n.. 'lOp= ,• ·n-. ·.e r.· . •
~'''\f€J ".". ~€J'~ <:E ..~

1211... So •

~ .. "
"l--=ft- f-2

Do.h4

~ ~" . llf. )~0-6.'II) ~r -, .Ll

.~ • .-="! ,,,," l ..b.lOp= f"" ..• c. - .tr- aC T " - UJ .. -n- J\"
~ ""I l ,.., h. ,U ! 1"'224

' . ,- I :Cr- -II... --<;;;r

~~
In! -~- Lq'", ,... = 1DtU O

' r,
-~I.i'- L J'- 1 • ~U~ I

('"~ . "<jl~t<[~I~
..

:.::..{~,,,.
~I"~L~ t;:. o(i) · If· CI> . " .11 1

1'h\' ccupltng c a pacito r o r 47fJ pI-' 1....1"' ... -n Induct llllCC I. III lu u l l n ., I r ll l\llln it ru t 
In' r h • • onl y on e c onn.- ellun ttl t lu- P C - buRn l . Th .. utlW I" ("{lllfwdi,," I, luhh· r .'t1
di r t-el l)' to tOt- fl u t turn of I. III ( f rom t h,' r-ot d "nil I . n U' nnl y Iur-th vr- r"a-
tu r e- I, the Ih n ' .. l r lm m t' r "Il,*c1lurl In th .. Iran am ll ('('" ·rlo·'· ( .·.·ramle dial'
trimmt"ra): on .. of Ih .· Iwo rolary {"onnt'c tlona a rt' r . mo ·d and Ih. oth.. r ta
r otah'd 80 t hat It 1. oppoalh' Ih .· a'a'or ("onn,·elton.



3.1. C OI l. llA TA

L I 19 lurnK of ll . 4 men utn , (2(; AWG I IIllk-coV" I,,',1 " lHlIll , ' lh ,tI coppe-r- w l r, '
wound on a 4 min dl'" coil Iurrn er- with SW C O l ' " , A p" !ll'r Klt' ,·V" c ovo' rll
th,' Inductance 0'110 wh tch Ih,'" o' c oupltng linkK ar-r- wuund from 0 . 2 mm
tl la , ( 3 2 A We;) ,'nlulldl,',1 c o pp" r win·; tln c s-ntr- e ll n k ha ll fou l' tu rnH .
th.. t wo out cr llnkll 5 tu t-ne , SO't' Fig. 5 for ru 1"1/1" " ,it't"IlK .

I. 2 {j turne of (l.ll uuu din. ( 20 A WG ) ,Uv" I'-pla!t'd cOPI" ' " win' wound on
u 5 mill Cornll'l". S.. ]f -IIuPI'0rtlnll . W it h centr-e lap.

L 3 .. tur-ns of Inli,dnt,'d cUPlwr win' wound 011 a 5 su m Ior-mvr-. SP!f -liUP POrt 
Inll lind coupled bvtwvvn tht' tUl'nll of L 2, W ith cvnt r-r- tap.

L 4 6 lUrnli of O,llmm dla, (20 AWe; ) llllv t' r-plu t.'d cn!'l"'I' win' wound on
II 5 mm forllWl', S,'lf-lll1I'portln l!. With ("'nln' tI.p.

L 5 3 lurn ll of lnllu!alt'd ""1'1"'" win' wound on II 5 nun lor-rm-r-. S, 'lf-Nuppo ,'t
Ing lind couplr-d be-twevn Ih ,' tur-ns of L 4 , With " ,'nt " I' h' p.

1. 6 All 1.5

I. 7 All l , 5 bUI withoul centr-e tap.

I. R 11 tu r-ne , wh-o unli coil fornw r all fo r L 1. Coul'lini link : 2 tu r-ne of It n
semv wire wound onto th,' cold end of L 8,

I. 9 7 tu rna, wil'" lind ('01\ Ior-mr-r- all fOI' I. 2. Coil tap : 1 tu r-n from th"
"o\d " I\'!.

L H Ali I. 12 but wlt hcut coli tllp.

I. 15 A ll L 13

I. III A ll I. 17. W it h l'oupllngllnk bt'l
wr-en the hot ,'miN of L 17 and
L 18,

l , l Ii All L 12 but withou t coli luI"

L 17 20 turn s , win' u nd c ul! tc r rm-r
8H fo r I. I.

H

8
A

D
C

Fig 5 Build - up of inductance L1 With the
three coupling links A-B ,C-O,E -F

DJ6 ZZ

4.7 j.llt 0 1' 1 rm-trv o f U.2 Illlll
din. ( 32 A WG ) un am vlh-d cOP I", r
w i n ' woun d on R 4 m m c oUfa l'm,'l'.

I.IU All 1.9

L 11 All L 9 but withoul coil I"p,

I. 12 6 tUl' nli o tlwl'wlll" nil L 9, Coil
till' : 1 . 5 lu,'nH from colu end.

L 1 3 10 t urna , wlr" Hnd coil Ior-mer
all fo r L I.

AU Illductll n" "N 1I r-c wound in th,' lIam,'
dn-ectton. '!'tn' lIl'lf- ..u pportin ll coilN
Iihou Jd b,' varIe-d to HUIt th.. lipudnllll
on th e P C - boa r d ,

IH'
c hok. ,
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~ . AI . IGNMENT INSTH UCT IO NS

Tht' c ec ut a to r II ti r lil tl y brought In to opo raucn by conn l'ctlne 12 V to point I' t 4.
Afh'r allenlne and c hl'cklne lin' frl'l lul'ncy , II voltaGl' of ul'l' rOdmllh'\y 0 , 3 V
. hould be m ea eure d with an In' voltm l'lt' r ac r088 n ' 81810 r I'l 12, It llil pOIl.lbll'
to correct the amplltudl' by a lh' rlnK the valu l' of R 19, U th l' IlmpHtudl' of lilt'
a uxiliary Fr-eq uency I. too a rt-a t , Ih l . could cauee u nwant..d conv.. r810n product II,

T hll II foll ow ed by a dJuliltlne pcu-nucm ete r-e " I 10 1' '' 10 thaI Ih t· &.lIodah'd
I ranllato ra draw la HUh' cu r-rvnt a. pOlllbll' ( w tpc r- lowa r d l ground) a nd by
conl1 t'cUne 18 V vii a wld..band c hokt, to po int PI . 3. A n HF powe-r- mvte r or
3 .8 V lo .07 A lamp la now c onnected to th e output (I't 2a/2b ' and trtmmer
po rcmtcmet e r-e I' 3 and P .. allint'd 10 Ihal th.· alUioclatt'd Itagl'. dra w a cur
n'nt of 10 rnA eaeh , I'o ll 'n llo rn l'l l' r . l' I and I' 2 lin' now adJu,tl'd untkl a vot 
lal" drop of 2 V can bt , m e a . urt'd ael'OIil. Ihe emtuer r.'III. lo r B 3, T he wtp c-r
po.IUonM of t h.. , ., two Il<>h 'n l lo m t'l. ' r l IiIhouhl fi r>llly b.· Id ..nUcal. In thl, cOl1dl·
tlon , an unmodulated caror!l' r ,Iwnal uf 29 Mill with a n t>ff..cttvo vollRgl' o f a p·
pro xlmat.. ly 0 , 5 V 1M !l'd to tt1l' Input 1'1, I . Th e r-eeunant circu li. 11 1'1' now
a Ugn l'd, wh..reby II VTVM with pr-obe would pr-c vv adva nlag.·ou" TIll' la mp
II110uld now glow ,Ullht ly. TIlt' coupling between ti lt' 8lagl" and 11ll' ou t put .m ay
now b.' r e a llgnl'd fo r Ih t' m 0 1il1 favou rablt' n ' . u lt ll. Thl . llil follo wed by c8 rl'fully
va r yinK III.. poet tt one o r p oten rlotru-t er- e I' I to P .. In o r-dor to find Ihv moat
fa vourabl.. op.. r a tl n g potnt , 1'111. prcc odc r e I. rt·!w at..d IJ('VI'ral t tm e a unlll no
furthe r Impr-o vement 11 po ••Ibfe ,

t"1na ll y. th e mtxer- I. balanct'd lIy .. lt e rn ate ly aligning po tentloru ete r-e I' I and
I' 2 In me a bee nce o f a drlvl' IllInlll. T h ll I, made by allgnlnl fo r m in imu m
116 MH z .Ignal a l t he OUlput rt' aonant circuli.

The .Ignal la now monltort·d on a good t wo m e t r-e r t'c e l vt'r 10 l' nllU rt· t hat no
notl c ('abl .. non -lInl· a rll le . art' pr-eee-nt . If nec e ••ary. Ihe 0 pt' ra linl polnl. can
be adju. l t'd m o r e towa r da cllt'. A cpr- ratlon o r the dr-lve h 'vd reduced,

Thl. r a th e r t' xl en .l v" dl' lIcrl l' tion m a y h'nd 10 tnotc a te II com pllcall'd align
ment . Hc we ve s- , th lM III no l th l' !'81H' and a ll Ihut l>l rt'qui rl' d I , 8 IlItlt, patl \ 'n Cl"

5, "'IELU EFFECT T HANSISTOHS IN Ti ll'; THANSMIT M I X ~;H

If de.l rt'd, It II po . 8ibk to "qulp t ill' ml xe r Ktage wi th ((.. ld " rr!'('1 t rlm,hlto rll
aubat'qu e l1t to the ollgn" w nl. Good rt' liu llB we r-.. obtained by 1111' uUlhur ual ng
the typt' 2 N 38 19, It I, nccc••a ry for t he 8BKnrn ..nt 10 l n- cor-rvc t .. d lIut Ihe
a eUlnga only vary VI'ry aliKil lly, Tfu- ou tpu l powe r 1.11 lo..... e r- bUI tht· Int .. rmo-ju
lallon r allo Irl'ale r. which I. a ,great advantag.. if th e 1I111n. 1 la 10 b.. aubal'·
qUt' nt ly amplifl l' d to a h igh pow e-r- It'vd,

6 . AVAILAHLE I'AHTS

The printed ci rcuit board IJJ 6 ZZ 001 , cot! (onnt> ra a nd Irlmnwrll •• wi'll a •
• complete kit o f pa rta art' avallablt' from Ih l' publlllhl'rll o r Ih.·ir nBtlonll1 r,,·
p .... . l'l1latlve. , P h ' B. " ..... thl' advl' rti,lnll: "Bitt'.

7, HEt'ERENCES

(I) W , v , Schlmmelmann: A 2 Mdr.. Conv .'rter wilh F I..t d t : rr, 'c t T rII ll llill tu r ,
YlH' COMMUNiCATIONS I (I llljlll, t ;d ltlon t . I'lIil' lI 2-1 (1,
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LI NEAB INTEGllAnm C IltCUITS FOB AMA TfWR API'I.I CA T IO NS

by n .1-: . Sc hml t ze r-, J)J <l HG

P a r t II
C on t tuuat lon fr om VIIF C O M M UNIC A T IO NS, J<:d itlon 3,

3 . A I' I~L1CATlONS USING Till'; INTJ<:GRATl':1l C IHCUIT C A 3 005

3 , I . C mC UIT IlIAGRA M

A , ca n be nt'n in Fl i' 8 , th l, I&II1j>Ufit'r I, IIlm ll ll r to type C A 3U28, It will bl '
1I1'I'n thai the intt' iralt-d circu li POII IWII,.,1l an a ddltlunal r"' lIl l1 tol' In Iht, emtuer
lead of t ran , blor lIyll l ",m Q 3, •• wl,lI ., II c om t una n on o f t wu diod...11 and a
r "'lIl l1tor ( R 3. U 1. U 2 I tOllt,th t' r with t he all,ocl.lt'd ('Ol'Inl"ctiun., Ac c o rdinll
to which ccnnecucne a n' brld llt 'd, t h l' 1....0 emlu o r r l'lIhl to rll ( H <l, R 5 ) allow
thrt't' d lff...r t'nt opt' r a llni point . to be adju llt t!d . T h lo" tw o diodee, wh o ll'" forwa rd
l' ha r ac \l.' rl llt JcIl ha YI' t he lIaml' t e mpor-a tu r-... rt'lIl'0n ll", all th.' I'mlltt'r- ualll ' pu.th
u f tranllllli or lIy llh'm ~ 3, u. ll ow tht, t",ml'l' raturt' lIta ull lty to Ul' l.mp roYI,d ,

C onnec t ton 8 III conn ...c t ed 10 t he caev and lIubli t r a lt' and ItI hould al waYIi be th t,
m e et ne gati y,' po in l of t ju- ci rcuit, Ccnnec ucn 9 I, connected to t he hlih .. MI
po etttv... po t entllll l of the o pt.'r a l lng YOltlllgl',

Thi ll Inh' .II rah' d e l r-rult III c II"t'cially lIui!llbh· for :
Nar-row and w idc-ba nd ampllfie rll , m txere, o licUlatorll ,
tc r a , . a w toolh KI'm' r alO rti,

Umlh'r", p l'uduct d t-h'c 

• vee

VIII. R
Inh' lI r a h 'd l'l r('ult
C A 3 005 with t' lr, Io'ITlal
d rc u it for mt'aMur'!nll
Ihl' "tptir ('ha r llt' !I' r!lltk
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3. 2. T il t: MOST IMPOHTA NT S PEC I FICAT IO NS

Th~' r l·h'rl' nl'" point for th.' lClv~'n vOlt"Iot"1I llil the com m on Junc tion poin t o f th..
tWIJ VO lt Uj,t I' 1I0U ITt'II,

T h .' fo llowing IitM tle e hlol r"('lt' rl.tkll rt' llu l t In il drcult "II gln'n In Io' ig . 8 :

with IJ
C C

... 6 V

lin d U 1': /'; 6 V

•
•

1 rn A

19 IJA

T'h r- Iollu..dni gain (g) IIn,1 nolll~' H;jll rt' ll ( t ') can l... a("hl ..v~·d III IU' IlmplHh' r
clrt'u llll :

w ith Uee • + , V , • 20 0 11
Ca ...cod l'

and u I.: t; • - Ii V F • 7 _8 dB

• 11111 Mil l. , • If; dB

F 7,8 ti ll Uifh ' r'"lIl lal•

P .· r m l.... lbh· po w.. r d l llllipa ti on " tOI • 300 m w . Th t, voltagt' dHft· rt'ne.. lHoot w~"~'n

thl' conne-ctlon ... 10 a nti II may nOI exceed 7 V pea k-to- pea k .

L_+-_~ ~o ... ~

to"'" ,If- -i

~.

,

•

•

I
I

CA JOOS I
,----j

---II • 1(1r--
I

"
AF voltag.
inPil I, I .. ,

I

A";Ii"'~I[f'I-"¥-:'-t-; Q'
1. I'Qtl. ney t Y O· I ' - - - - -4
inPilI II h Op •

'ose . 1.7!ilo4H, JI ~f'-4

- I
I
I
I
I'-- - - - -L ~ -L . ..

F ig . 9 Intt'gra tt-d {' i n'ult CA :1 005 all II. balanet'd m ud u lalor
with c,arrit' r lIupl'r"lIl1lon al Ihl' output
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3,3, C IitCUiT 1lI,;TAI LS

The d Uft' rl'n c t' li betwe-t-n t he two In lt'gl'ah'd ct rcun typo'li CA 3028 a nd CA 3005
a rt' not o f ,ilr.'at Impo r tance for most arneu-u r- r ad io a ppl lcet lona, If th t' fact t hat
I tIt' CA 3005 hall lI...v t-l·al m arl' c irc u li t'!t'mt'nlll t han th e CA 3028 a nd tha I t ht'
ci rculi point II a t-... f('d to d l He rvnt conn ..c tiona III not coustoes-ou, It wnt be pe e
IIlbll' to build up the lIa m t' ci rcultll all w er-e gtven [o r the ty p" CA 3028 (I) .

T be exc e llent balanc.- of t nnilito r IIYlltt'mli Q I a lld Q 2 m a ke , thl. lnt ,'g ra t l'd
circuit I:Iuitablt' for Ullt' all a belanc e d m odu l a tor-. F l gur... !l ahow, th e ci rcuit
r ..com mended by t hv m anu facHlr...r (2 ) , (3) . T h... auxlHary rr-cqcency I, r..d to
th t' bUt", of tranllilltor ,Yll t ..m Q 3, wh oll" col l r-ctor- cur-r-ent [ct'dll the em lUt' r a
of Q I and Q 2 In pu ah - pu 1111, T he A f ' vol tagt' III Ivd to the base of t ran ef e t cr
eyst...m Q I. In o rde r- to Imp r-ove th e t e mper-atur-e atab lllty , the ba ao of Q 2 111
not dl r cctly g round...d but .,unrlt'ct ..d via a r"1I1l:lto r wh o ".,' va lu r- III ..qu al to ttu
Impeda nc t- of Ih lo' voltalO:t' sour-cr- at th,' ball .. o f Q I,

TIlt' Ai'" dr-Ive I. th ,-n' fo n ' 1I0t Btrlctly lIynundrkal but tIlt' common ft-..dbuc k
of m e em ut ...rll at!l'cttl a Hu fncil'nt balnnre, Tht, ootjector eeeon um ci rcuit III
c onn ec t vd In puah - pull ( doubl t· wou nd pri m a ry).

A carrl...r suppr e saron o f a pprox imately 25 l ill can b ., achh-ved with care ful
ccnet rucuon .

T h i ll. value h . o f COU!'lH' , not lIufficlent for a number- o f applica tion II bu t r-e-.
du c.' B th e d ...mand a made on the IIha p.' fa ct o r o f t ln- IIU bll t'l lu .. nt rt f te r-, T he g i ven
circuit ( fo' lg , !l ) ccnve r te t h.. Ai'" IIlgnal by 1. 75 MH z , Howe vo r , erne e th e m oa t
Im porta nt dynam ic c ha ract.' rlstlclil of th.' Intt'g ralt d c ircu li a n' p rac ti call y con 
IItant bc t wee-n I MH z and 10 Mll z, nu- circu li IIhou ld be lIultablc for conve r alon
to 9 Mill provid in g th at th ... r e sonant cf r c u n e a r .' rr u..llfl .',1.

The ci rcui t o f a m a tching product d et ector- III glvt·n [n n glJr e 10 , S tnce th e
Ollt pu t IIlgna l III evaneote a t two out pute with 0pI'08I t .. phe se poettton, II III poa 
eible to dt r ectly u r -l vc a pUllh -pu ll AF amplitl e r-,

T h e followi ng a pec l ftcattone a r e g iv e n fo r thl' II'" two circu it. ( Fig. 9 a nd 10).

a nd 7

a pp r-ox , 300 mV HMS appr-cx , 30 0 mY RMS
Be t ween g round and
conn ..ctlon 3

U.. tw £'('n
connecuon

Modul a t o r «'Ig, !l

m a x , 30 m V nMS

ne m od ulator F ig . 10

max. 20 m V R MS

Uetw .. ..n
co nnccuon 10 a nd 11 app j-ox , 250 mY HMS a pprox. 220 mv RMS

3rd ord.' r di etor-tlon
(1IIng!t' t om- m .'allurt'mt'nt)
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h will b.· 8'-"n when comparing Flgurl' 6 In (I ) with Fill, !I lind 10 Ihat th.· flam .'
ctrcutt pr-Inc Iple I. valid In all CllIll'fj: ThC' auxiliary c ar-r-tc r III f"tl ( via Q 3 )
to transisto r tiy"(C'mfj Q I lind Q 2 In l'ullh-putih and 18 lIuppr"'»8I'd by the pUllh
pulJ conffgu rat ion at the ou tput. T h,' Input 811.::nlll f,· ,'d» Q 1 lind Q 2 in pUllh-pull

( ,' );I, d eymmetr-tcal f" I'dlng or automatic balancing art' ...nsu r-cd by t he- com mon
negauve f....dback of tho .. mntcr-s ) , I'n unba lancvd Ioad ut the output will unf y
bo' 1','rmls8lbl.. wh .. n the apaclng b"two"'n auxilLa ry llnd requf rcd output f rt'ljul'ncy
18 gr"lIt e nough for tho.' auxiliary Ie-cqu..ncy to b, ' »UI'PI" '81lL'tl by capac Ito ru or
II rescnan t ctrcun conriguratlon ( Il"" F ig , 10).

r - - 
" I " , 10 - - -'

1

,,.. I

I ~.
•

• t
I ,
I
I I
I CA 3005

I
IL____ .---~

-..
Fig. 10 [nt.'u ru\{-d d rl'ult CA 3005 1111 It

pr-oduct d"t,·,'lol' fOI' SS B IIll:nll lli
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of . A fo' AND Itf-' AM l'l.I fo'l Jo:H CA 302 0
of . I . C mCUIT OIA GHAM

The ct rccn diagram o r Ihl. l inl' . r Mm pll rler i. gi ......n In fo' lCUrt' II, Thl l ln l .. 
(lratt'd ci rculI II IIUll llbll' Io r- rrl'l'IUt'nC{(", In th e or-d er- o r ,.·vt' r al MIIz and poe •
• ••••••• a pUllh-pu11 output, If rt'qu lrt'd, it i. po•• ibl l" to UI" t ren e t e t or- Iyat..m
Q I al tin em n te e - rott ow er- to drlve Q 2. The c om mon "mltlt' r pair Q 2 a nd
Q 3 . .. r v ," al a ph a ..' IIpli tt .. r ( phil II .' rt' .... .. rllal J . Ia(l l- , The colt ecto r-e the n
f".-d till' bllll" .,I'·Ctl'oll,," of I run .lllior lIya t.'m li Q " fUlt.l Q 5 In pUIlIl- puB . The ee
tw o tran. I.lor lIy.t..m ll Il l '. ' in an .-milt.'r-rollow.' r ct>nrl llUratlon and a rt" u lI..d
al t.lrl "",·rl fo r til.' o ut put I tallt' {'o llljl ri. lnil Q 6 a nd Q 7. In ord e r to l inear-I ze
thl' d rl .... ,· c ha r ac l l"ri lltic and to COlIl" .' ".alt· the !t·l1llw r alu rt· dri ft . the cmtu e r.
of Q of lind Q 5 ar-e con nect ed .... Ia r ...llll1lorll It 5 a nd II 7 to t he ball' of Q 2 and
Q 3 rt·.p.·c Uv t'l y . Tbc diod.,. U I, I> 2 a nd U 3 matc h Ih,' o,wra tl ng voltaJ:.. 1I 10
Ih... olwrut! ng point. over- a wid" h -m p.' ra l u r l- rang... Thl. ,·n llu r .. , t hat Ih,' in 
1t'l rall'lI circuit ill tully opt' rational in Ih e t eru per-etu r-c r . n ll' · of _55 0 C to
+15° C. 'I'll .' 1""'lIralt'd circuit CA 3020 (A) I••uilablt· Ior- o pe r-at ton all 11.:

A fo' {Hfo' pr('om pl ifi .. r
Afo'{Rfo' dr i """r
Low pcwcr A ~' { n F ou t pu t . toll '·
Wlch'band ollll'lifh'r wlth II uund wid lh of H Mll z
O .... .·!'l Olu!l.UIt· Illllpllflt'r In lI.. I' VU .YII!t· 1l11l .

• "

•

•

~.. "., '- " " .(. ••."
I'

.. 1" f-

t., ·'1- f-..~ ~
~c:C

~ "~ "
"

..
~

"... l,J "

•

"
•

"'1,1. II Cl r"uit of t ho AF Rm p llfi(' r CA 3020
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-t.2. T IU: MO~'T IM POHTANT SPECI FICATIONS
-t. 2. I. OI' E HAT ING VAI.U ,.;S

Conneencne 2 a nd 3 mu.t bt' DC-fn·t'. Tht' followlnll valu ... ar.. valid for an
Int...grat ..d circuit CA 3020 wht'n connected in a circuit accordinll to "·Iii: . II :

Ou tput powe r
( f - I kill 1

( cs 3028 A

Powe r- gain
( r - I kil l)

Il btortion fac to r k
(r - I kil l, cennvcuon I I
connect ed via I kO t f> lice ).

". "CC
", "CC", "CC
", "CC", "CC

".lice

• 'V
• 9 V
- 12 V

• 'V
, V

• 6 V

I' • 300 m W
I' • 500 m W
I' • 1 W I

I' " ea dll
1' • 65 au
I .,. al I' • 150 m W

-t. 2. 2. I.I MIT VA LUES

Opt"ratlnii: vol rage for
p r-earn pl Hte r- ( ccnnectton 12 - 0 I

Op (' r a tl o ii: vo ltage for output atag".
( c o n n e c t to n s 5 and 7 - 0)

";m ltt er cu r-r-ent fo r Q I

Emlth'r cu r r-en t ro r Q 6 or Q 7

Ma xi m um power dillalpllilun
( with h l' lll llin k for T c ~ 55 0 C )

", ' ", • 12V

". ' ", ,. V

11 • 20 mA

1, ' I, • 100 rnA

I' to t • , W

-t. :J. AI'I'LI CA TIONAI. ,.;XAM I'Ll':

F1g\J r.· 12 IlhOWM th t· standard et rc un wh(" '(' th .· Integ ralt'd clrcult CA aoau (A)
Is uaed as a low-pow er- a m p llfl t·r. T tlt' low-Impedance ou t l»l l ( m a li . 100 n j.)t
a l, r t' a m pl Hlt ' r can 1,) . , c onnec t ed via a c Plmel t o r to ccnnecuon 3. If the "rt'
ampHfit'r has Ii h lii:h- imp.'dlinc.' output ( max . 5 kfl l. trllOl~llItor ay ah'm Q I c a n
b.. ueed all an t'mltt .. r-rollowl·r . "·Ig\Jr.' 12 IIhoWII Iht' r ...quir ...d addltlunal con 
nee non.. and ('om pon.' n lll all dallh.'d IInt'lI ..~

i-r-C::J-T- ri:::i=rl - --OU
«

L __

" " •
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5. THA NSISTOH ('O MUINAT lllN FO il IU' A I· I' l.I CATIONS CA 3018
5.1 . C IHCU IT Il IAGl t AJ\I

All ca n b.. Il" " n In F l gu r.· 13, Ihlll Inl,·gral.·d c l rt-ult con ..Llltli of t ln- t wo Inde
p,'ndenl t runatetor eyat e m e (~ I a nd Q 2, whose- NIJ,'dflcal\ons ..." r y eccu rute ty
cotnctdc , and II. 8.'cond ampIHIt' f" whe r-e th.' t' mlllt' r o f Q 3 III dlr.. c tly ccnnect 
" d 10 th t' ba llt' of (~ 4, The t r un st s t o r- >ly8h'ms 'J 3 a nd Q 4 ( Darling t on circuit )
may 11.180 b.. Independe ntly dr- Ive n if th e c om m on ccnnecuon 2 Is d tj -ec tly ground
ed or a t l e a lit g r c unde d wit h n'lIp.'cl to 1I1gnol ...oltag"II, T ra nllili to r eyarvm Q 3
wil l t hen bt, opcr-a t eu In a common ('m ilk r circuit wh.' n ·llN Q 4 will b., In a
com mon ball" con figu ration. Ttli' or-dor- of tlu- conm-cttone ha >l be-en chos en 110
t hat th e cll pacl t anc., b'·IIOi I'.' n t he bu s., lind cm t u .. r connec t tuns III a ll low 11 11

po lllllbl... The r e aul t of thla III that n o nout r a t ta e t tcn will b,' n 'lju ln'd ••... .-n lit
I r-eque-nc ie s 01,'" " 100 Mill .

It ahould l n- no t lced that t h l' c ottectcr-e op.-rat<' all d lod" 11 w it h l·l·Sp.'et 10 tilt'
aubut ru t e.

T hill In t.'g rated ci rcuit Is >lullab lt- fo r opvr-ut lon a ll a :
Ca ec ode amplifi.. r fo r f l,,'qu.'ncl"11 up 10 0v 1' 1' 10 0 MH z .
Tul\t·d e m ptt rtc r , I F am ot tue r u p 10 0PI' I·OX. 5 0 Mil ..: .
w tdeband am pl t rte r- up to 10 1'.1 11;,0:.
Mod u lator o r dem o dulat or-,

' 0

.~_..ra,

n g . 1::I
Ci rcu it dtng rnm of II,.. trllnN
111101' com bi nallon CA ~ IJlfl

Sub,lIar,

0'

5. 2.
5.2. I.

rna r..lOST IMl 'O HT ANT SI' I';C1FICA T 10 NS
{lI'E HAT ING VA LU ~;S

Each trunetsto r lIyllh'm ha ll th ,' follu wing "1"' ('UkatiulllI III :

•
•

3 V
I rnA
I Mil l

Cur-t-ent culr l

'I"'11n1l11 fn'(ju. 'nc y

•
•

co
-lOU MIll

T hl' lIuull l r u h' III conm-c u-d lu Ih., mUlil Il\' ~al hl " po lnl o r Ill\' IJOw. ' r lIupply.
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5. 2.2. LIMIT VALUES

ccnectc r-emnwr vo ltaic
c cn oc tc r-cu r r ent
Coll l'c to r~lIu bl l r. l f' voltal t'
Powe r dlalll'alion ( pe r- tranal.tor )
Tolal po wer dl llilipation a leo

lIC F • IS V
I . • . 50 m A

;Fes • 20V
I' tOI • 300 mW

I' to l 30 0 mW

5.3.
5,3. I.

AI'I'I .l CATIONAL I-:XAMI~l. l-;S

CA SCOUE AM P LlFn:B

A circuit of a I UO Mill callcod l' ampHfit'r i a s hewn In Fl i Urt'loi . Tran. l llior
lyat t'm ll1 Q I a nd Q 2 a rt' 1I1l'd to r RF ampli fi c a tion . T'hr - ia ln or the c aaccde
Ilagt'. ca n b.o vari.,oj with Ihl' aid of the Darlingt on c trc un compris ing Q 3 a nd
Q 01 . The Inpul Impedanc .. to r Iht, centre! voltae" ( conn ..etten 9 I II in t' XC" . 1I
of 2 M l1 . If the cont rol voHalll' tncree ee e . Ilw e mtt ter- of I rll.nsilltor sysl" m Q "
wlll tak.· eve- r- 1I0/lW of th., emttter- eu r-r-em of Q 2 a nd the gain wU l b.· r-educec,
Tht' fo llowing I pt'cificatlonl a r .' e lv t'n fo r thl. ci rcuit:

P cwer gain
Con l r ol r a n gt'
3 au ba nd width
No l l '" factor
DC Inpu l po wer- at 6 V

26 en
70 d B
" . 5 Mill
6.8 d B
7,7 m W

r-----+-------,-~· ..

G'

Outpul
UOg l

0 '

"

11'''

."

-'-1"
." - '"

""-
I I'.

"'"' III.oQI

"

L1 .0 11 to 0,17pH, L2 .0.510 0 8pH
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Fi g. H
Ca lcodt' uml'Uflt'r ru r 100 Mill
uJltng th.· II·UI1.h,lor c ombtnat ton
CA 3018

' .h r 'I " ,-,
lGJ
I

Conllol
..011° 11'
input

1.2VIo.l'l l



5. J . 2. CHYSTAL OSCiLLATOR WITt I I' II ASI': MODULAT ION
10'01{ T in ; 7 0 e m BAN D

The advanla gt' 1J o f fn'qu l' nl' y o r phaIJl' modulatiun on tho d.'cl nH't n' we vebunde ,
vepecte lly with re s p...c t to tran .l titorb.e d r-qut pment ha ll been d! llc u a llN) fo r som e
time now . The Intt'lil ratl'd ci rcu it C A 30 18 a ll ow II a etm pl e i"M exctter to b..
bu Ut up u a ln g a qu a rt z c ryalal In 11100' r a nge of 26 . 87 5 t o 27 .5 Mtl ;t . Tbe circuit
dia gram o f thlll e xc tt e r- I. givl'n In F i g. 15 . Thl' 16th harmon ic o f till' c r y s l al
I r-e qu ency will fall Into th o 70 e m band . 'I'h e t wo Iranlila to r lIyat.. rn e Q 3 and
Q ~ fo rm a negat lve Icedback Unk In th .. d iag ram gtve n In Fig . 15 , T he nec e a 
tiary phuae Ithlft 18 c a used by Interne l capac nance and deluy tim .' of t he c ha rgl'
c e r-r-te r e , Tht' r e eonant frl'quenc y o f thl' h 'NlbllCk lin k III de te r-m tned by t he
qua r-t z c r yll t al. Both b r e nc he 8 o f the pha IJe b r ldMl' a r t' capacttlve ly c ou pl e d to
t he e m ltter of Q 4 , Th e vol t age 11.1 outpu t II la g ti Ih t' vo lta(w a t outpu t A fu rth.. r
a nd furt her th v m ort' thl' lnducti ve b ranch drl Vl'8 thl' out put , L e . th e ht gher
Ihl' ba ae vo lt age o f Q I 111 with n ' 8 lw cl to Q 2, H thl' ba .t' vol tage o f Q 1 bl '·
comes ne gatlve with res pec t to Ihl' ba llt' vol tage of Q 2, tht' vcnago at tilt' oUI
pu t will c o r-r e s pondt ngly lead. The c re et value o f Ih t· output vol tage Ih e n · fore
rematne vi rtua lly const a nt. The ci rcuit ha ll a Mood lint'll r ily but only all ow s a
phaae devtatton of .:!:. 450 , The su bseque nt Ie-equvncy m u lUplicatl on, how e ver-,
slm ulta n(>oulIly in cre a .t' s t he phae e d e vlation, The b r ld g... . pee If to a t lc ne art'
give n fo r a fr-equency of 27 MII ;t .
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combination C A 30 18
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A BAND PASS F II; n :1t ron 145 Mill

by K. lI.lalwald , D.' ~ 1\.11

Traf18lltor rocctvere Ire, due to thl' .mall Hnea r- dr-Ive r-ange or trall/Iol.ton ,
crten IIll."nlltlvt' to c r-c•• -modulatlon Inte rfe renc e Ie-om commercial , brcsdcest
and tl'levlllon tranlmlllt'rl operating in tht, VIIF region. Strong lnt e rfe renc e
.ignall can ca....e Ipurlou. reception by mixing tht'mllf'lvell with unwanted har
monic. of the nnt a ...xillary oscrltatcr-,

The pe r-Io r-manc e of .uch recetver-e can be improved by the UlIl' or fh'ld-effect
t ransisto r. In the Input IIta.ll('s which allow thel t' to{(l'l't. to bt' .uppr"'.ltod, Ho w 
evc r , thl. will only be Illcct'8IIful If the lntt'rferlng Ill:nlll¥ are relatively weak .
A s lrn ple way o f obtaini ng t he r- e quir- e d IUpprt'llllolon II to Ul t' a lIultable band 
pa 81 fUt(' r bt·tll.'t'l'n th t· an tenne and the ruc e t ver- in pu t HU that a ll I j-equ onc Iee
outside t he Jla.s bUIld an' attt·nuatt·d,

A bandpa81 filtl'r Is 11..1.0 luhable for filtt"rlni the t t-anarnttt e r- ou tput to IUp
p r-ee e unwanted .pllrioul and hannonlc compon"nl • .

A bandpa•• filter .... ltablt' for both application. I. to bt, described, wholl t· main
Ieatu r-e i. t he .... l' of pr-Inted tnductance • • Thll l' nlurt'a not only a ~Iih rt·pro
duceabillly but Mbo II. Vl'ry etmple constt"\Jcllon,

--

'rne photograph Fig . 1 ahowl a complewd nucr , It can bt· IIl'.'n
ponl'nt. art" mounted on the conductor .Idl' of tht, I ' e - boa r d ,

•

'"

thai th.' com-
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1. C IRCUIT AN D MEC HANICA l. ASS1';MULY

T h t> et rcuu diagram 1"lg . 2 ehcwe the c ou plin g c a pacit o r C ....-h ic h ill connected
bet w een the tapping potnre of the two Individual r-e- son ant cil·CUUII. Thill nllowll
a higher value of coupling cepecnunce to be used.

The bandpalll filter comprtsee the pr-inted circuit boar-d 1>.1 4 KII 00 1 ( F ig . J )
with the dtmenelcne J~ mm x 50 mm . Thl' two p r-Inted inductance s a l"l' complc-.
rnented by two trimmer capacitor, with Il range (J I.' ) of J - I J pl-" and a
flxed capacitor whose value III determined during the alignmt'nt pr-ocedur-e . T he in'
components are mou nled onto t he pr-Inted circuit board aN shewn In Fig, 4.

If the flitE' r is to be oper-ated outside of t he r ec eiver- or t r-anemnte r c abinet , It
will be neceeea ry for th l' I'C ~ boa rd to be enclosed In a met al ('aHlng. which
shou ld be s paced at h-'IlHt 10 mm It-om t h l' printed circuit boa r-d, If thtH III 1I0 t
the case , a deter-Io r-a non of the f rvquency re aponae wUI be obaer'ved , TIll' r-over
m u s t have a good connectton to the Calling to enaure IlII adequate s creentng ,

>- I> c

~~ •H

I
.J.

V iM.' 'OMY~tO'~

~~'$ fout.,
cONlut tQ.

Fig .2: Circuit diagram of th e
bandpass fit ter
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2, A LIGNM (~NT O F -ruu FII.TJo: H

TIll' two r'("1I01l11l1t clrcoll>l ere- rough Iy aHb'llt'd to 145 MILl wtth t ln- aid of u dip
mcte r. Du ring the uttgnment p r-ocedu r e , t he flx t'd coupling c spac nor hi J"t' p l llc e d
by II trimmer of 3 - 13 p i" O f cour-ac, tilt, must Iavou r-able lTH'lUl1I of calTylnij:
out the llli.:nrn t'nt would ln - wtth the alt! of u IIWl'I'p nw a llu l'!n g lid IUIlI o",c111o",
e0l'e but since few e mct eu r-e h a ve auch facilltl l'lI at t hctr- dillpo"'al , t he following
alilPllll t'nt proectluJ"t' Is ruccmm undcd .

a l Contu-r-t thr- bandp.uHltlltl'r betwe-en tlu- uruenna and u low POW I'I" two ml'll" t'
t r-anamrtt e r- ( < 15 W I

b) [ndicute the powe-r- output by mcun s of a !"l'fl l'ctomt'tt'r ( Iu rwur-d IX'W t-r) 0 1'
a fi t'ldfltrl'ngth mvter-,

c ] Ali~'11 till' two r-e scnant CliTUHs for max, output ut 145 Mil l ,

(' ) Inc renee thr- cupucnauce of tht' coupling capacitor C Iitl'p-by-Ilh'p - l"L'allgn
inJ! the- two rvecnanr clrcultll for r-e ecuancc at each IItl'p - until t h l' output
power re-achc s ItI! maximum vulu e, [I Ilhould bl- no t e d , howeve r , that t he
10w l'RI vatue of coupling capucuanc c should be used thut nltows thl' m a xi m um
output ( minimum tnec rnon 10118 ) ,

n Thc capacitance of the coupllna: t t-Irnme i m ay now b l' m l'allun-t! and tl1l'
t etmme r r-epfaced by II fixl.' t! capacito r of IIII' aarne valu e,

FlQ 6 : PIo.. band of 'dB' • (t il OJ 4 KH
th. IIll. r

•
• ".,
• • ,

• •

• 1(-1
~ ~ '. '.~......

• • • • • ......._..., I
J•

• -_.. -- II _ I

~ U m ~ ~ ~ m ~ - "" .. ,u -0L0 I • 1.--.- ·................,.........
F,g 5: ~Nau r-.::l Irltqu.ncy rn ponu(d B) of tt". 2 m.tr. band pa.. 1,11.r (Coupli "Q caPild t C. 7 pfl
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3. M EA SU R eD VA LUES

ThE' t r('quE'ncy r-ee pooee ot thL' deec r-tbed ball dpa •• (llt",r, wh ich w. a mea.u ~d

u.m, a fix ed couplln, capacttance o r 7 p t", I••ho....n In FI, . S. The paa a balld
che recte r t e t tc I. lllu.trut l.'d In ~· I, . 6 .

Fn·qul·nc! to- . ot u p to 100 Mll z are euppr-eae od by mo n o t hnn ~O dB. wh ich m to-an a
Ih a l aillnala Irom th e tt' ll' vl a ion and VII ~'/FM band . I a nd II a r t' lIurrlcl t-nt ly
auppreall l'd. The follow In , a lt t-nuallon value. were m e aeu r vd In t he pe•• band
rill lit' ot t he m t t' r ( a t't' F i ll;' 6 ):

135 MIlL: 6,5 eu 142 M il l: 0 .2 au 14 9 MlI l: 1. ~ d B
136 Mllz : ~. 5 au 14 3 M IlL: O. ~ dll 150 MIIz : 2. 7 d B
137 Mll z: 2 .9 d B 144 Mil /.: O. ~ d B 15 1 Mlh : ~ .~ dB
138 11.111 1.: I . ~ en 14 5 Mil /.: 0 . 38 cu 152 MIll : 6.2 au
139 MIlL : 0.5 ou 1~ 6 Mill. : 0,3 d B 1S3 Mll z: 8.0 an
140 M il t : 0. 1 d B 147 MIIz: 0,3 d B 1 5 ~ M ll z : io.o aa
141 Mi ll : 0 .1 dB 14 8 Mill : 0 .6 d B 155 Mll z: 1 2.0 au

The allt'nuatlon m in im um. whic:h la loeal t'd be l .... een 14 0 Mill a nd 1 ~ 2 Mll z In
the caae in queetton , can be IIhift t'd Into t he t ....o metre band by c arl, tu l a ll lPl ·
m ent .

'r ctev tei on signa l. in Band III wlll be Qlt cnuatt'd by app r o xlmllll.'ly 26 dB , Ban d
IV WId V algnala by a pp roll:. 20 dB , Thl. Is a lso t n.n' ot spu rious si gnals WId
harmoniclI o rleinatlna t rom the rren em ut er wh ic h could othe r .... i1w c ause T VI a t
thesl' Ir-equencke• .

~. P RA CT ICAI . l':X I'EH m NC I':

II ha a been found t hat t h.' Fr-equency n ' lIpon SL' ts g t-ea tly dl'jWn <h'nt on th e I mpe
dance valuL' a t till' Input and outpul all ....t.'11 a. on l ht· i round poin t a and the
ec r c cnin g ot th l' bandpa •• rtue e.

An effect tve output power o r 15 W wa s red t h rough the m t l'r du ring t h.. a ltgn
m e nt proc edu r e withou t cau. tng a ny dam ail.' . 1I0w.. v.. r, t he m a xim u m pe emte
si bl .. pc we r leve-I wa, no t de te rm lned.

ThL' fllll'r ha a been burlt up and uee-d lIU('c,,"lI, ru lly In con ju nction with IIl've r al
portabl £' , t atlons . In th~' majority o r cast·s, th~, prl'v!ou sly mention ed In te rf£' 
r-ene e fr-om Vl I ...!FM WId tt' levlslon transmitt e rs wa a no longe- r- appa n-"nt .

A second rIl ter wa s Inslallt'd tn a cabln" t [ ...Ii. 1 I a nd ml' a llurc d . Th i . s ho....'ed
that It I. ncc e a aa ry 10 co nnect a rtxt.'d ca pac itor ot 6 .6 p'" in pa r al IL' 1 t o each
trimm er. A ccupltng ca pac llo r ot 3 p'" r-e eu tted in a 3 till bandwId th ot Ii Mll z.

S. AVAILABILITY 0 ... CO M I'O N fo: NTS

The prlnlt'd circuit board J)J 4 Kli 001 and t he two t r-im me r- capacito r. ar..
avanabIt· (rom the I'ubl hlh l'r. o r our na l lon a l r e p r-...~· ntatlvt'• •
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A THR EE-STAGE VFO FOR ~ 8 .0 _ 48 . 7 Mil l.

by G . I!Off llCh Ud t , DL 9 FX

INTRODUCTION

Th i s va r i a ble f r e qu ency oscilla to r ( VFO 1 wall d('lIlgned to replac e th e c rystal
c ec n tetc s- IItagell In l'x1sHng I ra nsmltter. or a l t he ba l h o f a new vln' i r ene 
m itt el' . T he cecttl a tc r- II th e r-efo r-e en ct oaed In Its own cabinet with output loc ket
( SO- 239 I a n d offerl a n output tr-eqcency of ~ 8 . 0 to ~ 8 . 7 MH z, The c ont rol 0. 
clll a to r cpe rete s at 12 Mil l. a nd ill tuned with a variable capacit o r . Thl l II fol 
lowed by tw o f r e quenc y d oubter- lit a ge s . T he sec o nd fr-equ ency doubter provide s
an ou t pu t o f appro ximatE'ly 50 0 mV Into a l oad Impedance of 60 n. Thl l voltage
s hou l d be lIufnc tenl to d i r e c t ly teed a t r- a nsfe tn r-i aed fr e qu ency t rlple r- IItage.

The VFO II de sl gn E'd fo r an opera llng voltage o f 13 10 I~ volt wh ich la In ter
n ally 8tablllz e d at a pp r ox lmately 9 V ualng a pa lls I r an l l sto r and zene r- diode,
The overall dtmene ton e of the V F'O are 86 by 5~ by 29 mm and t he weight Is
a pp roxi m a tely 150 gr-am m e e,

I . CIRCUIT DESCHIPTION

The va ria ble [r-eqe enc y cecute toe s hown In Fig. I ope r-etee at the r elat lv e ly
l ow frequency of 12 MIl l. , The c i rcui t II ba alca By a Ha rt ley osc lll alo r w1th th e
n-ene tetor in a c ommon cmiu er c on fi gu r at ion, In o r-de r- to obtain a high tre 
quency Itabllity. th e col jector- o f the osc ill a to r t ran lliat or T I ill c onnected to
II tappin g point on th e r e eonwn c i rcuit indu ctanc e L I . The va r i a ble tun in g ca
pe eno r is a l s o connec t e d 10 a cctj lap. Th e Ir-equ ency ran lle J f can be varied
by altering Ihls lapping pomt . T he total eapec lt e nce o f the r-e eon an t ct rcun
am ount e to a pp rox imate ly 35 0 pfo'. of wh ich 15 pF are provided for com pene a 
tlon of tht' ne gat ive temperat ur-e c oe trtctent ,

In o rde r to o bl aln t he to west po aetbte reucr ton on the olleUl a to r lIt age. the fi rs t
frequen cy doubler atage Is conn ected to a t a ppi ng point near t o th e col d end of
th e r e sonant ci rcu it indu ctanc e L 1. Trans i litor T 2 I. a lso In a com mon emitte r
configu r a tion a nd c pe r e t e e In elalls A; thl' collect o r- cu r-r-e nt Is , however, ver-y
low ( 0.8 mA) . Rt'si llto r R ~ o f the baee vol tage divide r fo r trans illio r T 2 ill
b r ou gh t out o f t he VFO cabinet . Th is facU lty II p r-o vtdod for tran smit n 'c l' lv!'
IIwUc hi ng, to r keyin g or for n etting; th e ope rating point o f tranetsto r T 2 is only
m a in tai ned wh en th l . point is c onnected to ground ( plu s I a nd only t hen will thl'
lIignal be a m plttted and dou bled .

T he ccnoctc r o f I r a llslsl or T 2 Is connected 10 a lapping poi nt o f th e 2 ~ Mll z
re aoua nt ci rcu it co rn pr-Ief ng L 2 I C II . He li!l s tor It 7 dampa t hili! ci rcuit so Ihat
II. ba ndwi d th o f at 11'1I111 35 0 kHz ill e chte ved .

T ran li! l stor T 3 o f th e evcond f rl'qu ency double e IIlage ia alae ccnnec t ed to a
t a ppi ng po in t o n th l' p r-e vto ua ee ecnant circ uit with L 2. Thill t r an lll li!lor ope r atell
In ela.1I lJ in a com mon em tt ter ci rcuit. The cctlecto r current wi ll Inc reaee
trom zer-c in the absence o f dri ve to epp r-oxt mut ely 5 ,5 rnA after cor-rect align
rnent o f a ll IItag,'a . Stnce an ou t put vo lt agl' o f about 50 0 m V ill t o be t llkl' n from
a low Im pe da nc e lap of inductanc e L 3, trans i sto r T 3 Is not p r-ovided with
an ern tt t e r- r to .d lll or. OUl' to Ih lll, th ... d r-Ivv rangl' wHi bl' greater.
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FIR. I A 48 MH z VFO fo r a tw o rm-trv I rll.nll ml tt l'r

Th'" collector- o f t r a nsistor T :) I. connec ted t o til t' hoI f'nd of 111 .. 48 l\ t1h r.·
sonar u circu it com p rising L 'J/C 14, BO tha t t h,' rt'qulr"d b',ndwldth of 70 0 kil l.
Is o btafnod.

A volta ge of app roxtmately 50 0 m V ( 1010 60 n J Ja ava llllltl .. at til", ou tpu t of t h ~'

second frt'qu o>nc y double r IItage . Thill Ir-equ eucy cun b., va r-Ied in th., f r ...qu ency
r-ange o f 48 , 0 to 4 8 . 67 Mil l a nd 1"" I,r t' II.'nl lllh l' quu druplJcation of till' 12 .0 to
12. 17 MH 'l- ollc illato l" It-eq eency , III pr-e c t tc e , t h., tun in g rang., la u au a lly a r-,
r a n ged 110 th ai It ill pOlllllbl ... to tu ne U to :lQ kill b"yond tht'liII' Hmltll, cu r- r-ea
pondlng to 50 10 100 kil l al 144 MIl:/:.

The o lll cUl a lor and burft' r atllg"11 a r-e equtpped with Ih .' t r an 8111tor ty pe 2 N 70 8,
A g rt'at numbe r o r al mila r tYJlt' 1I euch all 2 N 9 14 . 2 N 9 18 m ay a lae b. , u e vd,

The o p.' rating votinge o f th e V FO III erabtllz.ed by a 1'11118 transistor whose balll"
vol tage Is In turn IIta blli;f .'d by a zvnvr- dtcdc, A ge rmantum tranliistor typ.,
OC 80 wa ll ueed a ll the pa llll Iranlli llto r find cumpl ...mented wi t h a 9 V z ene r
dlod e ty pt" Z 9 .

2. ME CHAN iCAL ASSfo~lI.IULY

Tht- wno!o thrt'I.'-II I11g.· VFO III accom modated In ( p r .. r.. rnbly doubh' l copper>
coated ( unctched p r-Inted circuit boa r d) epoxy ( II..... Flit. 2 ) ; tl\{' m a t e r ia l hi
1 . 6 rnrn thic k. T h .. Individual pl l.'{'t· 1I a rl' cut out , ro r ln llt llI1 Ct'. wit h t he aid o f
a Ir-et-uew find fo r m o;>d Into s calling with fou r c ham ber-e all enown in F ig . 3.

The long"'81 c hambe r (I ) la p r-ovided with Ih.' pcwer lIup ply conne crtona und th.,
vo ltul;W lItabUlzlng circu it.
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C ham bt' r II ( l owe r r i ght in n g , 3 ) nccomrnodut e s l ilt' uctu al oecntato r-, Thr
two-gang varlabI t' capacitor. o r wh ic h only one lion II I. u ...·u . tl\l' t wo 15 0 pF
cepecttor-e C 5 and C 6 or thr- r.'sonanl cr rcun a nu thl' I ndul~lllnCt· I. I ca n bl'
c lee rl y eeen ,

C ha m ber- III Is Ic c a re d t o t he Ie n and contlllnll th l' B rllt Irequvn cy dou bl Ing lItagl'
from 12 t o 2<1 Mll z , F in ally . c hamber- IV contain. th.· second rr" 'lUI'ncy doubh'r
wh ich o rcvtdoe th e rcqulrcd out put frequ.'ncy of <I S Mil l. , T ran .. tetor-e 'I' 2 a nu
T 3 can be 1I"I'n t ogether with the l r- r-eaonant cll'CUIt ...h'nw nts In n i u n ' 3.

Thl' oute- r- p la le o r c ham ber I I. pro vi ded with Ihn'.' c u r-cure , throu gh wh ich
t he a Ugnmt'n t core. o f th l' thr-ee Induc tancl' s a n' a ccl's lllbit'; Ihl'II I' cur -cure arlo
cove r e d by pl a e t tc tn ec teuon l a p.. artc r com pl .. tlon o f th .' altgnm ent p r OCt' lIli.
T he dr-I ve d rum of the vs rtabl e capacitor III a l so m oun t e d o n thill pl a t .'; t he
va r labl l' capacitor pOlllH'lIl1CII u built -In J : I vl' r nil' r d rt ve ,

T'h e COYl'r ill he ld In plac e by 10 grub IIc n'wII wh ich 0 1'1' aulde r-r-d 10 various
po e tuon e of t he clullng ( 11('1' F i ll:' 3 ) . T t\l'lIl' sc r -ewe prot rude Ihrou llh th.' cor
r-esportdr ng ho h ' lI In th l' COVl'r which I. then held in ptec I' by nuta . The nut s
s hould be pro yld" d with s pring wa shc r s 10 vnaum- a good elec t rfca l c ontac t
betw een calling a nd e ove r-, T he com pl e t e V FO III shown In Fig , 4.
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2.1. COIL n AT A

L I U tu r-ne ot 0.4 mm dill . ( 26 AWG I ail ... t' r-plaINI copper wl rt' wound on
II 6 .4 mm dla. grtlOvvd ma crolon coli form .. r . Coli h'n~th loS mm , Con'
ahorl"n~'d to 3 mm . Each turn flllt'd with a drop o f twrr-c orn ponr-nt ad
h.·alvt' .

1. 2 19 tum a o f 0 .4 mm <.1 110 . ( 26 AWe I .Un· r · pl a h· d c o p, ,..r ..... 11'.· .....o und on
a forlm'r a1m il li r to I, I bu t lllli dt· trom m ol d"d Imtll'rlal. Coil h:ngth
l oS mm, Con' 10 mm long .

1. 3 10 (urna ot 0.8 nun d la . (20 AWe;) HllvL'r-plah'd ('01'1"' 1' wlr.· wound on
a 6 .8 mill dla. groo ... .·d (' 0 11 tcrmr-r-, Co il h'ngl h 19 mm , Con' 10 mm
lung .

2.2, COMI'ONI';N TS

T I , T 2, T:I : IH' Y 19 o r 2 N 70 11 , 2 N 9 14, 2 N 918
T 4 OC 80, AC 117
U I : Z 9, RZY 80S / U 9, OA 126/9 , IN 764· J
C J : j C • 141'1" (two gani' vtt r l lol loh' capacitor
C 2, C 3, C 8, C 10 , C 16 : 10 n~' / 63 V tllac capacitor
C 4 : U pF lubular capacitor ( NTC 7~0 • vtotet ]
C 5, C 6 : UO pF lubular capacitor ( TC ttpprox . O. blaek'
C 7 : 680 p1" I 3 ~0 V <.Ilac capacitor
C 9, C IJ, C I S : 5 n F / ~ OO V to· t·t1lh r ough c a pa c ito r
C II 47 pl-' tubula r c a pac ito r ( TC appeox. o. black ,
C 12 : U pF lubula r ca pacitor ( T C al'l"'ox. o. black)
C 14 : 33 1' ''' tubuln r- c a p ncnor- ( T C OI'I" ·OX . o · black I

It I , '16 • 1 1d1 '" 27 Idl H • 100 161
H 2 • 5 1d! H , ~,6 Idl H , 10 Id!

H ' • JJ Id ! R 7 18 161 It 10 2.7 161

n ...hl ur ratlnsa : O. 1 W

,. AI.IGN Mt;NT

Wit h (h,· t'xc"pllon ot Ih .. o-xRc l te-mper-a t u s-e com pen sa tirm which rt'quln-s an
RCCUrRIt· tr"'lut-ncy mf'tt'r. 111...Ugnm ..nt Is quit .. IIlmplt' .

Aftl'r c ht·eklng all DC cu r-renre , Ih t· oec Ifl a tor- la align .-d (0 t ilt' r t'qulrt'd Ire
quency r a n ge . It It Is not pOlllbl.' 10 mvaauev al (ht , Iundnm e-nrat fro'qu"ncy
( 12 MILt I, It wUl 1.0 ., ",'ct'lIlIa ry tu t-oughly a lign (ht· doubte-r- I tllg t'l 110 thai Iho'
ou l pu ( Ir-equ vucy m ay lot· monnc reo on.lt tw u metrc rvcetver-. T Ilt' .It lllpHtutlt· o f
tl1l' 011(' 111 1110 1' VOltllgl' II 110 lo w Iha l It I t welfth har- rnon tc I I H 1\1 11 1. I III not
Rulillolt, ( wllhoUI doubl e r e I on " t wo rm-t r e recetve r e ... .' 11 wh .'n t ht.' covvr- la
r-emoved .

Th.' rt'qulr~d lun ing r"ngt· plull ~O t o 100 klh r-eae e-ve- lo..yond the loand limit.
il obtelncd by aligning Ih t, c o r-e o f Indu eta nc e I. I and alt~ rlnll: the t"pplni point
for capacitor C 1.

Tilt· f1r at double r- .tait' III now "ll gllt'd for maximum ccjlectc r c u r r ..nt o f tr"nl
Illtor T 3,
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Th l! 48 Mil l r-eeonant ctrcun I. allllnt·d with th l! t ran.mltte r connected for In a '
xl mum dr-Ive o r , ul l ng a 60 n Il' rmlna tlng r e ete to r a nd 1,'1111,'1' voltmete r (VT VM I
fo r m a xi m um out put . It may b.· n l"C l'.aa ry to va ry the damplnil of Iht.· fl rat f re 
'JU,' ney doubler- circuit unllllh,' OUlpu t vo l tage of thl' VFO dOl'. nOI va ry m ort'
Ihan e pproxtmately 10,", ov e-r- lhl' whole Fr-equ e ncy ba nd,

Tht, followinll Itn e fr t' {jut' ncy a ll enml'nl an d rempors tu re com pen• • llon m UBI b,'
mallt' ....-h vn thr- cove r la mounted In pl ace,

Thl' pl-ocl' dul'" u,'penull on lho' m.-a .urlng In et rumcnt e aVIlUabh' , In the authorll
c allt', a 15 p I-' c a pa dto r with n nell" lh-.. tem pe r-atu r -e cod flc l,-n l o f 7 50 ( x 10 - 1;

waa fo u nd 10 o f fe r- tht, m01l1 fav ou n bll" 1t'llljll"ratur. ' cUlll po'naat!un,

Finally Ihc' wh o! .. V FO m ay bt' e cve red by a I em th ick la y l'r of aty r t' n t' fo a m
o f o the r pia _lie toam mar e etal,

4 . MI-;A S UIl I-:l> VALU f-;S

Whl-n calculated fo r an ou t pu t fl -" llu"ncy of 144 Mlh, thl' followl ne devtaucne
fro m th,' prl' vlou . ly mt'Ol llurl' d f n'qu t'ncy .... e r-e det c r mlm-dr

Waf'm ·up It ' lIIl: Aftl'r 10 IIIlnuI., . 4 30 I II
Afte r 30 m lnuh' lI 580 1\;1:
A ft ,' r 10 m lnuh' lI a t 65 0 C : 25 kll ~

Switching on nfh'r 24 hou r-a : 9 kll ~

On r('duelng tlU' op.' rll li nil volta ll(' by 15'- 108 fit
Non-loa d ! lIho r l- d r (' u ll : 9110 11 7. .

We would hke 10 Introduce lhe new fourth

....

..

- <!H -
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A UTOMATI C SEA HCIl OSCIL I.ATOH FOR TWO METIt E CONVE RTERS

1.1)' II . Wilhe lm m. 8 A T

INTHODl' CTION

The followl11g amoll acc I'lIl1o ry Co r a 11~" 0 m et r e con ....-rw r hlol ll u,·, 'n found VI'ry
ull e Cul fo r m on it orin g Iii e t ..... o m t' t rt' band du rin g pe l'1odll o f low o r non-act i vit), .
It a volda uio bo ring manual tuo ln i o ve r- "de ad" ulln d ll by c llr rylni th b ou t uuro
mut icu lly , Thr- 1I '· II.IT h 0llc II1I1.Ior n ' pl l>\ c t' lI t he cryslal c ec tt tato r o f Ih,' t wo mvt r-e
conve r t e r- and thu ll IIW""pll tlu- conve r tc r o ve r th e wh ol e band •·...en Ih ough th e
tuning of the lIub"t" lu" nt .hortwa ve recetve r ,",' m a in " conetsnr, In o rde r- to de 
te r-mlne the p n· • •-nce of 0 IIlgnal, It III n "Cl'lIl1ory Cor t h,' IIWI"'P p.' r lod o C Ih ,'
lIea rch oscillator to 1.11' Jo:I"t'at enou gh that a new stoll"n wm lit' no t let·d on th,'
recetve r. A sweep pe rfod of te-n st'condli Irom \"104 MILt 10 1~ 6 MIl.t ha ll 1.1"
found to 1.1,' favourauh'. A fte r the prv evncv of a tltatlon hall u.·.·n dete rmlned,
It III me rely nee....ary to .witch t rom th ,' ewept to ttw cry.tal eecutero r and
tune In t h.. convl'ntlonal manm-r-.

I. TJ Il.;QRY OF O I'F.RATION

The tI,·aN.'h oectll atc r- ci rcu it I lv ' n in 1"lgu n' I conlllllh o f a n I. C - o llci ll a to r
( T 3 ) ope r a il ..... at halt t he n·qul r ...i l/Iuxlliary Cn ·qu. 'n c)' ( 116 ... 2 • !'tit 10.1 117 ) .
Th l , III follo wI'd by Il. f r" qu "ncy douuh' r ( T ~) IIti 1'i(' 11 II. B m u ltlvl ura to r
( T I I T 2.) whoee output pu l ll" l1 IIW.·{·p ti lt' LC ~o lldlla t {) r with til .. aid of th, ·
va r e ct or- dlod e n 2.

The mult l vlb r a tu r with tran lli lito r li T I a nd T 2 1''' 11 11 ' ' 11 11 ' ' 11 two " quall)' g r-r-at
HC Ieedback link, ( 10 ~ F/220 kl l ) . T h iH m , 'an s that a IIqua rt,wav,· I.Ilinal ha v 
Ing a duty eye I.. of \ : I 11.1 ll"nc ralt'd and th","t' fo rt, that Iht· Corwllnl lind r vru r n
IIW"Cp are eymrn etr-lcaf . T he s weep p.. r-lod can b,· n 'dut-,·d by "xdlanil ing Ih ..
10 ~ fo' capucttc r-e for on .'. having a lowe-r- capac nencc-.

The 8qua rt'wav,' voltai" ot the rnultiv1urato r 1. e onvertcd tnto nn ,' xpon" nl la lly
Increalling and dcc r"allng voltait' In th,' HC combtnatirm comprlliling t h., I I\Hl
re e tet or and th . ' 5 ~F capacitor. Stnce Ih e ume C(mlltanl of th i s ln ll'grating link
I. g rt'ah' r t ha n t he I'u l l.lt· du ration of the .quar" .....av" vo110g" , only a IImall por
t io n o f the " xpOlwn tia l chaqw and dl.charg.. cur-ve la utlfIz ed, T h l ' IIlt 'all ti that
the IIWt' e " voltllK" for dlcde l> 2 I. practically trianl,oular. F lgu rt· 2 I.I ho\~.. 1.I t he
wavefo r-m In t h.. t lm c .{"a lt· ,

In o rdc r to vn au rv th a t tI\t' IIWI'l't f rt· qu ,"ncy. a w., ., p wid th lin d N 'ntn' r l"'qu ~'ncy

o f til" s ee rch o tlclllBt(l r Ill '" Ind " Ill' nd"n t o f oP " " ul lnK v"I1I111" vn r-Iatlnn a, Ih ,'
d ,·nl·ct lo n IItaj;l" ( m utnvtu ru to r ] and t hUH tln- vs r-ncto r {Hud ,' 1I1"t' p rnvid ,-, l with
a I h, blltz ,'" voltaK" (lI ·o .. r d lo d,' !l I) .

The LC oadllator and lIubtl " qu ,' nt dcublvt- IIl l1.g t' IIhould b. · clvet r- lc n fly lin d me
c ha nically conat rtlc h..d In a .Imllar m a nm-r- to Ifn- cr)'Htal ollcU lato r circuit ullt'd
In Ih t' converte r. T h e ci rcuit 11.11<1 c(lfl1Jlon ..nt valul'1I glv"n In FIll:, 1 ."rv" only
•• a n exampl.' of m ""ny IlO•• lu h: cl rcultl.l ; It (II 1I1mUa r to Ih ,' o.dlla tor ci rcul i
ot the I>J 6 7.7. SSB trannt'rt" r (I) . T he t wo 11 6 MH z l'ou piinK (>aplI.c1t(lrll. nln
lw connt'c t"d tOI.·th.. r at Iht' m lx.. r I' rtlv ld l11 g th at th,' n'" vol lnJ:". of III,' Cn-·
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quency multiplier stogl'1I a re lIurrlcit'ntly great aa to allow cou pllng capacltora
of max, I, ~ p t', In this ca ev, It wHl be ml'rl'iy nee .. lulary to awltch over till'
operating voltage whl:'n s witching from Un' sear-ch to manual tuning and vict'
ve r-sa.

1
Arrpll t ud

DL B AT
--

Time •
Fill, 2 OIHpu t volta II" of til l' mctuvtbretcr circuit ( uppvr cu r-ve )

and ewvep voitagt' Il.CI'OIlIl diode IJ 2 ( low.. r cu r v.. )

2, CO M I' ONf,;NT Ok:TA ILS

TltoT3

T'
n 1

" 2

BC 108, BC 183, 2 N 708 , 2 N :lIJOJ or etmna r
HF 224 , UF 173, a t· u s , 2 N 918 or IIlmUa r
Z 6 , OA 126/6 , B ZY 8~/[)6V2, I N 4 29, I N 821 (UZ • 6 V I
BA 10 1, BA 102, BA 12 4, UA 12~, I N 9~4 , (e. 3~ pI" at 2 V)

3, A LI G NM ENT

The I. C cectltator a nd the lIubllcqucnt I r-equency double r s tagt' a re allgne d fo r
maximum voltagl' Ilt the mtxe r-. During tht' allgnm ...nt proc e sa , th e 1 , 5 1'.10 rt'·
IIlator an d thull diode 0 2 arc t ernpo r-et-Ily conn..cted to the IItablllt.cu vo ltage
sc r o e e D I and t he r e eonent ci rcuit of the I.C oscUlator tuned fo r a I r-eqaency
of 117 1'.1 111.. Thill rnca ne th at a Fr-equency o f 146 MHz will b(' rt'cl'lvI,t! on th ..
shor-twave recctve r when tune d to 29 Mil l. ,

After this , the 1. ~ MO re atato r- [II reconnected to the Inll'gratlng link l'umprill·
Ing the I, ~ M rl rl'lIll1tor and 5 /oIF cRp~dtor and thull to tt\l.' multi vibrator,

The Fr-equency deviation ( IIWe e p wi dth ) is now adjullh'd 110 that UIt' lowe-r- /'t'.

vl'rsal occur-a at U S MILt which means that the r-ec etvt-r tune d 10 29 Mil l. will
ee c e tve a f requency of 144 Mil l. , T he IIWt'(·p width II dependent on tht, coupling
capacito r located between dlod(' [) 2 and the resonant c i rr-utt of t hl' oecttl ator,
T he value Willi 22 p F In the aulhora prototype but the valU l' II ve-ry g rt'atly ,h'·
pendent on the dtode l' ha r8clt'rlllticB a nd on till' I. C rut!o of UlC oacHlator .

4 . nt:n:Rt:NCt;S

(1 ) F . W('l ng.llr t ne r: A Tra n ill a to r l;tl' d Tranllvl'rt"r for 28 Mll z / l 44 1\.1 111.
v n r CO M MUNiCAT IONS I (1969), Edition 4, l'al:"11 189 ·19~
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ACT IVE AUDIO I-"ILTERS - PART

by D . E . Schm it t er. DJ <4 UG

1. INTRODUCTION

Ac t i ve aud io mtl'rl a r lO 10 be deec r tb ed which o btain favou r a ble a t tenuaucn
cu rves without u llng Induc tanc t!lI. A pr tnc tpl e b gi vt!n that altowe fUtl"r11 to be
dtm e n atcned ecco rdtng to prototype m ea s ur-e ment s . Due t o thl' a vaf lebtl tty o f
Intl' g!"all'd c trcut te, t he autho r lOXplll ln ll how 0pl'rlltlonal ampliUlOr li c a n b l' ua..d
fo r lilh' r c on Ueu rll tionl wh i ch e tm ul taneoualy olflOr a no rtcea ble a mpli fica tion.
P r a l' t le a l et rcune an' n ot glv l' n ; they a r-v gtven In t ht· second pa r t of thll dl'
ec r-tpuon .

It il ve ry advlntlgt'oul to keep the bandwidth o f r a d io t' qu lpment al nar row al
poll iblt' . Thilll not only to satllfy etten dllrega rdt'd orrlclal requtr-crn..nt a bu t
ailio to ke ep reqab-ed tranimillion bandw idth. and th u l Inre rjerence to other
I latIonl , at 10 m inimum. It s hould be conatde red that any t r a n s m it ba ndw idth
lhat il grl'att'r than that n 'qu ired. rc preeente wa att·d Iranlm h t-nt' rgy. On Iht·
r eee tve etde , an exc t-lIlllvt- bandwidth wUl CaUIl" a n 'du c l lon of the alllnal-to
no ll'" r a tio a nd thu. a reductton o f the recetve r l' frIc h 'n cy ,

It la 1)()lIll bl .... u llin g lome ctr-cutta, to bu ild up ruur conrlKUra!lonli u liin g only
re. l . to ra "lid c a pa citorllll ( RC ccrn blne ttcne ) Inlh'ad ofl/1duCl llllClOliI and c a pa el 
ton (LC c om hlna tione ] . Se ve r-a l typee of ac tlvo HC fll l (' r li an' t o bl' d l'lIc rl hl'd
t hat a re " lIlw cially lIul t a b ll' fo r t ailo r ing the vctc e f r vqt n-ncy ran ge .

2. CIRC UIT S

T h e four moat alm p h' and e llsUy undentandabh' c onrlll:\lratlonl of the m any
kn own ac tlv t· fll tl' r circulta ha ve been chosen, from wh ic h only t wo wil l bl'
conalde rt'd In dlOtall (1). (2) .

2.1. llAS IC LOW4PASS AND HIGII -PASS CInC UITS

Ftprt' 1a liI howa a h lgh · pa n nue r ulinll: a hu nt r l'lllton , a nd n il: . Ib t he de 
rived low- pa l l fUIl' r. II lll:h -pa a l a nd low - pal. fll tl' r. u l ln g ee r-Ie a r ellator.
e re shown In ,"'II . 2a a nd 2b . stnce Inductance. fo r fil ler a pplication I In tne
a udi o f re qul' ncy r angl' a rt' large , ht' a vy a nd t'xplOnlivl' eompcnente, only fll t!:'r
ci rcuit. ball'd on fo'lgureli 111 a nd 2b. I. e. RC fIIt .. n , wUl be expla ined fu rthe r .

The ampll fl lOrl conratn ed In th e ba ilie circ u it d lag raml a re allu med to be Idea l
Impedcnc e tran e fo n nl' r s ha vin g a gain o r A · I , an In fi n lt d y h igh Inpu t tmpe 
danc e , an In li ll ltt'ly l ow output Im pedanc e IOn l! /10 J>ha l t' l:Ih Ut . In p recuce, a
l u fticl l'nt ly llood approximation oflluc h a m pllfl era can be ae hteved u ai n g a com 
m on - c o ll e cto r t r anll stor c onflll:\l raUo n ( emtue r ro ll ow t'r ) .

2.2. ATT ENUAT ION RESPONSE

The a lt t-n uatlon cu rve obtainable with th t' lt" c1 rcultl ha ve a maxlmum . kl rt
Ilopl' of I B dU pe t- octave o r 6 0 d U pe r- decade, T ht, l\mdam t'/ltal dllll" r!:'nc t' bl't 
ween a h igh- pa l ' a nd a low - pae. fUter la : T ht' aU t-nuatlon o r th e h leh -pal a
fUle r Ullin , Ihunt rt' l l l t o n ( Fig . 1a ) 1Ilrlvl'1 lowa rdl In fin ity on dt'c rt'alln,
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26 mV

I ,

Ihli' frt'que ncy..... h.. rlt'll.. Illl' a Ht'nualion o f t he low- pal' fUt l"r acco rding to
"·Ig. 2b approach". a Unlh' valu..• on Inc reaal ng the fr l"qul"ncy: t hla la bt'caua('
a voltagli' division b .... twlt'.·n n'.lalor It I a nd th e ou tpu t Impedsncv o f th e am 
pllUer wUl only occu r al high fr.'qllt· ncie•. With a bi polar Iran . l. lor In a
com mon cottec tc r- confliUration. t hia OU l pu l 1mp..danc e Zout i, li'qu . l t o Iht,
Inpul trn pedance • Z 1n of t he trana ialo r In a com mcrr- baee conflgu ra llon alnc e
t he la al ahunt capacitor C 3 ahorta th .. base t o ground . t h lght· r Ir-e quenc fo
( F1g. 3 ) . It i. thu ll po ••l bh· to calculate th .. ma ximu m a laI' bu nd attenua uon
of lin' 10W - p llllll fl lt t'r wh il , t dl nwnllonl nfr: the ctr-cut t I lncf' 70 In cu n b ... cetcu
la t<'d IH'co l'dlnR to .. qu a tion In 0 1' l b ,

Z ~ !. ~ 26 m V AI
In S I.,

Equation la: Inpu t Im p.'dllnc.· of II bll'0lar t r a n llia lo r III a common-baH., t-ort

flgurallon, Wh.'I'., S • rrunsconductancc-, I" ••-mnu-r- cu r-re-nt ,
Ic • cottector cu rrent ,

A Iran a lat o r having a collecto r c u r- t-..nt of I rnA will linn' a ll IlIl'ul Imp..danc('
of 27 fl In a common-ball" eonrtgurnllon, If a rt'lIll1lor o f 10 kU III lI.. lecu-d tor
It I . tilt' m a xim um lIWp band a tt e nu a t ton a m nx 11II:

• 10000 II
26 Il • •• 51.7 en

Il l gh ",r altt'nualion valu"a c a n b., obtain It'd by InCrt'allnR tln- ccnec rer cu r- r vn t
ao that th e Inpul Impedance 70 1 la d.'crt'alllo'd or by cor n'lIrwndlnllly Inc rl'alline
the valut' o f r li'lIl l1 lor R I . Bo fh eall .'11 can cau ee difricult it'lil bec au se t he DC
op.. r a tlne po int of t ht' t r an a l ato r m Ulil t be adjuatt'd and m.lntaln ....d. An tmp rcve
m e nt ca n b., ae hi o'Y t·d by u a ln ll a Uarlln lflon circ uit a('co r.linll to F i g , 4 Inalt'lld
of a I lngl" t ran lli at o r , T hl' Ila rlingt on ci rcu it allow a er.'ah'r alt'rh 'lI rt'lIll1tanCt'
va lu .. a to bl' uaed slnc., t he Incrl'all .-d cu r- rent arn pltf'tcat lo n " w an a th. t lo;osll ba llO'
cur- r ent wUI n ow tor t hl' su m .. col l ector- cu r-r-e-n t ,

when c a lcu la ti ng the m a xtmum poa lllb l(' auenu a t ton obtalnllb l t, with Ih ill con tt
euratlon, It s hould bt' note-d Ihat the Input trn pedance o f th t, Uarll n gt on circuit
la aom ..what hl gh t'r th a n tha t of. trana lato r havlnll tht, aaml' cot! ..c tcr- cu r-e-ent ,
Thl . la bec auee the ba a e of th(' second I ran.lllto r in a J>arHn lflon circuit ill not
d tr-ectly connected to ae r-o poterntal In th.. AC IIcna(' bu t via t he Inpul Im pedance
valu l' of the Cint t ranalato r .a glvt' n In eqcauon la, Tho' cenector cur-rent or
Ih.. flr at tra n a l at o r mual there fo rt' b., Ineludvd In th l' calculation, Howeve r , alnc('
th la cur-re-nt ia very low, tht· Impedance, wh ich la no long.'r nt'gllglbl(' , ..... 111
.Iao a ppt'lIr.t t he OUlput reduced by th.· cur- r ..nt ampliflcatlon factor fJ2 or t h lt'
aec ond I ranalator,

26 m V

I"
• 26 IIlV HZ

Ic 2 fJ 2

-( 1»

Sinc t' Iht, atatle curr"nl a illpllticatioll B 2 an d th t' dynam ic cur n'nt QlIll'lIflcAt lu n
/3 2 an' IIpproxhnnlt'ly t'qual , tilt-' following o(f('rll ... gund approximAtion

.2!!...!!!.Y
I"

t-:quatlun l b : Inpu t im pt'danc t' of a i>arUlIgton c1rt'uil ( Fig. ~),
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Vl'ry larae IIl'rillll n'lIll1torll art' pt.'nnllllllt.lll' wht'n a fie ld efft"c t Ira n lli lltor III
u svd in a common drain amplHil'r cr rcun all given in Fig. S. T hill con tliU ra
tlon It'adll to h i gh II10p band attenuation valUl'lI although the outpu t bnpedance
III om- or two o rdt'r. -o r-magnUudto higher than Ih at o r bi polar tranal.to rll due
to the low t runeconductanc e ( Zout _ 1/5, III In t he .aml' order- all for vacuum
tu be s ) , Howvve r-, tilt' euenuauon o r a ppr-nxtmarely 60 dB attai nable with a III.nglt,
tron al sto r . hou ltJ lot, lIufflclenl for m o s t applications,

"•
"tOl onlon2

Fill, -4
T>arltni\un Circuit

c

,

~---....- O t U l 'V

IH

I., TIS 341,

'"

Fig , 5 F it ' l li efft'cl Iranllilltor In
rommon-dretn circui t

2, J , I'HOTOTYl' f<: jIH:Asu nE McNT A Nn ~H:ANS O F CALCL: I.ATION

stnce acttvc rJllt'r clrT ullll art' not ,'allUy calculeteu, .om t' fundam l'ntal. were
la id d own , A prototype mva eu r-cm e m wa . mad,' undl' r th l.'ljt, cond ition II from
wh ich any d "lI l rt·d cutoff t rt' (IUl' ncy a nd within lImillil, any cu rve Iorm can bl'
d e rlved . The prot otype mee eu r-em ent Willi m a d.., on a 10'01" -1'11.11' rtl tl'r,allllhuwn
In Fig, 2b , ec co rding to the Io l lowlng conll ldl'rat lo nll :

Th e 'e rh'. relliatorll II I , R 2 and R J arl' of th e eerne va luI' , th e IIhunl capa
cnore C I and C 2 arl' aho equal and II I. only rhr- VO[Ul' of C 3 Ihat I, va rl ..d
( Fo r a hiah-pallll rHtt'r a. gjven In "'Ie, la, the rollow'lng i. valid: C I 0 C 2
o C 3, It I • It 2; II 3 I. varlablt.. ' , Uy rt'duclng thl' value of C :l { or Incrt'all
ing n 3 for thv hlllh-pa". Idlte r- I with n'.pl'ct to C I and C 2 ( or R I and R 2
tor the hlgh-pa'lI rHlt'r J It I. po,u~lbl(> tor the rr-unauton bt,twt'('n thl' pan blind
and IItOP baud to b., vllrlt,d up to cve rehoot eondHIt>n'; at tower- valut'll of C J ,
tht' circuit can ev en brt'ak Into olleillallon , bUI thl. Is not ccna tdered h vr-e,
Sl net· It haa 1.0 ...·11 found that th t, Saln l' I'r ln C'lph ' I. va li d {o r both high- pallll and
low-pails rtl h"'II, only t Ill' low-pa lill fil h' r ner-d bt, dilicuali t' d,

'l'he cu r-vve obtatncd from the prototype circuit acconllng to Fig, 6, art· shewn
In Fig, 7, To r l'd lmt'n , lon the cj r c u tt for othe r- cutoff {rt'flu t'ncll"II , it I, Ill'ct'lI
.a ry 10 bRill" aamt' 01\ Iht, cutoff frl"qu .'ncy of the rJrll t HC - Iin k comprllling It I
and C 1. Thill rrt'qu.'ncy I. dellignalt'd fl 10 ou r example.

• 2 n:HICI
j':quatlon 2
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MI', . u ri na _ r rangl-m . nt for th l' p r-ototype rr u-••u n· m " nt

r---~+----------------",~-4 . " V

"I

T '"-
T2

...
11 . 1) , I( " • • 11, ' '\01

••

Tl...

,..

••

Mat chIng

F ii . 6

Th ia (re qu l' ncy w ill only colnchlt' to Ihl' - 3 d B limit frt'lfIl l-ncy when C 3 •
O. ,U x C I. TIl(' amplttu de or th, ' c verahoot with r v..".'ci to th,- \<.,,<'1 III fro' ·
quenclea well below th e c ulof( Cr t-qu I'ncy I, not conald" f t'd during t hil. d ..rin lt lon.
F 1ru "-' 8 h•• rnere rc r e bt- l' n prcvtded •• a n additional aid to lli'play Ih t' ro' l a·
t tonehtp betw een ' 1 a nd (.3 d B .a a Iunct ion of tho' rdlltJon8hlll of C 3/C I . If
a rUl e r for anothe r f rt''1u t' ncy I, to lol' r e c aleu fated (rom t h"I" 110'0 p r-ototype
c u r vel , t hl , a hould be m ad. , In th.' (ollowl ng mann.' r: H r lltl y lwh'c! rhc f'l' (lulrt'(j
attenuation c u r-ve f rom ~' I g . 7 wh ich In tu rn lay a ucw n till" I'l-!ut!on llh lp e stc: I.
10"11 . 8 then Indleah'. t he r l-!atlnnlh ll' f. 3 ..m If I _

H• • la to r R I o r cepectto r e 1 e r-v lIJ\I.-n Mnd the \lahl(' o f Ih.. approprla tl- a l'eClm J
compone nt , L t". C 1 o r It I , mu et tw dd t"r mlnc.·d with Uw a id of fl fro m ••..IUIl·

t lon 2, Ca pac itor C 3 i. dete s- m im-d f r om C 1 and Ih ., t'vlatlon a hlp C 3/ e I In
dlcated In lo' Ia:_ 7 . Sinee It wall d c· te rmlned thai It 1 • It 2 • It 3 a nd C 1 • e 2.
all fr. qu('ne y-dt'l erm ln ln i e ornponcnte (,r Ihc.- circuit art' kn ow n .
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2. 3 .1 . EXAMPLE

A 10'A"· pa .. rutee with the followlnl Ipec l fica tionl II n 'q1Jlred: r-s d B • 2.7 kHz
and a n oves-eheot of m a x. I dR . Alia Jive n il: R 1 • R 2 • R 3 • 10 kn . Re 
qu f r-ed a r t' th e value. o f C I , C 2 a nd C 3. Fi,urt' 6 &howl that C 3 w.. 5.6 nto'
in the pr-otot ype ( C 1 • C 2 • 10 nto'l ln o rde r to o btain an o vt' rlhool o f approx .
0.6 dUo Thll Indicatu : thai C 3!C 1 • 0. 56 and that accordlnl to FII . 8
f_ 3 dB! f1 ·0. 88; f l I. th UI 2. 7 kfh!0.88 • 3.07 kH z.

E~atlon 2 IhoWI th.t : C 1 • 5. 18 nto' and C 3!C 1 • 0 , 56 10 th. t C 3 • 2.9 nF,
No rmally, cceve enceet I tandard va luel m Ul t be u sed I e , I. C 1 • C 2 • 5 nF
. nd C 3 • 2.7 nF) and th e . t' rtt'. r t' . JaltJ rI .ompwhat va r lt'd If lhil I hou ld be
necee.. ry wh pn dt' vla tlnl I rt'. tly f rom the req1Jlred valut' .

3. ACTIV E rn.r eas USING OPERATIONAL AMPLIFI ERS

An ope rallonal a mpli fie r with ne l . tlve feedbac k down 10 a vol tale a m pllflc a t ion
of A • I II .....en tlally be tte r with re spect to aa tll fy ln, th e demand l ct an id eal
Impedanc e tran lforme r- th.n I•••1mpl t' tran . l.tor. Such a m pl ltle r con rl ,u ra l lon.
are avallable al Int elral l,'d ct rc une at pricel well within r each of amateur- e ,
Sincl' tht' I" ccm pone nte have very low Input cu r-r ent rt'qulrempnt l, they are
ve ry I lm Ua r to th e darllneton ci rc uit g ive n In Sect ion 3.2 . wh ic h meane thaI
Ihl'y art' l ulta ble for Ul e with Hlt l' r l h. vln l ra the r- h1ih I (' r (t'l reetetence va
lu ea 'and low ehunt c a pec nenc c . T hll II cllp('clally true when an additIonal
r ('lll to r ( It <I ) 11 u'l'd to com pensa te for the vol tage drop ac rOl1 me It' rle.
reer eror ( see Fig . 9 I . Th ll r Pltltor s ho uld ha ve a va lue ..qual to me lum of
the r ...l.tanct' valu('1 a l th.. non - In verted Input,



By s li ghtly e xlt'ndln fil: the circuit , It la po a albf e 10 not only u ev It aa a n ec uve
fUt l'r, but a leo to obtatn an additLonal ampllfi c a tl on . Suc h a cf r-cut t i . gtven in
F ig . 10 , I! the r e m a in in g ne gat lve Ieedbec k 111 IIUrnel l'nl, 111'0' availabl£' ampli
fi catLon wlll only be d epe nd en t on the r e te t tonebtp ( R 5 + R 61/R 6. Stnce con 
ven uonet o pe rationa l ampli fh'r a offer non-loa d ampli fi c a tion vlllul'1I o f ev e-r- A ·
1000, it III po nlble t o obt ain cpe r-attonal a m pltrica tion values o f up t o A . 100.
co r reapond ing 10 40 dB . Th e r l' lIill la nc l' relat io nahtp In the ne gati ve Cl'l'dbac k
loop i a Ihua 100 : I , fo r In s ta nc e , It 5 . 100 k l1, R 6 • 1 k l1 .

Ope rational amplifil' r a a r -e usua lly o perated f r om two ope r-a t lng voltagl'll , l. e.
one poaU lv c a nd o ne negatl ve volta ge t o groun d ( z ero J, to r lnetanc e .:!:. 6 V.
The inputll s houl d he co nne cted t o aer-o in th e DC evne e, Ir th ta occu ra using
a n add tr to nal r t' a l ator ( H 7 in our exam pl.e l. it wil l be nect' 8 llary 10 tn c r e a e e
t he va lu e of R .. by th e aa m e amount. In a c tua l fac t , t he foll ow in g m ust be Iu l-.
fill ed : n 1 + H 2 + It 3 + R 7 • R 4 + Rt o t ' wh e r -e Ht o t repre sente the pa t-a lf e l
con figura tion o f It 5 and, R 6 ( Uoth art' connected to ze ro pOIt'ntial. H 6 di r e c t
a nd R 5 10 the ou tput wher -e z ero 18 usually p res ent I , Ho we ve r , e tnce It 5 III
s ubst a nt ially fil: r l'a te r than It 6 in t he case o f h i gh am pl Uication , the following
IIlmplUication III pOlllllble

R l + H 2 + lt 3 + ft 7 . 1l 4 + H 6 Equa tion 3

In addition to thi s c on dition , it may be ne c e a aa r y t o p rovtde one o r tw o s mall
c a pa c it o r . or ft C combination s In o rde r- to n(>u t r a ll z e any t endl' ncy t o R "~ ce
d il a tion . T he value a of these com pon ents are dependent on the Internal build
up of the ope r-at tonal amplUier wh ich means t hat it II Impo l8lbl(> 10 glvl' any
e xact va lul' s h e re , The data IlhE-ets a nd ap plica tion notea o f the manu fac tu r e r s
conta i n auch detail a, Some of th e a vailable Int e ll'rated c pe rauone t amplifie r a
a r e built-up ao that no additional d rcu it ry wUl be r equt red fo r m ost IlppUca
none ,

4 , AI'P LICA T IO NA L NOTES

It c an be eee n that Ihe a c curacy of the rellult lni attenuation cur-v ee II Iloh'!y
d ependent on the a c curacy with which the freque ncy-determ in in g componvnte
coincide t o the ea tcute tec ve tuee , It Is tne retore tmportaot tha t only low tol er ,
a nce r e s i s tor s ( 5" or better 1 and capacitor. are ueed.

By co nnec ung Icw-pa ee and high-pai S rntere In ee r-re s , it is poll sibil' to obtain
a bandpas s cne r e ctert euc .

In o rdl'r to e nau r-r- t hat the attenuat10n curve Is not distorted. it Is n ec e asa ry
to fe e d th .. (l lte r fro m s sou rc e impeda nc e t ha t III Ilt 11'1I1lt t en times emal le r
th an It I , wh e r ea e t h.' l oa d im peda nce ZL at the out pu t m ust not be Ie ss Ihan
Z l. • 30 x H l IB where B Is the sreue c u r r ent amplifi c at ion of the t r a ns is t o r .

5 . REFlm ~:NCES
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AC Tl V~; A l' UjO F1l.Tl': IlS
P A Ul' II - I'ItAC T ICA L C I HClJlTS

by D . I'; . Schmit ze r-, UJ ~ BG

INTH( )IHJCTION

Tin- Introdur- t o r y a r-ttch- "Act tve Audio F ll t"I' . " ( I) IlillOW 10 b.. t' x l t'o d l·d by a
" " I'h'. of p r-oved IIl1d nu-aeu r e d dn·u lt. dl·, I"In-d 10 p r-ovtdr- Iavcu r a lrh- A F !'t., .
paoli " for bot h 1I·ltolllllH and r .-c l'l \ll· I1pplicll lion • .

Th.· IlWltlUII'o' d Cn- qu ,'ncy r'e s po nev ('ur\l"11 U I'" ,,1\1 , 11 fO I' vuch of tho' gl"" n e1 r
e u U II, A un l \l"r llla l l' r ln lt d circ uit ooll r d ha ll heen d.·\I .,luPl·d ....). Ih l' autho r thllt
11110 ,",' 11 ul l d"lIc rlb.'d c l rcu lu to b, ' buil t uJ> In II IIlm p !.· lin d IIpa c t" lIi1vlng r naunvr- ,

Th,' Int .. II I"lbIiHy of proc"lIltl d 1I",",eh III nul lIo\lc~aloly ] "1111 than wld ,' lo.. n d

tran llm l ll, lun ll u nd l'r "ood o p.'ralll1" cOII\III1<J/11i (hl~h .. Iw,.l-to -nohu' ral lu );
howt ' n -" , under poo r eondltl<lIl' I h l ¥ll n u l Ill" h \'..1, u.t. ,. II ... e tc , ) th t, ad 
YllI1ln"." e r v \'t ' r y a ppa rt'nL T h" lIt advoonlftll '" werv "'I"aln.,1 III de tall In ( I I
and (2) ,

I. A F F II:n:IlS IN 1' 111': TU A /t;S MI1 Mlllll'I.A H lH

T h. ' Itvallabl .. t r un srnt t I-n.' r gy of a \10k . trunem tu .. r ' s b..ne r ul ll h "d If th e
a udIo fr " <lu"lIcy ran~.' p r ovld ..d b) ' Ih .. uucr-opuom- I, l imitvd to Ihal Crt·qu I·n t·y
epecr ru m r vqulrvd to r votc c Iru 1I 8 111 111810 1l , 'I'll ., 10 .... ·,. ':'1 d ll f r ...queucy IInLiI
Ill't'd not 1)<' 10Wl"!' thun :100 Iii. ami Ih. · u pl"' r lim it n ot i: 1"'a t" r t ha n J kil l , In
atlditl tln 10 Ih illl , Ih ,' r l 'lJlalnln K t l'a n llmlllll!" ll rlUl~ " IIhm il d ta ll uy 6 <I ll per nl' tll v"
In Ihl' lu .... r-r- f"" qu~'n (' y d lrt-ct!on ( ha lf th r- f "" ,~u "llcy • ha lf tlw Ka ln ) ,

1.1 , SIMI'Lr': LOW · I'A SS FI LT~;R

Th.· .'a , Io' .1 mannvr- of sU ppl'l'lIl1ln" lin!' unwa nt .. d h li:lwr frt''lu ' 'n cy com po n.' n la
abo ...· J k ll 7 ia 10 UIII' a I lm p l.. lOlli-pa l . fIllt'r .uch a . Ihal g lv l' n In F i g . la .
Tfu- dl ladvanla " . ' of thll ci rcu ll II Ihal It mU BI b.· ds-Ivcn fr om a low Im pedance
sou rev ( Z , 500 n) 110 th a i th e Ir-.. qu t"nc y rt" IX>lIl1e cu r-ve III nol distorh·d. Si ne ..
euch a 1II000 rc(' ( m tc rophone I II nOI a l....a y . avaU ub l ~' , Ih." high Im p..dance c i rcu it
" ivt'n 10 FIlii. Ib - whe t-e the aou r c c Iml,,·danc .· m a y bo' up t o 10 kr1 • could bt·
o f advanl. gt' , Small l' r ca pac nenc e valut-' a l Ia rt' lII ult Ihat m ay bt, 1I0mt-what
1""II.. r 10 oll llt in lind whi c h t he r-e for-e I" nd 10 c om , ,,, nll a t.. fo r Ih .. ~·xlrll I'kpt"nSf'
o f Ih.- eecond Iran lll lli o r .
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f't i · I e C i rcuit la ( CU P/l' al a nd I b [cu r-ve bl aa "H,II aa circuit 2a/2b [eur-ve- c l

The me.aured Ir-equency rt'.poOh' cur".'. o f both ctr-cuue an.. 11:1\"-0 in FI~ rt'

i c. They Wl'r.. m ..allurt·d a t a n opt'rallni: voltagl' of 9 V u,dng th., ('omjlo,u"nt
va lue. eivt' n In T a bl" 2. Since t h.. cur"o'. of clN:uita dt'lligoed for n th .. r- cpe r-ar
Ina: voUagel orCe rt'd no neue... ble devtat tcn, no furthe r cur"... ar.. &In-n.

It c an be seen th at the hi gh lm p..d anc e circuit ( "" i. I b I ha. amo n ' Ia vo u r-a b l..
reepcn ee at hi gh er r rcqu en cte s, The n ' IU IO/1 (01' th l a Willi glv.·" In (I ) . In " pltl
o f thl _, the Ir-equency re eponee uot'a not e xhlbtt uoy conllld""'llbh· dlfr.'r" nc .·
between the low Im po danc .. a nd th v h lah Iml',·dIH1Ct' configunltlnn. Slnc.' thlll
is al ia vilid for th.. fo ll ow in g cl rcultll. only thr- f r t'qu t'ncy " t' lIllOn lll ' cu r-vc of
lh~ l ow Impedane e clrculu wUl be ilvo'n .

Doth veret cn e o f thq .Im pl e Iow - pa •• fI ltt'r can bt' bullt ul' on part "11" of Iht,
pr-Int..d c t rc c n boa rd P J 4 DC 001 ( .l'(' "' Ig , 'I ) . T he- all.ocial .. d ccmpcen-nt
loc. tion pl an . a r e g iven In "'I JU no . Id and I e , T h.. valut,. of tht, dt'.lgnal"d
cornponente a r", lIated In Tabll' 2.

r . 2, ADDITION OF AN AMPLIf'IEB STAm:

It I. po••Ibf e with ••uttebfe m odif ic atio n of t he ci rcuit to combtm- a n . mpll
n ",r with a Iow -pe•• filter to form a I pal't' a nd com pon e nt •• vl n" combtna uon .
Thl . I. explained in conj unction with the .Im p le l ow-pa n rltt .. r In Jo' i gurl' 2"
or 2b . The frt'qu e ncy re epon ee curvee correspond al m .. dlum and h lWh f rt'qu t'n
del e xa c tly to tn c ee o f thl' lim ph ' Icw -pa•• fUtt'rl without ampliflt'r ( ,"' (I , t c ) ,
At Icwe e fre qu e ncl"I, the capac ito r. C 3 and C oJ of the aml'Hflt'r .tall" cau ev
a cain r ll'duction ( curve " e" in "' ii. Ie) . T hl. "b••• cur -orr " I. v.. ry d.... i rt·abl"
for l pet"c h a pplication. . If t he i.1n r t' duc tion may com menc .. at 300 Ill" thl'
c e pecnwice valu"l eln be r educ ..d to I j.I '" fo r C 3 and 25 j.I 1" for Col.
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. \Ja •... ... m... I"IN '
, 'lXlk lOOk "'"' J ~ I

~l ..
~ CO.. l6P " lip

'" • ... " - '< "
0

1100 ,-
t"ll. 2. 1.0Y0 inlpt.·dano low -pA"" rUh'r

wLth amphn"r
"'ia_ 2b Iltgh Lmp_danr." low-pa"" t1lh'r

.... ith arnl'lUh r

TIl" 0 dB p"I"1 of th., frt'qut'n<:y n .pon••" c u r-ve c o r- r-eeponde to tht· \!O!tilK'
aml'ltrication A In Tab'" I for th." drculta IIt ...vn Fig. 2& /I,ul 2b.

0 l" ' r at ln i volt"go' , V , V I2V JRV

Vol hI ll'" a m pllfkatlun A 7 .• .. , 3•• 3. 1
forC ~·O jJ "· 17.8.tll 12.8 d B 11.11 dB 9 .8 dB

Vulililil t. aml'lUkatiutl A 104 137 171 2311
for C .. . 10 0 u F -1 0.2 d ll 42.7 tlB -IS dB 47 .2 <I ll

Cu r ro'" ! rt'qul r "mt'nlll 11. 1'1'r oa , approx , "'pp roll. _l'proJl"
I.~ rnA 2.1 mA 2.-1 rn A 3 .2 lil A

Th.. eompoee-nt location plan. for tho' low_pa•• fUt .. r C'!rculta 1lC'('ordlnl to
"'II . 2. and 2b a rt" ,tn'" In " Ie. 2<: and 2d .

Tht" fUt('ra d ..acrllwd In thO' follow In. Il.·elton. ('an .Iao be- combanrtJ .... L1h an
amplUto' r atalt' provldlnl Ihat tho' Input circuit Is In Ih.' fonn of a 10" -p-lia
fUt 1', Th ., important point la Ihal tht' flr.1 Ittte r 1'''.1'101' of the 10" impo·dane.,
eonfirur.Uon I. alao u.f'd •• col'l .. cror rt'.lalor for tho' pr.. c ..dlnl tran.J.lor.

1 , :1. A ST E E P SKI HT!:.: !) I.OW .I 'ASS t'lI . n m WITH B UF F E H

It tho' p r l ndph' I. tak"n a tuu .. furt h ,'r. II I. po••Ible 10 blilld up a clr('ult tha t
aUow . a .I to to p .. r- t r-cble ('ut-off. The cj r c un, whi ch I. l i ... .-u In Fil\lr.... 3a
I low Z I a nd :lb ( h i gh 7. I. ('o llll i.l. o f a common ecnectcr . t11l t' Ioflowed by
t wo tcw-pe•• filt <'r sec t tcn•. TIll' ('o r n" ponding fn' qutonc y 1"'.1>1.>111" c u rv('. a rto
ill v(' n In . '1. , :lc a nd the compom nt locallon plan. in I' l l . 3d a nd 3.·.

It tht' • •-cond low -plla. fllt.'r I. d ,'h'lt'd•••Im l'h· lOw- I.... fl ll .. r cr rcuu w il l
r .. . u l t w it h a fre qu o'n.,y 1''' . 1'' >11 11'' . c('o rdlnl to F la:. i c. T h.. addilional bufft' r ,
how .. ve r ••1I0 \lo'. th .. low iml',danc .. clrc'ull to 1.> .. ua.'d w it h 1I0Urc.' iml'"'dllne ...
UI' 10 e kll.
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1. -1, SPEEC H WEIGllTl"'G FII.Tt;H

If Ih .. o ptimum rn·qu.,ncy r .. llpo n..' for "ole.' trllnllml ••lon. \\o'lth a Ulill. cu r-orr
of 6 tlB 1" '1' oc tU.VL' hI to bfo' echteveu, a point In thl' ci rcu it ha v ln l!l " dl'f!nL'd
imp..dane.. I. r e qvt r-ed .0 that thl' r ..qu l t-..d fr.'qul'ncy rl'.pon." can l... obt alnod
u.lnll __u(tabl.. coupllnll cepactrenc.. , A common colt .. r-tc r- .tagl· la .ullabl .... for
Ih l . pu q>Olf" etnc.. the t ran.hilor Input tmpecanc .. III .0 h igh tllIlt th.' d f.'cll".,
In put Im peda nce I. only ud.. r mln .'d by the dl,.lro·d low Impedanc e of till' ba lfl '
vol tage dlvtde r-, It I. only n..c ..... ry 10 u••' the lowo r- valu... 1l1VI'I1 In Tablt· 2c
for C I and C 2. T hla f111 e r can b.. com btm-d with II .Imph· low-pall. ruler lUI

s how n In F(i . -II ( low Z ) and Fig. -Ib (h igh Z ). Fig\lrt' -Ie 11\11.'. the rr-..quency
rt' IlI>on llL' cu r"... of th c ur-r-angem on t , whkh c an b.. buUt up on part A of Ih.'
P C - boa r d . Th.. co r- r-eepondfng component location plan. ar.. IIlv ..n In "' Ig\l r t' ll
-Id a nd 4.. ,

T he .h·"p Ilklrl ...J low. pa.a fU t" r Ill"..n in F ii . 3a and 3b cen bl' ull t'd in 11\1'
811m .. munne t-. 'I'he fn'qu l'ncy r-vepcnee eu rvv obtatned with eue h a c onfiguration
I.. allo iJvl'n in Fig. 3c. Both th.· .imple and IteeI' Ikirl...d I",· ec h wdghling
rut.. r m Ult be dr-Iven from Il low Impedance lnurc"j th ...ou r-ee l mpedanc .. for
the low Im p..da nce conrlg\lratlon . hould b.. 1"11. than I kn , for the hlgll Imp.,
danc .. ci rcu it I..... t han 5 kn.

_~_-J, '-_-'-.....,.

'"....
on

-
-~Il

_~-J. -J_-"-.., •

n,. 4 . S\ml'lr 1_ lm~.
.pt' ...1> ".,"'hlll fille r

n" 4b Slml'lr "'... lmPHlulu
.1'""", 1> orel"'l\ll l nU..r

4 6 1004 6 810kHz24 68100 2 4681kHz2
f •

nil. -Ic sp.· .·(·11 w.. lghtlnll fUlt ' r ulling • aiml'''' low-pa ... fllt"r

/ 1\ DJ48G "I
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2, AF FI LTEHS FO It IW CI ':I VI-:H A P PLICATIONS

In many caS~II , It III not nt'C\'lIl1u ry to provtde additional (IIt "I'1I In Ih ., AF chat n
of a rt'cl'\v.. r IIln,' o' tI\l' bandwidth III lIuffieit'ntly /11<1'1'01'0 du .. to th .. l'" eelec ttvtty,
In IIpilt' o f thle , It III pOluilbh' that additional filtt' I'1i could p r-ovtde an Impr-oved
I:Ilgnal~to-nolst' ratio. T h i ll III tI\l' CIlII'· , (o r Instance , If Ih ,' IF bandwidth III
" SIH'll l la lly g r vu ter- t han 5 kill, or Ir th c over-all 1It'i,'e tlvity of th" r ccetve r- tak"11
plae " nea r til,' Input of tho' I F chain . Iw r hllJ> 1I with a erylltal flit ,· " , and tht·
lIubll .. qu ent I F slagt"1:I contrJbult' a uot ievable nO[I:I(' c c rnponent ,

AF f11to'ring III (' Ill"' c ia ll y nt'ct'lIl1ary In th.' r vc e lve r du ring rec e prton o( f l'''
qu(' nc y m odu lal r-d I:Ilgnals ",Inc " only Iht' n Is it poae tbte to utillz e th e advantugc
of thlll mode to the full, With Ie-equency modulation, th e unwanted I F nctsc III
no longe-r- ..qually dl st r-Ibuted utter- dcmodulattcn bul Incrt'a.ws Itl:l level with
Ievqu e ncy d"vlnlloll, T h e A F IIlg nal-lo- nohit' ratio wlll t he r e ro re bt' Imp r-oved
Ir t t n- rrcqocnctea above approximlltt'ly :1 kHz a rt" 8upprt'sscd, T his can b,'
at-ht cved with Ih e rtno r clrt'ultll Il'lv('n fo r tranllmlt a pplications In 1"lgurl'lI la ,
I b, ao a nd 3b,

2, 1. AF BA NIl P ASS F ILTi.;RS

St nce Ir-equ eucy componenta unde r 300 11 7" do not cont ribute to ep..ech Into'llIgl
btlt ty , t hey m ay a l ao b.. au pp re sa ..d usi ng Ih t' ban dpaae It tt e r- ef r-cu It a glv.' n In
Flgu '"('1! 5a or 5b; t he Ir-equency rve pvn e.. cu r-ve of these co nngc r e ucn e Is given
In F i g, 5c, T heil .. c1rcultll may b.. 11 0 dlm unalon ed that ui e r"ll1 l1 ln ln g ba nd width
emou nre 10 only about 500 li z . T his n'sults In a conllldl-I'nblt' Im pr-o vem e nt of
till' IIlgnal· lo-nol",,, ratio du ring t.'l ..gral'hy rcc ep uon usi llg a recetv.. r not
l'llu lpped wit h a na r r ow band C W Itlter-, The a ffected componr-nt e Art' gtven In
Ih .. "t e l ..sra phy nuor'' colum n o f T nblt· 2. T hv fr"'lu"ncy rt'lIl'unll" c urv.. of
t he mod lfl .. d fl ll t' r III slv.' n in F i g, 5c; t ho' ccrnponc nr Ioca u on plnn e of t he ba nd 
IJIlSII lilt r- r ci rcuits a r e gtv.. n In Flgu rt's !)d a nd 5,'.

e

.u.
OO. R4

cs « C1 C1 C1 r.> " .. " «o-j
,.J R~ J"' "' ~~"

" " " ,
10 ' " " "

..l.

Input

o

.u.
OJ 4 BG

ce ... cic etc cia " " 0r.X '"" ROO ROO «0o-j

~WR7 R~ ,~ I C l~ eta ~ e"
en .-

lOOk "' " "
.I.

n Jt . 5a Low hn p...dan'"" bandplIlIlI f1lt\' I'

Fig, 5b lil l.:h hlll"'dalll" " bandpa lul rlIl<' I' OJ 4 BG - 23 1 -
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2.2 . UANUWIDT II SI-; L.I-:CTION

U t h.- AF band.... ldth of. r-ec eive r- I. to be s w itch e d , it will be advt..blt' 10 use
nparat., mh'r_ for telephony and t",h' lraphy . T he a rrangt·mt·nt aho.... n in 10'11. 6
I, \ItoI")' ",Ul'ctlv(' Binet" the lell'phony rute r Inert-.Bel the uutrnete aell'cUvlty
du ring r t'('l' lll lon of tele-g raphy ,

Fi g . 6 u ntve r-••1 P C · boa r d (or a ctive audio nJtt"r. I>J " BG 00 1

3 . UIUV"; CA PABILIT Y

Gt"m·rally .pt'lIking. the gt ve n filtli"l" ci rcuit. 81"(' InBt"naUive to over-lead , P ea k
to-p('ak Ievel s up to halt the 0p lI'ratina voltait' Ua can be handled withou t dll 
to r-t lon which cor-r-e aponda to an HMS Inpu t voHale of 1/ 6th of UU' Wh e n u11ni
8 p r-eampf tfte r- , the pe emt• • lble Input volta i " w1l1 b.. r e duc e d b)' th.. vafue o r
the ia ln fa c to r . .

~ . COMI'ONl':NTS

The autho r u eed the '11Icon tran,I,lor BC 167 fo r all ci rcuit • • The t)'pu BC 168.
BC 16 9 Ind thl' para.llel typec BC 107 to BC 109 al we n .. an)' I Uleon NP N
tranlillorl having a high c u r-r ent amplUleation ( n It 10 0 I t IC • 1 m A J I ",

"qulIlI)' lult,ble , E lpE-clall)' l ow~nol ,e Irlnllato r l wil l onl)' be r e qul rE'd In eon 
junction with ext r-e m e ly low 1e .,,1,1 1 .
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All l,t' , I,lo r ll llIod Cllpilldlorli IIIhuuld h a vo' tht, 10101 e 111 te te r a ne e po••U,lh · ( 5", o r
h'III1 ). Althou gh good fr,'qu"'"cy rt'lllM lnl1O' cu rl"'. can b... obtalnt'd with com pc
no'nt. having hlgho' r tole renee valu.·. , cvrtetn dt'vlatlon. rr-cm th o l e glv,'n In
Ih l , dO'lc rlplion will ha v.' to bt· ,' J( po' c tt'd ,

Tho' foll ow in g tltb l" ( Tlt bl ,' 2 I li l t the valuo'll o r Ih ., c()lll!,un .'nt, givo'n In tht'
ci rcui t diagra mll :

Uu· 6 V , V 12V 18 V VaIn' T o'h'graphy

R ) • 2 , 7 kU 3.9 kU 5.6 kU 8,2 Idl 113 "1d1 33 kil

It 2 • 56 0 n ) Id1 L 2 Idl 1.5 leU I\< 220 kU 12 0 Id1,,, 270 kU 111 0 Idl
Table 2. Corn pon ent va l u.. , dt' p.'ndo'nl un '<6 " . 7 Id1 6,8 lefl

the opt' ra tinll' volta g•. UI! '" 56 0 Id1 3:1 0 kil
It 8 2.2 Mtl 1.2 Mil
n s 2,7 Mtl 1.8 Mtl

without with n 10 471d1 68 Id1
ba .. re jec t tcn 6 d B/octav.· C • ) .J' O. I ~F

C 6 O. I ,..F 10 nF
CI 0 . 5 ,..f" 22 n F C7 10 n F 10 n F

C 2 4 7 n F 2.7 nF C 8 10 n~' 22 n ~'

Tllble 2, Input
C , 5 nF I 0 n F

ee pac n o re C III 1 n ~' I n I"
ell I n F 2.2 n F
C12 5 00 r~' I n ~'

C 13 'H't'onling to mo lnllwdanc.·
T a blE' 2b Valu.,. of t he bllndw ltJth or the follo wIn. IItag.·:

dt'te r mlng componenre b,·tw.· .·n 0.1 ,.. t" Ia nll 10 ,..F_.-
j

4 .1 . P RINT E D CIHCUIT BOARD OJ -I BG 001

10 o r-de r- t o fadU tal.......-rnbly, II p rln l,'d ci rcuit board having Ih.· d im ,·n . lon l
100 mm " 35 mm wa , d.·. ll nt'd on 10 wh ich all til .. d esc r-tbed Ittter ctrcune can
be bullt . DuE' to the ve r u t Ull y of t hv I'C Mboa rd. It w ill bt- nl ' c "'lIl1a r y to It'avI'
. omE' ecmccne nt poe tt tc ne vacant or to male e lndlvhlual wtre bridAl'" to .ult
each o r th e circu it •• Th e P C Mboa r d can be I e parat ..d It the dot ted lin.. ( .... e
,.'11 . 7 ) fo r atmple con rli\l ratlon. 10 thlat furth e r- vllriallon. art' po'llbl,'. The
conduc to r .Ide o f th l , p rinted ci rculi board II gln'n In Figure 7; th.' corn'.
pond ln, com po n..nt lo c a ti on plana art' Ilv.'n In Fig, ,. ,d and . . . .. or o'ach In-
d iv idual ci rcuit . • 233
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4. 2. AVAILAHU: COMP ONENTS

T hO' pr-Inted circuit boa rd OJ 4 BG 001 lM eveueoto Ircm the publfahe r-e or their
national t-epe-e ...· nt atlv ...e . S. '~, advt' rti.ing paRco

( 1) U. ":. Sc hm lt u · r : Ac t ivl' Aud io ~' Il t t' r ll P a rt I
VIIF COMMU NICATIONS 1 (1 969), Edit ion 4

( 2) D, E.Schmit:u· r: P r e a m pli fie r s to Impr-ove Speech Intdllglbillty unde r P oor
Opera t in g Conditions

VHF C OMMUN iCATIONS I (1 969) . Ed ition 2, P a gl' lI 110 t o 11 4. _ 235



A BALLOC>N· CARRI EU T RANSLAT OR

by K. Me tn e e r-, OJ of ZC

INT RODUCTIO N

A I.rll'" numbe r- of ou r . :urope . n r-eade- rl will havi' h ...ard aboul the ball oon 
c a r rl ...d tran.latorl of the Ge rman ARlOH a nd BAn TUH p rojec te. Sinc e , how
e v...r . thl· ee proj...c t. an' vi rtually unknow n outaldl' G... rmany and th e bo r d...rlnll
c ou nt r h.·• • we t houg ht thaI. d.... c r l ptlon of th ... pr-Inc Iph- Involved a l wd l a . a
typic a l ci r c uit wou ld be o f in te r e.t . ... . pe c lall y 10 ov e l'11I'81 club. and !IocleHl'lI
wh ich m . y 11k... to a ttt'm pt lIimllll r ve n tu r-e••

Ua . le. lIy , th t' It' chn (cal compleme nt c on.l.t. of • Ira nai . t o r h l' d t ran Bla t o r
which la b rou ght to • ht'lght of approximately 30 km ualng a balloon.

I. TilE HALLOON

T he only m ethod fo r . ml tl' llra • nol ha vin g NASA lIupport • to bring a n a c t tve
t ran.l.to r 10 a lIufficl"'nt h.. laht I. 10 U ' I' a I w.... lht·r I .. l1oon . Such balloon •
• r-e m anufacturt'd from a h igh ly eXh'nlll blt' malt'ria l wi.. , 1I an' then fUhd with
hydrogen . In ou r c eee, t he ball oon wa . fUl ed to a d ta tru-ter of aPIlI'odma!>'ly
Iw o nwt re•. Du e t o t he fact Ihat th .. atm oapb e t-Ic p r t'lIl1u rt' r ...duc ee dul'lnll th.·
" cl'nl. e ven a sli gh t cve ep r-e s su re at grou nd level will bv sufflch' nl 10 ,,'xplln(\
the balloon at h i gher . !t Hud.... The r ..du ctlon of Ih ... 811Cl'nl a " l' l' d cauu·d by the
d c r t'a.lni air pr-e asu j-e i . la rlldy c om peneeted fo r by thl' IUt r e . ult in g from
t h xpan . lon o f th t' balloon . Thl . meane tha t a virtually cooltanl e ecent IIpt' l'd
o f 15 t o 20 km /h c . n be a ••umed . A di.m elt'r of a pprodmatdy 7 m e r r e e ~

which r-epr- .... t'nta the m a ximum e Kpan.ion of th... s pec tm ..n balloon - i . obtaln"d
a t a n a ltnude o f approximal e ly 25 t o 30 km . At th l . point . t he ba ll oon will
bur.t and som e ty pe o f parachut l!' wUl be r equl rt'd 10 conlrol t he d .... e enr . The
parachut e u aed In o u r "'Ka m pl e hal. d la m eter of 2. ~ O metre e.

~'IJUrt' I .how l a Iyplcal night pl.n . It ee.n be s een Ihat th e ba ll oon ' BCl'nd a
I t ea d il y up tc en altitude of approxlm.t~ly 30 kIn . Aft er t ht· ball oon ha a bur.t.
the pe rachut e and tran alator will flr .lly descend repldly and t hen Bl owe r and
a low" r until they r"ach the around . Th e hori zontal dallh l'd Hn e a Indlcat... t he
maximum dlatance that c a n be cov...r ed between baU oon a nd . aurrac .. BtaHon;
th e total dl.tance between IWO l udac e at. tlona b t he rejore approxlm.t O;' ly tw ree
th b dl atance ( . e e Fla:. 2) ,

Th... 1ena:th of thellt' d• • hed IIn e a Indicate a the pe rrod du rin. wh ich ccm muntca
Hon o ve r thta d l atanc e b poaalbl e. Thi a, howeve r , only d"ala w it h w.... th e r
tYl'e balloon .; with a com bl na tlon of eeve ral balloona o r ual na • dlffe r-ent typ ..
o f baUoon It would p robably b e po a . lbl ... to a ch te ve ev.'n IIr .... ter a lt ltud" lI.

2. TRANSLATOR A ND HEACON TRANSMITTEH

Uoth r .. c t' l vt.'r and tranBm itter o f th ... , pt'c l m t'n t r a nll l.to r o" .' r a l l.' on tht' two
mt·tr ... blind . It l a dimt.'n .toned . 0 thl/o t a m a t " u r . t a llona hll vln g an ou t put pow('r
of 100 watta Int o . n .ntenn. with 10 dU gain will b(' a blt' to rully drivt' the
t r a nlla t o r at I dl.tance o f 600 km . In o rde r t o e n.u r e that weak at. tiona .re
nOI pre judic ed with reap~ct t o at ronll r a t . t lona, no form of 1I. ln c ont r ol 11

o . ..d. It la th ert.'ror... n...c ...a •• ry tha t th pow...r IIm ita lIive n In "'I II. 3 ar.. not
..x(' O;' ...d...d; o the rw l.t". th e t ran . lator woul d bt' oVf' rload..d a nd apu riouB Int l!' r
m odul at ion p r oducu will a ppl!'ar ln the tran.m lt band .
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The- . a m e frt- Ilut-nc y r angt-a havt- be en choecn a. Wl' rI' ulll'd fo r Ih,' a matl'ur
.al{'IUll' Oec e r III ; howev.. r , Iht, ba nd width ha. tw.·n Hmllt·<.J - by ('0111 r , ·a llon . 
10 40 kH z , Thill m ",anll t hai IIpp roximatt·!y twvnty .Ingl " .ltl.. ba nd c h. .........I••rv
ava nabll' I I any one u m e . Th .' lImlkd bandw idth, howr-v.. r- , m,'a n ll t ha t on ly
SS II and CW IIhould b.. ulwd b.'caull " the bandw id th r ..qul rl' d loy AM nud FM
IIla tlonll III too Kr ..at ,

A b.... con tranllm lu e r III 111110 lncluded whi ch oper-ates .t • frl'qu I'ncy of
14 !L9 5 MH z . It III p rovld.·d fo r plotting pu rpo .... - a nd to find the tranllalor
.rt r It h. 1I lande d , The outpu l pvwv r of t hr- beacon III 3 m W; Ih l l m .'.nll thai
the . Ign e l will be about 20 d U to 30 d B above tht, nohit' l vv vl du ring li nl' -of 
. i Kht condition. wht'n an l'rr.. ctlVt· r l'cl't v, ' bandwid th of 3 klh III . ,ulum ,·tj, 1'110'
ligna I will fa ll In to t he no l lll' all 1I00n III till' ba ll oon dl llllll. plw llr ll b.,low tl1l'
horiz on . T hl. mt-IInl t hat r l'Cl' lll lon of till' b,·.("on tra n llm illt 'r will bl' a 11.0011
Indlell iion Ihal commu nication III pOlllllbll',

T ht' pf"a k outpu t powe r of th" tranlliato r III J OO m w, U IInt' -of-. lg ht and a
r .. c e tve a nll'nna ha vin l 10 dB gain In' allllum.'d, thil will cor r c apond to a
I l gnal-to·no llll' ra ti o of 40 d B t o SO d B at a lIilltancl' of 2110 to 6!)0 km . Till'
tran .mlt l'nl'rgy th. t run. al anK Ihl' eu r rec v of th.' {'a r t h III IIHt'nuah'd by about
30 dB, but ....11 1 I til l be a udlbl e, T hill me-an a thai thl' t r an " po lll 'd bli nd will b.·
a udible e ven wh e n IIne - of- lIl ghl condition II do not ,·x1l1t. I' , g, wh"n the- balloon
1. below Ihe horhon .

3, A TY P ICAL TRANSLATOH

The following d .... c rl pHon tI,'a l ll with t he pr' ob lvm e Inv olve d In till' d evel upment
of a balloon ca rrl..d trlln a lato r; th e block and ci rcuit dl.ll lr.llm a of th v trlln ll 
lator tnquee uoe are etv..n In Flgu rell 4 and 5,

The r"c t'ivt' r t. a lIingle -conver-eton eupe s-het with I n Inle rm,'dl. tl' f r ..qu r-ncy
o f 27 MIIit , Thia fre quency w• • chose n be ceu ee It l a one o f th.' V"ry h ·w Inh' r
meotere Ireqvenc t e e wh .. r e IIpu rioul "lgn a l l a nd un wanted ccnver ston p r od uc lIl
c a nnot appear In the pa ••band ran ge of the r-e c .. t vc r-. Sinc e till' r ec e i ve band hI
o nly Ipact"d a bou t 1, 8 Mll z f r om Iht· tranli mlt bantl, It III ",'('l' lIl l1 r y to plan' II
fll t e r In th e a nl l'nn. Inpu t , Thi l rmer mUlt aUl'p r .. 811 11ll' Irll.n llmH l'nl' r gy 
wh ich a pp..a rll at t h.. r e c etve r Input Inll plt.. of Ihe r in g fil h' r - to a vlllue t hat
w1l1 not c aul any cro•• mceuteucn. A c ryatal rme r having a (·t'ntn' frl'qu"ncy
of 144 , I MHz, a n in ... rt lon 1011 11 of !l dB lin d a etopband .tt ,' nuatlo" of epp rcx
..~ d U wa l chosen in our <.'xamp h',

Th e t r-an em tt cecmetcr IIlgnal muet al eo not b. , u lluwed to Inj .·ct It lll'i r Inlo Iht·
r e c e lve m l xl'r . If t hlll W('rI' to oc c u r, t he I ra nll mit frt ' qu" nC' ,)' 1'lI nll.l· would b,
tran,polled In lo tht· IF r an g" and 1I,'!r-o.cillation could tll kt, pl a et· ,

T hl' fl·c .. lv ...Ign al I. palllll'd via th.· p r .. vloullly m ...ntlollt'd c rYllta l fUIt-r from
th. ' a nll'n na to the HF-am"lIf1 t'r IItag.. wh ...r .. It III amplUh'd a nd f"d to t h.· lIIIu b
a..quenl m ix e l' IIlagl'. T h ,' 144. I MIlt. ,dgnal frl'l lu.'ncy III l'onv t'rh'd to I IL I' int" r
mt'd tate fr{' qu l' ncy o r 27 Mlh with Ih.· aid of tl\l' c a l'l'll'r f... ·'1Ul·n('y o btaln,',1

from th .. loca l ollcllla tor, T hl' bllndwldth of 11\l' IF IIlgnal I. Ihl'n IIm H" d 10 a
bllndwi dth of 40 klh. In a c rYll tal f1]1"'r a nd Ih,' al&nal ampllfl ...d by 70 d B In a
Ihref"· a lll&," IF amplifie r, Thill la follow('d by a furt ht' r cryllta l f11I,' r wh ich h.1I
bl' t' n p r o vld t>d fo r a 5pl'ciflc "urpoll" : Sinn' t hl' IF am pllflt>r hall a bandwidth
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of 4 Mlh, th e gain at a f n·qu t.· ncy s pac('d 1.8 Mil l from t he c e-et r-e Ir-equency
wil l not be conlldt' rlbly leI., The I F a m p li flt' r - as all amp IU(t' ra _ po••t'SS l'S
a c ertai n In trlnl lc n ol s .. , T hia m l' a nl tha t any no lsl' c omponent ,pac,'d 1,8 Mll z
from th e e e ru r e fn'qu l' ncy wil l be tran 'po lt'd In to tht, re c e ive ba nd by th t' trans 
mit mtxe r , Thl a would no l UIt In the r t'c l' iv t' r bdnR bl ocked by thi l nct se The
ta s k o f m e eecond c ryatal fUt er In the IF c ha in III to .u ppr"l1l1 th,· • •· no i ll"
com pon ent e to a level th a t will n ot Intt'rft"r t' with t h,' rece tver-.

The IF I lina l a l the ou t pu t of th l a c ryll t a l rutcr- II c onve- r-te d with the aid o f a
119 Mil l auxiliary Ir..quvncy to 14 !l. 9 Mll z Ilnd ampllrh-d t o an OI11 l'u t powe r of
300 mW In the Po\,.. er- amplifier IItag t·. Th,' la m t' l\indam..nl al prl ncll'l l'l IU' n 

ull e d durin g tht· d.'vt'lopml.' nt o f thi , tra n ,mit mixl'r a l for a convcnrtcnal Iingh'
et deba nd t ranlmitt l' r, Thl" band width of t h.· Iyllt ,' m III i n'at t'nou ih t hat no
no tl c ..ablt" fall-off of th e ccnve r-etcn nol l t' could b., not lc ed at 144 , I Mlh. t h.·
rece ive f rt'qu.'ncy. On,' of tht., moat tJlUlcult prcb je rne tnvotveu with th ll tranl
Iato r- ......a. to fi nd a .uit.bl t" tr.n llm lt m lxe-r- - pow e- r- am plUil'r combination
..... hOb '· noil l' powt"r In t ht' r-cc etve ba nd wa ll a t h'alt 120 d B down o n t h.· out pu t
po ..... e r- . Thll problem "'.. a l lol ved by Ilultabh' eelect tcn of t he 0lll'ratini po int
a nd by UII " of a n ex u-e m ety low ccnv er-elon Ilal n.

Tht· osc t tta tor fo r t lu- b. ·..c on IIIl(nal 0p" l'all'lI I t 27. 05 M l1z a nd III f"d In tin'
I ransmlt mlx vr In t he lIam t" mannvr- a ll t h.· IF .Illn n!.

T'he anr e-nne II a horh .onta l turn llt il l' con fllU r a tion wh ich i8 Ied v ia II rln ll f1ltt'r,
when vl"' ''' l'd from bt' low. t he tranlllm lt IIK nal will bo.. fou nd to trllnlllm il cloc k
w t ee ci rcul a r pola rll...d w e ve s , wh.'rt'a l the r-ec e tv.. a n ten n e r e el, lv" 1 antlcloc k
wi llI' ci rcular pol ar-l avd IIll gnal., T hi. all ow lI a n Illol a tion o f 20 d B to 1)(' obtelm-d
between the rren ernn and rece tv.. ccnnecttc n o f t h,' ",nh'nlllll array . The e ruerme
e r- r-a ngerm-nt ha s virtually emnun r ec uon Ch"rBch' rlll tic for horhont"ily pola r
[z ...d ..... Il. V{' II.

F urther ' , r oblt'm ll th a t had to b.. 1I0:vl' d ......·n· caulI"d by t h ,' envt ronmcntal c on 
IIlI lon ll und"r wh lch th.' c qutpment WI ' to o pe rau-. The tran . la tor hi. fo r In 
etanc.. . r .. qul rt· d to ope ra te co r-r-ec tly III h'm p.'raturt>a down to . 500 C a nd untl .' r
t hl' l ow p l't·lIl1ur,· condi tions encounte r e d a t eue h h igh al ll tudt·lI. Moat of th('
e om pcnerua art' u llua Uy cool ed by ecnvecttcn. I)Ut' t o th e lower a tm o lll'ht'rlc
p re llllur.. at hlllh . ltl tud"II . the cooli ng I'(fpct of convec tion wl1l b,' g rea t ly 1"( ' 

duced and the wann th i ll only d ll .lplte d by c onduc llon and radia ti on.

Tin· c om pt t-tcd Irlln llllliol' \'.. .·lllhll
Includi ng tranilialor, "'nl,·nnll.lI.
parachut .. I. 1,4 kll0lol r amm"II .

(;00 grumrm-a, Ih.· ..... " Ight of Ih.· ..... holv s t-r-ny
dn e Ill ter , bll th-rl.·• • tberm n-Jn eule t lon a nll
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~ , G E NI-:RA L

T wo dlfferl' nt grou plJ an' actlve In We lltern G ennany : T heile a r t' the ARTOB
( Ama te u r Hadlo T'r-analator- on Ba ll oon) g rou p In th e H enncve r area and thctr
Ba varian collcgul'1I BAHTOU ,

Seve r-a} dllfl.'rl.' nl pr-ojeet e are In use o r planned Including eros e -band t r ana 
lator-e ~ 32 / IH Mil t and ('Ven 1296/1 H Mlt z , Th e tran llJator deec r tbe d In S('C
tl on 3, III on ly glvl'n all an exa m pl e o r m an y dtffe r-e nt con fi gu ration . that could
po e atbly bo uaed, It III hOlw d that thlll de sc rtptton wl1l Il.'a d to 8 lm ll 8,r vent u re e
In othe-r l'ountrh'lI .

Ed it ors Noh ':
Thl' coor-dtnu tor-a or thl' A HT OB and UA HTOH g n ,u pll an' willinil to atlllillt othor
g roups c nntemplating simiia l' vvnturea. 1' )" u l;I' addl'l· .... 1111) ' c n r rvspondvnce to
e ither- :

UA HTOB G rou p
Mr . He rn d Helmke, DL 7 11 H
8051 Mlntracn ln g I 09/ Bavaria
West Germany

A UTo n G N UI'
Mr , Frit z He- r- bat , lJL3 YIIA
3161 Uurgdo rf/ l lllnnovl'r
Ma r ktlltr, 114
W.... t Germany

VHF UHF MANUAL

A new hand book {or the VHF amateur publ tahed
by tilt' Rad io Soci e ty of Great Br ita in

II Circuits and tectm otogy cove r ing from bas te
princ iples to com plica ted mic ro wave eq uipment

II Excellent rere r ..nee book lor the VHF begtnner
and experf enced ama teur

II 2~1 pagea with detn tled Circuit deac rtptton s
and aaaembly inllt rucUonli

II Both European and Amertcan Tube and Semi
conducto r typee are used

II Extl'n lilve Propa gation and Antenna Inlorm atlon

prtce UM 13. ~O or n;ltlonal equtv alent
(incl uding P" IIUt ll:e)

Avanabro fr om:
U K W-B E H IC H T E, H. J , Dchlua, DJ J QC
D·8520 EULANGE N • Glelw\tz l,' r s u-aese ~ 5 •
(Wes te rn Germany] - o r Natjun a1 Rl."prl'IH'nt ath't>1I

Deutsche (J;lOk Erlangen, Konto 476 325
I'ullt llchl'c kkuntu NUI'rn1Jl>rg 30 ~ 55

_...---- -

uhf·uhf ....._... ... -

•,
I

i y
-j- ~-' ..."! 211,•

•I
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A Tim WAT T T IlANS MlTT E Il FOH 70 em

by H , J , F'r-anke , DK I I'N

INT Ho nUCTION

T'he follo wi ng 70 e m t ranem ttt er- WII.II ccnc etve d to ext end a tl"l.n llllllturl h 'd two
rner r e "l(eU.. r auch llli de ec r-ib ..d In (I ) In thl' .limplt'lit pOlllllblt- manncr for
op cr-a tton on thv 70 em blind , T h ., mOllt Cavourabl .. co nn' pt with n '8p,'''t to
1I1m pllclty a nd e vaIlable output powe-r- wall found to be II two- IIta g" ci rcu it <,om 
p r-Ie ing iii ve r ector- t r-tpl e r- and a pow" r amplltll' r u lllnK an EC 802u tube. T hl'
t r c nemru e r- , which ill s hewn 1/1 Flgur(' I , pOlllll' lI'H' lI Ih ,' follo..... lng h 'lltu r t',:

T h.' tran,l,tor t ranemtttr-r ( I ) pr-ov tde-a m or-e than "n{Ju gh pn ......-r- ( 2 W at 12 V )
to fully dr-Ive th e 7U ern porllon ,

T h e output power- of thv E C 8020 powe r ampllfi,'r ' amoun t II 10 10 W at a DC In
pu t powe-r oC only 14 W. Thill /"(' llI""H'nU an dflch'n e y o f over 70", Tht'II('
valu"11 art- valld Cor the peak-power allgnm ,'nt which ill "Jlil',1 In th., to;>ll'g raphy
and f'r-equ ..ncy m odulated mod,' ,

T he out put pcwv r i. lIufflch'nt 10 Cully-drlv,' II lin.' n r' a m pllf' Ier- ,' qulppo;>d with
II 4 I( 150 ,

Fo r emplturde m odu la t ion. It III nlt'n'ly nt-c,'Hllary to n '-a ll loln the output ,' .. upllng
l in k; t he out pu t 1'010" ' 1' ill Ihl' ll I. to 7 W,

It III pOll lllblt' for the ve r e c t o r t r-Ipl e r- 10 be buil t-up lI''I'll.I 'aldy 11 0 that It may
b.' uecd for po r tuble cpeeauon.

-
I

Fig , 1 10 W t ranllmiller Cor 70 em
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2. CI RCU IT m :SCR IPTION

The ci rcu it d lu gram o f th l' two-atalW tra nlllmltt .,r III. wlv l'n In F lgun' 2 , 'I'he
va rec tor III l'(l u11'lw d wHh II. pa r tl ll\'l r-ee ona nt cltx-ult a nd " · rtI h ' r for 1-1 5 Mll z
at thl' Input ; th.' ou tput circu it conllllllt, of a . t rl p lin " ban dp a •• fU t ...r-, T'he
288 Ml h Id h' r-cln:ult a nd rl'al,to r It I for th... varactor bl a a voltall l' com pl ...1'"
the va r ac tor circuit, Wh t' r"" a th e -1 32 Mll z n'llIonant c t rcune o f th e varactor
ou tput fUt<'r a r v bu ilt-up all. A/ 4 at r ip lin..... th e Input and Idl e r c i rcu it c om
p r-Iar - coli •. Thl' valu.' o f It I ( 56 kn 1 n 'pr"lIt'nt a a com promlae be tw e en hlih
,' ff1cit'ncy und good lIrwarlt y ,

The tubed pcwvr a mpl ifie r IItagt' Op.'ra h·a wit h t h.' triodt· J,;C 8020 In. IIr ou nde-d
ll rld configuration. The c e rhode I. couple-d to th t, .... cond ar'y of t he -1 32 Mitt
handpa u Illt e r-, A n(' lil a Hvt' grid bl" . I. gen... retod ae ro•• th .. c apac ltlvt'ly
b rldllt'd cat hodr- reeteto r R 2 wh ich IIm lt li th(' a noth· cu r-r-ent t o a pprcxtm a re ty
30 rnA undr-r- non - d rt ve condtttone. Tho " no(h, c l r cu tt conal.ta of a A/ 2 r .. aona n t
It ne. The output powe r I. cocpl ed out ua1nw a ('oupH ng li nk who at' Indu c tlvlt y
I, compo'nllat l'd for with th t, aid of • tr-Imm er- cepec nor

,.

F i g . 2 Cl r('ult dlagr.m o f t h .
1 0 COl t r.namltt .'r

2. I. TlU: 'rn ton rc EC 11 020

Th i ll t ubi- h. a In-e-n t' lIp. 'c l. ll y dc velcpcd for 1,; 11 1" tt' h ' vl aJon t r en epo.... r -e , Sinc e
th e tub,' l'xhiblu a minimum ((·edback .dmitt.nc(' .1 approximately -1 35 Mlh,
It••t.blllty I. ve r-y good on th(' 70 em band. T h... rld wire. he ve a dl.m l' tt' r
of only 6 j.lm . nd the IIrid-cathodt> a ll8clnw I. only 35 j.lm ( ll rld-a nod,' a paclnlP
35 0 urn ) . Th l . r" 8u lta In a ver-y hl.h tran a('ondud a llc" ( 6 0 m A/V at an anodr
r-u r-r-ent of -10 mA ) and a V"loy . ho rt l·lt-e tron path wh l('h a ll ow li thl. tub,' to bl'
t.lllt'd a t n ' l. t Jvl' ly hljth fro''lu l'ncll·., Howev or, t he Ih ln irid I{'ad. a rt> n ot a blt,
to cOJlI' with h ilh Inpu t pow.. r Ie ve l e. T h" t ub,' should th e r-o tor.. not bo' crrwn
with muc h m o r-e Iha n t h,- r-equl r ed d rivi' powee. Fo r the .ame r,' a . on. the tubl'
a hou ld not b,' key ..d by b n'akln, th.· .'athod.. lead Ln Ihl' g rouOl,lo:d-arld moo .. ,
Th(' vet-y low po w e r Imp,'dllnct' velue o f Ihlll tu be- ( a pp I'Ox . 2 (1 0 n 1 11.1101'0'1 a
hi gh ou t put l' 0wI 'r a nd h l ah ",Ulde nc y . T o llchl e vr- th l • • Ih .· tube m u at be d r-Iven
lnlo tht· a r id cu r-r ent rt' gi on, wh ich rt'qu lrl' d Ii d r-Ivv pow er of a l'p rox, 0 , 5 W .
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5 tUITIli or I. 5 mm dla, ( 15 AWG 1 .Ilvt! r-platt'd copp e-r- wlr..
wound on an 8 m m Ior-me t-, ... It.lIuppo rtlni, Coli le ngth 1-1 m m
wun cr-nt r v tap.
6 turn. wfre a nd Io rme r- a. L I. coli IO'nll:1h 16 mm .
-I tu rn e wi n' a. L I. 7 m m ro rm e r , coil Ie ni t h II mm.
2 tu rn e la L 3. coli It'nll:'h 7 m m.
Ur a lill .trl p I m m thic k. -I mm wtde , 7 0 m m long , bt' nt
acco r dl ni 10 (ol1owlni d lairam:

vetc« unc rlUcal )

a l r- lIpact.'d
t r-tmme r

r t'alator

»c 8020 ( AEG- Tde l'1.m kt' n )
MA ·4 fl61 II ( Mkrowa v~' Auoc latea ) or
UAX II ( Al:G-Tt.'ll'funk,·n 1
2.0 - 13 p F (T ronlltor ty pe 110 2070 0 13 )
1.7 - 6 p l-' ( Tronat.>r type 11 0 207 0 005 )
2, 2 pI-' ct.'ramk dtsc eepecucr-
0.5 pI-' " " "
-10 1'10''' " "
1 nF " ""
1 nF ft'Nlt hrouih capacilora

56 kU. 1/-1 W tcw -t ncucuve compoauton
roo n . I W

2. 2. SI'~C IAL CO MP ONENTS

I' A tu b~' :
Vara c tor :

Cl.C 2.C8
C 3 - C 7
C 9 :
C IO
C I I :
C 12 :
C 13. C 14

R I
R 2

L ,

L 2
L J
L'
1. 5. L 6

-11 ] L5. L6

1. 7 Brl a a a t rlp I mm th ic k. 6 mm wtde, 115 mm lon i. bent
eccordtng to roll ow ln g dlai ram, Ht' nt ..nd m uat be tlI ed
d ow n t o 2 mm width .

8_mm

'05_ -----JL7

L 8 :

Ch, :

Couplln. l oop 50 mm Ion. with a 2 m m .pacin. to L 7 ,
1 mm dill., ( 18 AWG ) a llvt" r-plat t"d ccppvr wtre ,
10 tu r-ns of 0 . 5 mm dl a, ( 24 AWG I l' na ml- Ih-d coppe r wtre
cloae -w ccnc on • 5 mm ro rme r- , IIt.'lf .uppo r tln"

3 , M~CHANICA 1. ASS~M BLY

T he b raa. c haa.i11 la d rf Hed according to fo' lg , 3. be nt a nd .olde r ...d 10 i l'th t.'r •
• fte r wh ich the t ube loc ke t la aoldl' r e d Into place , A a pt'clal Ull t' aoe ket I hould
l n- u .t'd wh ich I . c ha rlctt.'rbNI by It I ve r y t h tn con tac t pl ate e a nd co rrt'apon dlni
ly eho r-t contac t I pringl ( Th e contac t pla t .... Cl n be po· r Un a lt.) . T he UIU' of the
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u,

OK 1 PN

OU!.e.UI, , ffitc .

r.h·d1an!cu l ll.lu••-mbly of th,' 7U ('111 t r-unamlttvr ( rrom In-low I

UH F lockel allow. lil t' lIcfc t' nlng pla tt- lJ.·h... ·'·n (,.thod." lind un{)tk cl ('(;uIl8 \0
be mounted p ractkaUy on th.. tub.- !»o • •'. Th." IIrhl comu-c rtone O rl' 801<1" 1,,-<1 \0

me e ha••la whll,1 lil t' laUt'f Is 11111 1 we rm Is-urn th.- IUIH'rnbly.

S in e t' th .. fo:C 8020 tub.· ia w(d.. r than \tw lal'I',-<I r-olla r for th... lIcr.·.·nlng ("an ,
til,' collar is lawn off I mm over- IIU' lock.·, oall", T Ill' rl'mainlng I mm IIhould
be p rellit'd Inward. 80 Iha t th ,' va r-Ioua PUI't. of the tub,' 1I'K'k.'( a n" twld lu
&.·thl'l".

Th.. n" lIt proce•• te tc 101<1<- f the ICI'I't'nlng I'lalt· lind thl' h'(·dthn,>l.IKh ,·!I ·tn t' nI M
In to plan',

T hl. ccmptetc the m a in mechantcs l alllt' Ill11ly lind II III no w I'0",I\blo- 10 in.tall
rh ... t r -tmme r cepecno r-e. T he autho r rocom monde Ihut th., t r tmmcr capacitor'lI
e r v i lued Into pl a c e usi ng a du a l -com porno nt 1I.lh ,·"1\1l' ( eue-h all Anal dll or 1I1lU
plu.) er nee tilt' c c ramlc po r tion ol tllt' t r-Im rm-r- br-en ke t,lt llily wlw lI uHin~ ow1'0 '\"' .. ,

u e rore i lu lng. both lIIurfa(" ' 1I IIho ul d u.· IIr .·all.'-f!'.' ,· : II", 1'11'10' 11 r-an u., IIlIghlly
r-ou gbond , OCcou r se , one c a n abo UII., tuuul 81' t ri nlln ('I'1I o r 111<' IIlun o' l'a l>llcily ,
which I hOllld be aold et-ed tn rc place.

A ft e r th e adhes lve ha ll ha r-dend , II III unly nt·.'t·lulary to 1I01d.'r lilt' re sonnnt
li n... . Inductance. a nd r ernatntng compon,·nt •. The t ranamtuvr III no w /'I·auy
for alignment. A ph oto gra ph s howing th .- completed Iranllmltt.'r h'om below I..
s hown In fo' l i _ <I .

" . A LlG NMfo;NT

Ue l ld e s lht· r e qulrt'ml"nt. lor a two m .. trt· excner wilh an output pow .. r of 2 W
( ca rrll"r l. a .t'lcctlve powe r m e t c r a t " 32 MILt I.. n.·.·.h·d. II hi very auvanta
IWouS to use a r-e n .. c tom .. l .. r- a nd n ;0 I'm a nt enna . or cce r ev, the rl , n" d o 
m e t"r a nd a nt t' nna s hoctd , In the ama teu r 1I ,·nll '· . 0lw rah' c or-rvctly at "32 M l h ,
A . lonll al the Itandlni- way" r at io "" m a ln ll at It II lIon1la i I..~ levvl, on.' ('IIt!
allum .· th a t lh.· Indicated po w.. r- Is at Uno co rro·.·t r"'-'IU (·l1cy. 1I0 .... t·y .·r. It

.j J 2 101 11 1. low-plu,. " I' ba ntl p lu ll fllt .'r wuultlll hn l'Ufy t tu- nllllnm " nl p l"t)(· .,du ...-.
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Fig. ~ Photog raph of Ih,' 70 em I rllnllmitl t' r from b,·]ow
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4. I . AL IGNM E NT O F r tucVAHACTOH T RI PI.EB

UnHold t'! ' tr-Immvr r-apactto r- C II rrom th t, !'t'l!Ioruml lim' I. 6 li nd conrn-ct til,'
coaxial cable of till' Ull f ' powc r rm-tor In ItII plac c-, 'l'he tr-ipler- III n ow Ivd with
2 wutt e of HI-' pow or lind alllln,-d ccm menctng at Ihe output . The trlm ll\ l'rtl are
all~m'd In till' rottcw tng o rder fo r maximum powe r- rt.·adlng: C 5, C 6 , C :1, C 4
( 11I"1:II"Iy minimum capllclty I. C I lind C 2. Th ill allgll llll'ni IIhou ld be r q't'ah'd
lH"vt-rll.] t1mt"1I a nd optimi z ed 80 that all trimm t'rll clln bv vllrit'd lllightly without
caulllnR the output pcw vr to jump auddvnly . Afh'r thill , til ,' coaxlal cable hi
r-emoved a nd t r-Imm et- ca pacitor C II rt·-cOllnl'C"t" d.

-1.2. ALIG NMENT OF T HE r-owen A M I'L1I" [ ~; H

T he trntlllm ith-r output III now r onuectvd 10 th e powe r rnvte r- a(II'I ' which till'
h r-ate r- voltugc and ano de voltllg" or 200 V c a n bt, c onn ec ted. An anode cu r-r-e-nt
of app r-oxi rnetely 311 rnA IIhould now flow . Under- full-drlv" condntone , the a nodo
current will In(' r l' a lll' to 90 or 100 mA , T rim m e r capacitor C 8 III now adju ated
fo r maximum cupac ity a nd C 7 a dJ1Ultl·t\ fo r maximum output powe r ,

Th i ll p rvlimtne t-y alignmf'nl .'III1UI'('1I thnt t he ve ractor trlpl"r III lond.'d; t r-Imm er
t.'ll"aettorll C 6 and C 5 ca n now lot, finally adJulI ll'd (or m a :d m u m anode cur- rent.

He r e a note n'gard lnll t he m ete r-: It hall be en found t hat a nu rnln-r- of th,'
" In,' xpo: n lll lvl' " multiml't.'rlil an' 1I('lIl1ll1vI' to HF Injectton and thull indtcat e valut'll
that a l' t' too high, Tht" m e te r- can bto' chec k..d by touching tht' connecr ton lt 'Utili
and thl' nwt., r !t1l1'1f 10 11('(' If t hr- tndtceted value alt er-e, If Ihlll III th .. ce ee,
HI-' Injectlon will b,' p re eent .

Th,- pOW l' 1' amplltll'r III now adJullh'd (01' maximum ou tpul powrr- by In('I','allln ll
01' r-edu c tng thl' IIpaclng Ul'tWl'.'1I the coupttug luop L 8 and rho rt-1I0lla nt lill I
L 7, aligning at t he sam e ti m" t r-Im mer- cepac ncr-e C 7 a nd C 8, Afh'r com
pleting thlll allgn ment , a n output po'., ,' !' of 9 to 10 wa ttll IIhou1d bl' m l'allu l'l'd
at an anoul' {"urn'lIt of approx , 70 rnA,



4 . 3 . AM A UJUSTMl':N 'I'

If the Iranll mltto'r I, to LlI' a nlXl.· motlulalt'tl , It will tll' necc ••ary to p rovltl .·
th .. I'A tub.. wit h a h lJi:h.·r load Impedance. Thl. I. ar h le v.,tl by varying the
cou pling loop I. 8. A m l·...su r v of Iho' c o r-r-ect adJu.lm.. nt II when the a nod..
c u r-r-enr o f the- fu ll y ullgnl'd Iran llm lu .. r- III 301. I.... thi n at t he peak -pow.. r
.Nl lng. I. " . approx . 4 S to SO rn A.

An audio powe-r- ot a boul 5 W I. r-equt red 10 m odul alt· the t r a nlm UIt' r whtch
.' xh lblt ll an Imp.' dan('l' of a ppro x . 4 k O 10 the m odu lalor .

4.4 . NO'l' l':S

S in c .. till' d r-lvr- pu wet- II pR"" U th r-ou gh th e powe-r- a mpll fle r In a ground ..d g rid
r onrliU ra lion and only the a ctua l powet- g<'nt' ralt'tl In t hv I'A 18 m odulatud, It
will b.· h n p08ll1 b h ' to a chl l'v.' 10 0"Jl, m o du la t ion ( Ihl , wou ld r e qul r l' m lXlu la ling
th e dril/ .' r ) , Hnwe-vr-r-, ,Inc ... Ih.· powe r p8 l11lt'd Ihrou w:h Ih.· PA II o nl y 0.5 W
( 1 to 8'" o t Ih.' outpul powt' r I , a modula t ion depth ot a bout 9 2.,.. will be a ch l.. ved ,

Finally a note r t'ga rdlng Iht, dri ve po we r r
Th.. t ra n.mltlt· r wa . d t·.linl'd 10 op.. ralt' w it h a pow.. r of 2 W at 1441'.1117.. Al
an (' rr1d e ncy or 501.. th e va r actor mu lt l pll t'r will p rol/tclt' I W of dr-t v.. po w.. r
tor t h.. P A tu be, Th l . m.'an . thai Butrlclent pow.. r- i . avallabh- to a llow an un
c ritical ·a ' llI l' m bly . Ir 1t" 1 than 2 W ot d r l v.. powe-r e re avaUable a t IH MIIz ,
it will b.. n ..c .. . . ary 10 ri nd Ih l' mOlJi t Iavou r e ble c On/w c t lon po lnl on Ih .. re ecne nt
lin.. I. 6 fo r capacl lo l' C 11 . It ne cc s ea ry , a t rlmnl .. r c a pa cit o r c a n b.' u lIed
for C I I.

5 , HE FE IH:NCES

E . FHl g.'I: Ttu- 2 ml'lr,' T'ranemtt te r UTS S with 2 w a n e m e an ou tput at an
Op.. rl& !lng Vo !tago' of 12 V
VHF CO M MU NIC ATIO NS 1 (19 69). l';d ltlun 3 , Pa g.. . 119-181 .

REVA L UATION
Th e r .. va lua rton of t he G.'rman Ma rk wH I uufo rtunet vly c au ee m eet o f t h.. na
tiona l IIUbllC r l ptlon r a t... and mat.. rlal p r-Ic.. . to be Inert'a.t'd In I p it e ot t he
fact thlt Ih.. p r lct' lI n 'maln a t the ir old DM va lu.. , Howe v.. r , w.. hopo' that ou r
publlcatlon l and mal.. ,. lal will b. ' worth t h....Xi I'I bu r-den thu l c a u lIed . W.· p r orl t
In no way wh a t .or l/o'r t rom tot' r-e valua tlon ,

DELAYS
Un lortu na h 'ly dt' l ay. ar.. . liIl be ln g e nc ounte red....p.'cla lly with m a t e r lal. T hill
I. ou t o f ou r cont rol emce It 1. m a inly cault'd by t o.. p01I1 a nd cUltoml aUloo rl 
tI,,", E apec la Uy th.. Brit l .h cUlltom_ a r e c a u . lng UI c on e td.. ra ble d lffic u ltl"l1 a nd
hav.. I ",h ..d a nu mbo-r of oa r ('e I• .
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PRICE LIST OF EQU IPMENT DESCRIBED IN VHF" COMMUNICATIONS

Ed iti on I, 2, 3. and 4;1969

OM 3.60. VS$I. 00 1 0 M 8, 70 . -1-,1.

All prlcel are given In WI's!. German Markl . The lollowl nll prlcl'l do nol contain
POlt artd packing tor which an extra charlll' will bI.' madl.':. . . . . . m l. ~O

Thl' prlcl' l do 001 Includl.' I'n)' CUltoml dut)' where applleable . All I UI'pll l'l having
a valul' of over OM 80, __ (or 11.' ' ' whe n requnledl will be dispatched per
r eglster l'd ma ll and charged wuh: ., . . , •. """"""" , OM 1. - 

Some df' la)'1 rna)' be cauIl'd al the mom en t due 10 dl.'lIver)' dlfllcultlE'1 at the
manufactu rer I . Equlval E'nt Il'mlconducto r t)'Vel w lll be I upplled II o r ig ina l t)'Vel
are not aYillable.

Sl'micomfuctou, quartz. c r)'ltal l and C'r)'llal 1II1er i can 001 be e llchanlll'd.

It II nul po..lb ll' for UI to dlllpatch or df'rl pe r C. O. 0 , All ordt'u Illouid be
made ca sh with ordl.'r Incl udi ng tht' I'Kt n char gell fo r p<llt and packlnll, r e lli lltered
mall ere. A traneter- to one of our account l o r via our rl'p rl.'lll'ntative l II al lO
po..tble ,

An)' lIem l (Iuc h aI handbookl ) which Inc lude POlt and packing are correlpundlngl)'
annota ted .

PRI N T E D
(Glu l fib re

C I RCV I T B OARD S
E'poll), wllh I Uve r - pla tE' d conductor al

for Ihe above menttoned PC-hoardl :

2 metre F"ET converler OL 6 ::.VI 004
Phale - Iocbd oac lll a lo r OJ 7 IV 00 1 + 00 2
24 e m cceve r ter. U' pr eamp . OL 3 WI{ 00 1
70 em convl' r ler OL 9 GU 00 1
~W ssn tranllm ltt er OJ 9 ZR 001
V XO OJ 9 ZR OO2
SSU recetve r , IF"/ A F" portion OJ 9 I n OO~ +
SSD recetver, VHf porllon OJ 9 I R 006 ++
2W AM Iranlmltter OJ I NO 004
El f'cl r onlc fUll.' OL 3 WR 002
Dandpa.. fil ter OJ 4 KH 00 1
Active AudIo fll tf'n OJ 4 BG 00 1
28/l H MHz. tranever te r OJ 6 ZZ 00 1

+ Double coa ted wllh Ihr ough ecntacre
++ Teflon ball.' ma tl.'rlal wIth prlnled InductanCl'1

CO IL fO R M E R S ETS

OL 6 I:J,W 004
OJ 7 ZV 00 1 + 002 , , , • , •••. , . , , , ....•.
OL 9 GU 00 1
OJ 9 ZR 00 1
OJ 9 ZR 002
OJ 9 ZR OO~

OJ 9 ZI{ 006
OJ 6 ZZ 00 1

TRIMMER

DL 6 I:J,VI 00 4
DL 9 GU 00 1
OJ 9 ZR 006
OJ 1 NU 00 4
OJ 6 ZZ 00 1
OJ 4 KH 00 1

OM 6.- 
OM 11. - 
OM 2. - 
OM 6.-
UM 15. - 
OM 3. -
OM 42. - _
OM 43 . ~0

OM 10. - 
OM I. 50
OM I. - -
OM 3, - -
OM I ~ , - -

OM I. 70
OM 3.20
OM -, 70
OM 2. ~O
OM I. 40
OM - .35
OM - .35
OM 2.1 0

OM 3.~0

OM 1. 40
OM 10.40
OM 3, 10
OM 6.30
OM 6. __



OM 127. 40

I. 3 nun dia meter- "lwc i:11 drlll fur PC-boardll OM 3. --
This Ilpl'c lal dr ill hall been IIllecl:Llly de\'l'loll('d lo r t'llo"y I'C -boMdll .
II wil l bl:' lIuPI,llt'd frl'(>- or-cha rgl:' on or der s amoullUnK 10 murr- than
OM 30, - - .

METAL CASlNGS ("('Ilun an i noes ), 1I 11 I'e r plated
70 cm con verte r DL 9 GU 00 1, complete with Ihr el' Ieed- th r uugh
ca ilae ilufli. th r ee Ir lll1l1l t' rIl , tnncr courtuctor-s 1I<, Idl'red Intu plaet'
and covl:'r . , , , , , , . • . . . . . . . . . . . . . . . . . . OM 65. --

H ern cunverte r DL 3 Wi{ 00 1, par nnone. trlmmeflll and tnner
eonctudurll Installed , , , , , , , , , . , , , , ,

COMPLETE D EQUIP MEN T (r eady In upera te)
70 em converfer DL 9 GOOOI ,."" . OM 196.50

145 MHz. IIIl 9 CV
Incl uding postage

K IT S

m.1 40. - -

2 m rET cu nve r te r DL 6 ~w 00 4
(PC·buard, cull [" rml'n. tr-Im me r-a, tranllilllofll ,
38 .6667 MHz quartz cryll ta l and I. 3 111m 8pl'c la l drill)

Tran8111 to r ll only , , , , . , .
Quarl1. cryllta l 38.8687 MHz (HC-6/UJ unly .... , ,

70 MHz FET convt' r tu DL 6 :,W I G 3 JHM
(I'C-board, col\ Iorm er a, tr im nll' rI, Ir anllillturs
42.0000 MHz qa urta cryll ta l and 1. 3 mm Ilpl'c lal dr ill)

Traollllllorll only , , , , , , , . . , , , .• . . . . . . .
Q,Jarl l crYllta l 42.0000 MHz (HC-6/U) only "., . • , .

Phalle - ]oc kt'd ollc illa to r OJ 7 ZV 00 1 + 002
(2 PC _boa r dll, coli furmerl, tranlll lll<> rIl , dtodea,
] quartz crYlll a l and 1. 3 mm IlpE'c lal dr llll

Tranlll"lofll and dloot'l unly , , , , , , , , .
2 quart z crylltalll (46.0000 and 46.3333 MHz) (HC- 181 UJ

OM 42 .60

OM 17.90
OM 13. 70

I>M 44 .50

OM 17. 90
OM 15. 60

OM 103.95

OM 40.75
OM 49. __

H enl eunvE'rlC r OL 3 Wi{ 00 1 Pr lel- on requee

70 cm Cunvt'rlt'r OL 9 GU 00 1 OM 130. - ·
(Sllvt' r -p la lt'd me tal cuing all aoove, PC·board, coli furnll'r ll,
trlmm l'rI . tr anllilltorll, 96.0000 MHz quar tz c ryilial and
I. 3 111 m Ilpl'cl;,1 dri ll)
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Trall llblor ll only , , , , . , .
Quart l c ryllia l 96.0000 MHz (HC-6 / UJ only

5 W SSD trallllln ltte r OJ 9 Zit 00 1
(PC-boa rd, co il te r me r s, trim mer s , Ft' rroxcu\Jt>-I>rolllleln.
Innllilltor s, dind"1l and 1, 3 mm epectat dr il l)

CrY8tai (11I1'r XF -9 A with bo th stdeband er yllta l.
Crysta l lIltt'r XF-9D with both stdeband erYllta l1l
T rall llllliur s and dlOOI' 1I only , , , . , . , , , , , , , .

I>M 37 .40
OM 19. so

OM 138.40

OM 96. __

OM 125. 50
OM 116, 90



VXO OJ 9 ZR 002
(PC_boa r d, cu ll termer -s , tranllilltuI'll, d iudl'8)

TranllilltoI'll an d dimtell only .
Qua rtz crystal (45. 478 MHz [or SSB 111,,'1 (tI' '1ul'ncy
ot hf'r c rysta l in enme r allge) (HC- IlI;U) .

145.41 6 or

OM

OM

"M

18. 45

14. 05

H.50

OM 80, 15
OM 96,-·
OM 125. 50

OJ 9 ZR 005 SSB ltece h' l' r , If't AF Pur tlUl~ for 9 MHz OM 122. 60
Double coated PC-bua r d, coli Iur me r a, and IIl'mlconduc toI'll
(3 It CA 3028A. 2 x CA 3020, I x BC 182A, I It 2 N 706, 6 It I N 914.
2 x I N 277) without crystal tuto r

SI'miconduc to rll only .......••••••••••.......
Cryllta l fIItl'r XF .9A wtth both stdeban d c rytlta l.
Cryllta l uner XF . 9B wit h both aldeband c r yetat e

OJ 9 ZR 006 SSB Rece lVl'r , VHF Por Uo" 145; 9 MHz
TI'[I un (PTFE I P C·boa r d, dtsc trim me I'll. a ll' III);\c('d tr lmnlPfll ,
co il lcrmer-a, I. 3 mru dr ill lind aemtconrtuctn r e ( I l( TA 7153,
I x 3 N 140. I x BC 182A)

OM 90.••

S.'n~lconduetur8 only OM 33.30

OL 3 \\1ft 002 EIl'ct r onlc FUlie (24 V) OM 1l . 85
( PC-boa r d••('m lconductoI'll ( I x AC 117. 2 x AC 122, I x BZY 87)

semtconductor-s only , , , . OM 10, 35

OJ 6 ZZ 00 1 211; 144 MHz Tran.!I\'t'rter OM 80. 20

Cumpr l s ln ~ P C _bo la I'd, co li Ior mer set, t s-tmmer capac ito r s et and
38. 6667 MHt cry8bl In HC· 6; U holdl' r a ll "'1'11 a s 1. 3 m rn s]Jec la l
drlll and s('m lcu nduc luI'll

Si'mlconductoI'll only
Cr ys ta l only

OM 43. 50
OM 13. 70

OJ I NB 004 2\\1 AM tran. mlUer
Comprllling PC-board, tr lm ml'r ca pacttur set, Fer-rox cube chokes
and lle mlco nduc torll

Sem lco nduc to rll only
Cryllta l to urder. Please gin' tr eqcency {Delfvery 4 wt'l'k ll)

OM
"M

60. 20
19. 50

. . . . . , . . . "M 96.-·
" , . , , , , , ... OM 125. 50
.... . ....... " M 125. _.

(Inc luding po stage ] OM 35.••
(In cluding pOllta ll:(' ) " M 13. 40

HAOIO COMMUNICATI ON HANDBOOK
VHF · UHF ·MA NUAL

9 MHz Cryllta l Fllterll fr om KVG (IIt'e rea r cov e r)

XF· 9A wIth bot h IIlde band crYllta l1l
XF- 9B With both .ideb ;md c ryll ta lll
XF · 9E ... , ....

All or df'rs mu st IX' pn'paid by chequf' (c hr c k) or money or dl' rll mad e pa yab le
to t he ba nk account or the na ttona! r epreecntanve, or to tht· publ lllhe I'l .

UKW. BERICHTE. Han.ll J . OoMu lI. OJ 3 QC , 0 · 11520 ERLANGEN
Gll' lwltl('f st r allsl' 45 • w ester n Ger-many

Ban ka ccount : Dt'u t8ch e Bank Erlan lCl'n , No. 476 325
PO.lll llch('ck: NiJrnbt' r g 30 455
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1m tl CRYSTAL FIlTERS • FILTER CRYSTALS • OSCILUTOR CRYSTALS

~ ) SYNONYMOUS for QUAlITY and ADVANCED TECHNOLOGY
{ PRECISION QUARTZ CRTSTALS. ULTRASONIC CRYSTALS.

PIElO·ElECTRIC PRESSURE TRANSDUCERS

l Ilted I I our well ·k l'lOwn l e ' lltl of

9 MH z crys tal f il ters
for SSB, AM, FM
and CW applicat ions.

In orde r 10 I lmplify malchlng. the

Input and output of the ' ilter l com·
pri . e tuned dlHerenUel treoetcr
mer. with galvenre ccnnectrce 10
ttle Cliing

FlU, . Type XF.gA XF ·~ XF·9£ XF.9M

Applleillon sse. ss e AM AM FM CW
T' l n, m'l

Numbe. of Filte r Cry".I , 5 • • • • 4

Bandw idth (&dB down) 2 ekHl 2 4 kHz 3.1S kHz SO kHz 120 kHz OS kHz

p...blnd Ripple < I dB < 2 ee < 2 dB < 2 dB < 2 dB < I dB

In.ertlon Lo•• < 3 dB < 35 ee < 35 ee < 3S ee < 3 dB < 5 ee
Input ·Output Z, ""'" ""'" ""'" ""' " "" " ""'"Tl mlln. llon C, JO pF JO pF JO pF . JO pF JO pF JO pF

1(6 SOdS) ' .7
1(

6 60d BJ18,(6 6OdB) 1 8~ (6 &OdS) I (660dBl l (8 o4OdB)2 5
S hipe FlelOr -

I (6 BOdB)?2 (6 8OdB)2 2 (6 SOdB)? (680 dB) 2 (6 6OdB)4 4

Ultlml ' . Attenu ation > 45 ea > 100 dB > 100 dB > 100 dB > 90 de > 90 dB

KRISTALLVERARBEITUNGNECKARBISCHOFSHEIM GMBH
o 8824 N.dl.rb,.d'lol.h.,," Po.lled! 1
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