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A 400 CHANNE L SYNTHESIZER FOIl 2 m

by J . Kes tler, DK 1 OF

A c ha nnt'l llpaclni of 30 kIll: I. ulud for FM t ran llm ! lIlllon l In ~orth Americ a,
a nd in 10m,' oure r cCluntrh •. A [ n'qIHnC)" Iyntheal""r I_ to l.>c dl'lc rlbed that
provide. I channel Ilpacll1i of 10 kll which 18 nol only lunablt' fo r 30 k ll z
c hannel .padna. lou! .1110 for a lh. r appll.al1onl. Th. d. lIt rib. d _>nthcllb .'r I.
l ullablt' for ua. tog\tht r wrtb tho I'h'l;~ ·lo<:k. d oecttj etor UI\ I OF 011/ 0 14 ( I)
a nd .. ill th,'n provtoe 400 chann. ,. in t ht' ( ....quellcy r a n e:' of I .. ", 10 148 MH z .
fo l llJ r .. I Inda'alt" .... hlr-h rnoduh'lI cln be UI din o ru.. r to ,onliNe! • com plete
I,.. nl • • tv.....
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fig . 1 : Block diagram ot a f M t rans ce iver for 400 c hanne ls
with a 10 kHz spacing
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Fig . 2 : Bluck diagram of a SSB!FM tr ans ce ive r With VFO!Syntheslze r
",0



II ia poaaiblt' to IU" t he deae r-tbed ay nt h"aizO!r with aUllht modlflca tlona for th O!
25 kill. c hanne l apaclng ua.'d In I·;urope and .. l ee whe r-e , f 'u ll d ...t a U. a r .. t o be
alv"n for two typ"a of 80 chan nI'l aynt ht>a\zt>ra havlnll an IF of 9 Mil l. and
10.1 Mill. .

I. U l' f.ItATION

All hal b.·.·n Iln'vlouilly m.'ntlon .·d , Ih... d ....crlb.,d ayntllt'. lzt>r I••ultab lt· for
h ' '''d lng the phllli .. ·!o(·k.·d oaelllator ( I) Inah'ad of 0\1' YFO. Si nl' " t h.. ph a lle •
Icc ked oll(,malor 110. ' ''' ' 8'' ' foul' l'ryll tal cec metc r • • It wall d.·d d.. d t o dtv tde
the to t a l ranK" of 135 to 139 Mill. 1 0 p" r a tinK fn''lu ''ncy I H - 1-&8 Mil it ,

IF · 9 I\1 l1l I Into four band. of I Ml h: each. A lynthl·lll.,·r II n·qulr.·d whk h
I. ablc- tu c o vvt- t tu- rungv of 5,00 to 5.99 Mill In 111'1'1 of 10 kill,

.-- - -..,- -
~o

D~ 'OJ O~

fig. 3 : Block diagram or the 10 kHz s ynthes izer

T Ilt" blol'k diai ram of un- lynth... Iz ,· r 18 gtven In Fi¥Urt· 3. T h.. yeO o pcretee
io till' ItUOV'" fn"<jlH'ncy r'an!!:.·. Th .. y eo . 'Knal ill Im . IIN l to th.· ou t pu t . and t o
till' va rlo bl.· I r- equ ency dlvid"r UK I OF 0 13 wh " r l ' Itll Ir-equency I. dlv td e d by
a fal" to r n of b..tw,, '·n 500 and 599 d ep...nding on th,' poaUlon of th.. c hannt' l
setecto s-, Th output fr'· 'Iu.'ncy fIn of thl. modult· III the-n palla..d to th.. p ha.e
com parato r . II wou ld aillO have b.· .·n poaBlblt' to oblaln th., 10 kllz r .. ter.. nc e
frt'qu"llcy from a I Mil l. C'1')'.tal ollr1l1.tor and dividing Ih l . by 100 . Hcwev .. r ,
11 i. poB.iblt· Ihat th...t .. vp I Mi ll PUlllt>1I would b,' InJ "ch'd Into the Int nn e •
dlah' fl' . que-ncy of 9 Mill.

f-na lOkllz• 10 k ill.

T Ill' output voltall" of tilt' pha l " com pa rato r d rlV "1I t fu- ve r-ac to r- dlode o f t h,'
veo vt a 1111' adlv... fUt"r, a nd 1>O IIIIIb ly a n additional low pa li ll fll t e r- 110 tha t t he
tw o In pu t Ir-e qu euc t... of t he- phs lit' corn pe r-ato r- (·olndd,'. wnen locked In. the
followllllil I. vali d:

!
n

In pra .... tlc e, th... output voltag" of th.' philae d erector i. not iI pu re UC - vo lt_ liI t'
btl l alwaya po •••·s • •'. _ ... .·rtaln c ompon...nt o f t h" phal" com parato r fn'qu" l\cy
I 10 kll z In our ca .... ) And hltrmonlca t ht' n'of In t h,' for m o f a lIu lwrim llOl.'d
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AC-voltaie. T he active ruee r la not able to ee ppre•• the ee reaidual voltaie.
completely , lince Itl c ut-err fr-eque ncy m ay not be too low In orde r to e na u re
that the con l rol time a nd enort-te rm .tabUlty of th.... llI:fll1 ia .ati.f.cto ry.
Hcw e ve r , if th....... r t' a ldua l AC-voltaie. are Ied to the VCO , un wanted .Ideband.
( treqcency modulation) will be il·nt'rated . 'I'he a e s pect r-al Hne s will be pre sent
with a ..pa c ln i ot 10 kill from the re qur red sIlI:flal and wlll t here fo r e be pr-esent
In th e adjacent c hannels. Thl. e rrect i. ve ry che re ct e r -l et tc fo r all Ir-equ e ncy
sy nthe.iler.. , a nd the lower the ph.ae comparato r fre quency, the i reater wnt
be th la tn terre rence. It can be avoide d If t he additional lcwpa•• fUttt r il uaed
that ia Indlc. led within duhed line. In Fliure 3. It t. Im portant Ih at It should
not poa..... 11 a ny noticeable phaae .hll't betwe en th e input and output voltage in
the fr-eque ncy ranSe u p to a pproxlmatply 3 kil l, In order to e nau j-e Ihat the
control circuit r e met n••ta ble . In epne o f thill , It mu.t p r-ovi de • hlih attenua 
tion at I(j kill . A practical ci rculi w ill be deac t-Ibed at the end of thla dea 
cription .

It .hould be noted that the .ub..equent phe se c l c c ked loop ireatly attenuate a the
p r e viou . ly desc ribed sideba nd •. It I. only whe n la rie demand a are to be placed
o n the adjacent channel setecttvtty whe re such a lo wpall. filter will be requj red
In the co ntro l line o f the VCO. Si nce it Is not orten that a 10 kll l .pacing will
be used, thl. wilt pro ba bly not be neceaas ry fo r pra c ti c a l o p... rallon .

2. c mCUIT DESCIUPT IO N

The circu it d iagra m ot the 10 k ill ay nthe.lu r i . given In F igure 4. It com
prIa e . thr-ee module • • OK I OF015 (VCO w it h m at chi n i bujfe r- and ou tput atast'll .
DK I OF 013 ( variable divider I a nd DK I OF 012 ( re ference oscillato r , phaee
compa rato r , actlve ruter [, T he rleld effect t t-an e tato r- T 151 ope rate••• cecma
tor .tage fo r the VCO. T he fr e quen cy II dete r -mtn e d by inductance L 15 1 and
the two va ractor diode. D 151 and D 152. T he fe e d ba c k Is made lnd cc ttvety via
the sou rce ot t he tran.l.tor Whic h c pe retee In a common d rain ci rcuit . Th e
tuning voltage ( trom ccnnectton Pt 15 3 ) I. fed via the te r rill' c hoke L 153 to
th e two tuni ng d lo de a . Th(' Ai"· · lnput P t 155 i. provided for direct Ir-e qu e ncy
m odu la tion ot the ay nthe8lle r. It can be directly connected to the outpu t o f a n
A F -prea mpll rler lIuc h aa DK I OF 008. Capacitor C 151 provtdee a ga lvanic
i80 latlon o f A F a nd tu ni ng voltage . It shou ld be a plntlc foil ty pe . In order
not to Interfere with the dy namic beh a viour of the phs se - c on t rct circuit, the
AF - volta i e la fed via the d e cc up t tn g resistor R 15 1. An A fo' voltaie of a pprox.
0 . 4 V ( RMS l i. r e qu i r ed at Pt 155 fo r a f reque ncy deviation o f !. 5 klh .

T he ou tput .Ignal o f the fr-eque ncy synthealae r il taken from the ecu ece ot tran.
I.tor T 15 1 via a capacitive voltage divider, a nd passed via the lo w- reactive
burte r .taie T 152 . The emUte r rcnowe r ( T 153 I whic h la uaed all output 1Iiage
prcvtdee a n additional i.olation and low-im pedance output at PI 15 1, The uae
o f diode D 153 a llow I a VFO to be connec ted 10 me .ynthe.lzer at the ea rne
t ime , without havln i to u s e a relay o r ewucn . T he c hangeove r- awUc hi ni i. then
m a de lim ply by con neettng the o pe retmg volt.ge to the .ynthesizer or VFO.

The Ri'" o ut put voUaie can be taken from the output r e a l l t o r R 152 o f the veo
t ran . bto r. It i. the n pe eeed via a lu rther burrer (T 154 J a nd th e e mttte r
follow e r T 155 to module DK 1 O F 013 ( proir amable Ir-e quen cy divide r I. Good
by pa ••lni II im po rtan t here .0 that no 10 kHz i m pulae. a re a ble to e nte r the
veo .
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Th.. VCO f r e qu e ncy a vaU.blt· at ccnnoctton ,." 132 then drlve a tranaiator T 131
wh ic h matchea It to Ih rt'qulred TTl. leve 1 .nd p••a .... II to lht" Input of tht·
.... rt.b]t' dl ...ld .. r, Thl' ope ration of thl. dl vldl·r h•••Irt".dy been dl:".crltwd In
(2 ). Th....me circu li I. u .... d with t he excepuon of lh.. nurnbe r- of .tale• • Tht·
pro,r.mmln, InIKlI. A I I I.sU • It'BlI .I,nlrkanl dl,U I to U" ( MSU • mo.1
.I,nltic.nl dilit I .1"- connected to Ih.· . pllroprlah' oulput. of the t ....-o BCI> 
coded It'lector . wltch!". , whe reae t he Inpu t. of th t· hlgh l·.t decimal poettton
( I 136 ) a n' b rldied ( C. ~ ). Thea.' conne cllona a r-c not prov Ided aa conductor
lane. on tht, P C - bo a rd ao t ha t Uw modul" n·maln. a. untver-ee! aa poaetbl e ,

T he output pul .... of thu v.rl.lIl t, divtde r al'''' th ...n pa ....d via connect ton 1'1 131/
Pt 121 10 th l' Input of th •• pha lle comparator I 121. Tht' fol lowing CilTUlt com
p r la ln g T 12 1. T 122 and I 124 la t h.· aam.. aa wa. u.t'd for the phe s ...-Iocked
o.clllator ( I). Tfu- lu nln i voltag.. for th e veo I. Ied from I't 122 to Pt 153.
Mo dule 013 ,. prov Ided with an ope ralinl vollait' of t 5 V via Pt 123/ Pt I:U.
A met ... r can b.· connected to connection I' t 125 for allliCnment and mcnuo rtng
purpo•••• ( range 10 V J. Tbe voltage of rnc ee-net- dlod.. U 121 I. d...pendent on
the pinch-orr voltallt' of Ir a n a l .to ra T 121 .ndT 122 a. wa a the caee with module
OK I OF 0101. 'fo'urtht'r dt'taU. r e i a r d ln l thl. art' gi .... n In Section 4.

In th e lo w.. r pari of FIJUn· 4 , • crystal o.clllator u.ing a clepp-c ts-cutt (T 1231
. nd • makhlnl . I.i'· ( T IH ) will be eeen. Th.· circuit cc r-rc spcnds mainly
t o t hat o f modu h' il K I OF 004. T'he 1. 44 MII1. c ry.IIlI-('ontrollt·d IIlgnal III dlvfded
by a tala I o f Hoi ( 12 t'lH'h I In 11 22 and I 123 and I. then Ivd 10 t he rt· fe r-e-m- ..
t r ..qu ..ncy Inpu t o f t h e phlU t· dvtectcr-.

3. CONST HUCT ION

T he P C - board . UK I O F 0 12. 0 13 a nd 0 15 hllVl' tw .'n d"vt'I0l"'d tor accommodat-
ing th.. I r-equ ency .ynlh lz .. r-, UK 1 OF 013 I. doublt'·coat ..d and po .
th rou l h - l'o nl . c t a . Th.. two othe r- board. a rt' alnlh'-coall d. FiJUr.. 5 , Flguro· 6
a nd FlilI rt· 7 give thea" P C - boa r d . with compon..nt location •• Sc t-e-enrng panda
art' pr-ovided In a aimilar manne- r- to Ihat uaed In ttn- pha •• -Iccked oacmator
.nd arE' aho\lo'n In Flill re 8. They ahould be pr-cvtded with th e' required holt,.
for the Int.. rccnnecucn It·ad• . Hrldge "a" from 1'1 122 10 I't 153 I. madt' ceto....
t h e P C · board .

In o rder 10 avoid Interr,·n·nc.. caufilt"d by harmonic. o t tht' faa l TTL pUll t' lI, It
la nt' c N ' l ll ry to r th.· wholt· module 10 bt' can·tully ,c n't'n..d. Wilh Iht' .."" .. ptlon
o l "onne" tlo l1 I ' t l SI, wh ic h la provld" d wI t h a ml nlatur.. ('oallOlal 1I0ckl'l , all
cOlllwctlona . hould tw madt· via f" ..dth rou.ll h capacitor. a. can bl' a","n In tilt'
phot Ol r aph ( 1"1 1 . 8 ). Arh'r compll'lIng lilt· allgnrnt'nt. It l'OVl'r mad.' f rom
do uble-coated P C - bo a r d mat...rlal a hould b., aold,'n'd to tht, upper a nd lowt'r
.lde .0 th at a complelely .crl'ened ca... re.ult ••

Sincl/' thl/' addltlonallowpa.. fUtl/'r describl/'d In al/'ctlon I will not bt.> nt'cl/'a •• ry
In m o at ca,..., no room ha. been provldl:"d ror II wit h in thl/' .ynthl:"alzt'r. tr
r l/'qulre d, It can be mountt-d outa1dt.> of the actu.l synthealzl/'r on a amall board.
The inlercOnnectlon lead. t o eonnl/'ctiona Pt 122 or Pt I ~3 .hou1d t ht-n be madl/'
v ia two further tl/'e dt h rou l h c.pacltor• •
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Flg. S: p c -boar d DK 1 OF 012 wtth co mponent locati ons

•1"1131
DK 1 DFon

--l00 mm

•
Flg.6 : PC-board DK I OF 013 wtt h co mpo nent loc ati ons

... ---OO mm--- ..,

"","' 9". j"{ - i""(3"~~ ' t~'o~51Ii... 270 ~ : . n 'I5t2 (In Iln O~)

-ca- 9 , -- ' · 11 - '11 ' 33 .. ..... . .
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Fig. '1 : PCMbe.lard DK 1 OF 015 with component locati ons

3.1. COM I'ONENT UE.'TAILS

T 121 ,
T 123 ,
T 131 :
T lSI ,
T 153 ,

D 121:

D lS I ,
D 153 :

T 122 : IH' 24~ A, H or e ( TI) or IlmUar FET
T 124: Be 108 , He 413 or Ilmllar entccn Irlnlhtor

2 :.l9l<1 , 2 N 706 or IlmUar Iwitehlni lranlillor
T 152 , T 154: S F 245 A ( T i l or Ilmilu FET
T 155 : 2 :.l91 4 , 2 N' 706 or Ilmilar Iwitehini tranilitor

Zener dtcde of leril'l BZy 85 , HZX ~5 or BZX 83 or limilar;
vetce see eeeucn 4.
u 152: MV 1850 ( MOlorol, ) or two plece e BA 124/65 ( AEGMTfk)
1 :or 4148 , I N' 914 or Ilmllar . _ 135



11 21 : MC -40H P (M oto ro la)
1 122, 1123: SN 7-492 N
11 2-4 : 7-4 1 CM ( va rloull manufactu rt"rll ) or T UA 22 1 B (Slemt"n. )
I 131 , I 132, 1 133: SN 7-49 0 N
113-4 , 11 35, 1136 : SN H85 N

Cryatal I . HO MHz, IIC 6/U
Cry.tal ho lder to r nc r t eenr et mounting

C 121 : Approx. 10 -60 pI" ce ram ic o r pla s tic foil t rim m er 10 or 7 mm dl a.
C 122: 220 pF 8ty r0t1ex
C 123: 1000 p I" .ty roOex
C 127 : 18 pF ce ra mic tu bula r or disc capacitor
C 129: 0. 1 jJF plastic - foil capacitor, s pacing 10 mm
C 15 1: 1. 5jJF ( un c rit ical) plastlc- toU capac ttc r, s pacing 15 m m
C 152: 47 pJo' ceramic d isc capac itor , . paclng 5 mm
C 153: 22 pF u C 152
C 154: 10 pF 1108 C 152

L 151: wI : 45 tu rn s; w 2: 5 tur ns of cotton -cove r ed enam elled coppe r wire
In II pecia l coil eet

L 152: epprcx. 70 jJH mtntatu re Ie r-r-Ite cho ke

13 Iee dtb t-ough ca pactto r-a of 2.2 nF o r mort' fo r aolder mou ntln i

All r l' lIht o r ll fo r 10 mm spac ing .

Fig. 8 :
Author' s
p rototype
with m odule s
OK 1 OF
012, 013,015



4. ALIGNMI-.: NT

Ulacon nec t the Inte rconnec tlcn bt'lWN'n conn..ctiona Pt I S3 a nd " t 122. Co nnec 
tion 1'1 1S3 ia fe d w1th a varlabh ' biaa vollagt" o f 0 to • 12 V. The ou tp ut o f th e
.yn th alzer ( Pt 151 J la te nn ln at t"d with a I k l1 to g round a nd co nnec ted via
I nt· 10 a freq uency counte r- or aho rtwavt" r ec etve r I 5 to 6 Mil l , via an a Uenua 
tor If requts-ed ), T'he o p",ra ting vo llaltl o f • 12 V la no w connec ted 10 Pt 1S4
a nd 1'1 124. Ali in Ind uc tance L 151 ao Ihat the f r equency range o f 5 to 6 Mlh
la o bla lned with a bla a voltai l:' of 3 V to 8 V. The gl Vl'n voltall:' ran ge ia not
c ri tical and de vhl tlon a o f i I V are p",nn laa l bl", a t the lowe r limit a nd . 2 V
"t th(' uppe r li m it. -

T he operatinl vol tage of • 5 V (approx. 300 rnA 1 III now connected to conne c t ten
1'1126, afleor which the o pt' ration of th o c ryll ta l osc i ll a to r and subsequent rre
quency di vide r a r t' chec ked , T h.. m oat favou rable m( 'an ll of do lnl th b ia with
thl' aid o f a n oac Uloscope whi ch I. connec ted 10 th e output o f 1 123 ( pin 12 [ ,
It not a vaUa bll' , a h igh Im pedance h..ad -at' t can b", uaed to monllo r tht" o utput
t r-equency of 10 kll z .

Thf' e ha nnf'l a t> It>c to r-awltc hl'a are now connected rempo re rt ty to th t" da ta Input.
A I to A 4 and H I to B 4. A ah ort Im pulae I of e pprox . 50 n. , rrequ(·n cy approJ: .
10 kllz 1 ahou ld be pr-e ee nt a l point Pt 13 1 a t all poaltlona o f th t' preeelector
. wltch l'a . wher-e no lIull abl.. cec u roeccpe with a bandwidlh of a ppro x. 50 MHz
la ava llabl l' , the follow in g procedure ca n b.. ulll'd: Connec t to n Pt 13 1 to the clock
Input o f a TTL-nip-n op ( a uc h aa SN 7 47 2, o r half SN 747 3 I . A m ..an DC
volta ie o f approx imate ly 2 V s hould be Indlc a ted at the outpu t of t hla module .
If a ht>ad8t't l a connect ed , a 5 kill. tone a ho uld be a udf hlc,

The bla . volta I" ( 1'1 153) hi now adJuat ..d to 5 V a nd a hl ih·imp..dance vo lt 
m eter (min . 10 k fl /V . ra ng.. 10 V 1 conn ..c ted to tn e aou r c .. of T 122 . T he
pre eetector- e wrtc h 11 now I wltc h l'd throu lh th e varioul poa Uionl fr om channt' l
00 to 99 a nd th e m ea eur-ed vo ltage m Ult j um p to a lo w.. r va l ue, Th.. c ha nne l
num bt' r by which thl' Jum p oecura can bt· altered by va rying the tun in g voltage.
Th e m l Knilu d.. of th t" volta,1l' j um p I hould b.. between 1 V a nd 2 V a nd the m ean
va lue b~wt>t'n 4 V a nd 8 V. T hl . mean va l ue ia ma inly dependent o n the pin ch 
ort voltaat" o r the field-t·rtt>ct tranal lto ra T 121 and T 122 , whi ch unfo rtuna lely
po a le l . larle nuctuatlon • . For thl . reeecn, it I. not po aalblt· for any d t'taU .
to be a rv..n a . to the most fa vourablt> type ( UF 24 5 A, U or C I. In the aut hor' .
p r ototy pe , a mean va lue o f 6 . 2 V waa o bta lnt'd with a Iran .l.to r typt' liF 245 A
and UF 245 B.

T'he eene r- d iode D 121 a ho uld ata bl ll! e a vo lt aie thai II equ iva lf'n t to thl a mean
value , Any d t'vlatlon . f rom thl l will m ean that the tunin g apt"t'd. will not be
Identical to hlght" r a nd low er f r- eque nc tee . A fin e aUiJlm l'nl o f Ihl' ae ne r- vo lt 
ait" la poaalble with rt>alator R 121.

FlnaUy, ccnnect tc n PI 122 I. r-e- connect ed to Pt 153. The vo lt a gt> a l te .tpoint
T 125 ah ould cc e r eepc nd to a pproxi m a tely 3 V III c ne nner 00 I nd to a pproximately
8 V a t channel 99 . It r equired , Ihl . can be ccerect ed by a Uinlne L 15 1•
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Ftg . 9: Active low -pase Biter with absorption ct rcutte
for 10 kHz and 20 kHz

5. ADDITIONAL LOW-PASS FILTER

A. can be seen In F li\lre 9. the circuit 1. baled on an acti ve Icw-pe•• filter
a . d e a c ribed by DJ 4 BG In (3) . In o rder- to e neu r-e that the phln ·comparator
frequen cy and Ita aecond hannonic I r e ertectively l u pp re ••ed, two additional
a blor pUon cl rcuita a r e provid ed, They are alllPled to 10 kll:r. and 20 kHz. Low
te te ren ee pluUc -loU ca pae lton ( • 2") I hould be uaed tor C I and C 2 s tnce
the , UlIlment rlnie of th e po tted ;'or"l I. nlatl vely am a ll .

Th e atopband r an i e of th e ecuve fUte r doe. not ecmmenee untU app roximately
15 kfh . Tbi. hleh c ut -off fn Q\l ency 1. nece ... ry in orde r to en~re that the
ph••• diatoM Iona in th t> n nie bt'low 3 klh. a re low. Otherwi. e. the pha. e -control
circuit would no t be . t.ble .nd It woul d m ean th.t th e 't'ne ratt'd fr.qu.ncy would
nuctu.t. pe rtodlc.Uy .round the eeleered v.lue ,

A. p~vlou.ly menncnee, tht' ,ub••qut' nt pha•• - Iock. d loop pro vid. , • con,tde r •
• ble ntr••electlvity due to It. r.latlvely low bandwidth I a ppro:.:. 3 kHz I.
Thtrd-ordt'r harmonic. ( epeced + 3 klh from t he ~qui red .I.n.l I wUl th e r e
fore no lon•• r inte rfe re. Thl. m-. an a that the eeuve rUt. r wUl not normaUy
b. nee•••• ry fo r moat appllc.tlon. and the tw o .erle'-rt'.cn. nt circuit. wIll
b••ufticlent (or a ttt'nu.t1on of f1r.t and eeccnd ord. r .id.band. ( .10 and
!. 20 kH z l . -

!I. I. COMPONENTS l"OR TH E nLT ER

T I : BC 179. BC 213. BC 41 ~ o r .1m ll a r . Ulcon PNP Af' tran ,lator
T 2 : BC 108. BC 4 13 o r a1mU. r . 1Ilcon NPN AF tran ,l ,tor

L I : 2!1.3 m ll : 400 turn . In potted co re 14 x 8: AL • 160
L 2: 13. 5 m il: 290 tu rn , In a potted co re • • tor L I

C I: 10 n F . tyronex
C 2: 4 . 7 nF . tyronn
C 3. C ol: I n F . tyronex.
C!I: 220 pF . tyronpx
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6. CIi A RACT fo: HIST ICS O F T in; SYNT lI ESIZE H

T'he Ilhort- t t' rm 8tabUUy of an oscillator can be Judged sim ply by m on lt o r ln l
tht' sienal In t ht' SS» or CW mode. o f s recetve r , On tt'IUng t he deec r t be d
sy ntht'lizt'r. e-ven the sixth harmon ic (30 Mll z ) p r o vide d a clean su pe r ne tercdyne
tone . T his mean e that the oac Il l e t n r- I . not only Ilulflcit·ntly stable fo r F M and
AM. but also for SS U and CW. The Iong-te r m d rift la only dependent o n th e
ageing a nd t empe r-atu r e r e spo n se of t h e cryll tal; It a mount. to approximately
10 . 6• The c rYltal oscillator can be pulke d by epproxtmately + 30 0 li z with t he
aid of t h e lerle8 t rim me r, -

T h e adjacent c hannel scppr-easton amount. t o approximately 30dB wUhout phaee
loc ked loop a nd the filte r given In FI&\lre 8. With t he additional low-pas. filt er,
th e fint-order 81dt' bands amounted to - 60 d B a nd t he third-orde r by · 80 d H,

The t un in ii: speed emounte to 100 mS/M Il;,: which should bl' sufficiently fallt fo r
p ractical ope ration,

7 . OPf:;RA T ION OF Tilt: SYNTlIES IZf:; R WITH 25 klt z SPACING

Since t h r- deac rtbed aynt he atz e r- cove r- e a Ir-equency r angt- of I Mll z . only tw o
c ryatals will be required in th e pnase- locked esc meter whe n used In t he Eu r-o
pea n 2 m ba nd from 144 MHz 10 14 6 Mlh , The modtttcarto ne requi red a re li
mited to th e VCO· in duc tanc t' . variable divider. reference oaclliato r a nd a c tive
filter,

7 .1. A 9 Mlh .INTEHMED IATE nt EQ UENCY

A s s hown in th e t a ote In ( I I. t he out pu t f requt'ncy range o f t he phaee-tcc ked
c acnte tcr I. from 135 Mll z to 137 M l f z , If crystal frequencies of 13 0 Mill and
13 1 Mltl are u s e d. t he Ire qccncy synt hellize r s hould ope r a re in t h e range o f
5.0 MH z to 5,97$ Mll z in s te pll o f 25 kHz, T h i s means that no modification.
a re ne c t' llasry t o the VCO, The following Is valid fo r th e variable divider:

nmin
5000 kH z

25 kll z • 20 0 a nd nm a x • 5975 kHz
25 kllz • 239 ;

It III now necesee r y for C • 2 to be wj red Instead of C • 5; etnce th e num be r
2 eo rreapon ds to 00 10 In HCD - co dl' , t he follo wing Is valid: HI • 1:I ] • 1:14 •
logfc 0 a nd B2 • lo gic 1. This 18 obtatned by g r ou nd tn g pinll I , 9 and 14 of
1136 a nd connecti ng pi n II to + 5 V. The c hanne-Laelec t lon I. made via A I t o
A4 and B I to Hoi between 00 a nd 39.

T he re rerenc e f r-equency must now c o r respond to 25 kill since It al way. co r- t-ea
ponds to the c han nel Ilpaclog. T h e 81mplest manne r o f ac hieving this , is t o
r epla c e t he 1.44 MHz crysta l wi th one o f 3 . 6 Mil l . How eve r , ot he r crystal
frequenci e s are pos.l ble •• will be eeen In t he following table :

2 .5 MHz
3. 0 MH z
4 .0 MHz
4 .8 MHz
6 . 4 MlI z

Dtvte tcn Fa ct o r

100
120
160
192

25'

I 122

SN 74 90
SN 74 90
SN 74 90
SN 74 92
SN 74 9 3

I 123

SN 7490
SN 7 492
SN 7493
SN 74 93
SN 74 9 3
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Ho.... eve r . it I_ th en neceaaary to c ha nge th e P C - boa rd OK I Ot' 0 12 et nce the
int eg rat ed circuits SN 749 0 and SN 7493 pos8es8 d Ufe r e nt p in ccnnecucne .

. 12 v H
0.1 JJ

R 121
ce om '0' ,

1"1 122
,

• C4044 P41CM 0,.
1,. O.

,

""
o. o. r""""

PII2S

Fig . 10 : Low -pasa Hlt er modlrted (or a phase -compar ato r
(requency of 25 kHz

T he act tve filte r m u at a lso be c hanged due to the alte ration of the pbe ee com
pa rator Ir-e qu e ncy ( 25 kHz Inatead of 10 kHz I. T he cor-reepondtng ci rcuit dia 
gram la given In Figu re 10 . The componenta no l given in this diag ram a re
ide ntical to tho se gtven in F igu r e -t.

7. 2 . A 10. 7 MHz INT EHM EDIAT E fo'H l'QUENCY

T he required local cecuteto r r an ge II from 133 .3 Milt to 135. 3 MHz and Cry8tll
fr equt' nclE'a of 129.3 Mll z and 130 .3 Mll z a re ueed. T hia m ean e that th e re e

qui r ed fr e quen cy r a nge of th e ay ntheslze r la from 4.000 to 4. 975 Mll z In 25 kHz
at e pa . The nu m ber of tu rna on the VCO Inductance L 15 1 la the refore Inc reased
from 45 to 50 turna. T he coupUng .... Indl ng need not be altered . The va r ia bll'
dtvtder- muet be no w prog r a m m a ble from:

nm ln • 4000 kHz
25 kll z • 160 to nm a x • 4975 kilt

25 kll z • 199 ;

Th la mesne that the following i8 valid: C • I . e.g. CI • logic 1. C2· C3 •
C-t· logic O. Pina I , I I a nd 14 of 1 136 s hould the rero re be groundl'd and
pi n 9 connected to + 5 V. The channel eelecttcn (inputa A and B 1 1B made
be t .... een 60 a nd 99 . The same ia valid he re fo r the re te renee oaclllato r a nd
th e active fll tl'r aa was glvl'n In aectlon 7. 1.

7 . 3 . PRA CT ICAL EXPERIENCE

The 9 Mll z ve rsion of the Ir-equency aynthealze r de sc r ibed In eecttcn 7. 1. 1a
uaed In th e 2 m atatlon of the author. Ex tenaive te l t a hi ve proved the au ltabl
llty of th la oaclllato r fo r SSB operation. Alt ho ugh no additional . low - paaa filte r
la u see , the adjacen t channel a ( + 25 klh l are e uppre ee ed by m ore tha n 80 dB
....hen r e fe r r ed to the r equi r ed algna l. High e r o rder a idebanda could not be de
te rmined . T he t un ing epe ed of the 25 kHz eynthe e tae r- amounted to approxim ately
50 m ll/M ll z ao that no de lay I. noticea bl e e ve n during duplex o pe r a tlon ( v ia
r epea te r a ).
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8. RE F ER E NCES

III J .Ke.tler: A Pha .e·Locked Oacm.tor lor 144 MHt
VUF COMMUNICAT IONS 6 (ISH), Edition 2, Paiu 114 -124

(2) J . x een e e : FM Tranaceiver with Multi - Channel Syntheal ter
VHF COMMUNICAT IONS S (197 3). Ed ition 3. Pa i u 130 -14 S

(3 ) D. E. Schmit t er : Actlvl.' Audio f'Utt>r&
VHf" COMMUNICAT IO NS I (1969 ). Edition 4. P a i u 218·23S .
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LOSSES ENCOUNTERED WHEN INTERCONNECTING CABL ES
RAVING TH E INCORRECT IMPEDANCE

by Dr . P. Brumm, DL 7 HG

A radlo-fn'quency alenal w1l1 be Iranarerrt'd at low )g•• when the impedance
Zout of the gene retor- and the It'rmlnaUne Impedance Zt of the conaumer have
the a.rot' Impedance •• th e Inte rccnnecttng cebte , and whom tht' Impedance o f
thl . cablt' ta constant c v r- Ita whole- lengt h , ThE'8f' condition. cannot be rut
f1llt'd complete-ly In tht, VII!-', and eepectalty not In the UIIF or 511,.. range,
Extremely low _loa . cablt> b cnen only avallablt' from lu rplua Bouret's a nd tht'
correct ccnnector-e art' oftton not obtainable . Thl. meana that thl' amateu r I,
uaually fOr'C t'd to make ccmp r-omtees , Ho we ve s-, t hr- effecla or t h...... ccmp ro
m i l e . 011 th l' tranaCtor or radlo-frt'QUe ncy t.oneriY I. vi r tually unkno wn . T her-e
art' p r o bably hundr ...d . o r rad lo amah-urs that 10.'" hal( an 5.po lnt o r mort'
du r ine tht' tranafe r ut't w... t'n t ranemttte r and antenna without realizlne the r t'a . on
why they do not radlatt' 10 we ll , Ot be r • • on the ethe r hand. beeom e " m at t:h lne
pe rfecucmare" and bt'!Iev e , to r in.tance , th at a Itandlne- wavt' raHo ( SWR I
of, tor example, I.~ I. the realon fo r conalde rable 10.lel. T he ac tual 101.....
Involved we n ; deacrlb...d In (I).

T he followlne Information ill. to be elven In or-der- to be able to eltablilJh th e
actu.1 1011e 1 lnvotved end In orde r to find the mo.t f....our.blt' eonerrccucn.
It 11 .lIumt'd that the cable••nd cou pUne ptec ee uled Ire In perft'c t condition
and that no o ther imp...dence Jumpl are ex htbued, Cor roded or unlultabh'
coupUne phece. caUle unce rtain Impedance Jumpi of tht' Inner or oute r conduc tor
and the r e fore c.u.e {nterferrlne field. ouuldt' or the cable , It II no t pollible
fo r thele e Uecti to be cllculate d . Fv rthe rmc re , the follo wlne con.lderationl
only polat'.1 a eood accuracy fo r Icw -Ioee cabh.... Howe ve r- , th l l II no umr
t.tion of th t· ulaullity In pr-ect lce etnce t he 101liel clult'd by impedanct" jumpl
are nol very Impo rtant in the cese of h leh athmuatlon It' vell .

T he followl ne tault· elve. ee veral va lue I for tht· lItandlne-wa ve r-at io 5 . the
r e rl ec t ed pcwe r I' r a nd the cc rr-e e po nd tng trllnlfe r 10'111'1 At r In d U. At r II
t he rat io betw een t he actual power t t-a ne fe r-r-ed at a el\'e n 5 and that power that
would have be en tra n l f... r r ed (( 5 • I were pr e eent ( idt'al matchini ):

a

5 I 1, 1 1.2 I.S ,
'" a

P , I~I 0 0 .2~ 1 • II 18 "Air I dH ) 0 -0.01 -0 .001 -0. 18 -0. ~ -0.9 -I,

It will be eeen th.t tht' lOll A,.r only amounta 10 0 • .5 dB with an SWR of 2.
Thll low lOll In 111nal Itrt'nlth wUl not be .udlblt' e ...en with tht' weake.t OX
Illn.l. ( .n 5-polnt II epprox . .5 to 6 dB) . Noticeable lo••el wUl no t be pre.ent
until the SWR tl ereater than 2.

F'o r thll reeecn, a ny aystem that po.lenel In SWR of 2 o r lei. can be elaa.ed
of o peJ'll.tlna: pertectly e lnce It tl completely Immaterial wht't he r th e .ctual 5WR
amountl to 2 or 1 o r any Intermediate value.
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The followlni Information I. to gtve (Ieveral simplified formulas and rule s which
will allow one to e.Umate whetne r a eyet em I. able to fulfill the criterion
S ' 2 or whet he r It mu.t be Impr-oved,

I. A SI MPLE IMP EDANCE JU MP

DL 7 HG

Fig. 1 : Simple Impedance Jump

ehowe
at any

is pre sent at POilU ion j . Figure I
T he Impedance jump J can ap pear
by:

whe r es •

A jump of impedance from Z I to Z2
tha t Zo ut • Z1 a nd Zt r • Z2 edsts .
position. T he r elult ln i SWR Is gtven

Z2
Z,

If, however. ZI ;:. Z2 ' S· Z I/Z2 s hould be formed 110 that 5 . I Is valid ..
uaual. It would be mat ht>matically mo r t> co r rect to to rm the complex renecuen
factor, to determin e the a m oun t an d the n to recalculate the SWR. Since, he w
eve r , the correct calculation wo ul d only complicate t his article and etnce most
IImateurs a r e only famlliar with SWH, the given definition s hould be sufficient
fo r our a pplication .

Suc h a etm pre Im pedance jump i ll relatively hlrmle88 with our problems as can
be seen In conjunction with two examplea :

a) An antenna with a char-ecte r-tettc Impedance of 7~ n Is to be connected to
a system wit h a characteristic Impedance of 60 n (j Is tra n s pos ed to the
r1ghthand .ide of Fig. I I: S • 75/60 • I. 25; the refore Atr • -0.05 dB .

bl A transm Ute r with an ou tput Impedance of 50 n Is to be connected to a
60 n system ( j is tra nsposed fully left In Fig. 1 ): 5 • 60/50 • I. 2;
t he refore At r • -0.04 sa.

2. A PI E CE OF INTERMEDIATE CABLE WITH INCOHRECT IMPEDANCE

low.:.. Z1 D z, q: Z~ Z l

@
Z,

'-
z,

Ilj- ' -,
SWll 0 ·~, " DL7 HG

Fig . 2: Impedance Jump caused by a piece of cable or Incorrect impedance

A piece of cable of the len ilh If of the Im pedance Zf that dltfers f rom ZI is
t o be found In a sylt e m whic h Is othe rwise co rrectly matched.



Thl,' allnal co m IIII f rom th e Il,'rt in Fl l\lrl,' 2 en counte r- e a a im pi e Impedance
jump 5 • Zr!Z I at po aition " I" . The non-reneetec portion of the allnd la tran . 
fe r eed via If a nd t-ncoun te r. me eeccnd impedance jum p at po.Ulon "2" with
the aame S. Thll' component o f th e al m a l renect . d a t thll point ta allo r eturTl l,'d
a nd au pe r lm pou'. it ••Ir with the flnt ren ect.d wa ve . Th. pha ae difference
b..tween the tw o ren..c ted wa v"'. l a dt' pe nd..nt on If . Thll' two imp..dance jump.
thl,'r t-fore co m bln .. to form . n..w SWR : Stot . wh ich ia now to be c alcula1. d .

Th i . ce tcureuon ia ma de by ualn, th .. , ene ra l tran. formation formula 1 and by
tran . fo rmln , th e Im peda nc e Z I • Z t r a t poau lcn " 1" to poaltion " 2" . d..te rmtn 
In, the r enecucn factor and conttnu tng a . i l vt" n ebcve , T hl,' re.u ltln, formula
I. r l,'latlvt'ly com plicated. For our appllcatlon a , ae ve ra l approximatlon a dl,'rl ved
from thla a r e e urrtc te nt for varlou . It-nrtha of If :

1 .!L2.1. Gf ven t If . 0 .1 ),r: valid i.: Stot • 1 + 2 :11' ( 5 - 2'1 ),f

xote : ),f I. the efrectlvl' wavlI'lenrth of the e: oallial ce bte If. If It a d ielectric 11
not va cuum o r air, It l a nt!ce aaary for the wavell'nrth In vacuum ),0 to be
multipl fed by the vel c ct ty fac tor VF • 1vr of the actual die le ctric I e. i . •olld
dtetect r tc ( PE I: VI-' • 0 . 66: polyethylene foam ( FP E I: VF' • 0.72 et c . ).

2.2. Gtvem If • ),r!4 ( o r 3 ),f /4 . 5 ),( /4 e tc . I. Valid la s,ot • 52

2. 3. Given: If • ),( /2 ( or 2 ),(/2 . 3 ),( /2 et c , J. Valid i . s, ot • I.

Thla meana that if a piece of ca ble of tn coerecr im pedance I. u.ed In an ether
'11'1.1,' m al ch ed ayate m . and Ua IlI'nil.h I. an even multiple of a n electrical half
weve , it will have no e trect on the Impedanc e I It l a therefor. po • • ibl. to com 
penaat e tne flr at Im pedenc e Ju m p by the .econd .

Fi g. 3: Run of the s tanding
wave r atio as a
function of the
elec t r ic al length of
the cable with tn 
co r rect Impedance

L7HG

---o

' tot

Of
T;

The whol e run of Stot with If la liven In Flrure 3. It ca n be s ee n that s,ot
po u e a.ea Ua m.lllmum va lul' at If • ),r!4 .

Thl a 11 very u.eful fo r "'.tim.tlna the .y.te m 10 tnce If thta wont po.a iblt'
value I. ecc e pt able no fu rthe r ca lc ula tion. are n..eded and a gfve n .y.tem will
be .ult . b le , Im matl,'r tal how lon, th e lenil.h If ia .

E.ample:

cl BNC-Inte~onnectlon I 60 0 I In a 600 eyetem at 436 MHz :
5·60/60. 1.2; inlulatlon : tenon (PTFEI , VF '" 0.7; "'0. 70 e m ,
the refore ),f • 60 e m : If • 3 c m therefore Ir!),( • 0.06, th erl,'fore cond it io n
2. I . : S,01 • 1 + 0.2 • 1.2 . Even If the tnte rccnnect tc n were to be ),/4
It would at 111 be ntreml,'ly aood. At 1300 101Hz s,ot would be between 1.2
a nd 1.44 (Fla. 3 ) . e . a. approx . 1.3•
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d) T wo cabl",. with I' L 259 connectors ar.. to be used In a 60 n .y.tem at
145 Mil l. with a 50239/50239 coupllnll ph·ce . The •• , coupllnll p l",c e . ha ve
no defined tmpedance I Furthermore. loniUudlnallnductlvlth'a eppee r on thv
Inn.. r conductor .nd on th e tr.nlltlon from the coad.1 cable to outer- con
neetor- or the plull. It wt' I ••ume that tht'le Inductlviliel aee avctded by
c.reful connecrtcn, an "Impedance" of between 20 .nd 30 n cen be "'1It1m.ted
from the gecmet rtc dlm",n.lon• • If the c.lcul.tlon II made with Z( • 25 n .
5 • 60/25 • 2 .01 wllJ be v.lld . With. VI-' • 0.7 (t'Iltlmated) and ).0 • 2 m ,
).( • 1.4 m w1ll be valhl; .ctually. Ir • 4 ern , which mun. If/U • 0.03,
which me an. that condition 2. I. I. valid: 5tot • I + 0.38 • 1.38 and thus
At r• 0.1 dH, A valu ... of 1.33 w•• d..termlne d with a prt'cialon . tandlng
wevcmete r , whic h colncldt·. ctoeety with t he calcul a ted valu... . II will aleo
be . t' t·n that thll coupHng II no longe r u.able for 0135 Mil t .

It hal been .....n that a ptec e of cabl .. havilli an Incor-rect Imp..dance will not
caUle any areat l'f!('ct on the tranlfe r of tht· .lgnal a. long a. It rt'maln. 111
Ih.· ord.. r of the convent tonal cabh' lmpedenee e of 50 10 75 n . Unfortunately.
seve eal coupltng ptec... arl- uaually to b.' found betw een tht· trlinamltter and
th ...nte-nne , which mt'ana thai th .. pr-evtoue conllde r.llon. art' not .utrlcl ent
for Judilini auch a eyetem ,

3. SEVEHAI. INTERMEOlAn; I'IEC,.;5 HAVING
TIlF; INCOlt lt ECT IMP EDANCE

A very exrenetve cafculutton wa. ca rrl od oul tor two ptece e If . The Una l fo rmula
was (·xtrt'm.·ly com pltcat ed . However, It Ie po . e lble to give an a pproximation
to r th t, most unfavou rabl e C5l." for two ptecee from which It i. po••lbl e to
...lIm at ", the condition. when ••'vt·ral pl ..c... of cable a rl' p r-esent that have the
Inco r rt'ct Impedance ( corr...pondlna to 2.2 ):

If n plec .... of tneoerect Im pedance are pr...... nt In a tran,mi.,lon .y.tem a nd
It theee pl ec e e pout' •• the Individual SW It 51 . 52 . 53 ... . Sn. it I. po ••lble
for th total 5WH Stot to b... eet.bllahed for the moet unfavourable caa.. a.
follow.:

5to t • 51 x 52 x 53 x • . . 5n
Mo.tly . the actual value wl11 bto conlldt·rably le81:1 t han t hl• •

":xam pl e :
.. j A 43!l Ml h 'ylltem I. ccuerructeu with 60 n cable••nd UNe coupllni pl ...ee • •

Flt"xlbl e coaxial cable I. uat'd In the shack and around the rc te tc r, whe r eae
the- actual Interconnection coblt· bdw(·t"n the .taUon and the an ten na conal.t.
of • Iow -Ic•• , but very Innexlblr cabte, SWR mete r and tr.nlmlt receive
relay have an Impedance of 50 n. The ay.tem I. al rollow. :

DL7 HG•

)

,

'1,,>""&.-=---.~~y~. "---)--"='=---<~.
,

Fi g. 4 : Tr ansmit syste m with sever al cables and coaxial connectio ns
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An 54 of 1. 33 1. calculated for the rt' lay. T he conat ructlon of m e SWR
m ete r II unknown ( If ). 110 tha t It II ne ce esa ry for the Im pedance Jum p
52 a t th e Inpu t all well alii 53 at thi> out put to be cllculated. Wl' the r- e fo re
ha ve : SI • 52 • 53 • 55 • 56 • 1. 2 ( 1I1'1' exam ple c ) and 54 • I. 33 . It
b t he r e ro r e polllilible fo r 5tot 10 be 1. 2 x 1. 2 x 1. 2 x I. 33 x 1. 2 x I. 2 • 3.3 .

It III tn e rerore very ealY to obtain the tot al va lues of the a landing wa ve
r al lo by multiplication of the Individual va lue s that are harm le aa when con
si dered individually .

However, thla estImation 11 made cone lder-tng the worlt polal ble caee and
the eyetem will me et poiliblya far bett e r va lue. Thla can occu r , for tn
s tance , by making the cable I between 1· 2 and 3-4 ( Io'l a. 4 I to e ven m ul·
t1plt'l of A/ 2 and by m at chln i the tran llm ltte r to SO n . In thl l case , th e
li nt' t r om tranllmltte r to point 5 wUl be eeen a a SO fI Im pedance which
meana that only the 60 fI cablel wlll pos.e.1 the "incorrect" tm pedanc e ,
Section 2.3. III t hen valid . If a 60 fI cou pllni piece la ueed tor point 6,
only one at m ple Im pedanc e Jump of 50/ 60 n will r- ern etn a l point 5 whi ch '
mean. th at a Stot • 1. 2 r e lulta . Of cou r'ae , th e II& me effec t II obtained
when 50 fI cabtee il uaed tor the gt ven pi ece ••

Examplt·:
f) A 23 cm eyetern a. shown In Fiiu r e 4 wUl have a highe r 5WR. e tace 51,

52 •• • • • 1.3 ( ee e example c ). It i8 al .o poee jb te u.lng aultable cable
d lm enl lon ll to obtain a geed .tandini wa ve ratio .

Exam ple :
a ) A 2 m ayatem .Imilar to Figure 4 18 p rovided with cou plini pte c ea P L 259/

50239 . An individual PL/ 50 couplina piece poaselle. 5 • 1.1 9 (Il'e
example d ). T hi. ml'an. that the seven coupHng piece I can produce Stot
• (1.1 9)7 • 3. 4 . T hll m e an. that thea!' coupHng pt ecee cannot even be
ul ed a t 145 M!l z In any great nu m be r-, Hc we ve r-, 8u ita bl e cable lenath and
m atchlni o r the t ranamlt output cou pling are allo able to reduce the SWH.

AU pr-evious ccnetde rattcne are alao vaUd for r ec e ive eyetems , only th a t
th e antenna r epr e s ent s the sou r-ce and th e r eceive r t he coneum e r ,

F ina l not e: Most o r the "stand ing wa ve meter-s" that art" within the pr ic e of
m o st radio am ateu r. a re not .ult.ble fo r mt"a lurem t"nt of the SWR I nd a re e n en
only 8ulta ble fo r Indica t ing the RF ou t put . One can th ere fo re not ex pect th at
the ca lc ulated value cctnctdes with a value m ea au red u8 lni auc h a mete r . In
ad dition to thll, the cable a tt enuation m uat be ccnetde r-ed, which can be made
eas Uy from diagram iiven in (2) .

4 . REFERENCES

0) T. Blttan: Antenn a Notebook
VHF COMMUNICATIONS 5 (19 73) , Ed ition 4. P agel 220- 223

(2 ) J . St urm : Standin g Wa ve Ratio and Ca ble Atten uation
VH f" COMMUNICATIONS 3 (1971) . Ed ition 2, P a i eB 85-88

- 146 _



ANTENNA NOTEBOOK

by T . Bltlan, DJ ~ BQ / G 3 JVQ

Det. l1. on how tw o or more a r rt enn• • co uld bt;> a lacked ( ve r-tfcal ly 1 or bayed
( horizonta lly, to o bta in ma ximum jaln were jlvt'n {I I, Pu rthe rmc re , a nom o
gram (2) wa a liven allowln i emeteur-e, to c a lculate the i a ln from th e ve rt ic a l
and horizontal beamw ldth and to eaUrnate wht'ther th e m anufact ul"t' u l a in fl 
lUre . c an be co r rect o r not.

I. STA CKING AND BAYING FOn MAXIM UM DIR ECTIVITY

Thi s e ruc te 11 to cove r the atacklnj and baying of anl enna . to ob tain m a Jl.1mum
di r ectivity . It ha l already been m entton e d t lull the b"'.m wldth 11 r e duc ed a pproll.
by 50" on atac klni o r bay lnlil two Idl' ntical antl'nn.a . Every antenna ha l a nu m
ber of null poi nt. In It l pola r dlRllram wh ich allow unwa nted dlPlal. to bl' r1' .
j eered. It I . po u lble by adJu ltment o t th e IIpadn l berw e..n the ant ..nna . to . hUt
the ee null . to the r equtr-ed an l1(' trom the m ain beam. Th.. anl1(' o t th e null
trom the m ain beam a. a tunctlon o r the apac lnl b..tw een the ante nnaa I. Ilvlt'n
In the foll owlnl tabfe :

Dlt',reea Is-em Spac1nl Oe lrt' t' . from Spacinl
main be am in , m ain b..a m i n ,

5 /1750 5.700 50 /1 300 0.654
10/1700 2.880 55/1250 0.6 10
15 /1650 1.970 60 /1200 0. 578
20 /1600 1. 540 65/11 50 0. 553
25 /1 550 1.180 70 /1100 0. 533
30/1500 1.000 75 /1 050 0. 518
35/ 10150 0. 874 80 /1000 0. 508
40/1400 0. 780 85/ 950 0. 501
45 /13 50 0.710 90 / 900 0. !l00

2. INFINITE FItONT-TO-BA CK ItATIO

Mo. t wt'lI-dt'.llnlt'd Ya el antenna . pr-ov ide a front-to-back ratio of 20 - 25 dB.
Th1 . may not bit' aurticlent for s ome appllcatlon a ( The- author haa a hllh pow er
2 m atatlon with an ERP of 30 000 W within line -of al l hl. J.

It l a poaaibl. to Increa.e the rront-to -back nt lo to a n tnnnne value by aUe n nl
the pha ae relationahlpa between th e 1....0 antennaa. Thl a I. achieved In th e fo ll ow
In, manner: The two antenn.a a r e m ounted aa ehcwn In Fleure I 80 that one
ant enna l",ada th e other mechanlcaUy by "A /4. Aaaum ln l th at the uppe-r- a nt",nna
Ieada. the operaUon c an be deacrlbed aa followa : A allna l f ro m the eequtr-ed
direction will r-eac h the upper anhmna "A /4 ( 90 0 I befo r-e tbe lower an t enna , Ir
a delay lin. of "A / 4 ( A/ 4 x VJo' J la provided betw een th e uppe r' ant enna a nd th e
atackin, ca ble . the a1en a l from both an t enna. will ha ve Ihe aa mt" pha ae r t'l a ·
tlonahlp and run lain w1ll bit' provided.

A alpal arrlvln, trom the- rear. new eve e, wlil r each the lower antenna "A /4
eerore the upper antenna . re aultlnlin a pha ae la, ot th e upper a nt",nna of 900•

The dt"lay lin e- ot "A /4 wlll provide a further phaal' 1a8 o r 900 whi ch r uult . In
a tot a l ph.ae ahlft of 1800 ca ua ln l com ple t e ca ncell a tion of the unwanted allna1.
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Fig. 1 : Cons t ru cUon or an ante nna for maximum trent-to-bac k ratio

In pr-ac t tc .. complete cancellatio n of the unw a nt ed aiena1 ia not ac hieved etnc e
It la ee ldom poaalbl!' to obtain thf' co r-rect pha at' r f'l ationah ip i aa the l ie nal
can arrive not complet ely horilontany at th e ante nnaa , and th ere la alw ay a a
certain amount of alenal ecatte re d baC'k f rom hUl a, t r ee e , bu Udln ea et c . How
eve r , tht' de ec etbed aYltem i. able to tnc ree ee th e front -to-back ratio up to
SO - 60 dB without difflcultl",a . Thla can , o f cour-ae , be lncreaeed furt her by
rt'BlIy optlmlllne the phaae r e la t ton ehtp In the fi e ld by alte r ln, the l"'nJl.h o f
t he calculated phaee Hne , or by limply ahl h ln, t he staeier of the tw o ant enn l a.

T he followln, Antenna Nott'book wUl deacrlbe yarlou. a ntenna. that conllat o f
atac ked arraya . Th...ee are the colinear ,roup antl.'nna. and th e s ke leton-.lot
typ"'. of a r ray. a nd the va rlanta which hay", orl,lnatl.'d from the a", typ"' l of
a r raya ,

3 . HE FEH ENC.:S

(I) T. Mittan: Ant e nna Notebook
VHF CO MMUNlCATIONS 6 (197 4), Edition 2 , P a ll'" 82-8 4

121 Karl Itothammel: Ant ..nn ..nbuch, Ed ition 4, Pa ll'" 161 ,
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A HELICAL ANTENNA FOR 70 cm

by W. Stic h, OE 1 GHB

A helical enterme I. to be d"lc rlb..d fo r ctcc kwtee circular pola rtn llon ( Rlle l' ).
It I. de , tllned for. cent r-e-Fr-equ ency of 435 Mlh:. but etnce luch ht'lical an
teen• • ar t> ext r ern ety wl do:-bIInd. all d lmenlion a wit h the exce pucn of t hOlt, o f
the matchinr trln.tormer ar not c ri tical . A photollraph o f the ent enne I. IIlven
In Jo'Igun" l , Se veral _ r Ude. ha ve been publi lht'd wh ich ha vt' lodlc.tt'd (he ad
vantle"s of c i rcula r pola r ization (II . (2) . The tutu re launch o f the Oaear 7
. a l e U!te ta • further ee ••on for ualng ci rcu la r po la r b atlo n. li t-Heal a nl t'nnaa
have b.. en u eed for ao me tt m e In prote l .lonal te teccmmunicar tcn e cr- e te •.

Fig. 1 :

Photograph
of the 70 em
he lic al
ant enna

1. CONST RUCT ION

Tb e antenna wa _ d"11i nt"d e ccordtn g to Info r ma Uon ilv.. n In (1) and 131. Fo r
mechanical rea aon s , th e number of turna wa a IImit l'd to 7; the ecttve pa rt of
the an te nna 1. approdma tt' ly 127 em which co r responds to 1, 8), . Th e eve r a t!
dimenslona o f the antenna are 148 e m 1001 ( boom) a nd 45 em in dlamt' tt'r
( rerlector J. FllUrl:' 2 , tvl:'a a c ro ee -eecttcn o f th e a nte nna.

The ohmic com pone nt o f the fl:' dpolnt Impedancl:' of approximately 150 n I.
tran afonnl:'d to approximately 52 nu ain , a A/4 t ran sfo nner ha vin, an tmpedence
of 88 n. Th18 mean. that 50 n o r 60 n coa xia l ca blr can be ulrd fo r ferdln l
the ant enna.

The reactive com ponent of th t!' Ieedpotnt impedance II compe nsated by ahi ft lnl
the r enectoe l om ewhat bac k from me antenna . On ahlftinl th e r eneetcr bac k
an d fo rwa rd alonl the boo m e xpe r-lrnenteIly , It wa a found that th b cau aed a
de terioration of the s tandinI wave ra tio . The gt ven apacinl reault a In the moat
favourable a tandlnl wa ve rati o and I. identical to Infor mation Il vl'n In (3 1.
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I. I, !lOOM AN n SPACERS

Tb e boom II 1480 mm 101li. It Ihould b.. d rUl e d al . howll ill fo' l iUre 3 wh.. r-e
the iiv"" .padni. e r-e m....u r-ed Cram the trent end at thl:' boom. InfOrnlaUoll
•• to the matt' rial ueed I. ilv('1l III seeucn 2. T'he II .p.cl:' r. ( part 3 1 C.1l
be made from any Illllul.Ulli m.trrl.l th. t II w.... th r r proof . Ild 1".IY to wor k
with. The llpacerl are 120.5 mm in Ieni\h and have. dl.meter of 10 mm . It
II r-e commended that they Ihould be provlde d wit h .n Ipproxlmately 3 m m dl.
meter thr...d (M 3 1 .t one ('nd .Ild • 5 mm thr ead ( M 5 1 . t the other- , A
7 mm hall" i. drUied .t rtillt .Ililn to the M 3 thre.d. Aner thl l , t he Ip.cl"r
II sawn off at5 mm so that the .upport i. now provided with I .emlclrcullr
ere•• -eecucn which I. tben .ble to accept the hl:'Uc.l elernent , The lid!!' with
the M 5 th r t' . d II fill Illy pa ....d thro ui h the 10 mm hole In th e boom end
scr-ewed to the other- side.

Fi g. 5: Photograph
of the eertector
plate and
matching
transformer

I. 2. -me HEFLE CTOR

Th (' r enect c r- COil lists ot a 2 m m thick aiumi llum pla te end ca ll be provided with
ho l !!'1 III c rde r to r educ e tht' wind loadilli' T he hol e l I hould not be mc re th an
A/IO, e , , . no more t han 7 ern, T he dl mt.'llliolll of th e r e n ect ar a. well al th e
cut-cure for the boom , matchln, t rall itorm e r and IUpportl ( par-t 6 I . rl:' ,l v!!1l
In fo' i i\l r (' 6.

1.3. MATCIIING TH ANS F'OKME H

Fleu re 7 .how. all Individual partl of the >. /4 tr.nlforme r . Flratly , the two
Id('nllcal p. rtl 9 . r(' eolde red onto thl" tube pa rt 8. Thil il followed by IOld(' r
Ini o r ilu('lni (dual-component adhellve) the weathe r prctectton ( part I I ) onto
th e dllc at the end of the tran.fo rmer. 'rne I ONC ) connector il mounted onto
pa rt 10 a ne r the nu t ha. been flied 10 th at It rul In to tube 8. The two poly
I tyrol dllc. ( pa rt 13' e r -e ilu('d to th e tnne r conduc to r (pa rt 12 ' and t he Inne r
conductor lolde red to the cent re pin of th(' connec tc j-. T hl" in ne r conducto r b
then placed into tu b. ( pa rt 8 , and po••ib ly ,Iu.d to the fro nt 1nlul.tln, dlac
10 th at Ihe tranlto r m (' r I. ecm pletely water-1Iiht . Th (' matchlni tr.Il . Co rmer
II now ec rewed to the eertec te e wit h di . c ( pa r-t 9 I It the cent re.
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1.4. Til l-: HEI.I CAI. EI.EM ENT

The he li ca l e lement can be made with th e aid ct the bendlne tool s hown In
Fleu r e 8 . It Is made from 7 mm diameter aluminum wire . One end o f the wi re
Is held with th e a id o f th e la r ee count ers unk sc r ew ( s hown on th e lett J. T he
wire I, then bent around the wooden disc with the aid ot the lever ener whi ch
the counte r eunk ac eew la r e lea s ed and the ne xt seclion pushed Into plac e an d
bent. et c. Ancnucn s hould be pa id th a t a c tec kwtee thread r esults .

T h(' acrewa ha pe d helica l e lement la then pulled out to th e r equired apac tn g bet
ween turn s. The tl nal correctlona a re made a tt er pl acin g the he lica l e lement
over th e boom and apa ce t-a , a nd placill i theae int o th e m ounts IlIO that vi rt ua lly
no la tl'ra l pr-eeau t-e ia pr-e aent ,

T he hmet h of wi r e used fo r the helical e lement ha a been giv en a a 8 meter so
th at th e two ( usua lly ec ra tched j e nds can be aawn ott. A 3.5 mm hole Is now
drill ed at the cent r e ot the he lica l element wh e re it is sc r-ewed to th e app ro 
priate su ppo r t . The c t ne r mounting hol e s are then m a rked and drilled from the
centre In both orrec ucne alte r which th e helical element ia sc rewed Int o plac e .
The end wh ich Is to be connecte d to th e matching transformer ia bent s t r aieht
and a lao pro vided with a 3.5 mm diam eter hole ( F ig. 7 above. r ight I.

The r en ectc r- and cun t-tn ), /4 tran sformer can now be sc rewe d onto the boom .
Thi s Is done with th e a id of fou r bra cket a ( part 5 ) and th ree support s ( part 6 J
a s aho wn In Fleure 9.

MAT ERIAL REQUIR EMENTS

Po M no . Number

I I
2 I
a II, I
s ,
6 a
7 I

• I
9 2

10 I
II I
12 I
13 2
14 I

10

•
II

7
7
7

II
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Material

square a lum inum tublni 20 x 20 x 1. 5 mm
7 mm d la . so ft a luminum wire
plu at lc epace r-e , 10 mm dt a ,
2 mm thic k alum inum plat e
alum inum bracket a 15 x 15 x 2 mm
alum inum tape 20 x 4 mm
malt c lam p
15 mm dla . x I mm a lum inum tub in e
2 mm thick aluminum plate
2 mm thick a lum inum plate
50 mm d l a , x 2 mm alum in um tublnll:
3 mm dla . bra as rod
2 mm thick polyaty r ol or similar
BNe connec to r UG -1094 /4

M3 nuta
M3 x 8 mm sc r ews
M3 x 15 mm ac r ewa
M4 nut a
M4 x 5 mm sc rewe
M4 x 10 mm ac r ewa
M5 x 10 mm sc eew e

T otal
Requtr-em enre
1. 6m
8.0 m
1.5m
50 x 60 cm
10 cm
1.2 m

20 em

'om
20 cm
10 cm 2



3 . foU:AS UIU.;o VALUt;S

The . u ndln. wa ve re uc W. I me••u re a to be 1.4 ove r- the who lt' 7 0 c m band
which mt'.n. th .t me m .tchln . I. complete- ly ••tilt.ctory ( O. I d B 10•• when
com pa rt'd to tre e m.tch in l I.

Thf' 1.ln w•• dett'mllnf'd by m ... . u r-em ent '1llnlt .n .nll'nna wilh • kno wn
1.ln. It . mounU to 9. S dB ov r. c1rcular·polarlzed cro'lt'd dipole . The -3 d B
be.mw ld l h a mount. to SO<>. The ht' l k a l elem ent o r Ihl ••nt enne can, of cou rle,
be extended II r e qc jr e d In orde r 10 Inc rt'II'" th e ,.In. It .111 no t be n",ce._ry
to ch.nl'" the m.tchlng. bu.t the mountlnl of the Intt'nna to the m ••t .UI have
to be chanled.

II) Dr . A.Hock : Theo r-y, Ad vanta l t'••nd T ypt' l of Anl l' nn a l
for Circular Pol l r t utlo n at UII F

VIIF CO MMUNICATIO NS 5 (197 3), Edition 2 , P ' I t' . II O-11S

(2) T . Bitt.n : Ci rcu la r Pollrll ation on 2 Metre .
VIIF CO MMUNIC AT iO NS 5 (19 731. Ed it ion 2 , Pa gE' l 104 -109

(3) K. Hotha m m e l : An tt'nnl'nbuch
T t-lt' kOlmo l verll' ll: . Stu ltllart . 3 rd E di tion. Pa gl- 299

4th Ed it ion . Pa llt.'l 40 3 -408 .

MOONBOUNCER
70 em

Gain: more than 13 dB
Hal'. be am wtdlh : 33. 30

Vert. beamwtdth: 38 . 00

Cir c. beamwtdth: 35. 50

Length : 2.60 meters
Weight: approx. S. 80 kg
Wind loading: 11 kg at 165 km/h
Stacking distance: 1 meter
Type : 12 xv/ 70 cm

Available (rom the publisher of VHO COMMUNICATIONS
and their representatives .
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AN INT EGRATED RE CEIVER SYSTEM FOR AM, FM, SSB and CW

PART VII: THE AM PORTION

by H. J . Franke, OK 1 PN

T hh aMicie de ec rtbee th e sixth module o f t he 9 MII"t int e g r a t t' d I't ' .11" 1. 1111"

m e a ne tha t the "" ~por t ion. of the co m plete r-ecelve r ha ve now bee n desc r t be d
com pl etety for all m e d e a , In ord e r to simplify const ruction o f the complete un it ,
e eo-cat ted eyetem boa r d 18 being d e ve l op e d t hat p rovtc ee connecto rs (or all
alx modules, aa we ll III ccnnec u cn e for pot en rtcmet e ee, switc hes . S- mt'te ra.
m e loudape a kt' r a nd powe r-lint' ca ble. Th e bl oc k diagram of all H' -por tl onl of
th e r e c e t ve r I. glvt' n In F i gu r e L

I . Cli ARACTE H1STICS AND CIHCU IT DETAILS

Si nce AM ( A :I ) ha a 10111 popul e r fty for VH ~' and UHF' communications afte r
bdng mainly r e pl a c e d by 5SB and FM. th e AM I...·po rtion should be am all and
Ine xpe n afve , F o r t h l ll r-ee aon, no s e parate , 6 klh: wid.. c rylltal Iflt e t- wa ll u e ed ,
a nd t he selectivity III provi ded by t h.. 12 kllz ban dw idt h of t he FM c ryll tal tIl te r
i n t he In put ci rcuit OK 1 PN 005 . The nc te e bandwidt h whi ch dete rmtnea th e
lIt'nll ltivity III IImlh'd In t he activ.. AI<' tIlter In module DK I P N 007 t o app rox.
2.5 kill.. The tw o resonant circultll o f the A M IF - po rtion OK 1 I-'N 006 s hown In
F1gurt' 2 a re only used to r matchi ng.

, .
~ 1/6 7

~ 805 / no P1 r.Qz

C 612

r, 0"
'"

ClIn".

I
, Oll
~.6k

"'"CO"
'"

C80S".

1 601
TAA 991 0

2I) 12

" "''''---t111husccc-
U · l .2V

C 603lon T

OK 1 PN 006

Fig. 2 : Cir cuit diagram or the AM-IF -module OK I PN 006

T hE' In pu t Impedanc e Is relatively hJeh wit h a ppr-oxlm ately 1. 5 k O 110 all not to
loa d th e eeurce-rcuewer outpu t ( P t 513 ) of m o du le OK 1 P N 005 . For t hlll
r e ason, th e Inte rconnection IIhould be m a de wi th a .hort wt r e a nd not with
coaxial ca ble.

The In tegra ted ci rcuit TAA 991 c eed In t he AM-portion ill a combined AM /FM
IF - a mpll ti er for u ee In broadcall t recetve r e . Th E' nom in a l opE'ratine voltaee Is
9 V. Si nce t h e operating voltage s hould not e XCE'E'd II V, t he o peratini voltage
Is IItabiliz ed a t 9 .1 V In module OK 1 P N 006 with t he aid of a eerier diode. A
s tablllzt'd voltage of bet ween 2.6 and 3.2 V (pin 13 ) I. gene rated with i n the
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Inh'iratt'd ci rcuit ; thla la u ae d all thO' bla . cu r re nt for an Internal tran a l at or
( p in 5 I a nd for d..modulator d io de D 6 01.

T h e ci rcuit p rovide a a hlih ' l'n,i tlvlty : S + N/N • :I d O ill p r c vtd ed for a 9 Mlh.
In put voltage of 0, 4 jJ. V, A M algnala will be r-e adeb.le with 9 Mllz input vol tagea
In e xc eae o f app t-cx imetely 1 jJ. V ( Fig . 3 I, An overload condition w ill not t a ke
pl a c e u p to app roximatt'ly 25 m V.

!f-J...LlJ.ll,!!~c:.,w-= ,~;--,..u.u

Ug "'i'l I IPl 6O\l-~

..:: n :
I' I II II,

I
@

"' -

UAF
IPt 613 )

ee

Fig. 3 :
Th e AF -vott age

as a Iunct ton of 1~~~~~i.the RF-input

volt age at 9 MHz, ~~~~[]n80 % AM and
1 kH'

'"

The Intei ra led circuit TAA 991 alao gene r ar e e a control vollagt" ( Fig . .. I wh ich
18 not u8l'd in t he deac s-Ib e d rece tve r eyatem , ernc e till' gain control hi m adt'
In m od ul e DK I PN 00 5 via t he FM - c h an ne l. Hc we ve r- , th i ll cont rol voltail' o f
t h e AM module I, avalla bl l.' at connection Pt 604 fo r othe r applications .

i
I

""tPlWl. !

Fig, 4 :
Th e contr ol
voltage as a
function of
the RF -input
voltage

•
II tJ• I I 01<' P"l ..

•
I

• - -,
I,-

I
•

.\ I•
I

•
I I,

I I I I,
111 I,

.1III I•"
, • .... '" • ~

2 . CONST RUCTION AND COMPONENT DET AILS

T h e AM - m odu l e OK 1 P N 006 II alao o r m odul a r conat ruc l1o n I nd i. e nctcaed
In a TEKO bo x, Howe ve r , etnce t he module I. ext r e m e ly Imall , It II only ee
c ellery to u.e the am all TEKO box 2 A , P C-board OK 1 P~ 00 6 II 65 mm x
45 m m a nd la dou ble-coa ted. Due 10 the h l ih lIain of t he Intei rat ed circuit , the
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cont tnuoua ground ev r rec e on the c om ponent s lde of tht! board II abaolutely ne-.
Cl.' a8a ry . The component locationa are ahown In "'Igure 5. Thol e connectlona
that are not grounded s re dr'Hled and a ce rtatn amount ot th e ground su r tac e
s hould be removed around these connec t tone to en aue-e that no aho rt -cl rc uit s
take place , The gr oundl.'d connections are shown as bla ck points In tht' com po
ne nt location plan and th ese are directly solder-ed to th e ground surface on the
com pon e nt s td e.

1 6 01: TAA 9910 ( Stemena )

0601: AA 112 , AA 116, I N 87 A or lIimUar ge r m a nium demodulator diode
n 602 : HZY 85 /C9VI or almilar \J.I V eener- dt cde

L 601: 30 turns. L 602: 6 tu rnll of enam et ted COPPl.' r wir-e In IIpl'dal collll('t
L 603 : 30 turns , L 604: 21 tur-ne of enamened coppe r wire in IIpt'clal cctt ee t

18 L 60 1.

With thl' ex ception of the Indu ctance s a nd cepecttor-e ulled In the r e aonant err
CUUI, all ot he r ccm pc nenre are not c r itica l.

Fig . 5: Component locations on PC-board OK I PN 006

3. AL IGNMENT

A 9 MHz _Ignal III required fo r alignment and thia can be provided by module
OK I PN 002 I ca r r ie r oscillator} via a voltage di vider to Input Pt 601 of th e
AM module . It II al_o pceetete for the allgnml.'nt to be made together- with
m odule OK I P N 005 when the signal ilil Ied to Pt 502. A vcnmete r 11 connected
to c onnecti on Pt 604 and the H"' -input vol tage adjuated 10 that the control volt 
age c or-r-eeponds to a rnean level of app roximately 5 to 7 V ( Jo' ii' 4) . It II now
only nece as a ry for both r es ona nt d rculll to be aliined fo r m inimum cont r ol
voltage . If the cont r ol voltage should drop bel ow app roximately 3 V during the
alliflment p r OCl:'I I, it la ne cel la ry for the RF input voltaie to be dec r ea eed ,

4. OT HE R APPLICAT IONS OF T HE AM MODUL E

The AM-module OK I PN 006 II JUlt al luUa blp for ule at other Int ermediate
trequenctea . Any freque ncy can be uled from a few hundred kHz up to at lealt
10 .7 MHz. The uppe r f requency limit il not (lven by the m an ufactur er . It II
only nec e l l a ry fo r the tw o r l.' I Onlnt cl rcultl to be r ec alculated for th e required
fre que ncy. The trlnlfonnation rltlol , e . j. tu rn l ratio and the capacitance ratio
C aOllc 602 , II well II th p LI C raUo Ihould be ma intained.

- 1~g -



The Input o f t he module can be de.lined for 50 to 60 n by decrl'a.in, the value
of C 601 to appr-oximately 51 pF and C 602 to appfoxlmatl"ly In ....

If the m odule I. to be u aed In a ( po r-ta ble ) rec e tve r who r -e th e 0pl"rating volt
a il' b only 9 V, e ener d iod e U 602 ehould be dele ted a nd reeteto r H 605 b r-Idged.
T'he c pe r-a tt ng vol taal' can be In th l' r angl' o f 4 . 5 V to II V. Of cou r se , th e
dr ive rangl' dt'("rl"aaea a t lower- opl"ratina vol tag""a than at 9 V. T he eeet ro t
voila Ill" at PI 6 0 01 ia aulta blt.' for ("ontroilln, MOSFJ,;T ' , .

Since tb e r-e la . tlll qutte a bit o f AM acti vity In m any ccant r te a, e, a. En,land
and P ranc e , thia m odu le la a1ao vel")' l ulta blt, for m odifying FM l'q ulpml'nt for
AM recept ion . Since most of the FM rece rve r e u. ... an I ... of 10 . 7 Mil l which hi
then ulul Uy c onve r-ted down 10 4 50 kil l., thla AM modu le co uld be conn...c r...d
e ither to the 10 . 7 Mill or 01 50 klh IF.

5 . REFER ENCt;S

( II 11 . J. t'ra nke. K . Lent z r An Inll' a r at ed He c etve r- Sya h'm for AM, ~'M . SSM a nd CW
Part II : The SSM IF Portion

VHF CO MMUNICAT IONS 5 (l 9 7 3) . Edi tion I . I' a llu 01 7·5 3

( 2) II . J . Franke : An Inl ea r at l;."d K..c .. Ive r SYl t l'm fo r AM, F M, SSM and CW
P art III : Th e Ca rrlt.' r Ollcillator

VII F COMMUNIC AT IONS 5 (1 97 3), Edition 3 . " a lle a 167-168

(3) II . J . F r anke : An Int l' iraled Hec e tve r Sy at ..m for AM, F M, SSM and CW
Pa rt IV: A t' Am pllfl l" f and CW F'Ht e r-

VII I" COMMUNiCAT IONS 5 ( 1973 ), Edilion 01 , P i llu 208·2 11

(4) II. J . Frankl': An Int l:' i r ah 'd Rec e tve r 5ylt('rn fo r AM, FM , 55 U and CW
Pa r t V: Input Modulie a nd F M P or t ion

VHt' COMMUNICATIONS 5 (1973 ). Edi tion 4 . Pa au 212 ·219

(5 ) II . J . F rankl" : An Intearated x ece rve r System for AM, 10' 10.1 . SSU and CW
Part VI : Pcwe r Supply , A F· Lo wpa.a FUt"" r a nd 5- J\Il'll'r

5tai""l1

(6) VHF COMM UNICATDNS 6 (19701 ). Edr tum 2, P ag es 107 - 113

SEC OND FRENCH EDITIO N OF VHF COMMUNICATIONS

The grut popu larity o f t he Urllt o m nibus ed ltton of VH F COMMUNICATIONS
le ad not on ly to a reprint o r same but alae to the pubUcation or a second
o m ntbus edi tion. T his edlUon Is packed full of most of th e la te st de s igns
published In VHF COMMUNICAT IONS. Pl e ase mrcrm your Fren ch s peaking
fri en ds of th e avai labil ity of both om nibus edi Uo ns. Further Oeta1ls can be
obt ai ned from ou r Fre nch r epre s ent ati ve unde r the roucwtng add ress :

Mlle . l: br tsUane Mtc bel, F!i SM, tes P tll t a, F · 89117 PARLY, France
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AN INTEGRATED RE CEIVER SYST EM FOR AM, FM, SSB and CW

PART VIII : TIlE SYST EM IlOARD

by H. J . Franke, OK 1 PN

Thl. article I. to dt'acrlbt' t he ayat .. m boa rd wh ich ha . be en mentioned In c o n 
Jun ction with the I• • t two module-a of th e 9 Mlh recetve r. In addition to thla,
a t-ve ra l modification. a r t' 10 be d.... c t-Ibed for th e Ind ividua l modul e s .

Th l. m".n. that th e 9 Mll z , all -m ode r ecetve r I. thus ccmplet e , Tb e gn'at
a dvant ag e of t hb Iyatem I. t hat It ft' quirt' . o nly a m in i mum of . Uinm ton t . The
in d iv idual de sc t-lpt ion a nd po.albl .. mod l flc atlona a n - 8galn Hil led In t he r-e-.
r.. r-ence e 0 ) to (6).

II I. , or ccu ree , po••rb te fo r 10.7 Mll z rtltt' ra to bt' uI{'d and the rece tve r
allgnt'd to th t l In te rm e dt ate Ire quency, Any r ecetve c on ve rt e r p rovi din g .
lu Ua bh: Int e rm edfate fr equ ency can b.. ueed. T wo dlfre r-ent c ont rol vo ltag"l
a re a valilble for cont roll ln il th e preamplifier II taiel of th e r ece ive conve rte r :
Ont' ha vln e luitable c ha rac te r l.tic. fo r cont ro ll ing the P le ll('y IC. and the
eeccnd l uitable for cont rolUng dua l- gatt' MOSFET I.

It the 9 Mll z r ee er ve e i l only to be Uled for I ho rtwave ope ration wher-e tre
qUl'ncy modulation il not r equ ired , It I. poili ble fo r module OK I i'N OOS to
be equ tpped with a n AM c ry l ta l fill er Inlte ad o f th.· FM c ryltal filter end for
Ihe Int eg ra t l'd c i rcuit CA 3089 E t o be d elefed, Gate 2 of tra nlliltor T !l01 . hould
then bl ' Ied via a vo ltage dlvl dt' r via I't S09 with approximately 4 , S V. The
a utho r an d edttor-e wou ld be ve ry lnt e reet ed In a d...lan of a l u lt a b lt' , I wl tcha ble
r ..ce tve-coeve et ee for the ttve amate u r I ho rtwlve bind. , Fo r a lnil t' - band o pe r a 
tion. It II pollible to uae m od ul e OJ 4 BG 011 (7); In th l . ceee , the li nt Cryltal
lI ltt'r I hould be In th l l modul e Inat"ad of In m odul r OK I PN 00!l.

Thl l com btna tlon la alao l ultablt' for u ee with UHF ccnve rte r e hs vln ll an tnt e e
me dtate f r-equency of 28 to 30 Mll z . Howe ve r. for 2 m oper-at ton , II l inlll e 
conv e r-eto n lup.. rhet II prefer-able with r e s pe ct to th e ca pa bil ity of handling
I t r ong . igna la . A 144 Mllz /9 Mll z eecetve c cnve rte r ia to be deec r-tbe d In one
o r the n...t e dition . o f VIIF COMMUNiCATIONS that hll8 been dell illed by
OK 1 01-' . It I. e xt rrmt' ly l ulta bl t' fo r u se with thl. IYltrm .

1. T il l': SYSTEM IJOAHO ilK 1 I'N 008

AI can b.. ee ..n In the photogr-aph of the lIuthor' l p r ototype g tve n In 1"llIUre I .
thr .I x Individual mcdul ee lire mount t'd back-to-back In tw o r OW l OII th e Iylt",m
board. The connectlcn pin I art' t o be foun d on rhr-e e a ldea of thl. board . 13- pole
cce nectc re a re ul ed th roughout. All m odu le . are mcvnt ec .0 that the a Ujnme nt
e le me nt. a r t' accrll ibl t' whe n the ccve r-e have been r m oved .

Tht' Iyll t' rn bea r-d ha l the dl menllona 240 mm x 87 mm a nd ha a been dt'a lanated
OK I PN 008 . It 1a do ub te -cce ted 1 0 th at the conduc to r lane . do not radlatt' and
10 that geed a round co nd it ion. extet , The com pon en t Iocet tcn e ar. alvr n In
Fi llur. 2 . The upper aurfacr I. not a tven e inee It o nly coni l i t l of I cont in uoul
ground lu r rac . which hal only be en etched aroun d th . ec eneence pin I an d a round
the few compcnen t e , Wilh the exceptton of th e ala 13- po lt' connecto r-a, on ly a
fe w ferrit e c no kee and bypa'l ca pacitor. a re pr o vtced, Th e 10 kn re a lat or I•
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il ueed al volume control for module OK I PN 004. ccnnecucne a re made to
th e ground surfact' a t eleven pointe on the boa rd , which a rt' designa ted by a
ringt'd point on t he component location plan . The ee connect tone Ihould be made
on the upper a nd lower etde of the board, e tnce the compcnente , ( connectors,
cepecttore ] cover thil and can the retore not bt' eo lde red to the upper ddt" of
t he boa rd.

Figu r e 3 givt"1 the complete block diagram of the 9 Mll z r ec e iver with all com
ponente that art" accom modated on the eyetem board and etec indicatesthe re
qui red ex ternal ccmponenre. A coexta! cable I hould be connected to the 9 Mllz
inpu t ( Pt 4/ P t ~ I; all other connectionI should be made with no rmal inaulated
wi r e and art" not critical. The Individual I wltches and pc tenrtcmet e r e can be
ccrnbtned U requi red, as can two S-mete rl be provided Instead of one. Th e
voltage divider at connection Pt 7 matches the high AF-voltage of tht'AM-module
to the out put of t he other modules .

Bat te ry ope ration II pol8lblf' via ccnnecttcn Pt 13; thil point a nd the receive
converter are fed with a IltabUlzed voltage of 12 V via Pt l~ . T he 6 V vol tage
at connection Pt 17 should only be used for the ceemetcr-s, Connect ion Pt 16
Is available fo r all othe r 6 V eoneume r-e, Higher level Af'-am pl1fien ahcul d be
supplied from the unltabllhed voltage available at Pt 13, however, ettenncn
s hould be paid that the bullt·ln power t rena to rme r- il not overloaded ( ~ VA ).

1. 1. COMPONE NTS LOCATED ON r ue SYSTEM BOARD

6 r a-pcte connectors for ectdc r mounting
~ wide band ferrite chokes 2.5 tu rn e In a 6-hole co re
2 elect rolytic cepecttor-e 100 /.1.F/16 V
1 elect rolytfc ca pacitor 2.2 /.1. F /6 V ( tantalium drop type 1
4 ce ramic capacitora of 10 n F o r more
I resiator of 10 kO

1.2. PR EPARATIO NS ON TilE SYSTEM BOARD

Aft e r drilling the ayate m boa rd , the 29 connection pin a and the 11 gr ound con
nections are mounted . T he through-connt'ctionl I hould not protrude on th e uppe r
slde · ( g round au rface ) of the boa r d. Afte r thll, the components an d the Ilx
13 - pole conn ec tors a re soldered Into plac e. The ccnnecto re ehcutd allO be
scr-ewed Into place ao tha t no preaeure Is made on the solde r ccenecncne. It
II now poeefbte fo r all external connect fo ne to be made .

2. MODIFI CAT IO NS TO T HE INDIVIDUAL MODULES

It il asaumed tha t each of the Individual modulea have been built up as delcrlbed
In VHf' COMMUNICATIONS . A p reltml nary a lignment II not nece l8a ry e tnce the
final alignment can be made eaaUy on the syat em board . Howe ve r , it il ne 
ce.sary for t he lo we r mounting holes of the TEKO boxes to be tnc r ea eed to a
diameter of 3.2 m m and fo r 11.1 3 nut. (o r 11mllar I to be glued in to place with
a dual- com ponent adhe etve , T he two uppe r hc le e pe r box can r em a in aa they
are fo r aelf- tapping ec r- ew a, o r allo be changed. Afte r hardening of th e adhellve,
the Ind ividual modulee a re Icrewed to the system boa rd with the aid of 10 mm
long 11.1 3 ( o r slmUa r ) ec r-ewa, If requ ired, 11.1 4 nut. ca n be uled a • • pacer••
Thla mounting alec provide. an additional ground connection.

- Ul 5 -



2. 1. CARRIE R OSCI LLATOR DK 1 PN 00 2

With th e alven dimen.ionlna of the ba ee voltaae divide r comprilina It 202/ R 203 ,
the collector current will be 10 high th at vi r tually no collecto r-emitter voltaae
will remain due to t he voltage d rop acrOI. the collector a nd emitte r re . lato r .
Thia r ...ult. In a n ou tput volta a" wh ich Is too low and may even be dis torted.
T hla fa ult can be avoided by inc reasing the r e e tat ance value of R 202 to 33 k fl .

2. 2 . AF AMPLIFI ER DK I PN 004

Acc ord ing to t he latest Information pu bli ah ed by P le eeey, the A F am pllrle r
SL 83 0 I ho uld be o pe rated from 12 V. ( Max im um pe rmfaatbl e vo ltaae: 18 V) .
Thi s tact ha l been taken in to conetde r a rton o n th e syatem boa rd. Th e dropp e r
r e si stor for tne volume control ehould th ere fore be Inc reased f rom 4. 7 kfl to
10 k n. T he loudepee ke r- s hould ha ve an Impedance of at leaat 8 fl. The mos t
favourable im pedance would be app rox imat ely 40 r,; In this case, th e ampllfll' r
wo uld provide an output power of approdmately 200 m w ,

For adjuet rne nt o r t he t r-equency r-eeponae , P teaeey aillo r ec omm en ded a n addi 
tio na l 100 pF capacito r In addition to capacitor C 402 wh ic h II then connected
betw een connec tion 4 of the SL 63 0 a nd a round. In addition to thi e , tw o modi 
fl ca tlona a re requi r ed wit hin module OK I P N 004 wh ic h ha ve already been
mentioned in VHF CO MMUNIC ATIONS:

Ca pacitor C 404 ahould be Inc r ea sed to 22 n F and an additional di r ec t-around
connection ehculd be made on the P C- boa r d (rom connection ] 0 of the SL 630
to PI 11/12 of the pl ug - In con nector.

2.3 . POW ER S UP PLY OK I PN 00 7

Th e Ilupply voltage of 12 V wall found to have too high an Impedance for ope r-ar 
Ing th e AF am plUier. For th l l r ee ec n, two m od i fi ca tion s are to be given eac h
of which II luitable:

The d roppe r ree te tor R 70 1 ro r the aene r- diode 0 703 Ihouid be redu ced f rom
!l60n to 39 0 n ; o r the pa r a ll el capacitor C 702 can be Inc r ea sed f rom 1 .ut ' to
10.uF o r 22 .uF.

3 . CHECKING T HE OP E ItATION

Flr8tty Inse rt only module OK 1 PN 007 a nd connect to the power Itne . The
voltaaea a t ccnnecttcne Pt 13 and Pt l!l to P t 17 I hould be meaeu eed , If these
are cor rect , It 18 pol8lble for the ot her mocvtee to be tnee rted. T he ext remely
Ilm ple alignment o f modulel OK 1 P N 005 and 006 8hould be ca r ried o ut acco rd
Ing t o the Info nnation given In the ind ividual I rtlelel . Fi nally, pot en tiom eter
P 301 of mod ul e OK I P N 003 ebculd be adJust ed ao that the SSB S-mete r jUllt
indicate I a Illahl no l le level wit h conve rte r and an tenna connected . T he full
ac a le defl ect len can be adjulted with the aid of r es let o r It 709 .

In the call' of th e F M S-mete r , the full acale denectlon can be adjusted wi th
the aId of r ea lsto r R 7 11. Fu rthe r deta ll l a r e gtven In the Individual artlclel
delc r l blna the.e modu le• •
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2 m CONVERTER WITH EXTREMELY HIGH SELEC TIVIT Y

by H. Sutterlin, DL 1 LS

ThE' autho r d ernon at r- at ed the above 2 m converter at the German VII '" Conven
tion In w e tn he t m , The e xt r- e m ely high aelectlvtty , and go od largt'-Ilignal ha ndl in g
c a pa bl lit le s o f t h e conve r t e r- made it ext r-em e ly euttebre tor repeater- stationll,
or cou r-ae, s uch c ha r-a c t e r-lut ic e an- just 811 deef eabl e for home and mobjle illa
tion •• For this r-ea ann, t he conver-te r 1. now t o lH' deec r-tbed, The high 1I(>I",c
UvUy 18 pr-ovided using bandpass fIl ll'r'II ullng coaxial linl' lI with helical Inne r
conduc tor•. SIncE' tilt' const ruction i. maul' In Individual chembe r e , it ill mor..
pXh' llll!vP t ha n would be the cese when using p r l n t ('d circuit bear-de, Ho wever-,
It ill not too ex te naive tor amat eu r- meene. A certain uogree o f mt'Sliuring
equi pment Is neceaaa r y If t he setecuvuy 18 to be u s e d to tne l'tJIl. The- dt'lIcrlb"d
converte r does not poe eeae a local oec lltator-, but IIUCIt an oecmatc r 8trlp can
be t a ken f rom one o f t he many coeve rt er-e t ha i have been deec r- Ibe d in Ihl8
magazine .

I. SPECI FICA T IONS

Ban dw idt h an d lIelectivity:

Ba n dw idth

0 . 5 Mll z
I Mll z
2 Mll z

Acco rding to t h e alignment o f the bandpaes fUtl!r:

Se loctivtty at ep prox. 1 Mllz spacing

20 d H ( Fig. I I
16 ou ( Fig. 2 )

Fig. 1: P a s sband c urve of the
DL 1 LS c o nver ter

Fig. 2 : P a s sband c u rve
w ith fixed cou p li ng

Ga in : 22 dB w ith a band width of 0 . 5 Mll z;
17 dB with a bandwidth of 2 Mll z ;
m ea eueed with a lo ca l oscillator vo ltage o f 1. 5 V at t he mixer.

Input matc hing : Rene c ted po wer lelia than I"'.
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T he o the r ' peclflcatlons w.. r v melu lu red with an . 1)0' , t rip of 10,7 Mll z ,

Image rl'jl"ctlon : 1 0~ d U ( with 21. -4 Mlh 'paclni ).

Sensltlvlt v : Signal- to-nolle r eue • 20 dU for Ul n • 0 . 25 IlV
I m t' 8¥Ure d at 60 o with!:. 8 k lh: de via tio n I

t... rg,,- , lgn al -ca pabllit lt' l: With a r .. qur t -ed l iinal o f I j,lV I t t ht' input 01 the
r ecetv er- an tnc r ea ee o f nc tee by 10 d Uwal obse r-ve d
whe n a n unwlntt-d ca r r te r WI I p reeent at tht· gtven
frtoqul'ncy II pacing. a nd a t the given po we r r atios In
e ace •• o f the wa nt ed ,liTlal:

F'r-equency . padng St n ngth o f th to In te rfto r rlng I liTla)
rt'f... r-red to I V in to 60 n

1, 6 MHz
600 kHz
100 kil l.
50 kil l.

96 dU ( 156 dU with additional 3 -Iink fUte ,. I
90 d B ( 135 d H with addU lonal rIlter)
70 dB
60 dB

'"

~2~ ~ r'" ~ I ' I'l lU-I2P~ f" : 22:
=I I ; i .., =i= I j I "I I n.

I
I :: p! I I ) I

0_

'~~ T1 I l.Sp 'O67~

" I" .' s " I" I 0' s

I .. 1 o,~ I I I dEI 0' 0
~~ I

~ n. HP4 1 l "'t. I I I
I I J I I " rtfI I I I

I1mml
I I 1 I

I: I 1 ! i ~
r I'" I 'n I

# 0.'''' '" "I"DL 1 LS "~

Fig. 3 : Clrc ult diagram of the 2 m conver te r DL 1 LS

2. CIRCU IT DETAI LS

Tht' ci rcu it d ia gram of tht' eenve rte r 11 ,I ve n In Jo'1aurt' 3. Om.' bandp l aa fl Itt'r
l a p rovided before th t' HF ampllflt'r and between the ml xt' r I tlgt' a nd IF am.
pllflt'r, The four VIIF circultl art' r t' aonant h t<lIcal Hn e s , th ey a re t un e d with
the aid 01 a hlgh .qual1ty tubuli I' ce r a m ic t rtmme r- . The input I. de . lgn t'd an d
tuned for power matchin g . Wire . 01 1. 5 mm diameter (l ~ AWG) I nd 30 mm
In Irngth are used for cou pUni th e bandpa. s IUter. an d a rO' ptec ed near to the
hot end o r the d rcuUa. Thi s type of cou pll n, allow a the ccnve r-te e to be a d·
JUl te d to a bandwidth 01 between 0.5 M lh and 2 MHz a ccordln, to th e application ,

• 16 9 -
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Ga te 1 o r tin' dual-iale MOS I-' ET II Ioo eety coupl t·d. T he iain or thl ll tran li l lor
can b.. va ried with th e aid or tht, DC - vo lta it· a l iale 2 or th la I ran a lat or . The
volta it" r equtr-ed rcr t hi l II b..twe..n app rodmatt"iy + !l V a nd 0 V and can be
adJuated manually o r o btained rrom a rectlfl .. r circult In the IF' c hain and ul ed
all AGC. A 5 ufo' capa.cltor with ahort connecuone II mounted In the vicin ity ot
the Intermedlah' panet tn order to increaae t he control-time conatanll and fo r
ril tt"rlnl '

The mtae r II allo equipped with a protected dual-late MOSFE T t r a na iltor,
Ga te 2 ahould br red wit h a low-harmonic local olcUlator volta Ie or I. 5 V 'or
tull ,aln. Gale 2 II ,roundt'd via 0/0 7 n Ic r- UC-vol la,eR. Thb rt"lllI tor b ua ed
11multant'ou,ly for tt"rmlnatln, the local o'ciUator voltaie ao Ihat a 50 n coa.lal
cablt" can be ueed tor Irue rconnecttng Ihe converter 10 t he local olIclUalor
modu le .

Tht· rt'lonant ci rcu it a t th t" d rain III dt"allnt"d to r a fr-equency o r 10 . 7 Mill In
the liven application. Tht" cepactttve ta p II eelect ed 110 thai th e r equi r ed ba nd ·
widt h I, o btain ed unde r load . It III only nec ea.. ry fo r thl l one r esona nt ci rcuit
to b.. chanied when uaed In conjunction with other Int e rm ed tet e Ir-e quen cte e.

•

~ -»~
)j'

" •
~

I

,,,- ~e .
II •

• Q ..
Fig. 4 : Components prepared for Ins tal la tion

3 . CO MPONENTS ( FI,. % I

T I . T 2: 8 tu r n l of 1.5 mm dla. (15 AWG I dlv" r- plal"d coppe r wire. 1.lt
auppo rtln,. cu te r- dlaml"t"r 14 rnm , coU-I"njth 20 m m , lon,
e nd 34 mm .
Coil tap on L 2: % tu r-ne t rom hoi e nd { trimmer I
Coil t a p on L 3 and L 4: 5 lum l trom hot end.

L 5: 20 turn l at 0. 4 mm dla. ( 26 AWG ) enem elled coppe r- wire
woun d o n a !l mm coil to r mer with ehc rr -w eve co r e.
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4 cer-amtc tubu lar t rtmme re 1. 2 • 12 pF ror alngle-holo,· or 801d~'r mountlni.
:I feedthrouah capacitors tor solder- mount Ina. App rox. 1 nF

( velue uncritical 7
3 nNC ccnnecte re with squarl" nanit'a,

4. CONSTIWCTION

f'larurt" ~ .howa a photograph of the completed converte r with the COVl'r rt' °
moved. Tht' callt' la constructed by cuttln. a I mm thick bra.1I platt' a • • hown
In Flarurt" 6 , whlC'h la then drUll"d and bent up aa IndlC'ated by the daaht'd IIn~·a.

Finally, the ttve tntermedtere panel. and two aide ~neb are prepar-ed aa ahown
In Flarure 7. Tht" Int ... rmedtat e walla IIhould be placed into the appropriate holt'a
or alota In the U·ahap("d parta and aoldert'd Into pfec e , 'rne ene ptecee arl' t t u-n
aold.. r-ed to the two enda of th.. U-shapt'd cha ..I•.

Fig . 5 : Hlghly · selectl ve 2 m converter DL 1 LS

Hr a aa ec rewa should be eoj de r-ed to tht' topa of the lu te r-medt a te pa nelll all shown
in F igure 5 and u.l"d for mounting t he cover I 1301 mm x 70 mm x 1 mm). In
order to completely ac r-een the converter. a layl'r of metal foil III placed bet
we en the t'aat.' and ccve e In a almUar rnanne r- to Iha l u.l"d with TV-tunerll.

In or-der- to ensur-e that the HNC connector. do not protrude too far into the
ee ee, two .padni platea are mounted between the cuter- aid.. o f th.. ca.l" and
the nange of the connector •. It la r ecommended that the ce ee be lIilver·plated.
bu t th l . I. not ablolutely necealllry.

The .oure.... of both translatora art" bypaaled by ccnnecttng the capacltora
without connection leada or almUar capaclto ra with very Ihort connection a to
th e nee re et Icreenlni panef, The COUplini capacltora of the bandpallll fil ter.
a re conatructed rro m thick, .Uver-platt'd coppe r wire which 11 1l01de red to a
trim m e r and fed throuih a holt' In the acrt"l"nln, panel and then brou,ht Into
th e vicinity of the othe r trimm e r capadtor. The coupllni wl rel can be clearly
leen In Flaru re ~ . The IF ou tput coil L 5 II i1u ed to a lultable poettton In the
case,
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5. ALIGNM ENT

AI full ,aln . the cu r- s-ent r- qul~mf'nt. 0' th . conv H f' r a r a pprodmate1)'
14 rnA ( 10 rn A for th. amplln.r ata.f' I . T hla valu. ahould b reduced on varyIn, th .at 2 vo lt ••e 0' the r1nt tran.iato r a nd ahould Inc r .ae a llettt1)' on
connt'cHn. thO' oacUiato r volta.e. Attt' nllo n . hould be paid du rin. the a Uanm.nt
th.t the bandpa•• cu rv. I. aymm ..trlcal. At a ba nd width of 2 Mlh: . t h a m pll tu df'
re e pon ee i. I••• than. 0.5 dU. The aUJTlm nt fo r tht' low ••' bandwidth t. mo.t
f.vourabl fo r r . p"ate"i- application. and wh. n th activity 1a Ilmlt.d to • aman
poHlon of th. band.

- '~:o'+ 1 ,.-
I

, ...,,
I

THE NEW J -B EAM

MOONBOUNCERS
All of the MOONBOUNCER antennas can be e' th~r connected for Circul ar polari.a
tlon at the antenna with o~ feeder to the . hack. or If two feed.... are fed down to
the . hack. It I' possi ble to .elect vert,cal, horizontal. as well al clodlwi.. and anti
clodo:wl.e Circular polarization.

Circular poh!lrllll tlon II malt certainly the pcteneeuen of the future. The advantage.
of th l, form of pc terteeucn were dll culled In a recent arti cle by G 3 JVQ/OJ " 8Q
In VHF COMMUNICATIONS, The POlllblllty of , witching to any required polarl,ation
to find the momentary meet favourable polarisation il a great advantage of the
MOON BOUNCE entennee.

The followIng three types are available, which can be Blacked and bayed to form
amlys I Ultable for extreme OX modes I Uch II MS end EME:

Type Elements Iltt . Gain (dipole) Her. Beamwldth Boom length

5XY/2 m 2 x 5 11 dB (8.8 dB) 52" 1.67 m
8XY/2 m 2 x 8 12.2 dB (10.0 dB) 45" 285 m

10XY/2 m 2 x '0 14.2 dB (12.0 dB) 33" 365 m
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INTEGRATED 5 V VOLTAGE STA BILIZER FOR 1 A

by U. Tl1Im ann, DJ 5 UO
A volt.lt' , tabUlze r' I. Ivall,bll" for the- power- l upply of 1" lear'lt'd circuit. that
po.Ie I.el.n p r t' I Ui"..d control c i rcu it . I d r- Iver- a mplifie r and pa l . Irl"l l at o r
com plet ely Intl"grBtt'd In I I ln&ll" cau', Whpn t hl. Intt'i rated c i rcuit I , com pte
m ent ec with two ex te rn a l capacitor. and red with approximately 10 V DC, an
output volt age of 5 Vat a cur- re nt of m.... I A will be Ivan. ble. T he Ie I I a lso
prc vtded with Inh' irat ed protect ton c i rc uit. lIiainat ove r-current an d therm a l
ove rload.

Wh t' r eo l . th e vl rlab!e yoltait' atablllzl'r deae t-Ibed In II I t'qul ppe d with the
L M 305/SG 305 and ex te r". l po we r t r an . l.tor po......e. aUahtly be tte r .pecin
eaUona for labo ralory powe r luppliea and fo r providing the opl'rall", voltail'
for I ran,lalor cr rcu us, the Intelraled ~ V atabllilt' r equipp..d with the LM 309/
SG 309 ( 109, 209 1 ha a advantaie. In th.. pr c vtal on of the operatlni voltai" of
m odul ea equl ppE.'d with TTL · IC. , Althouih . num ber- of t' lltE.'rnal ccrn ponente
and const ru ct ton tim e la ..ved with th e type SG 309. It I. not m or e expens tve
than thl' SG 305, Thla a rtlcle II to deac rlbe the m o re Important I pecinc a tiona
and t he applica tion of th e ~ V atabillle r SG 309.

1. SPECI FICAT IO NS
1. 1. LI MIT VAL VE S

Operatini
50 109 :
SG 209:
SG 309:

tem perat ure of th e
_55 0C to +150 oC
- 25 0C t o +150 «c

o °C 10 +12 ~ °C

j unction: Input volt ail': 35 V

Power dl aaipaUon :
li m !t ed Inte r nally

T he above atabtllz e r l a r avanable both In a TO 5 and T O 3 ceee, f' l l\I r e I
and F lJUre 2 ahow which ea r- r-ent can be provided I t I ilvt'n voltlie drop, heat
d n k and ambient rem pe r ewre with both ve r-e ton e. Ty pical vllue . are : Ove e
voltlil' 10 V, t'.i, volt ait' drop 5 V; am blE.'nt tempe reture ~ O °C . Thl. mean .
tha t th.. TO 5 ve r e ten can be uaed up t o a powe r dbatpatlon ot approxi mate ly
1. 2 W with e pprop r- Iete coollni fln . which then cor reaponda to a pprodmate ly
2~ 0 rnA . Unde r th e l ame cond ltlonll . th l' T O 3 ve r stcn equipped wit h a heat l i nk
KS 100 ( 7 ~ mm long } provide a a pow er dlu lpation o r appr ox imately 7 W which
then cc r reepcnde to Im a x ::liO I. 4 A.

Is
1••
I

50 75 KlO
~I •• "'9<fI Oh....

0
TO ) ~~

-,
......... "f- lWQl sink

• \Hfo ' t 'lnk ,,/'" <,,-
~=' »< 1"\ \, cool! l int

<, \

•
W

' "

!•

W 10 5 ~M
•
,

~(lOlIn f ,n t y H'O' tln h
1- -, \..

,, \WI' hou' ,>--<,coolin; l in t•
"

i"-..'\

• 17./1 •

Fig. 1 + 2 : Maximum pe r mlu lble power dissipati on
of the Integrated circu it sa 109/209/309



1. 2. O l'lm ATl NG VAL UI';S

The (oll owlnl .p*,cUlcation. are yaUd.

Junction tem perature TJ 8 25 0C; Uin 8

wherto no t oth.. rwl.e
10 V; lout 8 0.1 A.

gtven, (or.

m in. Iyp. m.. . Vnll

v
v

5. ,
5.'

..,..,•••
•••

Outpu l \10118'10
SO lOll/SO 2011
SO 30 11

I"h,NYation of IhO' oulpul vollall.
wll h an Input yoll a ll" Oudyallon • " m'
FJucluaUon of th . oUlpul voila, .
Wllh OUl pu l ..lIrrenl OIl.. lual'ona
TO ! v.rlion
TO ' ve r a loro

SmA · Ioul ! O.!A
SmA o loul' I . ! A ""

50 mV
100 m V

Tol allol.rVlCIP or Itl. Olli pul
yo ll a ,.
TO! : 1m.. 0 0.2 A: Pm.. 0 2 w
TO 3: 'max ' 1.0 A: I' m ax ' 20 W

Qu l.....nl Cll r r.nt 5

! . 2! V

10 rnA

Suppr... lon of IIII. r f.. renc..
vo Ua•• al Ih .. Input

10 114 ! 10klh '"
lnlerr,renc. com po neni
o r the oulpul yo ll a ••

Lcn(l . nn vOUa f e .av~t1on

10 114 ~ ! 100 klh

lOKI f f '" 10klh
"
e. ,

"

.. V rma

n

m'
1"llUre J .how. the ou tpu t voltage fluc tuation mea.u reod by the au tho r .

• 115 •or the output voltage

0.& 0.1 0.' 09 A to0.1 0.4 O,S

l oul - - -
fluctuati ons

01 0.2

M easur ed

,

~~n U~'f
", 4,90

• , 4.90
10 4.90.. 4.91, 10 4.91

" 4.91

l MtQl u..d Q.
1(lUl > l A,

OJ 5 UO
I

""""1)"... . nov

,.

.",

F'lg. 3 :

,.

•,
,..
"

t",..
Uoul,



,".."
"..

Fig... : Applicati on as
5 V s tabl l1zer

rl~ . ~J : Ci rcuit for a variabl e
output voltage

I~'~cr Rl
o22/' ''T''

..L ol)u'pu,
0

0 3

"o 0.'
ConnK.oon 1. eo.... lPtt~

' Ci CCI"

FIB.6 : Circuit as cur
r ent s tabi lize r

Ft g,7 : ConnecUons

2. APi'I.I CATION

fo' ilU r~ ~ a nd 6 a how how E'•• lIy th e lnt t' ilntf'd c i rcu it SG 309 ( lO ll , 209 )
can be u d I" 5 V volt_ ee ata bl ltz e r ( 10' 11 . 4 I, . a a aubUite r with variable
output vo lt lit· ( fo' il . 5 ) and .a atabllizt'd cu r t ent eouece ( Fig . 6 ). Th e input
c e pec u or C I II only neee ••• ry when I long cabl e- edltl be t ween the fUter
c apac ito r of the powe r eupply an d the int t'.rat t' d c1rculta. The ou t put capacUor
C 2 t. only u U 'd t o improve the dy namic Im pedance, He l l ator R 1 dt' tl' r mln t'l
the ou t put e ur-ree r.

3 . R I-.:Jo'ERl-;NCES

(1) Il. K, h IH t : A Un iversal Pewee Supply Ud n i an Inte gr-ete .d UC-Volt a ~\'

Sta bilizer
VHF COMMUNICAT IO NS 4 (1972) , Edit ion 2, P l i e l 121-1 26

R S G B HA N D BOO K S NO LONGE R AVAILABLE

Unfortunat ely, the RSGB have now informed us that both t he
Radio Communications Handbook and the VH F ·U HF Manual
are out-ot-prmt and are no longe r avai lab le .
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HIGH-IM P EDANCE PREAMP LIFIER FO R FREQUENCY
COUNT ERS FROM DC TO 60 MHz

by H. U. Schm idt, OJ 6 TA

TTL Intt>i rattod circuit. art' no .... Inexpenalv and aUow radio amall'Ura to con
atruet dl,ltal trt'qut'ncy counte r e tnexpenatve ly , St"vt'ral artie"", neve been
w r-n te n and It'vl" ral kit, ha ve been offered. T helt' Inexpene lve TTL Ie, can be
ult'd upro approximately 60 Mllz .

Sc ho ttky TTL Ie , a rt' IvaH,blt' fo r U l t' upto a pPl"Oxlmatt' ly 100 MHz. Howeve r ,
the conarructtcn I, ccmpltceted e ince the In pu t. a nd outputl ot the TTL IC ,
p rodu ct' vi rtually. com plete r ,-,nectlon o f the ,IIn'\ which can CIUllo' lar,e
ove r-ehoot t' fft'cU and m ul tiple pule e e ev en whe n aho rt connectiona a r t' ueed,
Fu rthe r m o re, it I, o n en difficult to ob tain th t' h1i h Inpu t I.. vel, reqctr-ed a t
10 0 Mlh. T hta mO'. n. th at EeL -ci rcuit., who lit' Inputa and o utput I can be.
m at ch e.d to 50 n . are pr-ere re bte at Ir-equen c te e eve r a pproxlmate ly 60 Mlh.•

An upper- fre quency lim it of 60 Mil a: I. a la o valid tor a hlllh - impedance. p re a m
pUHt.' r. ainc l' a ccnverutona! input or 1 Mn l/20 p fo' only exhiblta an input trope 
dan ce or a pproximately 150 r. ( capacitive .hunt 1 at 60 Mll z . Fo r thl. reeeon,
pream plltll!'ra tor h1llher t r e qc enc le ••hould be de .laned tor lower Im pedeneee
I 50 - 75 n I.

A di,Ual Ire que ncy counte r ahould preferably 11011100 be able to ma ke period and
pulee ml"a.u rl!'ml!' nta . Such a frl!'qu l!'ncy counter fo r DC to 60 MHz ahould ha ve
a hi llh -Impl"dan c l!' Inpu t and be provtded with a pr eampll tl e r havln , an inp ut
al"nlltlvUy of 20 m V ove r thl!' whole fre quen cy ran,e . Unfortunately. th e only
aultabll" prl"am pll ti e ra that have been de ec rt be d a re equipped wit h expenetve
ECL III circuit I.

Ala r ie number- ot pream pll flerl Ull" .eparate Inpu t circuit. for AF and R F 
voltalll"' , u.ually of medium o r 10": Im pedance an d the lower fr equ en cy limit
1. On t'n too hl i h tor period an d pul ae m ea su r em ent • • For thla r ea ecn , a ault a ble
prt'am plHler haa been d... l ined to s aUs fy thes e demand• • which I. 11011100 equtpped
with Inexpenetve components .

1. CIRCUIT DESCRIPTION

A. can be eeen In fo' l iUre I. the preamplifie r ia eq ui pped with a hiih ~impi"dance

ecurce- joltowe r Input c ircuit comp r lalni the t1eld I!'!ft'ct t ranaiat or Ofo' 245 C
( Ti l. The t wo antiphut' .lIicon dlodu D I and D 2 to'l!'the r wit h r e alator
R 2 p rotect th e F ET a.ainat overvoltallea of upto 200 V. The ma jority of t he
a mpll tlcaUon 1110 provided by th e Int e l rated ci rcui t I 1. T he Mot orola type
MC 1035 uaed for I I belon,. to the EC L II ae r ie.. It I. an em Ute r -coupled
typ e for trequ en ciea o f upto 120 MHa:. Th e MC 1035 PI 14 pin dua l ln · lIn e cue 1
1110 not a di,Ual 101lc circuit. but co mpriau three dlfferenUa l ampllfle r a with
balanced input . and out put. lone of the amplifler& po..e..ea a . ln ille -ended
output I. Th la eteec u can be u.ed .. amplifie r . comparator. Schmitt -triiier
or levIl ecnve rt ee , Eac h ampUtier po.....'" a . al n of . lx t im", for puah -puU.
Th e -3 dB ·bandwidth t. 50 MHz. and a u . a ble aaln fa provided upt o approx .
100 MHz . The ccm mcn-mcde .uppre ilion amount a to 80 dB and the output volt 
ail' co inc ide. with the EC L - le vel of a pproximately 850 mv. T he Ie I. 11011100
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equippe d with a conatant voltage aou rce which ret'da th e baa... tran alat or o r th e
dlfre r t'ntlal ampl lfie ra ( cona ta nt cur-r-ent ecurcee I and alao provtdee a vol taif'O
Ubb (approx • • 1.2 V rer. t o Uce I. One input or a dHte r t'ntial am pU tlf' r can
be connected he r e it a lnih· - ...nded ope raucn ia r-equf r-ed,

,.0"

.10

,.

,vee

"(l
00

"--(I

100 :~; Ii'"

1--+-- - -

21l2l-

,O-II-J;'--...._;1t-t~ '111/6

Flg.2 : Inter nal ci r cu it or the Motor ola Me 1035

In th e deee r-Ibed a pplication, two ditrerentlal amplitlera are u led In l e r lea Ind
th e th Ird op. ratf'a aa Schm it t - t rl l i e r via thf' tf'edback vol la i e divider com prla 
Ini ft 11ft 8. The unuaf'd ditterf'ntla l Input at II la connected vi a a eecend
ao u rc f' - fol1ow" r ( T 2 l to an adJu ltabl t' voUa i t' ot approxim al "ly 0 V tor tern
pe r-atur-e ecm pe neartcn , Thla volta i '" a ll owa tht' I witc hlni thre l hold at the
SchmUt -trl' it' r to be adjuat t'd tor variou l in put voltait'a which la ve ry rlvou r
a blt· for mf'l aurln . the It-equency o r voltaiea with a ha nnon1c content. It
poaalbl "" t r ani l i to ra T I a nd T 2 should be selec ted to ha ve th e u m e e lect r ical
data , e , i . the voltait' of both ecu ece e Ihould be Ide nt ical with the i a te grounde d,
th e ab aolult' val ue la not Im po r tant .

Norm a lly , the Me 103 ~ ope rate s with an ope ral1ni vollai t" of • 5.2 V. The
volta i ea Ucc an d Utot' a re I hlf ted with r e epect 10 iround acco r dlni to a pplic a 
ti on not " . (51 10 that out put I c an di r ectly dri ve a eem mcn-emnte r Nl'N trana
lato r IT 3 ). Thla ae rve. aa th e leve l ccnve rte r to TTL-leve l. Since cenneenon
14 mu at be fed with + 1. 8 V, eonnecttcn 7 ( - Uf'e) II connecte d to - .. V and
th e opt' ratlnl vo ltaie for th e Ie la . ent' ratt'd with the aid of th e eene r di od e
D 5. In o r de r to keep Iran aiat or T 3 within th e TTL opt' rat ini r an i t' even under
unfa vourablt' conditlona , It II Important that th e voltlit' ot + 1. 8 V to i round
a t pin 14 la m a intained exact ly , Tht. can be ac hi eved by .l1iht va riation ot th t'
ne i atl ve voltaie a t Pt ~ .

The . lo p" ot th t' equa r ewa ve out put voltai t'. a t the uppe r frequ"ncy li mit art'
etee pe ne d In th e . ubaequt'nt pu l ae I hape r com prla1na: t h" two SChott ky TT L - i atn
( 1/2 SN 74 S 00 N I. The second, and othe r tw o that r em a in un uled ca n be u aed
tor th e 10.lc c i rcuit. ot the actua l counte r It r e qu ire d.
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The IImlllng, wldeba nd ampll l1er wit h wbleque nt Sc hmltt- t rliier prov ide. a
aquarewave output voltaie even a t the Icw eet rr-equenctee, T he hi gh ialn eruure.
tha t the Inpu t aen.ltlvUy of 20 mV la malntalne d upto 60 MH z .

2. CONST RUCTION

The complete preamplifier Inc1udlni pulae IIhaper I. accommodated on a dou ble
coated P C- board with the dtmenetcne 73 mm by SO mm . T hl. board haa been
duliTIatt"d OJ 6 TA 001 and II aho wn In ,"' Iru r e 3 comple t e with compone nt
loc a ti on I. All ccnnecucne are made on th e conduc tor lan e Ildt" of th e boa r d .
The compon ent eide i l In th e for m of a bro ken i round eu r-Iaee,

Th e pream pl trler ahoul d be in .taU ed Into the f requency counte r 10 th at it II
.1 near aa polaiblt" to th e Input connector-, If thl l II not pollible . th e Inte r
connection I hould be made at low capacitance ualni a ( 90 n ) ec reened cable.
II i. cnen eeee••• ry for the whole preamplifier to be ec r eened, lince s teep
pulael could be introduced into the high Impe-dance Inpu t from th e TTL-clrcuitl .

An tlOlatin, capac itor of 0.1 ~ F I hould be provided for m el l urem entl o f lupe r
Im po sed DC- voha , ea. T hi. cepac ttc r- can be br-Idged when , alvanlc cou plln, II
re qui r ed. Suc h a capac ito r wl11 , ho wever, r educ e the lowe r fr equency li m it to
10 li z. Since input vol ta,u In exce ee of + 0. 7 V will cauee dlode a D 1 and 0 2
to conduc t In forwa r d direction and will alte r th e Input Im pedance, It 11 a l.o
adv l l a ble for a 10: I o r 100 : 1 voltage divide r o r p robe to be ueed , Thi .
a llowl th e t hre l hold potenuomete r to be uled even wlth hig he r in put volt.,e e,

OJ 6 TAOO1

Flg.3 : Component locations on PC ~boa.rd OJ 6 TA 00 1
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I.H

T4
2 N 2905

"

. 'i V ' lab.

2.20

2200,., 12 V

lHIi==,,~_j~ ~__+:Sv '10b.

OJ 6 TA

]

Fig. 4: Circuit suitable for the negative power supply using Just
one transf or mer winding (cannot be short-clrcutted)

3. COMPONENTS

I J: Me 1035 P ( Mot orola)
12 : SN 74 S 00 N
I 3: itA 723 C ( Falrehlld I. 50 72 3 ( SiH con Gt>neral "

LM 723 CO ( Nation al Semtconductor J. o r TBA 281 (Slemen a /Phillpa)
14 : SO 309 or LM 309

T I, T 2: BF 24 5 C ( TI) or a lm Uar FET
T 3 2 N 709 ( very faat . wltc h!n&: tran alator)
T 4 2 N 2905 A ( eutccn PNP In TO I) cue )

D I , 02 : 1 N 4148 or I lm n a c d iode ( 1 N 914)
03, 04 : BZX 83/ C3V 3 ( stemene l. ZG 3. 3 or IlmBar 3.3 V eene r diode.
01) BZX 83!C5V6 ( Stemen e l. ZG 5.6 or s im il a r 5 . 6 V e ene r di ode.

Bridie rectifier: .. dl odt' l 1 N 4001 o r . 1m Ua r

L I, L 2: Wideband terrUe cho ke .

The capacUor va lue. are uncritical with the e xc e pncn o f C I ( 22 pF c e r a m ic
dl .. e c a pacit o r I. and C 10 ( 100 pF c e r a m ic dla c c a pac ito r ) .

A apacini of 10 mm la avaUable for the re al atora.
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• , OJ 6 TA
• uee U,

U, • "~ U

'" ...
270 I 3 ..

~ 2200"

723 C •
O.l~ )

Li ll'lll.r )=---l

:::V h "2' ,
MOOIlor,.

'"'
2

.", Co.... 18', ' 1 ..
<20,"

,,,
-,

Flg.5 : Circuit for a power supp ly If a s eparate tr ans for mer
winding is avaUable (may be short-cir cuited)

4. POWER SUPPL Y

A l uUa ble power l upply with -4 V Ja l Iven In !<' lsure 4. An inteinted ata bllh:e r
72 3 e N b used and the d reult ••au me. lh.t only one rren ercrm e r- windlni i .
ava n able for both voltagea . If, however, the tran.tormer provid e. two seconda ry
wln din l l o r a pprodmately 8.5 V each, the circuit gtven In FllJU re 5 can be
ueed, or ('o u rIP. a abn ple r- c i rcuit wUh tw o P NP tran l hto u and a aene r d iode
would alia be polil blej however, the voltaie sho uld be well - ltabUi z e d and ad
ju stable wnntn ce rtain lim it. in order to enaure a volt_it' of + 1. 8 V at pin 14
o f I 1 (6) .

5. REF ERENCES

(I) F. Welni 1rtner : A Fou r -Di pt F r equen cy Counte r Module for
F requencle. upt" 30 MH~

VHF COM MUNICAT IONS 3 (197 1). EdUlon 3. P a i u 159 . 17 1

(2) W. R. KrJtt e r : A Six -Di ill F requency Counte r for
Frequench~. between 1 Hz and Typ ically 100 MHz

VHF COMMUNICATIONS 5 (1973), Edition 2. P a i U 95-1 03

(3) W. R.KrUter: A Wldeband Preamplifier fo r F requency Cou nter.
upt o 60 MHz

VHF COMMUNICAT IONS 3 (19 71) . Edition 3, Pa i u 156 - 158

(4) W.R.Krltter: A Dua1·lnput Preamplifier with 2 : 1 Preaca1e r fo r
Fj-e quency Countera from 1 11: to Minimum 100 MH~

VHF COMMUNICAT IONS 5 (1973). Ed Ulo n 2. Pa l e. 91·9 4

(5) Mot orola Data Sheet ECL II

(6) Data aheet of SG 723 C!CN ( SUicon Ge ne ral ).
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IAR U REGION I

R 5 145.125 /145 .725 MHz
R 6 145 .150 / 145 .750 MHz
R 7 145 .175 / 145.775 MHz
R a 145.200/ 145.800 MHz
R 9 145. 225 / 145.825 Mll z

NEW WEST GERMAN REPEATER ALLOCATIONS

by T . nutan , G 3 J VQ / OJ ~ BQ

The .......t Genna,.. r t'pe lle r ne twork I. In the procell o f chaniln, over to the
600 kHz .~c1nl 'i~ed for lARU HeClon I. Since It I. known that. lar,e num 
ber of amateur, ua. luch repeltf'rl .1 beecone , and Ilfle. ~clproc.l lict'Rein,
.1I01Il'1 operal1on in other c ount riel It .1. thou,ht that I lIat of the planned
allocationl would be 01 intereat . Approximatel, hllf of the re pe a ter' have
chanaI'd OVIPr to the new frequencl•• and the rt'.t _111 be chlnemi ove r eerere
mid 1975.

1. VHF REPEATER CHANNELS FOR

R , 145.000 I 145.600 Mll z
R 1 145 .025 I 145.625 MHt
R 2 145.050 /145.650 Mllz
R 3 145 .075 I 145.67S Mil l.
R" 14!1. 100 / 145.700 Mll z

I. 2. vns- REPEATER ALLOCATIONS

Loc aUon Canal an
Chlnnel 1 0
Alt t'n wl ld e EN 14f DB' XA
Be rlin GM -n. DB ' SP
Feldbu , / T I EK 63h DB ' ur
Channel I
Aachb.rl EO 49, DB _ ZA

Bam~r, FJ 05a 08 _ VB

Bremen ES 75, DB _ WV

oetmold EL 05, DB ' WT
Outaburl m, 44c DB , WW

Channe-l 12
Fdd~rl/Ta EK 63h

Channe-l I 3
Baltic Coaat FO Hb DB ' XB
Black Fore.t EH 21b oB 'VH
Cham GJ Hc })B , VC
Goalar FL 03! DB ' WS

Channt'l 14
Cobur, FK 55c DB' VC
o eoileondo r r GI 15J DB' XC
Ka !mlt EJ 5 lJ DB ' XK
Knue ll EK oar 08 ' XU
Koblen z OK 49J 0 8 ' ZK

Channel I 5
ZUlapU ze FH 46, DB ' ZU
Bock.~r, FL I2b DB ' XV

Loca tion Ca llal,n

Ludwi,.bur, EJ 76r DB , VV
Ocheenkopr FK 80r 0 8 ' ZB

Frledrich.haren EH 17c DB ' WV
Heldel~r, EJ 44e DB ' ZH
Merzl, OJ 33c DB ' XS
:-l'orthelm FL 21, DB 'VN
W1nter~rl GI62j DB ' WB

Ka r h ru he EJ 72J DB ' UK
Nordhelle oi, 69d DB 'VR
Oldenbur, EN 26r DB ' UO

Leer ON 68a 0 8 ' WO
L ue ch cw FN 65J 0 8 ' ZL
Muen , ter DL 09h DB ' WM
Oc haenwanl El 38J DB ' WN
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Loc.tlonl C.llilin Lc cer tcn e C.lIllill

Ch.nn.1 1 6
O.rUn GM H. DO _ WF .......1 t:l.. ~7. UU _ XE

O.ri h• 1m OK 04. UO _ XO Kon atl nz Ell 26d DO _ WK

Fnnk fUrt /M. t: K 64. DB _ VY
~hl.nch.n 1"1 78a ne _ ZM

lIam bu r . EN .foOd DB _ xu Nll.rnb.-r. t'J 47. DO _ ZN

Hlnnov. r EM "9d 08 _ WII Olnabrupck EM 61J DO _ ZO

KI II . n luhl DI 79J 08 _ ZF 5tuu•• rt EI17d DO _ WR

Chann.' I 7
Oad Ko. nl l EJ I~d 08 _ VB Grpdln. FJ 77c Oft _ XG

8 . nth. lm OM S6c 08 _ VG H· i t'n DLna DB _ WII

Or...dll.dt EO 2Sd 08 _ XN Ko.ln OK O~J DO f VK
Elm n 16S. DB II XC Lab' DI60a DO li WL
t'uldll EK 39J DO II U£ Trtt'r OJ 2"h DB II UT
GOt'ppln,.n EI301 DB ' WG Wu. r zbu r , EJ 20. DB ' WZ

Chann.1 I'
A. c hpn OK IIJ DO _ WA Dortmund OLUb 08 ' ZR
AUlaburl rt SSb 08 ' UA G.... EJ 71c DB ' ZZ
&d lJ.n!.ld EK Ita DB ' Y8 Ka1s.ralallt.m OJ 41. 08 ' VI<
B.rUn 08 11 YL I..o.rnch 0 11 30. DB f XR
B,....m.rhavlI'n EN 33c UB II WC Trtb.-rl £1 n. DB II WX
Darmltadt EJ 24h DB II VO W. ldll'n GJ 22e DB ' ZW
Dt'll tt' r EM ~8J DO ' WD

Ch.nn.1 I 9
Eal.n OL "Sd DO II WE I'!orzht'lm 1':' 04d DO ' UP
"·r.- Ia ln l rt 39, 08 II X'" Plrm.lt'nl DJ 691 DO II VI'
lIoh. r M. I..n. r EL 70h DB II XM 51....n EK Olh 08 ' YS
Nu. m bt.'r l "'J oI6c DB ' UN

2. UIIF RE PEATE R CIJANNELS

• to 431. 0S0 I 43,.6S0 MHz ••• 431.300/ 438.iOO MHz
. 72 431.100/0138.700 Mll z

• .2
HI. 3S0 / " 36 . 9SO MIIz

• H 431. IS O / 438. no Mll z ••• 431. 400 I " 31i1. 000 Mll z
. 76 431. 200 I 431.8 00 Mll z n .6 431. "~ 0 / 439 .0S0 Mll z
.76 431.2~0 / "38.UO MHz

2.1, u n r REP EAT ER ALLOCATIO NS

Chann.1 R 70
Nuemb. r , f' J 46c DO _ VN Wf'u.lar xx 23p OM ' UJ
Old.nburl EN 26!

Chann pl R 72
Dul lburi DL 44e OM II UO Merzl l OJ 33.

Ch. nnp l R 74
Dortmund DL 48b DB II ZV f't'ldbt' ri/ T 1 EK 63h OM II VE

Chl nnel R 76
Olnabru eck EM 6 1J DB _ UM O.rm l t. dt EJ 24h DH' UU
Elm f'M 8S. DB II XX Oc hlt'nkopl Jo'K 801
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Cha nnel R 7S
E rbea ko pl DJ 16e DB ~ V V Zugsplt zt' ...11 46g DB ~ ZS
Gcc b - Kleve DL lIe DO ' VO

Channel n s o
Ba m b",r g FJ 05a Helte rn UL 16l- DB ~ UR
F e l db erg Ell Ilh DO' VS Luebeck 1"N 04h US ~ X L
Go.lar 1"L 03f May en OK 47 f

Channel H 82
Marbu r i EK 14. DB ~ UI Darn me E M 32i DB ~ US

Cha nnel R 8 4
Hann o ver EM 69a UM ~ VII Nortorr EO 70i DB ~ UL
Kn ue ll E K oar DB ~ UQ Stuttgart EI 17 d

Cha nn e1 R 86
Berl1n f;M 47. P inn a a t'n s ()J 69d
Llngen DM aae

NEW AUST RIAN R l'~P .!':AT ER ALL OCATIONS

Channe l Location Callalgn Channel Locat tcn Callalgn

I ' Gil sse OE 5 XKL I , 1-'11 57h O E 7 XT I
I 2 G167. OE 5 XU L 1 8 III 7ge O E 3 XPA
I • It! 53. OE 5 XLL 1 8 t-1 G 23 h O E S XMK
I , G il 23h O E 5 XGL 1 9 Gil 32. D E 7 XKI

Tra n s pond e r s :

In put Mll z Ou t put MHz C.Ualgn L oc a tion

432. 000 14 5 . 600 DE 2 XSG Salzburg G il 16J
144 . 375 14 5 . 575 DE 7 XZI Zuespilze Jo'H 46g,

COMP LETE KITS (or a 250 MHz SIX-DIGIT FREQUENCY COUNT ER
Total . OM 175. - - excluding cr ys tal oven
Total OM 879.· · inc luding crystal oven and spec ial crystal



A DOMESTIC TV -RECEIVE R AS VIDEO MONIT OR

by K. Wil k, DC 6 YF

A dome st ic TV ·rl'cl'ivl'r c an b., uaed alii an Inoxpvnetve monitor for video l ig 
na i li . With o ld.· r , tubed models , aome dHflcultlca can ln- ('lj counlert'u ernec the
cha8HI8 18 cncn dt rectly connected to on .' Hid.· of thl' power 11m", lIo wl' Vl' r , a
larat- num bor of tran 8Istorl tt·d . monochroru TV-r.'ct·!Vt'rl POIIIH'III1 a bullt ·ln
t r-anetc emer- whlch 1801011.:8 the 1If't gal vanically from tlit' power 11m', Tl\t!~w

latte r recetve ra ar-o su ttable tor UII{' In an ematcu r- radio s tauon. Sln et' h·ll· ·

vision rt'cl'iVf'rs art' not expvnalvv, It III eve-n worth while to pu rche ev euch II
unit {·xcluaiv(·ly for exper-lmvnt al uee .

Th18 article dt'lIcrlbt'd how an uddltlonal unit c a n bt, built int o a c on vcnt lonu l
domeat!cTV - rt'c,'ivt'r.A r-ecetvo r modified In thl ll mannot- dOl'S not only POSII\"SIl
an Input allowing it to bf' ueed all monitor , but alflo an output from which tho'
vtdeo signal trom thl' programme bl'lng r-ec etved can be tukvn, Thl. signal
co rre aponde to the terevteton IItandnrd and can be u sed for varloul'l allll"llmt'nt
and tt'1'I1 pur-poae s , when thl' modifit'd r vc ct ve r 11'1 to be used for convenuonat,
ucmesttc TV-rccl'ption . II {II only nevueaa ry to r output and Input to b., inte r s

co nnected ( Fill. I l.

Fi g , 1: A domestic TV -recet ve r
modifi ed (or use as a
video monitorI <j II <j I ,nput

"'l -u,;-;~,moJ
oc:::::::::: tV·r,ctlvtf

TV- receiver

Additional circuit

, - ' 4 Vpp,

"
70; o~m , ", "' , ", oin . I vicleoo

I. CIIA HACTE RIST ICS Of' VIDE O OUTPUT AND IN PUT

In orde r to ..neure t hat the rec e ive r can be used universally, It i . nece••ary
tor t he level. etc. of th e IIlinalB that a rt' avallablt" ellternally to be ot t he r- e -.
qul red values . T he value. required and thetr- characterl.tlcs a re "II to ll ow a:

Le vel : t • 1. 01 V ( pea k-to- pea k )
Input a nd outpul Im pedance : 7!l n
Synchronlz1nl pulBpII: ~I!iatlvt" goIng

- lee •



eolr.oo. 01 ,,.,.
plttu •• 'ubi-

. 120 '0'

R1

.12\1

Contra,'
tontroi

.1 2...

dt o en e

6 YF rm

----- - 1

-« r t,
::: ~ I:-, _ _ J 1)( 11

- - - -
~H

. 12 '0'

or

" mo .... la lO'

DC

-_.
ton...,t,r

Flg. 2: Ci rc uU or a conventional video amplttler

2. SELECTION (W TI lE INI'UT AND OUTPUT CON~ECTIONS

A vtdeo ampllfll'r circuit of Il. TV-rl' ('( '!vt'r ill t o b. , d"lIl'rlb.·u brh'Oy in order
to IIhow whtr-h c onn .. e t ten potnt . art' m 01l1 su tt abj e for co nn vc tln g the additional
module. Su ch ampllfh'r circuli . art' 10 be found In mo.t m odern TV-receivers
(FII·21 :

Tfu- o ut put .tinal of th.. v tdec ampHflt'f ullually drive . tht, c a t hod .. o f tht· picture
tubt' o The blanking and ay nc h ronl;cina pub.' . a r e POIlIt!Vt'-joln e and ",UJ control
Ih e ele crrcn bea m Int o Iht· bla ckt'r-than-bla ck l.. vel when thl." i rid potential re
maln , c o nal a nt. The I• • t tran .I.lor .tagl' ( T 2 ) which drlv.... thl' pi cture tubl'
c pe retee I II a phllw -Inv.·rt ln g ampllrlt'r. which ampllfl ... . th.· vtdeo . Igna l avail 
atrle at thf' eemocutetor from 2 - 3 V ( pt<ak ~to-pt'ak ) 10 Ihv r.'qulre lI le ve l o f
70 - 100 V { pt'ak -to -pt'ak I r-equl rvd for driving Ih(' plcturt· t ube,

The gain co nt r-o l for the vtdoo amplifier ( co nt rn et ) II u.ually connec ted jUlit
bvfo re th., outpu t Iita g.' o f Ih., vldec am pl i f' Ie r-, In ol'dl'r to l'IlIlUI'.' that th.· ou t 
pul tllag., i . decoupled lIuffleh'ntly from th .. vtd...o dr-modulutor- , an emtttur
Iollowe r- ( T I I Itl provld..d . a lm pvdancv converte t- tlub ll"'lu.'nt to the d..modu
lato r and pt ctur.. tub., i . UC- coupll'd. Thi. enau r-ee that th .. DC-voltag... compo
nent o r t he vid e o I lgn l l , whi ch de te rmtnee the brlghtn aa leve l of the prctu re,
la , 1'0 pa . .... d.

Tht' voltage -divider ratio of R lind R 2 and the bll. voltillt' IdJu .tmt'nt It the
video dem odulator hive been selected 10 that the DC-vohille co m pone nt It the
bale o f the output tranalator rt'maln. practically conatan t In the various poet
tiona of tne contralt control. The contraat cont rol only va riel the AC-voltlge
component , and nol the brl,htnf'a. of the pi cture which I. dependent on the DC
voltaie component.
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The poaltlon marked with " X" In the circuit dlasram slven In F lJUr t' 2 la 1'&
pecial ly lIultable fo r use allil Input and output o f th e video alsna!. The video
s ignal a t thl. point ia very almilar to the characteriatlca th ai are requi red.

3. T HE ADDITIONAL CIRCUIT

T he additional circuit II hown In F lsu rp 3 conslal& of a IIiIlnSle·atage output am
pitn er and a four · sta s " Input amplltie r .

'"to X]

'"'"

"

.., ., ., ., ."41 21k " 410 410

-;« 02 ."'uF ZM "
0- '" " ;«: C2

""
t s

l lli l "

,,"is, w,'. _"", '''' c t T~
".""

."
f-- m ." -<>\:! IN 91 ' m

' uF ."
2.211., ., .4

~',.) •• ." ." ~Cl ~" ." ."
" .. 15 e. 33O 410 " "Ou "oF " "

3.8C10 7

'"from

PI2 ~6

Flg.3 : Cir cu it of the addi tional m odu le

3 . 1. OUTPUT AMPLIFIER

Th e output ampUtier co nverts the Im pedanc e and level cha racte rlatics a l th e
emitt e r of T I ( FIS ' 2 I to th at r eq ui r ed by th e 75 n aya t"m. Thll m el na tha t
It a out put Impedance alao cor-re sponde to 75 n. If an emtne r - rcn ower Is to be
ua ed fo r Isolation and to ac hieve a highe r outpu t powe r- , a ncn -Ioa d voltage of
2 - 2. a v ( peak·to· peak I s hould be pr-ovided in orde r to obta In the required
outpu t level of I • 1." V ( peak -to - pea k I whic h lilil ac tually pro vided by conven
ti onal r-eceiver-s, Sinc e the synchronizIng puleee art' of th e correct pola rity
( ne gatlve - i oln g) a ai m pIe circuit ccmpr-Iatng only one tranalalor can be uaed,

3 . 2. INPUT A MPLI FIE R

Th e Input ampltti er tnc reesee th e le ve l of the vtd ec s ignal to th e r-equf r-ed level
of 2 • 3 V. A Saln facto r o r three t lm e a wa a aelected 80 tha t a eu metent video
lev el Is av a ila ble for th e output tran. ist or even In the moat unfa vourable con
dUlon• .

The ext ernal video alsnal to be viewed on the m on itor wi ll po aae. a a DC - volt as e
co mpone nt which can dUrer sreally acco r dlne to th e ecueee. Thl a algnal la ca
pa cit,lvely · coupled to th e ampl if ie r ci rcuit co m prlalne tran alat ora T 2 and T 3
vi a th e input r e al ato r o f 75 n . A fter palalne th e Impedan c e con verter co m prlaine
tran al at or T 4, a tu rt he r ataSe la pr ovid ed fo r adjult ment of th e black level
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wh ich will ha ve been loat due to th e capacitive coupling. In addition to th is,
an a dj uet a bl e DC- volta ge Is p rovide d that cor-responde to the vol tage at the out
pu t conn ee to r o f the TV - r e ceive r . Thill vol tage can bt· var-Ied In tht· range o f
2 V to 5 V with th e aid of potent tcmete r R U. T hill III ronowod by a fu rtht' r
Impedance conve et e r- compriling T S . In th i s manne e, th e eame char-acte r tsttce
are p r-ovided fo r the video output atage In the T V- receive r all we r t' p r-ovided
befo r e the a dditio na l ci rcuit wa s provi ded.

4 . CO NST R UCT IO N

T he a ddi t10na l ci r cuit i. accommodated on a lIIngle-coatf'd PC·board who s e d i 
m e nsion. a re 95 mm II 77.5 mrn , T h i ll P C - board , wh ich ha ll been de stgneted
DC 6 Yf" 007, III IIhown In Figure 4 toget her- w ith the compone nt locations.

n ......

Ule t Q'
PO, PII P12
l!l 1.8 0 8

• 1I 1
HF o Cl U o-£:ZI:}e Rio 1o 0 T1

o{llU-o RS ~R~ 0 )--U ..~R ' 0 oT]~R 8 ~

, " F U o{illJo '" /. Ie c z 0 T1II 0 0 TIr.~ R11 HII II)

• -$- o{illJo RQ ~•• o n l00HF . C ]."· 2N90/,O ttl 0 0 1

o{l]I}o R12 --Il lOnF
• CO

.azo. '~~ 02 <>CTI:Jo ' 2.
oCU:J-o: 2,2 k~ R16 o-Q!:]-o R1

", I'"DC 6YF007 U ~
o T5 tCJE:J! Rl ' Y

0 o .1.0 10 .1.0
Pl1 Pt ~ Pt e PI ]

Fi g. 4: PC-board DC 6 YF 007 and component locations

5. INSTALLATION AND POWER SUP P L Y

Although the po sition I nd a rra ngt>ment o f the Int e r c onn ect ion It>ad. II r e l ative ly
uncritical due to the lo w Impedanc e a , the r e sh ould be no diffi cu ltie s In m ou nting
the amall I dd ltio nal cir cuit In the v icinit y o f the vi deo I m pU fie r . The ci rcui t
r e qu i r e s a pprod m a te ly 60 rnA a t I n ope rating voltl ge o f 12 - U V. Highe r vo lt
a gel, e. i . 24 V whic:h II uae d in som e un it . can be reduced to the required
value ualng a s uitl bl e eene r- d iod e . A 1000 /.IF elect rolytic capac ito r ehoul d bf'
c on nected In parallel with the o pf' ratln a: volt. ie connections o f the ad ditional
ci rcuit. The In put and out put conn ec to rs lo r t he v id eo a lina l a re mounted either
on the a ide or r e a r panels o f t he T V-receiver. T he autho r r ec om m ends that
BNe- c on ne c to r s be us ed .
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6. ADJ OSTM EST

A ft .. r ch ..ckln. th e wlrln" It I. only n ..c •••• ry ror th e DC-voll.,...t l"t S with
out input alp1.1 to boo .dJl,l.h·d with I r l m m t' r re.l.to r R IS to the vall,l that I.
m"a.urt'd .ft.. r I h...mUu·r roue..... r ata... o( th .. vldro dr-modulator. So tunht'r
adJualm ..nta a rt' rt'qulrt'd 00 th .. T V r..('e tve e.

7. SOTt;S

Wht'n a video .1p1al I. 10 tH· tak, n from a TV·tranamiaal"n , It I. nt'ctoaaary
(or t h... input amplifie r to be t d ..... lth thia atan.1 ec that th K t ' and I t ' cl~ulla

o( Ih .. TV- r-ec tv e-r- peovtdv tht· r .. qulred control voltaat·. In thi ca t' , ",.ialor
R 4 muat be .wltehtd orr; Ih .. Input ampll(l ... r wUl th~n h.v.. a au(!Id..nlly hi,tl
input Impedanc •

8. IU.:n .Iu,.:NC F.S

li l T, Bllta n : Am a t ...u r- T to l... vl.lon
VIlF COMMUNiCAT IONS " (1 9 721. t .dltiofl 3 , l'a Ku 18"- 190

VHF COMMUNICATIO NS and SPECIA L OFFERS

SubtJcrlptilln 1974
Volumll' 1973
v c tume BIU
v crum e 1971
v ctume 1970
Vo lume 11'69

" II'd luuna) . OM H. - -

" ..dlU" na l .. OM H . • -
(' ..d lU"na) . . . OM H . --

" ..d lll"nal OM 12. --
(' f'dillu na l OM 12.••

" ..dlU onal OM 12.••

SPEC IAL OFFERS

Volllm.. 1" 9 1971
Volum.. 1972 1974
vcrcm e 1970 197 2
Volllm•• 1" 9 1974

( 12 t'C1 Lllonl With frHo blndll'r) ., ••...•.
( 12 t'dI Uona WLth Ir blndl' r) ••
(1 2 t'C1l lluM With Ir bindl' r) ..
(2~ t'C11110M Wllh two tree blndl' ra l

OM 36.··
OM n . -·
OM 40. · ·
ON 7~ . · -

PLASTIC BINDERS FOR VHF COMMUNICAT IONS

a Attractl vt' plutlc ecve ree In VHF blut'

a Acc..pt. up to 12 e'dttlora (thr" volum..) ~

a Allo•• any r£'qlli r e'd cop)' to be (ound nlU)'

a x e pI the XYL happ)' and conten ted

a Will be lent anywhere In th e world (o r OM S.50
Incl ud ing sur face m a ll.

Orde r )'Our bi nder via th e na ti on al r e p re ae nt a ttve
o r direc t (ro m th e pub ll s herl of
VHF CO MMUNICATIONS

VERLAG UKW • BERICHTE. H. DJblua oHG
1521 RATHSBERG/ERLANGEN (W.a.. rman,)

211m Au..lchllbirm 1T
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OF EQU I P M E N T
COMMUNICAT IONS

M A T EHIAL PRI C E L IS T
desc ribed in Edition 3/74 of VHF

UM 8. ~O
OM 32.-
OM 10. - .
OM ~ O. -

UM 220. --

OM 10 . · ·
OM S2.·
OM 3.··
OM 22. SO
ow 4.••
DM ~

OK I Of

()K I Of on
PC ·b uard
Sem\c >nduC I< r
l.l ln \ klt
Cry tal
Cry Ial 110"."""...
OK I OJ 013
PC -bo ud
s.mlC wei n...
O K 1 Of OU
PC _1>0 a r d
S, m le.mdu cl,. rl
Mln illU...
Kil l

~oo CHA~S EL S YST H .~ IU.R

OK I O f" 0 12 (w ith pfln ll"d planl
OK I Of' 0 12 (4 Ie 4 I r_lllt, r . I dl.odt-l
OK I OF' 0 11 (I I fl m m l' r UI', 2: . 1)'"...1..... c.,.1
I. -140. 000 kil l He u
(b"r l'. moullllllC)
OK I OF 012 .IUI.to .. part

OK I OF' OU (", ...bl .. -i; .t...:l. thruu p -e .oaI.acU)
OK I o r 013 (e Ie I Ir an I I ,r l
DK t o r 013 .. ,th abo .. pul

DK I or DIS (wah l,rulh-d plan'
DK I or OIS (S lraul" tun. I dI Ot!t·)
OK 1 or DIS (J cnllul. I ch"k ... "Ir and.'d wlr l;!J
il K I or 0 \ 5 with .I.b,~.· p~rl.

UK I or 0 12, UK I Of 0 13, UK 1 Of' Ol~

UN,..
UN

16...
13.

()K I r -s ooe
r C -board
SemlC Roi;l< I r

M ln lllLl

...
il K I p~ 001
PC·bo atd
" l n l ll il

...

""I -IF -ST IU I' tOR II M Hz

OK I PS 006 ("" Ih I'rtn t~od 1,lan)
OK I PS OO6 (1 rc . 2 d1,df' I
OK I P. 006 (2 c ,l a..1 , 6 U tam lc clIp'I , 4 tantah um cAl'.,

I T U •.o ·b ~ 2 A. I l3 '1'l n t- ,nn t rl
OK I PS 006 wI th abo" parh

~ VST t;)'1 BOAR D fO R r..:TH"RAT~O R..et.:,.,a.H
OK I PS 001 hlJublr-e aii'd, 110 thl'Ul llh c_uet I
1)1( I PS 001 (~ I" "II" chocll .. , 2 AlII. ..1..clto lyUu ,

I 1. "lall um e)edr<>lyuc, 4 e.. r amlC cllpa,
I rul I t , 6 13-1'01...."nlac l . I t ' p.1

DK I PS 001 Wllh &bon p.rt

M , 3/14
OM 10. - 
OM 10 . - -

OM 26.- -

~..!L;.:

Ed. 3/ 74
OM 36 . ~0

DId 14. 70
OM 76. - -

OJ I TA 00 1
P C -b ;u-d
Semlc IMt.MI
Ioll n Lk ll I

M ln Lllll 2:
Compl..,f' "'II

HIGH -tM'PEDA."' CE COUNT1 R PREAMPUrU:R
OJ 1 TA 001 (d1l1lble c ,.C'd, no lh rou&tl eoalKI.I
O.II T AOO I (2 Ie , 3 l U ll ' I t , ~ cb dHI
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MICROWAVE MODULES LIMITED

•

NEW ATV CONVERTER
Input frequency r ange : 430 ·440
IF range: cern Channel 3 (48 MHz)
Noise figure: typ. 3.8 dB

Bandwidth: 10 MHz
Gain: typo 25 dB
9 - 15 V / 30 rnA

Other converters available:
1296 MHz CONVERTER
Mlcrostripl1ne. Schottk y
diod e m ix er
IF: 28·30 MHz or 144-14 6 MHz
Noise figur e : typo8. 5 dB
Over att gai n 25 dB

432 MHz CONVEItTE R
2 sUl con pream pUUer s tag es.
M05 FET mixer . All UHF ci rc uit s
In ml cro st.r1p technology.
Noise ftgure: typo 3.8 dB
Overall gai n: typo 30 dB
IF: 28·30 MHz or 14-1 - 146 MHz
9· 15 V / 30 rnA

144 MHz MoorET CONVERTER
Notse figu re: typo 2.8 dB
Overall gal n: typo 30 dB
IF: 28-30 MHz, othe rs on request .
9-UV / 20 rnA

VARACTOR TRIPLER 14414 32 MHz
Max. Input at 144 MHz: 20 W
( FM, CW) - 10 W (AM).
Max. output at 432 MHz: 14 W

VARACTOR TRIPLER 432/ 1296 MHz
Max. Input at 432 MHz: 24 W
(FM, CW) - 12 W (AM)
Max. output at 1296 "1Hz: 14 W

AU modules are enclosed tn black cast-alumtnlum cases or 13 em by 6 em
by 3 em and are fitted with BNC con nec tors. Input and output tmpedan ce
t s 50 Ohms. Complete ly pro fessional technology, manufacture , and ali gnment.
Extremely su itable for ope r at ion via OSCAR 7 or for nor mal VHF/ UHF
co mmunications .

Avail able (rom:
Verl ag UKW-BERICHTE , Hans D:>hlull oHG - 0 -8521 RATHSBER G/Erl angen

(Wes te rn Germany) - Zum Aullllichtsturm 17
and fr om the ir r epresentati ves throughout the wor ld



OJ 4 LB 001 - 005
Comple te modular ATV t r ansmitter for video and sound. Complete with
all parts except c abinet . Fully so li d st ate with direct video and sound
output on 70 em. After comple tio n it Is only neces sary to con nec t camer a,
mi crophone and ant enn a.
See Editio ns 1 and 2/73 of VHF COMMUNICATIONS {or full details .

Total kit pric e only OM 396.-
PC -boards prtce only OM 50. - 

Comple te TV pattern ge ne r ato r al so av ailable .

Complete TV pattern ge ner ato r also avaUable .

Verlag UKW-BERICHTE, H. Dohlus oHG
0 ·8521 RATHSBERG/ERLANGEN, Zum Ausslchtstu rm 17

West-Germany - Telephone (0 91 91) 3148 for enquiries In English
Benk eccounll Oeuteche eenk E. lenoe n l'6iolOJ6O. Po".ch.ckkonto Nu,nb••o 304!'6-BM



CRYSTAL FILTERS • FILTER CRYSTALS • OSCIWTOR CRYSTALS

SYNONYMOUS forQUALITY and AOVANCEO TECHNOLOGY
PRECISION QUARTZ CRYSTALS. ULTRASONIC CRYSTALS.

PIElO·ELECTRIC PRESSURE TRANSDUCERS

Lilted II our well -known l erlel of

9 MHz crystal filters
for 88B, AM, FM
and CW applica tions.

In order 10 . Imptl fy mllchlng. th,
input and output of the fil ter . ce rn

prl'l tuned differenll al tran, for·
mer. with galvanic: ccnoecuce to
Ihe ca8lng.

FlIltr Type XF·9A XF·9B XF·9C XF-9D XF_lIE XF·9M

Appl lCllt lon SSB· SSB AM AM 'M CW
Trlln,mll

Numb, r of FlIter Cryttal , s , , , , •
Band width (6dB down) 25kHz 2 4kHz 3 7SkHz SO kHz 120 kHz OS kH,

P...band Rlppl. < , dB < 2 dB < 2 dB < 2 ae < 2 dB < 1 dB

h.,nrUon LOll < 3 ee < 35 ee < 3S dB < 35 dB < 3 dB < 5 dB

lnpl/ I-Ou tput Z, "'. "'. "'. "'. "00 • "'.
Term lnal lon C, '" " '" " '" " so " '" " '" "
Shape Fact or

(650dB) 1.7 (6 6OdB) 18 ' (6 60 dB) 1.8 {660dB)I (660dB) 1 (6 <fOdB)2,S

(6 90dB) 2.2 (8BOdB)2,2 {680dB)2 (680 dB) 2 (B60dB) 4 <4

Uillml'e AUerlue\lon > -'IS dB > 100 d B > 100 dB > 100 sa > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIMGMBH
o 69 24 N. cbrbl.chol.h.im . PO.lf.ch 1
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