
J20419F

A PUBLICATION FOR THE RADIO AMATEUR
ESPECIALLY COVERING VHF, UHF AND MICROWAVES

VO LU ME NO. 7 SPRI NG EDITIO N 1/ 1975 OM 4,50



VHF
COMMUNICATIONS

Publ i,hed by:
Ver lag UKW ·BERIC HTE, Hana J Dohlua aHG, 8521 Ralhaberg /Er langeo. Zum A Ullichlllurm 17
r ed Rep of Germany Tel (0 91 91) 91 57, (0 91 33) 33 40

Publ i.h. ,,:
T Bruen, H Oo l'1 luI . R Lenlzal equal partl

Edilo,.:
Teny 0 Buran. G3JVQ DJOBQ. responSIble for the te xt lind layout
Robert E. Lentz . DL3W R, respons,ble for the technIcal contents

Ad ". rl ie ing mllo. ger:
T Bitten . Tel. (09191) 91 57

VHF COMMUNICATIONS,
the ,nternatlonal ed.ncn of the German pvbhceucn UKW,BEAICHTE. II II quarterly amateur
rad,o magaZine f1lpeclaU)' ca tenng for the VHFi UHF/SHF technolog y. It II pubhehed in Sprong,
S",mmer , Avlumn lind W lnl er. The ,,,,bIer-pIlon once ,. OM 1600 or neuonal equivalent per
year , Ind"" d...er COP'IlS are ava.tebre at OM 4 50, or eqcnvatent. each . Sub.Crlption•. order. of
Ind,y,dual ccc.e• . pcrcbeee of P_C, board. and edverbeed specret compo nenta. adye. t,aementa
and contr,but,o", to the maga z,ne ahould be eddreeeed to the nat ,onal reprel entlltNe

if) V.rlag UKW-BERICHTE 1915
A ll rlg hl' rese rved Reprln la, tran.lal,on. or extrecta only w,th the wfl llen app rOYlll of the
publisher .

PflOted 10 the f ed Rep. of Germany by R Re'chenbach KG . 85 Nuernberg . Kr ehngllraBa 39

VERTRETUNG EN,

Au, ld .
Au, I. , H,
B.lg'um
C.~.d.

O.~m.rI<

fr.~c.
f,nl.~d

O. rm.~y

Holl.nd
1I.ly
L mbou .g
N Z..I.n-d
Norw.y
Soulh Afrlc,
Sp"" + Poflug. 1
S.....d."

S.. ,lze.l.nd
USA

REPRESENTATIVES,

H, n, I Oohlu. , C"d, l.n,I.11 B,nky.r.,n WIEN KIO 17-!IO 599; PSchK lO WIEN 1,IIl9 .146
WIA PO Bo< 1!1O , TQQAAK. VIC '1 .2 . Tel. ~-86S2
, .. G..m,ny, P5 chKlo 304 f6.858 Nurnb..g
... USA
Sy.~ I.cob.on, SM 1 OTT, G.ml" ommung6rd.n /:Ill, S ·2J!101 VELl.INOE. Tel. M. lmo~
1'0'111"0. Kop."h.mn 149 II!>
Ch" 'l"'" M,ch. l. f SSM. F·1lIl PARLY. I.. P,II"
• •• S...d.n
V..I.g UKW-BEAICHTE H Oohlu. oHG. 0 ·8521 AATHSBEAGIE.I.~g.n. Zum AuttiChl.lurm 11
1.1 , 091 35--' 01. 091 " .228 80, 091 91-91 51. Konl.n P$<:hKIO 304fl6.858 Nbg.
Comm.tJb."k ErI'''II.n s:20111M. O.ul. ch. B. nk Erling." 16/"00 80
... G.,m.ny. P5~hKlo 304~N Nurnb..g
STE • •.1.(12 GM) y" m.n..go IS, 1·2013'1 MILANO . T.1. 21 1891. Conlo Corr.nl. PO,I , I. 3/+t96ll
P W, n" . LX I CW , T.Ie~",on , DUDELANGE. Po' ttch. ckkonl o 110 05
E M Z,mm.,m.n", ZL I AGO P O Bo< 51;, WELLS f OAD. T.I.80 2<I
H Th.g . LA • YG. Ph . P.d...." .y 15. N t32' LYSA KEA pr, 0.10. Po'lglro 31 6tlOO
Arth... H. m. l. y ZS S 0 , PO 80> 64, POINT, Durb.n T. 1. 31 2121
Jul'o A P".IO Alon. o , EA . Cl. MADAID-IS. Oono.o Corl" 58 s o·e. T.l 21383 84
S~.~ J.~ob.on . S M 1 OTT. O,ml.komm..ng',d.n 611 _ S·23!IOI VELLI NGE. T.1. 0I0-I2lMJll
Po,lg"o ' 13 01165-.
H.n , J Dohlu. , Sch .... t , K..d,ltn.l. 1l ZUAICH, Klo 1llll2!t.l-l l , PS~hKlo . ZURICH lIO-M 8t9
VHf CO MMUNICATIONS A.... PIlI,bury, K 2 TX8 & Glry And...."', W 2 UCZ . 915 North
MIO " Sl JAMESTOWN NY 1.701. Tel 11~-a3t5

rue C~rko~I¢ . YU-!i6000 VINKQVCI. L.n),nov. 36



A PUBLICATION FORTHE RADIO AMATEUR
ESPECIALLY COVERING VHF. UHF AN D MICROWAVES
VOLUME NO.7 SPRIN G EDITION 1/ 1975

, KUlla. An SSB·E ~c'ler wIth AF·CI,pper 2-'"OK 10 F

o E. Schm,'ze r Achve B,lndpa.. filters ullng AC Componentl 1~20
OJ 4 BO Par t I Theorel,eal Part

T, B,llan Antenna Notebook· Furlhe. detail. on C,reuler Pol" ,I/Ulon 21-25
G3JVQtOJ 0BQ

G Sd'l werzbeck Mee. urement. on a Quadruple Quad Ante nn, 26-3'
DL I au

A Lentz A long Vag, Al'ltenn. lor 1296 MHz 32-33
DL 3 WR

D E. SchmItzer SSBI C'vV IF Module and AGe C,rcult 3<-3.
0 / 4 BO

H. Haneerl U, mg the Phn e·lockad OICIU,to, OK 10 f 011/014 for 40-41
OE 5 AN A.p.al.rlDuple~ Oper8110n wIth II freq uency spacing of

16 or 06MHz

Dr. K. Melnz. r A Lmea r Tranlponde, lor Amateur Red,a Sa te ll,u,a " 2-51
OJ 4 ZC

EdItor' Indell to Volu me 6 ( 1914) 01 VHF Co mmunlc l l,one 58-5'

EdItor. Millena' Pnce l ilt 60

Due ttl largl' purc hasmg o r-der-s and r atmn al fz at ton we hav e been .Ible tu relluCt.·
a lar p: t' num ber ul our ki t p r tces. All :>ubsc n bt'rs wil l r eceive a cu py ur-thC
new Matt'r lal P r ice List together with thi:> ed rtton . We hav e nullo' moved Intu
tar larger prem tses with mo re !'l taH whi ch s huu ld lead to a Iur- qutcker 1'1"0 ­
c eli!:l lnl{ uf your orde rs.

We hopt, t hat you enjoyed r eading VHf COMMUNICAT IONS In 1974 .lIld Will

conllnue to du IK) in 1975,

The next edition 1:0 to commence a des c rrptinn of a absolute ly state -(,f -the -"rt
VHf -fM recei ve r with s yntllellize r Ille l"t'U dl'cudt.' r and a lar ttt-' number ul
really advanced features .

I •



AN SSB - EXC ITER WITH HF -CLIPPER

by J . Kes tl er, OK 1 OF

A dt.-ta ll.·u deec r-lptton dl6culIlI!ng th.' va rious methods of lnc n'IHling th.' m e-an
m odu lat ion !t·v.-! of voice Iransmlalilonll wa s dtacuased in d.,t ll L! In I ll . It WRs
dete r mim-d t hat t m- HF - c ll pP" r ~'a8 s upe r lo r wit h r-espvc t 10 IIp.·.·."h {juallty to
the ot hcr- methods such llii dynamic comprl'S80r, AF-c l!Plwr e ll' . 1I0w " v" r , till'
drcultry ill ccnetde r a bty mort' l' xh 'n lli ve with ItF - d ipl't· r s . T hi s III not too im-
po r tan t w it h SS U t ransm nt er- s 11[11('1' om- of t h,' tw o c ryeta t rUt ,' rs III a l r-eady

avallabh· .

An SS B - .'xdtt"r 18 to lll' d"licrl b,' d t hnl Is .. qui ppcd wit h such an HF - c ll pll" r
a nd whc e e d.'g rt'" of limiting III contfnuousty va r-Inble-, In o r-der- to be 9 b1£' to
usc this module fo r ot her m o de s , It hall been p ro vl,h ' d with a p rodu c t detecto r
t o dem o du late thr- c Hp pvd Il F -lIlgnalllo that It III pollllllbh· to (" ,'d It to an At-I
o r FM modulator, O f cou r8" , It III ttn-n 81110 posslblt, for Ih.· module t o bt'
connected t o any l'xillting ,'qul pmt'll t at A F-I '·vl'l.

1. OP E HAT IO N

T Ilt' oporetton of II IH'-cllp~wr III 110 well e known that it n" "d not be di8CUIl8,-d
In dt'tall he r-e, All can btl 110"'11 In the block dlaj;lram gtvvn In Jo'lgul't, 1 , the
circuit conll18 tll of a c r-yatu l ccont s-olh-d oacntaror ..... ho ll, · output 1I1gnai III mtxed
with l ilt' A F - lIlgn a l In Q ring modulator. T In- IiUb""quWlt cry stal fUtI' r IlUpp n'SlI t'1l
t hl" unw ant ed stdeband a nd t ht· n-llulting SSH-lIigl1a l til C"d \' la a va riabh' am pli­
flt' r ..t a g.- to the IlF - c llpl't'I ' wh .'I'o' Itl> maxim um ampHtud., III IImit.'d. O f c-ou r-av,
ha rmon iCIl aI'" gvncrated her-r- all ..... Ith all limiting p"OC.'1I110'1l but do 1I0t C$lUII '­
a ny lnll'rft'rt'n("- IIlnct' thvy a n' at mul tl ph'lI of th t, ca l' rh' r Ir-equ cucy ( t·, g.
18. 27 . 36 M il ... e t c , I. T hi ll m e a ne tha i un-y can ln- eaelty suppr-caeed uBlng
111mI'll' r ve onn nt c:lrcuIt8. Thi8 Is Ilu - Kr "al ltdval1t1tK" o f HF-cllppt- rll eve-r- AF ­
c lt pper- e , W it h th., lath'r. tt lt' nermcntce of tt u- 10w' ·1' fr'o'qu '-I\c!t's of tt u- c ltpped
AF- lIl glla l faHl n to th .. plu i llblllld range cQulllng a de-te r-Io r-ation ot t ilt' rea dabfllty
a nd Ilpt,t'ch quality.

SSB

~~/f-0--
Rin g - f- SSB SSB

I--

F mod , Fil ter [j? Fil t e r

Cli ppe r

Car ri e
Productesc. --lOt- detector

OK 10F o18 AF

A

Fig , 1 : Bl o c k di ag r am or t h e ssn -excn er with R F - cllppe r
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Ccnve r e to n produc t I fr om th,' In d ividual A ..· f rt'llu.' ndl·ll dl't "rlo rah' t h e llignal
fa r m ort' th an the harm onic a l inet' t hey a re fa r nee r-er- to t he pa ssband. Thi s
Ja shewn In the foll ow ing I.'xampll':

The A1<'-l lgnal II a eeumed to corupr-tee tw o AI" rene e o f 300 an d 9 00 li z . At a
c a r rie r Ir-eque ncy ot e xact ty 9 MHz, thea e tw o AF - III.11nal l will be t r-an apo aed
t o a n upper atdeband s ignal ot 90 00. 3 and 9000.9 klf z, and the har-m on i c e will
be 18.000, 6 a nd 18. 001. 8 all well aM 27, 0 00.9 and 27 ,002. 7 kll z. F ourth and
higher-o rder be rmcntc a art' to be neglected In thl lll example , Th e to lluwlng
conve r etcn produ ct l are fo rm e d from the se ha rm on ic s.

27000.9
18 000 . 6
18 001. 8
27002 .7

1800 1.8·8999 .1 klh
9000.9 • 89 99 .7 kll z
90 00 . 3 • 9 00 1.5 kll z

18 000.6 • 9 002. 1 kllz

It w il l be even Ihal the a bove Ir- e qu enc les cone tat of dlftl" rl"nct· f rt'qu" ncifi'l I,ll't­
we en odd and oven har-mo n tc e vl t ill , o f cour-ae , pos8ibJt' to conatde ra bly lIupJ> n'lIl
the formation o f e ven -order ha rm oni c s when an e xa c t ly ba l a nc ed li mite r III
used (I I, how e ver, tne se cumpon en t e can a l lll o b,· generete d by conve r a ton bet>
ween th ,' od d ha rmo ni c II and thl.' l'undam ental t r.'qu t'ncy.

Fo r thia r-ea son , 11 III nece e ea ry fo r a eeccn d SSH- fllt l' r to bl' p r-o vided dt r ec t .ly
after thl' Itmne r that III able t o au p p r e ae th t' 1II 1.' unw a nted conve r-eton prod uct s.
In this mannt' r1 It ia poaet b!e for a c l ean, na rrow-band SS H-lIllltlal t o bt· " ..ner ­
ated e ve n wh en high clip ping Ie ve l s are used .

A ll can be 1IIt' I'n In Flgurt· I, a p roduc t d..t ee ter is p rov ide d ..... hl ch a llow s tht­
c l tp ped SSB' lII i gn al t o b.. r-e-ccnvorte d to t hv AF - h ' vl'l wit h the a i d of tht, 01'1·
ginal c a r- r t e r- Ir-equ enc y •

•
2. CIRCU IT Dr-;SC HIPTION

T'he ci rcu it d ia g r am ot the SSB · ex c lt t' r III givt'n In F i gu rt' 2. It c onll ill tll o f a
c rylllt a l o ec Il fatnr- for gen e r ating the c ar- r-Ie r I r- e quency fo r the u pper a nd lowe r
s td eban d wh ic h com pr-teee t r an s i stora T 18 0 and T 181. The ae lect Ion o f me
e t de ba n d Is mad l' by IIwit c hl ng the c pe r a t tng volta g .. between I't 181 a nd Pt 182 .
't'r-Im me r-e a r-e pro vided i n pe t-allel wi th th e c rystala th at aUo w t h e e xa ct ad,
JU8t m t' nt of the c a rri e r frl'qu t"ncy to t h,' s lop.... o f thv c rystal tllt er.

The ca r-r te r- signal IB a m pllfll'd in t r-an a fetor- T 18 2 a nd t he n fed via the match­
ing nue e F 181 t o Ihe balanc ed mixe r M 180 wh e r-e it I. rn l xed with th e A ..· ­
lignal fr om Pt 188. T'ho filte r lin k ( 22 0 n , 2 ); 47 n '" ) l'n SurE' . Iha t no In' ia
fed to the AF- amplitJt' r. Fo r si m plici ty and r-el Iabtl ity , a corn pl e red Sc hot t ky -.
ring m odulator wa s u aed wh ich m ean s that no allgnmt'nt IB r ..qulr-e d . The
c a r-r-Ie r- Bupp reallion wa ll mt'a s u r l.'d 0 /1 f!Vl' s uch m tx e r-e. It wa ll found thllt a
c a r rie r s u pp r ee etcn ot 40 to 50 dB wa ll ex hl brt e d, Th i s III further sup p r l'. Bt'd
on th e elope ot thp tw o c r y srat filters by a tu rthc r 30 d B. Thill m elln ll th at a
ce r r-t e r - eu pp r e aston of o ver $0 dll la p rovided even a t th e h lghl' lIIt c li ppi ng Ie vel,

- 4 -



The fl nt c rY8tal ruter ( F 18 2 ) 18 matched 10 the 50 n ou tput of the m ixe r wit h
th e aid of the RC - lIn k o f 470 fI / 33 p"', T he eerne matching circuit la al eo ulI.,d
be t w.,.m the filte r a nd the flnt RF - ll.m pIUI"' r IItage ( 'I' 183) , All can be aeon ,
th t' d ra in - curren t o f the F ET. wh tch c pe r a te e In a com mon vgat e circu it nowII
via the s econde ry windin g o f th e crylltal rn te r . In s pite o f thi ll. th e filter III
not en da nger-ed ev en with a d irect s ho rt -circul i o f thO' (o'ET etnce the maximum
po8slbll' df r ec t curre nt 18 li m ited to leas Ihan 15 rn A with th e aid o f Ihl' 680 fI
and 39 0 n r t' a lators. T he SSU-lIignal III then pa a lled via the r esonant ci rculi
fo' 183 10 th.. ..mltter-follower 'I' 184 , wh ic h feeds the control 8tage T 185 al
low- Impedance . A variable T V IF-t ran Bl8tor lJfo' 167 has ce en selected fo r T 185.
The Kaln -adJu8 tment 18 m ade wit h the aid of emtt te r- Iee dbac k. ThO' F ET 'I' 18 6
ia us ed a ll a vol tage-cont rctl ed reslsto q In o rder 10 e nau re thai Ih l s I r a ns lalo r
ca n be cont rolled with 8 poe lttve cont rol vo ltage ( I' t 187 1. 11 III neceaae ry to
uee a P vchanne t (o'ET. Ir a negauve vol tage (appro x, -7 V ) Is availabl e . It Is
po aa tble fo r th e t r-ane tet c r- to be I·eplaced with a UF 245 C. A 5 kfl pcr enuo ­
m e te r can be uee d Instead of transilitor 'I' 18 6, How e ve r, et nce Rr'- volt agl' Is
p r-eaent , It Iii nece eaa ry fo r It 10 be m o unt ed within Ihe ec r- e en ed module

Th e actual RF limlte r follow 8 tht' malc hlng ci rcuit (0' 184 , It ccm p r teee two
an t f- phaee d todea D 181 a nd D 18 2, Ex tensfve m eesu r ement e ha w s he wn th at
e ven " supe r- Je et" conven tional d iode s a r e not ulJa bl., e tnce the y po8lles8 cha rKt'
s to r agl' e ffl'cts during the cu r r ent Oo w- phast' wh ich a re then r- e leaaed durin g Ihe
blocking pha ee, T hill m eane tha t th e y o pe rate as c apac Ito r-e al h igh limiting
le vels, Sim ilar effect l we ee found when ullng va etous c t r-cutta co m p r-t a fng d if f"r ­
e n tlal amplHIl' ra ( CA 302 8 ): the d i lich a r gt' t tm e e of t he ae we t-e also partlally
too long eve n a t th e rl' l a Hve ly lo w ope raHng Ir-eque ncy oC 9 Mliz. Th., bl'lIl r-e -.
s uits were pro vided with Sc ho tt ky dlode a ( Il l' 280 0 1: u llln g thelle d iode a , It wa s
po ae tble fo r th e ener-gy of tht' unwan ted vo ice (It' aks to bt' trnmedtatety dlll.ipat..d
1nto heat and not dlstrlbuled ove r the follow in g cecmeuone . It la not nece aas ry
to exact ly pair the se d rod es , since even with a n unbal a nce of 10'- o f the fo r ward
vo lta ge , even harm on ic s will nol caus e a ny Inte r-Ie r-ence effec t8 . Howe ve r , r:>t h
diodes a ho ukd be from the sam e pa cking .

The IU ' - c llpper la rcnowec by an e m it t .. r re new er ( T 18 7 1 whic h men d r-Ive-s
t he eeccnd c ryst al filter ( F 185 ), In s p it e o f It s r e l ati ve ly lo w ultim a te s upp eea­
s ia n o f app rcxtmate ty 45 dB. a cry s tal fHlt'r typ e X"-9 A Is com plete ly ec tn­
c le nt s ince the conve rsion products a r e already a pproximately 40 dU unde r the
r-equt r-ed s lifla l le ve l . T his means that the Inte rm od ula t io n dtetc rt tcn of th e
subllequ.. nt power amplifie r will be m ost ce rta inly h igher.

The s econd c rystal fUt e r Is followed by a rurt ner- bu tler amplifie r equ ipped wit h
the }o'ET 'I' 188. T h is s tage ahlO c pe rete e In a co m mon ga te circuit a nd drives
the o utput IItage '1' 189 a nd th e product det ector 1 180 via the re sonant c ircuit
F 18 6. Transistor T 189 o pe-r-at .. s In a co m mo n conec to r ci rcuit. The ope ral1ng
vo lt age of t hi. tran s istor III p r o vided Ileparalely via connee t te n Pt 185, so tha t
it c all bl-' ewuc ned ocr in the AM and " M m ode. The SS M IIlinal la fed via the
decoupl Ing diode 0 18 3 to the R" ou tpu t Pt 18 4, whe r e a pp rox imately 2 V ( peak ­
to -peak l 18 availa ble at an Im pedance of 500 n .

A c heap active r in g m ixer III uaed as product dt, tl'ctor. T he ca r rie r lliinal III
fed vIa the 10 pi" capacito r to pin 12 of the Int l' i ra t l'd ci rcuit ; Ih l' sld,'band

. , .



a i i na l ia ft' d from the at'conda ry wlndln i of fUtt'r ... 186 via a voltait' d i vider
( 2.2 p"'/33 p '" I 10 p in 7. Tht' o pt' n Una vo lt a ae ( p in I I la a la b il lz e d wi th th e
aid or a aene r- di ode ( U 184 I , T h e demodulated A F , llnal i , fed via a filter
li nk o f 1 kO/ 4.7 n'" a nd I' a vailable a l ecen eeuen I't 18 3,

2. I, CO MP O NENT S

T 180 . T 181, T 18 4, T 18 7, T 189 : 2 N 2222 o r 2 N 9 14
T 18 2 : n..' 245 A
T 18 3, T 18 8 : OF 245 C
T 185: 1:1 ..' 167
T 186 : W 108 7, P 1087 (SIlIco nl.r. J

U 181 , D 182: liP 2800 or a im liar Sc ho ttky d lod e a
n 18 3: HAW 76 o r 1 N 4 148
n 184 : Z F 10 o r s imUa r 10 V z en e r- d iode

M 180: SItA · 1 o r 1£-500 ( MCL J

..' 181, F'1 8 3, ... 184, ..' 186 : .....·M· 2 10, 7 MH z It' el reu lla
1-' 18 2, F 18 5: Xt'-9A with s idt' band c ry lil l a la X F 90 1 a nd 90 2

I 180 : SG 3-402 N ( St tcon Gent'ral I,

2. 2. CO NST IWCT IO N

Th.. co mponent lo c a tlona a nd PC - board OK 1 OF 01 8 art' a ho wn In FIJU re 3, T he
PC ~ boa rd ia a lnale -coa t t'd and ha a the dlmt'n a lon a 125 mm .r. 80 rnm , Aa c an be
eeen In the ph ot oi raph I Iv..n In "'II'l~ 4 , th e m odUh.· l a e put int o aeve n c ha m bera
wll h the ai d o f Ilc r t' t' nl ni panel a, The total heliht o r t he m odule amount a to
30 mm . All connectiona with the ex ception of PI 18 4 a rt' prev td ed ....-Ith fl.'t·d ~

th r ouih capacito ra o f 2 n.."<or m o r e . Tht' Input a and oUl puta o f the t wo c ry llt a l
fll t e r a art' c onnected with Ih l.' aid o f a ho rt wire brldi e a to the r t'qulrt'd po int .
of th ~' P C·board,

3 . CONN j,;CT IO N ANI> AI.IGNM t:NT

"' l r at ly , th e o per-at to n of tht, cryata l olc Ulato r . la checked, Thl . II achte ve d
by con nt'c t!ni a n o p"ratini voU a i t' at +15 V to PI 181 and Pt 18 6. A tube -volt ­
mete r I o r a tt' at ci rc uit com p r ialn. ee rmanlum di ode, by pa .. c a pac ito r and
mu lt lm eter I I. u lilt'd to m ea aure the R F vol tale a t thl' Input a o t the balanc t"d
m b t"r ( m t"aau rlnl - po lnt "MP" ), "'Il ler . ' 181 ta now alll"t"d tor max imum volt­
al" r t"adln l , A ve tue o f a pprox imat e ly 1 Vrm a ( or approx. l , 3 V I>C) ahould
be achieved, If a f r-equency count er- I. a va il a ble , the a dJuatm t'nt trlmm t'ra can
be adJual t'd to the r qui red Ir-equ ency t

P t 181
P t 18 2

AIJ anmt'n t on

C 161
C 18 2

. ' r ..qul'ncy a t MP

8998. 5 kHz
9 00 1, 5 kHz

An A Jo' vo ltalt' o f a pp r-oxfmetely I V ( peak-to-pesk I at a Ir-equen cy o f a ppro ­
xlma t t'ly 1 kllz and a n Impe dance at approx lmatl:"l y 30 0 n II now f...d via a 10 ~ ..'
capac itor to P t 188. Thl:" c ll ppt' r la adJu.ted 10 maximum I 0 V a l P t 187 ) and
the tube vo ltm e te r- ( VTVM ) connected to Pt 184 ( te nn ln at ed with a 5000 rl:" ­
alator to i rou nd I, Ccnnecttcn I't 18 5 . hOllld now be- connected 10 the o pt' r a t lna
voltallt' a nd e t rcune '" 18 3, '" 18 01 and ,,' 18 6 a ltint'd in th l . o r dt"r fo r ma.r.1mum

- .-
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out put voltalto . It .... 111 bto n",cea .al')' Cor the AI-' vo Ua l '" to be reduced in .t"pa
10 that tht· li m it e r JUlit doe e not ac tu a te, At an AJo~ Input vohagto oC UO mV
( p..e k - to epe e k I, all UF output \/ollalt' oC 2 V ( peak-to-peak I, co r r es po ndtn g
to 0. 7 Vr m • a ho ul d be a vallablt· ac rOl a 500 n . With t h e cHppe r- h' vel rt'duced.
I . pp ro x. +7 V at PI 187 I, thl . out put voltaat' .... 111 be a va Ua bi to .... t t h apprexI­
rn a t el y I, 5 V ( pt.'a k- to . peak I a t tht' AF Input . The a dJua t m t' nt nn l e o r the
c l fpp e r the t-efor-e amounl . t o :

• 20 dB20 10il
1.5V

150 mV

T he dt' modu la ted a lgna l ahoul d be a ud i ble o n a hi ah- Impt'danct' headeet connecte d
to Pt 18 3 via a ca pac ito r ot approx lmal",ly 0. 1 ~Jo'. Ccnnectton PI 18 3 provtde e
a VOlt8l1 to ct approlllmattoly I V ( ptoak - to,pl:'8k I unde r- non - lo a d co nd tt fo ne ,

4. ro.n:ASUIUm VALUES

Opera tlna vo lt ag .. : 15 V ( 12 V - 18 V I
Ca r r!f' r rrt'qut'nc y : USU: 89 98. 5 kll z

L5U: 11001, 5 kll z
Ca r r h' r au pp r elJllon: Cft ppe r- mln, )70 dB ( C lippe r max . I ) 50 dB
Af' Input volta ilt' : max . I. 5 V Int o 30 0 n
RF outpu t vol t ail e: 2 V Into 500 0
AF ou t put vo ltaile: I V Int o 10 0 k O
AF lr t>qut' ncy re a ponee (-6 dB): 300 to 2700 kll z

AU vo Uaat' va lue e a re pe a k - to - pea k.

5. MICHOPHONf: AMPLIFIER

In o rdt'r 10 ut l1lz e th e ad va nta Ilea o f t hO' RF c llppO' r t o the full , It l a nt' ct' lIl1ary
Co r t he m lerophon .. ampllflt'r t o aatla Cy c e rta i n dt'manda, Only thoat' AJo' t r e-:
qut'ncll"a II houl d bt, Ied to the ..xclt er that art" r equt r-ed Co r the voice t r-ane ­
m l.a iOIl. Vlrlually non .. o t the 5S B exctte r e that art" In ope r a ll o n at present
havt' any . ~c1al .e!ec ll vlly at AF revet , The reault o C thl . I. that the balanced
mixe r can be c ve rdr-tven by Irequenc y I~ct ra that a r e Car above and befc .... the
votce - rr quenc y r an ilt'. Tht's t' Irequenc te e art' . o C cou ee e , atlt'nuatt'd In the
s ide ba nd rtIt",r. bUI not t h.. ccnve re tc n p rodu ct s t h at Call Inlo t he requir-ed rre­
quenc y ran it'o For thi s rea s on , It I. ext r-em el y a dvla a bl e fo r a steep AJo' Hltt'r
10 be p rovided before pac h m o dul al or that I Upprt'll t'a all un .... antt'd A f.' a lg nala
ao th a t no ove t-Ioadtn g c a n takp pl a ct'.

b- Pre AF BP-f tlt E' r
AF- LP

~ 300-3000 I- ~ Outpu t
crnpt . Hz l iml ~r 3kH z

1 AGC
:~

t o modu la tor )

OK 1 OF 019

Ft g. 5 : Block diag r am or the mic rophone ;unplif le r
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Fu rthe r mo re it mu.t be ensur-ed that all limiting e acluatvely t.ke. place bt.·t­
.... een the 1....0 cryala l fl ilera . t IU' leve l .nd not . tor In.llIllce . in IhO' ba1anct'
m txe r-, If the la tter ....e r-e th e case, ha rm onic a ot the AF volt.ge .... ould r e . u ll
.... hl ch ..... Ill then ra u wit h in the pa ••ba nd ranee . It i. therefore advi.abl.. tor a
le vel - cont r o l ci rcuit to be provided wh ich ill abl e 10 protect the mixer agaln.1
ove rloading.

S. 1. CIRCUIT O F T ilE A I" AMPLI FIER

A block dl.gram ot th e microphone .mpllfle r I. ilv..n In Flgurl' 5, The con­
tro ll ed Inpul . Iait< I. tollowe d by an AF bandpa•• tIlter ....hich limU. Ih.· AF
range 10 the r equ l r e-d 300 li z 10 3 kil , . Var iou l de ec rtpttcne recommend a com­
bination of low pa•• ruter and prt>-em pha.I., Hcw e ve r , a bandpa .. tllte r I. pr e .
Ie r-able stnce the n.tura l [ r-eque ncy ch. ractl'rl.tlc of thl' votce r em a in . Intact .
An active AI" ban dp a •• tll te r I. ha r d ly mo re ex lt'n.lv.· t han . co r re.pondin"
lo .... - p••• tUter. A. I. to be d...c t-Ibed tate r , It only r ,·qulre. the aam e number­
of active component a,

The ne xt .tagl' con.I.I. ot an AF umne r -, Thll IItait' I. de.ii"ed .0 Iha t U.
thrt'.hold I. only reecbed during t r .n . lt'nt . ot Ihe AGC voUaae at the Inpul .t.ge,
T hl. enaur-e s that the modulator I. not cve r-dr-Iven before the AGC can conlrol
the .lgnaI. Ove rehcot ..rfec t8 from th e s teep A F tIlt .. r are al.o .upprt· •••·d.
The t. Uored A I" . Ia na l I. finally pa'.l'd via an ecuvo low- peas ril ll'r with a
cut -o rr Ir-equ ency ot 3 kllz . Any ha nnonlca gl'neratl'd by limiting the ov e rahoot
pt' lk. a re therefo r ...uppreeeed, T he output atage muat provide. relatlV"ly high
output cu r-r en t In order to dr-Ive the balanced mhwr,

The com plete circuit dlaaram la alven In Flgurl' 6 . Input I't 19 1 I. de.lgnl'd
for cry.t.1 mtc rcphonee, Input P t 192 I. a ju rtbe r- Inpul fo r connectfon of a tapt·
reco rde r o r AI" ge ne r et or- ( CW I and haa an Input Impedance o f approllm.tl'1y
t oo krl . An operational am plitle r 119 1 I. used a. Jlrt'am pltrler. It. 0pl'raling
point la s t . blllzed with th e aid of th.· ae ne r- diode n 191. T hO' manual gain­
control I. made wUh thl' aid ot an eltemal l OO kO pctenttcmete r , Thf' automatic
gain-control drive. th e " -cha.nne l F ET T 191 to hlghl'r Impedance with t hl' aid
at a pcetuve gate voU.ae and thu. rt·duce . the gain of I 191.

The aubaequl'nt crrcun ccmprtetng ampltriera I 192 and I 193 fo rma a two - a t . a"
acuve ba.ndp••a nue r . Tht')' aro' virtually tc rmed by combining a hlgh·pa•••nd
• lo w- pan tIl te r , a. deec r-Ibed by IlJ 4 BG (2) , .. ahown In fo'iiUre 7. It will be
aet'n th.t on ly th ree c.p.citora an d th r-ee r e . lstor. a rt· requtred per IItall" In
o rde r to form a ban dpa a. fUt.. r inll tt'.d ot • lo w-palll filter . Figu rl' 8 ahowa
the ... Iec tiv lty curve at the Unt .1'11" and FliUrt' 9 the pasaband eu r ve ot tin..
com plete fUler. T hea.. dl.g rama .... ere made with an AI" .w..ep-gt'n.. rator and
XY- rt'co rder: the X-.Kla ( fr l'quency ) poeee••e•• log.rithmlc .c.le, wht·r... .
th e Y-a xl a (.mplltude ) la Itn ..ar.

The outpul voltaat' ot I 193 I. rectltl ..d In a voltagl'-double r ci rcuit ( Il 194,
() 19S J . nd block. th O' F ET T 19 2 .ccordlng to th.. drive leve l (this t ran a lato r
ia full y ope n unde r no - a lanal condit io n. ). The Inc r l·.atng d rain volt.g.· und.. r
blocking co ndition. c h. rlle. th.. 0.33 j,.l F cap.citor via dlod.. D 192 which thl,"
drive. the p revloully ml'ntlonl'd control tra ns l.to r T 191, A Iho rt rlat'-timl'
130 m. 1 la .chlt'vt'd In th la mannl'r •• w('l1 ,. a lana fall-timl' conllt.nt (0. J .1 .
A meter o f 100 j,.lA can be connecled to I' t 196 for monitoring the drlv... Th ..

' 0 -
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th r ee hc td vol tage or diode U 1!l3 .' n lll u rt' s thai t he eaun-attcn vo Ua gt' or T 19 2
docs n o t rahiCy tilt' ae ro point o f Ih t' m e-te r-,

T he A F - Um it l' r consists or diodelll J) 196 a nd 0 19 7. Slnct' t he su bsequent par -t
of th e ci r cuit t'x hlblts Ii voltage ialn o r 1. the maximum ou t put vo ltaic o r t he
moduh· illl Hm tte d to I. -I V peak -to -peak ( tw ic e t h l' thr- e ahold vo lt age of the
entccn diodee [, The tow-peas If lte r- comprising T 19 3 a8 active com ponent 18
el so baH..d OIl tktal18 glvl'n in (2 ). and hal! a cut-off Ir-eque ncy o f 3 kH z , T he
o utput srage s equ tpped wit h t ransistor T 19 -1 in a common collec to r circuit , 'l'he
ccttectcr- cu r-r-ent arnounta t o app r o x im ately 16 rnA and t ht' out put Im pedance is
eppr-oxtmately 3011 .

5.2. CO MI'O;'·H:NTS

I 191 . I 1!l2, I 19 3: TBA 22 1 B ( stemene 1 or LM 74 1 CM

T 19 1: !' 108 7. W 10 8 7 (SiHconix ) or simila r !' -FF:T
T 192 : UF 2-15 A
T 193: Be 109. Be -1 13 o r s lmUa r ( B > 20 0 ) AF t ranliisto rs
T 194 : BC 160 . 2 N 2905 A or lIlm lla r I' NP ~tra l\ H l lito r ll ( 1'0-5)

n 19 1: ZF8,2 or similar 8 ,2 V- u 'ne r diode
U 19 2. D 19 3. U 196, 0 197 : 1 N 4 14 8 o r simila r slilcon d tcdee
J) 19 4. D 195: AAY 25 , A A 11 6 o r lII im ilar ge r manium dioc ee

All rt"sllllnrs thOI art' m a r-ked wt th a dot In the ci rcuit diagram s hould have a
t o te r-ance of m a xi m um .. 20/., SI"mrnll MK tll- 8l.'r le s have bee n fo und ve ry sutt ab t e
for tho' 12 of capacitor;, Tht' I n F ca pa cno r e in the active fHt erll a r t' sry-onex ­
t ype -a , C" ramk -dlsc capacitors art' not adv illa bl t' du e to the ir Illrgl.' tole rance
rangt's ( valu.. s o f e, g• • I OO / - 50 ," hav.. be en meaeu r ed I a nd dut' t o m lc r o phon lc
t'ff.'ctlll.

5.::1, CO NSTlHl CT IO N AND A l iG NM ENT

Th.. p r-f nted circuit boa rd DK 1 OF 01 9 hall been deve loped fo r accommodati ng
th.' mtc rophonc a m plifier, The d im t' n lll lon li a rt' 125 mm x SO m m a nd It III lIinglt' ­
coatod. 'l'he c omponent locations on this board art' Illv.'n in Figurt' 10, A8 will
b.. IWI'n , two ground connl'ctionll a t-e p r o v tded: I't 199 III conn ected t o t he ground
of th t' tra nllmitlt'r an d 1'1 190 111I only c on nt'cl e d 10 the scrt' t' ning o r t h(' m ic r o-

125 mm
_______..1

E
E
iil

Flg , tO : Compone nt locations on PC ~bo ard OK 1 OF 019 (mo du lato r)



phone cabte wh tc h ebould only be g round ed at thia potnt , It I. po"ibl", In Ihla
rnanne r- 10 t'n . ur t' that no hum voltagt' I. tn j ec red, wh ich I. vlP'ry trnpc rtant
when o pt' r at in g with dy n.mlc com pr-e ••o r. and cll ppl"ra dut' to the Int' rl'all l" of
th t' m ean m odul ation It'vt'l .

Of cou ral' , a wli'II- .tabI1i7l"d .nd fUtli'r t'd 0 pl' rlltl ni vo lta it' I. n 'qu h ·t'd for c p.. ra t ­
Inl the m o dule et nc e no fUtli'r IInke a r l' pr-o vided o n th e bo a rd fo r t hla purpo s e ,
Any hum o r hern-nc t ee voltagt" on the pow er- lu pply Iln e ll coul d be dt r-ectly
Inj l"ct f'd Int o the . Igna l pat h v ia the vo ltage d ivider . a nd t he non -Inv erting Input.
of t he o pt' rational . m p liftt' r •.

'rne o pt' raHng volta i t' of +15 V la connected to Pt 197. aftt'r wh ic h the DC volt­
alf' valu t'. elvt'n In Flru rt' 6 IIhou ld be checked, Dl"vla tion . of + 2 V . r.. pe r >
ml••Ibte . nd will lot' t he r-e ault of compcn e m tcl e eenc ... . If an- AF-et'nt'rato r
and VTVM l or c.llb rau'd oecll l o acope ) . rt' avallablt' , It ia po•• Ibt e for t he
't'If'c tlvlty c ur-ve 10 lK" mf'a . u rf'd , F igurf' 9 .how. t he ldeal cu r ve whi c h wil l
proba bl y not be ava ll abll' befor-e a lign ment. Ma in ly, the t wo hu rn pe of t he pa •• ­
band cu r-ve will tJl ((er In amplltude ( a pp rox, + 3 d B I. T h i ll I. due to tlu' In ­
e votda ble toleranc e . of the f rf'qu l'ncy d t't t' r m l n ln-e H a nd C ecmponente a nd wi ll
hardly ("auat' a ny undt' .ira bl .. t'fft'e la durin e pra c tic a l o pe r a t lon . T h.. curve can
be cpt fm lz ed by alt t'r ln a: t he voltag £" dlvld t' r a t t he invt' rtlne Input. o f I 19 2
1 56 k n ! 30 k n ) a nd 1193 f 82 k U f22 k n I, T h t. la ac hteve d e..Ie r by p rov id ing
t r-Irn me r- rea l ,to r . a n d dt"t t"r m ln ln e the r e qui red realatanct' vaIue e xpe rtm en ­
lally , a f1t"r wh ich t hey ("an be r-epl ace d by fh t' d r e al . lo r a of the nli'a real a lan­
dard value,

The dyn amic com p rt"aao r c an aillo be c ht'c kt'd t"a a l1y . AI full ialn I I't 19 3 to
Pt 195 I. the o ut put vo llallt' at Pt 198 IIho uld o nly e lt e r- by 6 d B al in put vol tage
tevet e between 5 mV a nd 0. 5 V at 1"1 19 1.

"'ln8l1y It .hould be noted that the de ac r-tbe d A I-' IIm plUl t' r II by no m e a ne only
8u ltable for us e toeE' l he r with the RF- cllpPE'r, T hE' a dvantalt'l of the A I-'••etec­
tl vlty a nd revet control m ak• • It ve ry . u lt .bl t' for In.t a Ultion In exl.li ne . hort­
W. Vl' a nd VH F li'qu lpm l"nt by placing it In t he microphone cable,

5. 4. M EASUR ED VALUES

Opf'ratln i vol tagl':
Voltalf' gai n :
Input Im pe dance r
6 en lIandw ldlh:
3 au bandwldlh :
Slope o f the filt er:
Cont rol r a ngf' of t he com pr....or:
Max . o ut pu t vol lagf' :
Out put t m pede ne er

+ 10to L8 V
MIn. 6 su. r nax , 01 6 su (l kl h .)

500 k ll
33 0 t o 28 00 lit
39 0 t o 2 01 00 li z
24 d B/octav..
010 dB
1.01 pt' a k · t o ·pl"a k Into 30 0 n
a ppf-ox, 30 U

6. l'ltA CTICAl. EX I'E Ul j,;NCl'; WITH 'ru e IH ' · C l. lI ' I' EIt

A lthou gh mf'BIU ree 10 Ine rt' a . f' th .. mean modulallon It"vd c an 1I.. vet-y t"Hl"cl\ve
ont' c a nnot e xpect wonde r-e. If on e '. signal ceeuot lit' h t' a r d without c ltpper- by
the partne r etetton , no r t'lia bl .. QSO will bt, po a . lb ll' wh . 'n t ht· C1!PI'l" I' I. in
c peratton, 1I0wt· \lt' r . when t he pe r-tne r- IIta tlon rt'j)(lrt ll t hat tIlt" signal can bt,
h.." rd bUI not rea d. th t'n tht' cllpp t' r Khould lit, ablt· to Incrt'all t' tht' rt'adabUlty
t o from four t o (1vt".

";xtt'naIVf' tt'8t. havt' . ho.... n that tilt' Improvt'ml'lll of the .IInal-lo-nol••' ratio
COf'rt'II 'lOnd. t o .n Incrt'.a.' of oulput po.. t'r by approxlmalely 6 dB.

IJ -



l-; Ilpt> r lm t' nt . with a hlght.' r degr-ee of c li pptng t ha n 20 d B brought no Imp rove­
m¥n t In rt'adability even with dilltont etettcne. The modulation was then said
to be unnatural.

When t he c llpptng leve- l or t ne de-ec r-lbed exctte r- Is at maximum ( 20 d B com­
p reeston ), t he plate cu r rt'nt mete-r- of t he output stagl! rt'malna al maximum .
T hill means t ha t all slagt'l of the t r a n s m tt t e r- must be deatgned fo r contf nuoue
o pe ration at full load .

7 . R E F EH E NCES

(1) U. E . Sc hmitzer: Spe ecb I' r oc t' lIB ln g
VII F CO MMUNICA TIONS :l (1 9 711. Edition I, P a gt' s 1· 5

(2) U. E, Sc hmitzt' r: Ac tivt· Audio Jo'lIIerl
VHF CO MMUNICAT IONS 1 (1 969), Edition 4, Pagt'1I218 -235

J -BE A M S L O T - F E D GRO UP A NT E N NA S

All . Iot-Ied I rou p anltnnll po"UI I ve ry wide band­
width that by far exceeds the am ateu r band•.

ec n c .. . n , llrOl1p. :

Typ. H. ~.eam,Bldth Dlmlt'nlllon l Gai n ref. dlpc le
_3 dB

D!i/2 m '''' 103Jt16h:J 16 10. 6 dB
D8/2 m ." I031l271h:1I 6 12.6 dB
D8/ 70em .,. 341l1061l 43 12. 11 dB

Coll near antennas are very popu lar u OX-antenn u du e to thei r Wide IIorlzontal and narrow
verll cal beamwldlh l which co ncentrate the tran llmltted enerln' at t tle IIor l"on and allow a
larll: e r area to be co ve re d In t tle horizontal plane. Howt vt r , I UC ti ccneear II: roupl polln l
lev" r al dlsadvantajl l'l : The mtchanlc al I t ablllty II Hm tted by the lo l'lll:, lull'll ave (J.) e lem entl ;
t tle meet lavw r ab le lI!a c kins dl ltance cannot be ac hiev ed wit h the type of leed IIled; the
he lll: ht and ml.ll t helll:M reqll i r tmentl art! oUen too II: r u t fo r many locaUonl. It l holiid al lO
be notlt'd that t he max. " a1n 01 a 20 'ellt'ment cc tme ar- Sr oup ant tonnl II In the or de r of 11, !i
to 12 dB r efer r ed to I dipo le and not III to 17 dB as olt en gwen.

The J -BEAM I lot- led groupl rt'p rt'ltnt I rul e ner ­
nativ e to eo ll near llroupl emce the y polle.. al lthe
Idvantllllel 01 th e latt er II we ll II the 10110 '11111(:

I Bette r mechanical I t abil it y ece to the lhor ter (),f2)
e lemtontl . Sea'll I te r - proof, low co r rollve alum inium
II uIPd thr oulloout with excepuon 01 the I t ro nll.
Zinc - plated m as t c lamp ••

II Lowe r hel Sht and m u t rt'qul rementa for a i1vtn
rain: Max . 116 e m lor Indlvl t1>al II: roup .

II Var lOll I type l Iv al lab le from 10 to 16 e le menlll fo r
u ch IndlvlBol al IrouP, wMeh mlY be ex te nded to
lorm larler IrouP"

T h 1 al d t f I dl IBolal

Verlag UKW-BERICHTE. H. Dohlus oHG
0 -8521 RATHSBERG/ERLANGEN, Zum A Ulilcht llurm 17

Welt-Cerman)' - Telephone (091 91) 91 57 o r (0 9133) 33 40
Blln~ leeoun lll RII,!f"..nb.n~ E'lllngi n 22411 , POlltllehlle~~O<l'O NII,n be'g 30455-856
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ACT IVE BANDPASS FILTERS USING RC COMPO NENTS
EASY TO CALCU LATE AND REPRODUCEABLE

THEORETICAL PAHT

by D. E. Schmitze r , OJ 4 BG

I. INTIWDUCT ION

Active rulerl , m a in ly low -pa n and hi gh-pa il filterl aa we ll 8 1 combination.
to form ba ndpa es Clltera ha ve been d i ll cu 88ed in de tail In t he pa st ( 1Il'{" r e ­
re r-e nces ( I) , (2 ) , (3 )) . T h l e article 18 to desc ribe an active ba ndp a .. filt e r
whic h I. of Inte r es t fo r II. largt' nu m ber of a pplication II . It I, eaay 10 calculate
a nd b very r-ep r-educe abl e If a fe w etmple ru le ar-e followed. T he balic de tails
fo r t hlll we r e givt'n in (4) , an d have be en accepted 8S be ing cor-rec t , Th e de­
r ivation of t hoee Cannulas is not o f Inter-eat fo r practLes) a pplications. T his
a rticle pays s pecial aueottcn to simplification ponlbilitiea a nd snows ho w tht'lIt'
fo rmulas can be be at used.

The circuit dlsi ram given In Figure 1 III use d, Thl' ope r-a t io nat e rnplifle r and
the demands placed upon It a s-e dillcuul'd In Iur-the r- de tat! In Sec t tcn 7 . T hE'
Ir-eque ncy ed ete t-m tn m g pa rll of thill circuit a re reetetc re It I, It 2, It 3 an d
capacitors e land c 2.

R1

Cl

R2

R3

> - >--0 out

OJ 4 BG

Fl g. l : Circuit of an active bancp aaa -ruter (Withou t DC-pat h.s )

The parallel ccnnectton of R I a nd R 2 III dealgnatt'd Rp• and can be calcu la ted
according to the wen - known fo r m ula :

• It 1 x It 2
It I -t R 2

( 1)

In addiHon to thill , the know n r e lation , hlps :

101 0 • 211 x fo • 6 .28 x fo (2) ,,' '0O· ­b

are required whe r e fo • r-esona nt frequenc y ( r equired cen i r e Ir equency of me
fil te r ) a nd b t he 3 d B bandwidth. If the t wo ·3 d B corner freque ncies a re give n
instead of the cent r- e fr-equen c y, the cent r-e fre quency can be ca lcula ted a l the
geomet rtc mea n va lue between these t re qcencte s , e , g. f

o
• .It [ x t 2 (4).
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2. It EQ UIH EM l-:NT S

It II Il..cellary to d.. t .. r m ln e whi c h cha ractl.'rlltici a rt· r-.. qul r ..d from t he fU t .. r
b.. fo re calcu lation can b.. com m ..nc ..d. Re quired a r l': T h e c e nt r-e f r ..que n cy of
the nne r ( fo 1, t ht" Q o r t h e bandwIdth 0; whe r-e th t, Q can be c elc ulared a c c o rd­
In g t o fo r mula ( 3) , In a ddi tion t o thll, It II nl' c" lIl1 ary t o know th.. r equ i r ..d
gain G o f th .. fIl t e r , Norm ally, the gain II g iv " l1 al booing fa cto r I which m esn e
tha t t h.. ou t pu t vol tag.. II .. qual t o t h.. Input volt.it' , Hcw e v.. r , It t. advlll8 blt'
fo r some a ppllcationa that a po rtion of th e ov.. rall i.in I. p rcv tded by th e filler
10 tha t thll ne ed not be obtalnt'd e laewhe s-e ,

An .. r t hese d t'manda ( fo' Q and G ) ha ve bt' ..n " lIta blt lh..d , It I. ne c t' l liary t o
oeternune wh ich o f th .. tw o po I . lbJ" calc ulatlona ahould b.. l,u,..d with th.. aid
of a 111m ph' pr-el trntn s r y p r oc t" II: Th i ll I. don .. by c alcul a tlni the valut"./G'[2.
If thl.' r-equi r- e d Q b i r t"a tt" r t h an t MI val u.. , th .. fo rmula. illvt'n In 5 ..ctlon J
w ill bto valid; If, hcweve r- Q la It' . 1 th an ~, t ht· formulas glve n In 5 .. c tlon of
Ihould be 1.11.. 11 , It . hould be noted th at . tranlltlon ta kt"1 plac .. In which both
typl.'l of c.lcu lation a r ., valid , T h l . wUl be ex ptatn..d In S..c tlon 5.

3. FILT ER CA LCU l.A TI O N WITH A Q'./GT2
T he tw o capacito r. C I and C 2 I hould b.. r ..adUy-Mvalhlbl.. , I t a ndllrd value.
wh ich can be b....d on th.. follow in g o ede e o f m a i n lt udt' :

C I, C 2 approx.

1 II t

10 u F

10 Ill:

1 ~F

100 III

c. 1 u 1"

I klh:

10 n F

10 kill.

1 n F

Th.. val ue of th .. c e pecttance and t h.. c ..nrre t r ..qu ..ncy r .. ault III a valu.. o f
approximate ly 10 - 5 when m ultlpll O:'d with another-, It I. now ponlb l.. uIJlng t h ..
know n ca pacitor va luel and th., prevtouety de t e rmtned r e qul r ..m l'nt l mad.. on
the filte r t o elt.blilh th e r e qul rO:'d valu"l of r('ll. tor. It 1 10 n 3 according to
t h e roUowini fo rmulaa:

R' • 9 (>I R a • Q rc I ... C 2) fa.)
G x '"'0 • c c , x C 2x ,",0

0 '

Rp • '" Ii 3 • G x It I I I ... £..l) (8 b)
Q x tc I • C 2)"'0 C ,

It 2 0

H , • Hp
171H , Hp

It 1, rar IIlmpl e r when th .. sam .. va lu l' II a..t."c h·d for C I a nd l: 2, e, g, wh vn
C 2 0 C 2 " C. T h ill th en r .. lIIUltl In:

H • (9' Rp" 2 xQ • C • "0
(10)

H 2 I hould be calculatt"d acco rdilli to fo r m u l. (7).

It J "
, 9

or IIlmplifl ..d n a v c x u r v a (11 )
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It b even possible- t o fu rth e- r slmpl1l'y t he s eo alre .dy slm pl1!1ed equaUons 11' the
lain Is a ••umed t o be G • I, A t t his 1.1 1'l vetue ecc ettcn (9 1 wUl b.- .lmpIUlt'd
to:

lI 21

and t'quatlon (11) .".m th t' 1'l be H 3 • 2 x R 1 (13) ,

Wher as R 2 can be calculat...d accordinl to equ.tion (7).

01 . FILTE R CA LCULATI O :'i WITtI Q 1 I G/ 2

It tht' n-qul r d Q fa It'.s tha l'l t h... valut' JGT2. tt I. not po•• tbte for t h... eetcu ­
latlol'l to be commenced wi th the capacito r. but I. nece••ary for H I and R 2
t o b... dete rrntned (eo.l. with 10 kO I. H 3. C 1. and C 2 Ihould new b.. calculatt'd
accordlnl to the followlol t'quaUonl:

It 3 •
G , R I

(14 )
1 _ QZ x Rp

G x It 1

e , Gly x R I (1 5)
G 11: It I

(I Sa )• •HI' x H J x wo Q , Ilp xH :l , ".
c I • Q (1 6 )

G x HI , vc

A "wcial simplification i. pos.lbl,' with thl. method of calculation: It I, poallll>lt"
fo r It 2 to be c elcula t e- d a. m t '. i . dvlvred, II'l thl. ca .... It I will bt, t"qual to
Hp , T h t••Uo .... . th e t'quatlol'l' to b,' Ilmpl1flE.'d In tht, follo..... lnl mannv r t

R J (1 71
G

x It 3 x "'0
O B)

hO....-eve e, the formula for cal<'ula1lnl C I I. not modlflt'd (16).

(zO)
H JQ,

e,(19)

A furth ,'r slmpllflc.tlon II alllO pos.iblt' nere
G • I. The- fol1ow1111 '-QuaUonl arl' t he-n valid:

R I
H 3 .~

Equal ion (I 6) r"mall'l' alill vaUd for C 1.

5 . T ltANSlT lON B ETW F.E :-J Tin: TW O METHO DS Of" CA LCULAT IO~

If ...qu .l1ol'l (9) la divided by ...qu.tlol'l (I0) t h(' followlnl w ill f1·.ult:

!!...! •
Hp

wh lrh m t'anl !!...!
Hp

(2 1)

Sl ne t· Hp II t he para ll ...1 conm-cuon of It 1 a l'ld It 2, Hp can neve r- be hilht' r
t han II I with poetttv.. rt>lll lanc t" , Undt' r 11'1 ... limit condition I or It 2 • co, it
I. only po.,lblt· fo r Hp to be equal to It I, In thl' call' t be follo ....'l nl I, valid
from equatton 21 : W

Q • J T (22)
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Ir Q I. to be It-•• th.n thll .... tue-, the c.leul.tt'd vllu .... for H 2 ..... 111 b..corm­
nt',lllv" .nd can no lonlll' r boo r"llIz"d. Thil II why th" prll'l1mlnlry clkul.lton
Ilv"n In Sl-ctlon 2 II n"C"'llry .

If equ.tlon ( HI) II cceer-ved, wh ic h II v.lid for th" I"cond C.III' . tt wlIl b I""n
th. t . ucb • tr.n lltlon II prelll'nt whkb II .1 follo..... l:

Q2 / G m.y not be I rll'l tll' r than I . e teee t he r lult of thll .quaUon will t'ltht'r
be Inflnlt" o r n" l a Uv•• T ht' limit II the r ... fore . t:

0 2/ G • 1 o r trlnlpol"d: O · /G (22 )

Thil meanl t h at bo th mt'thodl of caleul.tlon a r po.llbl bl'twlI't'n th" IImitl
Q • IG an d Q • ~ It lhould be remembe red th.t t he ca lculation accordln.
to Sect ten 4• • 110..... . one r e i l ito r ( H 2 ) to boo dele ted, On the othll'r h.nd. tht'
calcu la Uo n accordlnl to seeucn 3 .Uow. the c.lcul.tlon to be made wi t h Ivall ·
ab!" c . pacHa ncll' valuel . ..... hlch 11 e nen more important t han th e I.vlng or one
r t' . Iltor.

To eumrna etee , It II a dvl l .blt' t o ('a lc u).t" In th l" rollowlng m ann e r r

use f'quat lo n. gtv en In Section 3 with 0 • IGT'i
use equatlona ,lvlI' n In Sec t ton '" ..... Ith 0 • IG

6. IMf>EIlANC E THANS t'ORMAT IO~

GenlP r a l1y apll'.kln,. v.lull'. r f' l u lt from th e l"quatlon. th.t do not rt'p rt'a t'nt
atand.rd valulPl . It II t l"\l that rll'llltorl .rt' avallablt· with t c j e eanc... o r bl· tt r­

t h a n 1". ho we ve e, t hlP l t' .rl' not reldily .valI.bl.. to emeteu r •• Thil m ....n.
t h at It I. nlPClPllary to obtain the rlPqJlrll'd rll'a1ltance valulI'l by pa.r.llll'l Ind
all'rl"l eceeeeuce , o r to 1I'IIPct thlP n'qJl r"d valulP trom • la r.1P numblPr ot
I. r. -tolrrllnc" ",11.tor. ulln. thlP approprtatt' m ..a.urtn, "qJlpm"nt .

Wh" n Ulln. th" calculation ,Iv n In Secttcn J . It tl poa.lbl" for a1andard ca­
pa.cltanc" valull'. t o bII' u."d _h"rII' C 1 • C 2 II ulually 1lI'llI'ctll'd. Hc we ve e, the
",alltora must bII' selected •••bove, Ir the c.lcul.tlon liven In Sect10ll .. 1.
u."d. It 1. po•• lble ror the c.leul.t1on to be b••"d on th" .vaU.bl" ",11.torl.
ho_"vt"r. ulu.lly v"ry unluitable cap.cltance valu"l reault.

Of eou eee, It 11.1.0 poillbl" tor ine c.pacltors to b connected In l" rl"l or
pa ra ll e l to o bt.ln the r e qur r e d va fue , An Im pcdence t ranlro r matlon can otte n bt'
at .llllt.nC" In thl. prcbtem . In thl l C'It' • • 11 ril.".la tQrl cen be Inc rt'aled by
a factor "(' , wh e r- a a Ihe c a pa.cU.nc l" v.lue. wil l bt' d i vided by the l a mt' fa c tor.
Wit h a Ilt t ll' lu ck It will be poe etble to o bta in at.ndard vllue. tor th e cepee t­
t a r a ( . t It' a lt ro r one o f t ht' tw o I a nd ror an oth t'r I l a nda rd va lu t' t o b(' u I ll'd
fo r th t' r ll'l lsto r ••lnce t ht" latt ll'r a rt' avalla blt' In ama U.. r att'p. th an th e ca pa­
c ito r • . It thl l p rocll'al II u l t'd co r n·c t ly . It wi ll ha vt' no e ft c t on th t, c harac­
t ll'r l lUc a o f th" filtt'r . Thll fac10 r "(' mUlt bt!' u .... d fo r III frequt'ncy-df'tll'rmln­
In. C'ompont"ntl o f th e fl1tl'r. " .,.:
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Exam ph': C 1 hAll been catcutated all bdng ~3 n F , howl'vt'r , a ca pacitor of
47 nJ.' III o nly ava Uablt' all the m-xt atandar-d value, Thlill mf>anll t ha t t ht.' cal ­
c ulated value fo r C 2 sboul d b.. t fu-n reduce-d by t he facto r 4 7 / ~ 3 wht·rt'a ll R I
to It 3 IIhould t.,.. Inl'l' t'Rll t'd by tht, factor ~3/47 In o rd.. r to maintain the r-e-.
qui t-r-d (J and cent r .. fn· qu t' ney.

7 . OI'I-;H AT IO NAL A MJ'I.IFIE H A ND AI'I' 1.ICA T!<I N I.I MITS

A p r t.'rt' q ul ll!t.· of t he ope rat lon of the circu it III t hot th. , no-load gain o f the
oper-atfonal am plHit' r III c onaf der-alby hl gh.' r th a n tt 1l' Int r tn s tc gain o f t hill cir­
cu it. Thill amount s to 2 x Q 2 ( 1It't' r-ef, IS)) wh i ch Indlcatt's that the cha r-ac ­
tt'r!lItiCIi of th t- ope r-attonaLam pltfler- uS t'd a r-e Impo rt an t t'lI pt'clally when ull in g
hlgh-Q fllt"rII an d lit hlght'r fr.'qu ,·ncl"lI. If, fo r tnetaacc , a Q of 10 ill to be
s c ht e v..d , t h l l1 m.'allll that th., Intrinsic Kaln of the circuit ", 111 be 200. In c r-de r
10 .'nIlUI'.' t ha t th.' <' r rOI'II art' r ea ll y neKligible, It III nee .. llaary for the gain of
t hL' oporattonat amplifier to be onv hundr-ed tirne a hlght.'r , 1'. g . 20 000 . T hi ll
repr-es r-nt s a vnluv that convent tonal ln t' Xlw ll lll v. ' operational am plltlt' rs of the
74 1 IWrlt'lI o nly ac hl .. ve at Vt'l'y low frt' qu .'ncl (,,11 ( 111'1' minimum value II glv.' r\
In t ht, dntn Illwt'tll I. It III, of c cu r-ae , a n 1l1ullion to aaaurue t ha t the t ypic a l
valuea are hlijtwr t han Ih. , minimum value a , s lnc e till' ch.' a pt'llt types s vallable
on t he market very on ..n do not ac hieve Ih., m i nimum valut'll given on the dat a
aht, t,tll . T h i ll mt'anll t hat IIllt'cla l a t tennon mU S! be paid to th., {'ha r acle rl s ticll
o f tho o pe r-attonaj ampli ftt-r- wlu-n hlgh- Q fUt l'r11 a r t' to bt- const rccted , T h e
detc r to r attcn o f it ll no -load gain I t I kILt III ccne tde r-able when com pared wnn
the gain at ve r-y lov.. rrequenctee . T h i s mea n II tha t hlght' r -quall ty o pe rational
a m pl1fiers muat b. ' u s ed fOI' filtt'rs wit h a h ighe r Q , fo r exam pl e : S.' rle " SG
( a nd I.M I 218/3 18 , or 2 18 A / 3 18 A, o r ali op.. r atlonal ampll !l t' r that c a n b.·
com P"nllltlt'd exter-nelly or polulellllt''' w tdebaud c har-ac t e r-Ia tl c a ,

Anothor point muat bt' conetdered: T he In put Impedanc e o f tht· amplifier. Thi ll
must b., conatdcrably hlgtwr than the Imp e dance o f t h e exte r nat com ponent e
wh ic h h' In th .· c rder o f HI'_

T'hc Input Impedance of th t- 7 4 1 Il.. dt·" o f am pll flt· 1'II III In t he o r de r o f 50 0 k n .
As a ruio, thl' value li p should be a t Iee et ten t tmc s , p r-efee-a bly 100 ti rn e s
lo we r-: In thla call" 1t'lIlI t ha n SO k n . p t-efe rab ly 1lc'1I8 t han 5 ktl. With a r a t io
of only 1/1 0 bt'\ w.· .·n lip and " in' mt'allu ra bl., devtutlona wil l ell:hl t bt"t wt"t' n th ..
calculation and a c t ua l m t'allu r ,'m ''I\ tll , wh e r vaa th t's ,' wi ll bt, nt'll:llglbh· a t a
ratio of 1/1 00. Ac cording to t h.. denllUldll an d th." a pplication. t h., r a ti o between
Hp and Hin s hould b.. selected 80 that t ht' muet Ia vou r a bl e component valu es
art- achieved alld t hat t ht, c alculat ..d eharaclt, ,'llItics of tht' fHtt'r ar-e lIufflcl lc' ntly
r-ea lf ze d , ccnc r vt .. delllgllll a r-e to b. ' given In I' a rt II of thlll a l'lielt" which offe rll
IIt'vt'ral p r o ve n c i rcutt s , If unfavou rable componen t valulc'1I r.'ault from a cer­
cu lallon , It la pOllsible fo r uu-m to b., brought to a mo r e Ilultalll .. order of
magnltud.' using Impedance t ran sfo r m a t ion,

]( t h, ' Intrinsic nola.. of th.. op.. r a tl on a l amplifl .. r could Inte rfe re with the a m·
pHflcation of we aker 1I111:/la18, It should b. · noted t hat th., signal Is rL rlltly a tl.' nu ­
a lt'd b;>' Ih., volt age dividt", com prllllng H l /It 2 b"fort' the signal Is llelectlvlc'ly
a mpHfI.'d In th.' filter. In t hla C811t' , It III bt't t .. r to dellign th.· circ uit 110 th at
no voltllgt' d l vld.-r Is p rt' " e nt at t h. , input , t·. g. wh. ' n It 2 III dt·lett'd. Thill 111
ae hl t'ved when a gai n of G • 2 II: Q2 III pt'rm!slllblt' ( transpollitlon of lc'quat lon
22 ) and wht- n a voltag•• dlvld"r ill provldl'd afh'r t he (II h'r If t h l ll gain III nol
o f Importanct· a t 10,,"' s ilinal It'vt'lll .
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!'art II of thi. a rticle is to dl'.crlbl' seve r a t p roven ci rcuit. 811 we ll all to
dl' lIc r lbc an un tv e r-eal P C - bo a r d on wh ich t hey can b.. uccommodalt'd . T hl l wil l
bv brought In 0I1l' of Ih.. m-xt ,'dltlanl of VIIF CO:\-I MUNICAT IONS,

8. HE I··EHF. NC ES

( I) D. [·;. Sc hm it z l· r : Ac t t ve Audio FUIl'1'1I
VIIF COM MUNiCATIONS I , Edition -1 /1 96 9 , I' a gt' w 2 18 -22~

( 2) VIIF COM MUNiCAT IO NS I , E dition -1 /1 969 , I' lIgt' w 226 -235

( 3) D. E . S(,hmIt1t' r : St "(' p -Skil't l'd ActiVt' Audio Filll' l'lI
VII F COMMU NiCA T IONS 2, Edition 4 / H170, I' a go' li 210-2 16

(4) F£'l' rt·! G. Strr-m le r-: Simph' Ar-l thmr-ttc : An EallY Wuy to D" liign
Activ.· Bandpa e a- F Ull' I'll

E I.E CTHONICS J um' 7, 197 1, !'a g" 11 86 -89

( ~) C. Sc hl' nk/U . Th,tzt, : A ktlv l' FJlII'I' , Pa r t 3
F:lt' kt roni k 1970 , Ed ition 12 , P a gl' 42 2.

OJ 4 LB 001 - 005
Comp lete modu lar ATV t r ans mitt e r for vid eo and sound. Com ple te with
al l parts excep t cabinet. Fully soli d s tate with direct video and sound
outpu t on 70 em . After com ple ti on It ts only nece s sary to conn ec t camera,
microphone and antenna.
See Editions 1 and 2/73 of VHF COMMUNICAT IONS (or full details .

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

Comple te TV patter n gene r ator al so available .
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A N T E N NA N O T E BO O K

FURTHER DETAI LS ON Cm CU L AR POLARISATION

by T. Blttan, G 3 JVQ I OJ P BQ

I, FURTlI E n EX I'E IlIENCE WITH CIHCU LA R I'OL A HISAT ION

The autho r rec eive-d quilt- It 101 o f Ie e dbllck f rom rcsde r a rt'Karding thdr ex ­
pe etencea wit h cu-cutar pola risa tion and c ros s e d Ya g l a nt ermee. A I wa . to be
e xp.. ct ...d , the r l"lIu lt ll we r-.. ve-ry de pendent o n the locations, an d ccurtrm ed the
au tho rs II lah'mo'n! t hai: T il" poor-er- tilt' VIl F· UIIF toceucn , t he g re at e r- will t n­
t he advant agee of ci rcula r po larillatlon. It wa ll. no wevcr, fo und t hai the c roeeed
Ya gl should bv 1I~'i1dwd In all bu t Itw poo l' ..et location until ci rcula r pcdnr-Iaat lon
18 In g" Ilt' ral U.l:W . tr the- vereatflity oC such antennae hi to b. ' used to the full .
and If t ill' moat Iavou r-able polarisation mode III to 11.' Iwlt·e ll-d.

It h aa 81110 be en conttr-med that It h. vvry advhlault' to UlW non-cond act tve
( glalil -fibrt· ) rn a llt .. In orde r to maintain t h., circularity of t t n- ci rcu la r pola r l ­
eeucn find not cause a r e duc t io n ot the ve r-tfcal com po nent , Th l l II a l ec t r-ue
for all ver-tic ally pole r-lsvd Ya gl antennae . In a largt' num ber ot c aaee It wa ll
fo und that amateu rs had not mount ed thei r an t ennae with sufficient epectng t o
o t her ant enna a, o r metal et rectu r ..... T hi s Is very Im portant wi t h all Ya g l
type entennaa, wh ich a rt' const de rabty afh'ctl'd by groun d e rrect • . A Ya gl an ­
tenn a r e qur r e s a m in im um liIpadng from ground or uthor conductive e t ru ct u r-e-a
wh ich III In t he o rde r of 3 m lor a 1014 l\1I1l In e le ment Ya gl to 1 m fo r th e
Ilm a lll.' llt ante nna e,

T he e xpe rt enoe galnt' d on 70 cm uliing c i r-cula r- pota r-taauon ha ll a hc wn t ha t
although It III advteable t o Ilwltc h pola r -l antious on 2 m , thlll bring II ha r d ly any
a d van t a lle on 70 e m due to th.· fa r higher component of renectt·d Ilgnall that
a re pr e s en t at 432 Mil t . For tll18 reason , t ile a utho r wou l d II kt, to r-ecomm end
that 70 cm c r ossed Ya gl8 should only be awl tche-d between circular cloc kw ts e
a nd anttctcc kwtse , and not to li neAr pola r-teatten ,

2.

2. L

F URT IIE H D EV E LOI'M E :"l'T O F SWITC II ING UNITS
FOn CIRCUL A H l'OL A HISATIO N
OPT IMIZING T il E SWITC IIING UN IT GI VEN IN

Rel.1a

Rel. 2

SuppliedPhcable

Sta ti on

Ftg. 1 : Circuit for se lec ti ng
c ircu lar c lockw ise
and anuc tockw tse
polarts ation

Supplied Ph. cable

Rei 3\\-- __
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Fig . 2 : Circ uit for s e lec ti ng
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Flg. 3 : Correc t mounting
of the antenna
to obtain given
s ix polar isation modes

Ant.BAnt. A

0 >. 1- 75 0 >.1_ 750

1 50 0 any leng th
•

F ig. 01 :
Phildlng for
ver tical polarisation

Ant. A

0 >'/- 750

Ani. A

0 >'/- 750

Ant .B

>. 1_ 750 >.12 50 0 •

Ant .B

>./050 >'100 0

Flg. 5 :
Phas ing (or
hori zontal pctarts anon

Flg. 6 :
Phasi ng for c loc kwise
ci rcu lar polar lilatlo n

Ant. A Ant.S

o AI _ 750 >. 1- 750 AI_ 750

50~ any len gth1 ·

- 22 -

Fig. 7 :
Phas ing (or anuc tcckwtee
c ircular poiarl sa tio n



A bailie Ilwitehing unit fo r eerec ucn of fou r polarhlatlon me de a wall de scj-Ibed
In (1 ). T h1a . wltchln i ci r cuit hall be en fou nd to be ve ry lIatidactory In ope r-at ton,
One 11m all modification could be made to really optim ize the unit , which wa ll not
ncuc ec un t il de lllgn in g such a awi tc hing unt t fo r hliher t requen c te• . T he ewncn­
Ing of the addltlonal 'A / 2 li ne fo r lIelecting antie loc kwl ee circular pote r- Iaa tion
ahculd not be all Ilhow n In l" lgur.... 1 a nd 2 of (I ) but a. gtven in Figure I.
T he differ en ce 111 very s mall In practic e , but the modified c i rc uit doe.
provide • more reHa bl t' pha ee condition.

2.2. A NEW SWITCHING UNIT FOR A MAXIMUM or
SIX POLAR ISAT IO N MOD ES

Due to the dlffieultll's In obtaining aultable rt>lays and the non -a va ljabrl tty of
glaall fib r e malllll at a r ea sonable prtce , tne autho r cont lnu ed to expe r tment
wit h var-Icue method. o f pha llin g In o rder to m lnfm ize theee d lf f ieultl l' lI and
reduce cost s. Seve ral dlfferE.'nt ci rc uits we r-e used such as 'A and 1. 5 'A hybr id
r lngll with partial eucceae, The fin a l switching unit Is rt'latlvely Inexpen e tve
and Is ve ry suitable for s wt tchtng the polarilll.tion In the lIhaek ulling two ecct­
It'ngt h fe t'd E.' r l to t he antt'nnall (a nd com pens a tlng fo r the . ta ege r or II paclne
be t ween the two Individual dt pc le e ). Th e author r-ecom mends t ha t the follo wlne
ctrcc u should be used when the . wltchl ng 11 made a t the operaUng position
wbe r- eae the circuit given In Figu r e . I and 2 II hou ld be used for s witc hing the
pole r faat lo n a t the m a at to p, o r unde r the roof.

T he main adva ntaee of the new awltchlng unit III tha t the c r-c eeed Ya gl antenna
can be mounted dlaeonaUy In the fo rm of an " X" a nd II tiH provid e ve rtical and
ho ri zo ntal IInt'a r pora r-tea t ton , T he c t rcu tt III to be de sc r-tbed wUh the c rc a e ­
ed Ya gl mount ed In th ls poatt Ion , but will be valid for ot he r mounti ngs a esumed
tha t the tw o baluns fa ce away from anome r and that th e anten na la mounted all
s hown In . ' l llUre J , with the balunI mounted dlaeon a lly above t he boom . If the
ant enna I. mounted different ly , th is wUI lead to a diffe r ent polarisation, but
thl ll is not ae r- Iou a e tnc e It i. relatively easy to establl.llh wheth er- the li near
poIarl.atlon II vertical, horizont al or diagonal afie r ccmpret tng th e s wltchine
unit . Th e six pola r i.at!on mode. th at can be selected are : Ci rcul ar c loc kwIee
and antielockwi . e a s well as linear ve r tic a l , horizon tal, d iagonal to the le fi
( 135 0 ) an d to the r ight ( 450 [, The latt e r are rathe r a btp r cduct which need
not be us ed in p r actice .

The r equired pha .ing line. o r cablel fo r the various polarl lll.t ion . a re given
in F igu r e a 4 to 7. The two dl.gonal mode s a re ob tained by .elt'c t ine the r e ­
qu ired in d iv idual an t en na withou t ph a sin i It to the othe r antenna .

2.2.1. CONST RUCTIO N OF T HE SWIT CHING UNIT

Solid dielectric coaJtla l ca ble s s ho uld be ueed fo r the phas ing ca ble . due to the
la rge variaHona In tht' velocity fac tor of . emi·al rs paced and foam dielec tric
c a bte e . RG-1>8 / U I. su itable fo r the 50 n cables and RG- 59 ! U uae d for the 75
n eec ucn • •

The elect rical 'A /4 and 'A / 2 len gth••hould be best rn eaeu red with th e aid of a
d ip mete r in conjunction with a 2 m r ec e iver. Th e bell t way o f obtaining the
r equired le ngth. I. to cut o ff m o re t han the requ i red 'A /4 o r 'A /2 Umea velocity
factor and obtain the ac tual elec t rical length as rouow e : Make a .mall loop at
one en d of the 'A /4 cable Ieavtng the othe r end ope n. The loop ahoul d be all
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11man lUI po eslble In ord.. r not to fahify the f rl'qu~'ncy Indication ; a loop of
appr-ox trn etely 1 em In dlam ete r ehould be su!flch·nt. AdJuet t he dip mcre r 10
find the dip. If the dip ie bt'low tho.' 2 m band. It wUl tw nee..eeary to cut orr
aom.. of th.. c a b te ca rt-fully untU th t· dip c ccu r-e within th...m.tt'ur ba nd . It the
eame ca blt· ie ue ..d . th .· Bamt>m~'chanlcal It>nJlh can be u sed tor all the phaeini
lin.... of thla tmpcdenc«, Althouih the elect r'Ic al >. / 2 1~'nJlh can be m ea s u r ed In
th., aamt' manne r wit h B Ihort ci rcuit a t the fa r end , th l' autho r p r-efe r a the
fo llowing method due to th.. fac t tha t It I. not nee .... . ary to kee p ma klni the
eho rt circuit Ilfh' r cuttini : The ), / 2 length Ie found by reducfng the t r ..qc ency
ot t he di p mete r by hair which m e an e that th .. It·nJl h I. onc-e a llaln >. /4 a t ha lf
the rr-equ.. ncy and a dip wil l or-cu r- wit h a n open ta r en d. T he ha r m on ic of th ..
dip meter- f r-equency wHI IItllI l n- Iw ard on th.. 2 m r ece tvor,

UntU now it II only the rt'quin'd phaaloi cablt"a that have b..en dl,cu'lIt'd. Thle
hal be en made mainly to allow Iho... r ..ade r e tha t only r equi re one o r mor..
• pecttte pol.ri.aHon. to bl' able to con eu-uc t t he pha.lni cabl., '0 t hai they
can be connec t ed to both anl..nnaa dirO'ctly wit hout awltc hln i . Thi. to rm • • of
cour-.... the cbeapeat method of c hani ln i fro m one po l.rl.atlon to anothe r , How ­
eve r- , th .. majority of n'aden will wl.h to Bwilch tht" polarl.atlon with t he aid
of a rotary ewttch . T hl. can be ac hieved ualni a .Ix pcanton , th ree w.fe r
. wl tch . If tht' two dlaional , l tnea r- pol arlsaHon mode a r .. not r e qui r ed. then
a tour pc eu tc n , thr-ee watcr ewuc n will be lu frtcl ..nt . T ht· tnte rccnn ec t jcn i l
ve ry .Im ply m ad.. by conn..c tlon thO' cabl .. trom th .. IIt.Hon to the c ent ral wa ft>r.
and the antenna t ....dt>r. ( equt - Jenrth plu ••ta i ie r etrre renc e ) to the ou t e- r- two
walt'n ae .hown in Fleur.' 8. II 'hould b... r uen tlone d t h.t th l••wttch tng unit
Ie only eultablt> for c roeeed Ya i la havlni • Ieedpotnt Im p..dance ot 50 n . 110 ....'­
eve-r-• • dUfl' rt'nt c i r cuit tor- c urer Im pedance could b~' brouiht fo r ot her eruen-
nae In one of IhO' ne xt edition. of VIII" COMMU:-'ICATI()~S If r e qu tr..d•
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Polari sation modes (only when antenna mounted as In Fig. 3)
pcs n ton 1 : Ver ti cal Pos ition ,, Circular . anti -
Position 2 : Hor izo nt al c loc kwise
Position 3 : Ci rcu la r. Pos ition 5 , Diago niil. ,,0

cl ockwise Position 6 , Diagonal , 1350

Fig. 8 : Inte rconnec tion of the thr ee ~waf er l!IIwltc h



lJut' l" till' Inl l' n'~1 In eur-h a ..w!tehinl,l unit , VIII-' C (lMi\1l NlCA 'I'! ONS ... tIl L",
bdnMil\g oul II " "II\I~'· lo·u p" I'a t,· .. ... i1chlnll untt t" aUtI'" ttll' ""h-ctiOIl of aU
po l ar-Ieution mou"11 whb-h wUI b,' a",allalol ,' at a l','u ..onllb!t· I'd, v,

II ill 1', '{"OIll IlWIltl. ,U Ih lll a ...-ramtc wa u- r IIwltch I,,' Ullt'U III unk" to k,' ,·p <II·
t-Icct r -t c 101111"11 at II minimum . Al s o a rtcnuon I>huuhl L... puttl that ("Ullll" e1ton
It' II1.'1hs a,'" kept to a m in im u m . T IH' Ub" of ('a til "11 havlllil a ulamt'l" I' o r 5 mm
10 6 m m '"" 1'1" ' 11\' 11101 a Io:()OU ('ollll'l'umlllt' In-t wer-n a<,.'umlliudatlngllw e abb- wllh ln
II... bUll , lind th, ' po w." , han dling capability of the 1I .... lt(·hlng Ullit, TI\l' a u t ho r­
lIuGIl"li tll tlH' UII" of IH i . 5H/ O and lH j - 5!1/11. Huw, ' ''' ' ' ' ', thin ('abk IH;. IH/ U or
atmfln r I'T F Jo: ( T ..rlo ll ) ,"nUII'1I cnn lit' uacd fOI' 101'0 I"'"" " ul'l'lkliliollll , Ilnd
IHi · 21 :1! P and tI(I · 11 /1 1 fOI' hj~IH'I' pO"'I' I' llpplkat lullIl (In til." kW 1"11l11l" )'

:1 . HE F EIl E NCES

( I) T . Bit t lln : Allt " llIla Not,' I,,,,,,k
VII I-' CIl i\1i\1IJNICA TIONS 6 , Edi t ton I (l !JHI, l'all"1\ :IR-H

( 21 T .1I1tliln: e il't'uln r' Polne-Ientlon Oil 2 I\I<·t " I""
VIII-' CO MMl'NlCATIONS 5 , Ed it ion 2 (1 97 :1), I'UIo: ' "1\ 1I) ~ · IU !J

( :1) T . lI itta ll : An te-nna NO\t'buok
VII I-' CO M MtJ NlC..\ T IO NS 5 , Kdr tiuu ~ (I 9i :i ), l'a il" 11 22 11·22:1

14 ELEMENT PARABEAM YAGI

{or 2 Met ers PBM 14/ 2 m

Gai n : 15. 2 dB Inpot o
Le ngth: 59 5 e m ( 234"' )
Wl'lght : 6 , 4 kK (14 Ills )
Ho r . heamwt dth (-3 dB: 2-Ju)

Long-yagt antennas are well -known fur their high
gain char ac tertsuca . Howeve r , this htgh per ter­
ma nce Is on ly pr ovided ove r a relatively low
bandwidth when the antenna has been desig ned
for maximum gain. T he par-abeam type of an te nna
combines the high gain of a lcng-yag! antenna
wit h the tn herently wider bandwidth or ske leton
s lot red ar raylJ .

The ac tual Par-abeam unit comprising a s ke leton
s lot and etmttar reflector r adiates s imil ar to
two stacked two- ele me nt yagl antennas and will
therefore provide 3 dB gain over a s ingle dipo le
and r eflector configu r ati on, and about 2 dB gain
ove r a conventionally fed Ic ng -yag t, Heavy duty
const ruc tion with s pecia l quality aluminium .
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M EASUR EM ENTS ON A QUADRU PLE QUAD ANTENNA
FOR T HE 2 m BAND

by G. Schwar-zbeck, DL 1 a u

A eo- cat l e d quad r-uple quad antenna W llIil de ec r tbed In Edition 2/197 1 o f VIlF
COMMUN iCAT IO NS. Th l . antenna III ex tremely light a nd eutte ble fo r portable
cpe rat lon. Tn t' a ut ho r was sbIt· to ma ke II nu m ber of meaeu r em ent e on thl.
antenna, Unfo rtunat e ly , not a ll mee ec remente could be made due to lac k o f
ume. Howe ver. d iagram s art" to be g iven IIho wl ni tht' gain . f ronr- to- bac k r atio
lin d m atch ing r elation ships a a II func tion of the m t'llllu ring fr equency . The r- e -,
s uIt a are then t o be br ie fly eveluat ed,

Since the o riginal descripUon III near- ly four years old, tht' original so-ucte In
(l ) may no longe r be a valla bl t'. For t hl. r t' 8 aon. the main construction or th e
a ntenna 18 ahown in F i gurE' I. All can be seen, the an tenna consists o f s group
o f four quad antennae s tac ked on e a bove th e ot her w it h a e rmne r renectee
Sy lltem .

I. CON~-rHUCTION OF Tin: QUADHUPLE QUALl A NT EN NA

T he p r a c tic al const ruction of t h l ll a ntenna ill s imila r to a rope-Iadd er- , wh er-e
the horiz ont al e l e m e nt s are made fr om th in brasa t u bea of eppr-oxt m a te.ly 4 mm
d ia meter a nd ~20 m m In len gth ( wh ich dlfft'rs slightly from t he original dell­
c r-Ipt lon I. St ran ded wl t-e o f 2 mm In d ta m e ter- Is use d fo r the vert t c a t e lements,
The s pacing be twc r-n th e ho r i zontal bars Is ~ OO mm , This rt' s u lt s In four quad
loops s t ac ked one above the othe r. T he r e rtec rcr- systt'm Is built up In a similar
m ann e r- with a s pacing of ~20 mm from the main quad 1001'11 . The ¥an w ty pt'
o f const ruclion Is u lle d wit h 560 m m tu be s with a ve r t ical spacing of 50 0 mm .
Th e u ppe r , c e nt re an d l ower tube o f th e ra di ato r a nd re n e cto r ar-e jotm-d In
the c ent r-e wit h the ai d o f 52 0 m m l ong b r as8 tubes wh ich can be connected to
the ma st.

Sin c e the a nt enna can be eallUy pa cke d by t-emcvfng t he m t'ta l ba r s from t he
mallt and fo id in g the vert ic a l, et r an ded wi r e ele mema, It i. ext r- e m e .ly eun­
able fo r port a bl e o pe r ation . It only wel gh ll sever-at hu nd red g r am. and III far
m ore po rtable than a 10 el e m r nt or 8 ele m e nt yagl a ntt'nna o f IIlmUa r ga in ,

T he po lar diagram II, ban dw idth a nd fe edpolnt Impedanc e a re very similar 10
tha t of a colint'ar g r ou p antenna , ho weve r , tt Is fa r easter t o t r-an apoj-t ,

2. FEIWI'OINT AND MATCIIING

T'he cent re , ho r i zont al rod of th e r adiatin g elem ent eyetem III Int e r- r-upt e d at
the cent r e. T'h e Im p e dance at t h l ll point Is In t h e o r- der- o f 200 t o 25 0 n , At
powe r- le vela o f up to appro xl m arely 30 W, th e lIim plt'8t m e a n s of m at c h in g t o
50 o r 75 n c oaxi a l c a bl e III t o use an UH F co r e all s ho wn In Figure I. T his
ia made f rom two turna o f a Ihl n 120 n t win le a d wh ich III con nec te d In pa rallel
at t he low Impedance side and In eer-te e at t he a n tenna, Suc h co r-ee c an e n on
be o btained from olde r VIlF-FM o r TV-rt' ce!ve r ll.

A r eeonenc e -type balun c an a illO be used, Thi ll ccm pr-teee t wo air-li pact'd co ue
wound one a bo ve the ot he r- having a dtem er e r of a ppr-oxtmately 8 mm diam e t er­
with t wo tu rn" a t the ~ O n e nd a nd 5 tu r-ns fo r th t', 200 n win d in g . A t r-Im m et-
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c apac ttor- of 40 pI<' I. r-cnm-ctt-d In IIt-rl ,-. with t Ilt' low-hlli',-dunc(- winding; a
10 pF t rlmme r I. connected in paralh'l ..'lI l h Iht' 5 tum winding connected to
thc ft't'dpolnt of the- .nlt·nna. Thl'II" two trimmer. allo .... til(> r.·adlv.' component
to b... tun...d out and Ih," circuit brought to t-e eonance-,

For highe r powv r leve I• • It III 1K>••[ble for a coaJdal half-wav.· balun to be used.
This i8 mad.' f r om a 8 0 to 95 cm Ion" p l.·ct· of 75 n "oaJdal CMUIt· ( the exact
It'ngt h III depend ent on tlu- velocity rector- of till' actual coallilil cault' I. Th.- tw o
in ner- r-onduc tor-a a r l' t tu-n connected 10 tilt!' r...·dpolnt o f the- ante-nna , Th e ft-t·d.' r
cabl... I. connected 80 thai Itll lnlll' r conducto r- III connec t r-d to on ... Idt- of th e
ant .. nn a r....-dpotm and Ihe outer- conductor connec ted to tho our e r conductor or
tilt' coallial balun loop. A ll uu- ••· ualun. tran.Corm Ih., voltall" by a ratio of
2 : I and Ih .. Impe-dance by 4 : I.

llul' to th.' low wt' l lI:hl oC th.· anl .. nne , rt-a d t-r ll will on .. n Ull(' a thin coadal
c abl e- . If o nly low po wvr la to Ut· uR..d . It .... 111 b.· pouiblf' for. 2 to 3 mm
t ..non ( 1'1' ''' 1<: ) coall ial clluh' to UI' u sr-d, H ow eve-r- , \til l e-ngth a houl d not "'''­
c r-...d 5 m In orde r to k.·e p 10 1111(' 8 to • rt' a l o na b l,' level , If a longer- cable II
r vq c t r od , t he 1II1h t.wt'1l1:ht teflon ,·.uh· tlhould be k"pt a. IIhorl 811 poulult- . nd
t'xlt'ndt'd u.ing a t hlckt>r cable, O f cou r se- , It i. not wor1h ....·hilt· paying t·xa"".. r­
ate-d euenucn to en ext r e-rn...ly low . I.lldllla- ..... vt' ratto or "xad r-eeonance of
th,' ante nna and ttu-n 10 10011" the emen advanlaa" of thr- "llact matching dut· 10
cab} .. 1011'lt'II, A. can bt· ....·11 In thr- (irat diagram gl....·n In l'·lrurt· 2. ......vn tht·
la ril' mtamatch condition of dt rer-tly connt'(· tlnl'! an unbalenced 50 U cable to tht·
belanced 200 n f" t'd- IK>ln l or Iht, ant ..nus only cause a 10lla of 3 d B I half and
S- po lnt , . Thr- sam .. IOIl!l " xh !b lh' d hy an 8 m It'nKtll of t h in u-ncn cab! r- and
ll<'r fl'CI mat r-hlug,

3, :\lEASU IUNG SYSTEM USE D

Th .. iIIC'tu.1 .nlt'nll. m .....ure mente we r .. mad.' on a nat , r-e n..eucn-rreo art'a.
Th .. mt'aHUrt'm .. nt of 1I.ln a nd frolll_lo_ll.l'k rallo we r-e meaeu rvd allaintll a prt-­
el,Ion halfwavt' <Ilpo! .. u.lng all automatic altt'nualion m .'alurlng .ylll .. r n, Th.,
lIamt· m"a8urlng IIYlltl'm wa ll 11.1110 ulIf'd for th.- malchlnll meaaur-e m ..nt e ulll nil
II ~rof" ,ul lonal 50 U dlrt'cUonal cou llh' r with a con st anr cllul'lI n" a tl t·nuntiun .
T h .- .Iillal sou r e v com llrhll'd a I r a c kln " "t'nl' ra lo r , which Wil. l locked to the
moment a ry frt·qut·ncy of a s l"'ctrum analytt· r.

By III'1f'clion of a 11 m all analY1t'r uandwldlh. It wa. polI.lbl.. 10 virtually lIuppr.. all
a ll Inl .. r f"rt'n c .. t'ff.... t • . A fur1h t'r advantali:" il the t'lltr..mc ly IOllarl lhmlc 1" \'1'1
indlcalion , which I. a lvl'n on a lln..ar dB-ilea l a. wi'll It, thl' line.r f r .. qu .. n.. y
...alt'. A XY- rt·cord.. r wa s ronnt'cll'd 10 th t· ou tPUtll of Ih ,' a p..clrum a na ly1l' r
a nd .. alib rat .. d hy a .. ry.tal_ ..ontrolh'd .pl'c trum In Ih .. X-dlrt'c llon a nd lly a
ca llurall'd atl l'nuator In th.· Y - pilln .-,

Th.. mt>alu r .. mt'nt I. mad.. In Iht, fo rm of a four -polo' ml'a.urt-m .. nt .howlnil
th.. lotal 10.11 b.. t w....n Ih.· ln pul of tht· I rall.mlt antt'nna and Iht' OUlpul. of Ih.·
allll' nna under 1...1. Th.' ('auh' lo•• •'a and ay.lt·m .. rror. ar.. not prl'lIf'nt IIln ....
th... aame cablt' I, ull t'd during tht' mt'allu rt'rnt'nt alia ullt'd for ... llbration , and
.Inct' m o al m ....ur.·mf'nt. ar.. ("ompllr.. d to. halfwavf' dipolE". A wldt'balld dipoh'
anlt'lina wa ll utlt'd a. tran'mit IInt .. nnll .
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-I. MEAS UIII NG HE SUI.T S

T hf." Url' l dlalilram ( FIlii. 2 1 >Ihow. t h e .Ylh'lll 10•• a. II function of Illl' Ino'a_
luring fn'qut'ncy u.llllil a wid.. band t r-anamtt dlpoh' and tht· quadru pleal quad
enre n n•• T h.. entenn•• wer-e lIpact'd 20 m f rom enouw r and th e m ean h.. lght
wa . -I rn ,

T'he cou pllni a tt ..nualion b.. t w., ..n Ih., IW O an lt·nnll. wa . 28 d B wit h in tho' 2 m
b.nd when ualllg tho' " JUlct ly t un.'d r e aona nce b.lun; It amounted t o 29 dB wit h
th.. fe r r ih' balun and wa l 32 dU wh..n dlr..c t ly ccnnec tt ng th e 50 n c oa xi a l cabl ..
to th.. a nt enna wi thout ba lun. Thl . meee u r-em e nt .how l that ev..n a n .. xt r vru eky
h l l!th a l a ndlna- wa vt' ra tio o f approatmately 6 : 1 o n ly r e lult l in a lo s . of half
an S - polnt , wh ich II the aa m .. al wh l'n u.lni a coalll.l ca ble with 3 dB lOl a
a nd pe rje c t m atch Ina.

Th .. I ..con d d laaram ( ng. 3 I .howl the gain o f t h .. qu ad r-uple quad a nt ..nn a of
approxlmat .. ly 8 dB wh..n com pa red to Ih .. r .. f.'r.-nc ., dlpole , Hew ..ve e , a lt hou ih
vl rtu.lly p ract ic a ll y d l at ant condition. with r ...p..ct t o me ratio of m a il\t't lc
a nd e! ..c lrlc a l fi eld com po n..nt . l'xlat at th.' r l'l a tl vt'ly low m ..a.u r ln, d l al anc t'
o f 10 wavt'lt'nath ll. no homo g..ll lu l wa v.. front .. ..!rlt. due to the .. rr..c t. of the
g round r ..ne e tten , Thl . n' l ult l In a lowe r- a. in Indtc atton than would b.. pn'­
ee-nt .t g reate r- dl at anc .. . and gre et .. r ann-nne ht' lghn. Thl l m ..an • • that Ih.·
i aln o f th .. quadr-upl e q ua d antenna 18 In tht· o rd.. r o f 10 dU o which I. t'lI lr..mdy
iood for lluc h " c o m pac t a n tenn a and I. only II (t' w dB 1t' 1I 11 Ihan Ih,' Ie r-ge r
co ttn e a r- grou p a nt ..n na. or Icng y a a l••

T'h e dot - d. ah ..d cu rve In ngu r .. 3 alve a the fronl -Io- ba ck rallo .11 a fu nction
of tr e quency , In cont ra.t to th e wldt'band c haracl .. rtsuc o f t h.. i ain c u r-ve [ vi r­
t ually conetent f rom 130 t o 160 MII ~ J, t h., fron t·to· b.c k ratio II r .. latlv,·ly
s harp and cone.. ntj- at e d to t h., 2 m amalt'ur b.nd , Thll m e an . t hat th.· dt'llgll
of th .· ant" nn a II cor-rect, Th.. dashed dlaa ram Ind lc.I.. 1 tho' ve r-y hl lilh , lind
vi r t ually fro'qu t'ncy -Ind ..p..ndent a n enu attcn to thv lid ., o f Ih.. quad aruup,

S.. vt·ral thln gl c a n be le ar-n ed fr om e uch di llgram i . It II po.alblt' , fo r Inl tlln("l'.
t o (,. ta bll.h that a recet v.. r- havina a I PUriOU' t-ec e pt lon , I l y In the 160 MII ;t
band will r ..cl'!vc l uc h tra n lmia.lon l wilh an a tt l' nuatlon o f 10 dB fr o m th.· r l'a r
ot tht' a nh ,"o l a nd 28 d U f rom thl' lid.. , In thl' a " ronaut lcal frl'q u..n cy band
( 130 Mll z I. th l' rl' ceolveor wil l bt' p rovld..d with JUI I .1 much ..nl'r lO' fr o m th..
r l' . r o r Ih,' a otl'ona .1 from th .. f ron l . A yail a n l l'n Oa il far mor .. ' l' I t'ctlVl' 1
th l' gain ulually faUI off by It h a llt -1O dB a bovl' Itl o pt' ra tl0i rrl'qu ..ncy .0
that a Ipu rioul trlnlm l l l ion f rom a n a mat eourt r ln8mUtl" r do... not ulually c aul'"
10 m Ut'h T VI in T V- band II I Iloh.'n ul lna a )'ai l a l wh ..n ul ln g a Ilm p le d lpol.. .

Th.. t h ird d la iram ( F l i. -I , IIhOW I th eo matchlni a a a fun ction of fr..qut·n cy , Th.·
dlr..c tiona l cou pl.' r wa l caHb rat l"d with matc hlo i I t a n da rd a ao th. t th ., IIt a nd lnK­
wa v.' ra tio c . n b.. I'.'ad o ff dlrl"ctly .

A I wa l t o b. · .... p.·ch·d . th . , b.. l t rt'aultl w.. r l' obtaln t.'d ul ln a a r .. lona nc .. balu n
th a t can b. , all a nt' d bot h with r l' 8!,..c t t o Im p ..daoct' . nd f r ..qul'ncy.Th.. r " l onanc .. .
could. of cour... . bl' b rouiht com plt'tl'ly inlo t h.. 2 m band by I li gh tly r eodu cin a
th .. valu(' of Ih .. para ll .. 1 t r tm m .. r . Wh eon ullna t h .. w ldl"baod te r ril .. b a l un. th e
relonanc.. rr..qu..nc y II IUahtly too low whi ch wa l mainly cauI..d by an inducllv..
compan iOnt on connpc tlni th t, balu n ( cOl1m'c tlon llo'l rt' l t oo lon g wll h 100 laq[t' a
. paciog J, Th.. dalht'd li nt' In dieatt'l th.. t'll t rt'mt' mi. matc h condition (SWH
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Fl g.2 : The quadruple quad antenna using diff e r en t types of m atc hing.
The di agram s hows the sys tem los s between a horizontal ­
polar iz ed t r ans mtt di pole at a hei ght of 3 m and the quad group
as describe d by DL 6 DW at a height of 4 m .
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Flg. 3 : Gain and rr onr -to -bac k r aUo of the quad gr oup . Sys te m los s
measu r ement between t r ansmit dipole at a height of 3 m and
the r ece ive antenna (quad group) at a height of 4 m and a s pac ing
of 20 m. Dashed Hne : Reference half -wave dipole , horizontal ly
po larized.
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Mat ching diagram of the quad gr oup. The di agram gtves the
s tanding wave ratio as a function of fr equency wit h direct
co nnectio n of an unbalanced 50 Ohm c able (dashed) , using a
4:1 ferrite balun (50 : 200 Ohm) (co nti nuous Hne) and usi ng a
tuned r esonance balun (dot -das hed n ne).



a ppr-o• . 6 1 when d l r-ectly con n"c t ln. th .. 50 n c.b!.. f 300 n 50 11 I. It w UI b..
••• n Ih. t t he 10•• i. only In Ih .. cr-d e r- o f 3 d ~.

Th. ndi.Uoo d l.....m waa found to b .Imila r to th. t .Iv'l'n in t he o ..I.ln.l ....
Ilel 'l'. II w11l b'I' seen t h.t the an t.nn. po a r-eI.Uvll"ly wid. ho t-bonlal
dla.nm and th.t the ._In b o bt.ln'l'd wll h th Id of me .h.rp ~rtlcal beam-
.1dth. This I. o n ..n favounble In p ....cttce wh. N' ala.... numbl- r- of . t.l1on •
• Ul not bl' h..a rd du to th.. na ..ro .... tw.mwidth of lonD'••1 an t"nn•••

Thia . Mlel.. ...... d...llfl.d to fl r.tly Indic.t. t h••xc.lh'nt .ultabllity o f tht.
.nt.nna for portabl e op"nUon du'l' t o U. lo w .... 'I'lch t and .mall di.mantl.d di ­
m ..nslona a . ......11 aa to .Iv...'I'n. r.1 d.. t a ll . r-••aNlin. Ih.. m ••su r-em..nt of
VUt· ant..nna. In ....n.ra l.

5. REn:Rt;~Ct::s

( I ) M. Ra e _lI .. r : A Qu ad rupl.. Quad Anh'nna • An Efflcl. nt I'o r ta bl. fo r 2 m
VIH" CO MMUNICAT IO NS 3 (I 971J , Ed it io n 2, I'a e n 82 -8-1.

• •

THEJAYBEAM
MOONBOUNCERS

All of the MOONBOUNCER antennu can be either connected for CIrcu lar polarisa·
hon at Ihe antenna with one feeder to the . kack. or If two feeder l are fed down to
the I hack. It II pouible to eerect verncet konzontal. u well u clockwl l e and anti ·
c10ckwlle CIrcular polanzatlon .

Circular po larisat ion il most certainly the po larlsallon of Ihe fulure. The advantagel
of thll form of po lar isation were dllcussed In a recent art ic le by a 3 NO/OJ " BO
In VHF COMMUNICATIONS. The possibil ity of sWltdung to any requ ired polarisatIOn
10 find Ihe momentary mosl favourable ccteneencn is a great advantage of the
MOONBOUNCE IIntennas.

The foll owing four type s are available, which can be . tacked and bayed to form
array l l UI table for extreme OX mode. IUch u MS and EME:

Type Element. Ii tr . Gain (dipole) Her. Beamwidth Boom leng th

5XY/2 m 2 , 5 11 ea (8.8 d8) 52' 1.67 m
aXY/2 m 2 , 8 12.2 d8 (10.0 d8) 45' 2.85 m

10XY/2 m 2 , 10 14.2 dB (12.0 dBl 33' 365 m
12XY/70 cm 2 , 12 15.2 es (13.0 dB) 35' 2.60 m



A L ONG VAG I ANTENNA FOil 1296 MHz

by It. Lentz, DL 3 Wit

A lcng ya il ..... trh • boom l..ni1h of ~,\ ( 1m) I, to b." u"lIl' r l be d which III eu n­
,bit- for opr-r-at ion on th.. 24 em band. Th e author hal c on at r-uc ted • •· ... . · r al lIurh
ant 'm naa and haa used th"llI to r pa rtabl e op .. r a tt cn and tor horne IIla l lo n UIW .
T he deve lo p m ent WUI not mad... by til." author but 18 ba a' -oj on a tlt',lin itv"n
in (1) which wall m odUIt·d by the author. Sln(t' th l 8 orialn a l a n lcl.. "",,"t vir­
tually unnoticed, "'Vl'n for Ge rmen amah·ura, and e tnc e no a nlt'nn aa a r e e ver t ­
ab'" on till' m a r kt't lor thl ll band 1t ,",,'a8 thouahl t ha t t h l ll eruenns wou td Lll" o f
Inte rear.

Til .. follow tni da ta we re gtven for th .. a nt e nna In lilt · odili nal a r-tfcle:

Gal" : app rox. 13. 5 d U fo' ron t ·to - lla ck rat io : a p proll . 22 dB
nor, b.. amwldth : . ppn;lX . 33_:Uo Hecom m en ded II tac klng dtetunce: 38~ mm .

A gain of approx imately 13 dll haa In-en conffr-rm-d durln i 1I"vpr a l compe rteon
mee eu r e rne nte with othe-r anlt'nnaa, lIuc h all tht· fi-dt'mt'nt col me a r- ante-nne with
reneetcr- plat e dellc r ib"d In (2) . Accordin g to th ... Info rm.Uo n gl vt'n In (3 ) tht'
ho r-r zont al b"amwldth would then b... In tht· o rde r or 37 0 . T'hr- IItandln a-wav... rat io
wa a l , 5 with t ilt> flnt pr-ototype a nd I. 2 with thr- second,

T'hr- dlm ...nalon ll o f th.. an t ..nna ar", ilven In fo'liUrl' I , whh'h Is not to eca le-,
The . m a ll II pacina ll b... twe..n th.· fo ld" d dlpoh' and dlrt'dor. U I and U 2 an'
typical fo r lon ll y.gl anlt·noall. It . hould b... nowd that th.·••• d lm.-n llionl! a t-.. o nly
valld wht 'n a mt·tal boom II u. ...d arll all e le m ente ha v... m ...c haJllc a l contact to It.

St" e1 tul.... c a n b... ueed ror manuracturlnll the emcnna , which ca n then lit' coppe r' ­
plated arler compfetton . Such an ant enna h.a tWI'n used uy the a uthor fo r moun­
tain top por-table o pe r a tion and ha••tee d up to scm .. very hard t r -e atrn ..nt , For
f!l( ..d- etatton c pe rattcn , th ....ntenna can be m ade mo r-e fav ou r . bly f ro m bra••
rod or tublnll and lacque r ed ener const rucrton . In th e c of the . ll· e l ver-ef cn ,
th e el ementa are ha rd . o lde r ed to the boom , whe r Ihv brasa e lem ent s ca n
b...olde r ed In to place ulling normal eotde r ,

The mOllt dUficu lt part or the con.t ruc tlon I. th,' c e nt re point o f the reftector­
elemerue, In o rde r to en sure that l ufUde nt mfltt"rial r.maln . an... r drillin g.
the dtsmete r e of th.. tubes III as Iof low e : Boom dt am eter- • 8 mm , ve rttc al r od
of the r e n ecto r • 6 mm , all elem e nt l ~ mm In dlam ... re r .

The . paclni betw een th e uppe r- an d lo.... e s- part l o f Ih.· fold" d dipole . mountll to
23 mm ; a . paclng o r 2. ~ mm III pr-e nt at tht' f.· ...d point , wht'rt· the balun
t r a nd o r m.. r can bp .old,· r ..d o r .c r ,.·d Into pill et· n!'h' r wh ich It . houl d b..
• "al.·d In a watt'r-t lllht mann .. r. Th.. ro!tlo'd dlpoh' III f1 lU'd Into plaet· with th.'
.Id o f a sc r e w; thl . ml.'a n. that tht' fo hl.. d d lpo h ' c a n u., .lIve r - pl a lt'd . and
mountl.'d by , Udln g it oVI' r th" va r lou. dln·ctor' . ( It would ailiO be poil lbl (' to
modify th.. dlmt"n,lon . o f th.· foldpd dlpolp 10 that thli' prlnt ..d balun I>J 5 XA 002
dli'lc rlbl'd In (2) ca n b.. u. ...d l.

It I, In th.. B" d... t a Ua that the antt'FlIla d Ufe r' rrom tht· o r igina l dt·.c r l ptlon,
I lnc " hardly any detaU . rP Kardln 1l matt' rial th lckn" • • a nd the d lm .' ni loll ll o f
the foldt'd dlpol" w('re lin·n. 1I0 we v(' r, the li'1.'mli'nt h· ngth. are I lvt·n In th"
orlgln.l d.. ,c rlptlon. i"IiUr.. 2 Ihow• • phot o lraph of thO' lau nc hing ..)pm ..nt l
o f tht' author' , prot otyp.. .
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SSll/ CW IF MODULE AND AGC CIRCUIT

by D. E. Sc hmitze r, OJ 4 DG

A module ia to til' de ec r-tbed that can bt' ult>d to complement t he prevloully
deec r-tbed unll. of tht, modular receiver. It conataU of an I F- m ody l.. a nd AGe
ctreuu . Tht· AGe voltal" I. obtalnl'd from the AF' voltlit' prcvtded by th e pro­
duct detector- IlJ ~ BG OH .

I. SSU!CW ,,.. MODUlo!':

A, ....'•• m ent toned In O J. an additional U-' am plifier wUl no t be nece... ry If t he
high I"nlltlvity of tht' produet d...teeter I. used t o the full . and When no ecrc­
malic illn control I. requt r-ed, Jl owe ve r- , an IF am plln.. r o ffe r. thre e a dvantag"a:

al mo re IF gain In o r-der- 10 provide the produc t d.. t ee t or- with Ieedbac k 10 that
Iu t-t he- r- rt· ... r ve e art' avallablt- for tne automatic ialn cont rol.

b) Addlnll tlw II-' ampU fh' r to th t' AGe lin.... xtt·n da t he con t rol nn i t' In con ­
junction with module DJ 4 UG Oil ,

c ) l':n I Ur E' 1 lufflcl,'nt drtve po wer- ror t he produc t detecto r o f m odule DJ 4 HG
0 14 vven when Iht' ampltrjl' r atail'a of t he tnterm ecte te Ir- e qu e nc y c hain art'
fully ccnr rettec.

ThE' circuli or t hl' 11" · m odu lt' la elvt"n In F IIU"' 1. It contllnl I fp w I peclal
rpaturt'l whic h Ihould be menuonec, T he mit c hine 10 Ih e cryatll rtl tl"r u lln e
reetetor H 2 r-e lultl In I lOll or IpproJ:1mlll"ly 6 dB, T ht. m"lnl th lt Ih e lot l l
lnle rtlon lOll o r the cryltll fil t .. r- II In t he order of 10 d B. On t he ot hl"r ha nd,
t h.. adVlntlel" II that no alli"m ..nt o f th e Cryltal flltl"r mltchine II r e qu tr-e d ,
T hE' r-e aultlne 11"1l'cllvlty cur-ve II lu fflclE' nt ly iood to r III I pp licatlonl I nd Ollly
wh e n the rE'qulrE'd mealu rlne equt pment II Ivanablt' , wou ld It be poili ble tor
the filter eueve 10 be corrected wUh t he l id of C I a nd C 2,

A furthE'r not e r E' e a r dl.n e t he cryltal ruler: Sin ce a cryltal rII tE'r II p rovide d
In module OJ 4 BG Oi l , a lu rt her cryltal filtl" r I t t hi l pc etuon II not a blolutE'ly
nl'cellary. If th e lell:'ctlvlty of modu le OJ 4 HG 011 II l u fficl e nt t o ..tllfy m e
dl'manul ple c ed upon It , t he s econd cryata l filtt' r can be de!.. l e d, In thl l Cale ,
a w t re b ri dge Ihoul d be made be tw e e n t hO;' cenn ecucne ror the cryat a l flll E' r ;
cepecuor-e C I and C 2 al wl'1I lila reltltora It 2 and R 3 can a l l o be de-leted
( It 2 muet bt' b rldgl:'d l.

If a multt-mcde recelve r- I. to be conet rccte d, a filter ha "ln e I l a r i e r band ­
wldlh ( F M fUtl' r J can b.. p ro vide d In modu lt" OJ 4 HG 0 11 and the r e qu r r-e d
bandwidth tor S8 H or CW can b,' p rovld..d In module OJ 4 BG 0 13, In orde r- to
Iltllly 1"Ipl'cilUy hlih demande In I pu rl'ly SS B r-ec .. tve r-, I c ryat al fUter ty pe
X l'"-9B can bt, ueed In modulo' DJ 4 BG 0 11 and a X F-9A o r a nct he r X F -9 8 In
module OJ 4 BG 013 , In the c aee or I pu rely CW eec e tve e , a cryatal fil ter
XF-9 M ahould b,' uIl'd In bolh modulo'l which will rl'lul t In I ba ndwidth o r
a pproxlmalely 400 III and an .. xtraordlnary high aell'cllvlty.

Th.' rint IF alaee of Ihl:' modull' I...quipped w it h a dUll-eate MOSl" l':T and thl'
ialn la cont rolled at low l,'vt'l with thl' aid or th.. iatl' 2 voila II", In cont raat
to thO' H l" - lIt a i" !U modult" UJ 4 HG Oi l , iatt' 1 il not cont rollf'd, T h ll rt' l ult l
In a faalf'r rla.,tlm,' or IhO' control voltail' and a la rlll'r control ra nge, In thl a
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mann ... r, It i. poaalbl e for th l . IItalj: ~' to hll. v~· a larlll'" t'H"d on th.' cont rol char­
actt'rIIHc. of th.. recetver .0 th a t tfw HF - ata ll" of motJuh' UJ 4 HG 011 nt,, 'd
o n ly be controlh'd to any Ir.'at " lIlt'nt when a good .llnal- lo-nol... ratio 1.
provld..d . Stnc e It prcvtdee I .tabl.. lain with a ve r-y low .'xt ..nt of t'K!o'rnal
com pon ..me . th.. in tt'gra t(>d circuit CA 3028 A I. uaed In th.. o ut put IItalt' of Ihv
IF-modult", Tb e amp1Hh..d IF •• ll"al I. finally fed 'III a coupllnl wln d ln l to tht'
ou t pu t of th ., module ( 1"1. 13) . Tht· cve reu glllll I. III th .. orde r of 40 d U In­
c1udini th .' In ... rtlon 10•• of Ih., crYlital filt e r end Lt. ma tc h in l .

2, AGC C IltCU IT

Th ,' follo wln.ll d.. manda e r-v plac ed on t h... a ut om at ic lIalli cont rol circuit:

A quteec ..nt vo lt a lle o f epproxtmete ly +S 10 +6 V must bt' provLd..d under no ­
slenal ccndtucne In o rd.. r to allow th e contr-olled Ifo' .tal'" to ope r ate a l full
lain . With an AF-llignal that i••omt'wha t befo..... t he maKimum dr-Ive o f th e A F
outpu t . talt' , t he control volta it' llliouid be In the ordt'r of - 2 V In o rd.. r to
bloc k th.. dual .IIatt' MOS fo'ETS .nd r-educe t ht'ir iain 10 ••ufflcle nl degr-ee , It
11 e apvc laf ly Impo rtan t In tht' 55» mod.. that th,' rlllt'-tlm .' o f th .. control vclrage
h ve ry quic k , wh t' r t' a a the- fall-tl m e i••low,

FIKU r t- 2 I ho wa th t' ci rcu it dlae ram o f th e m odul e, Tbe AF voltag" fr o m th..
product de tec to r III am pJifit'd In th.' op t'ratlonal amplifie r 1 2 a nd recuneu LII
a vol tae,· -double r circu it com prlllrlj dlodt'. U 3 a lld t> 4. Th .. DC voltage o b­
ta tned In thl. mann e r ill dependent on Ih ,' ampillud.' of th ... AF vclt ag e- , It h
fUtt'rt"d and finally ft'd via Iht' Ua r ll n lf1on - lIta g.· comprl.lng T 2 and T :I to Pt S.

Now a ft' w no t t' . r t'llardini pa r t . of t ht" circuit who ... o pt' ra tion wil l probably
net be .....n Im mediatt' ly from Ihe ci rcui t d ia g r a m : Dlode D 2 I. u sed to .hi ft
the vo Uae" 1" '1e1 of the opt'ra tlonl&l am pllfie r by approximat e ly +0, 7 V, Thi. I.
do ne fir. tly to Inc rea .... It a dri vt"- r a nge somewhat .0 that II. ou tput DC volta I"
I. mer-e ct'n t rally poettloned be tw een 12 V a nd -2 V; . ..condly It e neu r e a tha t
C 13 I. not Inco r rec tly po lt"d und e r no -drive ccndt rtone, T he vo ltagE' acro ••
d iode 0 3 a nd D ~ I. d l.charK..d via th e baee-emttt e r dlod" 8 o r tran.l, torli T 2
and T 3 80 t hat the qcteece nl out put voltage of th e cont rol c i rcuit I, p r act ica ll y
equal to th e r e fe renc e vo ltast' of I) I. Thla r ea u lt . In a geed t e m pe r -e t u r e , ta­
bllity of thl. vo ltalle . mce 1t I. o nly the lo w te m pe r et u r e ccetnct ...nt o f diode
D 1 th a t r e m a in . effective, On ly.. a .m,ll voltall" dUference In Ihe o rd.. r of
0 , I V r ..maln. be t wE'pn Ih t' r t"fp r t'nce vol lale a nd th.. control voltallt" out pu t
unde r qule.cent conditione , whic h can bt" nt'glectt'd with a co nlrol vo llage In th t'
order of mo rt" th an 6 V. A It'vt''l-mE'tt>r ( S-met ... r ) that I. to be con nect..d bt."! ­
w...e n the ••, two voltage••hould ha vl! a full .calt' d..n..c tlon of m a xi m um 0, S mA
(droppe r r ... . l.tor a pprox. 12 kn) ; howt've r. It III mo rt' favou rabl .. for II
100,l.lA-m,·t .. r to bt· u . t'd ( dropp.. r r l!. l ator appro x, 60 kU ).

Th l' p revloue1y m ention ed l' rror of a pproximatt' ly 0. 1 V clln b.. compf'n.alt'd
u. inS • h lKh-va1ue r .. ,I.tor a' . ho wn In FlgIJ rt' 3. SLnC't' th .' value o f thlll
rt,.I.tor I. dt'pendent on th.- ,mpl1tudl' of th ... r .... ldual voltas.. and Oil th .. 1m·
p..danc t' o f th .. meter. no t' xact va lu ... can b.. ,iv.'n. It i, n..c....ary 10 find
t he value tlxperim ..nt a Uy whic h .hould bt.' In t he ordt"r of 100 kn to ,evt'ral
Mn , Accord in g to t ht' pola rity of Ih E' e rro r volta lie . th... r t". I. to r . hould bt'
connt'c ted 10 +12 V o r -2 V,

- .36 -



Dlo.h· I) !) ..nd '·.·.I.tor II 18 1"'0'1[(1<' th .. r<'qu!r,,' d d1ft"a"ll'dlltles of til<' AGe
vo ltall '" A fa.t rllu·-tlm.. o f tht· a l gn a l voltag.· wtl l CIl UIW a rapid di .dlal·ll'· of
C I S 'II .. IJ S. H 18, ....,h .. r-c• • th,' hillhl'r Im p.·da l1 e (· palh vi a I( 16 a n d H 17 I II

only IvaUablt' for the r "eharll" ('ye lt' , Suitabh· _.·h· .· t lo ll o f uu- pnvlo ull)' lII ..n­
tione-d eornponent••Uo ..... th .. m o et favourabl .. contr-ol ,'harad .. ri_tlc _ 10 bt ,
a chl"v,'d fo r any e ppl Ication, T Ill' valut 'li el v" n In Ih.· c t rcu u diag ram ( n il. 2 I
should b.· m oat favourabh' for CW , wh .·,'eas t h E" fUll'" ,'lIIJlld tor C I !) Ihoul d lW
Inc rea sr-d to 10 IJF o r 22IJ F In li lt' SS B·mod.. . If If u- fall-lime Is 6tlll e0l111Id " r _
..d to b.. too .hol'l . th.· VIlIUt· of r .. . I. tol· H 17 «an til" tn c reaeed from t o u kll
to 220 kU o r ma r e .

. ~ .l ."'_d

OH ec a,.
I "•

3 .

flg ,3 :
zerc -potn t
adjustment
o f th e s -mete r

M t;AsUIHm IU;St"I .TS

~, ~.

Th,' t ....'o fo lio .... in g dia gram " gl....· t he- c ha ran,·d lille . o f Ih.· de-ec r-ltn-d Imulu!t·.
o r t'ather- th . ' d 1arlle!<·rl .t!e ll " r It t-evcivrr- ull ln il thi. moduh-:

"' Igu r<' 4 aho ..... , t h.· r el a t ion s h ip l". t ..... ,·.·n AI" voltag, · Ivd to th.· AGe d r e u ll /IIHI
th t- co nt r o l voltftg.. pn'lwllI at ('onn " etloll 1'15. II I. ,',.f ,'r n 'd to Ih. · ",· f" ",·n. '. ·
vol lagl' ( I' t 10 I and m ..a.ul·...llIt va rlou, va lu(" o r the- Input t-.. . Istor - It 12, Tfu­
ab.o!ul .. valu ... an' e l v..n In Ih. , ....ccnd sc af e,

'00 lOG »a o.oa !lOG 100 '100 "'v"
u~_ _,

.,
----. . 1,1,•• I I I
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Flg .4 :
Control vol tage
as a [u nc tio n
or the A F -s tgnat
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Cu rv... I o f i"Irurt· ~ ehcwe tht, r e larton ehtp between th l' 1fo' ·lnput vollait· and
Iht> A,. ·•• lillal u.inK • co m binat ion of modult> 1 DJ " BG 013 ( IF - m odul I" ) and
DJ 4 ue 014 ( product de-rect or- I. In thl .. ca u ' , only one Itli. of module
DJ 4 BG 013 wu con t rol h'd ( T Il. c urve 2 . how. the r e latlonlhlp ullnK I
co m blna l lon o f modul.... IlJ 4 BG OIl, 013 and 014 wh er-e the , ,.. voltaie from
the . Igna l i t'nt' ra lo r WI ' ft'd 10 iatt' I of T 3 In module UJ -4 BG Oi l , Ind 1M.
tra n l l.tor al. o conr ren ed. In oo th ca l t' I , the ft't'dback rt>a l ltor In the product
detec tor ( H " - 14 1 Will 10 0 n.

'l1)ooo0 " ......
.~ · to ....

",.- -­
r e ce ivervoltage of aAF voltage as a fu nc tio n o f the IF

co nstr uc t ed (r om TEKQ modul es
Flg. S :

.0-

I
• VV I

/

/
-1 vr

/ V
i•/ i

/ /
~

r/ •OJ l. BG ,
/ •

./
;7 ftoo.._.

I 1 I,
• • •

.-

,'-
I; -lOd

.-

.-

.-

fo; >;p",r lm t'nt l hav... s hewn Ihal t hl l co m binat ion pr-o vldee a l ufrlcl t'nt ly larie
ove r a lf ga tn on the "louder" am ateur band. such a l 80 lind 40 rn , On the 20 ,
15 , and 10 m amateu r- bahdl, 1t may be ne ceeee ry for the feedbac k r-eetetc r
( Holl in module [)J 4 ne 0 14 to b.. reduc ed to valu(' . In t he cr-de r o f 10 to
33 n. If uie Hi" I ta i " II not co nt roll ed In a r ece ive r comprldnK th ... . e module • •
the con t ro l c ha ract .. rl atlc . o f the o vera ll r ece tve r will co r re epcnd to c ur ve 2
of Fi,u re 5 , If the X·ld. of Ih l . c urve I••hift ed 10 the amount of the IU' and
conv.. r- e ton illn .tter dt> duc tlni the inse r't ton 10 . 1 o f th e c ryltll fil ter. If the
RF I ta i e In m odu lf' OJ 4 8G 0 11 il 1110 connec l ..d to the control line , e eome­
whit nalte r cu rve wUI r ••ult , tn o the r word l , th .. co nt rol r lnit> will b.. In ­
e reee ed.

4. CO NST RUCTI O N AND CO MP O NF.rIT [) !'.:TAILS

The P C -bolrd OJ 4 UG 013 ha . been de ve loped for ccnet rccucn of the de ec r l bO:'d
module, F',ure 6 . howl thl l PC- board and the compone n t locallonl . Wit h ex ­
e e puen of R I I, a ll rt' l l ltorl ar(' for 10 mm I pac ln i . I' I r. C 12 and 0 1 to
IJ 5. In the CI.t" o f C 3, the connec tion. a ho uld be Ipread to a . pa clniof
12. 5 mm , Clp'clton C I , C 2, C 6 a nd C 11 Ire ce ramlc d l. c c a pad to rl ha vin i
a tow-tempe re ture co t"ffi cl t"nt ; C 13, C Hand C 15 are tlntllium e lec t ro ky t te a ,

- 38 -



when'as all capacito rs wlt h a vlliu l' or 4.7 n'" e r v ciec tYP"II. In ol h" f' .... ol·d lJ.
Ih .. componvnt e ulI"d a rt' virtually t he lIam ,' all ha ve b.· .·n u lwd rOI' th.' o l h" 1"
modules and un it s d e ec r-Ib..d In VHF CO Mt. fUN IC ATJ ONS.

I 1: CA 3028 A 01' CA 3053 ( UCA )
I 2: H I C ( va rioull m anu fac turere I , T UA 22 1 H ( Sit'own8)

T 1 : 40673. 408 20 ( !t C A ) or s imilar dual-gat .. lI.l0S F ET S
T 2, T 3: He 10 8, B e 183. He 413 or any ot he- r silicon NI'N audio t ran8ltltors

IJ 1 : 5.6 V a e ne r- d io d e , .. , g . BZY 83 !C5 V6 o r BZ X 55 !C5V6
D 2 - D 5: I N 914 , I N 4 148 o r tllmilar lIillcon d lo de ll

L I. L 2 : He s cna nt circuit :lO tu rn a of 0 . 2 m m dla. (32 AWG ) enamulled
coppe r wire In s lll'clal col1 8Ct. Coupling winding 5 tur-ns.

1..._ - - - - 65 mm J

- 0 e '

Flg. 6 : Component loc ations on PC ­
board OJ 4 DO 013

Fig. 7 : Aut hor ' s pro totype of
modu le OJ 4 BG 013

T he ccnnecttcne or the c pe rettcna l am pll fh- r a n ' a rranged 80 that t tn- plalltlc
v,-ralon in an eight-pin dual - tnt tn e call" can bOc' ue ..d ,

C ry8tal filt .. r : Ac c ordin g to t he r .. qu lred a ventine mode , XF-9A o r XF-91l In
t h e SSU-mod e , X I-' 9 M In thl' Cw - mcde or an X fo' - 9A If an X F-9M 18 provtdcd
In modul e DJ 4 fiG Oil,

5, REFERENC E S

(1) D. E . Sch mtt ae r- : A Sy ,te m Board (o r t ill' T~O Mod ul f' lJ
VHF CO M MU NIC AT IO NS 6 (1 914) , EdllJon 4 , P a ge , 220-229
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USING T HE P HASE -LOCK ED OSCILLATOR DK 1 OF 011/014
FOil IlEPEATEIl/DUPLEX OP ERATION WITH A FREQUENCY

S P ACING OF I. 6 MHz 011 0 .6 MHz

by H. Hans erl , OE 5 AN

T h .. pha eecloc ke-d osc tttator- d "!lcrlb"d in (1) was o rtgtnajly de elgnvd for s lmplt·x
oper-at lon . If repvntvr op,- ra tlon III n·qu ll"·d. a switching a r- r-an ge m ent c a n lw
ullt'd to p ro vide th.. r\'qu l n 'd 1 . 6 M ll z 01' n, 6 Mllz lIj>acing. By COIT eet Sdlo'Ct!Ull

of IIH' cryHto! f!"'(]u"ll c!l's a nd t un llll!: rnn"w of th,' V FO. It ill poss!b!t· to IId"et
th"lIt' Ie-r-quency I!I pllclngl without modifyin g th., pha s v-do cke-d oec tt lato r , TIlt' Ire­
qu t'ocy pl an and tho' requl r-..d wlri rlg hi all follows:

The following tablc contatns all th .. n-cquonctee used Io r- tho' Eur-op e-an two rm-tc r
band:

F'r-equ en cy O Kcilla t o r F /'1''1. Fnoq, C I")'tllal C I'yH!al VFO Fr.·q. Banll"

144.0-14 -406 Mil l 135 .0 -1 35 .6 1\111:1: 130.0 Mil l 65.0 5. II 5.6 1\11 1:1:
1 44 . 6 -1 ~ 5 . 2 Mll z 135. 6 -1 36. 2Mll z 130. u 1\IIIl 65.3

., "
1 ~ 5 . 0 - 1 4 5 . 6 1\1111. 136.1J -I :Hi. 61\1I1 L 13 1. 0 Ml h 65.5 " "
14 5. 6 -14 6. 2 1\IIIl 136. 6-1 37. 2 M Il;-: 13 1. 6 Mll z 65 . 8 " "

e

DK10F011: t ran smit receive
PT1 05 PT10' PT103 PT102 PT1Ql

/ - - - - - - -/- - - - -/- - - -!- - - -/ - - - - fj OE 5ANr-' - r-' - - r-I - r-' -
tr ansmi t - r eceiv

rel ay

~ 1
switch ) ~

V
range range swi tc h I

.•1" " jsmit " - -
..receive " __-

I
I

\>

L\ 0 e- L' ~
tuning vol tage
for 0 101

Fi g. 1 : ltequt red sw itc hing for a fr eq uen c y sp aci ng {If 0.6 or 1. 6 MHz
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Thll circuit dlfft'rI from t ht' orlitnal In Ihl t it POllt'IIt'1 thr t'(· e ther cryltal
Ir-equenctee and t h a t the t un ln i ranil' of the VF O ha l be en Incrt."alt'd 10 600 kHz .
In the r e ce ive mode, a hIi ht' r · Crt' QUt' nc y cryltal II used 10 t ha t a cryatal­
ecntrcuee I r-equency apaclni from t he t ran . mit Ir-equency o f 0 .6 Mll z , 1. 2 MH z
o r 1. 6 Mll z II provided accordlni to Ih t' cryalal used, It II untortunatt" thai
four Icall:"a a rt' r-equ t r-ed to r c allbratlni t he V~·O. ttow eve e, t h l l b allo t ht·
ceee with mOil aho r tw a ve rrenecetve re, T'he Icall:" calib ration II al fo ll ow l :

14 5. 6 14 5. 7 14 5. 8 14 5. 9 146. 0 146 . I 146. 2 Mll z
14 5. 0 I H . I 14 5. 2 14 5. 3 14 5.4 145. 5 14 5. 6 Mll z
144 . 6 144 . 7 144 . 8 144 . 9 145. 0 145.1 145. 2 Mil l.
144 . 0 144. I 144 . 2 14 4 . 3 144 . 4 144 . 5 144 . 6 MH z

5 . 0 5. I 5 .2 5.3 5• • 5.5 5.6 Mltz

Edltorl : The F'r-e que ncy r a n i t' can be e xtended 10 th e S o rth·Am t'r1ca n 2 m
band by continulni the fl rat ublt' .

R E F ER E NCE S :

J . Kn tle r : A Phllt'· L oc kt'd Os c illa tor l o r 144 Mll z
VU E-' CO MMU NIC ATIONS 6 (1974 ), Ed Ition 2. P a i!: t'I 114 ·1 24.
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A LINEAR TRANSPONDEIl FOR AMATE UR RADIO SAT E LLITES

by Dr . K. Meinze r , DJ 4 ZC

T'ln- ta sk o f thl ll e ructc h i t o sumrnar- Iz e tilt' expe r-Ienc e galnt' d with tilt' batlcn­
car- r-h-d A HTOn and OSCAlt . aldl ltt' t t-anaponde r-e Bnd to rn drceee tin- stat., o f
till' a r -t u ld ng ttlt' 70 cm/2 m OS CAR 7 sal ell It t' t ean aponde r 811 an example.

1. SYSTF: M C ONSIDE HA T 10 NS

Tj-e n eponde r-e are r-equit-e d fo r teh-communt c atton s alt-ll ltl'lI that receive a l gna l s
f rom ttlL' g r o und st ation ll and r-et r-an am lt meee o n a dJrrf'rt'ot Ir-equ ency afh'r
prov id ing th .. n ·qulred amount o f gain . Wh.'rt'lla with FM ·repeatl'rlll on ly on e
IIl atiun c a n o p...ratt· a t a tim t' , td ..ccrn m untcattone an d amateur IUltclHIt'1l aft'
u t'slgnt'd to allow a la rge num ber of !!I ta tlans t o opt' ratt' I lmult a rwou aly via th ..
lIat d l lt .,.

Thill hI achieved by am pll fy ln g a com pl e t e Ir-equency s egm ent in a Itnea r man­
ne r- and n- en apoetng 11 ( not dvm odulatlng It l t o a new Ir-equency a e grnen t , Thi ll
allow s "ach ueet- t o occ upy a "mall portion of th,' Ir-equen cy liIt'gmt'nt provided
by th o' t r-anspond.. r .

Th" com m orct ut t el ecommun tc etluu >I a t ,·Hil t· s uee It d l fft'r 't'nt method t o allow
1I" w' r nl g r o und 8tat lon s t o UIi" tht" satdUt.. lIi m ult a nt' oull ly: Each ulI .. r I II pro­
vl d" d with a Hme ...vtndow which mean s thai ..a ch of t he ground stallon ll Is p.. rt­
o dic ally switch...d to th ... sn l e Il ite, Du t' to t he synch roni zation p r-obl em e Inv o lved
In thl ll method , It Is not sullabIt" for U8t· tar amateu r radio applt caticn e. On
till' o t he- r- hand , Hnear- t t-anaponders ha ve never- bO'I'n ee rtouely ccn ero v r ed fo r
th e ccm e wrct e t earonne eervt ce e duo' t o the denge r- of Inte r-medu l a ti o n p roduct II

and powe t- d istribution. ThE' expe rtenc e galnt'd by radio amatt'urll uling Itnea r
ey a t e m e ha ll shown , howe ve r- , that tneee prob!E'm ll have been exagge r-sted and
c a n be s o lv e d, Of c ou n t' , e eve r-al cond itio n s must b.. fulfl1lt'd wh ich we r e firstly
established during t he bailon-carried AHTOn pro aram . •

The first baUon flight. used I. linear transponder that received slinala In the
lowe r part of the 2 m band and retransmitted them at th e upper e nd or the band.
The experience gained during tht.' first Iew flight a Ind icated t hat the tn te r-Ier-ence
wa a cons ide r a bl e , and although a large number of s t ation s we re hea rd only re ­
lat ively few c ontacts we re achteved.

The main probl em wa a that ha rdly any s t ation s c ou ld monitor th...lr own trans­
posed algnal when aln gl e -band n-an epo ee r e were uee d, Thi s means that virtually
all transmi s sion s wert" made "blind" and on en more pow e r- waa u8t'd than 1'1'­

qul r e d, This problem was s olved lIub s equently by using t wo different bandll for
tran llmlt and receive, T'h e- queanon wa ll th en wh ich I r-equ ency band 8hould be
u aed In whi ch manner. Th e followlnl t e chnical conetde r-ancn e were made :

Th e path 10 88 a betw een tw o Isot r opic antenna Is:
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a (dB) •
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22 • 20 x log Il /'A
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Th i ll m",an ll. for .... ample . Ihat t h.. path 10 ' 11 III appr-o xirn ete ly 10 dU e n'a t l' r
on the 70 e rn band than for 2 rn , On thl' c th e r hand . h leh" r anH'nna e a mll I n'
po llll lbh- o n 70 em with the lIaml.' IIlzl.' of a rray than ....ould b... pc•• ibh· at 2 m ,
U thl. III eona tde r-...d u lllni a parabolic anh""la a . an cxampl .. . th... follo.... ine
will be v.lld fo r t hl' antenna gain II:

i ( dll) •
d •

7 +2010Id / )
dtame-te r of th . - anlt'mlll

T hill rnee n s t hll t t he hl itl{'r gain of t he pa r a bo lic an tenna a l t h e hlghl'r Ir-equency
III just ablt· to compeneate fo r the h l gh .-r path lOll ' , Stnce enne r omni-dl r ..c tional
enrenn• • or an lt·nna . wH h II pr-e sc r-lbvd tn-amwldth c an lit' ueed on till' lIatdlltt,
( l a in do... not Inc rt'allt· with Ireqcency I. thl . will m ..an t ha t till' pa•• 10••
b..tween th .. recetv.. r and tr-anernttte r will not b.. frt·qu ,·n cy-oll'p.. nd t' n l •• lonl
1111 the Inere a ...• In path 10" ill c om penas t ...d for III the g r ound IItation . A ll wa ll
mvnrtoned in (1 ) an In Crt'a lll' In gain ( on Ine r " a ll in i th.. frt'quency I .... 111 r-e-.
dun' th" beamwidth 110 th.t e uc h anlt'nnll ll mUllt Irack th.. lIa l e l llh· .

It yagi ant"nnall a r.' cone tde red l na t .. ad of pa rll bo ll e dlllh.. lI . it will be found
that It ill hardly pouiblt' to echt.. ve mor-e than ~ d ll mor .. ialn o n 70 em t han
0 11 2 III w hen ullini a r-e a eon a bl e a mount of an l .. nnall and tracking IIYllkm . Th i ll
m e anll t hat t ht- 70 e m pa t h ha ll a diliadvantllg" of uppr-oxrmately 5 d H,

Th.. I r an llm l ll. lon path fr o m t h., satellite to " lI rth III ueuatly 1l'1I11 favourabh' du ."
10 t h .. 11mlied out pu t 11O....' t'r o f Ih. ' lfat..-lUt .. . For Ih l . n'lIlIon. th.' 2 m banoJ ....'• •
IIl·l",cte d for th., down path for lloth th t, A ItTOI:! ballon-earrl .. d t ranepcnder and
for the 70 em /2 m t r-an epondcr of OSC A B 7 ( which III to be (:alh'd II - I r a n ll ­
ponder In th.· . u bll e qu ,·n t h 'xt l .

t ransponder groundslation IR)l I
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Ballon fllghtll using thl. concept .1I0wt'd far bt-tt e r- r't.'.ults to LI t.' obtalnt.'d than
using a 2 m/ 2 m t r aneponde r-, )\10 1l t etattcn I w er-c .blt· to monito r t he Ir- o wn .
t r-anapcaed n-ensmteetcn lIO that InH'rft' I"I'nCC between 8tallon. waa ve r y ee tdom
pr-eeent , Fu r-ther-rno r-e, the monito ring of cnea own lIIgna1 a llowe d t r-ue bre-ak­
In ope rat ion In t he sse mode In a IIlmlla r manner to no rmal telep hone ccnve r ­
lIation . and t he good Ilt rength of th e montto r ed tra n tim l lllll lo n i en au r-ed that the
transmit po wer- wa ll kept t o a minimum e tnce low-pow er Ievele di d not bring
any .ubjt.'ctlvl' dl.lldvalltage s ,

2. LEVEL RATIOS

Tht, level ratio II pr oeeru In Itn ear- t raneponce r-a I. now to conetde r e d ( Fig. 1 ):

An emet e u r IIlgnal is u.ually con ai de r e d to be st r- on g when t he s lgnal - to - noili'"
ratio II app roximately 20 d H. In o r-der- t o obta In t ht' t-equ t red psychologica l
.. rrect 110 th at the output powe r o f the g round IIta tlonll II kept to a m inimum ,
tht' at r c nge st .Ignals Ihould a t Ieaet ach teve t h ll II·ve1. At th., eam e nme ,
sll1:nal.ot 15 d B wea ke r station I wUI etec be e udt ble at a IIlgnal-to-nolst.' ra t io
o f 5 d B. In p r a c tic e . th e output powe r level s betw een arnat eu r- r a di o illation I
a r t' usually It' s l t h an 15 d H wh ich m ean a t hat It is poe e lble fo r vi r tua lly all
Itallonl t o ope r-at e via the t r-an aponde t-, Since t he t r-ana pc nd e t- m Ullt t r anspoae
a 1a rgt' num ber- of I lgn all Ilmullant'ously , t he st rongt's t s ignals art' u llu a lly
a ppr-o xim ately 7 d B wea ke r- t han wou ld be th e case when the tran s ponder III only
used by a slngl l' .ta t lon . T h i ll velue wa s mt'allu r l'd e xpe r-lm en tally durIng t he
A RT O H baUon n l ght ll. 'I'neo rettc alty I pt'aklng, a la r-ge r- r atio wa s t o be ex ­
peered. Howeve e, t ht.' low mean cn -ume of SSB a nd C W t r ansmllliliona togethe r­
w ith t he Ina vctdable dlffl' r l'n CI' In po wer- le ve l a eerna t o have a ccm pe nea nng
effec t , Th i s mean s t ha t the t t-a ne poude r- ahould p ro vide enough out pu t po w e t­

10 t hat It can p r-o vide a to tal signal - to - noll" rallo of 27 d B. T h e OSCAH 6
s atelllt.. wa ll not ab te t o fuUlll t heae d" m andti l t hts led to th e Ulll' of h l ghl' r
ou t put powe rl In te e caee of seve r-al g round s tatlonll which t h..n ca u ae d Int e e ­
te r e nce t o o ther I t atlonll a nd led to t h.. tac t t ha t It could only be used by the
lew po we rful et ationa .

Th i ll mt.'anll t hat t he Ie ve Ie have alr-eady Ul' t' n determlned fo r t he t rena po ncv r .
If It is ccnetde r e d t ha t the up- petb Ihould not pr-o vide any conetde r a bt e com ­
po nent to th e overall eots e, It is nece aaas-y fo r It t o b.. app roximately 3 d U
be-rt e r- th an th e do wn -pa th. Whe n r-e fe r re d to t he full output powe r of t h e t ren e ­
ponde r- the etgn at-tc -nctse r atio Ihou ld bt· app roxtmat e ty 30 dU at a bandwidth
oC 2 kil l . T he no i s e pow e r P n is:

I' • kT B
n

k • Uo lt zm a nn' l consranr • l , 38 x 10 - 2 3 WII/ k
T. nols t· tempcr-etu re of the r-ecetve r

(ty p. 1000 k • 5 sa )
U. ba ndwldl h ( Hz )

Th e no tee powe r- Is thus p r opcr-r tona t 10 t he bandwidth .

If a t r-anepondcr- ban dw i dt h of 100 kllz III used , t h l ll wi ll r\'IIUlt In a lIlgna1-to­
notae ratio of 13 dU to bt, pt-ovlde d In th e callI' of a full t ra ns ponde r band . T h is
wfll m e an that a ty p ic a ll y s trong Ilgnal wu t only hav(' a lIlgnal -to- nolflt· ratio
of a p proximate ly 6 d U. T h l l shcwa ho w Impo rtant t hv r\'c d vl' r of t he a round
s tation II fo r improving t ht" signal- to-nolse r atio .
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In t e r m odu la tlon prcducte ( 1M) have a similar st ructu re to notse, Since the
In te r nal elgnlll -to - noise r a ti o of t h e t r a n spo nde r only amounts to 1 3 dB , the se
1M p r odu c t s will on ly Int er- Ie r-e w hen they a pproach thle c rde r , 1I0wf' ve r , slnct'
25 d B IlI.1 r e j e ctio n can be ac hteved relatively eaatly , lhell' dlBtorllonB can
usually be ne gle c t e d, O f cou r ee, suc h distortion p r o duc t s can be of a virtually
lint· a t ructu re unde r- u nfavourab1t' conditions so that th t·y wUl b.. audtbl e , tt c w ­
r-ve r- , e xpe t-len c e gatned wit h t hl' A HTOIl and ..vi th OSc A n 6 haw shown that
In te r-Ie r-ence due to Interrncdulat ion dh,cts III ver-y aetdom exhibited .

In order to maintain the p r-e vtou a ly mentioned Ie ve l ratios, It IB nt'ct'Bsa ry for
Ihe t ransponder to b.. p rcv tdcd w tth a centret ey stern , T h i s control ci rcuit
ahould have a ahort rise-time and low fall-timt' in ur-der- to avoid in te rr.. r e ne e
du£' to over-load conditions and In c rde r to euppr-es s r-epf.d-Level fluctuations.
A rise-time o f 0, I B and a rau-um« of 2 s have been fou nd to bt, sunabte. Tho'
cont rol range was llmited to approximately 20 dB 80 that It wou td tltllI bl'
possible to operat e via the s at ellf t r- t r-a n sponde t- If the control circuit became
defpctlvf' , an d In o r-der- t o enaur-e t hat any atatlon Oiling 100 high an EH P would
no t be eb!e to cornpl e t e ly block the trans ponde r ,

3. EF FIC IENCY O F T H E T HANS I'O:'IDE H

T he pr-cvtcuely mentioned conetdurauone ar-e valid for all Itne ar- t r enspondc r «.
SI'veral ru r uie r- d.. mands ar.. placed on sat ell it.. treneponde rs: T'h e main con­
etde r at tcn III th a t a high (·rflcl t'ncy Is obtaim-d, and It ill well known Ih at Imea r­

ampllfle rll po IISt' SS principally a poor efflcil'ncy for two major eeasona:

T h e dem a nd for linear-tty rt'qui reB that the am plHh'r o p.. rak" with a ccrtetn
amount of qute ecent cur- r-en t (c1asll A U! B) , TIlt' t'fflclency obtained in thlll
rn a nn e r- III constde ra bly 10wI' r than wh...n uetng claslil C amptttte r-s . Ho wev or-,
the m ain p robl em Is tha t t h t' e tttc teucy i.s dt rectly p ropo r tio n a l to t he dr-Ive
Ie vel, At th,' ty pical m ean dr-Ive Icvele ot a t r anaponde r- of -6 to - 10 d H, tilt'
"fficll'ncy will only be ;lO'l'. to 500/. tha t of tht' full out put leve- l which will be
ha rdly eve- r- acbie ved. Ir It W" I'" pos stbte to '1OIv... t hlll p r-o blem , It wo u ld b"
poaetbte to t-ed uce t he c u r-rent 1't' 'lulr t'm e nt B or to tnc r e a se thl' out pu t pow .. "
by factor' four, ThlB gain ws e suc h that It wa ll wc r-tn wht te conaider-Ing rnaners
to achtcvc t hla aim .

3. I. E NVE I.O P J<; ELI 1\Il NAT ION AN D HE.sTOHAT IO~

The m et hod deac r-tbed in (2) wh e r e ttn- signal 1.11 tOplit into an ampHtudt, ( cn v e­
101'1' ) and ph e ae compon ent wh ic h Is t hen re sto r-ed at th l' output OHt'rM a solution
to t he above problems . w n en using thla method, it III po s stb!e for the output
u-an e t e tor to be o p.' r att'd In daall C and the coll ecto r voltag" will be p ropor­
tional t o tht' dr-Ive du e t o the modulation ; t hl ll rneana th a t tht' t'fflch'ncy wi ll
no t be dependent on the dr-ive le vol , Up t i ll now , th is method ha s o nly be-en
u s ed fo r 5S B a pplication a a n d It wa a not known whet her th lB m et hod wall at
a ll lIultablt' for wld eband t r-ana ponde r-a, U It wa s eutt abl r-, It wa ll now nec eaea r y
to e s tnbliah w h ich de s i gn c r tt e r tc n we r-e r e qu i r e d .

In orde r to e xa m in e t hill com pl e-x, It computes- .imulatton wall made . Th t· !'t' ­

sulb of these c alculations WI' r ", t hat thl. rm-thod 18 a ble to p r c vt de good 1M
r atio . w it h tecn ntcatty r-eascnabte bandw Idtha. T h r .' . ' main func tions an' ne ,
Ct'8l1a ry to rt'allze th i ll aim t ha t a rl' not no rm a ll y ava tlabl e In t r-anaponde r a:
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I. A normal dlcde rt'cllfh'r III us r-d for obtslnln£ th,' a mplitude lnfm-mntlon.
Attt'lltion rnuat b" paid thai th., f l't'qu"Il('y 1't'1t1'01l1H' of Ihlll rt'ctlfler lit from
DC 10 a ppt-oxfruately {Iv.' t lnll' 1I th ., bandwidth of t h., t r-auepondvr-,

2, A limitation of lh ., signal III requirvd In ur-der t o olnaln th ., phas. '·modulatt '<!
comporn-nt , Ttu- IImltt' rs u sed ill meet FM r "("'!Vt'r!I ullually have II Ihllo'
constant thai Is 100 II10w fo r Ihlll f1 l'l'lkatiun, Th., b"111 nwthud III 10 1,1.. 0' tv.o
antiphilllt' diodo'll ronnvctvd 111 PRI'II11d with a /'L'1l01l8nl cLrcutt, Two Ilut'h
IImllt'l'lI with Inlt'I'lTwdlll t(" amplification 1" ' llu l t 111 8 vo'ry rapid limit" I' l,a " IIlK
a "" l'y l"w .."nvo"'lllon frum Aro. l Into I'M ,

O vert oaded dHf,'!'o'IJllal BmpIlH""1I havo' no t bO"'11 found t o bo' auc c ee s rul , It
hall bO"'11 found Ihat th,'"", ampJlflo'I'8 I'0Il"o'l:Ill a VO' I'Y hlKh convcr-aten f"'>l1I
A M 10 I' M a t high,'!' f",'quo'ncit'II, Th i ll III unfo rtuuat e I:Ilnc.' mOllt Int<'I( I'atl'lJ
IImlto"'1I 01""'8to' B('col'dlng to thlll pr-tnclple A ccrnbtnuuon III Ullt'd III tilt'
II - I r a n s pond o' r which III SOl follow II: Th., flrllt Ilmltt'r n.mpl'ill o'l:I diodo'li anti
tho' eecond l irnt tcr- US"II an Inh'lp'll t o'd dn:ult. Stncc t ho' JII!t'Kralt'd dr, 'ull
III pr-ovlded with a relatlvvly "onlila nt voltago', the- ('onvo'rll!OIl from A~' t o
PM la no longe r of tm pcrtance.

3 , Th., modulator 1""lul n'd 10 1'0'('0'1"1' tI\O' am plllud,' "alu,'11 at lilt' output "tag.,
must b., ablr- to hundlr- fr,'qu o'lIcio'li f rom DC to ee-vvr-n l 100 kill, In addnton
10 thill , it ..hou ld have a IIlgh ..tHei l'IIC)'. Prin cipa ll y IIIlt'akln~ . II l'a811 t"1I1I8­
Illior III llu!talllt" but om- v.'111 orn-n louac Ih ., powe-r- galnt'll , luo' to tt\l' "0'­
duct ion of tilt' col h-cto r volta go',
Th l' probk-m wa ll s ol vr-d by Ko'ne'ratlllil 11 IIqua!'t'-wav,' llignal whos., uu-ff nn­
III d","'ndo'nt Oil l h.. morm-nta r-y amplitudo' ve Iu e-, Th., aquaroe wa vv fro'qu"Il'-)'
mUlit lIo' appr-oximatr-Jy tll,'o'.' unu-s hl!:h.'r than lilt' hlgh.'ll l rro'qu"lwy t u b"
modulated , Such a pulav-wtdth rnodulat ed l>llllutl eun b., olltahlt'd by IHOIl"illll
th., amplitud ., information to a dlfft-ro,ntlal .. omplll'!tnr wh ld l ccm pa rve LI It>
it "a '" -tocth volla!: I' at tho' 1II",llching fJ' o'qu o'l\cy ( FIll, 2 ).

output

, , , , , ,

- - '- -
Fig . 2 : conve r s to n o f th e AM - e nve tope to a pulse-wi d t h signal

SinN' h!gh.'r Ie-vquvucy c ornpom-nta of th.' ampl Ituch- lBifojllal ('RUlll' f1ut'tuatl<>llll
of t h.. lleanninll umc-potnt , Intt.'I'fo,!'t'n('o' f!' o'qu l' ndo'li wil l be' gO'II" ,'a lt'd du .. to
t ho' "hall" modulation . Thill pr-oblem ..... all 1I0lvl'U III th o' call" of OSC A H 7 Loy
taklnij t ho' ampfttudv va luo' dU"!II11 tlw !uw o'r I"'ak of lilt' equu t-v-wnvr- vullllg. '
v.hlc h Is th--n ero r-.. d. flow-t' v l' J', !'t'C.'II! 1ll('Il.IIU".'mo'nta havo' llhown Ihit! Ihlll
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m ... . u re I. not .bso lu!t·ly nl"CI·. l.lI lj'. T be scanning p rO<: I·.s i l·n.- r. t l-. a tlmt'
de l.y Ihal mu et al . o bt' pre e e-nt In th.. pha llI- c hann e L T h l . II 10 " nl urt' tha t bolh
. l m . 1 com pcm-n re art· rt' lt ort'd ..... lth t h t' cor- r ect phaa... r d atlon lh lps ( '''"t'
epp..ndl ll ).

The pul ee • ..... ld t h • • qua rv- .....av.· IllIn.1 d rlvt'l a 10 ..... · 10•• pc wv r ewuc n. Slnt"l­
thl' cu r-r-en t on ly n o ..... . In on e dl rvct to n a diode- I. su ltabl.· for UI I' al 1I~llch

In th.. " ofc" c ond ition . The aw ltc h..d alina ll. th..n pa a .... d via a 10w· pa.1 fll lo'r
for . upp r ,," l lo n of tht' a w ltchlnll fr ..queucy wh ich only . 11 0..... . Ih .. o rillinal A M
e om p on..nt ll to pa l • • T'hv modulat o r- of Ih l- II-Iran lpo'ld"r h. s a ll dfld.-ncy of
app r-oxtmat .. ly 8 5"'.

10 ' Ion. m,lt.,--

ud e hl ght·r.

0- ! . k.y~

amp l,I ,• •

0- B

::E

conv.nl,onol.-" omphl '. 1

B - 3 B

B

It 1. probably ad vl labl .. fo r t r an amtttere ha vin g a ~' l dl 'l- ba nd wldth t o UN o- a
pul ll.. - widt h syllh'm for 1 0~'1'1- f rl-qu" nd,-s and a con ....-ouonet a m p l Ult' r In pa r ­
.11 .. 1 fo r the h l gh t' r fro· qu.-nel. -a . Th l. r an bl' achte ved It aulla b l<- a pllttlng fil lo-r ll
e r e u 8..d ( Fl i. J I. C.lcul.tlons ha \'., ahown t hai th., d(kh-ncy In 0111)" v.-ry
I lIghtly 10"'''1'. but Ihal Ih .· u ppe-r- Ir-equency IIml l II of 0111' to t wo o rd.'rl of
m . gn lt

Flg. 3 : Pr'Inc lple or a modJ la lor (or very wtdeband t r anemnters

01. HLOCK D1AGBAM

A dee c r-Ipr ton of h o Ih t' pr.. vloualy mt' nt lOfli>d p rinc lpl" . can bl' obtalntd in
practtce II to bt' d c r lb ,' d with th" aid of th.. b loc k d la llram of th.. Il ·tran l -
ponde r IIl vt'n in Fleur.. 01 .

The noll.. po..... e r- of till" rt' c l'l vt' r II In thl' o rder- of -U O d ll W [ I UO k ill , 500 K I.
It w111 be ee en In Fl eurt, I lhat a Iyplc ally loud IIl gn a l will ", 'q u ln' 6 d R SIN.
or - 140& d HW. Al an out put powe r o f 2 W { 7 dH b .. lo ..... 10 W I. an ovr-r-a ll gain
of 101 7 d 13 i ll rt'quJI"t'd . SUl'l1 • h l ih gain III m 01l1 Iavoue-a bly IIp rl- . d 0 \," 1' va r tcu e
Irequvnc te s , A ver-y c a n- ful conet ru ctton III rl' qu il- o- d with II-' ampllfl l-r ll ha vin g
m ort' than 60 d13 o f illn. In o r d er 10 obrarn m-ut relf zat ion a n d IIIa bility . In
principle. It would b.. po•• Ibl.. 10 c c n s t r c ct I t r'anspcnder- ulllnil on ly tw o mlllt'rll.
Howe ve r, IIII1Cl' th.. r e I. th.· dan i I' that 110m .. of th.. olldlla to r .-n"rlO' of t h l'
tr.n am lt mill .. r- III InJ.. c t ..d t o th .. rt'" .. tv e mtx e r , th l . could 1-. ally !t'ad t o I ,· lf­
o adIlatlon ( a a m all IIl l1 na l component of th t' tranlllm ltt l'r la a lw ay a p rv • •-m at
th.. Input o f Iht' HX I, Thl . dan i I' i . evctded by US " of thr...' m l lll-r ••

Thl!' input frt'qu .. ncy band o f thl' II - t r a n s pon de r I. (I r811y conv.. rh·d to an lnt ... r­
m ..d lat.. frt'qul!'nc y ot 50 Milt b,·tor" b.. ll1i r ...conv.. rt ..d 10 10 . 7 Mlh . Th.,
50 MIIz amplifier i. conl roll ..d . In actua l f . ct , Ih .. I. rg.. Iner.. . ... ot gain p N' -



·, 63 ~H l

1-,- _ L - -1 Cr YI llll
osc ,1I010l'
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F lg.4a : Rece iver module of the H-tr ans ponder (bloc k diagram )

Flg.4b : Tr;lIl l:lmit module of the H -transponder

'"blGlVOllQ\lf

9'''''0 10' gild
I r . Q....ney

'",poll "

r• • dbllC ~ COtrfcl, Ofl
f ' l;Itrll ro n.... ' t t.r

Fig , ole : Modulator or the Het r ans ponde r
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vtcue t o Iht, a ctual a.' h'c t lv lty at 10,7 MILt I. r-athe-r- 1/1 c ont ra at to tht' mod" rn
d.'alln o f recetver-e and with re epec t t o rt'dudnl c roaa- m odu la t lo n c ha r a .' h· r·
IIIUc • • 1I0'At"v.,r , dUl' to th .. larlt' dl ltann' bt'tw ...-n the I r ound atat loll and Ih ..
lIaldllt .. , n o s ignal . will b.. r-ec elvvd by thr- llatt'llIt. , that ar.. et r-ong t'/lough
t o c e uev c r cae.-m odutat tcn ,

A l>andpa u fIllt'r with a bandwidth of 200 kil t la ullt'd al 10 . 7 MI ll . Thl a III
fo ll ow r-d by d lff"rtonUal a mplirt .. r that 10"a Into aa t u r a t lo n approxlmat .. ly 6 dB
above tho' full d r- Ive leve-l of th.. t een eponder, Any re de r Impu lat" a Ihat could
ha vt' a n In t(' r ft' r ln l t'ff..c t art' limlh'd by th ll m i·aaU rt' . A con t rol vollalt' III
not I t·/ll· r a t l.'d In thle menne t- . Inc ,· Iht, fo11o..... ln lll: 40 kil t bandw ldlh fJl h ' r will
IIUppl" ' , lItht'II" ImpuI . ... by Iuj-thcr- 13 d B ( only on ,' fifth or the r-a d a r- epect rum I
110 that Owy ar-e 7 dB betow Ih.· contt-ol tb rvahol d, Nor-mal a mat..u r- reo tc a li ­
nal a will pallll throu ih th,' .. 0 kIll (I1l,' r at low 1011 a and will not b.' a((",ch'd by
tilt· lI m ih· r. alnc,· th .. control ci rcu it , ·/1 I1Un' . t ha t th.' h·v"1 r ..ma ln ll with in th,'
li nt' a r r enge,

or c ou r-se , II Ie poe e lbh· for thl . radar Itmtte r to c a ua e a t roni .tatlone t o
produ ce tnt .. rmodulation out aldt, or Iht· 40 kIll wid,' t r-an epondet- band, 1I0w..v.. t-,

Ihill ri sk ha s to b.· l a k.' n to eneu r .. that th.. r ranepcnder- Will not bl oc ked by
i r o und radar.

Tb e radar clippe r I. ro llowed by a 40 kil l bandwidth c ry et a} filter .nd a
10.7 Mill flo' ampIW.. r. Suftlci..nt flo' vo lt ai" III a vailablE' al tht' o ut put of th ..
amplln.. r In c r- de r t o obtain 10 V ( p..ak-to-p.'ak a cro.a 10 kfl ) at th.. demccu­
la t o r . A portion of tht· IF . Igna l Is Ied t o the IImil .. r In o rde r to i,·n.,ratt' Ih,'
ph9." c omponent, The aubllt'qu ent 10.7 Mil t circu lt ll de lay t he aignal In order­
to cornp..n.al .. tor Ow d.. lay In th.' modulator.

The a lg na l I. provlde d ",,1th a sec ond llm ltlng pr-ocv•• In th,' tran smit module
bdor.' b,'ln. c cn vvrt e d t o 14 6 Mil t. Aft .. r anolhe r f1V t· . tai t·e o f ga in , .pproxl ­
mat .. ly 10 W 1. ava ll.bl...t 14 6 Mil t . Tb e amplitud.· com pcn ent s art' re -mccu­
Iated In thr- Ia et 1'11' 0 amplln"r IIt.g.. . . Tht· third .t.g'· trom th .. OUl put I. alao
p rovided with a c e r t a tn amount or mocutaucn In order to tn c r .....• Iht' Iin ,·arit)·.

A dvm odulato r- III prcvtde d at th .. output o f the t ranemnte r In o r d .. r to pr-o vi de
the ft,t'db.ck .Ign a l. Thl . ft,t'dba c k I. t o l:'n.urt' that m odulation dl etortlon .nd
ncn -Hnee r tt !... of Ih.· modulation art· . upp "-·....d. ilow.· vi-·r. du.. to tht· In9vold­
ab1t' pha .t-- .h lft , Ihl. f...,dback will n ot b.· .. trt- ctlvt' In t·X[' .. 11I of 50 kiLt. 11 0'11'­
.. vt·r , . Inc t· it ill dlatortlon . that er,' with in tht' pe . llband or tht' Iran .pondt·r
that Inh'rh,rt· m Olllly , till' f.,, 'dback do.' . off.. r all Ill1prov."m t-/lI.

A !l00 kil l.•Int· ..... avt· .I ~nal I. firlltly 1l" lw r a t .' d In th,' m od u lal o l'. A ft" ,· dl vi .lon
by fad or 2, • 450 kil t Ilquart'- wa v" . Ii lla l wllh a rallo o f e x.clly 50", .....'ill b,'
avallablt·, TIl(> IIquare-wav,' lIiin.1 i. t l1O'n Iran lpoll..d t u a . a wlooth . Ig llal In a
Millt'r · lnt"' lir.tor. AI th .. . amt- tlm t·, • • amplini pu l • •, I. lII: ..nt' rat ..d th.t tr.n a ­
h ·r. tht· a m pl Uu d.. va lu,' 10 Iht, Inlt· rn u·dl. ,,· IItor .g" . A a lillal obtatnt'd from tht,
It-· d" m odul a t o r minu s tIlt" f.. t·dba c k volta it· III uat'd a . amplilud.. v.lul·. A frt·­
qUt'ncy- rt'.ponHt' co r r " c tlon I. alao car r h· d ou t at thl . po int In ord,'r 10 obl al n
th,' m oat ra vo u r a b l,' (·h.rach'rllillc ••

Tht· .a .... t ooth vo lt ag t' i. 110 ..... com pa n'd wllh tht' ampliludt.' valu .. f rom t h.· , t o r.IIl "
..... hlch rt· .ullB In th, ' . w !lchl nli vo lt agt'. Th.. a l op.. du ration o f Ih .. pOWI'r I wl lch
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tihould br- a8 s hor t as pOll lll bl" eince- a fln Jtt' e to pe du ration at the d r-Ive IImllll
o f t he m odu l at o r wou ld cauee dt stc rt tc n, It i a t' e lw d ally unpteaaant wht'n t h"olit"
li mit ,'an itoll of th t- a m p li fi cation tnc reae r 10 twtc c t h r- ve rve. Sl n" t· thl' Ie edbac k ­
compenaatlon will no longer be- co e r e ct at such a point, t h l ll c a n lea d 10 In­
IIItabllltlt'lI. A pe t-t le l com penea ttcn or Ihl . t'tt"ct can b" achieved when a cu r vv
a lii s hown In Jo'igu r t' 5 la ueed fo r sca nning In lllt'ed o t t he aqua rt' - wavt' algnal,
Su(' h a algnal can be gene re ted t'all Uy by ual ni a r-eal at o r- In lIt' r l<'lI wit h Ih lo
M Uh ' r - ln lt'gration c apacitor,

-I----\---f---'c--f-- - · ,

Fi g. 5: The m o d ified s c a n n ing c u r v e

Sfnc e th t' out put vch age o f the m od u lalor III p r o po r1 lon a l t o the dr-Ive , thl ll
vcl rage can bl' u e ed for gE'n t' r a llng Iht' cont rol vol t e ge , The leve l Ie c cntrot je d
u elng a pee k- value rt'ctUJ cation with 8 r l s t' - Il m e of O. I II al\d a ren- ume o f
2 II 80 that the peak e do not cve r-d r-Ive the t t-an epon d er- by m0 1'1' than 3'\'. of
Ume. T h e r e 8u l tl n g dl8t0r1 lonll do not Inte rfe re not ic ea bly .

In a ddition t o th ill, th e m ean value of the elgnal band III mcn ttcr-ed with a ti m t'
conat a nt of a pprcxtmatety 4 II. lr t h e m e-en value I'XCt'(>d8 -6 dB when r-e t e r-r-ed
to peak out put , tht' I r a n epon dl' r w111 be cent rot t e d . Th ill III t o ensu r-e Ihal the
cur-ren t r-e qut r-eme n t s of the t rensponde r r c m e tn wllh ln r ea s onable Hm U8 wnen
only 0 '11' llt rong ca r rie r 18 d rlvlni the t r e nepondc r,

This type of con t rol a l a o a l.lowa II etm ple r ccu e ucn of t he t r-an e po nde-r- output
pow e r . It 18 o nly nvc e eea e-y fo r the control thrt' tih o1d a t o be r-educed. Sinc t'
Ih e .,('Iclt'ncy hi vt rt ualfy Inde pendent of d r tve , vl r1u a lly no di sad vanta ge s art'
pr-e e ent whe n u llin g th1ll melhod .

Tht' t'f ft' c tlvlly of th,' cont rol wa s te at e d by Iranllpos in i a pot-tlon of the 80 m
ban d to the Inpu t Ir-e quency o f t ht' t r a n llpo nd t' r . Th l e a llowI'd virtus lly r e ali el lc
ope fa llni cond itions t o be 8I m u latt'd .
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5. CIHCtJIT DETAILS ANU ~1EASUHEn VAI.VES

Tht· com ple t .. circuit of th.. 1I·lranapond,·r ill Ilve n In FljlUr.. a 6a to gc , Th..
fo llo llr ln l!: m.·a.urt'd valut'a .....· r tc' t' al.bllaht'd with the c c m ple ted unit:

:\h·a .ur..d valul'lI: VB • 13V

Uriv.. Pout Power Etrlc!l'ncy Intl-rmodulatlon durlnl
cOf'laumpt lon I.... o·ton.· t .. at

o dB 11.2 W 25.3 W .. ...
45 kHz G r d ord.. r- - 34 dB ,..

, dB 5.6 W 13 .2 w ., ... Ih ord.. r - 40 dB (l'rr-
6 d ll 3.0 W 7 .5 w .. ...

2 kill ~ rd ord.. r -36 au ed to
· 10 eu 1.2 W 3. 6 W " ... 5th c r-der -41 dB 11. 2 w

6. APl't:NDlX
6.1. Ht:SULTS OF TIt£ COMl'lITEH SIMULATION 01-' Tin:

I·.I .IMINATIO:-l AND RESTOHATIO:-l P RI NCI P L E

A ecm pu t .. r program wa a d,·vt'lop..d In crde r to t'lIlabltah Ih .. f"t-qulr.. d band·
width of Iht· phaal' a nd amplltud.· cha nnt·I • • Thia .....a. balII'd on t h., mode-l glvt-n
In I-'JjlUrt· A I.

5 .. 1I ) If A(..... "', 1. <01'"1" 'th wi- dltmodulolor cperc tce
AM ( lOl l

A

5 (til) , 5.. (w)

.......,rro:1.Jdoon
-

'------ -

I

r-J
Fig, AI : Model (or a co mpute r program (or esttmau ng

the r equir ed bandwidth

By variation of t he t .... o o per-ator-a , th...tt..mpt ...... made- to obtain t h.. b...t
po.albll· ove ra l! bl'havlou r of th.· dilltortion productl . Stnc e It .... all aaaum l'd
with thia model t ha t no un wa nted ccnve retcn from A M Inlo I' M and vice v.. rall
would b .. pr.....nt , t he dlato rlion ."t-ctra will b.. lIym mt·trlcal. O n ly one ha ir
of th l••p..ctru m III dl eplayvd. Mo du la tl on dlalo rtiona ha vt' not bl' t-n ccnetd.. r .. d.

Adja c.- nt dl.tortloll p r c duc t e hAv" b.. . ·n comblnt·d for clAri ty.

If an abrupt bandwidth (H) limitation I. p rovtded in the .mplltud.· chann .. l th..
cha ra l·t .. r lllllca given In t ·ljlUrt· A 2 will resvu.

An abrupl limitation or t h.. bandwidth In th.. phaa.. chann",l h••• r.r Ilr'",at",r' •
• nd mor-e und..alrabl....U.. c t [ t ' Il!:' A 3 ),

- 5. -



P - channe l unlimited
B en ve lope c hannel limited

(par amete r)

Fi g. A2 :
Dtator tt on pro<l.lcttl with
ab rupt bOUldw tdt h IIm lHng
In t he amp lttu de channel

enve lope c hanne l : 15 8
P • c ha nnel: limited (paramet e r )

Fig. A 3 :
D1 sw r tion prodac lS wi th
4brupt bandw idth nmnauon
1n t he phas e ch,mnpl

enve lope: 15 B
P - c hanne l unlimited
pa r-ameter: 1 r ea . c ircuit In
P -channel wi th bOlndw1dth 8 s
no del<ty co r r ec tion

Fi g. A4:
Distor ti on produc~ with
gr .u:iJal limitation of the
bandwidth

• I

•

• •--_ ... ........

• ss -
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•

•

envelope; 15 n
paranll'tl'r : delay

Ftg. A$:
Distortion productJJ a:J

a (uncti on of delay
differencell

envelope : 15 D
1 r es . circuit Dl!l • 5 D
parameter : delay compe ns auon

Fig. A6 :
rx stcrnon producllJ "'Ith
the most favounb)e
parameter

envelope: 3 B abrupt
• I lcwpass with ( • 2.25 B
Pechannel: 2 rea , ctrccus of 10 n
param et e r : L

Fig. A7:
D1storUon product s with
opnm tzed parameters



lIowe ve r , It thl. IImlt.Uon I . mad. ' Kra dua ll y w it h low -pall f1lt e r . o r n ' lIona rll
c trc uns , Ihl' bs-havtou r- wi ll bl' m o rt' flllv ourablt· all can bt- 11" 1'11 In F lgur.· A4.

Stnc e dlfft' ro"IH' l" In th e delay ume a r ... pn·lI...nr be t .... ...·n the modulator and pha .t-
channe l , th rr...c t o f th e d.:'1ay t lmt- dtffe t-ence I••hown In F lgurt- A 5. In thl .
c . .... . th ... d l.y ume L II t'qu.1 10 1 It H, wh" rt' H I. th... ba nd width , and I til ..
abllolutt' delay tim dUfe r .'n('."

If th e delay o f tlu.. r eeonent c t rc un p r o vtd ed 10 obtain th.- cu eve Wlv" n In FJgurt'
A 3 II com penaated , t h l . will r .... ult In th ... b.'havlour I lv...n In F l jpl r ... A 6 . It
will be 1I.....n that Icwe r orde r dill tortion product . c . n be r t' du c e d , bu t .t th ...
ps-Ice- of hlgh.· r dtlto rt lon " 'vdll at hl Klwr o r-h' rll,

T h. , va r-ious pe r a m ete r e we r v va r- Ied un t i ! th e m o at favou r a bh· ov.'rall be ha vlou r
wa s obta ln ed, T hill was the c a l t' at an amplt tude ban dw i dt h o r 3 Hand ull ln K
• lo w- pall ruter with a c ut -off f r ...ql.H'ncy of 2,25 U, The b.ndwldth of th .. phlln
c ha nn ...I wa . HmU ..d u . ln l two r e s ona nt circuit. of 10 B ee ch . The be.t be­
ha vlour ( "'11. A 7 1 rellul lt·d wJt h . dd.y- t t m t' c o s- r ee t tc n of 0. 007. Wit h Ih ... ....
pe r a m eu- r e , Ih,' IIYll t e m d" I"'nd " nt d t ator-uon p r odu t"la have b,·e n eu pp re sevd to
IlUdl an , 'Xtl' nt thaI It I . not t he p r-oc.... rte e1f bu t o n ly t h... lI n..arlty of t h...
modulat1on th . t IIm lu maue r e ,

A ll was rm-nt lom-d In ( 2) JI I. poa a i ble fo r th.. ...nveIope t' llm ln. tl on a nd reetcr-e ­
tlon p rfnclp!v to be ull ",d wit h stm ple fr"qu"lIcy trlph..rl luch • • ve r a ct c r mu l-.
tipll .' rl . In thll ce se , It III 1l"C"'llli a ry fOI" a corn'lIpundini fn 'qu" lIey d l vi llion
to be mad,' In t h e IF ampllflt' r In o rder to enlun· th", cor-r-ect "ha . ... re tauon -
IIhip •. Strictly IIp.... klni . thl. method ....' 11 1 only op ra t e c o r-r-ec tly ....-he n th .. . ,h8 .."
II • e oo ll nu ou . fun c tion o f tim ... . wh ic h I. no t th ca.,' with th ... t 'll·o- ton.. h -Ilt .
Howeve r- , Ih l . dOt.· s not , ..e rn to have a ny ir... . t " rrl"d III p r a ctic e , T l"a n am ltt e r ll
,'qu ll' llt' d wll h fr.-qu t'nt'y d l vld t' r l a nd multip lit'1"1 ha ve sho wn no di llad va nt . ,w .
(o r SS B a nd t t-anapon de r cpere tton,

7. It t; "·E H. E NC ,.;S

(I) T. Uittan : An t ...nn a Not ...book : OSCA H 7 Antt'nn u
VHF CO MMUNIC ATIO NS 6. Edlllol1 4 /1 974 , !'Ai'" 24 8 · 25 1

( 2) K . M",ln lO' r : A Ne w Me t hod of Pr-equency Mu ltip li CAtion fo r VIIF , UH F and 55U
VII,.. CO MMU NICAT IO NS 3, ";d it lon 3 / 197 1 . 1'. 1t" 17 2 · 176.

T HillD FRENCH EDITION OF VHF COMMUNICAT IONS

Due to the g re Oit po pu l a r ity o ( th t> flr dt and seco nd French o m nibus ed itio ns
..... e are now to publl~h a ne ..... t h ird edtllu n F ill . Thld ('d lt lon will be avallabh'
In April ( ro m o u r F r ench repres e ntOltlve :

Mll e . Chr is ti a ne M IC HEL
F · 891l7 PAn L Y

- Led PtIl es
( F r anc e )

Pl c <tlSt> In(orm yo u r Fre nch :lpe a k lnK (ri e nds o f th t' s e thrl"t' "' r enc h o m nlb,lI'
edlt lon~ o f VHF COM MU N ICAT IONS .
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t:d. "I ll"·
II. J. F .-. nk.. , il K I "N

11 . J. Fran k", UK I I'N 2{H 101 -1 13
H. J. Fr.."k.. , I)K I I'N 3/74 1 ~ 1l · 1 60

II . J . ~'r ..nk.. , HK I PN 3/74 161 -161

G , l1o ff n h ll dt , Il L It FX ~/74 li6 _11 1

I1. S11U..rlln , il L I 1.5 3/74 11l8· 173

J.K.. all .. r. nx I O F 4/11 20 4.2 14

n, E. SchmUu·r. "' 4 lJG 4/ 11 2 1~'~ 18

D. f:. St'hmlt' .. r , '" " OC 4/ 74 220·221

INDEX TO VOLU ME 6 (1974) OF VHF COMMUN ICATIONS

1. T ECHNICA L DESC IlI I'TI IINS A NI) (: ONSTltllCTtONAL AHT IC I.ES
1. 1. VII F IU;C ~; IV" HS. C(mV ~;IITU1S. AN I> IF ST RI I'S

A n Intrllrlt ..d 11 ..,· .. 1....... 5y.h·m
for AM, Fr.! , SSU a nd C W
" ..1 VI: 1'0.... .. .. Su pply . A F . l.o.... p••• Fill ....

and S· M..I.... 51111".
I' a rt VII: Th .. AM " o H ion
" a rt VII[: Th.. Syat .. m Ho ard

A I' ro, ra m ma bl.. ~·o.- ll"nt (IW) Ih ''' '' l vr r for 2 m

A 2 m Corw.. rt .. r .... UII nlnm.. ly lIl 11h Sd""llvlty

A 11.. ,-.. 1....... ConvrrtH for IH MIl ~ / 1I Mill
...JlII Sc'hollky-Ulod" lUna: MI"'r

I' r od or'! D .. I",' !Or and Cry_tal O... mllOri

fo r lh .. Modu la r IIH l' lv<'r

A Sylh'm UOlrd for {Ill' TEKo· M" dul...

A 2160 Mil ' L ""a lOa d ll ato r tor l3 .. m Conv.. rt .. r aK . IJup frr , IlJ I E f:

I. 3, UH F f.:XC ITEIIS. T1IA NS MJT T EIl S. TIlA NSM IT
CONVf.: IIT ~: IIS ANI> P OW Ell AM t'Ll F lt:IlS

r . 2. l: H~'/SIlF flEC E1VEIIS AN lJ (" tlNV t: llTnIS

A Li n n .. Trlnlvrrt.. r for 2 m/70 em .... l th
Ooobl .. Con........ lon

A Si rlpll,... Conv.. r1 .... for th .. IJ ,'m bind

A T ranala torlud Llnnr An11'ltrl .. r for 70 vm

A Lln.. ar T Mln a v.. rt .. r tor 2 m/70 "m "litb
l>ou b l.. Convrralon

1. 4 . T1IANS MIT·lll:;ctIVE CONV~: IIT ~;IIS

I T HANSV ~: HT ~;flS I

A I.lnnr T ra" a vr rt .. r for 2 m/70 em w Ub
1>0u1>l.. Conv.. r a !on

l. 5. VAlilAll L E, C IIYST AL-(;ONTlIO LLI:;l>
OSC 1L LA TOIIS A NI> SV NTlIF.SI7.~; HS

A 1'b .... ·I.""k..d O ae lll .. l o r for I H Milt

A 400 C bann.. l Syntb...lur for 2 m

A 2160 MIt. L"".l Oadllator for 13 l' m
Conv.. rt .. ra

a, ASTI:;NSAS ANn l 'O I. A IIl SA T IO S

W. lIab.· , lJC 8 Nil

K. lI up f.. r , lJJ I ~;~:

W.ll a t... , DC 8 Nil

w. nab.. , DC 8 Nil

J,K U.. r , ilK I ( W

J. K Ur r , IlK 1 OF

h . ll u p f.. r , IlJ 1 tE

~/11 811-106

4/14 2JIl·H~

4 / 14 H6-Hl

1/14 30-37

2/11 1111·101;

2/14 811-106

2/14 114-lH

3/14 l 30 -H I

2/11 85_811

An lt'nna Sut"book
SwU,·Mnlltb .. I'olarlullon uf Cro...·d Va l la
Gain C .. kulaUon a"d Staeklnll llt·taHa
Stuklnll a"d Haylnll tor Maximum IJl r .... llvlly
OSCA II 7 A"u-""aa

A SI.- ~:I .. m '·nt CoH".·.. r A"u'nI,a wit h lI.. n .. "tor
I' la t " fo r tb .. 2~ rn, Ba n d Valnll a Striplin.' Ba lun

- ,58 -

T.llman , G 3 JV4/lJJ jl 1I4
T,IIIt1an, G ~ JV4/ 1>J II B4
T . BUtan , G 3 JV4/ UJ II IKJ
T. lIllt.", G J JV4/1lJ II IJ(J
T. !llna", G J J V4/ 1lJ II IKJ

M. Mun ic h , IlJ I Cit

1114
2/14
3/14
4/14

38- 4 1
82-8 4
147·148
H8_251



1..0 En~ounl.r.d .h.n ln l.r<c"",n.. .-Itll '
C.bl H. v lll,lh. I n~ o r ".., 1 lmpr"-n.-.

A U. Uc . 1 Anl . nn . for ' 0 t m

3. I' HOJ>AGATlO N

M..I. or Sc.II. ,.: T h..o..,. . nd I'ra.-II.-.

~. Mf:ASUHING TEC ItN OLOGY

A P r ecl . lo n Hefie.-Io n ,el . r for 0 10 23 1111 Mlh

A Simpl e DI , LI. l Vo Um ..l e r

A ttlp lm p.d. n r e I' r " . II\I,II( L.. r ror Fr.. qurn,'y
Counlere from DC 10 60 MtI ,

A !ooo Mil , 1 ' ~ec. I. ,. .nd I'r••mpIUlrr fo r
~·~qu ..ncy COUnl",.1

!o. AMA TIWH T t:L ~:V ISION

6 . SPAC ~; (' O MMU NIC ATI ON

Ur.l'. Hrumm, U I. ' IIG

..... . lillrll . O J:: 1 Gil II

T . I)aml>oldl , IlJ !o DT

II. 1' l.. r..nlllll rr , O~: !o T il L
u.ue..I.. . OJ I JZ
Ii; . WUk, lJC 6 VF

It . U. S<'hmldl . I)J 6 T A

(i . H.. rll"'lnn, l>J' JX
"' . S1nLb.l . 1)J !o ti l>

K. WlI k. nc 6 YF

~:d. 1'••••
3JH 142·146

3/14 1411 -15&

4 / 14 U~-203

I JH 2·17

1/ 14 11·2Y

3/14 111 -1 6 2

3/14 186 ·1 90

C.kul. llOl1 or Ih .. ~: l r V.lLon I nd Az lm ulh An i l...
fo r An l .. nnl Conl ro l to r Moo nl>ounr . Communi-
~ . l1on ullnll n.l. from Ih. Alr Al m. n. eh 1' . II. k hl e . I>J 6 XV

Am.I..U,. Hldi o SIHU II.. ~AIt , A"'SAT

"'..1"0 ,. 1k.lI .. r : 1'11"0"" and I' ra r 1lr .. l' .U.ml>oldt , f)J !o 1)1'

1 . aTlIJ::H I>f:SCHII'T IUSS

~.'uropr.n b.nd l' ll n to r II... v ln ' and l ' IIF H. nd . t.d ll o ra

lndu 10 Vo lum .. ~ ( 111 3) t:dLlorl

An Inl" Il,..I..d ~ V Vo ll . , .. SI.bU I... r for I A l J. TllIm.nn

N.. . Wul G.. r m l n H" I'Pl I.. r Allo.-.lIonl 1' ,111111". G 3 JV4!lJJ _ 111,/

1 / 1 ~ 42 - ~5

1/ 14 50-56

4 / 14 194 - 203

1/ 14 51

1/ 14 51·60

3 /14 114 · 17 6

3 /14 183 - 185

VHF COMM UNICATIONS an d SPE CIAL OFFERS

SUbs cription 1975 (' ed itions) OM 16. --
Volum e 1974 (' edl t to ns] OM H . _.
Vo lume 1973 (' edition s ) OM 101 . --
Vo lume 1972 (' edition s ) OM 14. - -
Vol um e 1971 (' ed it ions) OM 12. --
Volume 1970 (' ed itions) DM 12, - -

S PEC IAL O F f' E n S
Volumes 1969 -1 971 (I' ecuuone with frt·c blndl'r) OM 31) , - -

Vol um es 1972 -1 974 (I' ed iti ons with tree bi nde r ) OM 42. - -
Vol um es 1970 -1912 (I' edition s with tree binde r ) OM 40, - -
v olumes 1969 ·1 974 (24 t'dl tlon !S with two tr-ee binders ) OM 75. --
Vo lum eH 1970 - 197 5 (24 ed iti o ns with two Ir-ee bindt'rs ) OM 11 ·1. --

Please request tree Index (or above vo tumee .
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MAT ERI A L PRI C E L IS T
des c r ib ed in Edition 1/1 975 o f

F O R EQ UIPM E NT
VHF COMMUNICATIONS

!J -II< ,I I' COIHlt'c lor, f ..m ..h ·
13 -po ll' cunnl.oc tu r. f ..m ..]",
13 -pin cunn..ctur ,l1loi.lc

TE KO 5SB CW .' U l.QDUL.I::.

OJ 4 IIG 0 13 {w it h I' rl nl...d pl.m ) ...•••.••.
OJ 4 DO 013 (2 IC,., 3 troi".. llltofll, 4 "lim it·,.)
[lJ 4 no 0 13 (2 col i lIt' IIl, I TEKO -O,, ~ l A. I IJ -pm co nnl'c to r )
OJ 4 110 0 13 with ;aI,o; 'Vl' p oI r hl .•..••.••......••..

OJ <4 DC 013

PC - llo ;u-d
S..mlconwctvr8
Mlm kll

"I<

PC -IIoOU" d
S...m lcundu ct'Jf ll
MLnlklt I
Mln lk ll 2
M lnl kll 3
Cr YlI LI.l h lte r
Kit

S>C -Uu ou-d
Scm lc oll<klctUrIl
Mln lkll I
Mln lk LI 2

"I<

OK r c r cu
OK I OF 0 18
ox 1 OF 0 111
OK I OF 0 18
OK I OF 01 8
XF -9A
DK I or 0 18

DK I OF 0 19
DK I or 019
DKIOF Ol9
DKIOr Ol9
UK I OF 019

fur cunv tontlunoll w LrJ1I1l
fur PC -b.' il.r d muunll llil
fur bo th [,, ",:tit' cu mlt'C1."rll

(w ith pr lnl ...d pt an} .•..••••....••..•
(I IC, 10 tnn~ lIltur8 , ~ dIUde lI ) .•.
(I Sl'h<>lt ky rinK ml"''' r, ~ r "'ll. ci rc ull ll) .
(2 Ir lm m.,n , n c ap Olc Hu rII) .
(30 rUl lllu r ~ ) . . • . . • . , .•....
2 rutcre with .. Id"band cry..I,olli .•••..••..
eo mptet ""Ith 1 abo ve polrtll .

(w lt ll p r inted 1'1 ;111 ) ••••••••••••••• •••••
(3 ICll, ~ Ir olnlll llt " rII , 7 dwd",, ) .
(29 c iOp ac llo rll ) .
(36 luw tu l.,rol lwl' r I.. tu n ) .
cu m ple te willi the aiIO V., par t.. . .

!:~
OM 10. - ­
OM 34 . · ·
HM 14. 10
OM Sil. - -

OM 5. 40
DM 4. 110
OM 4. 10

,l,;d. 1{75

DM H .· ·
OM 76. - ­
OM 58.50
OM 38.-·
OM 7•••
OM 22 0. - ­
OM H Z. _.

UP.! I'l .•"
OM 45. · ·
OM 23. 50
OM 19. 50
OM 100. • •

Due tu larKe purch,u;t'.. w e 011' ''' .w le lu re.....r e th e pfl<· ... 0 1 the KVG c r ylli al fll t .'n
10 the lulluw lll it prICt'.. :

C r Yllta l nue r XF -9A Sli ll filter with bulh IIhJ" b ol nd Cf YllLo!l. . " . PM 110 . ••
Cr Yllt al fllh'r XF· · 91J SSlJ flU..r ""LI II buth llLd.-b ol lld c r Yll l oll" ..... . PM H I! , ••

C r Yllt oil tutcr Xf -9 C AM fllter, 3. 7~ kH~ ....... . PM 150•• •
C r Ylit al f1lt e r XF · 90 AM fIll" r , 5. 00 kHz .......... PM I SO. --
C rYlltoil f11ll' r XF · 9 E FM flIlt'r , 12. 00 kHz .......... OM 150•••
C r Yllt oil fl lt.' r XF -9M CW ttll ...r , '00 Hz wil li c ar r lt' r c ry " t ,,1 ..... PM 110•• •

Cr Yllt oil nuer c r-s ro FM ruler, 15. 00 kH~ ul h.. .....' IIIe ~ XF -9 t; .... PM 160. --

Th"lIl' p r lc .. reduc\lun .. ul Ihl' c r ylll .... f11terll, ;uI ,n il .til IIholr pl' r c ....c ul aUun uf the oth.' r corn ­
p<>I1enl s In ou r kll s have Il'd to lIu m e cun~ l d.' r olh l t' price r l' oo cUu nll In our 11 ....... M oll e rloli Pr ic e
Li llt .

TER M S OF DE L IV E RY

Al l p rlcu ar... M: h '.. n In W...I Ge rmlUl M ark~ . Th ... prlcn du oo t con tain po~ 1 lUld pa ck lnM: fo r
wh ic h an ""'t r a c har M:t' will ee mad.. : . "" . " .. ,.,. " , :-:-. . . . . . . . . . .. OM 3. · ·

T ht' prl c... do 1101 Inc lud .. ;ony CUli tun.. oo ty wh.. r .. ;oppllcabl.. . All Ilupph ... havlI\ll: a value 0 1
ove r OM 80 .00 {o r I.... when r I'Que lll ..d ) will IJt' dillpatched pt' r r e M:Illh· r ..d mall and char\ted
With : ........ ..• . . . .. , . OM 1. - ·

EQulval f'nt I f'm lcn ndu ctu r typt' , wLII IJt' llupplL...d If o r iginal type l u e nut aVlllla bl .. . Onl y hut
c1i1>11 cc m pc ne nts u e uI ..d. St' m lconduc lu rI , qu ar tz c r ytltal, and c r yl t al fI lt er ~ c an no t be ""' c han\t ed.

It III 1101 pollible fnr ul 10 mepatch or dt'u 1'''1' C . O. O. Al l nr d.. u . hu uld bf' m ace c ilJlh·wlth ·
o r d.. rl nc lud ln g the "",t ea c hargu lo r po lll and p ackl nM:. r ..gl . t.. r ..d mall . etc . A tranlll"r to
u n.. 0 1 our accounts or via OtIr rep r n e nlaU vell I" aI. o po • • lb le .

Any lIf' m R (a uch III handlJookll) whiCh InClude po Rt and packing ar.. cnr re"pon<hnill y an notat ..d .
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C R Y S TAL Sand C RY S T AL F I L T E R S
(or equipm ent des c ribed in VHF COMMUNICAT IONS

OM 26 . - ­
OM 50,- -(or 75° ovens

CIt YSTALS and CHYST AL FI LTERS

Cr ys t al (liter XF ~9A (fo r 55 D) wun beth sldeband c r ys t als OM
Cr ystal (liter XF -9U (fo r SSD) with both s ideband c r ystare OM
Crys tal (titer XF -9C (for AM; 3. 75 kHz) OM
Cry!St al tutor XF -9 0 (for AM; 5. 00 kHz) DM
Cr ystal Hlter XF -9E (fo r FM ; 12. 00 kHz) OM
Cry s tal ru tcr Xf -9 M (lor CW; 0.50 kHz) with c ;ar r le r c r yst. OM
Cr ys tal filt e r QF -9 FO ,loS XF -9E but 15 kHz . . . . . . . . . . . OM

Cr ys ta l 06 .0000 MHz (HC- 6/U ) for 70 em co nve r te rs OM
Crystal 96. 0000 MHz (HC -25/U) for 70 em converters OM
Cr ys t al 95. 8333 MHz (HC -25, U) fur 70 em co nve r te rs OM

Cr ys tal 78.8580 MH z rcr ATV TX (OJ 4 LB) OM
Cr ys t al 67.3 333 MHz (HC - 6.' U) for 70 em / 10 III con ve r t. OM
Cr ys t a l 66 . 5000 MHz (HC - 6 U) (or synthesis VFO (OJ 5 HOJ OM
Cr ys t a l 65.7500 MHz (HC- 6/VJ ) for TX . RX COII - OM
Cr yst al 65. 5000 MHz (HC- 6/ V) ) vor ters 130 / 130, 5 , OM
Cr yst al 65. 2500 MHz (HC· 6/ U) ) 131 /1 31 , 5 MHz OM
Cr ys t al 65.0000 MHz (HC- 6/ V) . ...•• OM
Cr yst al 64 . 3333 MHz (HC - 6/ V) fo r ATV co nve r ter (OJ 5 XA) OM
Crys t; L1 62 .0000 MHz (HC- 6/ U) for s ynthesis VFO(OJ 5 HO) DM
Cr yst al 57. 6000 MHz (HC-25 i U) DM
Crys tal 57. 600 0 MHz (HC - 6/ V ) ..•••• • ,., • •• ,.. m.1
Cry s tal 38. 9000 MHz (HC- 6/ U) for OJ4 LUOO IATV -TX OM
Cry st a1 38. 6667 MHz (HC - 6/ V) (or 2 -m -conv erters . . OM
Cr ys ta l 1. -14 00 MHz (HC- 6/ V) (or syrunee tee r . . . . . OM

STANOAHO FR EQUENC Y Clt YST ALS

Cr ys t a l 1, 0000 MHz (XS 6002 )
Cr ys t a l 1, 0000 MHz (XS 060 5)

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

26. --
34 . --
34 . - -

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

Cr ys t a l oven

cer wntc ttt ter

XT -2 ( 12 V) 75°C

455 0 (o r FM IF -st ri j) OC 6 HL007

DM
IJM

82 . - -

70. - -

Cr ysta l soc ket
Crys t .1I soc ket
Crystal soc ket

(or HC - 6 U
(or HC -25/ U
(or HC -25/ U

horizontal
horizontal
ve rucut

mounting
mount tng
mounting

IJM
IJM
IJM

5. -­
5. - -
1. 50

Cry stals 72.... . MHz (HC -25 Uj . .. .. .• ... • .. .. . . OM 33. ·-
Fo llow ing fr eque ncies avail ab le as long a.'l s tock las ts :
72 .025 / 72 . 050 / 72 .075 / 72 . 100 / 72. 125 / 72 . 150 / 72 . 175 /
72 .200 /72.225 /72.250 / 72. 275 ! 72. 300 / 72 . 325/ 72.350 /
72.375 / 72 .400 ! 72 .425 /72.450 /72.475 /72 . 500 MHz

Sideband crys tal XF -90 1 8.9985 MH z .
Sldt·b..nd cryat a1 XF -90 2 9,0015 MH z . •. • , • .• .•.. ... .

OM 15. - ­
OM 15. - -
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High Performance

VHF·UHF Equipment

Op"."no vO,I.g' 12 II OC O utpu t po ... ., .!••n,1 l oucll~I"" .nd .,mnl . ( lItl l ' OI

- -
SSB/CW 2 ITl T•• n. cel ..... SE 300

An ,nt ompt •• tll, SS B/CW " . n.e....... ..t"') '''11 lh' hlg" '"
d.m,nel. ..,!II co mp.e! d,m, n" lItl . contl nuow.l , ...., l. bl. In
Ih' ,. ng. 1+4 to 1«1 MHI
Q ul.t l nd ,nll ""III 'Y' I, .nd croll·mod"I" lon "J.cl lon "I,ng
dUI I.g.I, MQSH h In Rf .nd IF " '0"
Two 10 7 MHI K'I O 8-cryll. , doubl. I. tlle. I,ll.,. ' n !hI •• e.' .....
'<)I' "",mlly 1" 0" ..1.C " ... ' ly Am.",,; h,O" ,nl, ,,,,ocl,,I.1<OtI
' .,.Cl' .... 01 th. t.,nom,n,.

II 10 W BUIll In AIT .nd loud.I)..... Conn.ctOfl pto...";l~ 10' In

I""",d.ttlly , • .el, 1000 "OIHI r.' ,on on 100 dI......t . .. ,th . .. .-q" cy
""'''0 01 XI ' Hr ~l n " S end t411 M•.., (Non" Am , ...
......,on) or III e........ , ,\1'l 2!l . H••p. e"'l1 berw.... , and

_ _ 146 "'Hr (Eur_.n "'''''011)
f '. . P" P'Gg" "''''" "PI" " 0' .'''' pl. . dl."".I. U " .,.
..I.el." on • •ot "eIl All O'~" dl_l. Col" .,. ..I.et."
'"d. P' nlH " " V ," " . "" t . "d ,.e.'v, w., "; l~w",bwll..1
. .. ,tellll on 'h. " on, ·p.".1 O ,g ,t. 1 f' fl!w, " C)' ..I.el' on w" " ll

• 1•• Clv," C, .~"lt'II"" A.,.,v• • "W'~ .. ,th KVG '07 MHI e.....,. 1 f,lt .. . "" ,ry.I.1 " " " '''' '"" 0' Op...I.
'"II vOIl'l' 12 \'DC Ow' pw' PO"''' '. '0 W AF 8w'!1·," 'ClW.lc~ U '''"ll Ion••" " low",pllko , Con "lClo ,
p,ov,d." 0"" ••t.." . , lov d.puko,

(

lID
A .. . "" ' ~" ,ully oU... yo... . v. ry, ~. "g E.U.",. ly low
"0'" f.ll "," h ..u ll."t II llC t'v " Y, . "" h'lIh " 011 ."",n'.. ", odwl." O" "j.e" o""v. " . """v. 0' IIp'''" 0111..1,0" 0 ' ,"".""n.. .nd ..".v" ..h" h u n b. ' ''' 'e h.'' ,nd. p..,,,. ,,Uy '0 ' h. CW o LS8
US8. AM .nd f M "'od.. Til.. v....ul '1)' .lIow. p.obl.", I ..
Opelll,,,,, v" II p' '''' ' _ 111.11" . "''' b. lI00n.e " ' ..".l.t .
O'll,"1 h"v.",y '''''''''' horn tho "",I t·," Q ncy COII" '"
v""ll 13 ", ,,, N.... ,....,.. O" " t ..Idol<, af 'h. "",..,,,t ,,,",... ,v. frfl!w, ,,,y . Ih. ,nd,ClU"" j .....P. f.orn _ lOlh. 0'111. ""
prll""ll lh, PTT ""itO" .t,

S'p'1I1I , ry. t,1 f,II." ' 0' .och mod. T",. AM "",h pl."'''...., II"" "'od..." hon e ....It·," 'Plech p__
Pfod ...c:l ".l.e' 1o, SS 8 'nd • Cry",1 d ,. e""" "' t.... f .... 'M VOll I"" '''P ond PtT 1" ,I,t ,• • . II ""II ,. Af
""'CMl' ,,,d S ·"' 8w'" ," Mil."", ..I, y 8 ....1t·'" _ .. ,,,!>ph.. 10' AC '"" 12 voe _'"'01\

PO"''' '. 10 'II Ilv,1I ," "'''''' ' 0 ' d...·• '"''
po.... l. v.l. 01 , W to lO W Pl:P 0" 2 m

2 ml1 0 em Lin.., y, .o"" . ,I. r LT102
An ,II mod. t.,n.v"" " (SS8 AM, ' M CW o mrv . SSTV) '0'
1.....pOl 'ng • 2 m "lln.1 '0 ' h. 10 , m b. nd .n" v' ce v....
Th. Iwll ' 0 MH, IHot",.." fJl) . nd ..-0 "'H, .. eov " . " ." IIv.
b. "". ot 2 "'HI .och f .d, 01 th... bi nd. u n b-t nllC' ,"
'"",vld... lly ' 0' til"''''' ' .nd " " 'v• • 0 'hl1 II .. IIp.elllly
.... ' t. bl. 10' Ol'l" t,on ov.. " Pllt... ' " d " ,n.PO""'" Th.
1I,, 'v' eo"v ..'" ...y" ch, o" ,,," ' 0 Ih. ',,".m, t 0 ,,111110'
""'''"l ',"n' Cllv. o,,".I,on S,v,,"1 '0.. ..1 " ' .y. " ' P'OVI.
d.d 0' dw.' b. "" op..,UO" 2 ", ' 10 em '"d 10 em/2 '" Owtpwt

owlpwt PO.... 8 ....11 ," pow", .w pply 8 w,II· ," , U. " ...110' 10' ,,,pw'

KARL BRAUN
0 ·8500 Niirnberg,

Communications Equipment
Oeichsle rs traBe 13, W. Germany
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OM 3 15. - -
OM 70. - -
OM 108. --
OM 70. - -
OM 70. --

OM 625. --
OM 725. -~

OM 625 . _.

6 -dl lit it f r equency coun ter
Htgb -I rnpedance pr e am pHfi er . .
250 pres ca ler and preampu rter
T im e -bas e (With c r ys t al ove n OM 174. --I
Pow er supply

Com ple te 250 MHz tr eqcenc y co un te r
A.'l. above but with c r ys t al uve n and prec tslon c r ys tal

Cous tde rabte price r edu ction s on ou r t r equ ency co unte r kits:

~t' to la r ger pur chaslng and r ati onalizatio n we hav e been abl e to r educe
the price s o( a number of our kit" .

250 MHz 6-dlg lt Fr equ ency eQUntN

Comprlslng :
DL 8 TM 00 2
OJ 6TA OOI
OJ 6 P I DO l
OJ I J Z 001
DL 3 YK 002

. OM

1)•.1 5 HO 003

500 MHz 6 -dtg lt Frequency -Counte r

Cum prlslng abov e k it... l),lt with 500 MHz p resenter
Ins tead of OJ 6 PI 00 1

Com plete 500 MHz fr eq uency co un ter without c r yst al oven.
Com plete 500 MHz Ir equo nc y co unte r with c r ysla l oven .

OM
OM

865. - -

B65. _.
965 . --

Verlag UKW.BERICHTE, H. Dohlus oHG
0 ·8521 RATH SBERG /ERLANGEN. Zum AUlllcht l turm 17

West·Germany - Tel eph on e (0 91 91) 9 1 57 or (0 91 33) 33 40
e . nk . ccoun\f R.,fI. ,••nb.nk (,I.ng." 22411. PO.l. ch.doko"l o Nu,,,b.,g 304505-8511
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MICROWAVE MODULES LIMITED

NEW ATV CON VE RT E R
Input frequency r ange: 430 - 440
IF r ange: ccrn Channel 3 (48 MHz)
Noise figur e : typ o 3. 8 dB

Bandwi dth : 10 MHz
Gai n: typo 25 dB
9 - 15 V ! 30 rnA

Other conve r te rs available:

1296 MHz CONVERTER
Mlcrostrlp line, Schott ky
diode mi xer
IF: 28- 30 MHz or 144-146 MHz
Noise figur e : typo8. 5 dB
Overal l gal n 25 dB

432 MHz. CONVE RTE R
2 s Uleo n preamplHler s tages.
M03FET mixer . All UHF ci rcuits
in mlcrostrlp te chnology.
Noise figure: typo 3.8 dB
Overall gai n: typo 30 dB
IF : 28- 30 MHz o r 144 -14 6 MHz
9- 15 V / 30 rnA

144 MHz MOSFET CONVERTER
Noise Itgur e: typo 2. 8 dB
Overall gain: typo 30 dB
IF: 28-30 MHz, other s on request.
9 · 1S V / 20 rnA

VAHA CTOR TRiPLEH 144/432 MHz
Max . Inpu t at 144 MHz: 20 W
(F M, CWl - 10 W (AM).
Max . output at 432 MHz: 14 W

VARACTOR TR IPLER 432/1 296 MHz
Max.lnpu t at 432 MHz: 24 W
(FM, CW) - 12 W (AM )
Max . output at 1296 MHz: 14 W

All module s are e nc losed In black cast- alu minium cases of 13 e m by 6 em
by 3 e m and ar e rntec with BNC co nnectors. Input and outpu t impedance
Is SO Ohm s . Comple te ly pro fess ional te ch nology, m anufac ture, and alignme nt .
Extremely su it able for ope r atio n Via OSCAR 7 or (or normal VHF/ UHF
com munic atio ns .

Avai lable fr om :
Verl ag UKW-DERICHTE, Hans Dohlu s o HG - D- 8521 RATHSUEHG/Erl angen

(Western Ge rmany) - Zum Ausslchts tu rm 17
and Ir-om the ir r epresent ative s throu ghout the wor ld



CRYSTAL FILTERS • FILTER CRYSTALS • OSCILLAIOR CRYSTALS

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

PIElO-ELECTRIC PRESSURE TRANSDUCERS

l ilted .1 our well.k nown ,erlel of

9 MHz crystal filters
lo r SSB, AM, FM
and CW a pplications .

In order to simplify melching, the
Input lind output of the fille r, com·
pr.,. tuned differential trene tcr­
mer. WIth galvanic connecllon to
the ellilng,

Filler Type Xf ·9A XF·9B XF.9C XF.9D XF-9E XF·9M

Applleil ion 558· SS 8 AM AM ' M CW
Trln.m ll

Number 01 Filler Cry' tl l, e • 8 • 8 •
Bandwidth (6dB down ) 25 kH! 2 -4 kHI 375 kHz 50 kHI 120 kH z 0,5 kH z

P...bend Aipple < 1 dB < 2 dB < 2 dB < 2 ae < 2 dB < , dB

In••rtlon Lo.. < 3 ee < 3S dB < 35 dB < 35 dB < 3 aa < 5 dB

InplIl -Oulpu t Z, >Xl" >Xl" >Xl" >Xl" 1200 " >Xl"
Termlnl tlon C, 30 _, 30 _, 30 _, 30 _, 30 _, 30 _,

(6 .SOdS) 1.7 (660dB)1 8 (6 60dBl t e (6 60d B) I (B60dS)1 (6"OdBl 2,5
Shipe h elD.

(6 BOdB)22 (6:80dB)22 (6 80 dB) 2 2 (680 dB) 2 (860dB). "

Ul tlmltl Attenuat ion > .tS dB > 100 dB > 100 dB > 100 dB > 90 dB > 90 dB

KRISTALLVERARBEITUNGNECKARBISCHOFSHEIM GMBH
D 692 4 N" d a,bl. chol l he im . POlllach 1
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