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TRANSISTOR LINEAR AMPLIFIERS FOR ATV OPERATION
Experiment. med e on Ih. OJ 3 SC 435 MHz Un••r I mpllll. r

by G. Settl er , OJ 4 LB

The described measu rements were made In order 10 check the sUitabIlity 01 the Ifenlillor

li near amplifier DJ3SCOOl (1) in the ATV mode on the 70 em band . and 10 . ..amine me
spec ial conSiderations Ihat must be made With reepec t te thi Smode.

The linear ampli fier was fed l rom an ATV·ex ciler comprising mo dulM OJ4lB 001 10 004 as
described in (2). An additi onal cncou . similar to the video/sound combining stage OJ6 PI 002
described in (3) allows a co ntin uously variable IF level ad,ustment 81 the input 01 mixer
OJ 4 LB 004 . In thiS manner, it is poSSible 10 vary the ou tput power 01 the mlxef, and thus the
drive power lor Ihe linear amphf.er OJ 3 SC 001. This means Ihal Ihe linear range 01 Ih !s
ampli fie r is unnzeo 10 the full. Various test signal s were taken from a pattern gene rator
instead of a TV video signal. In order 10 compare the cnerectensncs 01 treneutcr lin ear
amph fie rs to that o f tube amptillers. measurements were also made on a linear ampliller
equipped with Ihe EC 8020 tube as deSCribed in (4).

Wi th the mOdifica tions that were estab li sh&d experimen tally . and whi ch are given at the end
o f th is article, the OJ3 SC amplifier whi ch was originally designed lor SSB ope rati on . is also
sUitable for ATV operation .

1. CHOKES

1.1. The Co llect or Choke.

Most tine er ampliliers ope rate in cla ss AB. ThiS means tha t the collector current is dependent
on the value 01 the RF dr ive vol tage . II the control vol tage is amplJtude modulated . the
ccnecto e current w ill vary in time With the modulation Irequency. Whereas only Irequencies 01
seve ral kHz are to be expected With voice mccurenon. modulation trequeneree 01 up to
5.5 MHz are present in the ATV mcce.

Figure 1 gives the cuccu diagram 01 the 70 cm transistor emputre r as described in (1).
Whereas the collec tor chokes Ch 1, 8 snd 9 do no t provide any reSistance lo r audio trequen
cree and thus ensure that the operahng voltage on the bypass ci rcuits remains constant. they
cause collec tor cu rrents and voltage drops in time With the pul sing Video signals. At higher
RF output powers and co rrespondingly h igh currents, It is possi ble lor the voltage drops to
co rrespond to several vcne and 10 be Increased even more by voltage peaks which ollen
appear on switching 011 inductances. One 01 the prerequiSites 01 satlslactory ope ration of the
linear amptrtre r. namely a constant collector DC voltage independent 01 the modulation is no
longer fu lf i lled (lYen when the operating vol tage is stable.

., . ~ VHF COMMUNICATIONS 1/1971
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Flgur•• 2 10 5 show osci lloscope traces made at slage T 3 01 the amphllaf eqUipped wIth th e
transistor C2S· 12 (5IM! f igure 1). Since this stage lakes 8 high collector current, lhe voltage
dr op acr oss the ferr ite r ing cholle will be espec ially large. The collecto r DC voltage 81 the
intersect ion 01 chokes Ch 9 and Ch 6 is gi ven in the lowe r hall 01 the illustration (10 VI
diVision). The demod ulated UHF output signal ob tained Ir om module OJ4 LB 005 is shown in
Ihe upper hall o f the ill ustrat ion . In the case 01 Figures 2 and 3. lhe video carrl ar is
modu lated with 1 MHz ainew8ve signal, and in the case 01 Figures 4 and 5 with a 500 kHz
square-wav e signal.

Figures 2 and 4 show the oscilloscope traces measured with stage T 3 In the orig inal ci rCUIt.
It w ill be seen that voltag e peaks 01 over 40 V are present instead 01 the stable DC voltage.
and such vol tages can endanger the transis to r. In addition to this. the outpul signals are very
distorted due to collec to r vollage modu lation.

Figure 3 and 5 were made With the same lest Signals. and It is only the voltage drop and
vo ltage overshoo t across cho ke Ch 9 that has been suppres sed wi th the aid 01 an elec tro lyti c
capa citor.

A TV video signal consists 01 a complete mixture 01 many mod ula tio n freq uencies in co ntrast
to the test signals shown here. In addit ion to this. a sound cemer WIth a spacing 01 5.5 MHz
Is also added. II these freq uenc ies cause a Voltage drop or voltage overshoot across the
co llec to r choke. the collector DC vol tage will be superimposed With a mixture 01 the
mod u lat ing flllQuenCles. This will be viSibl e on a TV receiver in the lorm 01 a noISY p ictu re
Inspi te 01 a h igh input Vol tage ,

A. VHF COMMUNICATIONS 1/1977 " 3 "



fig. 2: Orlglna. c:onflg .. ,allon
.lnu~l ctrh',

f ig. 3: An" rnocIlflc:.tlon

fig. 4: Orig ln.1con flgu ra llo n,
~...r,_.av, drive

fig. s: An" 1tOOdiliullon

ThiS means that the demands made on th e cho kes 01 the co llec tor DC-CirCUit are 10f •
suff iCiently high reslsl ance lor the tranamlt Irequency, and the lowest possi ble fesistance lor
all mOdulaling trequ encres In the Signal. In lh e case 01 ATV amplil iers, only UHF-chokes wllh
a lew lurns are eonecre. The detrimental elleclS in the ATV mode caused by le rtl te chokes
can be ellmmated by usmg sulflClen tly large capaCltanca values.

0 1 cou rse. the otner demands made on the cho kes and bypaSSIng 01 the ampli fier stages are
also valid in the ATV mode. Allent ion should be paid 10 aVOid resonances al lOW transmit
treqoencree. Otherwise sell-OSCillatio n co uld occ ur, e,g, in the shortwave range, smce the
gain 01 the tranSistors increases on dec reaSing the trequencv.

1.2. Ttl . B... Chok , .

BaSically me same is valid lor the base vollage es lor lhe ecneetce votl age. ThiS voltage
shoul d also r&maln eenstent and not be afl ected by the modu lation. ThIS means thaI the base
cho kes should also only repr esent a no tic eable resislance With respect to the t..nemu
Irequency. bUI nOI fOf the modulal lon Ir equency , Cue 10 Ihe lacl. that Ihe base cu rren1 IS
COnsiderably lower Ihan Ihe collec tor cur renl . the VOl tage drop across the chokes win be lar
less . Therelor e also conventional lemle wid aband chokes can be used In the base current
CirCUli up 10 the impedance 01 a 6-hole -core.

... A VHF COMMUNICATIONS 111977



Chokes Ch 1. Ch 2, and Ch 3 01 Ihe OJ 3 SC ampli ller ( 18 lurns on a reSlslor) lorm resonanl
ci rcUl ls togelher wll h Ihe othe r components. whIch can be broughl mtc osclllallon. lor
ms lanCe Ir om lhe TV .ynchronlZlng pulses . The TV SIgnal would then be addlhonally
modula led Wllh apprO.uma tely 13 MHz , In order to aVOId thIS. It IS recommended lhat Ihese
chokes sho ul d be e.cha~ed lor s-ncie-coee Iypes,

The base vol1age al bypass cececncrs C 1t , C 12, and C 13 WIll only remam conslan ! al high
mod ulat mg trequencres. It IS Iherel ore necessary l or elec lroly tlc cececucre 10 be connected
m parallel w llh Ihese capaCllo rs so that load varlal,ons 01 lhe base vol laga dIVIder are
compensa led lor al low mod ula !lon IrequenCles

However . occasIona l vol lage OSCillatIons In Ihe kHz range are observed acroas tneee ceoe 
cuoes when ceuec tce Cutren ls 01 oyer 100 or 200 mA have been I18lecled ThIScan be ,yold8<l
by connectIng real reslslors 01apprO• . t o 10 22 U tn sett" wl !h lhe base chokes.

2. BANDWIDTH

In Ihe case 01 lhe ATV concept deSCribed in (2), the modulat8<l VIdeo earne r is passed via the
linear amplil ler logether Wllh Ihe sound earner which IS spaced 5.5 MHz higher. ThiS means
tne t the bandwidth 01 such a linear amphher IS 01 pertrcutar «npo-tence The flat top 01 the
passband curve should amou nt to al leasl 6 MHz,

Fig . I ; S.apl ftllCluancy '8l9Onaa,
OJ 418 004

Fig. 7: 0 ••, an tr-.quanc:y",~Ia ,

OJ4l8 +OJ3SC

Flgur. 6 gi ves Ihe paswand curve 01 module OJ 4 LB 004 (wllh 2.5 MHz/ dIVIsion), which l ui·
h lis the given demand , Alt er ecnnecucn 10 the OJ 3 SC linea r amphller, lhe overall paasband
curve as shown ,n F~ur. 7 results. whi ch is pracllcally the I8ma as that 01 Iha allcl 'a r. Thia
indic ates a wideband WIdth 01 the lmeer amplll ler In com parison 10 lhe excuee. The allg nmen l
01 the Imear emptruer i' meretore uncnncar. II is sullicien! whan lhe tnm rtter cec ecncre are
aligned l or ma. ,mum oulp ul power at Ihe VIdeo Irequency. II is only tne Input crreuu
com prising Ihe C 1 and C 5 me r has a co nsidarabla elleel on Iha passband curve , because
they represent tha larmlna lmg Imped ance lor Iha e.Cl ler. Gener.lly speaking. me resonan,
ci rCUlts in Ihe Iransistor ampll ller WIll become lower In Impedance and Ihus WIder In bend
WIdth on incr easing Ihe RF power. Thi' means that Ihe OJ 3 SC001 hnear amph t,e, II Ihe'e·
lor e sui table for ATV operallon wll h resceet to Ihe t\.tndwldlh .nd requ ites no modlllcahon .

It. VHF COMMUNICATIONS 1/1977 • 5 .



Figure a I hows me passband curve (also wllh 2.5 MHz/d IYll ion ) o f a lube I l aQ8 eqUipped
Wllh Ihe EC 8020 al descr ibe<! in (41. The bandwldl h il nollultlcl ently wid e 10 ensure a good
Yldeo and sound Ir ansmission.

3. LINEARITY

Especially hig h demands are p laced on Ihe ltr'IMf lly of RF amplifier I lages in Ihe ATV moce.
The RF-TV signal con laln, between 10 '" and 75'" 01 liS 10lal amp lilude Ihe veee in'or
m.stlon and between 75'" and 100 '" Ihe synch roniZing pol.... Thil tnNnl thaI a hmltm g 01
lhe ma.lmum amp litude by only 25 '" Will suppreu Ihe sync;:h ron illng pol... co mplelely. and
lhe TV picture can no longer be synch ronized .

Detta-w ave modulating ~nall are IYllable IOf measuring the hnear relal lonshlp 01 lhe RF
amph',er l tages They allow a hmi ling of Ihe peak am pli l ude al well as non-hneantl" al l he
zero- tranllhon to be establilhed. lOCh as can be~raled wll h 100 low a QUlncent current
01 the ampli fier SlaQItS.

TM lollowing OSCIlloscope pholographl show lesl IIgnall that are obtained by demodulation
0' Ihe transmit lrequency Ulmg lhe UHF demodulal or OJ 4 LB 005 (21.

In Flgur.a " 10, and " , Ihe waveform al Ihe OUlPUt of ellcl ler OJ 4 LB ()().( II l hown II 20. 40
and 80 mW PEP. The differing oulpul powers are obtai ned by a Yariatlon 01 Ihe IF leve l, as
was menlloned al the begI nni ng of thll article. II ATV operallon il made according to the
CCIR I l andard, negal ive gOing modulatIon Will be used , and a h igh RF amplilude will caUM a
co rre spondingly large nega l lye voltage In the cemoduretcr wh ich will be c nentetee in a
down ward d,recl,on on the osc illoscope, The IImilmg 01 the signal al Ihe peak powe r outpul
Is c learly l een in Figure 1, .

These mea suremenls were ca rried oul to Imd me mallimum IF-Yoltage al me InpUI of Ihe
m illler in orde r to oblain a non-hmi llng UHF OUl pUI signar. Thil ailowl one to ellablish
whether the t.m.tmg IS lak ing place In Ihe ellclle r or in Ihe linear ampll fl. r to be mealured.

·6 ·
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Fig. 10: ~ IIlW II'(P

FIg. 12: 0.1 W 11'(,0

' Ig. 13: 1.1 W 11'(,0

'Ig. 11: to ...W ,of ,0,

"modulated UH' .."al from OJ' LB 000&
'1g.14: 2.' W 11'(,0

demodulated UHF " M l "
OJ 3 Ie ampllfler , two ,tap.

FirSl ly a tw o·ltaoe veraion al the linear amp hller OJ 3 SC 001 eqUipped With tranSUllO... C 1-12
and C 3 · 12 wa, teste<! Flguru 12, 13, and 14 give Ihe output .ional. 01 thi. amp hfler al
0.5 W, 1.5 W. and 2.1 W PEP, For companaon : A. EC 8020-alaoe aa described In (4) rn u lted In
a mallimum 01 0.9 W PEP when U'lng the ..me a.clte r, and a.hlbllad too Iowa baindwldth .
Due 10 the lar eular conSlruCIlOO 01 the two..taoe Iran... 'O' ampll flar when uslno Ihe
PC·board OJ 3 SC 001 , thiS technical art icle IS 10 be foll0we4 by anolher article Olvlng lu ll
contlruChonal detail, ola two-sla~ A.TV ampllfle'.

A VHF COMMUNICATIONS 1I19n • 7 •



Fig. 15: U W P£P

Flgur.. 15 anc:l 18 fmall y show the demodulaled UHF oulput signals al 8.5 and 12 W PEP.
They result trcen the mod i fied 18 W version o f the OJ3 SC amp li lier w ith the lo llow ing
complemen t: C 3-12, C 12· 12, C 25·12 and were measured at a 13.5 V operalmg voltage,

3.1. Co lleclor QuleK enl Currenl

The collec to r quiescenl currenl has mainly an elleet on the sig nal componenlS In Ihe viCimty
01 zer o ca mer. It IS possible when usmg dells tesl signals 10 no llce improvements 01 th e
commenc ement lmeanty when th e qUiescenl cu rrent is Increased over 50 mA per slage. The
sig nal d lSlOrtions are especially low when Ihe IIBI lIage (C 1· 12) 01 the ampli ller i. virtually
ope ratmg in class A. whIch i. Ihe Case al approximalely 70· 110 mAo The 10llOWlng sl ages
can be operated al 100 to max. 200 mA qu tescent current as a co mp romise be lween low dll ·
tcrncn and thermal I labili ly .

In orde r 10 align Ihe qUlescenl currenl , It is advisable lor et leaal part . 01 Ihe realliance 01
A 1, A 4, . nd A 7 10 be in Ihe form ct a tnmmee reststcr.

3.2. Tuning

The 10w"'l hmi ialion o f lhe modulallon peaks reaulls when all rnanant ci rcuit. 01 Ihe
amplil ler .re aligned for maximum OUlput pow er. In orde r 10 .chi..... Ihis , Ihe h ighest
possib le. unmod ulaled Signal IS fed from the ellcl ler 10 Ihe .mpliller .nd Ih••mpli fler
trimmers are aligned eever.I l ime. for maximum outpu t power. For IInNr operahon. Ihe dnve
level shoul d be reduced unlll • ImNr rel. honship exists between Ihe drive .nd outpul power.

4. SUMMARY 01th e MODIFICATIONS on the AMPLIFIER OJ 3 SC 001 lor ATV OPERATION

The follO Wing drop-type lanlalum electrolytic. should be inslalled

. ,. t\ VHF COMMUNICATIONS 1/ 1977



pa rallel to C 26:
pa rall el to C 27:
parallel to C 28:

paralle l 10 C 11:
pa ralle l to C 12:
pa ralle l to C 13:

parallel to D 1 (ll 7):

3.3 ll F, 16 V
I O ll F, 16 V
10 or 22 ll F, 16 V

10 ll F, 3 V
10 llF , 3 V
22llF,3V

22 ll F, 16 V

Ch 1, Ch 2 and Ch 3 shoul d be exchanged for s-nore temte co re types.

Provide tr immer resisto rs 01app roximately 220 U in series WIth R 1, R 4 and R 7 lor ali gnmel11
01 the collecto r Quiescen t current.

5. REFERENCES

(1) G. Freytag: A Transistorized linear Ampli l ier lor 70 cm
VHF COMMUNICATIONS 6. Edition 111974. Pages 30 ·37

(2) G. Saltier : A Mod ular ATV Transmitt er
VHF COMMUNICATIONS 5, Edition 1/1973, Pages 2 · 15

(3) J . Grimm: AN Information
VHF COMMUNICATIONS 8. Edi tion 2/1976 . Pages 90·95

(4) K. Eichel: A Stnpline 't rensverter lor 70 cm
VHF COMMUNICATIONS 2, Edition 4/ 1970. Pages 225 ·239

INTERDIGITAL BANDPASS FILTER FOR 23 em
Similar to that described In edi tio n 3171 VHF COMMUNICATIONS

•

I
I

/--.\
f-+--i,'-t,---t--i

I \
I I \
, I \

. f--- )~',:,--t--
./, --- ';.-..

":... ..- '" ~-

The advantage 01 interdig llal lillers is well known: High stopba nd ertenueucn and lOw
Insert ion loss. The curve and inser1 ion loss values are VIrtually independent of the matching
(the rilt er can be sho rted or have an open ci rCUit when an isola tio n of at least 6 dB ellists
between this point and the filt er).

Price wi th BNC sockets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OM 92.00
Price withou t sockets ..............................• .. . .... ,............. .... OM 86,500
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TWO-STAGE ATV LINEAR AMPLIFIER FOR 435 MHz

The dfl,cnbed rwo.stage ampli fier 'I ..mila' to lhal desc;:nbed In (11. It p,oVld" an ou tp ut
power 01 1.5W wIth an operating YOI~ 01 12V ov., the whole ol lhe 70 em band wllhoul
••,.rnal tuning The power ga,n IS ,n ttl . orditr 01 50 to 60 Ilmea, corrnpol"d'"9 10 17 •
18 dB. • dn.... powet' of awro.,m.I-'Y 25 mW it; reqUired .

II the mi••' module OJ ALB 004 ,. used a••Ie,llr.• ma..lmum 01 appro. ,m.laly .. W 01 RF
powe' outpYt IF"") can be obtained w,lh an operai,ng 'toltaQe 01 12 V. Tr'll' means Ihil suffl ·
Ctent power reaeI'Y8 '1 av....bl. lOt' 1I.....r operation Wllh an output power 01 1.5 W (sse.
ATV), Thl' module Cln 88..1y be run lrom Niter..,., a nd closes t". gap be tween • •Clt8'. and
highe, po_r amplll,tm lC 12·1 2 1 C~12, 2 C 39. A ex250 BI.

1. CIRCUIT DESCRIPTION

The Clfcui t diagr am 01 Ihe twO-llage ampll".' " given in Figura 1 II il for mad Irom the two
" 1'11 " ag8' 01 'he OJ3 SC amplif ier. The mOO" 'Cll lons lo r ATV operation glva n in (2), heve
been taken in to consideration . The ou tput po wer il coupled ou t where the base 01 transistor
T 3 is connec ted in the case 01 the three·stage OJ 3 SC amphller. The onglnal trimmer capa
ci to r C 7 In Hrl8$ wIth L 3 can be deleted In ou r application without 1011 01 ou tput po we"
Iinca th e outp ut imped ance is 50 0 ,

. 1lOV
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';;"' "'
t;;-+

'Ol "' "~ t:'" 'c:,..\~ t:: "
415".z

en u ..,
I!
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1.1, G.n. rallon 01 th e Ba.. Bla. Voltag• • and Temperal ura
Compenutlon 01 Ih. Collector Qule scanl Curranl l

The bese voltages 01 Ihe two RF Iranllslo rl are adJullable wllh Ihe aid 01 polenhometer. P 1,
or P 2. Transisi or T 3 il con nec led In an emi ller lo llow er c.rCUII and .IS base bias vollage i.
tormed as Ihe sum 01 the lorward vorlage. 01 Ihree • •Ilcon d iodes connected In " r.es. The
dropper resistor R 2 feed s Ihe" I8nes-connected d iod e. wllh a slable, tempera ture mdepen
dent vo lt age (R 1, C 5 II 6) al a low current (appro ll . 1 10 2 rnA). Since Ihe In l rinsic heal is
neglig ible , the diodes Will be pract ically al me amb ien t lempera lure. They can be used as
temperalu re probes when they are in d irec t heal -conia ci wllh Ihe heal sink 01 Ih e Iransillor s.

The l orward voltages of the d iodes Will be reduced wh en l hey are healed, and Ih' . Will reduce
l he base b ias vollages 01 lhe RF·lransisl or l via lhe cucuu Com PriSing T 3. This means Ihal
th e coneetoe QUlescenl cu rrenls , wh ich wOlJld Inc r.ase conlllderably as a luncllon of
l emperalure .1no compensation wa s made, wil l remain relallvely I table.

Tem perature

Cu iescent curren l T 1
Ouiescenl curren l T 2

75 mA
95 mA

70mA
90 mA

SO mA
75 rnA

It will be ..,. Ihal lhe lemperal ure response 01 Ihe Quiescenl currenl s il I lig hlly over
com pensaled. wtl ich has a lavorab le eff ect: Wn.n lhe case 'I haal ed , lhe Quiescenl cu rrentl
will shg hlly Ian. The values g iven in lhe table al 2O·C were loo nd to be most lavorable ellperl
menIally. uling del ta-wave 1811 l ignall. Unwanled oscilla tion in l he kHz·range does not
appear up lil Quiescent cu rrentl 01over approll . 150 mA lor T 1 and 300 mA lor T 2.

On heating transllIor T 3, the base-em il1er vol lage will decrease, wh iCh w itt cause Ihe output
voltage 01 Ihe ctrc urt to increase , Since th ll work s in an oPposl l e manner to Ihe reqUired
temperalur. vo llage beh aviou r of the ci rc uit , II II nol poulbte for the Iranslsl Or 10 be uaed as
temperature p robe . Th ia tranaiato r ahould therel ore have the mosl conslanl operallng tempe·
ralur. possible, and is Iherefore provided With cooling I ina. The descnbed enecu cannOI
avoid the co llec tor cu rrents increaSing shortly alter switching on. Accorcllng 10 the Iherm al
coup ling, a certai n I .me i. requi red unlll th e ne.t from Ihe RF tr.nlustor l is paNed 10 Ihe
d iode probe , and Ihe compensall on cirCUit can be eflee llve.

1,2. Component Detan.

T 1:
T 2:
T 3:

01:
02:

P 1, P2:

C I ,C2,C 3:
C . , C5:

C 1 - 12
C 3 - 12
2 N 22]9,2 N 1613 (NPN Iranaislor With B min. 60 10 70) WIth cooli ng l in.

Zener diOd. 5.6 V (ezy 83 C5V6)
lhreelllicon di ode. , e.g. 1 N .'48 ( I N 9141 con nec ted In terlea

220 0 , Irlmme, polentl()fTlel er , lor hor llon tal mou nt in g, spac ing 1015 mm

plaatlc lOll t tl mmer 2 • 22 pF
alr -apKed I tlmmer 34 pF With two conn-ectlon plna
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L 5:
L6:

C 6 - C 10
C t l , C t 2:

L4 , L6,L9:
L 7:

ceramic d l&C capac ito rs, value uncritical , between 47 and 100 pF
Chip capac ito rs 01 approx. 1 nF

Ferri te wldeband chokes (6-hole core)
1.5 turns 010 ,4 mm dla . (26 AWG) enamelled copper wire
passed through a fem te bead, 5 mm long
Approx, 17 cm enam . coppe r w ire on 3 mm lormer, self-supporti ng
20 to 25 mm length 01 2 mm di a. (12 AWG) si lver- plated coppe r w ire,
slighll y bent to ensure that no sho rt-ci rcui t Is made to the ground

Electro lytic capaci to rs : Tantalum drop -types l or the requ ired voltage,

Fig. 2: Author', pro lotyp .

2, CONSTRUCTION

The ph o tograph sho wn in Flgur. 2 shows the author's prototype of the two -stage ampli fier
mounted in a TEKO bOIlt 4 A, The components toceucns and conduc to r lanes 01 the 135 mm It

65 mm PC-board OJ 4 LB 006 are shown in Flgur. 3 , The PC-board Is only single-coated and
Ihe compo nents are mounted on the conductor Side, The th ree tempereture-prooe diodes are
mounted underneath the PC-board and are glued to th e metal pla te 01 the TEKO bolt . One
diode is In the d irec t ViCinity 01 T I , another near T 2 and the third diode is located betw een
T 1 and T 2 interconnecltng tne two other diodes, The cathode connection 01 the d iode is
screwed to the bolt near trans istor T 2. A nee.ere wi re connects the anode 01 Ihe diode placed
in the vicinity 01T 1 and connec ts II to PI 6 on tho o ther sida of tha board.

An M 3 (3 mmJ screw has been so ldered to me low er side 01 the transistor T 1 so thai u II
pOSSible lor It 10 be dlreclty screwed to tne TEKO bolt In a Simi lar manner to T 2 lor hea l
d IssipatiOn . No heat Sink is requ ired in addition to Ihe aluminium case (TEKO 4 A).
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Two M 3 screws are required in addition to the lour mounting screws at the co rners o f the
board. These screws are provrced in the vicin ity 01 the emiller connections 01 the transistor s
and are required for a good mechani cal and etectncer stabi li ty. M 3 nuts are provided on
each of the mounting screws between the lower side or the Pc -boaro and the case, so that a
spaci ng of apprOll.lmately 2.5 mm results between the board and the ball ,
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3, ALIGNMENT

The COllecto r currents 01 the two RF tranSistors T 1 and T 2 are Ilrstly ahgned Without RF
d rive by slowly and ca refully adjusting potentiometers P 1 and P 2.

A TV Video ca-ner . e.g. from OJ 4 LB 004, or another signal at the center 01 the band are SUit
able lor alignment 01 the resonant cirCUits, All trimmers shOUld be aligned l or meomum
output power, at the highest drive voltage . An exact alignment or the input cirCUit is poSSible
with the aid o f a sweep generator. It is poseibte usmg slight co rrections on the adjustment o f
trimmers C 1 and C 4 to obtain the same passband curve at the output o f the linear amp li fie r,
as was present at the ou tput 01 the exciter.

4. REFERENCES

(1) G, Freytag : A transrstcnzeo linear amplifier lor 70 cm
VHF COMMUNICATIONS 6, Edi tion 1/1974 , Pages 30 ·37

(2) G. Saltier: Transistorized U near Ampli llers for ATV Operati on

In th is ed it ion 01VHF COMMUNICATIONS
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A VESTIGIAL SIDEBAND FILTER FOR ATV
by J . Grimm, OJ ., PI

A printed ci rcui t boa rd has been developed lor Ihe ATV yesli gi al sideband lUlet described In
(1), wh ich greatly simpli fies m e const ruc tion 01 Ihe uner. This PC-board is designated
OJ 6 PI 004 , The d imensions are 110 mm .. 45 mm . No screeni ng wall s ere rsqu ired ainea
neighbouring inductances are 81 righl angl as 10 anoth er . II is only necessary l or a screeni ng
10 be made around Ihe board as 's the case wilh any l ilter .

1. APPLICATK)NAL DEMAND AND CIRCUIT

If the video-sound coupling stage OJ 6 PI 002 that was also described In (1) II used in Ihe
OJ 4 LB ATV · tran sm itt er, unwanted conversio n produc ts of Ihe video and sound carrie r can
be gener ated by non -l inear il ies. These ere mainly the sum and d ifference 01 the two carrier
Irequencies:

IM 1 • 33,4 MHz + 38,9 MHz - 72.3 MHz

1M2 • 38.9 MHz - 33.4 MHz . 5,5 MHz

Since these 'flIGuenc ies can prod uce lurther unwanted conversion produc ts in th e UHF mixer
module OJ4 LB 004 descr ibed in (3), it is necessary lo r them to be suppressed previo us to
the UHF mb;er . This means that th e vestigial Sideband utt er must be connec ted between the
vid eo -sound coup ling stage and the miller module. Since the filter provides more than 30 dB
attenuati on in excess 01 40.2 MHz, the conversion product ' v c + 'SC • 72.3 MHz will reach
the UHF miller suppressed 1000 l imes (30 dB ).

In order to l uppress the conversion product 'YC • ' SC, the vestigial sideband l iller has been
extended to include e high pass utt er. Since the demand s on Ihe slo pe 01 th is part 01 the filter
are not 100 great clue to the la rge Ire<;uency spaci ng between 33.4 and 5.5 MHz, a l ive-stage
I iIter c irculi is sufficient.

The filter was ca lcu lated eccording 10 dal a given in (4). The deslgnal ion 01 Ihe lowpass Iiller
il COO 15 81, and C 05 1531 l or Ihe high pass filler . Figure 1 I howl Ihe enecn d iagra m 01 th e
complete vest igial side band uner.
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2. MEASURED VALUES

Flgu~. 2 and 3 gi ve the passband CUNes 01 the l ilt er . The CUNe 01 the vestigial sideband
slope (Figure 3) Is sligh tly dillerent Irom the no rmal CCIR CUNeoHowever , complete colnc i·
cence with the nom ina l CCIR CUNe wou ld require a considerably highe r elllent 01 1iIler lng.
Figur. 4 shows how Itle desc ribed l ilter is able to suppress ATV sig nal components in the
IreGuency range used lor voice commu nic.tions (432 to 433 MHZ). FIgure 4 shows the
spectrum of an ATV transmitter modul.ted with . video . nd soun d sign al in Ihe 70 em band.
usin g the descr ibed vestig ial sIdeband liI ter .
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Fig. 3: Tile upper . Iope of tile pII.bend eu ",e ~red ICl the norm.l CCIR eu", .
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3. COMPONENTS

All Induct ances are made from 1 mm die . (18 AWOl euver-prated copper wi re.

t i :
L 2:
L 3:
L 4:
L 5:
L 6:

95 furns wou nd on a 5 mm ccn rormer with . co re {green} , coil leng th 15 mm
5 lurn, woun d on a 5 mm format , ael' -aupportlng . cOillenglh 7.5 mm
3 turns. o the rwise as L 2
6 1urns, otherwise as L 2. coli leng th 10 mm
8,Slurns wound on a 5 mm coil former with cor. (green), co il lenglh 15 mm
95 tu rn&. otherwise as l 5

AU trimmer capacitOrs: ceramic d iSC types 01 10 mm dIameter, o r lo iltrimmers 0' 7 5 mm dIe .:
7 piece. 60 pF ma• . capaci lance, 2 piecn "O pF rna• . capacllance.

C 16: 1000 pF atyrollell capacitors

All o the r lilled capaci tors : ce ramic disc or tubular capa Cllors; styroll • • capaCitors can be
used for the larger values.

4. CON STRUCTION AND ALIG NME NT

F~u~ 5 shOwS the component loc:elionl and conductor lanes on the board OJ 6 PI 004 . A.
photograph Of the author', prototype Without screening I, given in F90Ire • The unoblain.
able capeCl tanoe valu.. thaI reecu during tn. 1IIIer ulculaliOn musl be provided a. trimmer
Cllpec ltors In the lowpau l iller , Since Ihe demand' on Ihe slope are no t so high in Ihe case
o l lhe h lghpua Iitler, l ilted nominal value. can be used thaI roughly co incide With Ihe calcu
lated valu~}
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Fig , t : Author ', p rototylM of 11'1. v..lIgl.1 'Ill., OJ, PI 004

The 'mer should be roughly aligned wil h l he aid 01 • dlpmeter before the tllgnment II maO.
with the aid of. sweep-mealuring system. FiJ1llly. only the following inductances and c.pacj·
lances 01 the lilt ntlOMnl circuit, comprising I I to L 6 should be mounted : C 3, C 6, C 7,
C 9. C 10, C 12. C 13. C 16. C 18 , Pointi .84 and .b.. I hould be temporarily grounded 10 Iha l
pa ralle l resonant circuits result The requ ired ,nonant Irequeflc in .ra now coartely aligned

by al ign ing the L and C valu" In conjunc tio n wllh the dlpmeler .

Afte r Ih i. , the two bridg.. 8' ••• and .b. ,r. removed and the remaining CApacilOJ1l .,.
soldered Into place. After th i. , Ihe K roening made fr om brll5l or lin pla te, II IOldered ,round
the board . II is then poaei ble lo r the l ine alignment 10 be made on a I weep-me.s.,mng
syslem . The lowpass I lIIer only . Ileels the upper .....tigi.1 sideband slope, and Ih. high pass
fil ler on ly l he lower slope of Ih. hiler .
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Gain (dBd)
Horizon tal beamwidlh ( • 3 dB)
Maximal power raling (kW)
Length (m)
Weig ht (kg)
Wind load i~ (kg) at 160 km /h
Boom diameler (mm)

Q 4 /2m,...
1

"' .7
22
32

QS / 2m
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ae,
"3S
33
32
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GETTING STARTED ON THE 10 GHz BAND

The In formation given In ttlis article 'I probably wttll ·known 10 Br it ish amateurs. How.y... .
since UK .mIIleu,. only ~Pf1I..nl a small percentage 01 our reade,.., we th ink that lhil infof'
malion 'I too inleresUng JUI' to be published in UKW·BERICHTE in Germe".

1. INTRODUCTION

Until recently , virtually.1I reg ular amateur activity on 10 GHl throughout Ihe world wa. by the
50 or SO UK ..mIleurs whO opers'e Ih is blind. Ref.rence 10 Fig ure 1 show' Iha' they neve
been Guit. succeutul: 101M 01 the counlry-Io-eountry conlaCIS worth nohng . r. GM-G over

• 521 km ~th (the current world rec6rd). GM.QW I ' m km, G· PA0 a ' 306 km, wllh contac ts
from G to F. 10 GC and to ON being regarded by UK amateurl, I ' least a. noth ing very
special. Many contacts wer. made unde r genuine contes t conditionl, In. bell performance
SO la r bei ng tn.t by G 3 KSU who wattled 12 .ta' ion l Irom Ihe III, ot Wight in one event.

10" H l -a~a l 1ft'

_____ 1.... , ., •• " ,..

:

1M • • •

- ='

' It. 1: __ of 1M ,..tl'Il..,...,1d on 10 Qtu by UK _ ,..."'.
Thl 121 kM _ lad proMbty II "'- world rKOf'd.
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One 01 th e most gratifying aspec ts 01 these ellorts is that almost all 01 the contac ts made so
far have bee n done w ith very si mp le low-power equipment usuall y generating only 1 · 20 mW
and enti rely home-made; how ever , ope rated wit h ceretut planni ng and much perseverance
and skill , A striking leatu re is that som e 01 the mo re successful operators have no previous
experience whatsoever in the micr ow ave area.

It is worth asking how th is situation came abo ut Dur ing the late 1960·s. UK amat eurs became
concerned about the slow development 01 the microwa ve band s. and tr iad to understand the
reasons lor it. It appeared to be mainly due to regard ing mic rowaves as be ing simply an
exte oercn 01 VHF, Irom wh ich viewpoint Ihe higher trecceoeiee co uld only appear prog res
sively more and mor e di llicult to cope w ith , Once this 8pp r08c h was Guestioned. It became
Obvious that mic rowaves are no more an extension 01 VHF than VHF is an ext ension 01HF. It
was reali zed that it wa s pointless to handicap ourselves by , lor eumple, thoug htlessly insist
Ing on us ing the narrow-ba nd technlGues wh ich are essential on the crowded lower trec uen 
ciee when th ere is ove r 1000 MH z of bands eveneere abo ve 1 GHz, and especially so wh en th e
conven tiona l crys tal oscillato r / multiplier epprcech so commo n at lowe r Ire<;uencies may in
lac t be a cutt e inferi or technique at higher microw ave frequenc ies, Wideband tec hni c;ues
sudde nly became 01 prac tical sig nilicance.

A second reason for the slow devel opment wa s the presu mptio n that the range 01 ecuiprnen t
became sm aller and smaller the h igher the frequency, eventually redu cin g to perhaps on ly a
lew kilometres. How ever, on asking the quest ion : What equipment is easy l or amateurs to
bui ld without elaborate fac ilities. and wh at is the best perf orm ance that can be el(pec ted ,
calculations lor once gave a most encouragi ng answer . It appe ared thai w ith antennas 01
moderate gai n. the amo unt 01 power requ ired al any freque n<;y to work any un obstructed
path In th e world is usually at th e microwatt o r milliwatt leve l. Since almost all prac tical trans
mitters gene rate very much grea ter powers, I'IowI.,.lr Inl"lelant th,y arl, this means th at
success over unobstructed paths was virtually guaranteed. Since these path s co uld be up to
several hun dred k ilom etr es in length, depending on the geog raphy 01 the co untry , it meant
tha t Ih is orde r 01 long di stance communication (OX) was Just wa iting to be ta ken, In o ther
words, the OX that could be worked by th is mode wa s not primari ly sal by the size and
effic iency of equipment, but ralher by how much ski ll and ellort could be put Into fin d ing
lo ng un obstructed paths , Further ca lc ulations showed that to transmit via pe rfec t duct s
requ ired even less po wer .....

These observations . wh ich apply 10 ali Ire<;uencies, were lhe slar tlng point for the rapid
development 01 interest In 10 GHz in the UK. Why 10 GHz ? There were 88\leral reasons: there
was the challenge o f new techniques. the size of the equ ipmen t was convenient and some
_surplusMcomponen ts were already availab le. It was also lar enough away Irom VHF no t to
be und uly Inlluenced by presumplions about lechnl<;ues. but the best reason 01 au was that it
was di ffiCult to l ind a good reason why not.

The in tention Of Ihis art icle is 10 convince readers wh o might be interested in trying 10 GHz
tha t, it the expe rience 01 UK amateurs is 10 be bel ieved , then II is much simp ler than they
lear, certainly 'l8ry d ifferenl, and lo r many people the most rewarding amal eur rad io thai th ey
have eve r done, The art icle will attempt to summarise UK experlen ce with regard to bolh
equi pment and operating techniques. Much of the 8vallable Inf orm ation has bee n pub lished
by Ihe ASGB in Radio Com munic ation Irom 1970 onwards. Inf ormation available up to l he
end 01 1974 Is given in the th ird ed ition 01 the RSGB VHF-UHF Manu al published in May 1976.
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2. A SIMPLE TRANSCEIVER FOR 10 GHI

Figur. 2 shows SChem811caUy wnet il probably lhe simplest lorm 01 ltGuipment poss ible. II IS

nOI pa rt ic ul arly efficient, bul neyertheless it enablel I u&ltlul slart to be made without too
mu ch expense or effo rt . All the co mponents later can be used With othol'S 10 be deSCribed to
teen a more eff ic ient I ystem. The 10 GHz part conlilts simply 01 a low -pow er Gun n cscuretor
which acts as both the Rf source lor the transmilt er and 81so IS 8 sell -elicited miller. IwO
simi la r un its using 8 common IF giYlng th e lu ll duplex operatton as shown , The mlilmum
range to be ellpected oYer unobst ructed paths will be up to abou t 50 km II antennas 01 20 dB
are used. and up to • lew hundred kilometres With dishes 05 m dlameler,

The RF sec tiOn 01 • complete tr . nseeiYer is illusl,aled by Figur. 3 Con struct ional deta il s lor
md lyid ual components are glyen below ,

Flg. 3: Compl-tlt 10 0MI" RF ..e tlan UI.ng I Gunn atcmltar Ind tl'9' ham Inllnnl
,
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2.1. A limp" Gunn oscillator to r 10 GHz

A Gunn osclllal or con,ists 01 a resonanl c.vi ty Inlo wh ich a device called a Gunn diode i,
titled. The d loOe il nOI a recntrer, but has the property Ihal when typ ically 7 .10 V DC I,
.pplied • l leady current ot .bout 1SO mA IloWi. l upe rimposed on whIch are currenl Iplke,
which occur al roughly 10' ° /, ' Or a dev ice inlended lor oper. tion . 1 10 GHz. When operallng
within a cavity , the pu lae rate becomes IB t by Ihe relOn.nt Ire couency 0' the C. vity. and Ihe
pyllleS are convened inlo sinusoid.l oscilla tion,. For l he inpu l power level , co uoted . which
ara charac ter istiC ot • low po wer d iode. the cotpul power will ulUlllly be In the range
1 - 20 mW. High power di odes generating up to a w.n .re available. bul here .re a number 01
prOblems In thei r use. such as dissipallng the heal auoci.led wilh their low emclency.

The construc tiOn 0 ' me cavi ty does recouir. car. but ...m, to be within the capaci ty 0 1 mo,t
wh o allempt it. The most importan l fl ctor il not Iccur.cy .s l uch , bul mech.nical reli abi lity
It mUlt be remembered thai i l an IF bandwidlh 01 100 kHz I, In use, then. change 01
I raco uency of the oscillator by mere than 1 part in 100,000 (1 It 10"') . will taka Ihe slgn.l, c ut
ollhe passband Ol l he receiver . In practlc.l lerms, Ih ls mean l thai the mechanlcar Itabllity 0 1
the cavity Itsell. and Hpeclall y thai 01 Ihe tuning mechanism. must be ot a high order.
CommerCial osc il lators otlen ar. l imply ect good enough In Ih i' respec t and Ihere'ore
canno t alwaY' be recommended lor use by amaleura ,

FIg. 4:
A ,Impla bUI
raUabla Gunn
oac:lllalor with
dle'-etric luning

Wh.1 appe.ra 10 be the mosl sUCC81J5' ul 01 • large number 01 desIgns produced lor .m.teur
use il I hown in FIg",r.. 4 .nd ! . While It oper. ... 10 the highest sl.ndards. II can be 'abri·
caled even w ith h.nd tools in I t_ even ings. The caVity i' baaed on a ,hon length ot a
Iland.rd w.vegulde No. 16 IWR 90 or R 100), whi ch h. , outaide d imen sionl ot 1.0 It 0 .5 inc h
(25 .4 mm It 12.7 mm ) and • w.1I Ih lckneu 01 0.050 inch (1.27 mm). The diode is mounted
. CrOU the narrow widlh of the guide from a pill . , . Tha maximum trac;uency of OICiIl.lion II
set by Iha length 01 the cav ity al measured between Ihe cen tre line 01 th i, pillar ar'ld the Ironl
lace 0' the fiXing fl.nge ag. inst whi ch Ihe irl, plale i, bolted , Thi ' length Is very close to hall
tne w aveleng th In lhe gu ide, l.e .~12. at the 'rllGuency 0 1 operali on, .nd aelected valu.. are
given In Figure 5,
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MS- bearing nul
MS- lock-nut

M5 - scr l!w ccunterbcr ec loI it h
16 mm" hall' 01 Dill! end

tuning ser..... t hreaded M6

-e

9-10mm~

~-.-, DC

, teee

G3RPE

SpaCl'f pIal.

I
6mm ~ hall'0'" ,,,'

UU" Q l i l i l

"1L~ser. ... Tag
1 loy,r of
Sellolape

2Smm (l~

holl! ~,

)r15 plot e
brass 07-09mm

, -
-@JI': : ?6mm

t. · S mm~ :I: J
Drill I

and tap M2 L

x. OOS· Olmm thick
insulat ion

Fr l! UI'IlC t n ttl
10.0 GHz
102 " Hz
lO t. GHZ

19 Bmm
19 2mm
18 5mm

Fig . 15: Con.tructlon, ' dtltllt 01 OKlU"or. S ulttb'- Ounn dlod•• • ,.
elY t1 Hn.IIPl'llllp.), DC 1251 . tn"IAEI)

2.1.1. Conltructlon DeI,II.

On the centre-line of the broad lace 01 l he guide , 81 • point about 22 mm Ir om one end . dr ill
a 3132 Inc h (2.4 mm ) hole through both lop and bollom laces In one opera tion. Enla rge the
lower hole 104 mm and lap wilh a partial 2 BA or M 5 thread. Fil a I tanda rd waveguide flange
10 give Ihe appropriate cavity length, and using ttle lap to locate the 2 BA or M 5 bearing nut,
solder both I lange and nut in a single cperencn. The tap la then used 10 clear Ihe thread. The
excess waveguide In Ir ont 01 the Ilange can be removed by carelu l llI ing fo llowed by ru bbi ng
on silicon carbide papers. II Ihe latte r are used with a aheel 01 glass al backing , and ara
lubricated with wate r. then a very I ial l urf ace can be achieved easil y.
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The RF I hor1 prele rably should be a Ihlghl IIidlng III in Ihe gUide , This e-n be done by h llng
10 nearly l he Imal dimenSions and again Iinilhing wll h carbioe papers. II lh e shon is a I...
Ii ghl I ll. Ihen It should be secured in place by screws through Ihe wall l 01 Ihe gu ioe when III
optimum posi tion is known.

II is importent to remove III traces 01 I lull residu es and ellce.. solder Ir om insi da tha caYlly
al th ese are lossy et IreGuency. Burrs I hould also be removed especially Ir om region s In

co n taci with lhe Inlulatlo n, the ccntact taces 01 lhe diode. and m e.. 01 the iris plale.

II is impor1anl that the hole in Ihe 2 BA or M 5 diode filling screw il central otherwi se there il
a r isk that the Gu nn diode wil l be Sheared when the Icrew il rotated, Determining Ihe centre
01 a threaded rod il difficult I nd if Ih il ca nno l be done in I lalhe. then III posiUon can be
marked oul by lem por arily l llling a nut (and lock nUl) to Ihe Icrew and using Ihis al a
reteeence .

2.1.2. Alignment

The setllng up the oscillalof is as tono we Wllh Ihll lile of dIode Ihere II no heal -Sinki ng
prob lem and lhe diode may be filled wllh eIther end grounded Care , hould be laken nOI 10
reverse the l upply 10 me diode as Ih is may damage il . With me RF shan spaced Irom Ihe
diode pil lar by a lew mll lJmetres, appl y eccut 7 V Ir om a power supply capable 01 supplYing
200 rnA. The vol lag e shou ld be increased prog ressively (when the currenl should lall) unhl
Ihe oecmetcr will lune rel iabl y and will restart immed iately each time on applying Ihe yollage.
The position ol lhe RF shan can then be optimised I nd Ihen clamped in place.

The tu ning screw II preferab ly made tram PTFE (Iellon). bUI nylon , perspell or even gl. ..
can be used. This use o f • dl elec l rlc tor the scr_ il high ly recom mended . in lerms 01 rehlbi
lity 01 luning. It appears to be lar superior 10 any ul ing a melal al the lunIng screw no mailer
~ well eng inHred , Wll h Ihe thread spec ified (whic h is about 6 mm dil meler. 1.2 mm

pil Ch), the tuning rale il aboul 100 MHlIlurn. which il ideal if a 6 : 1 slo w-mo llon dnve II
used. Alternatively, a smaller scre w Wllh a finer Ihread may be used wllh some lorm 01 turn
counting mechanism, In eilher ca... as mu ch care should be la ken wilh l he rel iabihty 01 the
drive mechanism as at lower freq uenc ies - l he precillon reqUired II aboul Ihe same , Tha
tuni ng range can be leVeral hundred MHI , and Ihelunlng rale isll irly linear allcepl when Iha
dieleelr ic scr_ II lu ll anle ring the guida or jusl approac hing Ihe oPposl le wall . Melal
Icrew l , by conlraSI, prOduce very non -linear lUning , ThiS Wide tumn g range mean s Ih ll Ihe
lenglh 01 Ihe cavity is ralher less cnucet Ihan al ti,,1 lighl. Howe ver, II Ihe cavily lunes 100
low, ils mall imum IreGuency may be increased by gr in dIng back me trent race 01 Ihe filling
lIanoe, II il will nol tune low enough in trequen cy. Ihen a spacer plale can be li tted between
Ihe lIange and the Iris plale as shown in Figur e 5, In llt l her case. tbe change in IreGuency il
in the reg ion 01300 MHz lmm.

The osc illator may also be tuned over a lew megahertz by varyi ng lh . voltage applied 10 lhe
d iOde. Th. 're<;uency shi ft depends on Ihe 0 01 the cavity and Ihe operlling poi nt 01 lha
diode but usually il In Ih. rang. 1 ·20 MHIN . Thil characterilllC is used to moduil le lhe
output to prod uce a milled AM /FM Signal whi ch can be 01 v.ry high Guallty. II can also be
used for Ime luning and Ihe means by whi ch "FC can be applied. A"(lrnal iyely. yarl cl or
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tuning can be used lor these purposes, but SO lar has not been widely used by amat eurs
because 01 the extra complication and because the maximum tuning range With high a
cavities may be restricted to a few tens 01 MHz.

The d iameter 01 the ho le in th e ir iS plate Is a com promise. Enlarging It generall y Will increase
the output power, although the stabil ity and tuning range 01 the osci ll ator may sutler. On the
other hand, the stabi lity 01 an errati c osc ill ato r can etten be Improved by redu cing the size 01
the ir is. II is worth noling that an uns table oscilla tor is 01 hUle use even il It is generating
much po wer, whereas reducing the output even dra stically to ach ieve stabi lity may have hUle
et tec t in pra cti ce on the OX performance 01 the ecuiprnent. Stabi l ity. not outp ut power, is top
p ri or ity.

2.2. Power l upp ly / modulator

The lollowlng poi nts can be made regarding th iSun I!:

a) The outpu t VOltage should be adjustable over the range 7· t o V. and it sho uld be able 10
supply at least 200 mAoIt Is an advantag e it the output vollage is stabilized . allhough th is
is n ot essen tia l except With unreliable oscillators whi ch o llen are unduly sensitive to
variations 01the operating voltage.

b) It should be possi ble to modulate the supply with tone or speech at a level up to a lew
hundred mill ivo lts. It is uselul to be able to tone modulate the local osci ll ator in a receiver
as th is allows unmodulaled signaJs from harmon ic generators. lor allample, to be
de tected.

c) The psu /modulato r/ osc ill ato r combination should be carefull y checked tor parasi ti c cecu
lat ions wh ich can also modu late the signal beside s causing other problems. Stabilized
po w er supp lies seem to be particularly prone to osc i llate at VHF. Gunn d iodes bei ng
negative resislance devices, tend to osci ll ate w tth stray induc lances and therefore It is a
good prac tice , wherever pos sible. to I iI a suppressor across the DC Input term inal s 01 the
Gun n oscilla to r. This can consist 01 a 0,01 ItF capac ito r in series With a 10 · 100 U reSISlor.
A zene r diode rated at about 0.5 V above the mextmum working voltage o t the osc ill ato r,
in c lud ing modulation and AFC voltages , is a usetul satety teature.

For p reli minary testing . any suitable variable power supply can be used. The simplest method
is probably a zener diode selec ted to be 01 the ophmum working voltage connec ted across
the Gu nn enooe. wUh • dropping resistor Irom a 12 V car ballery. for exemple. A typica l co m
prehensive power supply /modulalor wh ich operates Irom an un stab ilized 12 V DC supply is
shown in Fig ure 6.

2.3. Pr . amplll ier and IF I trl p

As has al ready been emphasized . it is unlikely that me communication that can be aChieved
w ill be allected by del iciencles in the system amounting to a dec ibel here and there. One
conse quence 01 th is Is that the Choice o i lF can be made in term s at convenience rather tha n
stric t technica l considerations. There is one exception . il two stations operate a duplell
system 01 the type sho wn in Figure 2. then they must use the same IF if continual retuning is
to be avoided.
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The development 0' reU.blll oscillatOf'l wh ich can be tuned over II wide rlnQ8, l ogel tlfl r with
~ujpm.nl rarwly being operated remotely. he. meant thel Simple lingle conver, ion receiver.
ar. most common. The .11. ' n.lt.... system. that 01 • IIled tre<; uen <:y Ilrst local OSCIllator
used w ith . tunable IF ia mu ch leu com mon mainly becaUM It II more dllticull 10 produce •
low no ise IF tunable over. wid e range (al leasl 100 MHz) and 10 Ivoid IF breakth roug h pertr
culerly when operating Irom elevated sit • • . Tn. m Oil common torma 01 IF ampli l ier are a,
lollows:

I ) Standard FM brOldcaat rece iver com mo nly tun ed 10 • Guie ' lrec;uency n• • r 100 104Hz.
8om.limn the circuitry II removed and titled into. mele' boll. to Improve screening. The
AFC voll. , If available, Is sometImes used 10 control the trec;ueney 01 the Gunn cecu
lalor.

b ) A 30 MHz IF using standard 10.7 MHz FM compoMnta. ulually buill up Irom parts but
sometimes produced by mod lry ing the lignal fre c;uency and locer oscilla tor cirCUits 01 an
FlY br oadcast r.ceiver. Th is IF seems to be particularly popu lar amongst those who use
tNIlanced min ,.. .

C) A 10.7 MHz IF il some tlmn used but the con lu slon caused by the amall Ipacing be tween
lig nal and Image Channell and oscilla to r no ise probleml make thil lF re.. popular.

d) TV IF I trlps retuned 10 30 MHz by add ing eltra capa citan ce acrosa the tuned circuit• . Thil
modilicaUon also redu ces l he unnecesaaril y large bandw idth .

ej Convflnl1On81 nerrow-bllnd AM receiver. can be used to detec t 10M modulated wldeband
signala with li"l. Iou In e" ic iency provided tha t the IF b8ndwidth .lc:eedS the l rec;uency
of Ihe tone modulatIOn, ul ually 1 kHz.

It Is usual to lIM a preamplifier mounted CioN to the miler (Whatever Ita form) 10 deal with all

the DC and AF problems auoclated With the minr cirCUitry and atso the possibly uncertain
Inpu t characteriStics 01 the mai n IF strip which may be located some dilianee away. Typical
tuned and untuned preamphllers are given in Flgu"s 7 and '
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2.4. Anl enna.

An intere,ling leature of antenna. on 10 GHz ia thaI. probably lor tha lirstllme. amaleura can
prOduce antennas 01 such high gain Ihal they are not able 10 cope with the problem,
auocialed with the co rresponding narrow beamw ldlhl . Indeed. it has been sugoesl ed thaI
mor e 10 GHz con tacts probably have been lost by haVing anlenna, 01 100 high . gain than
too low lor thil realOn . Fortunalely. mOlt operating can be done wllh relal lvely amall
antennas. the simp lest 01 wh ich sorely must be the Open end of the w.vegu ide. This has .
gain 0 1 about 5 dB, very low by 10 GHz standards, but nevertheleQ suffiCient with eGuipment
WCh .. descr ibed above to gi ve a range 0 1 a ,_ tens 01 kilomelres. Note Ih at hOl'izontal
polarisation, which ha, been . dopted al lIandard In IAAU Region I. is obtai ned wtlen the
br oad lace 0 1 the wavegu ide is vert ical.

What II probably the most usefu l lorm 0 1 anlenna lor initi al ope ration is the large horn .
de tails 0 1 which are given in Figura It The wavegu ide teeo Is expanded in both planes to
prod uce a rectangu lar l unnel -like shape. This type 01 antenna ha. a number of advantage l .
Firstly, its performance is substanliall y unallected by Guile large error, in construction.
Seco ndly, it presents a well -matched load Without any H tllng up, wh iCh is especially valuab le
wh en the tran smin er uses Iree-running OSCIllators such as Gunn osc il lators or klystrons as
Iheir liability il someti mes depend ent on the match. A th ird advantage is that the gain 0 1 the
horn can be predicted Irom ill dimensions WIthin a dB or 10. This Is useful in checking the
ove rall perfo rmance 0 1 the co mplete Iystem, and tt also means that the horn can laler be
used as a reference against which other torms 01 anlenna, can be juOged.

•

l-- , .1 I.

63 RPE

]

- 28 -

fig. • : DllIla"UoM of a hom a"la""a tor u.. at to GHa

Nom ina' Gain 3d8 Dimension s (mm)
at 10.368 GHz Beamwi dth • 8 L

15 d B ~ 15· 70 " "2Od 8 ± 8° "8 ,.. 18.
25 dB ± s 220 '90 568
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rlve ll or null I nc! both

Fig. 10: V.,lou. m,thod e lo r eonl.ruellng horn .

The construction 01 horn s is no t 100 dl llicUll once the general principles ere grasped : one 01
these Is Ihat lor a body that looks as though it should be lu ll 01 righl angles, there ere
prec iou s lew . Conseq uently, mOI l people get Into an awful mess with their first attempt, and
it is th erel or e worthwhi le doing a practic e run with perhaps cardboard befo re moving on to
mat eria ls such as ti nplate, brass or COpper. Aluminium sheet Is rarely used in th is application
because 01 me diflicully In solderung Ihis material reli ably.

An awkwa rd pOint in construc tion is Ihe jun ction betw een the horn ilsel l and the waveguide
feed . For all but the smallest horns, some strengthening is necessary. and Ihis can be done
by strips boltad using brass ecrewe lntc hole l tepped Into the wailS 01 the horn and the gu ide
wh ich subsel.;uently ere solde red In place. These I tripi also have the tuncttcn 01 jigging the
parts prior to solde r ing , It II important that any 01 the screwl pro jecting Inlo th e InSide are
ca refully Wad away, and that tne transiUon betw een the guide and the horn Is smoothly
rounded , Various meth ods of making up the horn are summarised In Figur. 10. It Is some
t imes a co nvenient method 01 labr icalion to braze on two or three sides 01 the horn In one
operation , c lean up the joi nt, and then solder the remainder. Note that i l is important to have
good el ec tr ical cc nt ect al the cornelll bu t at the same time ellcess ecroee and any I lux Ihould
be removed as these material s are rather lossy .
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A POWER AMPLIFIER FOR THE TWO METER BAND
USING THE TUBE QQE 06·40

by H.J. Dierking, OJ e CA

Tubes slitl have Iheir applica tions in the higher power range even in our modem semicon
ductor age . The advanlages 01 tubes SuCh .5 the double lelrodo ooe 06/40 (two tubes with
lour electrodes each In a sing le glass envelope) are able 10 la ke I ho rt over-c urr ent and ove r
vo ltage conditions lar bette r Ihan semico nductors. Furthermore, they norma lly provide a
narrower outpu t spect rum, that is an outpu t signal with leu Inl armodulatio n products when
correc tly aligned lor linear Operation, and usually provide mor a gai n Ihan a Iranl islor I lag 8.

The fo llowing article Is to describe B simple power amp li fier lor the frequency range 01 144 10
146 MHl equipped with Ihe tube OOE 06/40 (Flgur. 1). The basic design and ci rcuit can, 01
cou rse, also be used lor o ther tubes using a common-ca thoda ci rcuit . Th is is not 10 be a
scientific article but more a praclical descr ipt ion to 8110w simpl e co nstruction.

Fig. 1:
2_ t. r pow., .....1fI.,
equlppad with th8 lu ba
OQE 01/40

1. MECHANICAL CONSTRUCTION

The panels made lrom l in or br ass plate should be cuI and drill ed according to l he dimen
siona l drawings given in F~ur. 2, and soldered to the U-pieces 8S shown. Aft er construct ion,
the surface shoul d be cleaned wil h sandpaper and lo r painted,
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The Ind iYidual components giYen in the P.r11 lilt I hould be mounted al Ihown In Flgu r.. 3.
4 and 5 and con nec ted together as I how n In the clrcu il diag ram glYen In FIgure. The tube
soc ket II held in place wi th lour M " - lerewl and il mounled below the challil so th aI the
metal plate 01 the tube Iyslem il at the ume I.....' as lhe chuals. The grounding poln l on l he
Yariable capacitor and al the cal hode should be .. short as poulb la and mada with . wlda
metal lape 10 the cha ssis where il is SOld8fed into place.
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Fig. 4, Power ampHfI" from above

•

FIg. 5: a rid , Ide 01the oaf: oellO

The input coupling 01 me t 4" MHz drive power is made with me aid 01 a link. It can, as
required. also be provided with a parallel or series trimmer 01 3 · 30 pF at the coaxial inp ut
socket and tuned lor resonance. The driv e can be varied with in certain limits by alter ing the
spacing 01 the cou pling link to tha grid circuit .

The grid circu it is a capaci tivel y short ened /../4·c ircuit and is directly soldered to the grid
connections 01 the tube base . A ceramic air -spaced trimmer lor resonance alignment is
prov ided between the two 90 ° bend s 01 the grid leche r line . No neutralization 01 thi s power
amp lifier wil l be rec;uired since the anode to gr id capac itances are neutralized within the tube
itsel l .
Th is Is very easy in push-pull stage, by using capacitances that are just as large as the anode
to grid capacitance and are placed Irom the anode 01 one tube to the gr id 01 the other tube .
These two neutralizing capaci tances can easily be seen In the upper part 01 the envelope.
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The anode circuit is also a shortened k/ 4-circuil. Tllis circuit is held mechanica lly with the aid
01 the variable capacitor tha t is used to bring this circuit to resonance. It is necessary 10

provide a spacer manufactured Irom PTFE (tellon) or some other heal- proof isolating
ma teria l be tcre solde ring this lecher line 10 the variable cepecncr. Only tile orlgi nat anode
clamps and silver-plated brass tapes should be used for the interconnection between the
anode ci rcui t and the encee pins 01 the tube. These anode clamps atso hetp to coo l the tube,
and It is eomenmes necessary to drill out their collars In the case 01 some tubes so that they
ht tightly onto the pins.

The output power is taken from the ampli lier wi th Ihe aid 01 another lecher line that is also
Shown in Figure 2. The PTFE spacer 01 the anode circuit also supports Ihe output co upling
lin lo; and ensures that Ihe reGuired spacing Is main lai ned . A trimmer 01 3 - 30 pF is used to
resc nete the outpul coupling lin lo; . It has been found that il is not necessary lor Ihis tr immer
10 be accessible externally since it has been lound Iha t an alignmenl al the centre 0 1 the
band is autucent.

1.1. PARTS

The following parts are requtred in acdmcn 10 me lube OOE 06/40 and tne mechanical parts

given in Figu re 2:

Tube socket. seven pin (Philips 40202)
2 anode clamps (Philips 4(623)
, tubu lar tr immer 3 - 30 pF (Philips)
1 ai r-spaced Irimmer approa . , 3 pF
t varia ble capaci tor , butterfl y type , 2 It 8 pF. 1.5 mm spacing
3 chassis l eedthrough s. ceramic or PTFE
1 ceramic support. approx . 20 mm high
4 screws M 4 It 35 (4 mm It 35 mm ) with thr ee nuls each
4 SiK-hole co res (Phi lips 43 12 02036700)
3 cera mic disc capacitors 3.9 nF 1 400 V
1 cera mic disc capaci tor ' .5 nF 1 3 1o;V
, ceramic di sc capecitcr 470 pF 1400 V

2. CIRCUIT

The po wer amplifier module Is connected 10 the power supply and eecrter as shown in Ihe
ci rcui t d iagram and in Figure 6. The power ampli lier is conl rolled via the PTT-Iine since th is
is cheaper and more reliable Ih an a RF-volt ci rcuit. Two coaKial relays are used to r swifching
the input and outpu t. A small relay is used 10 switch tne screen grid voll age (switc hing
curren t app rox. 20 rnA), and any pilol lamps II reGuired.

In Ihe receive mode. Ihe lube is bloclo;ed by switching 011 the screen gri d voltage (relay
co ntact a I). This is mor e favor able Ihan bloclo;ing the tube wilh a high negalive con trol grid
vol tage since lhe fUbe could possibly gene rate a nOise level which would be audible In Ihe
receiver .
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The b ias lIo ltage lor the control g rid is I/ariable so that the power amph he r can be used in
c lass A, 8 , o r C. Class A can be used lo r all modula tion mod es. The l ollowlng lIalues are valid
lor the oaE 06/40 Independe nt o f lhe anode and screen grid I/ol tage:

Class A
cress B
Class C

3Q- 40mA
1 - 5 rnA

omA

The p late vo ltage sho u ld alwa ys be led via a tuse 01 approKimately 0.3 A and a mA -meter. The

luse protects the power suppty in the case oi ll asho ver w ith in the tube,

At a ptate I/oltage 01 Ua - 900 V, the sc reen grid vo ltage Ug2 sho uld not be in excess 01240 V.

At Ua - 600 V, il ls po ssible lor Ug2 to be 260 V. The control grid b ias I/ollage Ug l need not
be stabilized. II the po wer ampli lier is only to be used in one mode (class), it is poss ible l or

Ugl to be slablllzed w ith the aid 01 a power zene r d iod e (Zl ...), The lIoltage value 01 the
zener diode should be lound eKperimentall y. Usuall y, a diode Zl 32 is SUitable 0 1 course,
nearly ellery power supply 01 a enorrweve tr ansceiver using a tube PA can also be used lo r
th is po w er amplifier.

3. ALIGNMENT

A VHF wattmeter w ith terminating resistor (dummy-loa d) able to handle apprOKlmately 200 W
is required lor al ignment 01 the described power amphller. as is a muttimeter . The anod es 01

the tube s represent a good ali gnment indlcator ' sin ce Ihey start 10 glow at high d issipat ion
po we r lel/els.

Alter connecting the power amplilter to the power lupply , dummy-load, excner and centre!
line , i t 15 then pos sible 10 check the indiv idu al lIollage s w ilh out drive at Ihe connection pins
of th e tube, In order to pro tec t the tube, a resislor 01 approx. 4 kU / 2 W is placed in the g rid
lead .

The PTI contact is g rounded at Ug1 _ - 50 V and the «uioseenl pla le current is alig ned with

Ihe con trol grid po tentiometer to 30 - 40 mA oComm encing at a tow dr ive lel/el , the g rid and
anode c ircu its are aligned as well as the Input and output coupling. It sho uld no w be possible
to read oil some output power Ind lcallon on the wallmeter .

The lollow ing lIalues are gi l/en l or orien tation in the case 01 the lube OOE 06 /40:

Heater:

Ua - 9OQV,

Ug2
Ugl

6,3 V / l .8 A

la - 250 - 300 rnA (lao - 30· 40 rnA)
- 225 V / epprcx . 20 rnA
- - 30 to - 32 V

In the case 01 a lower plate lIo llage, the sc reen grid vo ltage may be inc reased slightl y . The

anode cu rr ent wi ll be somew hat lower in this case. The elliciency sho uld be at less l 50 '" il
the g illen voltage and current values are apprOKimatety achiell ed , This means thai the c utout

power Is In the order 01 125 to 130 W With a DC input po wer 01 250 W, " th il i l not the case ,
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a miss-match condilion will exist and the anodes 0 1 the tube will glow II the maximum
outpu t power is ob tained with the antenna trimmer (30 pFI at maximum capacitance, it will be
necessary to shorten the ou tpu t coupling link by 1 to 2 cm 10 that the tr immer is at roughly
hal l capa cita nce in Ihe case of maximum output power. Leng th and capacitance values are
dependent on the selected plate voltage sin ce they ate dependent on the power impedance
Ri 0 1 the tube which mus t be translormed to the cab le impedance Rout·

4. FINAL DETAILS

A good standing wave ratio should exist between the exciter and power emphtree. This is
achie ved by carefully optimizing the input coupling . In the case 01 l ineat operation (class AI,
th e requ ired drive power shoul d be made With the aid 01 a potentiometer buill into the exciter
(see separate article from the author regarding this po int). In the case 01 class C (poss ible for
FM and CW) the effi cien cY will be higher, but a higher drive power will be requi red (approx . 6

to 10 WI.

No for ced air cooling of the tube is necessary. bu t air should be able to Ireely I low around
th e tube and exit the case. This means tha t ho les should be provided on the lower and upper
panels 01 the case.

With th e Inpu t and output term in ated, no tendency to sell -osc illation should be observed , II
any tendency to sel f-os cillation is assumed . this wi ll no doubt come Irom the tact tha t RF
voltage is present at the in put ot the modulator. Th is can be cured by placing a carbon
resistor 0 11 to 5 kU in series with the in put. and placing a ceramic disc capaci to r 01 4,7 nF to
grou nd di rec tly at the base 0 1 th e first transistor of the modulator .

D, . le. enqull iee welco me

MEMORY KEYER
MK 1024 •-

M~mory keyer with four inde
pendent memor le. of 256 Bit
each. Ca n be combined 10
obl aln a memory le ngth 01
1024 BII.-• PuShtlutlons tor lel,ct,on 01 m,mory . nd Sla.t . •'Ml .nd stop

• Squeel. m. lhod 01 Mml-.ulom.hC
• BUilt-In OSCIII. IO' .... ,Ih bl. 1requ.ncV.nd volum.
-. BUIIl-," loudsptt.ker as 11 as lOCkello. lu t spellk,.
• BUill-III tr. ns ,stor 0' v . w.tchinO
• Ma. . .... ,tchinOpower Tr.nllslol mOd' l ~ V I 2 A Rel.v mod ' 700 V I 0 5 A
• Opere!lng yoll.llge 220 - 2"0 VAC. or 8 - , .. V b.nery
• D,men.,on. tolO mm . 60 mm • t85 mm
• We,ghl 23 ~ g
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REDUCING THE OUTPUT POWER OF TRANSISTORIZED
SSB TRANSMITTERS AND TRANSVERTERS

by H.J . Die rking, OJ I CA

linear amplifiers or UHF tra"lverters ohen 'aGuira I.r leu dove power Iha" provided by the
a...a.lable Iransminer. SInce It i. not economlul 10 bur" up the RF power in a _II matched
power anenuator. two methOds 01 adjulhn'll lhe output power in the Iow -lignat Plirt 01 Ihe
Iransmllter are to be recommendedlh.' do 001.IIe<:llh8 modulahon quality .

•

fig. 2

•,."" ....
"._. -'''- DJ6CA, ,, .., ,, 11-lIllI''''1.' _ "

--- ' l ~

The thic k lines shown in Figur. 1 show the modifications Iha' should be made between the
1851 miltsr stage and the I lf a' hnea, amphlter "a08. The principle uMd il Ihat • trimmer
po tentiometer il placed into the circuit Ih&! can be bridged wh8fl no linear ampllfter etc . is
used . The addi tIOnal l1I0181,"g C.lp,Bcilors, lha trimmer ' M iator and lhe relay contacl should be
connected with the aid 01 Ihort lead. and mounted in lhe direct vicinity 01 the ac lual I ta08 .
The relay shOuld have low-capacitance contacts (wire ecntects. Reed relais eIC.). II should be
possible w llh the aid 0 1 the trimmer resislor 10 reduce Ihe OUlput po wer of lhe lransmitler by
apprOllim alely 20 dB . The relay can be SWllc hed USing an addi lional con tac t on Ihe relay 01

l he line ar ampli fie r.

Figure 2 shows how Ihe power can be reduced ,n a buttar or ampillter slaoe 01 lhe sse
.llclte r. II is usuall y only nec....ry 10 disconnect Ih. oround I.ad 01 an emlller r"lslOr 01

such a stage and to connect l his with the aid 01 a twisled wire. This wire ,sled 10 a po tentIO
meter w it h a value 01 betwgen 10 and 100 kO . II is often possible 10 use lhe 'G uelch potentiO
meter, which means th ai no additional holes musl be drilled. and no elliernal modlltcallons
need be made to Ihe e<;uipment. However. n may be advisable 10 connecl in parallel w ll h the
po lentiomeler • carbon resis lor as shown in Figure 2. The res,sIanCe value must be found
ellperi men taUy.
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OVERTONE CRYSTAL OSCILLATORS
in Series and Parallel Resonance

by H.J . Brlndt, OJ 1 28

Alth ough ove" ooe cryslal oscl Uatof1 are well used In amaleur radiO technol ogy. lhelr a ltac l
operatio n 18el'l'l5 sh ll no t 10 be completely known , A Jatge num ber 01 amateur. I f. 01 'M
opi nion tha t an overtone crysta'i operate I ' series rnonance (1, 2). mainly because Indust,lal
co mpanies Ylrtua lly on ly use .., iel feeoo.nee lor Ihfll ' ec;uipment.

When viewed on • Irec:;uency co unter, many reader. will ha.... not iced tnet the same crystal
will osci lla'e 81 dlllerent IreGuenClei in dl fl erent cirCUitS. Without thi s being able 10 be COr
rected l ulliciently With 8 tr imm er . Th is ddlerence can amou nt 10 Myera' kHz and can cause
dllflcult les in a converter for lnltance, where me Iransposed I'_coueney on the HF recet... . r ia
nol co rrec t . SuCh. Ir 8(4uency deviatio n result s by energi zing th e crys tal In a d ttl erent
resonance than was planned .

On studyino pOpular overtone oaci llato rs and the ir operatIOn. It was lound that there are
lIe\Ieral proved ci rcui ts a...ailab le sine. the tube days that opera t. in parallel resonance . Due
to th e large numbe r 01 overtone oac;tlla tors known today . It seemed impOrtant th at the
dillerence in ci rCUitry should be dlacu5lled bo th With respect to series and parallel resonance .

1. BASIC OSCILLATOR CIRCUITS

Fig ure 1 shOWll lour baSIC Circui ts 01 oscillators (3). A Hartle y oacinator is shown in la) w ith
inductiv. di vision . and a ColpllIS oac;illato r with capaci ti ve d ivision in (b). II the induc tance
compOnttnts 01 the Hartl. y oac;illa lOf are e.tended 10 provide two Ind uc tIVely tuned resonance
Circ ui ts th iS Will resul t in the Huth-Kuhn oac;illator shown in lc). II only one ind uc tance Is ulled
With a Hartley oac;lIIato r which is lhen luned With a capacito r, one will obtain the clauic
Meissner cscne tcr w llh II\d uc tlve leedback as shown In (d) .

c"

.,

Only th e RF paths have been ahown in these diagraml. The grou nd can be connec ted as
t.Guirec! to one 01 the three tube .lectrodes. wll houl InT.rfering WIth the operation 01 the
oac lll ato r. In this mannet". II is pouible lo r the variOUs oacma tor ci rc uits 10 be easily modllied .
Sem iconductor technology has brought a further I lflltlb lhty due to the delelt on 01 a heaTed
ca thode.
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2. CRYSTAL OSCILLATORS

In the case 01 the M. luner oSCIIl. to r. It i. vrrt ,ly only po$8lble 10 pl.c. a cryst.' In the grid
lead in series with the leedback Inductence (Fig ,. 2.1. Thi. me.n. It i. the IIeri.,. resonance
Of the crystal thai i. ....Ied In thi s ca.w . ItI main ch.racl.rl.lic i. Ihat the crystal can be
recrecee by a cou pling capa cit or Withou t . ll.rlng lhe cpe rene n 01 Ih. eireui t, of cour.., wllh
the exception ollh• • tabil lty .

A trensis tcr veraion 01 Ih l, cu e.... it i. shown in FIg .... r. 2b. In th is cala, the hol der capaci tance
o f the crystal is neutr.llzed in • br idge ci rc ui t com pri sing a b.llancecl leedback Winding. Thi.
Is to ensure that no spurious osci llatIOn 01 the circ ui t can tak. plac. at high.r Ir . c;....enc ies in
addItion to thai of th. crysla l resonance. The Meinn.r OSCi lla to r is lUll a. lU ila ble lor
lu ndame nl al wave and overton. crys la ls erece th. crys la l resonance 10 be used can be sel
Clearl y with the aid 01 the resonant ci rCUl t tuning

OJ 1IS

.)

oU,
0" b)

.,

011 I S

b)

In the case 01 fhe Huth· l(uhn OSCillator, the grid resonan t ci rCUli IS r. placed by a crystal ,...
Figu r. 3. ). and the crystal will osc i llate at parallel resonance. II the crystal was replaced by a
capacitor in this clrcu il. the in put 01 the tube would be sho rt-c irc uited and M osci llatio n
wou ld be possible. Thi s simpl• • 1lPBrlmenl allows on. to diller.nllal. between ..ri" and
parallel resonant c ircu it• .

It would be dlHiCul1to COOl truCI a Huth·Kuhn osci llato r using a b ipolar Iranlilior ci rCUlI. but
a l ield eHect transistor can be uled . inc. its inpul impeda nce i ff lci.nlt y hig h I' ••
Agu,. 3 b l . However. the leedback capacll anc. ol l he FET m..... t be ffi c ienlty high. or It will
be !'It'CeSS8ry to provide .dchlion.1c.pac lt. nc• . This Circuil II l iso JUII .......lla bl. lor epee
al iOn with fundament. 1w. v• • nd overton. crystal• • inc. il pos.&essel a resonant Circuit .
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In th e case 01 the Co lpitts oscil lato r, the crystal is placed in the grid or cemcoe lead as
shown in Figu re. 4a and 4b , Both these circuits can easily be obtained using bipolar
(Flgur.. 4c and 4d) or field -ellect transistors (Flg ur.. 4a and 41) Series resonanca is used in
all cases. At h igher Irequencies, an induc tance is usuall y be provided parall el to the crystal
for neutral izing ttle crystal holder capac itance. Th is is aligned so that it produces a parallel
resonance circui t at the osci lla ting Irec;uency togeth er w ith the unwanted capacitance , II a
capac itor Is provided in series with thi s inductance, it is only provided for DC-block ing

II an RC-combination is pla ced in the source line 01 the circuil shown in 3 b in order 10
provide an additio nal method of adjusting the operating poin t. it will then be diff icult to
d illerentiate from th e ci rc uil g iven in Figure 4e . The operahon of the ci rcui t, Immate ria l
whether Huth-KOhn or Co lpit ts osc illa tor, is only dependent on the value of the source bypass
capacitor, in other words wheth er lhe source is hot or cold l or RF. This example sho ws
clearly that it is ette n very small d illerences on which rt is dependent wheth er Ihe cryslal
operates at series or parallel resonance.

," ,"
r--+-=O-+-....~.

t--t-<o
W,. ·u,,.

b)

"

"

.,
r -11:: -.,
I ' I

~ 9 l ...
I ' t . ,.

oJ

r - 11; -,, r
~

"p

"frl _·u.
, n

.,
·40·

'1g.4: Colpltl. DIeUl.tor . 1'" I:ry...ll:onlrol .1 •• rI.. relOn.ne.
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As In the case 01 the Huth-Kuhn Q&CiUalor. it II also possIble WIth 1M Colptlll oscillalor 10

rep lac. a complet. parall.1 resonanl ci rcuit w llh the aid 0 1 a crylla l. In lh il ca.., II il onc.
again l h. parallel reso nance Ihat II used (... Figur. Sa). Thll ci rcul i can also be csee in
conjunc tion with a bi po lar or I l i. ld -eftecl I ranl il tor , However, II il no t I UlI.bl. lor use wll h
overtone osci lla tors since the se wou ld normall y osci llale a' their l undamental w. .....

In order 10 avoid Ih is, it ia necassary 10 provide a resonant c ircui t l or lhe r. c;uired o.... rt one
'r ec;uency In parallel w il h on. 0 1 the capaci tors (il po l l ibla al Ihe high-impedance oUlp ut) .
Th is is shown In F!gu" 5b, In pracllce, capac ito rs C, and C~ are usually co mbi ned but lh e
teet lIi ll remains that the resu lting resonant CirCui t sho uld be tuned to the capacltiv. sid. 01

Ihe overtone Ire<;uency, in Conlr l l l to the Hulh·Kuhn osci lla tor whole output ci rc ui t il
aligned 10 the ind uc tive aide 01 the c...,.tat I rec;uency. This ci rCUit can I lso be used lusl as
w. 1Iwith a bipol ar or 'ield -elfect tranliltor al lhown in Flg u.... se and ScI Allenlion mUSI be
paid when using bipol ar Ir anl iltors I inc. th. y POIleSS a dlslln ct t. ndency 10 paraSItic VHF·
UHF oscillation when reso nan l lin. cl rcuill resut t from the connection ind uc tances 01 capa 
ci to rs C, and C~ when con struc tIng the ci rc uit. For thi l reesc n. r"iltors 01 several tens 01

Ohms (R" R~) are used in Figure 5c which ara placed in lhe Collecto r and base lelld l in order
to dam pen these parasitic ci rc uit • . This n. utralizal lon can also be necnsary in the case 01
ot her overtone circul ls.

OJ1/8

.) b)

"
" ' 0

"
'/ ...,. "

f',
~·u~
~l;

, ) ')

'/ fR·.....
'0 .. ·0 In

.) •
Fig. 5: C~pln. _lliltor elf1:ulll wllll e"""1 control II ~rlll.l ta_lne .
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At h igh er frec;uencies, the input capac itance (Figure 5a) and the output capacitance
(Figure 51) of the amplifying element can be sutl iclently greal in order 10 take over Ihe teed
back l unction 01 capacitor C, and CJ . In th is case. elllernal l ixed capacitors and damping
resis tors can be deleled since n will not be poSSible lor spurious resonances to exisl.

The operation Of the circu ils shown in Figu res 5b to 5f remains principally the same il t he
crystal is not placed at the hot end 01 the ci rcuit bul to a co il lap, or placed at another
position in the clrcuft caoecrteoce .

3. COMPARING lliE CIRCUITS

3.1. Advantage . of the O.... rt on. P.r.n.1 R. ton.nt Clrcun

With pa rallel resonance. the crystal is operated in the same way as the resonant circuit with a
very hi gh Q. The unw anted crystal holder capaci tance in Ihe series resonance mode now
form s part 01 the ci rcuit and need no longer be neutraliled. Even when the external ci rcuit or
capac itance C, is greatly cetcnee . it will sti ll not be possible lor any uncon trolled oscillat ion
to take place in add it ion to the crystal frec;uency. Thil clean ope ratio n II especi ally an
advantage when the measur ing instruments 01 a radi o amateur are limited. and probably
indicates the raason lor the popularity 01 the cecnreto r circuits shown in Figurel 3 and 5.

II a large variation range 01 Ihe elll erna l resonanl circuit is provid ed. the osc ill ato r will
d irectly jump lrom one overto ne to the next . It II pollible In th is manner to establish the
highest overtone 01 an unkn own crystal. This is dependent on the plane paralleli ty of the
contact surfaces .

3.2. Ad ....nt.".. of Serl • • Rlton.ncl

tn the case 01 series resonance. variation s 01 the cecma tor Irec;uency due to exlerna l ellects
are fa r sma ller than would be the case with parallel resonance. This means that SuCh ci rcuits
are o f advantage when a high ltec;uency stabil ity Is rec;uired. 0 1co urse. series resonance win
alw ays be rec;uired when the cryslal is l pecif ied lor series resonance and should really
osci lla te at its nom ina l Irec;uency,

4. NOTES

4.1. Pr. ct lcal Dlff er .nll.tlon

One mu st o tten co nsider whether a ci rCUit is osc il lahng al series or parallel resonance . In
o rde r to diff erent iate between these two modes. the foll owing expe riment can be made: The
cryslal should be replaced by a ceramic capaci ior of approximately 4,7 nF. II the oscillator
then Operates with approximalely the crys tal Irequency and with spp rox imately Ihe seme
amplit ude . thi s will indlcate Ih at it Is a series-resonance ci rcuit . If, on Ihe other hand . Ihe
oscill alor no longer ope rates. or operates wildly in another lrec;uency range, Ihis will indicale
that it is a par allel -resonance circuil. The circuit can then be compared with Ihe cl rcuitl given

in th is arti c le lor lurther delail s.
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Two-Itage oecmatoe circuita auch al Ihe Heegener and But ler ci rcui l , aa well al oicilia lori
operat ing wilh logic-galea, . Iwayl ope ral. al aeries resonance, Soch cirCUll1 are nOI
conlidered here.

4.2. A further R.a~n lo r Devl.tlon. of l he Cry.t.1 Fraquency

Finally anot her cause why a crystal Should oscillala al a IreGuency di llereni Ihan it l nominal
Ir e<;uency . In amaleur rad iO technology. one orten l indl overtone ollCillalora (41 In which. lor
in stance, a 38 ,666 MHz crysla l i. energi zed in aeriea resonance. whereas the Ihird harmon ic
01 116 MHz is cou pled out Since th il ci rcui t I. ell her not prOYided wilh a reson.nt ci rCUit for
Ihe freq uency 38 ,666 MHz or on ly wllh a rescn snt cirCUit which il c.paclti .... lor t 16 MHz, tha
cryst. 1 will probabty be energi Zed at it l ninth overto ne, . nd 1'01 as planned . 1 ita lhird over·
tone. Thia meanl that il can not be gu.ranteed thai the frequency generaled in Ih il manner is
reall y the third harmonic 01 38666 MHz. since the overtone resonances . re not exact
multip les 01 encmer. The loading of Ihe cryal al d isc by lhe con lact surface . nd elecirodes
has . grea ter effect et ecme overto nes than others; the crystal Is aligned in Ihe ' aclory only to
the required overtone (nomina' Irec;uency).

In order to oblain • clean spec trum to a...ol d lpurioul reception pointl. it Is a great advantage
when Ihe loca l oscillalo r IreC; l,lency r. c;uired in the converte t is dltectl y gene rated . If an
accurate osc il lato r tre<;uency is rec;ulred . It ia either necessary lor a 38 ,666 MHz cryata l 10 be
used . t Its nominal o....rtone and provided With a l ubsec;uent tt lpler , or lor a mor a expensive
116 MHz overtone crys tal to be uled
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Speclflcallons:

Operating vol tage range:

Output current:

Output power (dis to rtion . to %):

INTERESTING LINEAR INTEGRATED CIRCUITS
by E. Schmitzer, OJ 4 BO

several companies have brou ght new linear integrated ci rc uils onlO the market that BrB
mainly designed lor broad cast receiver use. However, many 01 these integrated ci rcui ts also
o tter very interestin g applicatio ns lor amateur rad io BGuipmanl . Th is is 10 be discussed with
the aid 01 Integrated circui ts ma nu lac tu red by Siemens and Telef unken.

A short funct ional descrip tion. specifica tions and erreuu diagr ams taken Irom the data sheels
aee to be shown, wh ich is to be followed by several recommendat ions on ho w to use the se
in tegrated circui ts in amateur rad io eGuip ment. II further info rmatio n is rSGuired. thi s can be
taken Irom the data books and data sheets 01 the manufacturer. The integrated ci rculls are 10
be considered In Ihe orde r 01 the ir type numbers.

1. SOME INTERESTING INTEGRATED CIRCUITS

Siem ens TOA 1037
AF po .... t ampll fl.r

4 - 28 V

2.5 A
Ub - 24 V, Z . 16 U: Pout . 5,5 W
Ub - 18 V, Z - 8 U: Pout - 5.0 W
Ub • 14 V, Z - 4 Q: Pout _ 5.0 W

The internal d iagra m 01 the int~raled ci rcui t is given In Figure 1 together ...i th the test and
eccuceucnet circuit. The new case (sing le-in -l ine) allows a very co mpact cons truction.

Siem ens TOA 1046
AM rec. lv er cln: ult ...lIh demodulator

This integrated ci rcui t is designed as AM receiver modu le lor car radios. and AC broadcast
rece iver s. Provided are a controlled AF-stage, a push,pull mixer , amp litu de-cont roll ed ceerue
tor , co ntro lled IF amplttier. dual-palh demodulator, active lowpasl l ill er, as well as an empu
l ier lor indicating the I leid strength.

Specifications:

Operating voltage range:
Osc illator frec;uency:
Inpu t trec;uency (RF-modu le) :
Input trec;uency (IF-module):
AF-output voltage (m _ 80%) :
Total control range :
Input sens itivity :

- 44 _

8 - 18 V
0.5 . 31 MHz
O· 30MHz
0.2 - t MHz
BOO mV (RMS)
85 dB
6OQ. m -30%,(S+N)/N _ 6 dB: 2.5 ltV
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TOA 1037

o

Fig. 1: Inl.rn.1 c::ln::ull ollh,I4F ,mplill• • TOA 1037, II . ,11 • • 1••1 .nd . ppllc.llon.1 cl, ell il
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Further Details:

Since the output 01 the AF·sl age and Ihe input of the miller are virtually separate, It is
possib le lo r a bandpass fil te, to be used here instead 01 a sing la reson anl circuit, 10 '
instanca, 10 Improve Ihe image raj1lClion. In order 10 use lhe availa ble capaci tance between
the two pins, il Is recomm ended met capac itive coupling al the hoi end 01 the bandpass l iller
c ircu its is used.
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4 · 18 V
O'15 MHz
12m...
30 , V

Siemens TOA 1047
FM·IF·ampll'''r and demodulalor

ThiS In legrated cncuu contains an eig hl ·stage balanced limIter ampli"er wllh balanced ccm
ci dence demodulator . signal streng th indIcato r. and s~uelch . The mono·stereo SWitching. as
well as th e AF-mutmg under de tuned co ndItio ns. are not 01 interest for amal8\l r applications
but co uld provide a possibi lity lor aulomatlC Ire~uency control.

Specifications:

Ope ratmg Voltage range:
Frequency range :
Ope rating current (typ . at 12 V):
limiting threshold:

Other dat a g lY8f'l in the data aheet refer 10 • special applicahon as VHF·FM·IF CIrCUli and are
therelor e nOl glV8n here.

The bl ock diagram 0 1 th iS integ rated cirCUit Wllh appl lcah ona ' CirCUit II given in Figur. 3 .
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Slement TDA 1041
Controlled AM tmpllfler, cMmodulalor and AF lev.1adlusl men t

SPKlfluUont:

Ope rati ng voltage range:
Operating CUmlflt Cal 12 V) :
Operating I~uency (nom inal 40 MHz):
Input voltage lor control threshold :
AF-output voltage (m . 80%):
AF vo lume range :

10 · 15 V
37 mA
appro . , 0 • 50 MHz
200 , V
max . 1 V tRMS)
min . 70 de

Agu~ 4 ' hOwl a block diagram of thi, Ie together wilh applica tlo nal ci rcuit .
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Since l he Intermediate ci rcu it prrtious to the demodulttor •• accellJble externally (in con
tr.st to the TDA 1(46). it I. possible when using thi s integraled ci rcui t to connect an external
SSB-demodulator (product det ector) and to oblaln the con trol yollltQ8 from the AF oulput as
i' o tten the case In the sse mode. It may seem a dludYlnlltQ8 at 111"11 that the input 01 the
control amplifier accessible via connection 2 is connecled inlernal ly Yla 15 kO to the AF·
oulput. Thi s means thai an external control voltage at connecllon 2 . hou ld be led in at as low
an impedance .. pouible, in order to override the control vcu age coming Irom the AM
demodulator. It seem. , hoWfter, possible tor the AM-demodulator to be uled lor con tro l
yoUage generaliOn using the Af generated in the SSe -demod ulato r.
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r a"'unkan rnA 1062
VHF tuna, '0' AC and ca r ' adios up to 200 MHz

Thi s inlegrated ci rcuit possesses a preamph ll.r in I common eese circu it, push·pull mixer,
ceeruete r and buN.r, IF low p&ss fi ller , and control amphfler for pin ·diode RF control .

Spectf lc at lon l : Operati ng VOltage f ange:
Operating current (at 10 VI:
Noi se figure (et 95 MHz l:
Power gain :
Intltl'medi ate I~u.ncy (fypical) :

9· t5 V

"'rnA
5.5 ee
"' dB
t o.7 MHz

An further spec ifica tions given on the dala sheel reter 10 an applica tion al VHF·FM broadcalt
tuner and cannot be used IS th ey are lOf amaleur applications.

Flgur. 5 shows I blOCk diagram and applicational circuit lor Ih il IC.
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fig. s: IIloc:k diagram and appllca tlonal eue..1t of the TDA 10152
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2. SUGGESTED APPLICATIONS

Several suggesllons are to be made how th. desc ribed integrated ci rculIs can be used for
amateur appllcallonl. Thil In formallon il only provided 10 stlmulala interas!. and cannot be
cl assed 8S being proved cirCUltl, The aulhor is IUrI' that lar mar. inte resll ng CirCUItl could be
ob tained in conjunctIOn wllh Ihese ICI , and possIbly lead 10 lOme new dncripllon s 01
e(Ouipmenl in th il mag azine, 10 thai oth.r readen can pro lli Ir om th is.

II Ihe applica tlona l Circul i gi...en in the data sneet IS u5ed lor lhe Ie TOA 10'6. and Ihl l is l hen
designed lor the eo m band . lor . xamp l., It would be possible 10 easily conllruc t a 10 lthunt
(OF) receiver, In Ihi s case, me AF outpul vollag. should be sulllcleni 10 allow direct
co nnection 01 • high-impedance e.rphone (2 x 2 kU j , 01 course . low -Impedance earp honos
wilt re(Oulr. a malching Iran slormer.

0 1 co urse , CW and sse signals WIll no l be audible, however. a field IIreng l h indlcallon
(S-meter) is prov ided . The currenl drain 01 apprOlt , 18 mA lor Ihe lotal receiver is relal ively
low. bUI It does not seem adv isable 10 opa rlte Ihe receiver With 9 V, A ...oltage 01 12 V or
13.5 V should be better (car battery or 3 leries-connec ted I ial batteries) .

Since th e Integrated ci rCUit TOA 1046 can be used lor applicationl up 10 30 MHz, it IS
possible lor the recei ver 10 etso be designed lor 28 10 30 MHz and used as IF l or a 2 m con
verter, Since on ly I very low intermediate fr8(Ouency can be processed, I band pa.. I llt er
shou ld be provided between Ihe preampli ller and miltI" stage in order to imp rove the image
re j8Chon .

0 1 co urse, the applications 01 SUCh a co mbinatio n are limited since only AM recepti on is
possib le. However. an FM module (e,g TOA 1047) co uld be connected after the selectiv.
c irc ui l ry dlreclly in Ironl of the IF in put 01 the TOA 1046 (pin 3) in ord.r to provide FM
reception .

It ii , 01course, possible lor a number 01 AF amplili ers to be con nected lOch as the TOA 1037.

An In terestIng application for the TOA 1062 wou ld be l or uic be used as a Plt oscillalo r , The
pro...ld ed osc lll alOr lIage Coul d, lor Insla nc8. be used in l he Ire(OUBnCy range 01 13S 10
137 MHz (local osciUalor lor Ihe 2 m band when Ul lng an inlermediale lre(Ouency 01 9 MHzl.
whereal the Iransisl or provi ded for the RF-Itage co uld be used as crys l al osci llator. Th is
means fhat the signal 01 the varilble osc Ulltor can be con verted to I Ir. (Ouency range Iha l
can be processed wllh co n...eni ionai Pll cirCUits , The ecntrc t vollege 01 Ihe PtL then
ecntrora the 135 MHz osc illato r w ith the aid 01 varl ct or d iodes. This suggestio n is shown In
Figure ' In the torm 01 a bl ock diagr8m.

Since th e TOA 1062 can be used up to 200 MHz, it II possible lor il to be used al 2 m luner .
Th is tuner c ircui t can be VFO, or crystal·controlled, II a crystal is provided in lhe oscilla to r
ci rCUlI. Th il cou ld be lollowed by a TOA 10'6 as has been mentioned pr....iou sly, A TOA 1062
could be used as cryslal--conl rolled convertI'r Irom 1·404 10 28 MHz. and a l urther TOA 1062
used as var iable IF. lor instance at 9 MHz. This coul d be followed by a TOA 1048 as con
trolled IF ampi llter . wh ich can be provided wllh a prod uc t delecto r lor sse and CW al hal
already been men lioned.
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If a TOA 1047 is used as FM ·mod ule, it should be connected directty at the ou tput oj the
second mi xer in order to ensu re the re(4uir ed bandwid th. Figur. 1 shows a combination con
structed in th is mann er together with CW·liller, AF·module and voltage stabilizer as
descr ibed in the modular rece iver system usi ng TEKO bo xes. li the sensitivity 01 approx . 6 dB
is not sullicient, a p reampli fie r stage can be provided, ho wever, this will cause a cetertcratlon
0 1 th e larga-signal behaviOUr.

Since each manulacturer develops his integraled circuits lor specia l applications , there are a
large number of types available on the mar ket. Howev er, this allow s integ rated ci rcui ts 01
many companies to be combined. wh ich wou ld not be possible wh en integrated ci rcui ts 01

one single company were to be used.

The au thor hopes th at he has been able to give some stimulation for further developmen t. He
has to also be ab le to give the result s 01 his own developments at • teter dal e. The data and
application sheets are availa ble from the manulacturers or their dis tr ibutors.

LINEAR AMPLIFIERS lor 2 m and 70 em

Clean linear operation due to
optimum biasing and use 01
CTC transis tors BM 70-12 or
CM 40- 12 resp.

Band 145 MHz 432 MHz
Outpul 80 W 40 W
Inpu l 10 W 10 W
Current 10 A 6 A
Size (mm ) 130)( 58)( 200

Dealers enqumes welcome 10
UKW -TECHN IK Jahnstr.I4
0 -8523 Baiersdor1 (WGermany)

U K W • TEe H N I K, Hans Oohlus oHG
JahnstraBe 14 - 0 ·8523 BAIERSOORF

Telelon: (09133) • 855, 856 (mit Anrufbeantworter)
KOtIl an : PCMltachedi. NOmberg 30455-858, Commerzb.lnk Eneoven 820-1154,

RelnelMOb.nk En.ngen 224 11
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ANTENNA NOTEBOO K
by T. B'n8n , G 3 JVQ I OJ 0 eo

1. ROTATORS

This article is not goi ng to discuss antennas Ihemse'\l8S. but moreover thei r rolal ing sysle ms,
UpUl no w, the rotat or market has been virtu ally mon opolized by one American company.
However , there is now further competition in th is liald and co mpeti tion is usually a good
thing especially lor the customer and user since there is e tten no incent ive to change and
red evel opment il only one company is able 10 mono polize the world market. Bul this is not
the reason lor this artic le but a sludy 01 wh ich spec ilicahons are important 10 the use r, and
wh at mean s can be used 10 improve these char8ClorislicI fu rther .

The vert ical load is ollen used as criterion. bu t is hardl y Important wi th exception 01 w ith the
smalle r ro tators since amateur antenna arrays are usually lar lighter and ot he r teeters wi ll
limit th e elze 01 the array belore th is vertical load can be obtained .

The braking moment is more important with larger an tenna arrays, and is impo rtan t bo th l o r
keeping a stationary antenna In the selec ted poSItion, and also sto pping th e rot at ion at the
required po int Thi s mean s lhal it is impo rt ant Ihat th e rct etcr has a brake system , not only
lor the above reason s but also 10 pro tect the gearing . It Is also important with larger h igh
performance VHF/ UHF arra ys that this braking can realty lake p lace at the angle requ ired and
not ap pro ximalely every 10" or so.

The rotating to rque is usuall y only important at me sta rt 01 aach rcraucn in order to over
come the mass 01 th e array. Very lillie torque Is req ui red during ro lalion neeu it Ihe array is
well balanced both with respect to wind leverage and weight.

The speed and rotat ion is usua lly approx imal ely 60 to 70 s lor all types. An exact selling 01
the rot etc r will be easier it a slo w speed is used ; howev er, one may mi ss several contest
sta tions in this manner. II a laster speed were used , th is woul d lead to a l ar high er load ing 01
tne rotator during the brak ing process and cause a consi derab la to rque on the meet or tow er .

The rotat ion tim e 01 60 s to 70 s is tberetcre a good co mpromise both lor rotator and mast.

The m ast d iameler Is in the opi nion 01 the author an important criterion lor a ro tator . The
grealer the d iameter of the lower masl , the better w ilt be the stabili ty und er sto rm and h igh
wind condi tions . There are considerable d illerences on the markel In this respect . For years,
on ly rot ato rs lor support masts o f up to 2- or epprox . 50 - 52 mm diameter were available.
Now there are eevere t models allow ing mast diameters 01 up 10 62 mm dia meter, and even
more, both lor the lower and rot at ing mast.

Electr ical c ircui try: Here there are some di llerences wh ich all ect ope ration . There are a
number 01 ro tato rs thai ge t extremely hot during continuous operation and etten cause th e
thermo-cutout to ac tuate. It continuous opera tion is required. e.g . during contests, th is must
be taken Into consi deration ,

Although not 01 importance tec hnically, lh e no ise made by a ro lato r is 01 great Importance to
those emet eurs active during th e evening and night hours. The eurhor know s a large number
01 amateurs th at are nol able to ope rate during this pe riod for th at reason.
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The no ise made by a rotator can be split into two categories: Firstly the mechenlcal noise 0 1
the geari ng and bellbe ari ngs. There is qui te a di llerence here between the vario us types . The
seco nd category is the noise made by the braking solenoid. However, this only seems to be a
problem with one rotator type.

But now the most impo rtant criterio n Ihal is allen nol given, or not co nSidered during
selec tion of a rota to r: This Is Ihe bending moment. usually the limit ing teeter of the whole
array. However, it is very ditficul1 to get 8 com mon system for this, because many manufac
turers only give wind surface area 01 the antenna wunout giving the length 0 1 the mast above
the rotetoe (leverage) . Some manuf acturers gi ve the calculated breaking point or only a safety
teete r of say 1.5, whereas ot her manufa ctu rers use safety lactors of 5 or more.

It wou ld be possi ble for Ihe author to give calc ula led mechanical values. but th is cou ld cause
legal co nsequences .

To summarize , the most important epecmcanons to r selectIon of a rct etor are :

a) Has it a br ake ?
b) Does it have sulliclenl lorque for my array?
c) What is its bending moment or wind surface area at what mast length?
d) Wha t ma ximum mast dlamele rs can be used ?
e) Can the electric al ci rCUitry handle co ntin uous ope ration Without thermal overload 0 1 the

tr ansformer ?

l Ol1d
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1 1 1 1-

•

1
Fig. t : Forc•• Kllv.

on • rol. tor
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2. INTEGRATING THE ROTATOR INTO THE ANTENNA SYSTEM

The roillor il usulily l he mosl mil uaed I nd overloaded Uni t 0 1 I n Imlleu r rl dlO etenon . The
author ha, seen 10 many rol al or• • dn igned lor rotallng a small TV or VHF·FM I nlennl, used
lor rot ahng large I mal eur I rrays. In teet Ih i l i l not on ly Iec:hnici lly bad pr l ctice I nd dInger
ous under slorm co ndi tions . but allO not economical in lhe long run, smce l uch In o ver
loaded rotator Will no t have a long Ille Ind Will hive to be rep laced Ilr mor e ollen than when
using a largar rctetcr. A li la tectce o l li ve· to-one would not be uncommon .

l ei u s mike a lImall eaicutenen l or I typ ica l antenna syslem Ind l ee whal lo rces are present
at the rotato r, Assumed is In anlennl .,ray com prisi ng I crossed Vag i anlennl lor 2 m and
70 cm. The 2 m crossed Vag i (10 XV 1 2 m _ 36 kg 1 160 km/h) is spaced IwO melers above
th e rota lor and lhe 70 cm anlenn a (12 XV 1 70 cm _ 21 kg 1 160 km/h) I t Ihe lOP 01 Ihe
mast , I tot al of 4 m above Ih e rOlalor. AHumed is also a wind speec! 01 160 km /h (tOO mph),
Th e l ollowlng leverage is provided :

Antl _ 36kgx 2 m _ 72kg

Ant 2 _ 21 kg x 4 m _ 84 kg

TOIII leverage al rctetcr: 72 + 84 kg - t 56 kg

II w i ll be uen Ihl t this ral he' mod esl array already o verlo ads nearly an rotal ors on Ihe mar kel
by more th an two limes, assum ing that the co nslruc tion g iven in Flgur. 2 il employed This is
imp roved it a ecoetrccnon. as show n in Figur. 3. is used in conjunction wilh I tow er. This
w ill convert !he bend ing momenl 10 I Ildwl rds p ressure In the oPpos i le d irec tion wll h
reduced lo rce IC cordlng to Ihe leverlge.

Th is horizon iai terce IS not 10 damlgl ng to I rota lor as Ihe ben ding moment. and if IwO
thrust belrings are used, thi s horlzonlll lorce w ill be virtually removed Irom Ihe rotator and
transl erred dmK;lly to the mast Sl ruc ture. The thrust bearings can 1110 suppo rt the weight ot
the an lenna arr.y, and il is only Ihe lurning and brak ing torque 01 the rolltor whiCh remains

un changed .

Il otli l or

Fig . 3: MountlnQ of a rohlOt
,n l l _

• S4 •

Thru,t hor,~

,
""""----~~-- -- - ------

Fig . • : Aedvclng tto. bendl", _ ....nl u"", I
thru.1 be,n", ,nd IUY'
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However , the majority of radio amaleurs are probably nOI able, or are nOI allowed 10 use a
l ower , In th la case. how can the antenna eyatem be conslrucled 10 ensure Ihal me rotator is
not ove rlo aded ? It is assumed thai only a lubular masl can be moun ted ellher on Ihe
chimney side of Ihe house or through Ihe roo f,

The eas iest method Is to use a Ihru st bearing and guys as shown In Figur. 4 , This will conei
derably redu ce the bending moment on the rotator but not so well as Ihe arrangement given
In Figure 3. A further improvement will be provided if two Ihrusl bearings and two sets of
guys are used .

Another method wou ld be 10 mount the rctetor underneal h Ihe rool and use a th rust bearing
where the mast passes throu gh the roof (Flg ur. 5) The slrength of such a system is mam ly
dependent on the strength 0' Ihe root beams. Of course , guys could also be used here.

A better method is shown in Flgur. e. The rolalor is again mounled on Ihe flo or but a second
gu id ing oule r mast is used logelher wil h a Ih rusl bearing. This outer mast is pro vided wllh a
three or four legged base mou ni which is boiled to Ihe floor , and securely fiKed al rool level.
Such an arrangement will accept virtually an Ihe sidewerd lorces and Iha rotator only has 10

provide the tuming and brak ing tcrque.

Rotat ,ng Illai t

Thrust b.a rln9

Upp. r
I .. ountlng
I
i GUi d. ,"aIt
,

Mount ,ng I tructur.

Fig, I : A cOmbi nation u.l", • g uIding I nd roll"ng ml . l
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3, SUGGESTED METHOD FOR ROOF-MOUNTED MASTS

The au tho r prefers a d illerent app roac h, wh ich does not requ ire guys esceo t lor very large
arr ays and is able to provide a considerable reduct ion in the rol ator load ing.

The arrangement shown in Flgu r. 7 allows a large d iameler stationary mast to be used . The
diameter 0 1 the rot ating mast depends on the rotator and Ihe thrust bearing used, but can be
upto 60 mm . The latest cons truc tion by the author uses a 60 mm diameler reinlor ced mast as
stationary mast and a simila r mast 01 60 mm dia meter lor rotenco. Th iS system Is so success
ful thai manufacture 01 m e platlorms l or mounting rctetcr and thrusl bea ring has been
commenced and il is hoped that these Ilems can be marketed al least in Eur ope . A c lose- up

0 1 suc h a platform is sho wn in Figure 6 . It is hoped Ih al Ihis meth od Will be able 10 ease con
struction 01 larger antenn a arra ys Ihat have not been poSSible uptil now, at leasl not without

considerably overloadi ng th e rot ator .

Ttlrusl blaring

Platlarlll/

Rot olor

PloUor...

Fig. 1: 8ugg..l«I , v,l, m u, lng two ,Id._unl~

platto ,.,.,. and Ihru. 1t..atl ng,

I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

I~ I

fig.': Clo..· up of . uc h •
rol . IO' pl.tform

Inserti on loss : 0 1 to 0.3 dB
Phase error : app rox . 1·

NEW! NEWI
POLARISATIONS SWITCHING UNIT 10' 2m CROSSED YAGIS

Beady-to-operate as described in VHF COMMUNICATIONS. Complete In cemnet With three
BNC connec tors. Espec iall y designed lor use With crossed yagis moontec as an . X. , and led
With equal-leng th reeoeo . Foll ow mg six pctaneeucns can be eerecteo : Vertical , hor izon tal,
clockw ise c ircula r, antlc lockwlS8 circular, slant 45' and slan t 135' ,

VSWR: max. 1.2
Powe r: 100 W earner
nrmensrons: 216 by 132 by 80 mm .

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

· 56 - A VHF COMMUNICATIONS 111977



CORNER REFLECTOR ANTENNAS
b, R. Lentz, DL :I WR

Comer ,.,1ec1ot .nt....~ comp". two ILaI reflector IUrfeces haw"", • certaIn angle to
anott.'. and • d'~ ....,..,., I... F~ 1) The ~ conIlruehon and the obt.Ii'Mb!e

gat" w. h.... of 10 to ' 4 d8 ma'" comet' retlec10r .nl ....., ""table tor hOme con-
I tl'UCtl()l'l

r...

·~-l

...... lI\ tt"........

"

•
•

Wher... ttle d menSlortI 0 1 the r"lecior a r• ...er, uncr,tal, ,he apK.ng ot lhe dipole (ell

determ,,,," both the gaO" a nd Im~ Of the an lenrw Ttl.. ~'''G and lhe ccw,.pond,ng
ga,n was glWn Itl compul",.glcua.ted ch~raon. ,n (1). Thne (h~ram........ not ....ty
r..ct.lbl. and h.cI t~l~ been red raw" and the gl ln ....1'* g,,,.,.. ,n d B owet' d Ipole (F6g",,.
2) The ma x. mum g.I,n v. l..... obl.,~ CO'f1Ctde very ""... wIth , ,,. dil l. gIven In (21. hoW 

........ ' N IlPKItlQS~ d Ipole and ape x. 01 the com.r reflector Ir,~h.1 d, llef.,..t

"~::8

,._2 , O,1ft ,...,.. to • dipole •• fu ftCtlOfl of _ ~ .....-- ..... ..... teftector . ....
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As has al ready been mentioned, elso the leed poml Impedance 01 the d ipole chenges.
dependent on the spacing to the epa_ 01 the corner rellecto r. end Ihis depend ence is
di llerent fo r each angle. Since no yalues were given In (11. the y.lues g,yen in (2) had 10 be
used , The ...alues 01 Ihe reedpoml Impedance of a d ipole (no l lo lded dipo le). al the spacing
lor ma_imum gain, . ra g,vtln in Tabla 1.

An g I e 45· 60" 90" 180"

Spacing dopt
Ma. , antenna g.in (dipole)

Feed po int lmped8nce

0.85 "
14 ea
.50 Q

068 "
12 dB

130 U

O,SO "
10 dB

120 Q

0.25 /0 .75 "
• dB

75 /700

T.bIlt 1: Nom .na l .... I.... f04' Itl. moll lfllPONnt corner ,.IIKtor amann..

Since Ihe leed poi nl of Ihe dipole is symmelric.l , prelerably a ,,12 balun trans fo rm.r is used.
which will provld. an impedance 01 38 U unbalanc. d in Ih. case of Ihe co rner reuect or
antenna w ilh the hig h••t gai n (angle 45j . Thi. yalue can be Iransfor med up 10 60 0 with the
aid of an electric.l ;' /4 I. ngth 01 50 0 c.ble whiCh woul d allow 60 0 reeder cable to be used
In Ihe case of 50 r.t feede~. II will be necessary to use a ),/4 trenaformal lon piece al an impe
dance Of Z - 43.3 Q.

or cour.., SpacingS can also be selecled which proYlde a feedpo int impedance 01 SO or 60 Q

(correspond ll"lQ to 200 or 240 Q in the case 01 • fo lded dipo le).

How. ....t , this w ill no t colnc id. With the m••imum . nlenn. gein . a will be seen In Fig,jf. 2.
The editor . would be ...ery gr.leful if . ny 01 our ~eeders were .ble to me.sur e auch an
ant.nna under laboratory cond ltionl, at laall . , corn.r reuectce . ng les 01 45· and 60·. It
woold then be poss ible 10 c lear up Ihe conllicllng Info rm. tlo n 01 lhe two rel erences g iven .

Tabla 2 giYft the dImensions 01 corner reuectcr anlennas h....ing a rel lecto r ang le 01 45·. The
di mensloni have only been glyen for Ihose band s where r84son.ble d imen Sions are posSIble,

Amateur band 435 MHz 1275 MHz 1296 MHz 2304 MHz

R.flector length L 1200·1700 mm 400-600 mm 400-600 mm 220-330 mm

R.lIect or widlh B min. 420 mm min , 140 mm min . 140 mm min. 80 mm

Dipole spacing 566 mm 200 mm 197 mm 111 mm

Dipole lenglh 320mm 108 mm 104 mm 58 mm

A short.ni ng teeter of 0 ,9 h•• been taken inlO considerahon when calculating Ille dipole
length since the d ipoles ere rel ellyely Ih ick wilh respect to lhe wa...elenglh.

REFERENCES

(1) Proctor 0 ,: Graphs simplify comer refleclo r anlenna design
MICROWAVE S. July 1975. P. ges "8 and 52

(2) Rothammel, K.: Anl.nnenbuch
Tel.kosmoa-Verl ag Stu ttgart 1976. Edition 4, Peges 397· 400
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NOTES and MODIFICATIONS

The fo llow ing lnlo rm atton on the 24 em con...ener OJ S XA 004 Is qui te 8J11ensive. How ever,
th is Is nOI beca use there are so mIn'll errors in the original descript ion . but mo re becau se it
provides inform at ion 01 general in terest with respect 10 UHF frequency generating . The modi 
li cation 01 the frequency pla n and use 01 the slr ipline !ramllslor BFW 92 are not abso lutely
neces sary but provide a power reserve.

The same is valid lor the overrange indication in me case 01 the OK 1 OF digi tal multimeter .
This mod ili caUon is an interesting exempre on Ihe tranemon between analog and digital tech 
nology, but hardly impo rtant tor the opera tion crtne eq uipment.

1. 24 em CONVERTER OJ 5 XA 004

Examination on 8 spec t rum analyzer has sho wn Ihal Ihe input and outpu t circuit 01 the last
oscillator stage (T 4: BF 479) il not correctly dimensio ned No maxi mum II obse rved lor Ihe
req uired frequency on rotating tr immer C 4, immaterial wh al type and capacitance il used , It
has been seen thaI a large number 01 spurio us l inn are generated thaI cause a higher d iode
curren t and thus seem to indicale a reson ance cc ncrucn. This also resulls In 100 good a
measured no ise l igu re: the mor e spurious recepllon poi nts. the mor e noise w ill be eceectec
I rom the w ideband no ise spec trum. The senSlllvi ly al tne required frequency w ill also be
de teriora ted . The output circ uit L 6 / C 5 can also not be resona ted.

The operation of tha local oscillalor chain can be chacked by only insla lling one mixer di od e
and measuring Its current. The antenna Input is lerminated With SO U. and the curr ent 01 0 1,
and then o f 02 is mea sured . II th ere is a greal difference In cur rent (1:20 or more) Ihi s w ill
ind icate Ihal the cscmetor frequency is far Irom Ihe nom inal value (Allanti on : the current l low
in 01 Is oppos ite to 0 2). This could be, lor instance, 840MH1 in Slead 01 1260 MHz. The
d llferen ce in curre nt will be presenl becau se the hybrid -ring is nol designed l or tne othe r
frequency , Th8 following modificat Ions ease tne alig nmen t to the correct harm oniC and im 
p rove the spectrum purity ollhe local oectna tc r sig nal.

1.1. The BF 223 used lor T 3 Is replaced by anOl her Iype wilh a higher Ir anslt Irequency. and
Is Ihen used as a frequency tr ipler . Tha subsequent stage (T 4) then do ubles to Ihe reo
quired frequency. The frequency plan aller mod il icati on is appro..imale ly: 70 ·210 ·630·
1260 MHz. Tile Iransislo rs BFR 90. BFR 34 A or BFW 92 are SUitable. and can be directly
so ldered 10 the conduc to r lanes on the lower side 01 the PC·board,

1.2. Inductances L4 and L S shou ld be as lollow s: Bend Irom 0,8 mm Silver -plated coppe r
w ire as shown in Figure 1. and place so lder to the Original holn in Ihe PC-board , The
position 01 the induc tances given by th e orig inal ho les provides the correct co up ling

1.3. MOdify Ihe serin cucun L 5 / C 4 to a par allel ci rculi as shown in Flgur. 1b. Disconnect
th e conductor lane from C 4 to L S. and connect tne hoI end 01 C 4 10 the hot end 01 L 5
with a short piece 01 metal lo ll , and the cold end of L 5 to ground
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Fig. 1.

"• W

FIg ,2

FIg.lb

_ . D.l_

U _I ....

The emilie, conn ec tion should only be connected 10 the 100 U rellslor and an addi tional

coupling capacitor 01 0.3 to 0,6 pF. The o ther end ol lhls ceoecnor should be connected
10 Ihe lop 01the U-ahaped Inductance 01 the L 51 C 4 circuit.

1.4 MOdify the resonant line CirCUli com prising l 6 according 10 Flgur. 2 Reduce Ihe lol al
length to appro_ 25 mm belore bending , Saw • stet In the board 8\ th e base 01 L 6. and
alter Ins talling this Ind uctance solder above and be low the boa rd

A low -lOSS trimmer (preferably With glass dielectric) sho uld be ustt(! lor C S. A ho le is

drill ed 10 mm Irom the edge 01 the board lor th is lnmmer , and the surface around Ihe
ho le ca refully t inned 10 ensure a good ground connection 01 the tr immer on both Sides
Ol the board.

1.5 , Modern preenc lo illrlmmer l have a large varia tion range wh ich mflanl Ihat it is possible

to tu ne the Ireq uency multipli er 10 Ihe wrong harmon ic . Fo r thOM cons l ructo rs w ith out
Ir aq uency or wavemeter . It 'I Important tha I me ind uc tance di mensions are acc ure te and

the l oll owing trimmer position. resu lt

Ca pa citors e l and C 2 are Inse r1ed by ove r hal l et 210 MHz (It 113 Insert ion. freq uency

quadru pling will OCCur). C 3 Is apprux . 1/3 Inserted and C 4 abo ul 114

All reecnent c irCUIts and Ihe IImll1er nt. ,SlOr 01 T 3 are .ligl1ed 'or m'Klmum dIode

cu rren t 01one miKllr d iod a lapprOK . 1 5 mA Is ob tainable). The~ dIode can then be
installed and PI 6 and PI 7 Interconnec ted with respect to UHF.

A weak 23 cm signal ia now received on Ihe converte r and C 5 aligned lor minimum
noise, The emiller tesiatcr 01 T 3 is adj usted lowards higher v.IUM unlll minimum norse

Is obtained ,

1,6 , Alter mocmceuon. the spurious Imes al 630 MHz and 1890 MHz will be at least 26 dB
dow n. The seleclivity 81 th8M Ireq uenc i.. is only made in the resonant cirCUIt L 5 / C 5.
The spurious hnes spaced 70 MHz or 210 MHz in the loca l OSclll. lor l pec trum are 46 dB

down on the required signal due 10 Ihe bandlilter coupling
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1.7. For ATV operation w ith dl rec l con...erSlon to lhe standard TV-IF 01 389 MHz, whIch is
recommended when stro ng TV-Band I signals are presen t In the area. lhe lo llowmg
modifications are required :
Crystal l requency (1252.5 MHz + 38.9 MHz ) 18 - 11.1« 04 MHz
L 1, L 8: 5/ 13 turns; L 9. L 10: 13/31 urns

2. IMPROVED CIRCUIT FOR THE OVERRANGE INDICATION OF THE OK 1 OF
DIGITAL MULTIMETER

In the pre ... ious CIrcuit lor the o ...enange Indicato r (Il asher l. Ihe nega.....e mput ...o ltage 01 the
analog-digItal con...erter IS compared With a polI ltl ...e rele rence ...ol tage In this case, Ihe
negative vol tage (amphfled measuring ...ol lagel IS connected ...1. a vo llage dl ... rcer to .. 15 V.
The curren t flow via Ihe resistors lor adju stment 01 Ihe lu ll -r. nge (A 217, A 218, and A 219)
cause.....rious dlllerent ...o llage drops that ha...e an euect on th. re.dout s,

These errors must be con ec l ed by the zero -correction . How.... er. alnce the ...o ltage-dl "'lder
remains unchanged the overrang. Ind lcal lon can st. rt bll nkmg 100 soon or too loll ' e. II Ihe
mullimeler is to be cali b rated . i1 w ill be necenary 10 ccnect th. zero -po int alter .ach adjust
ment 01 these potentiometers Th iS makes the ahgnment both tlme-consummg and dlftlcult ,

...... ' .

~~~:. ··F...- ...... ' .
F. ,

"m_
Ampl ~to9u ~ 2

0_ 10 f 021 m:
~

Fig . 2

j I I I G

7411

1111"1-
R.odou t
OllOF 026

".

The cirCUit given in Flgur. 1 opereree d ig itall y and does no t ...hibl l these dlsad...ant.ges A
dlVid.- by· two and an SN 10413 storage are added and connec ted to lhe output 01 the analog
digital converter . Lo w- level ia presen t at the ou tput 01 thia atorage as soon as the counter
Ind Ica tes more than 1999, SInce t/'le readout 0100 Is ...ahd lor the zere -pcmt. 1900 WIll be

Ind ica ted instead 01 2000 , As can be eeen ' rom the pulse plan in Figur. 2. the Ie...el al lhe
outpu t of the stor.ge is not a sullabl. Criterion on Ita own, Th. readou t 01 th . one II the
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thousands di glt mu st also be eval uated. The range is ftr sl exceeoeo when it is not dri ven. and
a low level is present al the output 01 the slorage al the same time. Th is means thai zero
must also be present et co nnection 8 01 I 265 (OK 1 OF 026).

The ori gi nal overrange circuit can be dr iven tram these two outputs 10 that - 10 V wilt not be
exceeded at their inp uts when low level is present .

The additional IC SN 7473 and three resistor s can easi ly be accomodated on a Vera-board,
and connected to Pc-boero OK t OF 025. Attent ion should be paid when aligning potentio
meter R 29 1 01 the orig inal overrange c ircu it that the overr ange warn ing act uates after
eltceed ing a readout 0 1 1999. and not at 1900.

It would also be possibl e lor a lamp to be driven via a PNP trenstetcr . However, a blinking
indIcation wou ld then not be possibl e.

3. PROGRAMMABLE FOX-HUNT RECEIVER DL 9 FX 006 /007

Sin ce some tenden cy to sell-osci ll ation was noti ced by a number 01 coosrrcctc rs . the au thor
has experimented to determine improvements. These are avai table Irom the publishers. and
can be brough t in VHF COMMUNtCATIONS if there is sullic ient interes!.

MATERIAL PRICE LIST OF EQUIPMENT
described In Edition 1/1977 of VHF COMMUNICATIONS

OJ 4lB 006

PC-board
Semiconductors
M in ik it

Kit

TOTAL KIT
PC bo ard.

TWO-STAGE LINEAR AMPLIFIER ' or 70 cm ATV (1.5 Wj

OJ 4 LB 006 (with pr in ted plan)
OJ 4 LB 006 (3 transisto rs. 4 diodes)
OJ 4 LB 006 (4 tantal ium caps., 5 tr immers. 2 Chip caps.,

5 ceramic caps " 1 cooling llOs. 1 terme bead .
3 lerr ite Chokes . 2 BNC sockets. 1 TEKO bolt ,
2 trimmer po tentiometer)

OJ 4 La 006 with a bo ve part.

OJ 4 LB 001 - 006 - Price on ly :
OJ 4 LB 00 1 • 006 - Price only:

Ed. 111977

OM 12.
OM 75.-

OM 43.
OM 128.-

OM 520.
OM 80.-

OJ 8 PI 004 VESTIGIAL SIDEBAND FILTf:R FOR ATV TRANSMln ERS

PC-board OJ6 PI 004 (With printed plan)

Complete fitter aligned and ready to operate

Ed. 111977

OM 11.
OM 63.-

- 62 -

Verlag UKW-BERICHTE, H. Dohlus oHG
JahnstraBe 14 - 0·8523 BAIERSOORF

West-G ermany · Tel ephon e (09191) 91 57 or (0 9133) 855, 856
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Plastic Binders for

VHF COMMUNICA TIONS

• Atnecnve plasuc covered in VHF blue

• Accepts up to 12 eomcne (three volumes)

• Allows any reqUired copy to be found easily

• Keeps the XYl happy and contented

• Will be sent anywhere In me world lor
OM 7,00 including surface mail.

Order you r binder via the nenc ner representative
(see page 2) or mrecurcm the pub lishers 01
VHF COMMUNICATIONS (see below) .

Are you interested
in purchasing one ore more individual copies in order 10comple te you r library, or lake advantage
of our special otter 013. 6 or all 10 volumes II you do nOI know VHF COMMUNICATIO NS.

The prices (in DM) ere as follows:

Individual copies
Individual volumes
Any3volumes

6 volumes 70·75
Alll1 volumes 70·80
Plastic binder lor 3 volumes : DM 7.00

70-74

400
1400
3600

75·78 79-80

4 50 500
16.00 HIOQ
40.00

65.00
140,00

-... -

Accve prices Include surface mail .

Orders via the nanonar representative (see page 2) or ccec no the publishers :

k m~ berichte T. " , D. B"tan · Jahn"'. 14 . Po,tt"h 80 ' 0 -8523 B.,."don
Tel. 09133/855



Getting ready for OSCAR 9 ?
Then you need the Vertical Rotor KR 500

Especially des Igned 'or verncet IllImg
01antennas lor EME, OSCAR etc .

II
I

T,po
l oad
Brake torque
Rol ation torque
Horlz. tu be mem.
Masl diameter
Speed (1 rev_)
Rotation angle
Con trol cable
line \/ollage
Weig ht

KR 5<lO
ca. 250 kg
197 Nm"1
40 Nm')

32 · 43mm
38 ·63mm

t..
180" ( + 51

6 wi,"
220 Visa Hz 30 VA

4 5 kg

k UKWtechnlk

Anlenn a rOlallng svstem • • descr ibed In 111977 of
VHF COMMUNICATIONS

We have designed an anten na rotating system for
higher wi nd loads. This system is especially suitable
when it is not possib le to install a lattice mast. The
large r th e spacing between the rotator platforms. the
lower will be the bending moment on the rotator.
Th is means thai the maximum wind load 01 the
antenna is no longer limited by the ro tator. but only
by the strength 01 the mas t itself and on its
mounting . Please request the prices either from your
Nati onal representat ive, or direct l rom the pub lishers .

This system comprises:
Two ro ta tor platforms
One trus t bearing
One KA 400 rotator, or other rotator.

Terry Brttan . Jahnstr.14 Postl ach 60 D·8523 aarersocrt

Tel. 09 133/855



/..~ iiJ\ CRYSTAL FILTERS OSCILLATOR CR YST ALS

dm )lJ SYNONYMOUS FOR QUALITY
V<!>'7 AND ADVANC ED TECHNOLOGY

NEW STANDARD FILTERS

CW-FILTER XF·9NB Bee teble

SWITCHABLE SSB FILTERS
for 8 fi xed carrier frequency of 9.000 MHz

XF-9B 01 XF·9B 02
8998.5 kH, fer LSB 9001.5 kHz for USB

See XF·98 for all other specif ications
The carrier crystal XF 900 is provided

F,lle' Type " ... " -se xssc ''''0 "... XFo9NB

Appl lClhon SS8 SS8 AM AM '" c:w
Tr.naml1

Numr>er 01cryttal. e B B B B 8
3 dB DenQwtdth 2 ' kHz 23 kHz 38kHz .. ekH Z 115 kHz O' kHZ

e ee bandwodth 25 kHz 2 4kHz 315 kHz 50kHz 12 0 kHz O!lkHl

p,- < .dB c aee -c aee < 2d8 e aee < 0 5 d8

InMrtIOn lou < 3 dB < 3 5 dB < 3 5 d8 < 35dB < 3 5 dB c e ece
Z. 5000 500g 500g 5000 "OO g 500g

Tetm,nltoon
C 30pF 3Op' 30pF 30 pF 30pF 30pF

Shipe ' l clO1
,6 50 ClBI 1,1 (8 &odS) 1 B (8 6OoB) 1B (6 eoliB) 1 8 (Boode) 1 8 (6 6OdB) 2 :2

(680dBI22 (880d8122 (8 BOdB) 2 2 (5 8O(8) 2 :2 (8.80 d8)4 0

Ullu" . ' e rejection > 4SdB > lOO dB > l00dB > 1oo d8 I > 90 dB > 90 d8

XF-9A . nd XF·9B complell WIlh XF 901, XF 902
XF·9NB comlll. ,. w.th XF903

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH ~o 6924 Nlch,b,.d'lol.h.,," PG.tfadl 1
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