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With thle e dUion weo ccm mene e • ntow volum e ot VH!" COMMUNICAT IONS. W~

th ank you for you r ("o nt ln uln ll Int.r~at In our mallazln~ 1n .plt~ o f tne lIar toul
u ' valuaUon l o r d~valuatlon l ot m Olt c u r r . nd.l. We Intend to "" bUlh ecme
ve ry Intere ltinll artlc::l~a In 1912 , How~II,· r. we reel that a larll~ number- ot our
r~ad~rl hav~ d~lllned lom e ve ry lloo d equtpment which would be of Int en' lt
to othe r r-..ad erl . We would be ve ry plea.ed to conlltJl.'r your d• • llln l for pu bll
callan In VHF CO MMUNICATIONS tor rl.'ltJl.'rl 1n all p.rtl of the world .

W. know that there ar. a lar•• number ot VlU' and VIU' am ateurl th at do nOI
l ublc r t be to VHF COMMUNICATIONS. W. would uiererc re be v ry Ilrat .. CuI to r
any Introduction. you Cln make on ou r behaU. We are wlilln, to prov1d.. an y
interelted amateurl with a tree l a m ple copy ot VlIF COMMUNICAT IONS. We
wl.h aU r.adera a very prolpl.'rOU I 1912 and lot. ot Int er... tI"1I: r e ad in, 1n
VB!" CO MMUNICAT IONS.
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1'0IlT ABL ..: SSU TltANSCEIVER "OK IH - '-46 Mll z
WIT H .. M·AT T ACII ME NT

1'00'"t I: C i r c ul i deec r tp ncn and IIp l'c Ulc a tion

by G.OIto, DC 6 III.

INT IlOlJ l rCT ION

A two - met re SS B tranllct'lvt' r b t o be dt'lcrH,..d WhOlll' compact dl m e n.lon.
mil k.. It lIu!tllblo· fo r po rta blt· and m obtt e ope r-atlon . I!owl' vt' r, tht' iOOd lari l' 
a l6/nalt.,,·hllvluu r , th e IIp..cla I AGC-clrcult of th .· rt'I' t'! Vt'I ' aa we ll all the t' !ict'lltm t
IItabli lty and purity o( th l" VFO al6/nal m ak£' tht.' t rlt nlct'!vt.'r a lao a ve r -y elflclent
home a tatlon. The ou tpu t powe r o r a pprolilmat .. ly 8 W 1''';1' can be Inc rt'allt"d 10
any rt 'qulrt'd l"vt"1 ual ni a lu bllll"qut'n t Ii n..a r ampHfI.. r . Howevee, 8 W PEP
rvpr-e e e nt e a good comproml ... between output pcwvr- and cu r e-ent reqct remente
for po r tablt, opt'ratt on. The Iran . c t' l ver I. ope r-eted (rom I DC - voltai t.' .ou rct"
or II . ~ V t o I -4 V, whi ch c a n be t akt'n from thrt"t' nat baltt' rlt'. ( -4 . 5 Veach I
connected In • •·rh·. , or from a auto mobll t' a ccumulato r.

The Htle pho loiraph of Ihl . maladne . ho w. t he aut ho r '. r renecetve e, wh o l t'
oYl' r.1I dlm ..n.lon. a rt' 2~5 m m by 75 m m by 210 m m . II conal at. of one m .ln
module bo4rd c o nt a in In I th O' ma1n clrcu U. of th .. rr -anec etve r , a. well a . the
five e u .. l1iary modul .... : Ca r rlt'r oacUlato r , VJo'O, 137 Mil l toea ! oaci ll . to r al enal
c h. in , AF · ampll rt.. r and rt,n..c to mete r-, Th e ope rall ni controls, Iou depeaker-,
met.. r and a 12 v/z.a Ah accumulat o r ar£' al.o built In to the a m all cebt net,
Tht" wtoliht of tht· com plet e tran acl'l Vl'r Inc lud lni eccum ula to r- amount. to • • 2klf.
An .. ..t en alon of Ih l' tr-an ec et ver tor FM will b.. br-ou ght In part 3 o f th lll deec r tp 
t lon and wil l Include a . " pa ralt' n '· ampUfl",r and dt ec r tmtnetor fo r thl . mode ,
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I. CHA HACTJ,; H. ISTICS ANI> SI'ECIfo' ICATIONS

Th.. trequency p r c c e s e tng , Individual IItall:". , 110 11 we ll all t h.. charac ll' rllltlclI and
IIpt·clflcalion. a re to b.. dl.cu •••·d wi t h t h.. a id o f th e block diag ram gIvt'n In
n(U r .. 2. The dlmt'nllonlnl of t hl' circuitry ill , In ce rtain po tm e, IIlmllar to
the tran.c .. Ive re of K, P. Tlmmann (I I and G . L.u f. (2) , In cont ra.t 10 (2) . ho.... •
eve r- , II .Inlle-convt' rllion lIupernet pr1nclph.· III used with an IF of 9 MIl:t . nd
a local cecutero r frt"qu en cy of 135 - 137 MH~ . Thla Injec tto n fre qeency 11 not
obtained from a pha lle - Iocke d ceenteter- a. In (I) but fr om a Ir-equency .ynlh...i.
ci rcuit (6) . T ht' loc al ollclllator fre qu ..ncy III obta lnt'd by milIInl th e VFO f r t·
qaency of 5 t o 6 MII ~ with a IIwitchablt' c ryltal'controlh'd frt' qu t"ncy of 130 l\.1I1l
or 13 1 Mlh. The laboratt' mt"chanlc.l eceerrecuen or tne VFO and highly t.'fft'c·
tlve flltt'rInl i\l.rln tt't' that th rccet-cecutetcr . tillil 11 JUlt •• lood III Ih . t
of • ph a llt"- Iockt"d o.cUla lor.

Spt"clflcaUon. o f the local oec ttte tcr- 1I1111al :

Ou t pu t vol tage ( 135 - 137 Mil ,.) :
Supp r .... io n o f a puriou. IIgnalll:

F rt' qut"ncy IIlablll ty: In m e I>t'riod from 5 ...conde
10 2 hou rll a rtt'r .wltchlnl on . the rr("quency variation
amountt'd t o 90 1I:t. Thi. vahn- wa. nol exceeded on
vlryinl the amblt"nl tempe retu rO' In t he r a n i" at
+I O oC to +30 ec.

Spf'c lflca tlon. of th e r t.'e .. lvl·r:

Inpu l vol lale to r 10 dB .llIIal-lo-noilie ratio:

At an Input Impedance of 60 n and a bandwi dth of
2. -4 kHz , t ht . value c o e- r-eeponde to a notee fli\lr e of:

Control r a ni" of t he whole t-ee ...tver:
IU lIe ·Um. o f the control voltal":
fo'aU-tlme o f the control vollagt·: with wt"a k .llI:nala

with . tronl .1In.l.

0.7 - I V
:> IOOd U

O. 15 "V

" 3 d B

:> 120 dB
a pprolt. 0.5 m.
a pprcx. 1 II
approlt. > 6 II

T he r-ec ei ver pOlllle ll. t". aulomatlc IIwl lchinl o f the control time eoneranre . All
can be ae e n tram th e allov" val u... . th e a ut omatic ci rcu it Inc r .. I1I1 .. . th t, fall 
um e In conju nction with IItronl IIllnaIl. Thill Impro ve . the r ..c e ptlon or wt-I k
.Iinall a nd eupp r-•• lt"11 th e unplt"alant pumpInl e Heet In co njuncuon wit h I tronl
.llna la thai Im p a l n the Inteilialbility conllderably .

The t r an. ronner - Ie ll. audio ampllfl. r prcvtcee an output pcwe t- of 1 W Into I
5 n loudap••ke r , Curr!'nt rl.'qul r t·mt" ntl durlnl r ecepnon with an A f'-po wt"r of
50 m W (Ub -1 2 V ) : IOOmA

Sp.c l tlcaUonll or the tran l m ill er :

M.ln outpul pcwe r with .ln81"-lont' modul. tlon:

Cu r-r-ent r ",qu irl'm e ntl with lIinllt"·tone m od ul ation :

Mt' an cu r-r-enr d raIn wi th valet" modula tIon tU b - 12 VI :
Current d r.ln without modulation :

>1 .5 WatUb-12V
>2.5WatUb-l~ V

-4 00 rn A It Ub - 12 V
500 rnA lit Ub - 14 V
25 0 rnA
160 rnA

- ) -
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The block dial ram F l QUre 2 allo IhO WI t he volta It" Itablllzt" r circ uit wh ic h
ft"t"d. th.· S-mrtf' r a m plifier and oldllalo rl with a . tablllz ..d vo ltale o f B.5 V.
I.)urlnl tran.ml••ion, the s-mete r Indlcatel t he volta I " from the re ttectc m et e r ,
T hl. aUow. t h.. HF · o utput a nd t he antenna m a lc hln. to be mon itor ed. T he S·
m .. t .. r- .mpllfler ( T 3 1 la bloc k..d by dl od.. D 3 dll rln l tr. n .ml•• ion .

In o r-dvr- 10 .a ... .. ba tte r-y pcw e e, a latchln.-typt' rt'lay ( n .. l , I ) l a us ed . A
Bpl·dal circuit comprlalng t r a nalator T 01 h a l be .. n prcvtded t o d r l ...e the rt'lay
10 that I'TT ' opt' ration ( pUlIh· to- talk ) II poulblt' . O f ecu r-ee, It II .110 po . a lbl E'
for a r ....d-contact coallial r rlay 10 b. u 8t' d aa waa deec etbe d In (3) .

2. C IRCU IT m:TAILS
2. 1. MAIN BOA llD DC 6 Il l. 001

I-'i gun' 3 .howa Ih e e labc r e t e ci rcuit of the t r a n am ltt .. r a nd r eee tver- that are
accommodated on t he maln board UC 6 ti L 001. The most c r il ical a t a l ea of th e
r ec eI ...es- a re equi pped with du al-Ial t' MOSI-' BT' a ,

2.1 .1. Vii ..' emCU l T

Th e 2m con verte r co m pr-ieee t wo prt'ampUflf' r .tait'a ( T 101 and T 102) th. 1
a re coupl..d via a bandpa .. fIl tl'r . Bolh atagl'a are included In th e AG e · clrcu lt .
Th e r-.. aonanl ci rculta a r e damped by realatora R 10 3, R 10 5, R 107 and R 109
ao that .. lumcl"nt VHF -ban dw idth l a o bta lnt'd, A control ranl l' o f 35 d8 wa a
obt a lnt"d u al ng a l atr ' p rott'c to'd MOS"' ET 01 0673 In Ih.. fl rat R ..··.mpliflf' r . ta...
a nd a non- p-ro tec t ed 01 0603 o r 3 N 1010 In the s econd . tall:t',

An a beo r-pt ton ci rcuit fo r the Imagt' frt" qu.. ncy of 126 t o 128 Mlh ta ecne ect e d
to gat .. 1 of t hr m i xer t r anal a tor T 10 3. The loca l o.cUlator freqtlt"ncy o f 135
to 137 Mll z la rf'd 10 iatt' 2 of t h l. t ran.l at or via th t' rt'lonant ci rcuit co m prte
Ini Induc lanc L 106 .

2. L 2, SI NG LE SIUE OA ND .'LT f,;H

A re eonem c ircui t to r th t' In t f' Ml'l edl.tl' t n'qu"ncy ( C 11 6 /1. 107 ) II conn ected
t o the drain of th e mill er t r a na l . to r ao th a t th.. cryalal rIller c an be loo at"ly
c oupled . im ul t ,l.neoualy t o me r .. c .. t ve m lxe r- a mi the 9 Mill SS O t ran amlt ampll ·
ti e r (T 113), The c ry.tal tIIter 1.lt."rm ln ah·d , . a " rl' acl'lb"d by the menurec 
tu r er e, a l In pul and out put with 56 0 n a nd a t rlm m e r capacito r which l a IUin..d
for m in imum r i pple In the pa..band r ange , The e econd 560 n re et etor- ( H 167 )
Is slm ul tane oualy rn e coll t'c tor r .... I.tor fo r th e double e efdebend Iran amlt am
p li fi er with T 11 2.

2. 1. 3, It' AMPLIFI ER

T he cryatal rtlt f' r l a fo llowed , in the r .. cetve r, by a t h ree - sta i ll' int ll'Ml'l ll'dl s t ll'
f r l'qu t'ncy am pll rl t' r , Th r e e di nerpnt ct rcune we re t ried:

I , A c i rcuit with tw o Intll', r a t t'd clrcu lta C A 302 8 A
11m lia r to the drac rlptlon liven In Hl .

2, C..cod... circuit. with O F 173 / BC 109 .. desc rtbed
In (01) and (2),

3 , A c i rcuit with t hre e dual ,all' MOSJo't:T ' a 01 060 2.

- , -
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Subllt'qu"nt m .. lIl1 u rt"/IWnt. lIho w..d thll t tilt' flr ..t t wo ci rculi. ha d Ylr tually l d..n ·
ti cal c h a rlic t .. r l ..Uc . wh ll .. th.. tM r d circu it ~ll hl b ll ..d a low " r ialn. Th.. cent r-o!
rani" wa . p r ltrllc a Uy ..qual for a ll ci rcu it . at a pp r o atrnate ly 3~ dB per . taie .

Th.. 11-' amplin.. r ..qu lpp..d with the du a l iil t .. MOSFET ' . ~xhlblted b..u er Intl' r 
m odula tlon ch. ractl'rl.tic • . Conllde rabl .. adY anlai"a ar-e obt . ln"d due t o th e
. Im pl" "d" rnal c l rc ult ry a nd the hlih Inpu l Impedanc e o f Ih t' MOS I-' ET ' • • Thl .
t a a l.o y.lId tor Ih l' h lgh - Impl'danc t' cont rol volt.lt' source , which ha. b..en
not!c t' .bly I lm p Urt"d u .ln l th.. Ilyen e treun. Sin c .. the Intt'lrated IF amplirtt'r
could not be con.t ructt'd .mall"r and r ..qul re. I n t' qu a l numbt' r at m lnlatur"
c omponent e , th e IF ampHtier e quipped with the tnexpenstve MOS F ET a ha. been
ee tectec. Th .. out pul o f eac h o f th .. uiree atalea l a tt'd to a rt' aonant circu it
c om p rblnl a .c r .... ned Indu Clanc l' a nd a 68 p'" c a pac it o r In paraU ..1.

2.1 .4 . () !';MO()ULATOH AND CO NT IW L C IRCU ITS

The 11-' . m pUtit'r l a follow ed by a lep. r a h.· d..m odulat or- tor AM and 55» wh ich
gener-ate a dltter"nt conl rol yo l lai" tor e a ch mode . The appr oprt ate cont rol
yollal t' l a tt'd t o the cent rot une on awllch ln l the AI" a m pl Uie r t o the n qulred
d..modul.tor. An .ltachm ..nt tor fr"qu ..n cy modul.tion I. a lao un de r ccne t rccucn
.nd w1l1 be deec rtbed In • l. t .. r t'd illon ot th l. m . l a dne ,

The AM demodul.tor c om prl .... a vo lta I e double r ( () 101 and D 102 J who . ..
ba l a m .lnlaln..d a t a Yoltage o f 2. 2 V by th.. tour ..e r-te e-cconect ..d , forw.rd
bl d dlod.... UJ09 t o 0112 .

T he A M cont r o l Yoltait' at conn.. e t te n point Pt 1M I. the reror.. bt'tw,·.·n + 2. 2 V
and approxlmllt .. ly + 0. 5 V. The d"modulalt'd AM s linal l. f.'d Yla an /I ...·fIIlt·r
t o ccnnec u on PI 105 .

A dUtt'r.. nUal mlx"r c om p rl.lni th .. tw o junction tle ld eH.'ct tran . l a tor. T 107
and T 108 I. uaed •• SSU d..m odu lator . Thl . c i rcu it la .Iao a ble to h.ndl .. hllh
input vol l. I t'a end e nau n" a a a ufticle llt laolation bet ween Int erm"dl al" frN (Ut'ncy
and 8FO. It i a t'ap c l.ll y important th at the tw o AC voltalea have a reuc o f
about 20 : J to encther- , Fo r tM I r"a. on, th t' IF t rt' quency I . only inJe clt·d via
a 5 pF c.pac llo r. Equally,oad c ha r ac l" rlallc. a re pro yide d ",s l nl a m inI'
t'qulppt'd with a all1l le , iate -pr otl'cted du a l - I al e MOS"'ET, how evr-r- , . "'c h trail"
I.tora aI''' a tl ll m ore expen IIY" Ih an two Junction typ.·••

Tht' a udio trt'qu..ncy 1I11nal 18 now pa•••·d 10 connt'c t lon I' t 107 a nd to a ,iil n, I.. 
ata,.. cont r ol yolta g.. ampUtie r com p rl. ln, T lOY, wh ich In tu r n h· ...d. a yoltall"
dlvtd~r ao Ihat t'NO AF' - volta' l"l1 a r ... avall a bit · ha vin g a r a tio a t 2 : I 10 a no lh .. r .
Bot h ot the • •' volta ge . ar.. nOI'" r ..c IHI ..d In a 1'·l'a ral.. vo ltai" doubl.. r c l rcu lt(° 104 /0 10,$ o r () 10 6 /0 107 ).

The low er vollai" la COMl'cted dlrl'c lly 10 SS B control volta,t' connt'ctlon "t 108.

The hl,her voltag.. cha r,e. c a pa c ll o r C 157 via th...... rlt'.-conllt"ct ..d diad....
D 113 to D 118 . Th.. ,1' diode II en. u ro' thai th.. c a pac itor III only c ha r "'d wht' n
!h t' a l1"al al r " nith (and thu l th .. A F - volla i t·) .. xc .·..d. /I c"rlaln Ih r t' ahol d ya lu .. .
If thla l a th .. c ••e , capacito r C 157 wlll b.. dlac hare"d o nt o th .. cont rol li n. ' vll1
dlod lC' U II 9, Sinc e th.. dl ach arllt' tlrnl' COllltan l o f Ih t' baBlc conl1'O\ vo ltall" ha ll
be en dimenillonl'd .h~ r1l"r th an that of Ih.· c onl rol voltag.· 1I1'm'ral<'d III h illh
. 1, n a l IIt r e ll ll!ha , Ih l . ci rc uli pro vld" a II Itlrn plo' nWIOIIII o f In.· r·I·... lnll th.· fall
tim .. c onat an t of th., conlrol yult a ll" wllh . l l·unlt lIiltn"I ...
- .-



The fa U tim... conatUl t a are mainly dete rm tn ed by th e cepec trence Dr Ih'l a pp ro 
prlat ... Ittte r ca~dtor (2 . 2 ~ F o r 22 ~Jo." th e lo ad r e l b tor ( 220 k n or 470 kQ)
and th t' r"ll.tanc'l o f th 'l ec e r rct a nd prctecuve d rcull. Th'l M.t" ttme con. t Ul t ,
on the othe r- hand , I. dependent on the AJo" ecu rce Im pt'd Ulc t" (T 109 , R 138 and
R 139) , coupling c a pacit o r C 152 a nd fIlt t"r c e pec n or C 154.

The Inn . llion point betw e en th e fall ume con.t a nl. I. dlPpt'ndf'nl on Ih lP vetue
or th e a udio vulta.ll" an d thu. on the overa ll gain o f the ree et ve e . It c a n be
altered to m atch • c e r t a in .IIa in by Inc rea ling o r d f'cr"a.lng the dlode c ha in .
The lon llt'r fall tlme a hould be e U..c nve with .Igna l. tha t a rt' about 40 dU or
mort' abov.. th .. nol ... I..vet , A ba .lc cent r o t vo lt ll.lilt' potentia l of 2. 2 V I. a lia
vali d fo r Iht· SS U cont rol vcl tage undt'r unconn-otted condi llon • .

In o r-der- 10 proh'ct th f' ncn - gete -protect ed MOSF Jo;T., diode. U 10 3 a nd I> 108
havt' been p r-ovided in the cont rol vollaglt' ci rcu it, T hey en eu re th at th e control
vo ltagt' dOt'. nol excee d th e lim it v. lu(". o r • 20 V and· 8 V. T ht' MOSJo·t;T .
would bt' ('ndanll:f'r("d In a h i gh Im pt'danc t' cont rol circu it e ven if Ih 'l cont rol
li nt' wa . only touche d with on". f1n.llo.'r. l'o altl ve voltag'li In " XCe II of 3 V a r e
. ho r tt·d t o ground via diode 0 103 and th t' d iode c hlln D 109 to D 11 2. Nt'gaUvt'
vo lt ai.... a ro' IIho Ml"d t o .II r ound a rt lPr t he :'( f'nf' r vo llagt' o r U 108 I. e xe .. ...ded.
Tht' cont rol l' ha r actt' r1.Uc . a rt' no t aUecled by th e p r-otee tf ve e j r cutt,

2.1.5 . TIlANSMITTER CmC UIT

T h... AJo' · ampllf lt'r a nd balUlct"d m odulalor a rt", with t ht" excepncn o f a rlt'w non 
Importa nt modificallon., dtmenetcned a. glv lt'n In (2) . SUicon plUlar di ad....
( U 120 10 I> 123) a u' u .lt'd in th e balanct'd modulator . It I. tr'Ut" th at . uc h
dlOdt'a r t'qulrt' a h lgh .. r local osc illator a m pl ll,jdt" than gt"nnanlum Iype a, how 
eves-, th('y keep th e carrier eu pp reeeton mo rt" . tabl t" durin g amblt"nt temp.. r a ·
tUM' Ilu ctuet ton •• An ",apt'c lally h igh ce r-rte r I Upp rt>I. lo n can be obt a ined if
dtcdee ha ving tho.' . a m f' rorward rt'allta nc t' a n' select e d .

Amplltud c modulaUon ( A 3 ) I. obtll1n ed lly unbalanc lni the balanced modulator
.0 that th ... car r h' r l a nut auppre a lle d. Thl. I. ach ieved by c onnec t tng the I ta 
bt l feed OjWrati nll vo lt ai t> via rt' lIll1tor R 106 to th e m odul at or .0 that thf' tw o
upp.. r dlodt' . ( In F ig . 3 J conduc t.

Tht' balllnct'd mo du l.tor I. ro ll owlPd by a low -gain ampUrter ( T 112 ) for thf'
doublt' -.Idli'band .Ienal . who at" load r t' . l lItor R 167 I. al.o th lP If'nnln a Un i rIP
.Iato r to r Ih lP Ild"bll nd rute e . An(" r pa••ln g th .. . ld ebUl d nner the r lP . ultlni
SS B - 8lgn a l l a a m pll tl t"d In tran ai llor T 11 3 and rt>d to the puah-pull mht t"r I talt>
com prlalng T 114 a nd T 115 . The eam e local o.c l1lltor I lenl } I. u eed t o ccnve rt
the tra n amit .Ignal to tile 2 merr.. band al wa . u alPd In th lP r e eetver ,

T'h e 2 m SS H-al enll l I. now rl'd to a thrN· - .tll.ll o.' Hnear IImplUit'r equlpl' t'd with
a dual -gall' MOS F ET In tht, fi nt alall:l' IIl1d Inclu dl'1 an ab. o rpHon ci r cu it ror
th t' local ollc lll ato r rrt· cJUt'ncy o r 135 Mll z t o 137 Mltz . Tra nabtor . m u.t bt· u.ed
In th li' d r lv.. r and ou tpul atagt'l that c an b(" d rlv t' n IIn('lIrly to hlih cu r r ... nt vlllut".
at th lt' r t"lati vlP ly 101... ope ra ting vol tai" o f 12 V. Tht> In("xp("n. lvt" OVl:' r1I1Y typo.'
2 N 44 27 h.. bt' l'n round .ultllbl(' fo r Ihf' driver, and the 2 N 5641 ( MM 1 ~57 )
ror th ... outpul . llItl t'. Tht' I.rie Un..a r drlv(' rangt> o r the 2 N ~6 4 1 and Ua In 
.It'n.l tlv Uy 10 Incorrt'ct luning a nd ml am at ch a r e thlt' ~au l t o f th e Inte grat.d
t' m itt t' r ballaat r l' .l.tor. at th f' Indivi dual ("ml tl erA o r th e tran il itor .y.tt"m.
The aUlnt'd opt' r a ti ni point of thli' o ut put t r Ul I I.to r la . tabll iz ed by a thenn l.tor
( NT C · r f'lIl at or) , wh ich II m ountlt'd on t he h l'Bt . In k. Thli' o utput cou pUni la In
tht' fo r m II r lP . Ollant tran aformatlon link.

-.-



2.2. SUB- MODULES Il C 6 111 . 002 to 001i

Th.. (ollowln, aUlI;lIlary modulee an' rt'qulrt'd In addition to th l' m a in boa rd
I>C 6 III. 00 1: Swltchablt· c e r- r-Ier- o.clllator (002 1. v ro ( no P C · boa rd numbt'r I.
local r-e que ncy chain ( 00 31. aud io fr l' qu t'n c y m od ul e wi t h d tec r e t .. compon..nl l
( 0041 or with Int .. ,rato.>d con s t ructton (OO~ I. a nd r .. n e c tom ete e (006 )•

,,.

".•x"
'''''"0202

1N Il l'

• 1l~Y
~2ro ~~

r - - - £]!!:I Hh'12:- - - - - - --- -f f:"'l
C 201 1()rI IO n C 203 DC 6HL00 2 1)n

'A 1-4" I
I
I

'''' IC212 1
11('o'1JJL

I
I
I
I

l.2~ 150 I
ero I

'"'I~ I''''' I..... J ~

T201 T202
BC109.BC 169 Be 167.Be108

Fig, 4 : Circuit diagrMl'l 01 the e.rier o.c:iUetor

2.2. 1. CA RRIE R OSCI LLATOR C IRC UIT

I-'I, u r t' 4 IhoWI Ih.. l imple ca rl"l e r oadllato r drcu lt and buff tor I laKt'. It II
ve ry Ilmllar 10 th .. d rcu ll o r (2 1 e xc e pt th ai th e DC a ldeband Iwitc h lng wUh
diodt'. II a atanda rd f..a lu r e , Th.. conn..cUon er the 10 k fl r t' l l .to r t o I'ach dlode
..n .ure a t hat th e approprial e diode II c om ph· l.. ly bl ocked a nd Ihat a . Ingll·-pol..
• witch can be u ...d In.t ..ad o f th .. two - pol .. I wltc h {2}, The burrto r a m pllfh'r I.
unl un .'d.

2.2 .2. VFO CI RCUIT

Th .. "ct ual va da bl .. Is-e quen cy o.dllato r II th e only module not l.>u ll t up on a
pr-Int ed c t rcu lt boa r d . bul on c e ramle . Upportl mount ed on a S mm Ih iC' k alu
minium ptate, fo"JJU "' 5 . how. th .. c ircu it o( t he VI-'O. wh iC'h ia V8rlabl,· bet-
ween 5 a nd 6 Milt a nd po an un t uned buffe r ( T SI ) . Sln('t' t ht' ou l put
vo ltait' I. t akpn (rom Ih t' eenecrc r , Icw-r-eecttve Iran. I.lor. a rt· rt' clU l rt'd.

- 10 -



rOC6HL----------~8l Pf51

I ~"-O. lS V ~'ab

I , 2~n l

2.2k I
I T 50 " '" _~ 5OI ~5 '6 M~

'0'" IIL50 "'><.;..51

I ' 1!lJ, I
. 8F 22' I
I'' I
ICSO C51!t2 51 R53 56 sse I
I lOOpTllOP'!'P Vk 1k 2.~ 1k :

I •L J

Fig.. 5: C...:u ' l d,-vr.m ol 1he 5 _ 6 MHr VFO

Tht· ."llho r would ilkI' t o advl.t, aialnlt ul loa: a dt ffe rent t r lUl l t ,tor type th an
Iht> 11"'('0 Hfo' 19" . Al so the o the r frt'qut'ncy - dt't t'rm in in , componcnre ahould
d OI",ly adh .. r.' to t ht' dl' tllUa glvPh . e tnce t ne tempe-r-etu re com peneauon h••
be-e-n ('a n- fu ll y c a r r le d out for th.. i iv,," n type l and mllnur. cturt' n . A Yf'ry 1I00d .
lIin g\t'- bt' lIr ln l vll rlab! .. c epac it or- o f 100 p'" ( llopt Iy p l' 220 I• • tyroflt'x c a pa
citor. a nd a hom e -made coli 011 II trol lt 'll c o iUo rme r a r t' 'lI,'d . U th e c onst rue 
li on (!l-lal1, art' fallowl'd clo " ' ly It wH I nol bo' m."ct' . a.ry to'l l" a n t'xpt'n. ! ... .•
ce r am tc cctt to rsn e r ith burnt -in ,U vt' r wIndln " and mlc , c a pa cito r •. By th..
....y . th t· o .cUi . to r d.. . I,m·d an d conat nlc tt'd whU .t contlnuou.ly c ht'c kl nl
th .. circu it ror the lowe st h e r m cn tc c on tent In dlc.Uon on . U O 1o.Hh oecntc ec cpe,

2, 2.3 , LO CAl. OSCILLATOH C IIA IN

In o ro.. r to r-onve r-t u.e va rla blt' fn·qu..ncy o r S to 6 MB a: to the rt'qul r ed local
Ir-e-quency rlOng t' of 13$ to 137 Mll z , • turtht'r mhte r with cry.I. 1 o.clll.tor an d
a lu n..d ampllfh'r .re r e qu l r e d . The- ci rcu it of thl . modu le II , tv..n In 1" 11\1r... 6.
II II acccmmcdat..d o n prinh'd c ircuit boa rd I>C 6 lIL 00 3.

T ht· ou tput .I,nal o r t h.. V1"O i . pa ••ed via the lo ... - p••• rIIt e r- com p r taln, In
ucctancc e I. 30 1 t o L 306 t o . uJlp r t·1I11 Itny r .. . ldual harmonic •• An .mpllfl l'r
with .t rong fp ..db ae k ( T 303 ) t'n.ur..a a d.. Itm-d 10Ur'('t' Impedance ror m e low 
pa•• fil tl" r. Tht' fHt e r ha . b.·t·n calculat..d ror a n tmpedanc .. o r 5600. It com
pri.... a T-••c non , a compll't .. M · dl'r l v..d eec tton a nd a h.lf M -d.. r tvt>d at'c tlon
a t Input a nd out put . Tht' c a lculallon wa . ba ...d OIl • c utoff fr t' qu . ncy o f 7 Mll z
wit h a n a u e nua Uon poll' .1 II Mlt a: (I .t h arm on ic o r th t' c ..ntre rrt'qu..ncy of
the V1"0 J. Art f'r calcul a tion. th t> Inductancf' and capac i!anct' va lut' a we r-e com
btn vd to fo r m th l' circ uit a ho wn In FIJUrt' 6. T'he c e tcu ta t ed v.lut'a and the
pra ctical wind In , dntlt wUl ut' gfven In the c on srructtona! deec r tptlon ,

In ordt' r to obla in a loc .l Is-equ en cy r .n,t' o f 135 MH z t o 137 Mll z. Ircm • rrt'
quency v. rla tlon r .n' t> o r I Mll z . It I ' nf' c t> l aa ry tor tw o c ry . t a l (requ t'n c h' a
to 1,,.. Ullt'd tor frt"que ncy con vt> r . lon th.t a r-e . I>a('t'd I Mlh from a noth t' r.
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T he cryll tal Ollc llla tor ( T 30 1 ) III th",rl"fon' "'qulpp..d with tw o cryll talll, a nd th e
r equt r-ed Crylltal ill 1I@I@ctl"d with th e aid of dlodl"lI . Since t he crylltal ollcillator
opl" rat t"11 a t h alf th e r- e qut red Ir-e quency , t h.. c r Yllt a l frequt'nclell art' epeced
O. ~ Mlh f rom anot h e r at 6~. 0 Mill and 6~. ~ Mit t . Thill III rcuowec by a I re
qut"ncy doubter- ( T 302 ) 110 t ha t fhl'd c ryllt.l-cont r olh·d fr e qut"nc! "'11 of 130 Mil t
a nd 13 1.0 MH z e r e obtaln\'d. Tran.llltor T 302 ope r-at .... vlrt ual1y In c IIl"1I B,
wh i c h mea ne tha t It I. able to wo r k ...IIth a r \'la ll vt'l y low d rive voltage .

The ve rteble Ir-equency ( ~ - 6 Mlh ) a nd fl llt'd frequt' ncy ( 13 0 o r 131 Mll z ) a re
.ddt'd tn t he r ina: m ixer ( 0 303 to 0 306 ) to fo rm th e r equl r e d loc a l o.cilla tor
Ir-equency of 13S to 13 7 MH z . T beo r-etlce Ily , the two o r igln.l frequend e ll . nd
harm on ic s tht' rt'of s hould not be p re sent .t t ht' o ut pu t ; thia l a , unfortunate ly,
no t obt. inabIt' In p ractfce , but th e be t te r- the b.l.nct' o f the mille r, th t" greater
will be the euppr-e ee tcn of th e a@ Is-equencte e . Trim ml" r capac itor C 322 11 pro
vided for ccm peneet tc n o f any cspact ttve unbalance and II aligned for maxtmum
eupp r-eeetcn of th e flnt harmonic o f the Cryll tal frequt'ncy.

T he m ix e r la fo l h ,we d by • two ~ .tagt' a m p1Uler wh ich II Inte r c o up te d with band 
pall fll tera, and ampHfie ll the loca l oscil lato r IItgnal to the r e qu ire d va lue of
. pproxlmately I V. The h armon ic euppr-eeeton ( purity 1 o f th ill aignal III m o re
t han 100 d B dow n on the requr red Ire qc ency, T he eIlct valut' could not be de
termined u lling the avaUabl@ m t' . llur ln, equi pm e nt. How eve r-, the va lue of 100 d B
III ex t raordln. rily geed and t he m odu lt' la t o be r ec omm t' nd t' d even wh t'n th e
ou tput of the tr-anece tve r la t o be am pliflt' d t o the higheat power tevete. How 
eve r , the e rrc rt II well woMh wh Ue even with tow-powe r- IltationA and wil l IIho w
It a elf a a a fre e dom o f a pu rloull a l i/1all. du r ing r eeepucn and. good , clean IIl gn a l
whll llt tranllmittln, .

2.2. 4. A UDIO A MPLIJo'IER WITH DISCRET E COM PON ENTS

F i lU M! 7 ahowa t he d rcu it o f a t ranlfo rme rle...udlo ampllfit'r with . compte 
menta r-y tranlli lltor p.ir ( T 4001 . nd T 4 0~ J In the outpu t IIt.ge. Such ctr-cutte
a re well - kn own . How e ver, th la circu it ia provided with an active low -pa•• fll t l' r
with . c ur-or r frequency of 3 kHl , wh i ch llupprt'Il.t' 1I h l gh t'r Ir-e quency no t ee
com ponenta fr om t he I••t mtxe r , .udio p reamplifier o r FM - demodulator. Thl a
.udio module I. dulgnatt'd DC 6 HL 004 .

H 05
AC 117

R~'],

HO'
AC175

b>"~'W
!- - t =!=-::J1i- 1 c'-O!I ~ g,oo"

II " , '10

'H O' "'" "."" 1402 TOO' u.
"" Tl.1l1

,,.
Be 108

c'" BC>J8 IHOS '.1 10 1"0& ~ .'"

AF~~__t
C 'I:!] "'" ~7n•• ••.'" ""

,,,,
R~07

~ .7 _ l.2_ I '" ...
ee 6 HL lXU. .""~.," "

Fis- 7: Circuli d i!li""" of lMl:Ofl¥I ntional AF·ampl if.,
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2. 2.~. A UUlO AM I' I.I FlE B WITII INTEG ItATE U C mCUIT

~'I curll 8 Ilho w. t ho' ci rcuit o f lUI Intt',ralt'd audio a mpllflt' r u.ln, tht' T AA lill A.
Thi. module I. allo provItJ"d wll h a low -pe•• fUt .. r-. It provld..a a n output powe r
o f 1 W Into a load of S U at 12 V. Of e oueee, t hl l mcdure , wh ic h I. d"ll,natt'd
UC 6 HI. OO~ . can b.. u.o·d Inllt"ad of the p rv ... lou. A ~·-modul .. DC 6 ilL 004. AI·
th ough II I••om e whal mo r e exp..nlll ...e , It I. fa r mer-e compact .

r--~---< Pt 503
olj_Uo V

R5lIl 47

DC6HLOOS

se jeo . "
~

.. !:~~!£l5

1''1'"

-, :1:. ",,,, : "- " 50'
RSOI R502 R 50) • 1501 1J C"'VJ At,' sa
C?iS?1.C::J-~--t TAA611:: ' "'Ill · [INn 4,g1'- :::.1'::_ -m ."" ./ ~ ; 50' ,!i,_~

C502 C5 C504

T
4';'Jk 7 ~, 1n ~

Un 411'1 4Jn :a- RSO?

- - -- ,....501

Fig. 8 : CirQIit diaQr.... of 1M intallr~" AF ·-.npltflfi

2.2.6. RIi:FLECTOM Ii:TIi:R

Th.. t r an . c t' lve r la p r-evlded with a built-In r ..n..c to m e te r- ( DC 6 ilL 006 I . The
Ilmplt' c ircuit I. Ilhown In F'ICU rt> 2. It II , In p s- Inc tp le , ve 1")' l im ila r t o th e
atrlpllne r e n e c to rne t .. n d e ac r lbe d In (S ). T he dUff'r..nc e h .. r e II th at a ho rt ,
I t r allhl . tripll nt'. e r-e uaed . The Un"l a rt' dtmen et cned ror lUI Irnpedence o f
60 n . and bu ed on a dl .. te cu-rc eonat a nt of f r- • 6 a nd a boa r d t h lc M e l 1 ( 0 )
o r 1. 5 mm. T he foll ow In , fonnula wa l uae d t o calcul a lt' th e width (b) o f the
atrlpllne. wh ich can be m od Uled fo r othe r imped lUlcf'a by l ubaUt uUn, the r e 
qulrOl'd Im p..dlUlct' Inltt'ad o f tn e 60 n u aed :

Z 60• y:-;: 1 D
-b- o r b • 70xf'- z xif(

60

The . t r lpllnt' width b cc r r e epcno e t o I . I mm for an tm pedence or 80 n. Since
th e a u. Uia ry a rml IIrt' not conn ect e d t c ge the r t hey will e ach r ..qui rt' a te rmt 
nalln lil r ul al or of 60 n.

Tb e full ceneteccucne t dfOlaUI will be brou lilht In a latt' r edition o r thia m a ca
e rne . At the- m oment, a number of p s-ototy pe e an bfO ln lil c Oll,t rucud by dUfe r e nt
amatOl'url to e n eur-e that thO' ci rcui t' art' a' foo lpr oo f a. pOl a l ble bOl' fo ", th e
con.tructlonal d et a U. are- pubUl hed, and kll . o f component, are o U"'red. T hi•
• hou ld he pOl llblt' in thl" neat ..dltlon of thll ma,adn t' .

• 14 -
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C A LCU LATIONS ron A t.INI-;Alt VFO

by II . Scnouen , ()J I 1-·0

In t hll I niclp lh ", 10w"'lt polliblt' fr" qut'nc y o f I vl rllblp frpqupn cy olclllilor
II cl lcullh·d by wh ich m e m l ll1m um I1npa r Uy e r-r-or- of I Iin t' ar Icalt' with a
va rlablt' c a pa c it o r ha vlns Unt'a r c e pec n e nc e c ha rac te rl.tlci dOE' I not t'llct'lI'd a
shen value . Vlc p ve r-es , it I . 1110 po•• lb l" t o c a lcutat ll' th e IInearily e t-r-o r
un der- stvf' n condltion l.

In p j-Inctple , th t' olcillator c i rcu it t o be u l t' d II o f no tm portenc e ner e , Fo r
Ilm pl Hlcati on. howll've r, iI I. a llu med that th e va rb bh' c a pac Uo r il connec ted
di rectly In pa ralle l with the indu c tance o f the r e l ona nt circuit . F I,U r t· 1 .h owl
a Colpl lt. o . c lll a to r a. a n e xem pl e ,

OJ 1 FO , -C:::lf-....- -<> . u,

"
L

CJ
F.. l : rullI .. an OlCilIItOl' w' ltl . wWi....

cape,tor wi!tlout . ,. capaettor

l-~ -+ -<> o

The fr t'qut'ncy r ange fl - fo th a t II t o b.. ccve r ed by thl! VF O I. dellsnatll'd
with 4 f. T h.. IInea rtty error. wh ich I. the difft' r tonc t' betw een the a ctual I r-e
qu pn cy a nd the rrt'qut'ncy Indicated on the IInt'ar ece re , 18 de .igna tpd with 6 •

Tbe c a lc ula tio n II ba .ed on tn e r p.onanl c i r c uit fo rmula :

01• 2_s VC. C
T he followins form ul a . allow the l ower cor-ne e fre qll t'nc y fo a nd th e Upp lPr cor.
n"r fr " quency f l t o be calculated :

'0
,

121• :VL x ( Co + .1C ),,,

" • fo + .1f • I
( 3\

2_ x'lC • C~

Co II th l! etfectlv" c a pa c ita nc e o f t he r e.onant c i rcu it with t he va r iable capa
cito r a t minimum c ap acitance ; thi l II mainly th e I" r le. circuit of c a pac ito r
C I, C 2. a nd C 3 a nd t he minimum cepec nenc e o f the variabl e c a pac ito r.
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FOI'llIula 2 ,",'Ill iJ., valid und.'I' I .... " all"unlpll"nll:

I. T Ill' lu.wd and In,lh'all'<1 f""'lll"nt'h'lI cctncnn- at th,' band Hmit s f l find to'

2. Th.' gr"all'lIt IIn "adty er-r-or- 111'1"'1'1'11 " ",ac t ly al t tu- ...·ntrt· fr""Iu,·nt·y iJd ....·.· .·n
fo a nd fl ' e, g. at ~

fo t 2

T h, ' fi rst IlIiIiUmpU"n c an l n- fulfill .. <1 by flHb'J1m.. nt of th.· Induc tnnce nnd capll
cnanco, Th.· eocoud condl t ton 1M not fulfilh·<1 vxuctly , bu t 1"'prt'II"ntH II lIu(f1d .'nt
lIppl'oxlmat!on for amnn-ur- appllcationtl,

F lgtl rt· 2 shows till' characlt' rllllkli of th.· actual tuning cur-ve ( It"lUlil "\lr\'" )

lind tha t of ti ll' II11l'ar IIcalt' (nominal cu r vr- l , ;111 laid dow n unde-r Ih.· J:lvt·n
aSllum ptiuns.

Fig. 2 : Compar ison between ttl .
acfu el eod nomine! (:tiN. on elii"il11l
lhe fntqu_ Vlor c:oincid_ II
both band limib 00 ; Co . a c

DJ 1 FO

18.)0 ; Co

Formula a •• no ,",' dl vi ded by fo rmula 2,

'. , ., -to + Ae' .r -V, . C.c • , ,
'. '0 CC. •

. C 2 • ., • ,2
thu . : - ,

C. '. '. 14'

Two unkn9.p "IuanUll". Il l''' Klv ..n In e qu lltl un 4: th .· It-r-qur-ncy Jo a nd th.' rela
Ho nehtp ~ , In orde r to d .' h ' l·m ln.· (11<'11" two vatu..s , It III n,'c,'lIsary for It

second t'''IURtJo n 10 bt' conald"r"d by formln!! ttw dIU"I·"'lt' .· b.·I".·.·n th.· fre(lll"lley
adjuah'd by hal( thl' cIIl'ac itanc.· ve r tuuon ~ and th.· fl'I'''Ill ''ncy indtc a ted in tilt'
centre of Ihl" Iin.. a r IIcal",C At h&U till' cUI'f1citanc" "f Ih.· varia bit- capacitor
( c a paclta nc t' var-Iatton T " Ih .. n'.ulting fn·tlu,·n.'y wIl l b.·:

- . c
C. • l '

2 '51
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Tho· li n...ar .coah· will lndlc at .. th.. va lu .. :

",- .a (6)

Th.· IIn ..o rl ty er r o r- 0\ th .. r .. for .. r ...u ll. a. th.. dlffl" r e nc e o f ..quatlon. ~ an d 6:

• • (7)

T he t' xp ft' a alon
. C

la now laolll le d (rom l·qu a tton 7 :
CO

V, . C , ,.& , i . ,
1 ~2r+ 0\ ).-- • ;- • • • l •

Co '0 a '0 '0
•• '0 . ' J (8)

. C
Stnce " qua t lon a .. and 8 art" both ft·aolv ..d ..cco rd!n, t o t:"Q. Ihey can be
..qu a l ..d. T ht' r t·,ul tl n, (onnula 9 only c ont .. lna th e unknown f r eque ncy (0:

2 . ~t • .M:. . ~( ~ I . 8). -1- (~" . ~I. 8.82\
10 'oJ 1~2 ' 02 4 ")

h ~t ~ tJ 2\.,.<11 4& ~tJ I 2 • .11 • 8 U J
lA·fOT·~ · "iO · 1Qf ·2 · '02 ·V
.1" • • 6 ' fo ' ~ 12 · T · 2 . :t 1 . 8 ' 26 J

exam pie I : It l a a ••u m ed thai O. ~ Milt a rf' r equ i r f'd aa Ieequ ..ncy varlatton
.1 (; I kll z i' pe r ml,a ibl .. aa Un..a r e r ror 6:

T h.. low.. a t Ir ..qu ency ro by which th .. at'

f . ( 0 .~ X I06 1 2 0. ~xI06
a 8 x IOJ 2

valuea c an be obta lne d I,:

10 3 6
- ,- ... 31 x 10 Hz '" 31 Mll z,

An..r ..xpl.. ln ln ll th.. com putation p r oc.... . . t he ' r .... t .. . t linearity e rror i ' t o be
r ..dueed by a lt .. r lnll thl' c ha rac tt' rtatle o f t hf' tun!n, c u rve , Thta I. obtalnt'd by
tran . po a ln , th.. . ...cond point o r colnc1d ..nee, wh ich wa a a Ullnl'd with the aid or
a trimmer capacitor to thv epp r Ir..qu ..ncy limit rl. to thf' rr l' qu .ncy
(0 + 0.7 x ~ r . The r-...ult ln , c ha ract.rl.t lc tunln, . nd .cal . c u rv•••re gfven
In fo"llU~ 3.

Th t' valu.. 0.7 x ~ f m uat now rt' plac" A( In th• • pprovrlate fonnul. e qu a tion 9.
The value a allum e d In exampll' 1 now Ilt Vl':

e xam pie 2: .1 f . O . ~Mlh 0. 7

( O. 3~ x 106 )2
ro • 8 x 103

x .1f . O .3 ~ MH z 0\ . I kH z

0 . 35 x 10 6 10 3
a -,- ... 1 ~ .2 Mlh

On f' can .... the Im prove ment that l a o ffe r f'd by the t un lnll cha racte rlaUe Illve n
In ~'i i\lrf' 3 . If t he rl"f'qul'ncy fa • 3 1 Mlh IllvfOn In e xam pl e I I. m alntaln..d . a
Itnl'arl.ty er-r-o r- 0\ ... O. ~ kll z would r ••ull with the new c ha rac tl' r1a Ue.
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I, ,-- - - - - - - - - 71
C:OU'W;Il"nt. ot
!g. 0.1 . '"

t
linear scala
lnomiNll t u......l

'0 (; (III'lCIdc.or'u 01 to

Fig. 3: D,lf. rwoc:. tM1wMn m.
-=tu" ..-l nDm,nIII c:um on
..... '''1 tOf' c:_ idenc:e M
lo ..-llo t o.7 . ~ t OJ 1FO

Finally. an ('ulmph' In c onjunc ti on with F1iUr<' 3 wllh an .. u ..nd ..d lunlni r anll":

I-:xampll' 3: .U • 1 Mll z

• (0 . 7 II 10 6)2 •
fo 8 x lOr

6. I kHz

0 .7 x 10 6

2
10', • 61 MHz

On e c a n "" (' In thl . t'll amplt' thai th .. d ltfl{'u lty o f achl "vlni a ltne a r Vt'O cha r 
act .. ri .U{' Inc r ..... l' . on lncrl'a . in i th e 'un lni r-ang v,

Th e derived e quaUon 9 and the c al culat..<l fr ..qul·ncl.. . arC' only valid In ccnj unc
ti on wl lh a llnear c a pac it a nc e va r-lat ion , If Iho' c e pec n a nc e c- ha r ach ·ri.llc. o f the
va r-lable c apec uor are d t et o rted In me cor-r-ect manm-r- by b..ndlng thl' c e pac no r
va n.... . it h aIao po • • Ible fo r low Hn ..arlty ('n·or. t o bt· o bt a ln..d e t r.-l.Uvo·ly
10..... r r eouencte • . Of cour-• ••• • u tt abl e m('allurtn i f> qul pm t'nt i. r- equ f r-..d for thl •.
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A DIGI TA L CALIBRATIO N-SPECT RU M GEN ERATOR

P art 2: 1. 00 1 MH z Acc e s aory a nd P ow er Supply

by D, E, Schmn ee r , DJ 4 BG

The rlnl part ot a modular 8t anda r d frl.'qu ,mcy eyetem , the digit a l c alib ra tion
apec t rcm gene r a to r DJ 4 BG 004, wa ll. de ec rtbec In Ed ition 4/71 o f VHF 
CO MMUNIC AT IONS (I) . The com plet e s y. tt'm c om p rtse e-

I. A call b ratlon·apec t rurn ill'nl' r a tor that c a n be IIwitcht'd to I MHz, ~OO klh ,
100 klfz , 50 kHz , 10 kll z, 5 kH z a nd I kH z, and wh oae I Mll z cry, ta l c an
be pulled with tht' a id of a va ractor dio de (I) .

2 . An addition a l ca libratlon -epect r-um gene eetor ( OJ 4 BG 00 5 ) e qu ippe d with
11.1 . 001 Mlh c rYlital wh ic h allowr. the orde r of th .. harmonic in {jul'lllion
t o be determtn..d . Thi ll. m odu le ab o co...t ain s th .. powe r- eu pply o f the
eyetem . Thi s unit I. to b.' d.... c r-ibed her-e .

3 . A Itxed-fr-equ ency r ec eive r for th.. 200 klh lcngw ave tr-anem itte r- Dr-ottwt ch
wUh a sync hronizing c i rcu it ( OJ 4 BG 010 ) fo r the c alfb r-at forr -upec t rum
generetcr-. The Is-e qu..ncy ac curacy and IIt a bU lty o f the ayll !l'm is tha t ot
the Droitw lch algna l at tht> rt'cel vlng s i t e . Thi ll. I. e epecfa lly tavou r a blt'
tor UH F/SH t' amatt>un all well a. tor 1':ME, MS or ntt'lHt e .. xp .. rlm"nt a.
T he Droltwlch recetver and . y nchronl zing unit c a n abo be use d t o ay n
c n rente e any I MHz c rYl t a l oectjletos- Incorporatin g a varectoe dlod t> for
pullin g the Ir-eqaeney .

I . CIR C UIT DETAILS OF THE 1.001 MHz OSCII ,LATOH

F I(Url' I givE'S the c i rc ui t diagram o f the 1,001 Mll z c ecmetc r and ecbsequent
putee s he pe r- for harm onic gene re tto n . Tht' c rY8 1a l oacil lato r III the aam e all.
that of Iht' main c a li br a tion a p..c t r um ge nc r et o r-.

A Icw -p a e e n u e r s .. c tl on ( H 12 / C 7 ) has been add..d to Ih e t dback link alnc t'
it ha a been found Ihat som e cry lltals oscmete 11.1 an o ve r-ton If r-equ i r-.. d , th l ll
HC -l1nk s ho ul d alllO b.. Ine lude d In Ihe fee dback link at the main c e tt b r-aucn 
apectrum ge ne r ato r . It ah ould be pointed out that non.. ot the euppl te d cryata ll
manufacturt>d by K VG have exhlbit..d a ny euch etfl' ct a ,

Th.. c rya t a l. , which a r .. manutactur..d tor parall e l t-e eonanc e with a load capa 
c trance of 30 pF, r eqc tr-e a lIt' r h'lI c a pac it ance o f app roxtm at ely 35 pF In the
s l' r iea r e ec ne nc e ci rcu it u s ..d her-e , A paM o f thl a c a pacit ance l a termed by
t he va r acto r d io d.. D J 11 0 th at It I. poaatbl e for a tim ' allgnm " nt o f th e tee 
quency t o be m lldt' with th .. a id o f a pctenucmete r-, without ope ntng m e unit
( conn..e t te n 1'1 1 ), Th l' Itne aHg nm l' nt sh ould b.. m ad....xa c tly 11.1 a hlghl'r har 
monic et nce the s igna l mu st be ve ry accu r a te ly all grlt'd for a IIpa c l ng o f I kJh
from the I MH z fr equ en cy o f the maln c alibration - lIpl' ct rum ge ne reto e . ~>or

lnlltance, a n error o f only 6 .9 Hz would c auee thl" 1-14th her-m ente to be Indl
c atl'd In et eed o f the 14 5t h , The va r a c to r dlode af lcwe the fre quency t o be pu l1l'd
by ! 10 Hz . The cor-r-ect fre qul'ncy , pac ing c a n la· a li gn e d at a kn own harm onic
( e . g . 14 4 MHz ) . If varacto r d lod e 0 3 III used , the parallel c a pac it anc e C 3
c an be deleted, If D 3 ill not used, C 3 s hould ha ve a capac it a nc e o f a pproxl
mately I S pf" ,

- 20 •



.. ""

I f
-~
-

-:·
J

0
-

-
-

-
-

""'
'''

8.
,-

IS
ca

-

"u·

'H
.
-
-
-
-
-
n

.
~
-
-
-
-
-
-
-
-

..
,~
.

"..

I
l
l
'
e
~

T
I

2
N

16
13

T
_

.e
.s

v
T

J
-
~
~
I

T
2

k
->

.¥
2

N
16

13
P

9
7

."
,

Oj
-

B
C

10
7

,.

--
",

., ••

"
D

J
t:

0
0

00
5

"".
-



The crylta l cecttta to r- a nd pul l t' " hapt' r a rt' bu ilt up u . ln l e lehl latt'l a! two
Intt'lrait'd ci rcu it •• Tbe conlt ruc t1on II ex r reme ty . Im ple . If thl l . ttac hmt'n t
( DJ 4 DG 005 I II on ly to be ult'd In conjunction with the cIUbrlUon · lpl.'ctrum
ge ne r-ato r- OJ 4 BG 004 . the pul .e- Ihlpe r circu it o n PC-board OJ 4 DG 00 5 I.
not nli"Cl.'lla ry. T ht' olcllIator I lgnal a t ccnn ec ncn Pt 6 o f OJ 4 DG 005 could
bt' co nnected to Pt .. of I>J 4 DG 004 a nd the pu l l e- Ihlpl.'r ci rcuit o f th e m ain
caUbrat1on- . pl.'ct rum It'nl.'rl tor aho us ed fo r fo rmlnl the harmonic . of th l.'
1.001 MHz . l l na l.

Of c ou r l l.' . modute ()J 4 DO 00 5 c l n alec be c pe s-a t e d on It. own I I a atmpte
callbration-llpectrum Il.' nl.'ra tor If a 1.000 Mll z c ryli l l II used , The pul . le' ·
I hlpl.'r ( 0 5 - G 8 I must , naturally, be us od In thl l caliI.'.

2. FREQUEN CY MEASUREMENT USING TI l E CA LIB RAT ION
SPECTRUM G ENERATOR AND 1. 00 1 Mill AT TA CIlM ENT

Tbe harm on ic l o f th e auxilia ry 1.001 Mll z cectneto r- a re apaced fUrth l.'r fr om
th e harmon ic i o f th e I Mll z c IUb r ation-lpt'ct rum It'nt' r a to r th e hlatter Ih e !re ·
qUt'ncy mUltipli c ation factor I•. Thl . m een e , for tn etenc e , lhat the l4 5th har 
m onic o f Ihe 1.001 Mlh: cec tuete r wUl be 145 kll z hl eht' r tha n the 145th har ·
moni c o f the I MHz c a Ubrat lo n - l pec t ru m i l' nento r a t U 5 Mfh: .

H. fo r exampte , a r t' cl.'ive-r II lun t'd to an unknown !r eQU ('ncy ranie- wh l"r t' th e
harmonic of the 1.001 Mll z olc Ula to r II he a rd 39 kH z above th e h a r m onic of
the- cali bration epect rcm it'nl.'rat or. th l . wtll Indkal t' thai a frequen cy of 39 Mllz
h a l be en tune-d .

The method o f dl.'te-r m lnl ni unknown rreque nc tee 11 now to be I.'xplalned with th e
aid of an exampte , )o·ll[\Irl.' 2 . ho ..... . the Is-eq uenc y Ic.le •

•' "OXll _ • • 1001 _- ·w_ I' ·m _

-I I I .xl . ........ _ ... ., , ,, , ,

-I' ·w .~ r ·m
I ~.... ...._., ,, ,

-'
,

'jlI '0 _ _ ..-,,

-' I ! I I I I I I I ! I ! ! I I I I I I! d I I I I I I ,...---
L ..,.... J ,

...... • "lI ...
Fig.. 2 :

The I MHz harmonic o f me call b r atlon -.p"ct r um el.'ntorator 11 !i r. tly marked.
In ou r e xa m p te 145 Mllz . Arter thI I . the 1.001 Mllz c a Ub r a t lon · apect rum 11
I wltched o n an d Ihe r c e t ve r tun ed lomewhat hlaher u nl ll thla Ilgnal II heard .
Thla pollt lo n I hould I lao be marked on th e Ic a le-. The- 1 MHt c a ll b ra tion 
e p e t rcm l e ne-r a to r II . w ltche d on laaln and Iwltchl.'d to UI 100 kHz e pe c tr-um ,
In ou r eum plto It can bt' . e en that t he harmonic ( fJri) of the 1.001 MHz ie- 
ne r-eto r II approxlmate-Iy in tne c e nt r e- between th e tw o 100 kH z Itgnal. eppeae
tne a bove- the r ererene e fr e-qu l.'ncy . Thll m e an• • t he frequen cy 11 between
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14~.1 Mllz and 14 ~ . 2 Mlh ( (jnt Hne In ni. 2) . 'n.e so kllz . p..ctrum I. no w
eetec ted. It wut be eeen that th .. fr e qut'n cy fx II jUlt be low tht' th ird calibration
ma rkt' r above the s-ere rence lllinal (e. g. ju.t be low 145 .1 5 Mill In thl. example) .
St'l' th e second lint' In "'I rurl' 2 . T h e I MHz ealfbr-ation-epect r-um generato r I.
no w I wltchtod to t ne 10 kill epec t r c m which tndicat .... th at t he r r-eque ney fx II
bet w..en 140 kHz and 150 kHz a bove th e r ef e r en c e frt'quency ( 3 rd 11ne ) . The
fi nal dete rmtneucn of Ihe f requency II made wUh th e 5 klb or 1 kHz a pect rum ,
T hl l i. 145.145 MHz In t he exam ple ( fourth line In .' Ii . 2 ).

The r ea ultlne t r-eque ncy . paclng o f 145 kHz Indt catee that Ihe 145th narmcn tc
of th e I MHz c a li b r a ti on s pe c t r-um generator h.. be en tuned, e . g . 145 MHz.

The c om bina ti on of Ih l' I MHz a nd 1. 001 MHz caUbration-apt'ct rum ge ne reto re
1. a lao vt' ry u.t'ful for c l r ry i ng out other Iyp e l of meaeur-..m en t e on r ec e tve ee:
For- .. Kample , tw o ha r m on ic . o f the 1. 001 MHz calib ration 11gnal are hea rd at
145 kiLe. and 127 kHz above a r-efe r-ence f re quency of 145 MHz on a .lne1t' 
c onve retcn r ..c e tv e r- ha ving an IF of 9 MHz. T ht' 127 kHz .Ignal indicate. that
a Ilgnal of 127 Mllz II bt'Ing r-ec ekve d wh ich wUI be the Imail' frequ ...ncy of t he
r ecetve r- , T hl. wUl Indlcate a poor lelectlvl ly o f the Input Itael""

A ....cond example i n eo nj unc tton wit h a 2 met re ecnverte r and 10 metre s-e
cetve re T wo ha rmonic e of the 1.001 MHz epe c t r um ar-e hea rd at 29 kHz and
87 kHz above th e reference fr eq uen cy in addition to the t r-ue harm on ic at
145.14 5 MHz. By c a lcu l at ln e th e rt'l.onl for thll, it la found th a t tn e 10 m et r-e
recetver 11 r l.' c e lvln g the 29th harm oni c o f the c a Ub ra tto n . Igna l dlrl.'c tly
( 29 MHz marker ), a nd that the Image Ir-equency eu pp re ee tcn Is a lIa poo r . A
Ir-equency of 87 MHz ill th e required fr e quen cy of 14 ~ Mllz m inus twic e th e
Intennedlate frequency ( 2 x 29 • 58 MHz ).

3. ST ABIL.IZE D P OW ER SUP PL.Y

Figu re 3 . ho w. th e t wo vol tage .tabUlze r circuit. that a rt' coupled together to
generate I tabill zed voltae:el of + 5 V fo r tht' T T L. Inlee:rated clrc ulta and + 12 V
for the varac tor dlodel and 200 kH z re c e iver . A am a n tranafonnt'r with two
7, 5 V win din g. for a pproximately 150 rnA c a n be uaed.

T he bride:e rectt rter p r c vtde e two vollae:el:
T he two dlodl'l whos e ancde s a r-e gr-ounded recti fy t he voltae:e In pu e h-puf.l 10
th at approximatE'ly 8.5 V a re available fo r the nrat Itabllizer com p r l. ln e: tra n . 
lltora T 2 and T 3. ThO' whole b rlde: e r ecuner p rovide. a DC voltage of appro
ximately 17 V fo r t he s ec ond I t a bUlz e r camp r i l in g t t-analeto r- T I .

T he ee te r- enc e diode 0 2 of t he 5 V Itabillzer II fed with the 12 V atabill zed
voltage. T he 12 V atabllizer utllhel the 5 V Itabilizer l!nce Itl r e fe r e nc e diode
conliltl of th e 5 V Itabllized voHae:e, a nd diode 0 1. T he inle racUon between
th e tw o ItabUizl'r cl rcuit l eneu r-es a very iood ata bll i za ti on of Input voltait'
n uctu ation l In a stm pte manner . It II there fo re pOl8lble for the Input voltage.
of th e Ita bUlze r , at ccnnecucne 1"t 10 and Pt 12 . to have a hIgh re lldual hum
le vel ( up to I . 5 Vpp ) o r , on th e other han d 11 la p0181ble fo r lo w Cl pac lt a nc e
value I to be u aed for th e fUter capacilarl. Howe ve r , 11'11 than l Oa and 500 j.l.'
reepect tvely, I ho uld not be ueed; la rge r valuel p rovide an additional n1terlne.
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Tbe operaHoi voltail' for th e T TL In t"ll rated cln:u U. 18 adJ u. t ed unde r- loa d
t o t·ue lly 5.0 V with the a id o f pot ..nt lorn t'tt·r P t I . The hlllht· r . tabillzed vol taie
can Ill' In thl" rang.. of 11. 5 V t o 12. 5 V due to the t ol e r-ane e o f t he :l:t'ne r diode
U I . ll owe v.. r- , t h....lIae t volta ge valul' I. not crtncet. The elrcu it I. dtmen
.lorwd fo r Ihe cu r-r-e- nt . r-equt red for Ihl' wh o le cali b raUon epect rvrn ge n e r- a to r
.y.lt· m . Si ne.' th ...y.h·m r-e p r ......nt . a prect etc n fr o'qut'ncy I t and. rd. It II not
a llvillabl.. for t he vo ltalWI to bo" u a.·d fo r (.... di ng other ecctpme nt. At ll' ntion
IdlOUld lie paid that ou tpul P t l l ( .5 V) o f tlw IItabUb .. r II alway. loaded (~ 68 0 nl .
IltJrlng no-load condition • • Iii. not po•• lblt' tor Ih e cu r-rent to n ow to llround
via It I , R 2 and () I , wh ich m e an. th at tho' IItabUh:atlon o f bo t h voit ait'l do.. .
not la ke plac e , II I. auUlcle nt to contlnuou.ly connec t th e 1.001 MH:l: o l e Ul ator
t o the output ( conno·c llon. I't 3 and II connec ted I. T he 1. 00 1 Mllz o l cm a tor
can b....wit cho·d oU wUh a . wi tch wil lc h around. th e NANU Ka te G I via con
neenon I' t 2.

- ' Xl ...... -

o

• 24 -
Fig. 4; Printed circui t board OJ 4 80 ()(l(i
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4. SP ECIAL COMI'ONt:NTS

I I , 1 2: SN H OD N (T..... Inltrum~·nt. ) , t ' LlI 101 (Si~·m ..n.)

T I . T 3 : 2 N 161 3, 2 N 2218 . HSX 46·10, BSY 53
o r limU, r NI' N-t y p... In TO 5 C:I.e • .

T 2: HC 108 . HC 183, 2 N 2926 o r . \m U. r Nl'N A F · ty p..••

D I , D 2 : Z F 7 . 5 I ITT - lnt .. rml"ll n), HZ Y 85 / C7V5 (A EG · T tk) .
IN71I ,IN 4100

D 3 : S A liD ( ITT - Inh·rrne l a ll ), SA 121 ( A~:G ·Trk I, 1 N 5-162 A

R...c:Uller : F ou r I N 4001 o r . lm Ua r entccn dl od... . for 50 V /0 . 5 A
c ry . t a l : 1.001000 Mil l IIC . 6 / U. pa rlUel r-e eo nance 30 p ~' ( K VG J
c ry . t a l holde r fo r ho r l zonla l mount ln g
t rimm e r cepact toe 3·20 p ~' , 7 o r 10 mm dla . ,
tantaU um .. It'c t rolytlc: cspecttc r 22 ~F/IO V
trlm m t' r pot ..nUomt't t' r fo r ho rllontal m ountln i , Spac lni 10/5 m m
l:J -polt' conn...c:to r ( Slem e n . ).

5 . CONST IWCTION

T he d.... c rlbt't! I. DOl Mill. a Uachmt'nt and volta, t' . ta bll i:r.t'r a rt' a cc ommodat t'd
on p r lnt t'd c i rcuit boa rd OJ .. JIG 005 who.t' dlm t'n al on a a r e 65 m m by 130 mm
( t·i i . 4 ). T he m odlJl can b.. m ounted in I T t'k o · c l u · typ .. " A. If ult'd In
conju nc tion with the 13 · po l e conn ec toe, I ec r-e e ned plu i ·in module h obtatne d .
The adv.ntl liWI o r l uc h a modu lar c onat ructlon were d..ac r lb..d In (2 ) . T he
whole I t a nda rd- f r equ ...ncy IYllt l'm com pr reee thre e l uc:h mo cut ee , Th E' 20 0 klh
eecetve r will be de ec r-Ibed In one of t he ne xt edition . of Vll t' CO MMUNIC AT IONS.

6 . AVAI LA BL E PAHTS

The prlnl e d ci rcu it bo a r-d OJ 4 llG 00 5 .emico nduc to ra, cry.tll , t r lmm t' r c a pa
c it o r a nd co nnecto s-s a~ Ivailabl.. f rom t ht' pubUl he r . o r t ht'1r rep r-ee e nte ttv ... .
Plt' a l t' . e .. a dvfl'rtl.t ng P'i",

7 . REFER ENC ES

(I ) D. E . Schm ltzt' r: A Di git a l Cali b r a t lo n · Spt'c t rum G..ne r-eto r
VHF COMMU NIC ATIONS (3) 1970, Edition " , I'a i '" 19" · 205

(2) D. E . Schmitz 1': P l ui -1n Mod ular Equ lp mt'n t
VHF COMM UNICAT IONS ( 3) 1970 , Edition 2, P a gu 107 · 109

THffiD FRENCH EDIT ION OF VHF COMMUNICATIONS

DJe to the g reat po pu l ar ity o f t he (j r tlt and s econd Fre nc h o m nibus e d itions
we are now to pu b ll l!h a new third e di tio n F IIJ. T hi s editio n will be av a ilable
In April fro m o u r Fre nch eepre s e ntauve :

Mll e . Chrl litla. ne MI CH E L - LeI! P ill e l!
F -89117 PAR L Y ( F r a nce)

Ple as e inform yo ur Fre nc h epeak tng t rtends o( these t h r e e Frenc h o m nibu s
ed it ion,,; o f VHF COMMU NICAT IONS ,
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MODIFYING A 27 Mill WALKY-TAl.KY TO 2 m

by }o;. Ri tte r . UJ 4 OG

N"'. rly every VIH'-.m.teur mu.t have t houl h t . t onto ume or anothe r whether
it wou ld be poaaible to modUy a 27 Mlh or 28 Mill wallEy-talky tor oper.tlon
on thl/' 2 m band. The appee rance••tee, wl"lrh t and e.ae of ope ration ot auc h
wal ky ~ta lk i t' a would make t hl/' m very aUractlvl". Since t he drc ult doe. no t dU fer
1N'.t1y from that of 2 m eqetpment , thl/' modHIcaUon Is no t costly and th e aUi"·
m nt relatively aim pIe.

T he au thor mOdified .uch • 28 Mil t w.lky· t.lky to IH MHz. The fint thinK
that waa ne e e••• r y waa ror a 2 m converter to be in at al l ed Into th e un it ror
conve eun g th e Inpu t freque ncy o f I H to 148 Mll z to th e flnt Int erm ediate Ire 
quency of 27 Mill ( or 28 MHz ). In t hl' au t ho r'. ce se , th e print ed drcuit bo . r d
o f th ... 28 MUz tran.m!ttt' r could . Iso bl' ualt'd for t he 2 m transmitter a nd on ly
had to be re-equ tpped . In the meenum e . a ir..at number of . uc h unita h.ve
toe e n m odifi e d . The followlnl .Mlcle I. to de.c rl b.· t he m od i fic ation ot a TELE .
MAST ER 28 MlI :r. wallQr- t.lky. 1I0wl'Vt' r . the modUlcaUon la .1ao vaU d for othe r
wa l ky -talkl e . h.vinl a sim ila r ci rcuit.

I . CHARACTERIST ICS

The modified wailly- talky panna th e followlnl .peclf1catlona:

Width _ he i rht _ depth I in mm ): 70 _ 180 _ 63
We il ht I Indudlnl ba ue rin): 900 I
Pow e r re qui remen ts : 8 _ 1.5 V m inl.tu re c"lI .
C urrt'n t d r.ln du r lnl r-ec ept tc n .ccordlnl to vo lume: IS - 25 rn A
Cu r rf' nt drain durinl tr. n . m it: 17 - 19 m A
Mf'an ce r rt er- po we r- ( .llgnlt'd fo r op timum AM ): 25 m W
I'e a k output powe r-t 100 m W

He e et ve t-: Doc ble-conver-etcn su pe rh et, Iat 110': 27 Mill , 2nd Ifo': 4 55 kH z
Convf' Me r tun ln l : with var-acro r- d iode I poenton "V" I. c an b...wucn e d to

a tbl'd. c ry etal - c c nt ec jje d rr t'flul 'n cy ( poal tl o n "fo''')
Nc tee fI, u r e : be tter th a n 9 dU.

Th.. ima,1' Is-equency (90 • 92 Mll z o r 88 ~ 90 Mil t) wUl be audible wh en
IIreater th an 40j,lV at th .. ante nn a .ock.. t • T he flrat inte r mediate frequency
{ 27 o r 28 Mil t } will only be he a r d wh..n th allna l I••t r on ge r th.n I mY.
Se ve t-al .pu r lo u••Ii"al. 110' 111 be he. rd be tw een 85 Mll z a nd 88 MHz wh en th e
input voll a ile i. Ire.ter t han 70j,l V.

The bunt-in loud ape . ker ta u.ed.a m le r-ophone, th e c.... i n th e o r lrt·
na l dcc ult. A .mall S·m..te r .... . built In ...hich 111 .1.0 Indlcat .. t he ba ttery
volta,l!' In th l!' "}o'" poalUon ot th e .Udinll .witc h located on t he .ide of th e
...allly- tailly.

2. MODIfo'I CAT ION

Aft er prep. rlnll th e ce... . th e t r.nam itte r- board la modlfi ed a nd a 2 m conve r
t .. r buil t Inlo t hf' unU. A m odHIe d 21 Milt .... lky· t.lky la . ho wn In fo'll(Ure I .
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Fig. 1: A 27 MHz w"k'l'·UIIk 'l' modified for 2 m

2.1, MODIFYING 'rue CASI::

F i rs tl y, the printed circuit board, battery holder and c aee of the 27 MHz walky 
tal ky a re dlamantled. T hla la followed by removing t he tell'lIcoplc antenna , which
la no longe r required . An antenna connector la now Inatalled In ita place. Enough
room la avaUablf' adjac ent t o the a ntl'nna socket for a amall jlA -meee r which
can be ulltod aa Svm ete r- a nd for checking t hl' battery voltage . Such a mete r can
bto in.talled after cutting a hole of lIufnclenl etae Into the c a se .

The calling-tonI' bu tton In front of the walky-talky la rrmovt-d and a 8 mm dla
mete r holt' ia d rilled 20 mm below It fo r me tunine potentlom",lt'r. No further
modlflcationa are r e qut r-ed to tne ca• •-,
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FiG. 2: Modification , m~. to the origin. PC·bofrd of the Ir_miner

Disco",.,.,' c:onduc:lor 10".

o 0

L-<o>- +-. 27 MHr IF
from c:.on<....

Fig. J : Componena. and In....conMetion. on the conductor ,id, 01 the pc·lKMrd

2.2. MODIFICATION OF T il E T RANS MIT T E R

Thl"' pr-In t e d circuit boa rd of t he 27 MH I. t ranem tt te r- can be ueed , .... it hout mo 
di ficatlon , for thl.' 2 m t r en emrue r . Howe ve r-, all cornponen t e of the t r-a nemtt te r
includ in g the tran.i.tora mUlt be remov..d . The t rnnemirte t- portion of th e
print e d circuit bo a r d I, then r e- t-quipped aa shown In F igu r e 2 and fo' igu r e 3 .
T h e ci rcuit diagram III gl vt'n in "' Igur,:, 4 , a nd FllIU rl' 5 ahowl a photograph of
the modlffed tranlmI Ut>r.

A 2· ata gl' t r a narnrt te r- h alao ueed o n 2 m et rea. The cry.tal frt'qu E' ncy 18
7 2 M il l.. II w a s not pOl lll bl t' lo r Nl'N ·tran al lllo r ll t o be ueed on t he orlei na t
p r-inted ci rcuit board. For t hill. r-e aaon , high-gain ge rmanlum-meaa tra n ab tora
o r ty pe A FY II we r .. us..d .

Since the modul ator hal not been modt tted, It I. poaetbte fo r the tra n am Ut e r
t o be a li gned a nd ope r-ated directly after m odifica ti on. The 18 V Z e ne r diod e
e n8U rE'a th a t the r-e latively f' fflc1f'n t A ~' am plUIl' r dot' I not cauee overmodul a llon.
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AFYll

H :-1"",

''''

T 10
AFY 11

enos,-r
OJ 'DG

C10 '-7n
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2. 2.1. SPECIA L CO MI' ONfo: NTS FOR TH E THANSMITT ER

T 10 , T i l : A"-Y 11 ( Sh·mt'n l) . 2 N 70~ (Til. 2 N 711 (M ot .
I Cry at al 72 •••• MHz ( IIC - 18 / U I or IIC - 2-S / U

C 16. C 11: 6 • 30 pF, ce r em tc trimmer, ., mm In dlamet ll" r

L. IO: 13 tum. of 0. 3 - a,s m m dt • . 126 AWG) enamell"d coppe r wn-e woun d
on I <l . 3 mm dla, collto Mne r with co n.'. T a p 3 tu rn_ from th e cold e nd,

L 11: 4 . iS turn a of 0 . 8 - I mm dla , I 19 AWG ) .Uvt' r- platlPd coppe r wire on
on I 4 . 3 mm collforme r with VH F co r e ,

L 12: " tum. wi r e •• fo r L II, coU tap 1 t urn fr om th e cold e nd. wou nd on
• 8 rom te rmer, lelf-luppo Mlni.

1 Ze ner diod e Z F 18 ( ITT- lntE·Mnt' tall ). HZY M/C 18 I AEG -T fk , .
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2.3. Tilt,; CO NVE n T ";R

T he circuit dlajram of t he . lm plll" but _t",ble and . u trlc lt·n t ly lenllt lvt' con ver-t e- r
i. gt ve n In ...Jl\l rt' 6 . It pOlliellel a common-base umjJll fll"r T I wh ich I. fo ll ow 
" d by t h,' m l ll.l' r tranllat o r T 2. The oec t tte to r call Ut· tun ed with t he a id of a
ve rector diode between a pp rodmll tely ~8 a nd 59 MHz . T he VFO fre quency I.
doubled and fed to th e mtse e .

11

2

v

T2T1
/ r- "! ,AF106 IAFtl9Jf"

C6••a~

JI " 8F11518F22LJ
,;.." ". :~'"" « ~

l5, (i7' ~ e~ "lfJ
I~~', ~ T ~ ": :

I
~I........

PI
I 10p 0 · '''' J~ ~..... ··1" e'g ; '" r- I e.,-.!:I " I~ ..

'" g'12. 2.1k IS. m "" ..,.~ 1~ ''''"'"'"' PI li•
e, : =" elO : ?'" ,., PI,

D1 B~ !L9 m II
PtO

.., e~ ~

T3BFg~ [~ , ~ " 2
..

" ~E
- JI

j~ EJ""~~ ""OS.."..
I ~ .. ~ ~., .. ,2>

OJp 7 II
PI,

~ ::\
1 D2 ff 5.6

DJLDG " e,!
~ "

l

FI9. 6 : Circuli Olllllr..., of th. conn"., OJ IIOG 001

A filled . c ryllt a l -co nl rolle d fre quency can be ee tec tec Inltead o f th ll" variable
frequency 10 that the r-ecetve r- can be t un e d 10 on e c rylt l l·c ont r oll . d fre qu ency
on the 2m ba nd. The c ryl t a l - c ont rolle d fr-equen cy II ee lect e d ulin, th e c hannel
I wltch o r igin a ll y u I ..d for a witch! n, Ih . t wo c ryl t a ll o f t he t r an .mltt.r . The
wlrln j t o thl . I li d in, Iwltch o n th.. I id e of the Cllt' would be t oo l One for t he
72 M Hz c ryat a ll \1. ....1 for t he t ran . m ltl l"r . Howeve r , It c an bt' uaed lor sw ttch
Injl the r- ec .. lvt' c ry. ta l, Jr the In te rmedtete frequency I. In the 2 '/ Mll z ban d ,
ve ry Inl"llpt' n. lv.. crya lala a rt' avaUable with a Ir-equency IIpacJna o r 10 kill. .

Bot h aennanlum - Meaa and IlI lcon t r an . la l o r l are uaed for tht' cenve rte r , It
b a cc ommodated on a am. 11 prlnl t'd cJrcuU board havln, t he d 1menllon.
580101 x 350101 . The prlnt..d circuli boa rd h• • been de lilflated DJ II OG 00 1
and II ,Iven In "'llUre 7. A phot ol r aph of th e completed c on v.. r-te r- 1. alvt'n In
"' j ure 8 .
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2.3.1. SI 'ECIAI. COMI'ONENTS FO R TH E CON Vt; RTE R

1'1: AF 106 o r At' 139 . 2 N 249~ or 2 N 3399
'r 2 : IH 'IIS, HI-" 22~ ( Tt'Xall lo"trumt'ntl Ge rrnany }, 2 N 780
'r 3: Ht' 22-1 11'1) . 2 N 3932

U I : BA I ~!l va reetor d lode ( A EG -Trk ), I N ~ -I 6 1 A ( Mot)
U 2: Z I-"~. 6 ( ITT -Inl erm .·ta ll I. UZY 6 5 /C5V6 ( AEG -Trk) , MZ ~ 6 26 ( Mot)

All inductnnc ee a r o' wound on coli tortnt-ra o f 4.3 mm dlamo·t e r, with co re.

L I : 1. 25 tu rn. of In.ul . tt'd copper wire wound Int o th ... cold end o f 1. 2 .
I. 2: 6 turn. ot 0.3 - O. -I m m dl a . ( 27 AWG I enamelled copp... r wire.

coli t.p I turn fr om Ih.. cold ...nd , VHF e c s-e ( brown J
L 3: 3.75 tu rna, wtre e nd cor .. aa fo r L 2
L -I: -1 . 5 turn a , wir t- a nd cor e a. fo r L 2
L 5: 22 turna. coil tap .t 2 turn. fro m the c old l'Od. w ire .a for L 2.

Rt' -core I r ..d dot)
L 6: 9.5 tu rn. , wire aa tor L 2, HI" core (pink dot)

Sc ref'nlni can ror L 6 : 10 x 10 mm

I c ryat. l 59. 0 Mlh ( IIC-2 5/U )

All r ... I.lora .1"" 0 .1 W type• • All c.pacito ra nev e a .pacini o r 2.5 mm .

2. -I. ALIGNM ENT ANU CONNECT ION 01" T ilE CONVE HT E R

T he VFO o f th e receiver- i . tlntly .1IlV1.d .0 th. t th e Inte rmedlate tre qut'ncy
II In th . rani. ot 28 - 30 Mil l. Th e a Ui nm . nt c an thul tw m a de In conj unc tion
with ano ther- 2 m etre receive r eercee In.talllni tne conve rter Into the w. l ky
talky eeae , It I. eu rne te m tor me ccn ve rte r- to be tuned fo r b... . t r ecepuon o f
• r e latl ve ly wt-ak recet.... l i en a l.

t' lgu", 8 . howl how th e c on verter I. In .talled Int o the C.IIe , T he Inp ut I. co n
nected to th e tran .mlt -re c e tve awlt c h and th p out put II fed to th .. fl rat 27 Mill
( 28 Mil l) . taie o r th e walky -talky . The c onduc to r Ian ... that oriillla lly co nnect ..d
thi l .tai. to th e t ran l m lt - r ec e lve I witch ahould be dr ec onnec t..d. Two turth.. r
c onnec tion. I I"'" required to the pow e r- .upply . Th e c onne cUonl ar" ilv.-n In
fo'lifUrt" 3. The. e co nnection. are allo a hown in the com plete c i rculi dl . eram of
th e Willey -talky gtven In . 'Icu re 9. which alao a how l wher-e th .. a -m et e r a nd
modified tranamltte r a r e to be connec te d . Aner in .taUati on. th e eonve rt e e II
.Uifled to tne tln.1 Int.nn.dlate fr.quen cy.

EDIT ORIA L NUTt:S

T hl a anlel e l a dt-l l lVIed to Ind ic.t t- how a ny 27 o r 28 Mlh~ w. l ky . t .lky can be
modttted tor 2 m ope r-anon. Althouih th .. de s c r tptton deec rtbe e the m odificat ion
o f • TEL£ MAST ER walky-talky, the co n ve rte r can be used In . ny .uch unit
and It II onl y n.c e . lary tor th e tran lmitte r to be m odHIe d In a Ilm U. r m ann ... r
to that l iv l'n.

AVAILABLE PARTS

Since th e ccm po ne nte fo r th t- Ir.n. mltter wil l vary b t ween th e dlff. r t-nt wa l ky
ta l ky typ•• only m .terlal fo r the eenve rt er II a v.ll.ble . The printed circu it
boa rd OJ 4 OG 001 , ee m tccndactor-• • nd oth. r com ponent. a re a v.na ble from
the pubU.ht-rl or tht- lr repl't' l ent.thf •• P l... . . e ae e a d ye ntllni pa i e • •
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AN INTfo;GItATf: D Afo' ·AMI' Llfo·IEH AND VOLTAG fo: STAUII.lzt:R

by D. E. Schm ltz... s-, OJ -4 BG

Th e Afo'-ampllfier and th e volble , tabUlu."r of the modular recetve r ayatem
(I) art' no w to b~ dt'acrlbed. In order to utntee th e whole of th ... prlnt~d ci rcuit
boa rd and T~ko·caae (2). the ae tw o .eparatt' module. havr been com bine d. Th~

veueee Itabiliu r II very I Im Ua r to th e untveraal power IUPPly deac r lbed tn
(3) . AI wa. mt'ntloned In (I). a U o r theae modult'a .re Independent from anoth~r

.nd can b. u....d ro r ot her a ppllcatlonl.

I. CI RCU IT IH';TAILS
1, 1, A'" A MP LIfo' IE R

Thl" Afo'·.mpllfle r . which 1. equipped with th e Int e , rat l'd circuit I'A 237 I.
I hown In "'Igure I . II I. d lmena loned ror a n ope ratlnl volble of 18 V. A I wa a
m entlon l"d [n{4 1. II CMn .110 be used at ot he r ope ratl nl voltalel . In o rde r to
avoid .ny allgnmt'n t , th e ba l. nct' cireult eeccmm en d ed in (-4 ) wa . not ueed et nee
the re duc ed drive r.nlt' W. I found to be l u rflclt'nt . How e ver. It It I. rou nd
th a t th t' voltalf' be tween ccnnecucn 7 o f th e PA 237 and INlund devlat t' . by
m c re tha n I V f rom halt th e operatlnl voltale due 10 compone nt. tete re ne .....
thia can be ccmpeneated fo r by a lte ring th ... va lue o f rt'.I.tor It 7. The other
c ha raclerlatlca of the ci rcuit wUl no t be Influenced Ireatly by thl • •

e'?; ,",.,

'Y"

'" I . 18V

I

OH80007 '" .. I
'"

,
" "'" " -11 2>l,

"""'50,
ct RJ R4 ..

Pto O- U IClIClic~ 21k 21k 22k c, •
C2 2..1lI C3 Un I n" .. '"" 'lk

'''~'"Pl I1 I
PIl2

Fit_1: Cil"CUild...."" of tM in..-*, AF ·....pt, h . ..

Wit h the aid of an ac tive lo " pa .. lUt er accordlnl to (S). the f reque ncy ee ep ce ee
II limited to th a t re qu i r e d for voi c e t ran lm ll l ion . T h1a II elpedaIly Import ant
for the re cepncn of rr e qu(' ncy -m o<!ula ted t ranamiallona. T he rre quency r-e ep onee
o f th ll' Afo'-ampllfler II liven In Figure 2.
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appro• • j mA
58 mA al' n. 100 rnA al 40

Thll' bypa ..1na: o f thl' Input dll'lICrlbt'd 1ft (4) t. ,....aUud 1ft lhl. etrecn with lbl!'
aid o f c apac ito r Col. A nit... capacUor In 1M ~r.Un. voltl•• Un. II not
provld d xere be e ....." coraM-c li on 1"1 10 1. normall,. dl~'l,. CON\« t ll'd to c on 
n~t1on 1'1 2 I input of lb. volt.,. _tabUlur) .hll'''''' lu(:h. c I PM' itor I. pre••nt.

"'or ttl ...Wlle.Uon in qu••t1on. til. AF'lmpUfill'r ahould pro"ld. an outplolt po•• r
o f O. S t o I Yo' . Thll' Int••ut" ereeun ....OlIld . In thll c • ••• be provldM wUh •
leNid Im p-danell' o f 20 10 30 n (.f) . Sine. loudlpe-Ibrl o f thl. "Ilull' Ire difficult
t o obtain . II' amall tran.form... I, provtd.d for malchln." t o • II loudlpt'lkll'ra.
In ord r not t o Umlt lb. wid. application ran,. of lb. Impunll'r. the tran.lorm...
I. notlc c ommodat.d on th. printf'd c ircu it bolIrdbul m ount.d ",u·rNIl1y.';·urthil'r
d.,.II ......rdln, lh. wlndln. o f lhi. tran.rorTnll'r In- l tv I'll In M ctlon 2 . I .

Th roll o.ln, tabl. ,In, Ihf' m Olt Importanl ,peclficaUon, Dr Ihe At-'·amphtler :

Openlln , volta,. I nomin_1 valu ) : 1. V
Outpul po•• r ( ind udl n, l n n, fo rm e r ): 5.0 mW Inl o a O. I W Into 4 0
Inpul vo ila , . tor tull output: 120 mV 1340 mVpp)
'npul ImJ>f'dance: appro. , 10 kO
H.qllir d s ource impt'danef'
(dllt' '0 the AF-fUtt'r):
Limit frt'quf'nc1., ( - 3 dIJ):
QlII a(' . n' c u r r . nt ( accordln, 10 IC ):
ClItrent at tuU drive:
E fficiency I Includ ln . tranafonner)
al tul1 OUl pll1:

" .
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1.2. nC- VOLTAGt: STAUILI;t;f,; R

T be c1rcult dlaa ram ot thf' 1ntt'grated vol lait' ,tabUiz. r I. grven In Fl run 3.
It I. dealg""'d for an output vol tage ot 12 V. bu t any r-equt r-ed valh .ae bfOtwt't'n
5 V a nd 24 V can be adJuatf'd with tht' aid of r .Iator R 12. The circuit w ••
dl'lcrlbt"d In mort' d.I.U In (3).

Tht' cu r rent lI mltlna I. adJuatt'd 10 100 rnA. This v.lul' , hcweve r- , t. alte red
If lh t' circu it I, m od lf lt' d t o othe r ou tput voltait' value• . Fo r thl ' r e••on , tn e
followlll. t ,bl••i v"8 o r-h-nta tlon value. which, hcweve r, can nuctu.te ao mt'wha t
<Jut' to th e tol e ranc e . of th e Int('l rated ci rculi , and nat_to ra R II, R J2 a nd R 13.

RI2 Adju at m l'nt ranil' Qu!t' act'nt c u r-re nt
( k O I with R 13 ( eenrr e poaU ion

of R 13 )

'.7 ' .2 , V 4.5 rnA
s. , .. , 6.5 V 4. 8 m A,., e. , 7.7 V 5.• mA

'.2 '.3 8 .8 V 5.9 mA
10 7.2 10.2 V 6.6 mA
12 a. 1 II. 6 V 7 . 4 m A., 10.0 14. 0 V 8 .6 m A
18 II. 6 16.2 V 9 .8 mA
22 13. 5 19.2 V 11. 0 m A
27 17 .0 23 .6 V 13 .4 mA
33 19 . 9 28, I V 15.7 mA

Cur r e nt IlmlHn ll
.dju_led to approx .
100 m A a l 12 V

70 m A .. 6.0 V

88 m A o. • V
88 m A o. • V

105 m A o. I2 V
125 mA 01 . , V
125mA .. . 3V
14 5 mA .. ra V
180 m A 01 24 V

T he input volt.lIf' of the ci rculi mual bE- .t I..... t 3 V hl&her th an t he r e qui red
output voltallt' undt"r full lo.d condUion• .

U hl,he r cur-rent valu"•• re to be .tablll:u·d. th" ci rcuit can be xtt'nd ...d a.
Jlvt·n In fo'lj{Ur" " u.inll an ""xtt"rnal I r a n . t . tor. The re qu t red conn cucne for
t hi . Irt' Ivatlablt' on th e IJ-polt' connecfo r-, Th... rt'li.to r r t' qu i f t' d by m e pOWt'f

- JI5 -



translator between ba ae llnd emnter- c an bt' m ounted on th e board Inatead o f
th .. brldgt' b.. tw .... n point. a and b , Tht' reetet cr- R 14 for adJulItlng the c u r- r-e nt
IImUlng should be r-edu ced In o r de r t o allow hlght'r c u r- r-e nt value e, Normally ,
Ii 14 III a ccommodated on the P C - boa r d; howe ve r , at hlghl'r cur-r-e nt valu e " II
IIhould b.. mounted exlernally and c onnecte d 10 r onn.'r1 (on N 1'14 and PI ~ .

Fill. 4 : Extending 1M 118b ~ i.r.r f or
highef cu ".,.,1 .....u.

2. CONST IWCTlON DETAI LS

As ha a been p r-evioueky m e ntlo ne d , t he A ..· · a m pUfie r and DC -voltagi;' a t a bl lize r
a r .' acc ommodated on a c om m on pr-inted ci rcuit board. The alngll' - coatt"d board
ha a tht' dimt'nalona 90 mm It. 6 ~ mm a nd ha. been dt'lIlgnll tt'd ()J 4 llG 007 ( aee
.!::.!.I:...! ). It III advantait'oull for a am all , Ihln brall ll h..al lIink t o be provld..d
for th e Int egr-at ed A F-amplifler, Tht' dimen atons of th i. c a n be taken from the
compon..nt location plan gt ven In Jo'igu rt' 5, All wa ll dese r-Ibed In ( 2), the pr-inted
c t r c un boa rd III p r-ovided with a t a-pote c onne c to r and la built Into a T t' ko - typ..
3A C a llt',

o

Fig. &: Printed circuit boerd OJ 4 SG 007

2, 1, SPECIAL CO MPONENTS ron T HE AF ·AM P Lln E R

I 1 : P A 237 ( Genl' ral Electric. )
C 2, C 3, C 4: P lntlc foil capadtou If po..lble
C 5 and C 7 : T a nl a ll um c a pilc Uo r a 6/8 V or 12/U V
Output I ranaformer: Type C Ir a n. fo r m e r.
Cort' m a l t' rial: T RAJo'OPERM N2 , wound a a a n auto· lran.forme r a 8 foll ow.:

- J7
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01 -..indings ....Qt,nl
in the sa~ dlr.c tion

2.2 . SPE CIAL COMP ONE NTS ~'OR TilE DC -VOLTAG E STAB ILIZER

1 2: L M 305 ( National Semiconductor- 1 o r SG 305 ( Silicon Gent'ral )
T 1: 2 N 2905 A, BC 160 (Sil icon l'NP; 0.6 A I ...... ith coollng fin .
R 13: I k n n-Imm e r pctenncmete r fo r horiz ontal m ounting, s pacln i 10 / 5 mm

3. ~'U HTIIEH DETAILS

since no tnter-co nn ecttcne e d s t between the AF-amplifler and the s tsbllize r
with the ex ceptton of the ground connection , both clrcuU . c a n be us.d comple
tely Independent o r an oth t' r . Tbe AF -ampllflt'r I. u8ually ope rated from an an
alablllzf."d o pe r a ti ng voltagf.", whe r e a e c r iti c a l stage s , s uc h as o8cillator. a nd
AF -prt'ampllfh>r8 , art' fed from the voltagt' stabilizer. Thl. m e an . tha t no
co upli ng c a n oc c u r between the va riou••tage. eve r th e operating volta ee line.

Fig, 6 : PtlOlour~ 01 the mod..... OJ" 80 007 in . hlllH:_

- )8 _
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A II Mil l IF -MOllllLt: "'OR n H:Q Ut:NCY MOD UI.ATION

by D. E. & hm lll t' r , OJ -4 UG

Thi . m otJul p r t>prt' Bt'nl . anoth.. r- unit 01 the m odul.r r-ec .. l v.. r .y.t e m (1) u.lna
sc r eene d, plu a - In module•• An "'M It· -ampIHl .. r and dl . cr1m1nator b n ow t o b..
de ec r-tbeu , The mOllu lr t'Khlblt . a hi gh Bt'n. lllvily which mean. that limitation
tak", . place "t Input vo l laE t' le vele o f te •• Iha n 30 j.l V. Con.l r uc tlon I. extreme 
Iy etrn pt e , a ll II tilt' all Knml."nt, T hl . haB been a chkeved by the use of inll'aratt"d
cl r c ultl and Ii c ry.t a l dtec rtmtnato r-, Tb e ue e ol lhl' cry ltal dl lc rim lnator meana
Iha t no allgnmt'nt of Ihl . c r it ic a l atagt' l a rl."qulred . Since th e t' M-alanalla p ro ,
c t"a" t"d at 9 Mil l': ( or 10 . 7 Mlh ), It II not nf'c pa a a ry for a fu rthpr e on ve r at cn
t o lit' m a d.. to a to we r int e rmedtate rre qaency whi ch meana t ha t no furtht'r
I pu r louB c onve e-eton produc te a re a f'nt' ra lf'd.

1, CIHCU IT DETAILS

Thf' c i rc uit dlaaram of th e FM It' -ampll lier and dl acr1mln ltor II alven In Fia, I .
The d1m f'n al onlnl o f the who le m odular ayat t"m (I) i l b. aed on the re ct that
the whole . e lt'c tl vlly l a pr-ovided by a c ry.t a l liJtf'r that II located dlrf'ctly
a tt r r the- li rat mlxe-r tn the- Input a lag.. . 01 the r ..c .. Ive r , Thl l arranaement ha .
th .. advanlale- that the Input ot the tutf'r and th r out put 01 t he amplifie r e r-e
e e c ommcdated In tw o d illerent module. that are ec reened from anothe r . Thl l
mt'an l thlt It II virtually ImpOll lble to bypa.. t he filter .0 t hat thr ul timate
attenuat tnn 0 1 t he cry atal fUter la maintained at m ore than 90 dB .

T he I F - input II te r m tn at e d with a 62 n r n l Blor ( may be r-epl a c..d by 56 n o r
5 1 n ) . T hh ha a been made 110 that a df'rtned input Irnpedence o f 50 n to 60 n
II pr-e aent , Thl . rt' .ult l In a hi gh dt' i rE.' t' 01 nt'utraUut!on In aplte o f th e hlah
I F - ga in . Coa d a l c a ble c a n bo u.pd for Inl .. r c onnec ung the modul... .

The intt" (lral ed c i rcu li type C A 30-4 2 uaed com p l1. ... an HJ.· - and an A J.' - am pll 
her. Th.. RJ.' part provtdee a w tdeband (la in o f a pp ro llllm at e ly 60 dB . The r e 
aona nt ci rcu it ( comprl .lnll I. I , C 6 and C 9 ) at th e out put auppre.ae. th e
wldeband no l .e voltage from the a m pli fi e r and la u al"d for matchlna ttl e .ubae .
qu pnt fina l am p ll llf' r . An Intea ra t..d c i rcu li type CA 3028 A ia uaed a. Lr~oulput

Btait' . Thl l la u eed a a Hmue r- and e llh ibita a iood AM- auppr lP u to ll even at l ow
Input 1""f'I • •

Ali aln'ady menttoned, theat' two amplHler. a ee followed by a c ryl t a l dl lcrl
mlna tor whi ch II UBl'd a . J.'M -dl'modulator . At an Intennf'dlate fr e qu e ncy 01
!l Mil l.. Ihe c rys ta l dl l crlml nator ty pe XU 011 -03 ia used in conjunc t ion with the
c ry a ta l rtItl'r X "' - llJ.;: c ry. t a l d iscriminato r typl' XU 107 - 01 ia au lt a bl e lo r u ...
a t Interm l'd latr (n·(luI·n cle . o f 10. 7 Milt . Only t ht· vatue 0 1 capacitor C 9 II
dl'l'f.'ndt'nt on the ac lual Int e e-medtate Is-equency , The value I. 56 p F a t 9 Mlh
and 33 p} lit 10 . 7 Mll z .

The AF vo UaiP o bt a ined from the output o f th .. di acr1mlnlltor II dec oupled In
fie ld effec t tran BI.tor T I and pa ••f'd on t o conn t'c ll on I"t 2 o f the 13-polf' c on
n..c to r. Th.' UC -e ompom'nt can t>e takl"n f rom cOllnt'cUo n I"t I " Ia II dropper re
a lator 01 a t leaat 100 k n a ntJ fe-d to a ml"t er . o Ihat any df'vlat!on 01 th e lun..d
frf.'qu ..ncy from the Cl'nt r e I n'que ncy 0 1 thl' dl acrlminat or l a Indicated. The- me ~

ter ahould bt· a I' ..nlr.. -z .. ro type with a rull acale den ..c t!on o f ~ 5 j,jA ( or
! 10 "A) . M.. t erB for h lahl'r cu r rl' nt wil l requirf' a blll an.....d UC ampltrl .. r .
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since a pop ula r, tranafo rm ...r l.....1 A F - am pli fl e r, o r the AF - ampllfler m odule
(3) belonging to the modular rl'celver ay.tem can be direc tly d riven f rom the
audio output voltage , t he AF-ampUfier In the C A 3042 II no t uaed fo r 1ncrea aln g
lh... audio gam bu t 11I1 a aqut'lch circu it. It a ou tput voltage Is a va il able a t c on
necuon Pt 8 of t he 13 -pole connector- which c a n be u aed t o feed • r ec ti fi e r
circu it lind a DC-ampl1f1t'r ( DarUn gt on c Ircuit ) for actuating a r elay .

Thl . r e lay wUl i nte r rupt the AF
li ne b.. tween the dlac rimlna to r and the AF- am pllfl er a l loon a l a high level
o f no l ae appears , e . j . wh en no Input .liTlal la p re eent , Thl a a quelch ci rcu it
h given In FIgur.. 2. The Darlington amp lifi e r II bloc ked by a h igh no l a e level
a nd the r elay wU I no lon ge r be ener-gtaed. A a aoon as a a l iTIal of . uff1c le nt
a t rl'ngth la rece tved . th.. no l ae compone nt will be dee r-e aeed 10 that the ampli
fier la e b te t o e ne egtee the relay . T he time conatant of the aquelch awitc hlng
can be matched t o the r e qurred value by alte ring t ht' capacitance o f CT.

r-- r - - - r----o·UIV

DH BG

lS0 k

02 0 J
1 Nil' l N914

"IN 914

.t

FiG. 2: Sq,,*ch Circuit

1 . 1. S PECIFIC AT IO NS A ND M EA S UR ED VA L UES

18 V

~ 45 dB
4701' 10'

10 nF

100 s n
19 dB
8 Vpp
l 2 an

app roJl. 3 3 mA
50 • 600
j, 33 uv

107 - 01 : 130 mV/kHz;
a pp r ox, 5000

typ ic a l 48 dB

T h... 1I,,,,cHlcations of th e F M I F - a m p li fi e r given In the fo ll ow ing t ables are vsUd
for a n ope r ltUn g voltage of 18 V.
Opl' rati ng voltage , nom i na l
Cu r r em requtr-e m ente
Input Im p.'dance
Lim ite r threshol d ty plcsl 16/.1V
A F-voltage at I' t 2 fo r XI) 09 - 03 : 90 mV/ kl lt; for XU
Source Im pedance a t I' t 2 ( dependent on T 1 )
AM-llupprealllion a t Inpu t voltages
betwee-n 30 j.lV lind 50mV
Value of C 7 for nolle a mplUlcation

fo r A f' - amp Ufl c aU on

If the A F - am pllfll' r In tin' CA 3042 is not to be u eed aa aquelch c i rc uit but a a
AF-ampllfll'r:

Inp ut t mpe dance of th e a m plUie r
Gain
Ou tput voitag.. with full d rive a nd no load
Output lrn p...dance ( " a rpho ne 8 o r transfo rme r 1

- 4 2 _



FIO_3: Printed circuil board OJ 4 BG 008

Fig. 4: Componen t loe.lion pi.., to OJ 4 8G 0C8

2. CONST HUCT IO N t>f:TAII.S

Th" deec rf bed t 'M It"· ctrcult I. built up on. p r lntt' d ci rcu it boa r d. Thi . ma k"l
th" conlt nlc t lo n vt' ry 11ralaht rcrw e r c . Th" p rlnt ..d ci rcu it board II doubl.. •
COl t" d I nd pr-ovided with throu ah contlctl . wh ich t'n l ur" . I h1ih d".r"" o r neu 
tnllutlon . It I. dl'11Jfl l t t' d UJ .e ltG 008 Ind il a hown In nlJUre 3 . Th.. com
prm ent locltion plan l a I hown In I-' lgure .e. Tht' d lm f'nllonl o f the printed ci r
c uli board a r-e 90 mm II 65 mm an d can be a c commodeted IOi"the r with a 13 
1'01.. conn ..c to r In a Tl·ko · ca .,· tn'" 3A a l d.. ec r-Ibed In I.e) . Tbe s-e II no r oom

- "l -



fo r me aquelch am plifier within th l ll m odul e . It c a n bt' built up lwparatt-ly , ~'. g .
on a v e ro - boa r u, T he cona r ruc t tc n III nol c r itical . Figure 5 ahow lI a photo 
g r a ph o f th t' modol .. l'n c!OIlI·d in II T ..kc -c aae,

~
0
=••>< .,.

;,; 0 "< • ~•<D •G) ,
~

~
0 •'" •-c•

FiQ,5; PhotOllrllPh of the FM IF-ampl if ier in II Tako-c.a

2. I . SP EC IA L COMPONE NTS

I I : CA 3042 ( RCA J; 1 2 : CA 3028 A ( RCA )
T I : Il F 245 C , HF 244 H o r C ( T e xa e In et rum ente J, 2 N 5 28 4
T 2, T 3: BC 107 . B C 182, 2 N 39 U3
lJ I - D 4 : I N 9 14 or any et ucon diod.·
Crytl ta l di llc run inator : X U 09 -03 (9 MH z I. XI> 10 7-01 ( 10 . 7 MH z I ( KVG)
I. la: 15 tu r-ne of 0, 35 mm diamete r- ( 27 AWG I e nameHed ccooe r wtr-e,

tappt'd at 5 t urna
LIb : 6 tu r-na , wlrl.' all for L III
Cor-e t Sjf" ,.rit potted co r-e II 1I 7 , 20K12 . AL· 16 with coil Io rm e r

an d hol de r ( Sit'm .·nll )
C 8: 6 - 30 pF ce ramic mtntature t rtrnmer 7 mm dtamet e r-,

3. OPfmATION

(( m e FM l lo-m odu l... III not t o be ulll'd with t he modul a r r uc e tve r- lJyilh'm , th e
RF voltagt' It'vl'l rt'qoi r t'd by thl. modol.. muet be t ek en Into e onstder-atton
du rlni t he dt-lIlgn of th .. r e s t of th .. rt·cdv~· r . T he r ou gh c alcul a tion IIhool d be
baaed on the li mit ing tt n-eeho td o f a t m a xim um 30 /.lV. Th.. limiting ahould t a kt'
plae e wit h lIig nalll that just allo..... vo ice intelligibili ty . With th e no r ma l ee ner
tlvlty valut"1I of m od e r n convt' r!t'rll an d a bandw idth oC 12 kllz . th l ll wUl cor- r- e a
pond to a n Input voltag.. oC approxlmatdy 0 . 5 /,J. V. T h ill mean . that a gai n oC
a pproxim ately 40 dB III r ..quln·d which muet be p rcvtded by th e VHF converter
and th .. eubae qu ..nt RF - a mpIHh: r .
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Thl' FI'\I IF - m odulI' III I>I",ru l .,d It-om an ( oll lli llbll h .,u 1 opl'ratlng vol lag., of
18 V. T h, ' only IlllgnllH'nl Iha l 18 !'t' clu l rt' u con.18t8 of i1Ugnl ng t h. , r Cllonilnt
ci rculi comprl.lng li lt' poth'd lnductl' llcl' L J a nd cill'lIdtorIJ C 8 lind C 9 to Ih ,'
Intt'rm .'dlatl' fn'qul'nl'Y, Thill III mild.' by Injt'ctlng lin IF- voltng. · of a pproxlmntr-Iy
5 I.l V to Inpu t P t 12 and aligning Inductance 1. I fo r maximum wit h thl' aiu of
a wldebnnd oltcllloliCOPl', or VT VM wit h IlF - p r o bt·. connected to th., output o f
th e dt sc rdminato r- ( C 13 ). If no m .' lIl1urlng .'qu Jprn('nl III avallablt', a F M IF
_ignal III loo aely coupled to th ., Input o f th t· module' 110 thai It 18 h.,ltrd und"r
high nol l'll' condition., Inductarw.' I, I ill th e-n eltgned for maximum volum e, It
UII \.laua lly Bufficl ,' nt fo r t r- irn rm-r- ce pecttor C 8 to b., p r o vl lllo nllll y IIdJUIlIt'd t o
t he cent r-e of 1111 r llnl:" , If Inliuctnnc" L 1 hall b.· .·n c a r-vfufly wound 110 tha i no
larg.· d.'vlllUonli e dil l from the nominal vnlue, thlll will rneen thllt tilt' nominal
Is-equency wll l b., tur wd with ",ufflcipnt accuracy,

4. REFElt l-:NC ES

(I) U. E.Schrnltzt'r: A Modular' Rocetver Sye tem
VIH' COM MUN ICAT IONS 3 (19 11 ), ":dl tlon 2, P a gl' ll 107 - 109

(2 ) D. E. Sch mnaoe: EKp",'lml'ntH with a Crystal Dtec r tm tnat o r
VH~' COfo.ll'\flJ NICA TI ONS 2 (1970), t-:dltlon 3, P a gl' . 147 -1 52

(3) D. E . Schmttz er-: An Inl l'gruh 'd A ...·"mpI Hl .. r a nd Voltagt' StablHzl'r
In thi s edtucn of VHF COMMUNICATIONS

(4) U. E, Sc hmt tz er-: Pl ug - in Modula r f':qulpmt'nt
VHF COMMUNIC ATIONS 3 (197 1), Edition 2. P llg" . 107· 109

0 .4111

\\\

A , V

OJ 4 LB 001 - 005
Comple te modula r ATV transmitter (or video and sound. Comple te with
all parts except c abi net. Fully soli d s tate with direct video and sound
ou tput on 70 em . After co mple tio n It Is only neces s ary to co nnec t camera.
microphone and ante nna.
See Editions I and 2/73 of VHF COMMUNICAT IONS (or full det ails .

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

Comple te TV pattern generato r al so available . _ 4S _



T HANSISTOIUZED LINEAIl AMI'LIFIEH FOH 2 Mf:T1U':S

by j,;, U.. rLo.. rich, UL 8 ZX

A ccrn p.. ruto n waa cer- rted 01.11 In th .. G.. rmen publication UKW-BE RIC IITE to
fi nd thp b'·'1 de ,1m of a tranal"torill'd III1..ar ampllfh·r. T he following d"algn
won rtnt p rl:tt,. Tht' Un ..s r- ampllfll'r can b., u"e d wllh an opl' rating voltag.. of
up to 26 V and wt ll provide an oUlput pow.'r of 10 • 12 W a t a dr-Ive powe-r of
~OO - 50 0 mw, T h r .' o' buil t-In r .·.·ll c ontnc t e aw U.'h t h.' It nea r- amplifie r In to
crrcuu du r in g Ir ansm lt and brldg" II In t ln- r e c .. lv .. modo'. T hl. m e a n. th at no
""t,,mal tra n am lt -rt"c t' l v" r .. lay I, neccees ey . Th.. rday' art' controU ed via
th., coadal cabl.. and a buil t-In control clecun,

Thl' mli'ana th.t t he IIn ... r ampllfio'r can Lo.. locah'd with It ', pewee ,upply ,t'_
p. ratli' from th e- tranamltlli'r , po ••lbly In th e vicinity or tho' .nt..M •• Thli' lin... r
amplifie r t, eccommodat..d In • TekoclIlIl' type 3H and only we igh I 300 g. 1:1.:.
~ ahow, • photogr.ph of thr- .uthor'. pr-ototype , Th.' h...t .1o k I. used tor
cool1ng both t r anlll l1 t o r . alld la ground.'d, Of c our..-, UNC or ot he-r- eonn ec to re
can b.. ueed Inetead of th e SO 23!l uled by th " au t ho r .

-

Z
.. 001

D' ,

I. Mf::AS URE D VA LUES AND DETAI l.S Rl':GARDING Ol>ERA TION

T he following valuee we r-e m .....urec by t he publl ah f' n on • prototypto:
Uand wldth for a ga10 r l"duc tl on of I dB: 6 MHz.
The m ....u r-..d output po we-r- v.lut' • • • _ function o f th .. Input pow f'r with d lf ft're nt
(Ipt'raUng volt_gP, e ee gtv"n In l"IJUrt' 2. It will be .....n th .t a Hn..ar retattcn
_h lp b..tw e ..n Input and ou tp u l pow"r "diU up t o 8 W a t a n op"rat lng vollai"
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Ub or 26 v, Thill mt'anlil tha t tht' pl'ok value o f tht' Input power IIhould not ex
e eed 150 m w. An SSH-drlvt' IIlgna} s ho ul d tht'rdon' not exceed 150 m W PE P.
and an AM · drivl" IIlgnal IIhould no t t'xcl't'd II mean ee r-rte r pcwer or 40 m W (an
tnc reaee of tht' ft'edback reetetc r It 3 to 2.211 will Inc r-oa s e th.. l tnear-Iry , but
will cauee a r ..duction o f output power and l"fflclency I ,

. w ~~

•
' 00

Pin - - _
'00' 00•

u", 2' V

•
~ezxoo~ f.- Ib 01,"

,~" I I . .. ~f' '11 ~ <,
/' -tV~8~' leD" ' '''1 _1_

%
c

V b,o.·7 ...

V - J " l v

• ........~S11 I -... .. . s; ,o.~ ... -
/ "• V

I /•
l ~b ---o.'~ - - 1- -- -- ub·11

/ V,
I,V

•IV' L

1
p...

w

Fie. 2: Oi• ..., of the Inpu1 .,Mt ou tpu t pow ... eh.,~\lt'inie'" v., iou, opeFiting volt. ,

A t ope rating vo ltage I of iE'l' t han 26 V. the linea r r an ge III con a rde r n bl y IImaller
a. wil l be seen In ~'I gurt· 2. T hll mea na t ha t th.. d rive pow e r should b.' co r-r ea 
pond tngly de cre a s ed . The actual val ue. Fluc t uate somewhat due to to lera nc " l1 (If
t he t r an . la torl and a lignm ent , Howe ve r-, tht'y Indicate the o r-der- o f magnltud.,
o f the IIn e a r d r lv.. r ange .

In th .. FM o r C W - mode , th.. drive pow er can be Increa...d to e pp roxtmatety
70 0 m W wh ich wi ll Inc r ..a ae t he ou t put power t o a m a xinl um o f 16 W ,

Th .. ou tput s tage can allo be amplltu d.. - rnodufated, In th l . ca. .. . tht' opl' ratlng
vol fege should not exceed 12 - 14 V. At a drive po wer o Ca pproxinlately 300 mw,
a car r ie r powe r l evel of 3 ,5 · 5 w 111 obtain e d. wh ic h c o r-respo nde to a peak
powe r leve l of 14 - 20 W du r in g amplitude modulation pea k., Thl. w U} rt'qulrt'
an audio a mplifie r tha t i . abll" to provi de 5 W In to a load o f approxinlately 24 n.
Sutt able ci rcuit. fo r t hl a are eivl'n In (I) . The peak mOdulation vo ltage s hould
be limited to a value b,·tw l' t' n 27 V and 33 V With t hl' a ld of a Zl'ner dtcde , T he
dtode I. connected betwee n conn..ction P t 7 a nd ground .
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If t r-anamttte r s with a hlght'r output pvwvr It'vd a r-e to be UII l'd. It I I pOl l i bll'
fo r the Iim'ar ampllfie r 10 bt· ueed without d rtve r Ilage. In th l l cea e , the pl'r
mllls!blt' Input powt'r valu"l1 will be tnc r-ea eed by a pproximately 10 nme e, ... g.
t o approx!mat e ly 1.5 W I'~; J' for IIn e a r operation.

2 . CIHCUIT U£ TA IL S

Figun' 3 IIhows tht· ci rcuit diag ram of the Hnua r am pllf1e r. Over-lay translstorll
for high ope rating vollagt·s an' Ult'd for both am plUle r Itag"l T 1 a nd T 2.

In oroe r to avoid switching the opl:'rating point for t he dHfert"nt m od ula tion
modve , the 0pl'ralinll pojnt II adjueted to clall AUI all a comprcmtee. Thill
rneana thai t h.. qU!t'HCt'nt curr.. nt valu... art' r .. la t fvely low ( T I : 35 rnA . T 2:
65 mA ). They can b.· alh'n'd with th e aid of rt'lIllto rll R 2 o r R 4 . The lIilicon
dlod.. s IJ I a nd n 2 pr-cvlde a tempe r-atu r e stabilization of the ope rating po i ntll.
Per- Instance . a quh'a('f'nt eu s-r- ..nt variation from 90m A 10 10 0 rn A wa s m t' a llu r e d
after II lo ng pe r tod of conttnuoua ope rutton by which t ht' he at .lI nk incre ase d in
temper-a tu re to app roxtmately 60 0C.

The em Utt- rs o f bo th t runetatore are by passed more than once in o rder to
achie ve II nt"gllglbll:' inductance between emitte r and groun d a t t h e ve ry low
Im pedance prt'llt'nl at tht"sl' po in t s . The e mitte r rt'sill to rs can - If t he 5. 1 n or
I. I n value I a rt' not available· be made fro m tw o o r Ihree pa r a ll ...l -connect e d
resllltOril of higher value e [e , g . 2 x 10 u , 3 x 15 n . o r 2 x 2.2 n , 3 x 3.3 n ),
Hom em ade, wi r e - wound r .. sltl to rll a re '101 t o be r ..commended here .

T he inductance s L 3 and L 6 have a very low inductanc ... In orde r t o avoid pa
r a lli tl c oaclllation . The connection II P t 5 a nd P t 6. o r Pt 7 a nd Pt 8 allow the
ccf lectcr- cu r-r-ente 10 be measured. If they art' 10 be m on itore d ecnt lnuou s ly ,
t he shunt r e a l l tora r"llulred for th t' mete-r- should be connected Inatead of the
br-td gea ,

T he ou tput of the Itnea r empttne r Is provt ded with an additional Iowpaas fil ter
(C 17 . L.5 . C 18) III or-der to Improve th e harmonic eupp reaeto n . The ope ra t ing
vol tagv for the ampllfil'r la al~o Ivd in to tht' IIn ..ar amplifier vta a low- pan
filtl"r ( C 20 , Ch 3. C 21 J In o rde r 10 eneu r-e th a t no R F - volta g t' I. a ble t o
leave thl' ampllfler In this mannv r-,

Connecttcu I ' t 10 is continuously COflnl'ch'd to an opt'raUng vol tage of 12 V or
m ore, A positive voltage for ent·rgldng th e relay. Is fed to the ampli fie r via
thf' coaxial cable , I't I . It 5 and \) 3 to a Schmitt-trigger comprising t r ans btor.
T 3 and T 4. Transllitor T :I thc refo re takt'll ove r the cu r-r-e nt of T "', a lld r e 
laYII A and U wil l b.. t<nt'rglz .. d . wht!rt'as relay C hI d".,nl.' rglted and t he am 
ptlfle r will be awltched on. T'he same proce s s can be ac tuated via P t 9. R 6
and n 4 with the aid or a pushbutton or ewucn. !) iod t' s D:I and D 4 Isolate the
t wo cont rol InputII' from anothe r-,

The positive r-eIay voltllgt' of 12 V ( t o 24 V) (s pr-eee nt at th e collector of
transistor T 4 duri ng transmit. It is me rercre possible for a DC -DC conve r-te r
( 12 V to 26 V ) to bl' switched on via connectton P t II a nd a IIwltchlng stage
( F igure "'). Fo r moblle ope ration In conjunction with a 6 V accumulato r , 11 will
be nec esee ry for tht' DC~DC ccnver-te r to be llwltch.'d on Ilt'pa rately . slnce r-e -.
lay A to C w11l not oper-a t.. at 6 V.
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10 Pin oc ·cc~

.11 V

I-f
I.5n

'i'.'
~.

f .. 4 ; CIrcu it 'lll' _llIChl,..
onIDC·DCe~

If no poetuve control vol tail" il p r"l"nt a t thl' ba i t' of t r an .l . tor T 3, T 4 wBI
onee- lI11/lln ta ke cur r-en t lind r-elay e will be e ne r il z l'd. the cont r ol volta i" fo r
th e DC - n e conver-wr- will bv r .·duc .·d to th l' lo w n· . ld ua l va lu ... a nd re lay . A
and B will bt' d.·.·n '·r,l lll'd. T he line a r a m plHtf' r will thu . b.. brld,ll!'d and the
antt'nna ""Ill be dl n·ctly connected to t he t r an .mlttt' r o r rec e lv e r ,

Th.. I ral.•mltt e r -r..cetve r- muat be prcvtded wi th a HC -Bnk fo r th e r e m e te c on
trol that la .1.0 i lVt>n In Flp r e 3. T h... out put ecnnectc r o f th e t ran.mllt l!' r will
r ec e lv .. a pcentv.. o pt"n lln,l vo lta,l" In t hl' tra nlmlt m od ... from th e tran am lt 
r t' c lO l v...wlt ch a nd rl". I.lo r It . The I. o latln,l capacito r C I. u . ually al r ea dy
av allablt' In th e t r a n.mlt circ uit. Thl . mt'ana Ih. t th e operatin,l voHa ,ll' wi ll
be p r lOle nt o n Inn e r- r cnduc tc r of th e an te nn a c a bl e In th e tra n . mit m ode . How 
' ·ve r- , n·.I. lo r R e naur-.. . th a t th e vo lt a ,le II of IUc h a hl ,lh lmp..da nce that no
advent' e rrec te occu r It It I••hoM -ci rc ul t f'd. e. ,. by th e an tl:'nna.

3. S PECIA L COMI'ONl-:Nl'S

T I : 2 N 3553 ; T 2: 2 N 3632
T 3, T 4: Be 108. 2 N 3704 or .lm Ba r alllcon Nl'N a udio tra n. i ato ra
I) I • r> 6 : I N 914. I N 41 48 o r .lmUa r aillcon pl a nar dl od"'l

Itt· lay l A. U. C: ~; n .. r ,ll z ln ,l coUa with 16 000 turn a /4 600 n
Contacta a I , b 1. e I : m ini ature r ... ..d co ntact. ( Ha m li n type MltR - 2 J
All Inductanc .... art' . t'U-,u l'po rt1ni:

L I . L. 2: 3 turn. o f I m m dla . ( 18 AWG I .Uvpr·plalpd coppe r wi,..' wound
on a S mm fo nn e r , coli I..nath 7 mm

1. 3. I. 6 : 2 l urn. o f 0 . 5 m m d ia . (24 AWe I e nam ...U" d ccppe r wl r e wound
on a S mm forrol'r

L 4: 6 turn. o f I. 5 mm dill. ( 15 AWG I I Uv.>r· plal " d c oppe r wt r e
wou nd o n a 6 mm form ... r-, coil Il'nilh I I mm

L 5: 4 tu rnl of 1 mm dla. (18 AWG ) . lI ve r-pl ated copper wire
woun d o n a S mm fo nn... r, coil If'nath 7 mm

Ch I , Ch 2: 3 tuml o f 0 . 25 m m dla . ( 30 AWG i en emeuec , IU k-cove r ed
coppe r wi n pulled th r ouen a ferrite b... . d.

Ch 3: Wlde ban d re r-r tt e c ho ke ( Philip . 4312 020 367 00 )

C I. e 7. e 16 : 2 - 13 p F air e paced t r imm e r fo r P C - board m ountln g
C 2. e 9. e 16 : 3 - 30 pF air ' paced t r1mm e r fo r P C - board m ountln ,l

lI ..a t a ln k : 100 m m lon ,l. 70 m m wid e , .rr }o' iru r to

For T I: li e at al nk T x p 0503 b. manufact urtod by Sou rlau
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4. CONSTRUCTION

T h e two-etage lfnear- amptttte r , thE" r ...lay, a nd co r-reepc ndtng awitch lni ,tagt'
art' accom modated on the pr-Inted circuit boa rd Ill. 8 ZX 002. T he dimE"nalona
of thh PC-board are 115 mm x 70 mm. Figure 5 ahowa t he pr-Inted circu it
boa rd and th e component location plan. Since the printt'd circuit board h to be
accommodated In a Tt'ko 3 B calle with tht' ccnnecttcn point a p rotruding from
tht' c.aing, It la ne c e seary for t he fou r cc ene re to b.. r e m oved . Af ter thla, th e
p r in t e d circuit board will protrud~' by ap p roximately 10 m m on bo t h al dea of
the caae aa can be eeen In F i gu r e 6 t hat me eonnecttone a re acceaal blt'.

A amall 1'1011' la d r illed In t he cent re between t he emute r , baae a nd coflector
connectlona of tran al l t o r a T 1 and T 2 In order to eu baeque ntly m ark th e holt' I
fo r the mounting bolt a . The emitte r , ba a e and collector hol e a fo r the ee tw o
tra n l l _t o r a are p r-c vtde d wlth amall holl ow rtvete th a t art' solder-ed to the cor
re_pondlni conducto r lane s ,

The t'nerglzlng colla fo r th e r e lay s are aeJr-8uppo rtlng and no t wound on coli
formt' ra. Copper foU o f th e cor-rect a lze la covered with Seltotape In o rde r to
avoid aho rt-cl rculta and placed Inalde t he cotta. T h e copper foU II ne c e ..ary
to e na ure t ha t the reed conta<'ta are of a pproximately the correc t Im pedance.
Without coppe r foil . t he coupl tng attenuation between Input a nd outpu t of th e
ampllf1t' r wou ld not be lu(flclt'ntly gr-eet ,

The ccrnpl eted pr-Inted ci rcuit boa rd il placed tem po r a r il y Into th e calinll a nd
th e tw o hole I fo r t ht' mounUng of tranli_tora T I a nd T 2 a rt' marked th rouih
the a mall pr-evtoualy mad.. holE"a. Aftt'r removing the printed circuit board, the
hclee are d rUled ou t to a diamt'h'r of 5.2 mm . The co r- reepondmg hole e In th e
heat 81nk are mar-ked th rough these hole a and are subeequ ently u ruted. Th e ht'a t
alnk 18 m ount e d only with th e aId of th e thr-e a de d bo lt o f tran a l at o r T 2 .

n I\aool,ink
heJ,oon wi'~ hn, 1

--4/
Mounli ng serrws

~ A1umini""", , trip

II U ""i

Ol<ide _:" Tulip_,haped Motsin..
,.

in'uloti ng disc. r-, '1--" PC-board OL 8 ZX 002

~oent ,ida t
Fig. 7: Mounting.m cooling 01 T 1

The coolini o f t ranal at o r T 1 la ecrnewhet p roblematic due to th e h e l iht of
conventional heat ain ka. Fo r t h l a reaaon , a apectal type of he at a in k with an
Inaulatini dhc of Be r y l li um o r aluminium -cxtde la u a ed , Thl l h eat link II
aho wn In Jo'Igure 7 , whi ch aho aho wl the In ltaU a tion In a sectional d nwln i .
T h e caee a nd t he h e at alnk a re dri ll e d out a t th e m ount ln i poaUlon o f t r an a 
!ltor T 1 to a pproximatt'ly 11 mm. Th E" I peoc lal heat a ln k can th en be pla c e d
Into t he hole without touchtni th e Iidea. A at r lp m ade from aluminium pla te
hold a 11 in a n Inlulated manne r a nd l a sc r-e we d to t h e main heat l in k .
The caalng an d t he four pertlnax at r l pa requi red for holdlni th e p r inted circu it
boa r d a re now p repared . Figure 8 ilvel the dimen llona o f th e a e pie c e ••

The four pe r tinax atrip. a re now glued tnt o the can a nd tran ll at o r T 2 la
looaely ec r ew ed Into the caae a nd he at link . T he p rinted ci rcuit board II now
Inle rted a nd th e powe r tran l t at or rotated until t he con nect tc ne a re c ppcette th t'
holl ow rlv!:'ta In t he p rlntt'd ci rcu it board. The connectlona a rt' th en placed
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Fit. 8: Ol_ion" d......'.. IQt thae- ....t hMt ti""
th rou ih the p r- in ted circu it boa rd, aft er whic h lh t' tran . btor I. Ic r e wl:"d ti ghtly
a nd t hl:" ecnne c t to ne ectce red, 'I'he holl ow rl vt't l ene ure • good contact to th e
co nduc to r Ia ne e , Aft e r thla, T 1 ahoul d be m ountt'd .a aho wn In F1KU r c 7 .

Aft er m ounting th t' coadal loc ke t . , it 11 po..l bl r for t ht ' Input and ou tput to
be co nn ected. T he Inp ut I, co nnec ted to connection point 1'1 I wit h the atd o f
• aho rt pt ece of .Uvt' r. plated coppe r wi r . ' l o1at lne capacitor C 19 provide.
th l" conn ecttcn between the ou tpu t of t he p rinted cl rcu(1 boa rd a nd t he connector .
In addition to th Is, 11 t. ne c e••_ry fo r 11x Irtlund connl'ctlona to b... made, On t'
I"ach to a aoldt' rt'd tal connt'c tl"d to th e fou r mountlnl ac rt'wa ot t he caap a nd
tw o thic k win-a In the vicinity of ccnnectton Pt I lUld P t 2 to m e m oun t ln e
.crt'ws of th p coadal connecto r-e. A wide strip of copper foU a. ahown In
1"11'1"" ~ be tween t wo wldt'ly .pacl'd I round surfaCl'a or th e pr-Inted c ircuit boa m
will Imp rove t ht" nE'utralttation. The lint'ar a mpUfh.-r I. r-eady for aUinmt"nt
a UE'r complt"t1nl the elVund conn..cucne.

s. AI.IGNMfo:N T

cooneet the ou t pu t via an ou t pu t Indicator. e , g. a t-.. nl'c tomph·r aa d e ec r- tbed
In (2) , t o • t l" r m ln .t1nl r l"ai at o r . F pl' d a vo ltael' of 1 2 t o 26 V t o connE'ctiona
1'1 9 a nd P t 10 . Rl' lay a A a nd II .rp l'nE'relzpd. P l. n · • r{'. la t o r of a pproxlm••
tt'ly 30 n betwe n 1'1 ~ . nd 1'1 6 In at t' ad o t th p brld,...nd approxlm.tt'ly IS n
bf:" t wpf:"n Pt 7 and 1'1 8 . Connec t t hpae r l' a l at ora via. mA·mE'tp r t o 26 V . Ad
j uat the qu lpace nt cu r-r-ent o f tr.n . t at o r T I to approxlmatt'ly 3~mA If nec ...... ry .
by exchanatn. R 2. The ou t put ataee . hould ee adJualf-d to approxlm.tply 6~ m A
with the aid ot R 4.

PI. c e a n t r lm m f' r capacitora to tn e tr ct'ntr.1 poaltion. Dr-Ive th e . mpllfif' r with
. n Input powf' r ot aprodmat.ly ~O m W. Adj u at all t r lmme ... c'''f'fully fo ..
m a dmum out pu t power- , Rpppa t thf' aUgnme nt on a numbe r- ot acc.alon. . Va ry
th t' drlvl": T hf' out pu t pow .. aho uld a l.o v.ry. • ~J _



Ilrldgt' ("onrl<'(" l1" na 1'1 !j/ l't Ii lind 1'1 7/ 1't 8 ti l' ronm-ct with low va h.... !'t'ahlnra ,
M.... aurt' Ihl' c u r r " nt n ow lng 10 I't J, S. 'v.'r.. 1 Inl·. aun·u vlllu.'a for Ib art' lI:iv"n
In !-' l iO n - 2, Llrlv.' Ih .. Input ur tho' Itnt' lIr a m l'ltn.' r a ga in and improve the allan ·
m enr , Trlmmt'r ca pac n or C IS IIhould not roarh lI a minimum valu.. . tnee the
output at a gt' wou ld Ih o' n vi rt u a lly L>l' unlolld..d. If pr-.. h 'rn·d , a c apacttor of
a pproximato'ly 10 pI<' 1'lI. n Ut' l'ul1lu 'ch'd b..tWO"I'11 Ih o' c of Ie e-ror- and ..m i t ter- of
tran a hll or T 2. Aa l' kp lll. li ll' d In (ll . thl a will "n au n' that I r un . I. lo r T 2 wil l
not be deat r oy vd due to Inc"rn'ct Illlgnm "nt 0 1' incor- rect load.

It la poaalblt" to determtn.. wht>th.'r tht" cut·off frt'qut'n("y of the low·paa. fllt l'r
I. h igh enough by Inat'rtlna II VII !-' eo re and aluminium co", Into inductllnct' L~.

With tn e i r o n du . 1 core , th.· output po wt'r ahould be rO'duct'd and ilhou ld not
Ine r ..aa.. whe-n the aluminium cor-.. h Inilt'rttod, If n..e e • • ary. t he- turn. of In ·
du ct an ce I. ~ aho uld b.. l.>I'nt until bot h condlliona a r .· ruUlll tod. 'I'he ..m e to(fl'cl
c an be obtained by al t .. r lni the- ("RI'RCit&OC't' of C 17 and C 18.

6 . AV AIl-ABl.1-: P A n T S

Tht" prlll t..d ctreun board IH , 8 l.X 002 and varjoua cornponent s to r t he lI nl'ar
amplifl("r a rt' avallabl.- from th o' I'ublbh.-ra or th l"lr r ep r-eeen te ttvee , I'I " a a t"
al"" a dvl'rtialnll: pa ge -

7 . H E!-'EH~;NC~;S

(I) II. J. Hran dt : A Tran at at orlu'd I'owtor Ampllfl .. r for 2 m
Uailli tht, 2 N 36 32. P a r t II

VHF COMMUNI CATIONS 3 1l!l71l. Edition ~. l'a a " 8 23 S·2H

(2) R. Grh·k : Slmpll' St riplin.' Ho' fh-ctom.'t.'n fur" I H a nd -132 Ml h
v ns- CO MMUNICAT IONS :1 (I!l71 ), Edition 2, I'R ~tt' 1I 81l·112

P"R ARE"M LONGY"GIS f o r 2 m

Lo na yagl antenna a ar-e w.. lI·known fo r Ihplr hlih gain c ha racte r iatlca _
noweve e , thla hlih perform a nce 1a only p rtJVlded av"r a r e lat lvt"ly low
bandwidth whe n t he _n t"nna ha. bfo"n dpalgn"d tor ma ldmum ga lll . Th e
Pa r a bPa m type of antpnna combine. t hp high ialn of a 10nr1&11:1 a ntenna
with me inhll'rrntly _Idll' r bandwidth of akrl ll'lon slot ft"d a rraya _

T h(" actual P ara be am unJt eomprialnll: a akt"Jt"ton al ot and almUar r-eflec to r
radiatea almUa r to two atackrd two- e lt"m ("nt y_i!ant("nnaa a nd wU1 t he r etcre
provtde ;, d B ialn ove r a .Inll:le dipol e a nd r e neetcr con1'i/lU raUon . a nd ahout
2 d B ialn ove r a convf'n tlonaJly f..d lonryall:t. lI ..avy duty c onat rucUon with
ap'~'e1a1 quality aluminium,

T yp e mcmente Ga in/Dipol l' Beamwfdth Len gth

PBM 1?~2 m 10 13 .5 d B 33° 4.00 m
PBM 14 /2 m 14 15 . 2 d B ,,0 5.95 m



CIltCU LA T O KS AND ISO L.ATO RS

by R. L.. me , DL ] Wit

Cl rcula to ra a nd l aol ator••r e u . ..d eat.. n. lv.. ly In the prof.. . . lon.1 m lc eow a ve
tt' c hn ol o tlY and a r t' a lao b.. c omlnl m or.. an d m or.. popu la r a t UH i" a nd VIIi".
Thl'al' ccrn pcnente a r e expenetv.. a nd a r .. dlUlc ul t fo r th.. r a d io arna teu r- to ob
t ain or manufa cture , and a r. th e r e jo r e only u at'd whe r e Inavctdable , e , i. In
par-am e tr lc am pIUI. ra .

Tbe nurnbe r- of radio amal t'u ra .J.p. rlnH'ntlni a t UH F a nd SII i" I. tncrt'a.tnl . nd
Ih . y wi ll b. vt'ry Int t' r • • ted In ci rculator. th ai can bt' manu factu r d In.J.p"n.lv.. 
Iy acco rolni 10 .. new p roc .....

I . T ER MS

Ci rcu la tor. a t-e elec t r om a gnetlc ccm pone nte ha vtnl t hr.. e o r mort' ccnn ecucne
{port al tn wh ich Hi" - t'nt'rcy cl rcula tf" In on e dir-ect fen from one port to anc the r
whl· r t' a . a r .. laUv t' ly h lih attt'nua lion occ u r. in th t' cppoe n e dlrt'ctlon . ln addlllon
to th l ., all port. art' matched, Th e c lea r aymbola for th r .. e -po r-t and fo u r-port
clrculatora a r .. ilvf'n In i"igur.. I. •

'Ylr
¥I'~
~¥type

Fi.. 1: Syrre>oh of fOU,..Xlf1 8nd ttw_pon c::ireulaton giving the c::irculatlOn dirK1ion

Eo'OUR -PORT C I RCU L.AT O RS ope s-ate accordlnl 10 th.. p rlnclplt' or a e on- r ec t 
p rocal ph a . e - ahlht'r, a nd al.o eccordtng t o i'"a r . d ay · . law o r Induc tion.

Tht>y a r t' u ...d tn the r a da r h ' chnol o tlY cue to thelr hleh po we r c a pllbillty.
T IIREE I'OHT C I HC ULAT O ItS h a ve- becom e papula r fo r mtc r ow a ve a pp lication a,
f'IIpf'cla Uy alm p lt' Y-typf' J UNCTION CI RC ULA T O nS. Such Ju nction cl rculatora
u ee a aym m", trlcal Y ( o r T ) June llon o f thre.. lin n ( wavt'llU ide or a t rlpllnl' I .
A re rrue body l a arranet'd a t t he c ent r-e o f the Ju nc tion.

LU M PED-CO NST ANT C I RCULATORS (with Iurnped Inductanct'8 a nd capaclton)
a r . u at'd tor rr-e qu enc t e e be low a pp roximately I G lh etnce th f'y art' amall e r
1han Junc tion ty~. tor auch low fr f'qu ..nc l .... 8 0th lumpt>d-con.tanl an d junction
c i rculato r. a r-e to be d"8crlb...d In m o r .. d ..tall In th.. tollowtni eec tlona .

Th.. ( low I a tt e nu a t lon In the ci rculation dlr.. c tlon la c e Iled INSERTION LOSS
a nd II In the o rd.. r of t .. nth . o f • d Uo Th.. a Ut'nuatlon In tilt' oppoa ue dlr..c tlon
t a callt'd ISOLAT ION and a mounta t o 20 d ll o r mo r-e, Fur-th .. r- Important mainl
tude . a r e th e ST ANDI NG WA VE RAT IO ( VSWR) .t th.· po r-te and thl' nANIJ
WIOTII o f th e clrculato r . lJut' to th .- m ..t had of op.. rallun, t-eeceance ..rt ..c t.
occu r wh ich limit th . u . .. l'ul fr.qu l-ncy r a ni " , Il ow.. v.. r . .. v..n th e typt'8 with th..
low ••t bandwidth have a bandwidt h 8uUlc:l.. nt fur am. h·ur applicaUun•.
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ISOl.ATORS heve only two porta: Thli" Inali"rtlon 10.. la Vli"ry low In the fo rwa r d
dtr-ectton wh"rf'aa a hieh IlIOlalion I a Uf'nuation ) la pree..nt In thf' cppoene di·
rli"ctlon.A MAGNETICALLY U1ASJ.:n J.'f:RRITJ.: CORE which abao rba thf' etectrc
maenf't!c waVf'a In o ne dirf'ctlon but dOt'a ncr lnfluence them In Ihf' olht'r drrec
Uon , la Ihf' moat Important part of bo th taolatora and cl rculatora.

2. API' I.I CATIO N

T he moat popular appucetton of the cf rcutator- h probably aa uu plt>xt>r wh e r e
a t r an llmittf'r and recetve r art' connected to a common a nt .. nn a . In t hl a manne r-,
th e ct rculalor deceuple e tho' r ...· .. lve r- from t ht· I r anll/n lH li" r a nd pro vld.. a a low _
lo a a pa l h from tho' t r a n am lll "r 10 the a nlli"nnB and from Iho' a nl ..n na to r e c e tve r
( ~). Normally , t r a n am ltt.. r a nd r"cf'lv.... operat e at diffli"rf'n l frf'qut' nclt>a
with in lh .. bandwidth of Ih .. circulator ao that audltional fIItf'r11 can be und 10
tnc r e e ee tht' Hm ited laolaUon in or-de r- 10 alia",' almul tan..ou. tran a m l a a ion and
r-ee epttcn,

-'" f- Fin", h~ -, Fill• • f- Tro'lStniftolr
1111 uu J .'I 1121 112 J

0 2 d8~ )J)O.2 dB

~-....

Fig. 2: Appla lion 01 , lh,..port ~I~ul ator • • du ple•.,

Circulator. art' alia uat'd .a coupline linka betwe..n a alena l eou ece a nd th e
input o f clrculta poalf'aal ne • nt' e a Uvo' Impedance I to. e . lunn li"l diad... o r p. ra·
m .. l r !c ampllflli"ra 1 a. wli"lI .. for p.a.lne tht' amplUlf'd al,nal. 10 m e output
(.!::!i.:.....! ). Si ncf' th e cl rcula lor a .. pa rat .. a th.. rettec ted a lpal from th f' fo rward
all"ll and ff' da the fo rme r to. t f'rm lna tlne rf'aill tor where It ia abaorbe d . th..
r ...ult ta a n a mpllftf' r with only two porta which oJ'li"ratt"a very conatant1y e ven
when th.· eou rc e a nd load Im pedance-a va ry. In pr-Inctple th i l arranil'm ..nt wo u ld
alia be pOla lb! .. with a th r-e·f'· l'orl circulator, nc wevc r , without t e rm lnat in e
r e a ialor.

>20dB

'oF
o~hl...

Fit- 3 : P__IJ'ie ,mphf..., _ proolld..t wlttl a . fl.-d Input and au""'l~ by akI.t ion
of. cifctll_
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A Iu rthe r . pp llcation for h 'nnlnnl l'd d rcul.tor. I. to decou pl .. t wo or mor£'
trRn. mllt" r s c onnec t e d tu Hit' .."m.' nnh'nna In c r dor 10 r e-duc e Inte rmc dujancn
d l.tortlon I !::!.l:....:!.l. If n" ",uch ItlOlRtlon wa. p r e eent , thl" ... wriY from one
tr.n.mUt l' r could J>B.' to III . , uth .' II" an ti c a u • •' th t r-d -c rder Int£' r m odulatlon pro
duet e , The t i!'rm lna t in l r "al",t"r m - ,) only bt · tI!men,lonl'd fo r th .. r"n('c t ed po wer
.nd can be d.. I ..te d c om plen-ly tn . om .· c ••••• . The tran.mlll!!'r. c an .. i1ht> r
up.. r .t!!' .t dU fi!' rt'nl fr pqu'"' w lt ' " ", nil!n t h.· b.ndwidth o f th e ci rculato r or o n the
• am .. fre quency ( for doulo lln i It,, - pow .. r }.

Tran.mit!... 2

Ft,4: Two h"ammoi~ woril i"8 inlO.common
" lenNI wia . ctrcul.tor

Circul .. to ra CRn . 111I0 bl' Ulllt'tI fo r ph •••·· lockl ni • dl od.. o . cl11. tor t o en elttt'mal
.lin.1 I~ 1. In this ca." , th .. osc illato r Is c onnect ..d t o the Hrst por-t, th e
r .. t rr .. nc .. I IInal ( at lowe r pow .. r } to the I ..ccnd. th e synch roniz ed o utput s l en a l
Is th ..n ta ken from th e t hird pc r-t ,

Th.. application of a n Isol.tor ne ed not be E'Ipla lnt>d In . ny I reat dl'taU: It Is
ult·d wh.. r e th e n ' a c tl on of a nuctuatlnlload II t o be tlolat ..d from .n olct llat o r
o r .mpllfh- r. A t)'plcal " xa m pl l!' ot th l . Is the pum p olcill.to r ( e , I. klYl t ron )
o f a pe t-a m et t-Ic amptHI!!' r wh ich must b.. k('pt from t he n uc tu. t ln, Impedanc e
ot Ih t' va s-ecto r dlod.. ( .!::!J.:...! ). Hcw eve r, a n holator will nOI til!' r equrred In
thi s I>os iti on U t h.. pc we r lev..1 oC th e pump oscillato r a llow• • b••tc . u ..nu.tlon
...ttlni of 6 d ll o r m o r e for th e . t h'nu. to r.

I. Dle lor

" ,-~--{......,

VO'OCID'

- ....,
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3. PHINCII 'U: A NU L ONST HI ,LT ION
3. t . L UMI' EU - CONSTA NT CIHCl' I.ATO HS

Tht' e onll l MJcllun a nd ua.1e rl 'l atlon llh l pa can be .huwn In eonj unc ncn with
lumped - c on etunt c t r-culetc re uaually uIII·d for frl'qul'n cl t' ll udow llJ>pro dm ll.tl'1y
) G Ut 0), (21, (9) . Thill typl' n 'pr' · 1I1'nt . a ba lanc t' d, ncn-eec tprcc et conrtgu ra
tlon o f thrt' l' induc la n{'e. that a n- arranit'd on a fp r r Ut' d ille 110 that th e m a ll: 
net ic fie ld. of th t' th rt·t' Induetanel.'. a re s hifted by 1200 to anotht' r ( FIll:. " ),
Addi ti ons) dillc! for th., r etu s-n pat h o f th t' IU' -fiE'ld a r t' arranit'd above lind
bel ow thl' m a in dille. In a dd it io n t o th ill, It m a " nl·tl c UC rtt'ld I'd ,t , lwrp.·nd l
c ul a r to Ihl' au rface of Ihl' d l ll{' for pro viding ma gm-tlc bla . up t o ttu- vl{'i n lty
of the Ie r t-omagnetic r" I'1I0nann' "to. T hll rr e qu ..n{'y ha l Ih t' followi ng d.' ,wnd. nee
o n tht' maim'lI{' bla. itA :

"'0 • .., '" itA 4 . x MS

.., • gy r-omagne-tlc r t'1al lull lihi l' ; a CUIlHtllont that III uHually aSllllnH·d to
bl' 2.8 Ml h : / Ot · I Ot-ntl"d).

of • MS • m a i nl,t lc tla luratlon of th .. aillocialt'd fl'r rlt l' m a tt'rla l in
G ( Gau IIII .

It the fl'rrill' dtec wI'n' nut p r "'I"nl , th r- vol l llllt' I r-d to I'u r"'l 1 would Indu c e
..qually irelt voltait'! Into Induda nc .'. 2 a nd 3 dut' to t h., bllianc.-d a r ra ni t' m t'lll.
Du O:' to th t' m agnet tc dl l {" t hp mainl-lie coupling b.·lw ...·n t hl' Induetane... b..com.'11
ncn - eectpe ocef thla m ..a nl th llo t th., eouplilli from tnductence I to Indu{' lan{'t' 2
II nOI the lIaml' a l from Inductllnn' 2 to Indue l'IIl<"l· I. This nun -n-c!l'roc a llty
cau lles the a tt l"nua llon or I llolatiun In I tll' rt' vt' n lt' dl r vctlon .

'0

- 12

'0

)

c r -1= :J--·u,
1

u,

1
Fit- 7: Equ i\lllilen t ci~ul l d ,"Ir.... o f a th ....port ci~uhltOi WI d1 lump..t eI....en t... Til , indUCtll_

_ brought to~ ""th thII.od of __ CllPKIIOII
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An analyslll or th,' lump.·<! ,·,mll lani clr"culator Ilhuw. th at t h.· roll uw ln ll cundltlonll
mU1l1 u,' tulflllt'd to r Id"MI c1reulaUun a t any trt' qut"ncy \ol :

"
, L o

( . ' "0, - • • "<r!

"
, L o I.' t l' • l I, •

"C

Wllt' r ,' : r-hn r nc ter-istlc Impedance
c apect tuuce In ser-Ie s wun t-ach tnduc tance

• proportional 10 t1w Inductivlty ot ont' o t the eo ue wit hout rc r rltt.'
u " : ..rrt.'cuvt' ecata r p" r m t' a uHltl t'1l ot tht· rerr-ne m et e r-tal tor

poaltlve or nq:"l1vt, ci rcular polarl:n·tJ He ld a .

A Iyplcal /'UI1 (I) or thl' r hllrllc!t' rlatle cu rves as • Iunctlon ot th e m a gne ti c
Ulllil hi shown In F l lfU I'c 8.

Th "llt, ,' qua tiol1 ll lltill d e not provtd .. the com plete ba lli, ro r p r a ctic a l construe
Hun, Fo r exa m ple , III.· dlrrt'rl' ne l' bet ween u. and l' - a t a gt ven fr-equency de 
r~nds on Ih,' d""lI'I' .· of malnt·t1e bias in th e Ie r r-lte m a fe r-Ial , The velue requ ire d
tor 1.0 III d t'!,l'nd'"l1 t on t hlll. Th .· oper-a t ing po int of th e mainetic bl u s can by
no rne ane be s "lt'ctt'd a t will 'Inc .' t he bandwidt h a nd a illo t he tnse rttcn los II

will Inc!"l"allt' Whl"n tI\l" mugnettc blall epproecbee r-eaonanc e- . On t ilt" otht.' r ha nd.
tl1l' ln sert ton 101111 also Inert'all t'li wh en tI ll" ope raUng poi nt III fa r tro m r e s ona nc e .

Th .· "qullttonll UWl"t· tOrl' only gua fa nh' l' a good Iaolatlon at o ne c e rtam t r c quency.
At uth ,'" t ",'quI'ncl.''' . th l' tectatton III r educ ed and th ,' Ineerttcn 10lltl Inc r ea ae d .
T Ilt' bandw idth ever- which till' Ieolatfon III g f"ater th a n 20 d ll • Ih e minimum
to r pructtcat purl'0lll!ll • l a Ilvl' n by tho' follo wtng l!quatJol1 :

0.2 )( ••
•

_ b,lo« RESONANCE
abov_ _

Fig. 8: Th, m..,nitud_ of th. mlllllllll lCbi.
dlltetmi ...... ;soI_lion. inMr tion 1001. nd
b8ndw;dth
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The lo w.... t op('ratini frt"qu~'ncy In MiLt tor pracllcal pu rpolel can be (')l.pr"'I,...d
a l: ru.2.8)l. <4 .. MS

Th e maint"Uc latu ration valut" <4 .. MS tor normal malt"rlaJ. (3 1. {<II ta beI .... ...en
100 a nd app roximately 5000 Gau...

•
i I'
I ~•

1\ V'Io
\. ,/

0
/

\
e
•s,
1

!I6 ~O 64 U 12 76
FREQUENCY-

fig. (I : E._,on of ml b8ndwidm of an x·~

n rip"'" ci rculi_ uli.. doubl.tu,. circuia

It ....UI be seen t ha t II m at t'r lill .... Ith a low maint'tlc laturallon III r t' qu lrt"d fo r
VIII<' a ppllcationll . A value of 1e 11 t ha n 100 Ga ul' I, rt'qulrt"d tor c pe r uucn
be lo .... 280 MHz. Unfortun a l('ly the ee m att" rl a l . t t'n d to ha ve vt"ry poo r t em pe 
ra tu r e c haracte r llticl .

Clrculato rl with m . a:nt"tic 0 lw rat!na: point I abov.. th e f.. r-r'omagne tic r . l on an c e
.xhlblt lo..... r b.nd.... idth••nd r ..qul r e conllder.bly irl·.te r m ••ne t lc blaa tor
hlihe r t r e que ncte••

Good ope ratlni po int. arll' 10 be found Ju . t ~Io.... m e rf'IIOnanc e [re quency , T b e
Ilolation tt"ml ll to drop he r v but the Inlle ruce lOll a . ....e ll . T he tl n al 1e Ie cllon
o f th e opl"ra tl ni po int naturally d epend s on th e ap ecl.1 d ern a nd e o t th e appllc••
tl on In queancn . Lumpe d -e onet a nt ci rcula to r. ha vt" been conatruc te d and ope r
a ted at rrt' qu t'n cl .... from UIIF do wn to 35 Mlh. The Ine e rttcn lOll. la 0 . 3 d D
a t 400 Milt. ove r 0 . 8 dO at 100 Milt a nd up to 2 d B a t 35 Mll z . Typl c.1 valu...
Irt" a:lvt' n In !::!&.:....!!. for. double-tuned mlcro-atrlpllnl" cl rculalo r.

Ht; t 'ERENCES FOR I'AR T I - to bl' c onc l ude d -

( I) V. E . Dunn : Cl rculato rl for VHF .nd up
Etect r c nt c e, 25 (1988 ). Nov. , r- . 84-87

(2) E. P lvlt : Zl r kula to rl:" n aUI konz t'nt r ll:"rtl:" n Sch.ltl:"lemt"nlt'n
Tt;LE Jo'UNKEN-ZEITUNG 38 (1965). II . 2. I' . 206-213

(3 1 II . Mot'/:, H. W. Wr ..de: Fe r-rtte tOr R" 1I0n " nz - Hlchtun ilah ol ato r t'n u , Zirkula to!'t'n
TELE F UNIO ;N-Z t :ITUNG 38 (1965). II. 2. 1' . 187-195

(4) T he- Mlcro.... . vt' Enitnpf'rI ' Han dbook a nd Uuyprr Guld~'

{ Kapllpl Ubt'r Mlkro.... rllpn· Fe rMtf' 1
Vrrll a:: Ho r i zon 1I0u . (' -M lc r ow. ve- Inc • • U..dham / M• • •• USA

{BI Frrrltp Compon..nta • condt"n'l'd c a t . lo a:
Fa . Me l a bl S. A. (Ub...r die deuteche V.rtr~'tuni In MUnch",n I
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INDEX TO VOLUME 3 (1971) OF VHF COMMUNICATIONS

I. T E;CHNICAL DE SCRIPTIONS A ND ASSE MBLY INSTRUCTIONS
1.1, VH .' RECEIVERS AN D CONVE RTJ,;llS

A Modu la r R~<:.ly. r Syetem

T ....o Clr<:ultl tor AUlom a tl c Band Scennln,

An Int .,rete d Aud io Am pl UI.. r Ueln, thO' PA 237

D. E . Schmltzer , OJ .. IJO

E. G . Hoff. " h Udt . DL 9 F X

D,E.SchmUzer , DJ 4110

Edll!on Palin
2 107·109

511·61

2 115,120

I. 2. VHf" EXCi TERS. TRANSMIT n :RS AND POWER AMPLWI£ RS

An lnu,p<!n.lve Po.... . r Am pl trl orr Mod ul . for V. T hull, OJ 1 Z V
200 W P EP on 144 MHI Ueln , l wD PL SO.. Tub...

A T rall ,laloMted P ower Amplille r to r
Two Melr.. Ueln, the 2 N U32

A Traut.tar tud Po.....r Am plUl n to r
T wo Mel r .. Veln, th e 2 N 31132
Concll,ldln, Second P e rt

I. 3. UHF RE C EIV ERS AND CONVE RTERS

A 23 f:'m COllve rte r with tl ot - C a rrler
Diode Mln r

1.4. UHF EXCITERS AND T RANSMIT TERS

A 70 em Tranem ll t orr with VXO £ It"U. r

1. $. C OMPLETE VHF TRANSC EIVERS

A 2m W. l ky . T al ky

NOI•• • nd Impr ov.m..nt. to th.. DC 9 MD
W.lky . T alky

L II. TRANSVERT~RS FOR VH.' ANn UHF

A 28 • 432 MHa Tr....m lt Converter
with . 'ET M inI'

A Sim ple 70 e m Tran. ve rt.r for
P ortable Equ lpm.nt

1.7. VARIABLE FREQUEN CY OSCILLATORS

B, J , Brandt, OJ 1 ZB

H.J.Br.ndt ,UJ 1 ZB

L. Wai llt'r, DL 9 J U . nd
H. W, Binde r , DC 8 XB

E. U" r b" rk h, OL 8 ZX

F, W" lni l r t nH, OJ 6 ZZ

J. R" lthoh,r, DL 6 Mil

,
•

,

,
•

a

•

14·29

177·189

235-247

134·\40

33·39

116,81

205·206

99-106

217.221

Vartabl . Frequ.ncy Operation on 2 met r... .', B"" ndl, OK I YZ
U. lni th e VFO of. Shortwav" SSB T ranlmltt.r

A Synth..l. V.'O tor 144 • 146 MHz Or G. Berifllann , OJ 7 JX ...d
135 . 137 MHz StrelHl, DJ 5 HD

30-32

2, ANTENNAS AND ANTENNA ACC ESSORI ES
2. I . ANTENNAS

A Qu adnapl . Quid Anl . nna •
An Etrich'nt Portabl . Ant .. nna tor 2 mlt r".

A 4 EI ..ment Y., I Ant "nnl ror 23 cm

2,2, ANTENNA ACCESSORI ES

SlmplO' Striplin. R.n. ctam. t . ... to r
144 Mlh ...d 432 MHz

H . W. Bl nd.r, DC 8 XB

R. Grl.k, OK 2 VF

a

,

a

82-8 4

89-92
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3. MO(}Ul.A TI ON A ND tJE MODVI .ATlON

Spn~h Proc... ln& • 1· ...~II~al Cln:utt ot O. E. Sdun ltu r , OJ 4 ItO
. n ~;rtIcl.nt ClIpp. r

AM_U..modllia tora V.ln, Sl1l~on s..ml~onduelor. U. ~:, Schm ltu r . UJ 4 lKl

An Audlo· ~·requ.ne)' RTTY-Conv.rt.r Ur. A.Oach. lndt . KA' Wit

A SImple Modu l . lor to r . ·M. T ran.mlll . ... 1(. P . T lmm.nn . OJ t ZR

F.dltton 1'......
1 1-'

, Ito. ln, 224. 232

• 2"· 234

H. J . •' r an ke . Dt. I l'N . nd a 121 - 126
H. Kahle rt . DL , YK

H. J. Fran ke , OK I PN "d , 141·1 44
R. G rt . k.OK 2 VI'-

J. ReUholer, tJ l. 6 Mil • 222 . 223

e. f1 LT E RS

Int.nll,II.1 Bandp... Fllt.r
to r n ~m

St riplin. B.ndp. .. ~'Ill.r to r 70 em

4, l'OWER SVP P UES AND VOLTAO E STA BILIZERS

A Unlv....al P o.. e r Supply V.ln, 11II

Int e,r.ted DC· Volt ••• St.bilh.r

•. MEASURING T ~:CHNOLOGY

A Simpl. M..thod ot M....lIrln. the
.· requ.n~,. O I.UOlI

Slandln, W R.Uo . nd cabl.
AII..nu.llon

A Wld.b.nd Preampll Uar to r
F reqll..n~)' Count. r. up 10 60 Mill

A Fou r OI&lt . -requ. nq COWII... Modul.
lo r Fr. qu..ncl.. . up to '0 MHI

A 0 1111.1 calibraUon·Sp.~t "'m G.n.rator

7. OTH ER DESCR IPT IONS

O.mand. M. d.. 0lI t. lfa ll on · C. r r l. d
T Nn.lator

06CAR 6 _ T.chnical OeacrlpUon
.nd project Stt.tua

I'roJ. c t MOONRAY

1·lull · ln Modu lar Equipment

A Grollnd Stallon lor Sat ..lllt.
Communlc.l1on....1. o..:ar •

1:l..1~ Ol,ttal CI...,IlIU

A Ne.. M.. thod 0 1 ~· r.qu.n~ )' MlIl ll pll e t.Uon
lor VH F IIIId VII '" SSH

St r ipli n.. to r Vllfo' a nd VH ~'

ln u ,pen . I". " Vart.~tor Dlod... "

.-re qo...ne)' MlIltlpll nUo n .. Ith
HI(h !Iopurloua Slan&\ R. J"'Uon

C.On)' , VE 2 AQX

J'. Sturm. DC 6 Y E

W. R. Kr ille r , DL e T M

r . W. ln , l rtner, OJ • ZZ

0, E. Sclvn ltu r , OJ 4 lJO

O. E. 9<:hmltu r , DJ 4 UO

Or, A.OIIC h" lnd t. HA . Wit

O. E. Sehm ltu r , OJ 4 80

K. Me ln u r .DJ 4 ZC

K. Hup r.... OJ I EE

O. E. Sehm Un r. OJ 4 fJG

40 . 4)

, n·"
,

U6 · 1 ~'

, nt- l7I

• U 4·20'

6, 13

, n·n

, .., 107 · I Ot, 14~ · I4i

, no-u,

• 172-17'

, 207 .218

• '"• 24e -nO
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mobile
antennas

Introdu cing th e J ·BEAM r ange of ve r y hi gh - qu ality mobile antennas for al l
co m mercial frequt'nc le s and (or the 2- m and 70 -e m band.!!. Doth .!italnlelJs-steel
and glass- fibre types are avail able . Bel ow a few examples fr om the wide r ange
of typ es fr om 1-. /4 to s tac ked 5/8 ). coll nea rs for UHF,

Model Tv", Frequency Gain We l~ht F e atur e s

TA 5/' x 144- 175 MHz , dB 275 II: G1 ass -librt' whip
TA- S 5/ . , 144-) 15 MH. a dB 275 II: Glalls-fibre with 5 m c ab le
TA • 1/. , 144 - 175 MHz o dB 130 II: St ainless s tee l (P H 17-7 )
U a 5/8 " 400 -470 MH. a dO 100 II: Sli ve r -p lated, epo xy co ated
U • CoHnear 420·470 MHz • dO 150 g Stacked ),/4 and 5/8 x
U 5 Cottnea r 420·470 MH. 5 dO 175 g Stac ked 5/8 )., and 5/8 x

AvaJlable via the eepreaemau ves of VHF COMMUNICATIONS. Would prc reestcnar
customees ptea ee con tac t the Antenna Dept ot VHF COMMUN ICATIONS direct .
Full ca t alogs of the wide r ange o( prore 9slonal ante nnas available on r equest.

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

We.I-Cerm any . Tel ephon e (09191) 91 57 or (09133) 3340
e.nk ,ccounll R•• " . .....b."k £" I ngl" ~11 . PolIlodl.cI<lo.... to Numbe'"~



OM 625 . --

counter kit":

have been .wIt' to reduce

6-d1111 frt"quf'ncy countf'r , OM
High -Impedance pre;unpllfler , . , . , , .. , , OM
250 prescarer OI,l\d prf';unphher ., ,., . . " OM
'run e -bas e (with crysh.l ove n OM IN. --) OM
Power supply , . . OM

Conslder.wh· petce r t"ductioM on ou r Ir-equeney

D.1t" to larger purchil.li lnK and r atio nali z atio n we
the prices of a number of our kill! .

250 MHz 6 -<bglt Frequency Counter

Comprl lJlng :
DL 8 TM 002
OJ8TAooi
OJ 8 PI 00 1
OJ I JZ 001
OL 3 YK 002

315.••
70. -

J08, - 
70. -
70. --

Complf'te 250 MHz freque-ncy counte- r , •. , , • , . , •. , •• , . .. OM 625 . - 
AJj .wove but with c rJstilJ oven and pr«18l on c ry"taJ • , • , • , • OM 125 . - -

500 MHz 6-<bgtl Frequency Counter , , . , , , , , , , , , , , , , , • OM 865.--

Comprising above kit:! but with 500 MHz pre:!c;a.ler OJ 5 HO 003
Instead of OJ 6 PI 00 1

Complete 500 MHz fr eque ncy counte r Withou t c ry" tal oven OM 865 . --
Complete 500 MHz fr equency counlf'r with c rys t;&j o ven , OM 965. --

Verlag UKW-BERICHTE. H. Dohlus oHG
0 -8523 BAIERSDORF. JahnslraBe 14

We.t·Cerm.ny • Telephone (091 91) 91 57 or (0 9 1 33) 33 40
a.No ...-... !t8,ft. '........k Itl...... 22<1 ' 1 PM~k_"'~~
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CRYSTALS and CRYSTAL F ILTERS
for equipme nt described In VHF COMMUNICAT IONS

CHYSTAUi and CUYST AL F ILTERS

Cr ys l ;l! Hl te-r
Cr ys t al ritte r
Cr yst al fIltt'r
Cr yst al Hltl'r
Cr ystal rtltl'r
e r ysl .!.1 ru le r
Cry s ta l fllt l'r

Cr YlO l.11
Cr ys t a l
Cr ys t al

Cr ys Lll
Cr ys t ",1
Cr yst al
Cr ysl ,lI
Cr yst.1I
Crys t 'll
Cr Y!:I t al
Cr ys tal
Crys ta1
e r ys t iU
Cr ys t al
Crys tal
Cryst al
Cr ys t ...

Xf.' · !JA (fIJI' SSI1) with lxJth sfdeb.md c r ys t aLi lJM
X "' ~9 n (fu r SSI\ ) with bulh etdeband c r ys ta ls DM
XF -9 C (fo r AM ; 3 . 75 ktl:E 1 ....•...•.• OM
XF -9D [ Iu r- AM ; 5.00 kHz ) •.. •.. .. ... OM
XY ·9E ((or f M ; 12. 00 kHz) .•••••••••• DM
XY -9M (fo r CW; 0 . 50 kHz ) with c .c-r ter c r ys t . DM
Qr ·9 FO as X F -9E but 15 k H1. OM

96.0000 MH z (HC - 6/ U) (o r 70 em cunver ter s DM
96.0000 MHz (HC -25/U) lor 70 e m conve r te rs DM
95 .8333 MHz (HC -2 5. UJ 1M 70 e m con ve r te rs OM

71:1 .851:10 MHz for ATV TX (OJ 4 LDJ OM
67.3333 MHz (HC - 6.' U) for 70 c m ( IO m conve r t. OM
66 ,5000 MHz (HC - 6 U) for lIynthcs l.. Vl"O (OJ 5 HO) OM
65 , 7500 MHz (HC - 6/U) ) (o r TX ~ UX con - OM
65 .5000 MHz ( ti C - 6; U) ) vor tc r -s 130 ( 130, 5, OM
65,2500 MHz (IIC · 6/U) ) 131 ( 131 . 5 MHz OM
65. 0000 Mtl z (HC- 6(U) OM
6-1 . 3333 MHz (HC - 6, U) (o r ATV converte r (OJ 5 XAJ OM
62 . 0000 MHz (HC - 6/U) Iu r- ..ynth('s!.. VfO (OJ 5 HO) OM
57. 6000 MHz (HC -25 UJ OM
57. 6000 MHz (HC- 6/U j . . . .... •. OM
38. 9000 MHz (HC - 6/U j lo r I)J -I LU 00 1 ATV -TX OM
38 .6667 MHz (HC - 6/U) fu r 2 -m -conv e r te rs . . OM

1. H OO MHz (HC - 6(U) fo r s ynthps iZl' r . . . . . OM

110. - .
148. -
150. - 
ISO. - 
ISO. -
110 . -
160. -

26 , .
34.••
34, --

26. -
22 . -
22 . -
22. -
22 -
22. -
22 -
22. -.
22 -
33 .50
22 . -
25.• 
17. -
22. 50

::iTANDAIW

Cry s tal
Cr ys ta l

Crys ta l o ven

l"UEQ UE NCV CUVST ALS

1, 0000 MHz (XS 6002)
1. 0000 MHz (XS 0605) for 75u m ·en... . ....

OM 26. - 
OM 50.--

DM
Ce r am ic fllh'r 455 I) (or f M It' -ttt r ij) I)C 6 HI.. 007 DM 70 , --

Cr ys t al tHIc ke t
Cr ys t al ttoc ke t
Crys ta l suc ke t

(u r HC · 6 U
lor HC -25/ U
lor HC -25/ U

hu r lzun tal
horizo ntal
ve r ti cal

mcunttng
rnou nttng
mounting

OM
OM
OM

5. -
5. --
I. 50

Crys taltt 72 , . MHz (HC -25 Uj .,., ,. UM 33, - -
f ullllwing Ir-equenc tes aVOlUable a.~ 10 nK Ol s tm'k last s :
72 .025 72 . 050 I 72 . 075 ( 72. 100 ( 72. 125 ( 72. 150 / 72 , 175 (
72 .200 / 72 .225 / 72. 250 ( 72. 275 ( 72. 300 ( 72. 325 I 72. 350
72. 375 ( 72 . 400 / 72 . 425 / 72 . 450 ( 72 . 475 ; 72. 500 MHz

Sideband c r y..tal Xf -901 8.9985 MHz , .
Sldt·band c r ysta l Xf -902 9. 00 15 MHz .

OM 15. - 
OM 15. · -



~ CRYSTAL FILTERS OSCILLATOR CRYSTALS

~~ SYNONYMOUS FOR QUALITY
AND ADVANCED TECHNOLOGY

NEW STANDARD FILTERS

CW-FILTER XE·9NB eee tebte

SWITCHABLE SSB FILTERS
for 8 fixe d carrier frequency of 9.000 MHz

XF-9B 01 XF-9B 02
8998.5 kHz for LSB 9001.5 kHz for USB

See XF-9B for all other speci ficatio ns
The carrier crystal XF 900 is provided

FIller Type I XF-9.4. I " ... I xr-sc xr-so X' -9E XF-9NB

ApplICation SS8 SS8 AM AM ' M CW
Tran lm,!

Number 01 crvstal, , 8 8 8 8 8

3 ee blnd",,,dlh 2" kHz 23 kHz 3 6 kHI .. 8 kHz 11 S kHI 0" kHI

8 dB band width 25kHz 2." kHz 375 kHz 50 kHz 12 0 kHz Q.5kHz

RIpple < 1ea < 208 < 2dB < , oe c aee < O,5 d8

InMlrtIOll lou c aea < 3 5 dB < 35dB < 3 5 d8 < 3 5 dB < 6 5 dB

Z 500 0 500 0 500 0 500 0 1200 0 500 0
, etm'rnI11()n

C 300' 30" 30" 300' 300' 30"
(6 SOdS l , 7 16 8OdB) 18 (6 60dSI 18 (8 6OdB ) 1 8 166OdB) 1 8 (6 80dBj 22

Shape 'IC 'or
1680dB122 (680dBI22 (680dB122 (680dBl22 (680 dB' 40

UltIma'. rejecllon > 4S d B > 100d8 > lODdB > 100 (18 I > 90 dB > 90 dB

XF·9A and XF·9B complete wi th XF 90' . XF 902
XF·9NB como'ete with XF 903

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH *o 81124 Ne c:"" b,..mol.he,m . POltlach 1
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