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A PUBLICATION FOR THE RADIO AMATEUR
ESPECIALLY COVERING VHF. UHF AND MICROWAVES
V OLUME NO.7 W INTE R EDITION 4/1975

F. Weingartn er A Transmit Converte r lor 144 MHz 194 -199
DJ6U with SChOlt ky Rin g Miller

J . KasUsr A Stereo VHF·FM Receiver 200 ·202
OK 1 OF with Frequency Synthesizer

A. Lentz Cons tant-Ampiliu de SSB • 203 ·208
DL 3WA Advantageous or Not ?

E. Zimmermann A Four -Digit Frequency Counte r lor 250 MHz 209·214
HB 9 MIN using a 7-59gment LED-Readout

D. Hull AMSAT Phase III Program 215 - 216
VK 3 ZDH

R. Lentz Noise in Receive Systems 217 - 235
DL3WR

K. Hupfer A Coli neer Antenna lor the 13 em Band 236 ·238
OJ 1 EE

G. Ruhr A Miniatu re Receiver lor the 2 m Band 239 ·243
OH2 KT

H.J. Brandl A Simple Bandpass Filler lor the 2 m Band 244 · 249
OJ 1 Z8

K. Wilk A Numerical lod lcahon System 250 ·251
DC6YF

Ano th er year draws to a close , and also ano ther volume 01 VHF COMMUNI·
CATIONS. We hope that you have enjoyed reading the magazine, and have
found it info rmative.
Fortunately, we have been able to keep the subsc riptio n pr ice at OM 16.­
lor 1976. Since the OM has lallen with respect to a number 01 currencies
since the beginning of 1975, a number of the nat ional subsc ription pri ces
will have also been reduced to a price lower than for 1975.We always attempt
to keep our pr ices stable in spite of rising costs.
VHF COMMUNICATIONS will look even better next year when we go over to
a new photoset system lor preparing the texts. Of course, we wil l be bring ing
lots of oulstanding designs and theoret ical articles in 1976.
The publishers OJ 3 OC and G 3 JVQ/OJ 0 eo and their representatives
wou ld like 10 lake thi s opportun ity 01wishing you a very prosperous. Happy
New Year 1976.
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A TRANSMIT CONVERTER FOR 144 MHz WITH
SCHOTTKY RING MIXER

by F.Welngih1ner . OJ 6 Z2

Tf u- Idea of u.dog a n Inl'x p.' nll!vt" Sc hottky ring mlxe r- IE - 500 In Ii transm it
co nve rre r ca m" from il K I O F ', a ruct e (I) d" J;1crlb ing hi!! 14<1 / 9 MHz ccnv e r te e.
f<~ v ('n t h., w ry fin! pr-ototy p.. WIUJ found to bt' unc ritical and r-eltnhle, Th e author
WD ' " Raily ablr· t o o btain an ou t put po ..... e r- of 10 \Ii ( sing h' ton e ) a t an op l' r at ing
vol lag'" of 12 V u s in g a four-/:I l agt' a m plifie r chain ( U fo' 224/C l-1 2 /B J -U/
Il 12- 12 j eube r-quent to t h., m JXl' r .

Foll ow ing ttlt' conatruct tc n of th e prototype. a sm alf, un lvt'rsal m cuute was
devclopr-d tha t wa a to provld.. an ou tput power- of :1 W at an op('ra ting volt a g. ,
of 12 V .. Th is m o du!e III eapec tal.ly au lt a ble tor thr- co nst ruction of Ifxed and
pot-t a bl e eta t to ne, a nd can be- connec ted t o a li ne a r a m pll rl er when r-equ f red,
T hE' photog raph given in Ffgu e-e- I IIhoWII thl' autho r'lI protot ype ot th l ll m odule.
wh ich P0 8 St' II1>\' II the lIa m t' dim en lli on s a s the ma tc h ing r-ec elve c onve r-t e r­
UK I OF 016.

•••
1

Flg.1: Author'1 prototype of the tr.nlmlt converter OJ 6 ZZ 005
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I. C IRCUIT IJE5C IW'TION

A ll w UI be even in t he cf r c utt diag ram glvt'n i n F Ig\lr l." 2, t ht, t ranllm it con­
ve rte r- does nol PO II II ~ 1I 1i1 111I o wn loca l Ollclilato r , T h i s me ans Ihat Ihl' t t-an emit
conve rter can be us e d t o convert 55B IIlgnalli eune r from a 9 Mll z exc uer
( ~. g. OK 1 O F 018 /019 l , or trom a enc rtweve Iranllmlul'r in th e r-ange of
28-3 0 Mll z, In th t' Urll t caee , a local cecrllatc r signal Is r-equire d thai i8 va­
r lablt' in the r a n ge of 135 Mil t and 137 MH z I ~ .g. DK I OF OI I/ 01-1 ) ; in the
second ca ae , a nxec lo c a l cec metc r Ir-e qu ency of 11 6 MH z ill r equ t r e d, In
o r oe r to en sure ex ac t t r -anec e t ve c peratfon , it Is adv1sabl~ for th i . loc a l 0 11­
cillato r 8ign al t o be t a ken fr om th e r e c e i ve conve rte r ( l'. g, Mtc r ows ve Modul e s
conve r-re r- MM C 1-1-1 / 28 1.01.

The 5S H-a lgn lll 18 fl' n to c onnectiun Pt -I , a n d th e local oscilla tor lIign al to
P t 5. The level of bot h algnalll shoul d be In l h... o rd.. r of 20 0 m V I RM 5 ). Both
.Ignals a rt' then am pf i tted, fIltt' rt'd . and fed to me Schottky ri ng mtxe r, Thl'
requj red ccnvcrercn product Itl Iflt ered out In th l' Hrllt r e s onant circuIt com­
prising tndu crance L 6. since thlll d rcu it III r-elat iv e ly wide , th e sign al III pa s a ed
to a ru r tne r ba ndpa as rut e r arlt'r b l'ln g am pUH t'd in t ht' fi rllt Hnea r a m plifier
comp rising t r-anetator T 3 befor-e bt'lng ampt ttte-d to a n output po we r- of 3 W
In t ht· tw o pow e r U'ans 1810 r 8 T -I and T 5. T h.. Iowpa s a riltt" r is p r c vtd s d to
fIltt' r out a ny ha r monic II.

An Intl'g ratl'd 5 V vohagt' stabi1izt'r til ust'd for IiI tablllzlng t h,' cpe ret tng po inte
o r t he dri ver a nd final out put Iranlliato rll ( T -I , T 5 l, a nd Ie ed the bast' vo lt­
agt' dtvfde r- .

T h e c ottecto r-s of t r-an et stor-e T 3 and T 5 art' at waye connt·ct...d to th e oper-e t ­
In g voltag~ ; th ...y a rt' bloc ked In t he r ece ive m od i' wi t h m e aid of th e i r- base
r e li lltors. In th e t r nnsmf t mode conne etten Pt 3 ill con nec t e d 10 + 12 V . Thi ll
111 110 th ai all s tag"l1 are p r-ovi de d wit h th ... t-...qu t rvd vollagt' II, Tho IItabililt'd
vo tt a ge of 5 V can b e m o n itore d at Pt 2 or used for Iu t-the r- 1I1ag"8 , Th.. fix t' d
vo nege IItabilh e r ( TO- 5 - c a lle ) c an b... loaded up to 200 rnA .

2, CO NST RUCT ION

All com pon e nta a re nc ccmmodated Oil a double-coated P C - boa rd dl'lIignalt'd
OJ 6 ZZ 005. The dt rnenainne o f t h ll board a re 12 5 m m x 8 0 mm. The com ­
poncnt locations a nd th e conductor la n l's a n' g iven in Fi gu r e 3. A 20 mm hl~h

sc r e ent n g pand i6 r ..qc tr-ed whic h III dl r ec tl y 1I01d.. r cd onto th .. P C - bo a r d, If
the outpu t, Icw pa e a fnlt'r I. to b. ' conat r ucted s e pe ra t e Iy a nd t n en ao ld.. r ..d In to
pl a c e, it w il l lit' n ..celilla ry for Ih.' ac r eent ng panel to be p t-c vtd ed with a ho l l'
fo r th e feedt h rough capacitor C 3 1. The phot o g r aph of thl' aUl ho r 'a p rototyp e
gt ven 1n Flgu rl' I , indlcat e s ho w t h e ve r-Icua pe r-te a rt' put to gether, It will lit'
1I een t ha t Ih e fUtt'r Io rrna an integral part o f rn e m odu l e ,

Au e nt ion s hould b... pa id Ihat a tr imm e r Ilho uld b E' ulll'd for C 21 Iha t poIII"'lIl1 t'1I
II low It'mpt'raturt' cOl'fUclt'nt , .Inc l' thl' r~ lIonan t ci rcuit com p rillinll L 8 / C 21
ill r t' la tl v...ly narrow band. P l a lll !c fo il t rlmm ...r s ha v... b t'l' n fou nd to b~ lIul l llb l ....

It 11 n...c ...laa ry to con nt"c l brid ge H I' and 1I01dt'r It t o both sld...11 of the P C ­
board b ...fo r ... solderln,l/ th ... Inte,l/ ra t ..d rln,l/ mlxt'r Into place.
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All compcnenre tha t In' to be eroundE'd IrE' dt r-ec t ty lIold .. r-ed to th e eround
lIurfal't' . Tht" t wo connt'ctlon. of the pl a lt ic foil t r immer. Irt' II ho rt E'ned 10
I mm In It"n(th Ind b..nt In II .uit a blt' m annt'r . o thai Iht, trlmm t'r. Ire directly
m ount t'd onto th e baird. Th t, r ..l l.torll Rx a nd Hy ccm pet. .. two parallet-connecr ­
t'd r-eaill to r. wh ich art' . old",r ed int o ptece du rlnK th e a lienm ent pr-oc .... aner
the i r ya lu .,. . haYI' bi-en det e r rn ln ed (·xpt"r lmt·ntally.

All Hxe d ca pac itors art' dlll'- ty ptoa Ind t hel t- connt'c t io nlJ ah ou ld be I I eho r-t

I I po lllllbh' without caul lne II II ho rt to tht· g rcund su r-race . Ca pac itor C 30 ( 1 n J
11 use d for DC -bloc kln e a nd hi connec t e d b e t .... e vn tht' output a tage a nd th e fIltt'r .

Flg.3: Compon.nllceltlon l Ind cond ucto r lin. , on the lo",.r ,I d. 01 OJ e ZZ 005

Flg.4:
Hilt l ink lor Ih.
po",.r Iranl illor l
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2.1. COO LI NG O F ru e I'OWEIt TRA :O-:S IST O BS

T hp drt ver- tran s istor T 4 ( C 1 ·12) ill loldl·ro·d 10 t he hl'ad of a 4 m m brill.
ec r-..w, It I I now po a a tbl .. for tran s illt o r T 4 and the ou tpu t trallllisto r T 5 to
be ec rew ed t o a com mon brass o r al umin ium b lock for coo ling. The P C- board
il ec r-..we d t o th (> hf"at IIlnk al s hown In n(\J r .. 4.

3, AI.IGNMENT AS'1J PHF.PAHATIONS FOH OP EHATIO N

a l All air-spae ed trimmt'rs of th .. pcw e r tran , lstor Itaie, aho u fd bo' adjul t ..d
for minimum c a pae it a nc .. .

b) Con nec t the operll i ini vo ltai" o r +12 V t o I't J . A voUae" of +S V s hould b. ,
pr...ent at PI 2.

c ) Injt' et a c a r rl .. r 1I 1enai to 1'14 a nd a Im'al o llc i llator .lgnal to lO t 5. bo t h at
200 mV, Whil.t mon lto rlne t h .. rt' llu in'd . lanal In a 2 m r ..cerv.. r, align I. I,
e 9 , C II, C 15 a nd C 19 o n.. after t ht, othet- ."",,· ral t im ... ror madmum
liina l,

d) Co nnect th.. ope ra ll ne vo lt a i t' o f + 12 V via a mA ·m"\t'r iloilO 10 Pt I a nd
, e let-t the valut,s o f ro' .l lton It" a nd Ry 10 thaI a qul .. . c ..nt cu t-r-en t o f 20 rnA
il o btaint'd fo r T 4 and 50 rn A for T 5. Sine .. tht, requ t r-..d r .. llll tnnc t' valu ...
art' net al waYI avalla b lt' . Ih e P C -board pro vld " l hol t' s for t wo pa r a ll t'l r o'­
Iisto rl ( orh'nlatlon va lu e 1 for H" s nd By a r .. In t he orde r of 470 n ),
CAUTION ! Durlni th.. ...I...c t jon pr-oc.... It could po u lu l t> for th e I t abllh. ed
voltaG" to b e a ho r h'd t o tht, sc r l·t'n ln g pane! whi ch would ov .. ,'l oad th" 5 V
atabl1l 7t'r and .. ve-n dam a i t' It.

I! the amplln.. r I tai"l c om m t·nc.. o llc Ulation durlni the IIIKnm ..nl pr-oc edur-e
(mA -m .. t et- ln d lcato'. t oo hl ih a vslu v} , s witch t he op" ratlng vollagl' off and
on aealn.

1:') Connect a t e rm lnatlng rl' ll lltor of 50 n o r 60 n In conjunct to n lII ith a po w v t­

m .. t"l· o r renectom ..t e r, InJl."cl a ce r r-te r a nd local o.cHlator .lena l. A Ii KIl
C 21. C 25, C 26. C 28 Bnd C 29 IIt'vI' ral limp. o n.. art.. r th.· oth.. r for m a ­
dmum out put .igna l. If thl ' .mpli ft t' r c hain do.. . not o pe ra lt' In a IItau h'
m anner, wh ich II not t o b.. "lIp.·cl ..d , it wi ll b.. n" Cl' IUla ry fo r th,' valuv of
th.. c ou pling c a parlto r C 22 t o b,' r f'du c.' d, Hnally, all circuit. ehould l n­
c h.. c ke d to . .. .. IIIh.. lhe r tho'y a n' a Hi"t'd for m ax im um o u t put po wet-,

o If a c a r r te r fr ,' qut'ncy.of 28-J O Mlh and a Io<'a i o"clllator signal of 116 ~1I1 1

I. t o be u ... d, It I. ne c .. . . ary (Or C 4 t o be rf'duc ..d to 47 p ~' , L 3 to bt,
s e lr- support ln a without c o r-e , and for trlmm e n C 9 a nd C I I 10 b., pOlllll b l)'
t' lIcha nKed fo r la re.. r valu .. . o r fo r Inductam'''1 L 4 and L ~ to b t, inc'n'n. t'd
by ont' turn.

a) Th a l1gn m t'n l of th,' outpu t filt l' r should b o' mad.. al d...c rlbt>d by DC 6 ItI _
In (21.

4, S l' fo:C tA L CO M P O NE NTS

T I - T 3 :
T 4 :
T 5:

Hfo' 224 ( TI ) or
C I • 12 ( CTC )
BJ-12( CTCj

HF 19\1 I Sh'm t-ns)

I I: It; 500 or SHA-I
1 2: L M J 09 II , sa J 09 . o r T UA 62S
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I. I: 20 turn . o f 0. 3111111 dla . 129 AWG) e nom ..Hvd ccpp.. r win' wound o n a
5 r um dla . ('o ll fo r n 1<" r with SW -('01'" ( n d I

1,2: "" tU I·n. o f 0, 3 IIlIn dla , 129 AWG ) .'nam. lI ..d copp vr win wound on L I
f on Ih.· .am., IIld . a ll Ih.· cor. I

L 3: 12 tU I'nll o f 0,"" mm dill. (26 AWe:;) ,·nllm . ·]h ·d copp.. r ... I n· wound i n Ihe
thnilltlnl{ a! a SW , '0 1"" f t-e-d I, 3 111m dill ., [I mm long

t. "", L 5 : 7 lurn . of O,IlITlITl dill. (29 AWe:;) " Uv" " - l' l lIlt d cop,,,,r .... 1,..· wo u nd
on a 5 mill forlllt'/', lwlf-auppo rtlna

L 6: 6 turn" a 8 I. "", c ol! tap al 2 and 3,5 turn . (rum th.. cold ..nd
I. 7 , L 8: A" L u uut without c o li tapl
I. 9 , L II: :i tu r-ne o ! 1,2 Illln diu. ( 17 A\\G I " l1v , r e ptated copp.. /, .... I r ' · wound

o n a 9 mm ro rme r, lIt'1f.lIUI'IIOI1.ln ", rotated uy 900 .... ith t-e spect to I. 10
L. 10 : 2 turn. of I mill d ill. ( 18 AWe:; ) a l1\"t'r -plah'd c o ppvr win' .... ound o n II

5mm Io r- r ncr- , IId f- a upportln l
L 12 , 1.1 3 : .j t urns o f 1 mill d la . {I 8 AWG} a l l n· r· l'l a t.·d coppet- wlr,· ..-ound

" 7 m m ro rrm 1' , .. If · llu"p0 l"tln g, apa cvd epp r cx. 1, 5 mm b..twe·.·11 tu r-ne
L H , 1, 15 : 5 turn s o f O. !Oj mm ( 2.j AWG I ,·nltmt'llt·d ccppvr ..... 1,.,· d Ollt, wound

on a 5 mill Iorm .. ,' , 1ll'I(·lluppOr"t1nll
1. 16 : F,·r!·oll cub.· Ii-hal .' COI'I' .. ilh 2. 5 tUI'111i (I 'hlli"a)

l' 21i, C 29: a- au p l" a!l' - lIl'u'""d t rjmmor
C 25, C 29: 3 -13 p I-' all' -lI lliIC.. d t r-Immvr-
e 9 , ell , e l.~ . C 19, ('21: 3 · 13 pF p la "t1 c·fol1 tr\lnm .. r , 7 mill dla ,
e 3 1, C 33 : 20 pF ; c aa- 39 pI-" r.','dthroullh c " padto l"1t

5, HE FE HF;>;CES

(I) .I . K.. "th·r: A Ih,(·t"\v.' Conv e-r- t .. r fo r IH MILl l!' M ll z " 'ith Sc-hort ky ­
IUud ,· Illnw :\1Ix .. I'

VIII-' C(l:\l:\.U NICATl(J;';S 6 , Edition .j! 19H, l'aj.(' ·1i 20.j-2\~

(2) G, Oli o : A l.j.j Mil l I. lrw a r AmpIW"r .... Ith 25 w Output at 12 V 10 j.j V
VIII-" ClJ:\\:\HTNICATIOSS 5 , !': dl t lo n 2/197 :1 , l'a ~ " 8 81-9 U.

PLASTI C D1ND~!!.!.fo r VHF COMMUNICATIONS

• Art r acttv c pl aauc cov e red in VHf blue

• Accepts up to 12 l'dltiuns (th r ee vu lumos]

• Alluw s any r equ tr-ed copy to be fo und c ;I!j il y

• KN 'p s l ht' X YL h.tppy a nd contented

a Will be s ent anyw her-e in the ...... o r ld fu r
DM 6. 00 tnc lu dmg sur f ace m.d t.

Or de r yuu r binder viii tne nauouat rvpreseutatt ve
ur dir-ect from t ht, publt sher s o f
VHF COMMUNICAT IONS



A STEREO VHF·FM RECEIVER WITH FREQUENCY SYNTHESIZER
PART 3: POWER SUPPLY AND NOTES REGARDING

PART 1 AND 2
by J,K••ll er, OK 1 OF

1. P OW ER SU P PLY

A powe r- lIupply ha ll bi-en deve.lo pe d to provide t h e thr-ee r-e qut r-ed voltage . oC
+:'1 V, +15 V and -6 V. Thill pcwe r au ppfy requt r-ee a powe r u-en ercrmer wtth
t wo 12 V wind ing e . Suc h t runero rm e r e a r t.' r e a d Uy avafl e bke , All fb r-ee voltage.
a n- II tablllz l'd , and n Xt' d voltage lItabllbe rs are us ed Cor the tw o volta e l.'a r-e­
qui r ing tln- h ight'r cu r ren t value a. Th ill r e s ul te In r-e latj ve ly etm ple ci r cuit!
w ith a low nu m be r or com pone nt a an d with dhlt1nct ad vantage II wit h r-espect to
ahc rt c c t r cu it , cc r- rvn t li mltlnll. and the r m al ove r loa d.
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Flg .1: Circuit diagram 0' th e power l upp ly lor th e VHF-FM racelv e,
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The IIlngll'-coa ll'd P C - b oa r d fil l' t hlll pow e r sup ply hi deetgna red D J. 3 WB IIU9
and its d i m \"n lllon ll a e-v 160 x IUU m m, T he tw o (1x('d - ...ol l ag(' lItabl ll z .. r ll a n'
mounted o n II c om mon heat etn k o f 70 mm In w t dth a nd 100 rom In It' ngth Lpo a­
1I\"lIl1lng tou r fi n s on l'd,h IIldl' l. whtch Is Ftxvd to th O' P C -boa rd by ttH' tn t e ­
grat...d c n-cu na , T hl ' h eat stn k and Ihl' la r-go vlvc t r-o lyt tc ca per-no r-e wi th ...-o r k ­
Ing volta Ill;" of u p to 7 0 V dvter-m tne t h.' 111;£(' of t hlll P C - bo a r d I nil, 2 I.



2. MOBI LE O I'LHATIOX

On", p r-ot otype o f th,' d ,·a cl'll,..d r.·cd.·.,!, II ulll'd by tht· author 11. 1 cu r- radio,
No dlfficu1lll'a hav.. bi-en found loll' till no .... In the umpereture rang... o f · 10 to
- so 0(" .

2. 1. I'OW F H Sl ' l'PLY

"'"
.~ o -

Dr C" . S ICl IIQr'l
20"""-I \20000,,1

rev
-0--- . - 0-

Th .· pow .. t- l u pply vo!tIlR" or .;. 15 V gt ve n in the drt'utl diaRram a o f th ., m o­
dul"l II not crit ical . Tht· ,·.·,·.·I\·... r ..... 111 ailio lIaUafacturdy b.' op"ratinS ....'ith
an 0 Pi> r a ti na v0 1la &.· of 10 V. ....'h il"h mt'llnll that II r a n b., run f r o m II c a r bat·
te ry ( 12 V. n"aatl\'" around) .... ilhoUI di(fJ cu!t I.... . If an AC-allt'rnato l' (a rn

la" . U will b.' n .. c o· tltla r)' for a fUIl ' I' link
a. ehown in Figu!'t· 3 to b,' u aed, A
t r a ll lfO nT\e r cor.. havin g ul'prollim"t .. ly
120 lurnll o f 1 mm dta, w ire ha l b...n
found to b.· l u(;('cl lfu l, Th l' f ll h' r CRn
b, lou d...d u p t o itpprollunatt'i) oJ A. ....'h leh
m,'lI nK that II m ob tt e atati on can ailio b.'
c onm-ct ed In nddtt ton t o lilt' b r oadca at
!·.· ...-Iver, rill' o pt' r ating voltuKo' for th..

frt'qut'ncy aynth.'a\l': .. r I +5 V ) ca n b.. obt atn ed ..1,lly u. ina an into irlltvd . Ia·
bt! lz H L~t ~ O !l " (II.... ng. I). If thv modul v U" I OF 02 3 (AGe. equelc h
and tunlni Indicator) ill 11.1'0 to b... ulIIt'd. it w ill b,' !WO 'lIlIal') ' for a voltitil t· of
·6 V to br- pr-ov tded,
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Flg,4: DC·DC con "arta r + 12V/ · 6V for opera ting th a VHF-FM fac a l" . ' In. Cl r

Fliu r .. 4 al v ,' . lh.· ci r c u it d la ira m of a DC· DC con .....rt e r .ultabl e for Ihl.,
Tfn- lnto'arllh'd c i rcu it TBA 22 1 ope r a t e e la an alilabh' mulUvtbrat or and ii>n .. •
ra l ... a llqua r('· ....-e v voltai" o f approximall'ly '1 kill which In turn d r tv.... the
pUllh - pu ll o ut pu t alag., c om p r ll in e tran . l l t o r l T I lind T 2. Tht· Ilanal I. th e n
/"t'ctlft "d In 0110 01" 1 U land n 2 and tNI to a 1Ilm pl ...t a b Ul ze r- c t r cutt comp rte­
In~ T 3! U 3. Th i l c Irt'u il c en b.. loaded up to II maxl rnum of 40 rnA .
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2.2 . I ItA FFlC · NF.WS UE COUE H

A. " a . m "ntlonrd in ParI 1 ot Ihl. artlc1e a numue r of F M t ranamUIe r a in
Germ any radlal t' a 57 kill pttot-rone fo r the I ra ffk-nt-..I"1 net ..... o r-k, T hll Intor­
maUon can ('asUy be ulwd 10 ..... Itch on 1 pUot l am p or ll';U - ln d lc l lor. A lu ll ­
ablr decoder- for un a I' Ih .. mIO', ralt'd drcult C A 30!lO, wh ic h la al.o uae d .a
att 1"'0 d ..ccde r,

OK 1 OF

2

l() '
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L r I " Ir., n~JJ" I ----g
I noW="; 1~V _CI 1n 0 1,,== 11 o· 3J.uI 470 10

. "F,n A,F

Fig ,S: Ci rc uit d iagram 01 a Irafl le·new a decoder

Thr- c t r e utt d ia gra m of thlll d..coder II g tv e n In F igu r e' 5 . Th .· It'rlt' l - rt'sona nl
d rcuil I./C should ha ..... a r"lona nt I rr-qu enoy of 228 kil l 1 57 kill x 4 ); L I,
a pOIIt-d ron' of 14 x 8. At • 160 ( B 655·U - KOlfi O· A 022) a nd poaee.... . 50
IUI'nl of 0.:1 mm d la. (29 A\\G ) ..namt'lI e d c opp" r wl r . ' (app rox. -400 ~H) .

rhO' P C - boa r d ilK 1 OF 02 -4 ca n 1)<' u .",d to r con et r -uc tl o n.
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CONSTANT-AMPLITUDE SSB ADVANTAGEOUS OR NOT ?
by A.bntz, DL 3 WR

Tfu- a dva nlaliWIl o f tfu- mccufanon m ede a whoae ampfltude rt'moln . ('orut a n t a rv
well known : Nar r ow - band frpqu t'n cy m odu l ation ( N'H i" M I or f r t'qu t>ncy - lIhUt
ke yUli ( fo'SK ), for e xa m pte, cau",' conetde reb ty It' •• Intt> rf. r ..nee In braade • • t

and te l.. vlalon r-ec .. lv f' rl a nd Afo'-ampl Hl l"u t ha n .lni1E' ald e ba nd ( 5581. double
Ildt' ba nd ( AM). o r kf'yf' d C W ala nala , Stne t' 5S B lind e W a rt, fa r eu pe rf o r­
m od !" . for DX-c omrnun lcatlon a, a modula tJon mod i' wa ll rt'qu l r t' d that sol ved
t he pr-o bl e m e of envetope dt' modulatlon of th l." am pli tudE" variation., and 'till
pro vide d th r OX capability of C W and 558. T he id t'al callt' wou ld t her-ef'o r-e b...
I type of 55 B ha vln e a constanl am pll tudf'.

I. PHASI-;·LOC K ED 5SB

Th t' fi rat pra c t ica l developm .. nt t ha i la known wa a dtoac rlb..d by PA II EI'S In
19 72 OJ. In t h l ll deec etptton, th.· 5S8-IIi\1a l ..... a ll th eor-.. tlCD ll y in fl n llt'ly IlmH t'd
a n d re d 10 a pha ee--Ioc k...d loop ( TTL ). T hia mod.. wa a d.. alanat .-d phe se s Iocke d
Itngle lid .·band ( i'L· SSB l. a nd ope- r-at ..d eccordtng 10 th e followina p r-In c tple :

A ( !l Mil l) 5S 8-lignal ia llm Ited infi nl tt' ly 110 th at a con et ant s m pl uu dr- r ...u lt a ,
..v...n durln a the l nt .. rm ..di ate I pac ..s bt'! .....,t'.' n wc rde . A I II to b.- e xpec tr-d, a
v..ry wt de Ir-equency e pec t r-um II it'nt'rl tl'd . Ac c ordi" i 10 Itanda rd Rt'- c lippt'r
tt-ehno lo lO' ($I, a I e cond SSB fillt>r wou ld now b.. p ·qu i r e d to SUpp rt'SS t h., un -
de llrablt> harm on lc l cutetd e of th ... pa lli band. It ow e v...r , th i s -ould lead to I.

c e rtain dt>lI:rep o f am plttude rtucwaucn wh kh wa ll t o be a vo id d .

In lt..a d of th ill , a second oacl1l a to r is pha ee e loc ked to t ht' c li ppe d SS n.al inal.
The o lc l11ato r II:f'ne ra t"l a slana1 of conlt a nt a m plnude , but the p r oblem II
no .....' to keep th .. epecrr-urn o r th ,' pha ee -Ioc ke d c ec tn e tcr ao nar r ow a . po a alblt>.
Value I .....-vt-e found expe r-tm ent elly by I'A II EP5 for th e P LL -fl1t(>r .....'hic h r-eaul t
1" a u aa bl l' com promla.. bl;'t .... " ..n bandwi dth a nd r " a da bility o r thp lIia nal. n­
(U rI' I g1vt' 1 I bl ock diaa r a m fo r ge n.. ra t lon o f PL· SSR .

Wh(> r(>aa I' A , 10:1'5 built up hi . o l" lgl n a l el r r- utt wtth Individua l Iran s latora and
dt ec r et e compon ent e , i'A it LQ d ..8c r ib.·d I m e r-e I dv anc ..d ve r a ton ulina the
tne apen etve in t(>arah'd c l rcu lt THA 120 (Fla . 2) . T h.. Intei r a t.. d et rcun op.. r ate l
.1 a !l m lt e r· a mpIUipr a nd pha l" d.. t e c tc r , T h.. Ii m il e r II .. ff..euv.. a t input
vo lt a g.,. o f m ore than a pp r o xi m a tely 200 /l V: a n AM ·.uppr.. .. ion of m or than
40 dB t s ac hl ..ved lit a pp rcx tm a te ty 5 mY. Th la m e a " 1 thai th .. input of th lll
c i rcu it c a n bt> di r ..c tly connl'c t ..d t o th O' 55B rut e r _

Connec tion 8 o f th ia IC IIUpp!l"'1l a conl rol vol tll.a" .....'htc h va rlt's be t .....'.. .' n 3 a n d
9 V a t an o p.. ratln i volt a ll: l' of 12 V. It l' conn ..ct",d via th .. ph a al'-e orrt>e!1na
n.. tw o rk, which m Ulit b.. fou nd O'.p.. r lm..ntally , t o th.. va ractor d iod.. o f th .. volt.
all:.. - e onlroll ..d oaeil la tor ( VeO), Indu ctan N' L I I. t un ..d t o th .. VCO·fr ..qul'ncy
with th .. . Id of th .. tw o I n F c a pacito r. , Wh pn ulina th l , ci rcu it . thl a fn qu t>nc y
c a n bt' In tht' o rd t' r of 3 t o 12 Mill . Th .. val u... o f o:a paclto r C I &hou ld b.. ....
l ..c tl'd 10 that a HF . volta i'" o f a pp roxim att'ly 200 • 400 m V pt>ak- to -p..ak II
pr.. s t' nt a l lnductanc t> L I .
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Flg.2: Circuli for conve rting a SSB-algn al Inlo a PL·SSB ·. lgnal

car r i er l- ring f- 55B ~ 'n " " '01ampl - .. I g- f.-- oSCIIIoIor
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Flg .3: Block dia gram 01 • C...·SS B ••clte r with f••t AF· compr...or
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C a re fu l eetectton ot th .. tim e conatanta In th ~' I'I. L - rul er a llow • r "latlv,,1,y
clt..an. ple•••nl .lgn.1 to be gene rat~d t h. t p r-o vfd e a good r l' s da bll ll y al weak
signal s trenilh. a nd dcws no t exhibit a wid...Iitlal apect r-um , Th e s l itl. 1 ge ­
nerat l;'d In Ih l;' circuit gl Vl' n In F igure 2 c a n then b.. converte d to the r equ l re d
. ho rt ..... . ve o r VII F ba nd where II I. then am pli fied 10 t he r e qv t red ou t put level.
In cont raat to eonv vnt tc nal SSB. I' L-SSB, c an b.. fe d 10 c! a •• C ampllfi l'r••

2. CONSTAST A Ml'l.IT UDJ:o: SSU

In a r ecent three -pe rt a rt lc!", (31, P A ~ KT w rit ... that Ih...p..ct rum ot a P L ­
SSM 1I1gnai la atlll wld.. r th a n dl'ai r abl.. e v..n when ca rl' ru lly o ptimlz ..d . Thl.
" lIpeda ll y unde aira bl.. , wh ..n e e veret I'L -SSH IIItatlon• • r.. ec uve In a Vllfo' !
UII F cent .. at. T ht· cause of thla I. p robably th.. large a nd ab ru pl ph a a '" ve rta­
l ion . In th.. ae r-c pa ..ea or the llmil e d HF - a lgn al, I'A , KT then lI:Oe. on to
d...crlb.. t ....-c othe r m~thod. or gen.. ratlng a SSU IIIlgnal ot con.lanl a m pillud"
I CA-SS lJ J th.t dot·. not c auee an y tnc r e e e .. In apectrum bandw idth .

Th e fi rll t lIya tt·m d"lIc rlbed by PA \I KT I. ahown In fo'I gure 3 . A fa lit AF · c om ­
p r .. . 80 r I. uae d wh ic h J. ablt" to cont r-ol Ih e am plUu d.. va r iation I . but I., at
cou rs.. , no t abl .. 10 a m plify t he leve l o r the 8u pp re.a..d c e r r te r up to thl' p.. . k
level du rlnft Ih.' II pac lng 1.,.· I we e n word II . 1"0 1' Ih l a r e a aon , th e AF- 1I1gnal l a
flrsl ly ccnv e r-t e-d Into a SSU••lg nal l n th e ccnv vn ucne t m ann e r a nd the b.lan c"d
mi xer adJua l ..d .0 that Iol re.ldual carrier o r a pp roxtmetety -3 0 dU Is o bta ln..d.
Th e SSU - a llll:nal I. no ..... t..d to a second r ln a mi xer a nd r e -ccnv rt ed Int o the
A F-l l' \'t·l. The oacllialo r ue..d rcr the . ...cond conv.. r.lon , ncweve r- , o.dllate.
at a rr ...que ncy tha t la I kiLl lo..... .. r- t han Ih.. orli lnal ca r rie r Ollcillato r . T h la
allo 1 tht· orlilnal , rt· . ld ua! ca r rl .. r to bt· heard al a I kHz audio tone. a nd
the hol t, A t' volc.. epect rum I. I kll z h l,h.. r , T h l l Ilgnal il no..... t..d to 1111
A F - compr " l l ol' havln, ve ry .hort- tim e conlliant. wh.. rv a conlltanl am pUtud..
• Ig nal r" llult • . Th l' com prveeo r should have a dyn/lomlc range of a t Il' a lll 30dD
in ord.. r to tnc r ea.l· th t' valu .. of Ih. · ce r- r-n-r- aJ"nal 10 the pe ak Ieve! du r in I
pa UI l' 1I be t ..... e ..n word •• "' IIIJI '" 4 s haWl a ci rcu it In which th e gain o r a n I n t ~ ­

i r a led o pe rallonlol l a rn pH n .. r ty pe 7 41 I. conlrol lt' d ..... lth the a id a t tw o H..ld ­
..rf..c t tra n. l lto l'• • T h. , oUlput vo lt agt· of th l lt ci rculi I. a can lit a nt 4 V a t In put
vol tagl'1 bt·I ..... ...·n 5 mV Ilnd 2 V.

Thll contltant -amplitude IIlinal (w ith 1 kllz audio to nl' in the pau ..·• bl·I .... .." n
.... ordl I II now r"d 10 iii conv .. ntlona l 5SH .. xcl tt· r . Th.. distant .tatlon ..... 111 not
nollct" tha t t ht, t r a l1 l1m lUe d IIlgnal I. I hlft t'd by I kIll , Iinc.. II will t un .. In '0
z.. ro b..at in o rdt'r to obtain the orlglnal AF-apec lrum . It la , ho we .....r . Impo rtan t
that th.. liIt'cond rlne mlx.. r pollIl'la"l a .....ry h1ah ca rrlf' r lupprt'I.lon Iinc.. a
I kll z aUdio lont· wou ld 01' audibl e ( b.'al b .,t lll'e ,·n thl' luppre.lt:d ca r rl .. r or th ..
SSU "lI;clt.. r and tht· I kll z lont' I.

Thi••ytl h· m wa. u.l'd by I'A \I KT ror . e .....r a l mont h. a nd b..ll er r t'po rtl Wl'r..
rt·c ..I"'l'd tha n with I'L -SS B. T he w"llk po in t of th...ystt·m hi . tl ll t h.. At' ~ coln ­

p r ....or. Th .· tim .. ('onlltanl. In th .. ('o ntrol ci rcu it mUlt be .0 . ho l't th ai th ..y
an' In Ih .. 8am .. ordt' r a. th .. dural lo n of o nl' eyclt· or Ihl' la r Ar-' - f r l·qu..nc l" l.
It Ih .. tim .. con.tanla ar.. too sho rt , Ih .. lo wo;>r fn ' qu ..ncl ,HI b.. cont rolled
and j umpa In th l' ai,nal amplitude wUI b.. l'x hlblt .·d. !"or Ih l . r l' a s on . a a ..eo nd
.yllem Wll ' d .......lo p,·d ullnl a HF - c om p n · l . o r . Not only III Ihl' Ol'l' ra tlon bt·ttt· r ,
bUI It I. al.o ",all.. r to r ..allze,
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2. 1. CA·SSU WITII Itt' - (' UMI' HESSOH

A block diagram i. IIln'n In n gu n · ~ to "'ho.... ho .... a S5U·.1"'111.1 o f conlltalll
a m pli tude I. obtaln.. d u.ing 110 HF · c o mprl"u or (3 ). ('I) . Fl ratly a ,"onvt' l\tIOIlIlI
5S U .slgnal II g('n l:' rnt t'd ha ving a pa r tia lly .upp n·lIli ,'d ce r r-i er. .... ntch l it t hen
f.. d 10 a com pr veeor wh ich dlrectly p roc v.... 11 th t· H F - lIll1l\llJ. W it h II tim e con­
. tan t o f app r ox imat t' ly I UO ~ •• th .. compn'lIllUr III o'allily 8blti to folio ...., all am.
plltud .. va ria tion. o f th,' vnve Io pe and t o b ring t hell .. to a conil iant 10:\".. 1. 11 0 .... ­

ev .. r , ccm pe red t o th.· du ration u f on.. cycte of tho' cer rte r fr .. qu ..ncy I 0 ,1 ~I

a t 10 Mlh. ). Ih .. Urn.. conltant I. In fln lt \'ly ( r .. at ,

Tht" rircul l d ia g ra m of such a IlJo' · o"om p r " lIl1 o r III gtven In ngu r t' 6. It wll l b,'
III:' t"n Ihat t h ree flt·l d·,· ff t' cl Iran ll!lilora a rt" u l t ' d Illl vsrf.abl .. rt· . I. l orll In tfu­
emtue r ct rc ctte of thl·O·t ' ampliflt' r IIIIiNt'lI. T ht" rl"ft' l'('nn' voltag .· of t h .. control
circuit a n i t hu . th." output le vc! can b., adJullt .. d with th .. IIld of pc tenuom vt e r
P I. Th e F E T . control an cpe r ancnet umpllfit' r havlnll a vollag., lain of 100 ,
Th ... l imt' conet a nt I. dl'lt'rmin.,d by thv c trcuu comprhl.ng capacito r C I and
IhO:' paralll'} r " lli a t o r of 5. 6 ~Ul , Valu.,a b.I .... ., .'n }O llnd 100 p F a rt' lluUabh·
fo r C I. A lthou eh Ih,' ct rr-uit III p rincipally ..... Id .·band up t o al'proumatt·ly 10 1\11 11.
It il favourabh' fo r II r ...onenc .. to b.. prov\d..d for Ih., r"quln'd output voltal"
ulline Ind uc tance L I tog.,th t·r .... ith the ci rcu it cepuc nance. Sinc., t h.. c ha ra,· It·r­
1. t1c. of fie l d t'tr.. ct t r a nlilli tO I'1I vary t·o nll ld,· r ably. It m a y b.. nccveea r y for
tlll' II" Irall llhito r ll to b.· tw lt·c lt·d. Fu e-tln-rrn u r-e, th .· FETII ull t' d ,'1411 bl' matc-he d
In dividually by vll1'Ylnll t h.· 0101,11""" voltago' dlvld.· ," ( n on/ I.a k U l.

In p r-ac t !c .. . Ih t· cont ro! rang.. of Ihl. c1nuit amourue 10 "I'p ro"lmlltt'1y 30 dB.
The rnall1mum out pul vollal" ill In Ih .· ord."r of 4 V, al Input vOIIloIII". of ltd·
.....-vn 10 m V and 1 V p'·lIk·to ·p,·ak. Tt u- Inpul nt'·voltlig." III adJull l.,d lIO thaI
Ih t· r ., . idu a l ce r rt cr i. prO: Ii" lll with app roxrmau-ty 30mV. In thl . CIIII'· . th.·
modul a ti o n p.. a k. of t h." 55U'lI lgnal t1 hould nOI lot· In vxc e •• ot 1 V.

T h l . type of con lit. lit a m pli tudv 5S B I. very O:'f ft'clh' .· . S .·v.·ral Dut c h radio
IIma lt· u r. have . ho .... .. ve r- , m onuon...d Iha l Ih .. lIignlll mu.t fall ....'h .. n thr- Input
It'vt' l i. lelIa Ihan · 40 d Uo T hill can bl' proved using a t .....c-rone teat slNnal
h. vlni a ve ry pu r.' epec t rum , alld "(IUal amplltud.". 110.....-v..1·. Ih,· • e ccndutcne
can no t b., "" pt'cl .. d 10 l a kl' p l nc e durinll vote.. Ira ns m l . lllo n li.

II . ho ul d . ho......·v .' r . b. · nn-ntioned t ha t thl. 1I1,," lal lillil pOIlIH"IiIl' · . f1maU ami'li.
t ude va r iat ion • • A,"c ord in ll to t·" p.· rl m .·n t . rmuh- by I'A ~ K 'T uslnll this (OI'1ll of
CA-SSU. virtually a ll CIIIl.. 1i of Jnlt'rft t-e-n...• in ( IIi - F I ) audio .. .,ull'lIwnt dlll­
Ipp.. a rO:' d . A . I. ....... 11 kno ....'n . t hlli lIlt t· r!O:' r t·nc .. III cauIII'd by an .' n vclo pc d"mo-
dulation in a udio ('quipmt"lIl . In a f...... ca ..... Ih ... Inl .. rft·ro·nct' a ••till p re.,· n t .
and Ihp o rleinal I)'P" of I ' l. - SS H 1I000 "ma 10 b.· th.. only an ·r.

3. NOT l:S

I' A II S E m f"lI tl onll th llt II IH · · c om pr. ·••or i. also II good m "allli of Ill(' r .. aal ng
th .. m ...a n vole.· it'vd in SS U·trllntllnltt.' rl IIlnc t· It provld .·. virtually t h.. 1I1lm,·
a d vanl a g .. . all a IIF · c l ll ' ,,,, r {!'r Io bu t do.,01 nol n ' qu ll'" Ii . ,·t·ond sld,· l.mnd fllll'r
( .'v.. n wh ..n a ''''Malll Incrt'a.;>· In bllnd",'idth cannul b.' Il\old"d ).
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TJ I t-:Z ('x . i'A 'I t-; 7. I .hlh'S that tht'n' Is no dUfen'net" In p rtnctpte be twe e n
ccmprvaec re and clil'fll'r. Ilnc ... lh ...y coty dlff...r In Ih ... h·nfl h of the ti m e con­
Itant. , In hll opinion , ('O'"l' r '-I.orl and cllilptorl can be allaum ed t o be ampll­
tude modulalors wllh t ht, voice signa l at om- In put an d Ih e conl rol I l gnal at th.,
o llll' r , A , In th.· cali<' vd lh «very t) 'pt' o f m odulator sum an d d ICfI' rt' nc l" f r ...•
qUI'ncit'1 an' IoI l'n,'rah'd th a t a n' combined wit h the- o riginal s ignal. The fa ste r
t h" control vcl tuge I, varlo'd, the wld.. r vil li b.. t hl' I r-equr-nc y s p...c t rum , a n d
th l" Kr ... ate r will be tht- distortion p roduc t . thl l Inc rease t h t- bsndwidt h o f the
original slenal ,

A cll l'p.'r 1" ' l' f £> lIt' nll the "llln'm,' case Iince Iht· "cent rot sillnal" Is ve r-y com­
plt'll and "lltn'mc1y vdd.'l,lIl nd, Thl. Is th e .pt-ctMl m Ihat I. pre s e nt dtr-ec tly a fte r
t hl' cHppe-r- , an d b ... fo r" ... th ... fHt" r . On th.· oth er hand, Ih.. Inc r e a s e In ba ndwidt h
In ttu- cn." of a Ht-' - (,o mlll '" . s o r euc b aa l ha t dt-slgne d by P A P KT II r ..1al1 ve1y
low and Ihl"r d on" acct-plablo·. It should b O' rn e-nttuned t ha t Ih t- circuits o r t he Hf'­
cornpr-eeeor- art- not t oo ("f'lIlcal and that cmc r circuits can lit" ueed, The c r t ­
tertum of Iht- ey et ern lwlng de sc r-ibe d by P A It KT I, Ih al I ccm prveecr- I, u .... d
at HF,

~, HEFt.: HF:~n:5

( I I Hollvma, IJ. \ \ ,: t-'alt'1ulI- t'nk.-!zljband nw t d ,' IC TBA 120 van Sl e mpn.
Io: I.F: C T HO :-; 27 (I 972). No , 8, P a ge n o

(2) 1' , lI a .... kto r : In fln lh'I )"· c1 iP I", d phBll,·-loc k..d SS B
Hadto Communication ~8 ( 97 2) , No , 3, I' a ll" 153

(3) .1 .11. F ll n l : Enkt'llIJband-slllnal m et conet antc ampl tt ude
(,;Lt-:('TlH):-; 2'1 (lllj ~I, No , 7. P "'lll' " a i r - ar a

No , 8 , Pall'" 35 0·353
So. 9, P a ll" 39 0

( ~ J I ' . l!ll .... ker-: Co nlJlant· Am p li t ud.' 55 B
Ha dl o Co mmu nication ~U ( tll7~). No. I I , l'a(l" 11 7 62 ·7 64

(~) .I . I\ t, ,,tI O' r: An SSU E xcne r I,li th HF·ClIplwf
VIIF CO M Mll S IC ATIIlSS 7 , Edttton l /l ~n . P a lln 2 - 14.

VHF COMMUNICATIONS AND SPECIAL OFFERS
Subscr ipt ion 1975176 (four edit ions) """" ... ,., "".
Any Volume 1970 to 1974 (four editions) . . . """, .. , ,.

SPECIAL OFFERS
Any th ree volum es complete with bind er ., . . , ,." ... "
"ny six volumes complete with two binders . , ".""

OM 16.­
OM 14.-

OM 40.­
OM 75.-

PLASTIC BINDERS
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A FOUR-DIGIT FREQUENCY COUNTER FOR 250 MHz
USING A 7-SEGMENT LED· READOUT

b~ E.Zlmmermann, HB g MIN

ThL, a rt id .. is to d.'lIcrlb.. a I r-equency c ounte r- .... htc h I, 110 .mall th a i II can
be u I"d •• th o' dliU al r-e adout in VIIF Iran llm IU,n ", BInd r vc .. tve r e . The ('om­
pl .. t e count .. r com p rllwl! four rnoduh-a ( I"ilo:. I I:

I. [) Iv Ide by 10 pre acal cr- up to I)'p k a ll y 2S 0 Mll z by [J.1 s 1'1 (I)

2. Count e r- m otlu h· IIH 9 MI N 001

3. Ind icator modu l.. liB 9 ~tl~ u0 2

4. TIm.· bn lit> (2) with a n out pu t f n" II,H'ncy of I kil l ( TT L lI'vd I

N

JOmV

read out
HB 9 MIf.-dig it

k e 9MIN OO2

1
Flg.1: Block die

hrne bose
!M HZ

counter preamp and ,opu t
1kHz 10 " presccter 136 ~l-I l l

H B 9~N 001 DJ6PIOOl

s rnce tht' prr'lIc a lt 'r ' III and tim ,- ua ...· (2) havc alr..acl)' tw.," d .lIl"rlb.d In thl.
maia t lm', thl' (ollo,",'l nG a rtld l' hi to d t'IiC /"lb .' th o' modulo" IILI 9 M IX 001 arId
002 ( It'<' Fig, 2 and Fl ~. 3 J. Ttll' counlo' " module IN ac com mcdated on th.'
double ccoat e d i'C ,uoill'd li B 9 MIN 00 \ (\OU mm l< lin m m l. lin d III ,'qul ppl'll
with n iru- TTL inh'g ra t",d drcuiu ot t he- S;": 74 on' rlt'II , lnte-g r a rs-d MOS - d r< ult l
we re not ulI",d du., t o th t' ir r e lat tvely low Fr-equency Umit, a nd for p r lC',' n'a'
l onl ( in 197-1 ).

FIg ,2:
The counte, module HB 9 MIN 001

Flg.3:
The Indica tor module HB t MIN 002

Thp P C ·boa rd o f the lndka lor modult· lIB 9 MI~ 002 la alnglt··cO<I\(·d and ItII
dlmt'n llon a e r-e on ly 68 mm x 39 mm. Thll module II .. ryull' pt'd wit h fou r tnte­
irat",d 4 II 7 point Lb.D rt'lldouI I 1)'1'" hI' .5 08 2 · 73 00 . Th, '"'' n 'lIdoll l li comp rl • •,
I HC ll·.l oragt', BCD·d.'dmal decode r- and thv dr-lvvt- which mran l thaI t hey
c a n bo directly connected to the counl ing d" c a d" 1 S~ 74 90, 1('" Fiiur.. 4. Thr­
Imall dlmt'n alon l o f the counte r- a re only po.Il bh· u lln a Ih b IYr" of rt"a dout
which a a vel Iw o Inti' graled ci rcuit •• L'n fo rt lln lltt'iy. t h.'y ar.. a h o th... mOll t e x ­
r ..n1Iv.. com pom-nt s In th.. cou nte r . · 209,



Flg ,4:
Block d ia gra m 01
an Indicator un it
hp 5082·7300

"" -r
."abl. ,

log'c

{~,,, p ~ t

a.c PI ,

j

~
.,
. 2-:: ., la tch mot rix•• 1--

m"mar y eeeeeer- "
I I

I

" LEO - . LEO
mc tro
drl lie f

rnct rix

1. SPECJ FlCATIO~S

typo 20 M l-lz
Iyp, 35 :\1I1.t.
ryp, 42 "'11 11-

F't-cque nc y range wit hout 1" 'I' Hc al l' r :

wit h SN 749 0 :-; lUi firH t COUtl!I'r:
with SN 1490 A 01" SN 1490 x . S I :
with SN H LS90N [ low power Schottky):

Hl'lI01utlon: \00 liz

Accuracy: W it h a timl' locu;" IIlablilty of 1 x I W 7 (2)
f n'qu l'ncy of 136 ~lIiz: :!:. \oJ liz !. I till/it

Cu r- r-t-n t drain at Us • 5 V and T • 250(': counter-:
Indicator:

and at a m eaaur-Ing

typo 250 rnA
typ, 380 rnA

tempe r-ntu r e "angt" of t ht- readou t t -25 10 +85 0CWorkin g

Wor kin g tcmpe r-a tu re ranK" of th" counter­

SN 14 " , ~ lind S~ 14 1",,:-::
SN 84" . Nand SN 49.,. N:

module : dependent

Oto+7UoC
·25 to +85 cc

un the Ie:

2. OJ ' EHA TlO~ ( FI G, !;)

T h.' Int("gratl'd c i t-c u tt a I I and 12 ( SN 1490) dlvld.. the tirm-ba ...· II'I'qut'ncy of
I klh by rill" whlch r .. tlultll III a total dlvlllion rector- of 25. TIll' " "Hulling Ir-e­
qu ..n cy I. 40 liz. A ravourablt· eolutlon or Ihlll problem III 10 UIH' th.. Inte-g r-at od
circuit ty p.. SN 4!171 0 1', whic h comp r-iaea two dlvidt· by 5 and on.' dtvtde by
2 dtvtde ee, Thill eclut lon wall ullto-d In t ht· author 'lI p rototype, which III tht· t'ea­
lion why Flgurt, 2 difh'r.ll from thl' de sc r tb .. d v.. r-ato n. In or-der- to t·a8.. conet ruc­
110n , t ht, c l rcuit hlu:l be ..n modlfh..d 110 that t he mo t-e po pular typ., S N 149 0 N
could lot" ueed.

T'he In tl'Kra tl'd ct rcuu 1 3 ( S N 7492 N 1 III c cnnected all d t vidv b)' 1 2 di vlder­
and g,' nl' ra tt"1I Ih c clock pul8ell that art" evatuatvd In t wo !'OAND-gatt"1I bavtng
thr.·(' Inputs eac h ( 1 4: SN 141 0 N I . Tht, a ror-a ge IItrob., a nd rl' lI("t im pul se a
a re ava tl a bl e at th.. outputs ( Fig, Ii) . T h e third gate In I 4 a nd two gen-e In
I 5 ( SN 74 00 N ) art· ('ollll('<.'t ..d all Invl'rtt'rH ; tilt" third gutc of 15 l'"pn'lI t'nlll
th .. counting ga tt' ( ptne 8, 9 a nd lO ),
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Tht, fou r dr-cnd .. r-ounter s I fi 10.19 (S~ 7-19U X) count the nurnln-t- of I'U181'1I
pa s sed through Ihe j.(lllt· durin@: til<' 100 ms rm-aeut-mg pet-Iod lind ' HI S S t horn to
tin- IIto"llIW In BC Il-I·odt· Is-om .... her- ... t hey an' Ir-d t o t h... r-eadout ; A 12 , ~ mil
1.-l'uIK'· at the e-nd of th.' nlt'lIl1uring 1'e t-Ied r"Hl'll! tno IIl0ra~w to u' r'o a nd
1t<'{".,pU tht" 11t_·w count Is-om th,' dt'raut'lI ; t h l lS value is Ih,'n stor-e-d rind Indlcah 'd
until It Ill' ..... IIlorll~" IIll'ob.· pUllll' nctuates 11ll' r",·tI,,1 and t"IUllSf ,'r of Ih, ' n,· "" r-e­
IIUII. 12, 5 0111 al'tt' r th.. III0rail" st rotn- puliH' , fI 12, ~ 0111 II - I'u liw Is IIt·n .'r'llt...d
.... hi,·h fl'lWHI the- t'oulltlnll d.. rad,·11 to ~ .. r-o, Art e- r- a Iu r-ther lw r iod of 1 2. ~ me ,
th,' ,'ountln/-: Knt .. wUI allain 0 l,,'n and till' m- .... "to"lIl,:t' 1111'01.>.' puill " .... i ll 1.> .' IW­
Ilt" r llh 'd,

Th.· dectmn! potnt e I'rovltlt'd In lIlt' rt'lldou tli II I' ~ O1l2 - 7300 an' illuminat ed
.... tu-n pin -I III wrount!l'd, Thll:l III rnadv In th., kllz-d",'ad.· HO that an Indtcattcn
"' . ' kllz reeult s ,

3. CONSTHCCTIO~

It wOI Ill- 1;(· .'1\ in F!lolur'I' 7 and II that Ih,' ccnet rucncn Is vt'ry unr- ri ttc a l In
tIlt' ca8l' of both modul e a, Auentton should bl' p llid III tilt' ca se of Ih t, ccunrcr
module thai Iltt· doub!t--t'oalt'd P C - bo a r d 11 11 9 M I ~ 00 1 IIhou1t.l l n- solder-ed on
bolh IIld.'1I of th(' bcnrd If a bon r-d with through-rontaetll III no t ava i lnble, T wo
b rldg"H mu st 1.>.. runde on J'C-board li B 9 MI N (J(} 2, Th is al1o .... s a IIlnglt'-COHt l> d
l'C - bo a r d 10 b., u m-d . The f"ur r-eadou t unltll ar-e plugg.·d In t o a :12 pin dua l­
In 11m' eccket , The c onnc-r-tlon It·adll a r-o dtrvc tly 1I01d,· r .. d to the P C - bo o r d,

Th.· tnte rconn...e-tten of thv counte-r- moduJt· to t hl' Indicalor modun- ( ..... h lclt
ahuuld b., mounted in thl' meet Iavcu rab l... position) Is mudt> wit h 20 It'a ds;
-I x -I 81"1' r"'luil't'd for th ... UCD-trllnsf.'r , an t' for th ,' etor-agv et r c br-, one fo r
the monitoring of thf' gill .. tim .' and om' rach fo r +5 V and wround. Th "Iilt' in tt' r­
connecnon rablt's should br- ac r-r-i-n .. d HO that no harmonics of th ., TTL pul e .. 11
an' Inje-c t ed Inro th.' ,·.. cvtvr- r- o r trnllllmltt",· . Thf' ec r-r-e nlng can "o IlUy b., m ade
w lt h Ih.. utd of th", oUlf'I' conductor- or 11 coaxial cllul.· Into ..... htch all twenty
"'in'lI can be Inll l'rtl'd,

- 2 t:i!-
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In cr-de r to avoid the mcnucnec tnte r-rerenc e , th., following additional polnt8
s hould be ob s e r-vod :

~ypa s s t ht, 5 V li ne tll'veral tim .. , ; p r-eIvr-ably with vartous
capecnance va lu es,

A ll In te r-connectton l.. ad» s hou ld bt' ecreened,

All module s ehould ue ec r- e e-ne d tlufflcit'n tly acco r-ding to HI"
pra cttc e ( good mu t rt- pt n connector, rc r tho: 20 conn ect tens ,
coaxial ecc ke ts (or t he ml'asurlni Ir- e qu..ncy and u m v - ba ee
input I.

If t nte r je r-ence ill Inject ed Into Iht, rec etve r- via tht· p r e a m pfr ­
rte r 9582 ot m od u le UJ 6 1'1 001 , th i s c un be avotded using
II tow- r-eecuve buffe r »tagt." (O'. g. a dual-gat.. !\IOS I"c T tuned
to the ml'atluring f re qu ency I.

4. CO MPONENTS

11 , I 2, 1 6 - I 9 : sx 1490 N ( for I 6 poniLJly SN HI.S90N )
1 3 : SN H 9 2 N
1 4 : SN H IO N
15: SII: HOON
1 10 - 13: hp 5082-7300 ( He wl et t e P ac ka r-d I;

If po s s lbh ' .U'lt'c t fo r equal b rlih ln ..stl

T 1 ~ liC 108 or lIimHa r silicon ~i'N A f' -t r a n lllri tor

I.c lJ ~ Any light l'mlttlng diode

R 1: App r-cx. 100 n . d.· pO'ndt'nt on t h.' LED uevd.

C I - C 5: C er-a mtc d l , c capac itor» of bet we en I n F and 10 n F
C 6: App r-ox, 2.2 j,j F t a nta ll u m elect ro tyt Ic
C 7 : 47 j,j F tantallu m elect r-oly t!c

L 1 ~ Fl' c rJl t· choke a pprcx . 22 j,j ll

5 . NOTES

No alignml'nt Is r e quirud on the deec r-lbed modules . Bl'fort' put ti ng Ih. ' modules
Into eer-vtcr- thO' ci rcuit s hould bt, c h.'ck ..d (o r wi r ing raults and incorr..ct pol a­
rity of t he Inte g r-ate d c t rcuns. T b... countvr r-an be ..xt ended 10 marl' th a n four
digits , 11 III only important , that trw fa n-out of ten I. 1'101 excvvd..d with r e epe c t
to th... ga t"l1 o f th .. Iitorago: lit rob... and r ., ••-t pullll'lI . If m'el'lIl1ary , hlgh... r powe r­
gatl's can bl' ull ...d.

6. IU-~ F E RENCES

(I I J .G rlmm: A 10: 1 I' r p<i c Rl... r- and I'r t' a m p ll fll ' r wit h an Upp.'r F r t'qut'n ey
t.tnn of 25 0 ~ lI lz for U<i ... wit h Frt'qut'ncy Counh'rl!I

VIIF COMMU~ICATIONS 5 , E dition 3/1973. l'a g" 11 154- 159

(2 ) R. G lirl lind B. Hlillllh· : A StRblt, C j-yet al econtrol I..d O s d lla to r In th.' D t-de r
of 10 - 7 fo r Vn'qu.'ncy lind T frm- M..allu n-ml'n t<i

VIH" CO MMUN ICAT IONS 4 , Edition 4 / 197 2, Pagt'R 235-2 40 .
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AMSAT PHASE III PROGRAM
by O. ... ld Hull, VI( 3 ZOH

A ccnte r vnc e waa ht'ld at thl: Goddard Space Fl1iht Ct·nt~r. G r ...-nbett , Ma ry ­
land, U.S.A. OVI'r lh.. pe-r-Iod 20th 10 24th Ma r ch , 1975 . II wa a convened to
denn.- (h .. nt'XI aatdlJt .. (aj In th", OSCAU lI .. rlt'. a nd to d..ctde Ih .. r .. aponalbl)1­
tit's of IIw !llltiona! grou pe Involved towa rd. d t.'vt' lo p lng th.'ae aa tell it ... .

Tbo ee who atlt'nd ..d Inc lud ed La rry Kay aH. VE 3 Q B an d Bob Peppe r- , VE 2 AD
from AMSAT Canada , Karl M.,. ln n ' r . OJ 4 ZC trom A MSAT Deut ec hla nd, Chuc k
Swedbjcm , WA 6 EXV and Dick Kolbly , K 6 HIJ from th .. San He rne r d tnc Mic ro ­
waye Sodt'ly , Jan Kina:. W 3 GE Y and Pe rry Klein. K 3 JTE trom AM SAT HQ
and Dav.. !l ull, VK 3 ZO H trom the WIA Pr-oject Au.trall. ,

Th... principal ar..a or diaculiIlIlon w•• OSCAR 8 and th .. pc ••lbl.. launc h ve nte!e /
o rbit cppcrtuetuce for lhls p rojec t . Without going too much In to t he a Ut-mati'o' l'
ponl bUltlu, which Incl uded a jolnl VK/Vl!. n t t-Illt .. In an OSCAH 6/7 o rbit . It
can b.. atated t h at the ccnje r-ence dec tded to go aht.'ad on dev eloprn ..nt of a n
AM SA T P h. llt, III a dvanced .pacl."c ratt fo r launch In mld-1978 and t o ccncenu-ete
all t.'ffort to tha t end,

The dev.. lopm .. nt Is conltralnt'd by the launch d.t .. of tht' lalt IT OS launc h on
th e Ue ita 2910, a call-up mlulon with a mid - 1978 t.rjj:l." t . "'sUing t h i s I. un ch
the Titan 3C /377 M ili ta ry launc h could Ul' conetd ...r-ed a. could t h.. Space Shutt l \'
s cheduled for .n l'l<pt'l,tl'd' Hut l au nc f In Juee 1979, The orbit p08s lbllitil's or
th l!» '" la unc h .... an' 900 mil e , Su n Synch ronous ( Ilil p er OSCAlt'a 6 an d 7 I for
t he ne na, Gt'Olltatlonary Synchronoue for th T itan • • nd low al ti t ude low Inclt-
nation fo r the Shutt I.. , No ne or th t.'II" o rbitli 'all ccnetde r .. d entf re-Iy lIatilifactory
for th e- A m a tl 'ur Sah'llitt.' servtce ...c rldw tdv at our pn'lIt'nt IItah' of de velopment,

A n opllmum location ror th .· G ..olltatlonary lIat"lIIt .. w•• Impo••Ibl e to find ; II
would "'1''0'''' only ant' ar.'a for lone pt'rlods al a nme , The 900 mill' orbit h.d
b....n ruUy ....plor..d with OSCAR. 6 and 7 and th e r-e seomed Uttlt' polnl to •
low.. r ahuttl.' hd"ht orbit . Th ., only enerneuv.. at, e m e d to be e n Initial launch
Into a 900 mill' orbit ..'ilt h ••ub...quent In-night mano.'uvl'" to 1'.1 ... th .... pog"l'
of t h...a h'llIte t o s uch a h .. l&ht tha t a oonetde r a b!e r adiO ran g., wou ld r t.'lIull
fo r much or the o rbit ,

Wha t th e ccnre eenc e had in mind was to p rovtdv a vlabl.· e lte r-native to the 20
metre band without any of thv p ropaaation probteme of Ih. , II ,.. banda. This tn­
night manoeuvr-e would r ..qul re the .pac ..craft 10 b.. fitt .. d with an A pogee Kick
Mot o r ( an A K M • • • m.Ulntt-mal rock .. t molor I .nd lhla would be a com pl.. t .. ty
n.. w d.. v.. lopm .. nt for t he o s eAH S.·rl .... . Thl. motor would bt, flrt.·d by around
control eome orbUs .nl'r launch at a ume dete rmtn...d by th t· orbit mt'ch.nlc • •
It la l'Intlclpatt'd tha t t h., AKM will pUsh t ht' satl.'1HIt.' Into a n Initial a pog...t ' ovt'r
th t· ~orth P o l., of 7,2 .'arth r adII , A bo ut 10UU wa UIi l!.1H1' woul d b ... I't.'qulrt'd
fo l' ..Ht'ctlv.· communication at apoi"" ,

To this t.'nd • • nd 10 furth .. r .dvanct.' our command tt>chnllluP. , It ..... a. d ...c1dl'd
to ny. 81so for th.' (11'111 11m.....n onboard com put.'r, Thl. unit wou ld Init-ir.i ..
th.· Command . T .. Il'mt·try .nd a.-n. ral houlI .. k.o"pina of thl' whoh- IIpac .'o;-ran .
Th., Coml'utt' r would lnl .. rf.".' dJn'clly with Ground Slation EquJpmt'nt ( GSE )
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com pu t t' r. in the wor-Idw lde c ha in of c om mand IItationa. Th,' Spa c ..c r a ft corn­
put.. r woul d also a rra nllli' Ih. · tr.n.m l.aion of t e lt·m,'try in a ny format ( HT TY.
CW o BCD .·t a l ) al d..d d .·d by th.. lon wa rt' fo'd t rom t h .. c om m a nd atatlona .
Command . Rnd c perettng echcdu! .. . would al so be dec td ed In Il k.. manner- by
g round loaded . oft ..... a r v-,

A ll thl . 18 a n int .. rt'. lIng h ' t' hn le. 1 .. ll .. rdse from tht· part icipant poln l o f vtew,
bu t .....h.1 . bout tho' OSCA H us " r . ?

'I'he pr-tnclpe l j r-ansponde r would b,' a lim'a r unit o f 1 ~0 kH l bandwldth with r-e ­
c,'ptlon d th"r In the 2 m or 70 e m band and tran.ml•• lo n In th l! alt .. r nat tve
( 7 0 em or 2 m ba nd ). The .'x. e t chctc e ot up link. 2 m o r 70 c m••nd thu s
do wnlink. ..... . 1 not d ecid ed a nd t he confe rt-n c t· c hose t o r e f" r this c hoic e 10 a
poll of Inte r ...t ed pe rt te s ,

In i t-nt-ral . Vr:' and VK ..... lt h aonlt" o f th e W's favou red 2 m ull a nd 7 0 e m do wn ;
th.· Il l. an d AMSAT II Q r e p r ....-ntanvea we r.' In favou r o f th ,' al te r-nat lve ( a .
t n OSCAR 7 ).

TIOI'o o r three Hu con . ..... ill be ncwn. Th.. r e will be a b...a con a t li'aeh ('nd o f
the pauband and. po . s l bly . a 230-1 Mill eeecen U th e pr.....nt problem wit h
t h.. FCC on thla qu.. etten ca n b.. ove r-c om e ,

Th.· r ... pon tlibilttl t' . of tn e g rc upe Invol ved in building th ...pa c ec ra ft were laid
do wn aa follow . :

Al\ISAT n e ul8 chlan d : n .... llln m ajor uni ta of epecee re n , I. ... , t r anaponde r- ,
in tt-gra te d hOulll'k eepln g un U in cludin i com pute r-,
UuU d p rototyp.. a pac t-c ra ft.

AMSAT Ca nada: Buil d Itpac ..c ra ft . both pr-o totype a nd nlllht unit I .

I'roJ.'c t AU8t raU a : D" l i in and build GS E .'qulpmt-n t wtth a round com pute r
... tc . • prcvtc e pr otot ype fo r t eat uae and S - 6 Int earat ed
unit. fo r world command at . l lo na be to re I.unch. P r o vide
80ftwa,'" tor both . pac t-c ra ft and GSE com put e r e.

San U.. rna rd lno D..aign a nd build 23 0 -1 Mil l beac on,
~ I krowavt' Soctety :

AMSAT lIQ: P ro vld.. ov .. r all ay.t ,·m mana g..ment , pr-ccu r-e com pc ­
nen t • • I rr. ng .. launc h. pro vld .. opt-raUonl m.na gt 'mt'nt
cnc e IIpa...cratt II In o rbit .

AI .... 111 be 1ll' I n Ih i ll il . n ambitlou8 progra m e nd i ll. of cce eee • • ubject to
futu!'., c-hangt'. and modlfh' a tlon. a. c rrc um er en ce e may dvrnand, T he pla nned
. pac-I·c raft la. hOlOl .. ve r. a IOilcal e xpa ne tcn of t h.· AMSAT-OSCA R pr ogram
a nd 101' ''' b... li.'vl· .... Ithln th e capaol Htlt'1i o f th .. (nternatlonal pa rtlclpanta gtv e n
r ....onaol.· Io etun r and IIUPPOrt .

U. Hull: n "port o n th e Ac tion [\t'm a (A MSAT P h. ... III P roject I
f rom th ... 1975 lnternat ic na l Afo.lSAT -OSCAH Exp.. r lm t'nt .. ra Co nfl' rt'nc e

AMSAT ~"llI' a h·tt .. r 2/75 . P a i t' l 5 -6.
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NOISE IN RECEIVE SYSTEMS
by A.Llntl , DL3WR

One crwn nod_ both In profl'lIl1 ional and amatt'ur ('I rc h'. lhllt th.' varl ou ll d("fi­
nition. o f I t'nl itivily ar t' mixed t Oit'lh.. r In It'chnic'al dilcu lilion l. It th.' rete ­
tlonllhipl tn -t ween th l.' vadou. definition. aft' not kn own , thl, crten I t'ad ll to
conaldt'rabh' ccnrc eion . For Inatan r-e, thollt' who wo rk with t'qulpm l'lll for FM
communication. IIpl·o k of thr- lltonlllUvlty of tht'lr equt pment In JJV ( lIomdlml'lI
wll hout rne-ntlomng o r even knovdng the approprlatl· e tgnal- to-not • •- rallo on what
it I, ball'd ), who'n'lIl1 thO't, Involved with SSR rcm ma nlc a tt c ne wlll talk of no ill"
(tgur"l1 In dB or kT o• Sp.'clalhllll In lIah· lHt t' com m unica t ion. an d t-ad to e at rono­
my !Inally will ilv .. ttwir lIt'nll !tlvlty \n nol.,' tcmpe ratu re. Thl a ahowa hn...
dlffkull II I. even for "nglnt·t"r. 10 dl acu a . a ,·n. ltl vl t y on a c omm on blll h, . le i
ercn e rad io am l h Uri.

Th.. fl rat part o f Ihl a artlcl .. I I 10 II")' 10 find a rl e a r menne t- o f ccnvera tcn
from one dettnuton 10 enother-, A numb .. r o f d tagrama an' to b. ' j,,·.. n t o .. all"
th.. conve ret on for practteal U 'C". F lntly . he ..... v .· r . :'I;OIS~; th, ...lf la t o be
lItudi"d to find th .. vlirloull eou r-c c e , lind the varrcu s te rme an' to be bri.. fly
def fned , Thl. i. dt'lIlglwd .1 a rt·fr.... her for th .. m e r-e exp r-r-Ivnve-d rvaoe re ,
lind a ll no l • •• fundam .. ntal. (or t ho ll" t hai hll\lt· not lIudh'd th r- a ubJ,·(· t In do·tatl.

Tht" eeeenu part e ona ld t' r l tht" c alcu la tion of me lIt"n.ItI\llt~· o f a r. ' ('('\" .. lIyl­
tem , ( antenna, pr.·ampllfle r- , Ie cdet-, recetver I• • a .... l'11 aa h o... lIuc h a . y.IPm
can bc opurn teed, II 111 alao b... aho...n he .... th.' I lgna l - lo. no ll t, ratio c a n b e
e a lcu la t r d from th lgnal -plu.-nol.t'-to -no llt· rat io. Thl l c onvereton i l ne -
cesee ry, fo r tn .tanc h..n mt'aaurlnj th.. ga in o r polar diagram o f an antt'nnll
und.. r \ll'ry .... ea k IIljnal condition. (to . i .....,lth th.' aid of lolar n o l ee I. a lnc ..
Ih O' tndtcated l.. v.. 1 in dH il not al ....ay . th .. tr-ue d H-jt"\'t"1.

I. NOiSE SOl'HCES

To !lmlt Ih e ecop .. o f Ih ll e rt tcte, noill" r" lulling f r o m , fo r Inlltan c-t'. dillor­
lion p r-odu c t a , Iiahlnlna. Ignition tnter re rence, po..... r-Hnt' carrh'd tnte rfe r-..nc.' .
TV lI nt'-trt>qut'ncy o ac illa t o r s' ..tc , II not to be dlleu d bUI on l ~' th e cont t -
nuoua nctee ludlblt' aa a "hhlllna" noll., In the lou d ap ke r undl"r nO- l i in.1 o r
....' t' a k- . l i n a l c o nd ltion a. Thta no l ' I. a . Ia tl l t lc a ll ~' random voltagE' .... h lch o r i ­
ginally compr-iee all frt'qu .. nclt· 1 ( ....-h tt e nol.1' I. Notee 11 i en e ralt."d In r ee terc r ••
at."micondu rtorl and IUbt'II, ....h .. r ...a. th .. anh'nna pi ck. up gall ctl c notl" .

1. I. T IIEH MAL ~OISE

T hl. nollt' C'A t .."o ry ('OmprlIH'1I noill " " "nt>rat ,'d In al l lyp" lI of r ...I.tanct' l: al
a circuit cOlnpOOl'nl. dl.alpatlon rt'.h'l.nl' c on nrC't lo n o r .u rf,,'t' r ... I.tIU1 C't'
of rl'lonanl ci rcultl, rt'" dt' r. , ....a\·.·i\l ld IInll'nna l . VAcuum t u b fl' l • • (·m leon-
duetora . Ht'actlvl' rt>llatanCl'1 ( Imp.. danC't· . I . hO..... f' \' .. r. do n OI gt'n"rat(' no l .l'.

Th.. atom. In I cond uC' to r art" nt'vt'r .t.llonary . but Irfl' In a c ontt nuou ll Irrf'­
gular o.ematlon around Iht'ir quif',cf'nt po.ltlon. ( Brownian m Oll on I; thf' In­
t ...nllty or thi. mO"l'mf'nt inc rl'a .... with thl' t ..mpt'ratuN' or th.' c o nductor
( !h("rmal liltatlon I. Thl. agitation put. thl' rn't." ...j .. etron . al.o Into movt."mf'nt
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and c au eee II c ontt nuoue shift of c hargv ca r-r-ie r-a, In t hi s way a voltage i s ge­
nv t-at ed across the '"l'IIIRtor, wn o ec magnltude and polari ty are conti nuously
chang ing. T h e mean valuv of thte nol/no voltag" Un Inc r ea eee with Ih,' a b fil olut t'
tem pe r-etu rv T, th,' 1"1' 1I 1s t a n('t· R o f thl' conducto r and thl' bandwidth U o f t he
amplif'ie r- connected t o the restetor- . Th ,- nol,,· po we r' P n r t' Rult li from t h .. nc t a e
vo lte ge and r rsili ta nct' .

In th e frt'qut'ncy r a ng " H a t her- ma l no i s.· llourCI' ( reateto r ] wil l p r-c vtde a n
availablr nct ee powe-r- to a connect ..d c onaum e r- undo r- m atc h..d eondi tlona :

k II T II B I (I)

Whet-e : k. Bo lt zrnann's couatnnt 1,38 x 10- 2 3 WII/ o K
T • Abllolut .. It'mp,' rlltU/'l' of th,' r".' yi llt a n('£> In 0 KI'lvln (OK I
H Bandwidth of t hl' arnplt tte r- in I ll.

T f n- lnfo nnatlon "lvI'n In Ihlti sectton IIhoWIi t ha t:

Th e the rma! nolPH' of 1"" l1 l l1 l a n('t' fl of all ty pe-s can be
reduc .. d b)' ('oollng,

Th.. bandwidth shoul d only I,.. all w i dr- all ubeolut ely
n er- .. lilllar)· to palill thl' requi r-e d modu la tion modi',

L 2, ('U HH ENT ~.;o[SE

Thr- dl r ..ct CUIT "nt flowlnll t hrough acuv e com pone nt e sur- f a li vacuum tu be-a,
semtccuduc tc r e , diodes , gt'n l'ra lt'li II nolst' pcwet- accor-ding to va r-Iou a m l' cha ­
nkll ( e- . i ' IIhot-£>ffl-et nors e, rli('k l' r -.' fft -et noier-, cu r r e-nt di st r-ibu t tcn norse ,
re-combtn auon nois e]. Th r- mllli:nltud.. of t hlll noillt' depl' ndll on t ho' f r ..que-ncy,
tec h nolo gy, d ITU i! and cu r-r-ent flow, 1'01' tnet ancc-, ...... kn ow fr om ex pe rre nc..
Ihat 110mI" tranllilltor lyp"8 produf'{' a 10\\ ('1" norse than ot her-s , t ha t m txer ci r ­
cui ts an' n0 181l'r t ha n amplifl" r c i re ult s , and that AF-In pu t t r an . l a tor8 a rt'
0p,·ratl·d at ve r y 10.... eu r-rent h-vele ,

All n ' lIl l1 t o r ll a l s o gt'n,·ra t .. a cu r-r-cnt no l8 i ' In addition 10 t he t h l· r mal noi sl'
....'hen a e-u r-r- ..n t flo .... 11 through t hem, T h l8 norse 18 g.. nl' ratt·d by In homog.. nl tlE'1i
of th ,' n'!Ill1 tarH"" runt et-Ial , Small rl'llill tors a r t' nc rerer than la q l:l'" one a , m e -.
tal-Him r l"lIlsto r 8 01',· nut 110 noi sy all ca rbon I'I·l\Iistora . IU "h no i s e l e vt'lli are
pr-oduc ed by poor ccruer-ra ....m-n cu r-rr-nt flo.... 8 thr-ough th e m,

I. 3, NOI~E: HE C F:IVEV IiY -r ue ANTENNA

Elec t r-om agn .. ttc " no'rg"v III plc kl ' d u p by Iht' a nt enna fro m «e r-th, f rom th .. a tmoe-.
ph .. r-e a nd fr om s paC I- wIr h va r tou e IIcattf' f('d a nd diec r ete >lourr t.'8 eucn all the
su n , It III Indicated In t h., r n 'dvl' r all noill t-, II III Impo rt ant to kn ow that d l(·
Ie r-ent no l R£> eou rcea a lt· dominan t In th .. dlfft' r "nt fr equency rnng(' II, Fi gu r E' 1
ehc..... 1I everage valueR of t he vadoull nols '< ccrn po ne n ta In thl' f r equ"ncy ran il'
from \0 M il l to 10 Gllz , all r-ec e Ivr-d utllnll lln om nldl r-ec t io n a l antenna (I). The
values glv.. n for ctti .. 11 a nd su bu r-ba n 8rt"all ( USA ) eevm how e ver- 10 b.. h l gbe r­
t han 10 be expected In F.urop.. , Th e no i lli ' flgur.. r> f a go od rece tve r ( Soc t tc n
2,3 . ) la a l so ilv ..n Io r com parison,
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In tho all o rll.'a ve r.n .. "1.'10 aboul 20, 11 1 • tn nOI pick <1 up h)' th .. . nt nm
I. Mahe r th.n th .. " h 'c lJ"(In!t·" no l., If r, r.1I a In a IfO'ltt r. "'IV' r , At hlell"r
Irequenc i the rl'<:t Iv...r nol"· IWCllO (' /i m or end m o r e ttl... fllct nr d te rmtn-
Lnl (/\<, n.ltlvlty Ih l("lIoht A, c . n IJ, It , n In FI'!UI"f' l , it I. not ..... c r -t hwh fle
Iryma l u oln .ln .n ...xt r-e nu-Iy h "IO' lloi Be rI lfUr with I Bho l·. ..... . V. ro c e t ve r for
\ll" upt c 20 MHz, u.nd problllly r (" du. LI I I.H llr- ll i:n.1 . a l' lI,!.l lH l l••• A nolle
flaur .. of 10 dB I.. \I.ually luHlci.nl clIc'pl for !1It' IWO lIiah.. r . ho r l .... ve band.
I 21 and 28 Mll z I. If. VHF or l"IH c on ve rlt"I' 15 10 b' u I ...d , II w\ l1 b... ad\·I.·
ablt' t o c . !c u la l t> lilt .y.INIl " 'n Ull VI!) • Il v~n In S, c uon I.
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2. VARiOUS Dt:FIf>.'1TlllNS FOR S~ N~l n VITY
2.1. ~OISt: f ACTO H. F

Tile nol'" f. ctor h, d<"fLnt·d.a foli o"' . wh.n l ht- n cjlHre d alan I P r In and nollu'
po ....· r I'n In .rll' pr.· nl .t the mpul of a fourpol ... • ucll •• • n I m ph H r , ens ee,
r ..c etv.. r, IU ..nuator, t c . Ind Ih., r e qu lr..d o ulput alena l P r OUI and nOl a .. Ilin a l
Pn ou l art· p r....nl at Ih .. cut put :

I' r InI Pn In
f • P / I-

r OUI n out
•

U'r /Pnlln

( f'r /l'n 1out
(2)

o r with " r / Pn • S!N :

F . S S ln
(S NJout

(hI

II will ee seen Ihat thl' nctee fa ctor F' lndlcat ll'l th. faclO r by ...hlch th e a l l"a 1·
to-net ... rallO II df'lll'rloralt'd on pa • • lnl thr(IU /ilh a fou r ·po l t ee eetver , am­
pHfl r ete • I.
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2 .2 . AUU I'IIO XAL XOISE FACTOH F.

T'he noillt' fac to r ... hall practically ah.'ayll .. val ue of r rt'ah' r Ihan 1. In t h"
Ide..1 ca." wh"r" th " four-polt' dO"11 not Rcn"ral t" a ny (nlrlnlle nctee , the not ee
fador will b r- F - 1. T b e Intrlnlllc nctee component o f t he Iou r epol e Itll,,1l11
deHned al t ht' add Ittanal nctee recrc r Fa '

T h,' no hu- Ia ct o t- F 111<'r" fo r.· cornp r je e a :

.. - 1 + .. .

Thll mea ne that th.' additional 1'101...• factor F a la :

IF•• F - I I

(3)

(3al

Xola.' factor F' and additional noi ee· fac tor Fa IIrt· onvn ult·d a nd e xchani~d
randomly (".p"clall)' on data ah.."tll and adv"rtillng malt' rial ). A I lona a.
F I. far art'alt' r than I , Ih t· "1' 1'0 1' 1 wil l Ut· a mall but al loon al me no l l "
fa,tor ... of 10"'·noh.....m pllfl" rl a pproac hee I, tho' " 1'1'0 1' can b.. ext rem .. ly
i rt'l l .

2. J , NO ISE FIG l ue F(d ll)

T h.. noli l flgu l"t, III a llo d.,fln.'d with'" all Ih e ncteo rac to r.
noill" factor'" haa b., t·n convvr-ted In 10 a l oge r- It hmic leal"
[ dec ibel I. Thla III a. follo w.:

It I. only that
and I. gtven In

t he

d"

• 10 log ... I ("

2. ~_ t-rue kTo FACTO H

If on" allllU m t'1 an ,"nuU'nl te-mp.. ratur.. of 17 oc I To • 273 + 17 • 290 OK 1
and Inllt' r hl thl. Into "'lua IIOIl (I). t h ,' roll o w'ln g valut- will bt· ob ratn ed fo r kTo :

kT o • I . aa x 10 - 23 Wa / o K K 290 OK

_ ~ K 10-2 1 " ' I - -l K 10-21 W/1I 1

An Idval, noi ... -Jt·la rt,., e lvt'r wou ld have a lI..n.ltlvlty Ih r"lIho ld o r 1. Un de r­
pradlcal (·o ndllion., 0 11<' m .'aaurt'll how m uch h l llh,'r t h.. alina1 po .... e r- mUlII b.'
Ihan for tht" Id..al r N ' ..I Vt· r In c rd e r to obtain t ht' Intrln a lc no hit' Ihr.. ahold o f
lh." rt'ct"lv"r ( S / ~lout • I .

T h •. mt'alurlnll va lu., I..... n K kT 0
kTo

cot-r-t-e po ndtng to Ih., nol, ., fado r F ,

T hllt kTo valut, ha ll t'Ntllbl ill twd 1I1ll' If for 1I('nllitlvity m .'a IlUrt-m t·nt ll In a num b.. r
o f COll nl rl "lI (2), It I. nOI 10 be fou nd In En gll Nh o r Am .. r tc a n li t .. r a t u rt-, Even
In t holt t, coun tri"fiI th at UN" kTo• thla d.'f1nl tlon I. b.. lnr r"pla ('(' d m or.. a nd mo r r­
by t he term e nola,- flgon' F(dBI Rnd nolll (' r- m pere t u r e 1',
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'2.~ . SENSIT IVIT Y T IIH ~;SIlO I.Il IN ~V

A•• In·ady rnent to ne-d, th.· .,,"n. lth·U~· Ih r" lJho ld t . th.. 10......1 po ..... r n.·('t·'''Ary
to obtain a r a t io of n'qul rt"d po ....-er- 1' ,. \0 no i ••· po .... .. r I'n of I at th ,· out put,

If a no l .... Ie •• r . ·.·. ·I\ ·.·r ..... lt h a bandw idt h B (lit ) I" connected \0 a nohl '- 1I0urn'
o f Ilt"ml'.. r.tur.' T 10K), th.· r ...,.. I\,<· r .... 111 ree eive th.. folJolllnll nol"O;" po ......-r- Pn
IWl aeeord lng 10 ..qcer tcn (I) :

I' n • kT B

(S)JI. It kT H•u
"

If th., no l a. , acu r cv ha ll lin rmpeda nc .. ZOUI and t h. - rec etvc-r- hll ll a n In pu t lin ­
(It'da ncl' Zin and U matc h..d ccndntcne a r .. 11I .."" nl ( Zou l • Zin • Z I, It la
po'lIlb lt- to calculi'll .. Ih,' .. H.·.·tlv .· no l • •' voltag.· l l n from Ih .' avaUabl.· note ..

po .... '·r I'n : Iuo' •
Z kTIl or

--"------"-- - -
A. I u m ln g, fo r Inll tanc .. , t ha t th.· band width of a r lt"e"\\'<' r II 30 0 kilt , t hv 1m­
btent t e-mpe r nt u r e II '290 OK ( 17 " C), a nd t h .. Input Im J> E- da nc t" II ~O n , th.'
" ..nl lt lv lty th rlt"lI hold of lhi ll t-e e .. lver- .... tli b .. all follo ....,11 ( !nt rlnllie nolaf' • 0 or
F • I o r F • 0 d A 1:

Un • ~o U It I. 38 It 10 - 23 WI / oK x '290 OK x 3 x 105 II; . O. 2~ j,J V

If the bandwidt h of Ih .. r ecetve r I. r e du c ed from 300 kll~ t o 3 kill. In ether
wo rd . by faclor 10 0, t he ,,,'n.ltivlty t hr t' . ho ld ....,iII Improve b~ Ia c to r- 100.
10. Th l' am ou ntl t o 0, 02~ j,J V If Ih .. ot he r- conditlons If. 0 d B; T • To •
290 OK ; Z • so tl ) a r .. s tili valfd,

Und.. r precuc e l cond tuone , t tn- Intrln . tc no t ..- of II nOI\-hh'al rcce tver mUllt IH'
a dd " d t o th.. n -na lt l\·lt )· t h r .. . hold, Fo r calculation, th,' m,'atluro'd nou factor
I not nola e f1eu n' In d B I m u at b.. In' '' l'tf''d In IO .. quahon 5 aa folio :

IUn Ih r., .ho ld • j F II Z II kT B I (~al

At F • 6 dB o r F • ~, th.. t h l,.,.hold vol tallt' ....,111 b r-:

Un Ihr...hold • 0 , 02~ uV II 2 • 0, 05 j,J V in Ih,' la . t It''llamp!t',

2 , 6. S~;NSITI V ITY IN JAV

U. ually It I. not Ih,' a.. n tlltl v lt y t h r t-" hold Ih a t la ilY ..n to r a 1'" c f" I \'.-r but lilt'
Input volt all " 1.. \·,,1 for a c .. rta tn . Iina l- to - nol..· ra uo. Aa lanti: nil Ih.. HF-rtlli:nal­
rc -ncr... ra tio (S/ N l lu' pr io r \0 d..modu latlon I. nw a nt, the calculallon I.
mad.. a. folio....,.:

Exa m p\ .. 2,6. I.
Gl v.. n I. a ...fl.IUv lly th r .. . hold or 0.5 /.1 v
( T • T o ; B • 300 kill; F'. 6 d H; Z . 50 ru.

!if'qulr"d i . th .. Input vo ltag.. fo r n IIlina\- to- nol ••' ratio of 2fl dH ( power- ratio
o f "00 ) :

126 d B) • l 'n thr...ho ld Jl /fOO • O. ~ JAV Jl 20 • 10 IJV
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How eve r , It I. u.u.lly th.' .udio .lgn.I-lo-nol • •, r.tlo (S/r;. )AI-' Ih.l Is gln'n
fo r F M-r,,("(·lv.. r •• This m ...na thai th .. modutetton mod .. ('h.rach..rlaUc. must
alec be .'on.ld,· rt·d, The se .rt" compe r-.. d In FI(Un· 2, whtch an' t . k..n from
Hefer-..nc..s (3) and (01) . It w ill be av..n Ih at t he A F .1I"al-to-noll".. ratio of rrv­
qu ency modulat ..d .lgn.l. tnc r-ea .... fa r fa ah " " on tnc r v••lne tht, HF ,lin.I-IO­
nola.. ratio t han AM ,Ignal •• and t h. · g rl'.h·r Ih . modulation indvx M ( M •
dl'vlatlon/modulat lo n fr e quency ). Ihe- grl'at.. r w l1l lll' th .. ebsolu te velue- •• He .... ­
.. ve r , a ce rta tn th r ...ho ld mu at bt· '·Xt't· ,·,J<·d, a nd 55B \a c lea r-Iy sup"rlor belc....
th l ' th I ·.. eho td,

l: xa mp !t· 2.6.2.
Gi\' t' n la again a ••·nallwlty t h reshold of O.!lJ,lV ; r ..qut red III th t· input voltaet·
fo r an A f' .Ienal-to-nol... r a lio o f 26 dB. at. modulation Indc x of M • 10
( " . i . dcvte ttcn S klh; mod. Ir-equ ..nc)· 500 III 1.

A . can b.......n In F1gurt' 2. th e folio .... Lng i. valid for ro"M ..,ilth M • 10 .... lth
(S/ S )AJ-' • 0100 ( . 26 dB) : (S/NI Hf' • 201. Ae l' o r d lll ii to the prevtou. ... xampl.·
we can no w cakul,h' th .. J· ..qul r e d Input volta II" Ildl folio .... . :

U . lJ x rr.r. O.S "Vxol.!l . 2 • .u "V(26 dBI A F n th rr-ehol u ,n
EXllm ph' 2. 6. :1 .
G tven a n' va lu... for
7. ·500 ; T · T o;
F • J dB.

arnateu r- r .. p..a l .. ,· oporartcu:
Ii • 12 ki ll; d.. via tlon. " kill ; fm o d • I. 75 klh;

H..qut r ..d ar.. : S" nlllllvlty for a n A F .iinal-Io-nol ... r-atto of 20 d B:

M •
J. 75 kJl z

2. 3

Ac c ordin g to F li u r, · 2: (S/ NI
HF

" 16 a t (S/ N1
A F

• 100 a nd J\I • 2.:1

Thi . m ...n s : U(20 dB) A f' • Un t h r .. llhold x fT6 . 0. 07 "V x .. . 0 .28 "V

2. t, r;.OI SE TEM I'l: HATUH k'

A r-.. allilar ... Uh II h'mp" ratun' 0 0t-: (. -273 0C I produc,·. zero nol• •· po.... c-r-:
I'n • kTB • 0, thu. F • I o r F• • II. If Ih ,' t .. mp.. r-atu re- of tilt' n ·. llltar hi In­
c r oe s e d t o ambit' nl tvmpe rn rur-e of To • 290 OK. t h.. r">IuIUni nol. ,· pc.....·r .... U1
lit' I kToH. T hl ' noill" t..mlw r aIUrt· of a Iou repoh- I. th.. n Ih .' tem pr-r uturr- by
.... h i ch a /'t· . llllor produ l' '' ' th .. IIl1mt· no l.,· pOW" I' II' lh.· fou r - po l. ' undvr l,·.t
(am pll n " r , r ..c etver-, cebte , a ntenna ) .

A dt r e c r to nal Bnlo'onll .... lIh n"gliglbll' Int rinsic noliit' pctnu-d t".... rd. tt n- ,·.rth'.
lIurfae ... or ho r i zon .... 111 have a no t ee t ..mp.. ratu r-.. of T • 290 OK ( a m blt ' ol h'm-
pe r-atu r-.. 17 °c t. If on th oth"r h.. I1d . the ont"'11111 ia or-Ivnt a te d to...II rd •• quiet
( '-00 1 ) pa rt of th .· Ilky, Iu ,·. of 1.. 1111 Ih"n 10 OK "on b." obt" ll...d at m tc rc..... v.·
f rt'<lu .. llc it·••



It 18 ~·II.llY 10 conv ... r t Ih.· nolln' fac to r F t o nol .." t" mp",ra tu l'" 1' , 1I1n~-" It hall
bee n even t hat T • 0 o K co r r-esponde to Fa • 0, and t h" ad ditional noi s e tat'to r
Fa • I ('o rr"t'Kpondll to T • T o :

IT. (F • I ) l( T u • ( F • 1 ) l( 29 0 oK I ('I

A lIllum ln g a n am pltrte r POllIICIHlt'1I a nolll l' fac to r at F • 3 ( or Fa • 2). !t tl
no l lH' tempe ratur-e wi ll be:

T • ( 3 • 1 ) l( 29 0 o K . 580 OK

3. HELATIONSIlIP B E T\\"E E N TI l E Ul::F1NITION S

T h i ll eecttcn hi 10 bring 8 num be r- o f dillg rllms to 1'8 111' p racttcal conver-eton
no .... th ai th l' c alculation 1111 kno..... n trom the p r-cvtoua ,,·etlon.:

2J 4~f11e91O 20

Noise-fact or FI kTo -vctues F

3 1 /•
DLlWR

1/
,
•,

1/,
/s

/,
1/

3
/

I

'I/'
0

Flg .3 :
DI. gr.m lor cony.rtlng
no i•• factor F Into
noi• • figure FdB

T he flrllt di agram. gtvvn In Fi gurt· 3, sho ..... 11 th . , eela ttcnshtp bet .........·n th~' no i ll"
filrU rt> F(dUI a nd Iht> no l ee fac ia l' F . It ca n aj so be u lI,'d to convort kT o · va l u" lI
ro-c no t ee f gv rv \'OIUI'II. f' o r ti ll s diag ram eqcetton 01 III "fl li d whi ch ill t r-an e ­
posed 811 tollo ..... ,,:

( oIa)

Fi gu n ' 01 allows th .. convr-r-etcn from 'H'nllltlv ity th reehc t d In jJV to nctse rec tor
or no l 8t' fi gurl'. Th i ll diagram ha a be e n r alcuf a ted a c c o rdin g to ,' quat Ion 5. It
II I ' ex ample glv~'n In aecr tcn 2. 5. II used , whl' rl' F • ~ dB wall mee eu r-e d, th.'
aP!'llIl tlvlty t b r-eahold a t II ba ndwi dt h of U • 3 kllz and Z. 50 n .... ill bt' 0.04 $.I V.

In c r de s- to k ee p thl' d iag r a m a ll cll'lI r a ll POlllll bl .. . only t he lin l'll co r-reepond tng
to 60 n ha ve been drawn e xc e pt to r a bandw id th of I MH z wne r e 50 n , 60 n
find 75 n art' gtven, Howe ve r-, thl' 50 nand 75 n Un ... . ca n be e aally found by
pa ralh' l Khlft of the HIll' II.
- 224 •
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Eqcencn 6 hall been uu'd 10 ('a lc ul a lt ' thl' dlainlln IIln'lI in Flj.{U r·(' a . ~ ('al('lI

fo r both nctae factor lind nola" f1rurl' an' iht>n for ('all" of uev ,

• •

••
"

~• •• ,

DL3WR
,

•
/,

V,
! III 1 1 / 1I, I , I I '

,
~• .,

• ..I.., ,
/

/ "
,

l7
0

I I, I
c

I

1

, , 5 I 10 10 ~o 50 SO tOO loo
NO I~.I.m p.rQ tutf' T - .

..ao fJOO 100 0- .'

F1JUrt· 6 rlnally glvt'll all th l' ' l·nIlI U ... ily ddlnltlon. In t he fo r m of a ncmogru m
10 allow quic k ccnve r stcne ev..n Ihou llh 11 dO(,lI nol han' Ih l' fllIt· r e ecluttcn o f
(hi' pr-e vloua d lag raml .

Th e nctee pc we s- It· ...d 111 d 8m I d8 r t> ft'rr " d t o 1 m W I la allo ill' ''1l whtc h call
Ill' calcllla t l'd from ('quatlon I 1I11 fo ll ow ., a ••umlni T • To • 290 OK and B •
liLt:

I' • kT Ii • -I l( 10 - 2 1 W
n 0

T h i . net ... po .....e t- i. now rute r red (0 1 m W;

-I x 10 - 2 1 \\ a -20-1 dU\\ • -17.\ dUm

If t h (' ba ndwi dt h ia I kill 1r1lltl'&d of I II , Fac tor o f 1000 w llh'r • :\0 dB I, Ihl'
no hll' pow er- 1l'\,(' 1 w il l b l' - 1 -1 -1 dUm .

U.., of t h t, nomo g r-arn :
Tfu- mee eure d nol . " flgurt, ( or 110i. .. fac to r or 110i••· tem pe r-a ru r-e } ia jolm'd
t o tn e ba nd widlh o f the - IF amplUit'r o f t ht, recetv.. r hy a 1I1raliht lint', Thl .
Il ralllht Itne ..... 111 eroa. (h. · nollll' 11''0'1'1 Ical .. , and thl, tute raectton will IIho ....
.... hlch .Ignal po ....-e r- h 'vt'! ia r ..fllllre d to p roduc .. a 1I111:nal- lo- nolat' r a ti o of I
( 0 dB ). T ht· eo rr· .·.'lOI1lJl"i volta Ill' a c- rOHII 50 n ill Kh'.'n 10 Ih ... diht of Ihia
1II'lIh· .,,,. ,



f;xa m ple : The 1I\'nIUlvi ty th r .. llhold a t a nolli\.' figu re of F • 3 <1 1:1 ( f ' • 2 o r
T • 290 o K I and a n I F - ba n dwi dth o f $0 0 til IIo'HI be - 1H d HM or 0,014 I'V
aero.a $0 n.

T h.. no l a t' po we r- Ieve! of. recetve aYltt' rn ia ve ry uadul for calculation of
th e e xpeet ed .I~nal-Io ·nola.. r a tio IIo htm th e tra n ll; m it po w e r , calli" 10", ant"nn'
~aln and pat h 10••• re knuwn.

NOise-figure Noise-temp

F F T
dB K

1IXi 120

2274'

ie 18010

14245

40 J 16 1~2S4

8879

" 6992

" 5495

" 4] 03

) ] 61

10110 211'0

2012, 1540

11 6)

". '"
'", oe, ,,,
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" 0 0

DL3WR
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~, sessrnvrr v OF A HH ~: IVt-; SYSTEM

A r-r-cetv, wy.t.·m ccmprteee \'al'loua • •·(·tlon. hllvlni difr.'n nt nctee 1"\'\'1.: IF­
.mpllfi.'r and mtxe r IItlli'" u,ullll~' p r oduc., ",on.lell'raul)' mort- nolw.' thMn th"
IlF-f1m pllfh' r Btllll t'II, T h, ' h't-d"r betw".' n th e anrr-n ne lind Iht- H rB I HF a m pll­
flt'r lIai" I. II vvr-y Impor-t.. 1It rectc r det erm Intng th ., uvvr-a l l nOl llt ' f1jlUr(' of
a t-eceive- _y"tt'm, A. c an b t, 1I""n In njtUr.. I, oil notse c ont s- Ib utl o ne of II

r ..cetve IYlt..m 00 cern . mon' and mor-e importanl "'lth In('n'lu!na fr"'lu .. nc~',

A ,·,'cdv., .YII"1Il th.' rdon· com prill". Inll'nnl , f.-(-d"r. pc••lolya pr.'amplln.. r­
'" Ith IIUbJll'qU"111 ('obit" lUI 1Ool'l1 lUI tho' "nual Illall .. 11 of th., l'O'Cel",,!' I HF-lmpH­
nt' r , mixet-, n ' - o mpIHi fO l' etc , J, It III polI.iblt· to d<'l.' rmln t' t h" no il" f1iur .. 11

and gain f1iur.-. o f Ih .. individual lI..dlullIl or at It'allt tholw of Ih ,' rvc e-Iver­
and til .. prt'ampHH.. r a. ", r-II all t tll' 10.1 of th ,' ler-d.. r- e abll', Of inl.'n'.1 to

Th., uv.'rall noia.· f11\l"" of Ih,' r-ecvtv•
11 0 '" Ihl" ti)'II!t·m "lin Lll' uptlmll ..d,

..~'.I ,·m ;

Flg,7:
S.rt•• COnnKtlon 01 ,eve'll 'ectlon'
0 ' I rece ive .y.te",

Fliur.. 7 "holOo. a .. ..1'\". ctrcutt of IH'vt- ra l lIt,ctlonli or a rvc e Ive 1I)'III.'m , Suc h
a conflgul'''tlon can comprIB" . for inw tan{' t', H F - a m p ll fl .. r, milt.. r , and It' a m­
pllh"r, Tbe fJl'lI l aer-tton can, of cour-•••• allo b.- Ih (O Ievd.. r cab!e , and aec uon
IWO Ih, ' cornptet r- recctv-r. In thl. caee, o nty IWO ...cucne art' ccnetde r e d , Th ..
nol ..- fa(' lor. F o( ..ar h e-cucn of Ih.' r ..n'Il"(' .yw"m. III ", ..II a. th.' ga in
l o r 10 11 101 ) of .11 ..ecttone c-xc e pt th e lall l mUIII b. , kn own in o rd .'r to l'ltabllllh

t h.. ove r-el l no l . .. raclO r a{'('o rd ing 10 , 'quatl"n 7,

1" 2 • I F:l . , r . ,,. r •• • -G-,- • •I"' , G 2 "G 1
G It G

2
It G

Ja

"o l'n'''jlon<llnll to: ,.., ,.
a:l.. • r- •

~
• •,0< , G, • G ,

(71

Allt'ntlOn: NoIII.· and gain (a('lOr. mUll b(' ueed in ..quatton 7 and not dB valu.. e ,
Ccnvr-r-eton can I,.. mad" wtth t h, ' aid of nllU l'" 3,

~ ,I , AL I. sec noxs IIA VE A I'OS [ Tl V ~: G A IN

Th.. PI'II{'\!rllI 1.1 .. " of equation 1 rlln b" b., .. t ..hown wtth th .' aid or a n exampl e :

~: " llmph' ~ , I , /("(J\lir.'d II th ., eve rat ! nol ..e f1gurl' o( a rvc .. Ivr-r h.\'lnlf the
roncw Ing ""1 tionll:

I. IU ' -a rn pli fi l'l' v.{l h F J • 3 au ( 1" 1 • 2 I and G l • 10 dB ( G I • 10 )

2. :'.Ih,'r w it h F 2 • [0 an ( 1.'2 • 10) Rnd G 2 • 6 dB (G 2 • ~ J

:I, IF amplifl.'r wll h F 3 • 8 au F:J. 6, J ) and GJ • 60 dB ( G3 • I U6 J

~, 1It'.1 of "", .·'...-r-: IwglillibJ,' , ,, .' n "I hlKh nol • •, tIlfUr... F~

·228·



,.
'0'

, .!..Q....:...!..
i u

... ~ ...
~ It 10

F.j - 1

10 6
It " J( 10

.. 2 + 0 ,9 • O. 133

• 3. 03' 4, 8 au
T ho: 4 th term c au In' nl'1I1"'"!l'd

dl,ll' to th., la r-ge nominator,

Equa tion 7 and th., ,·xa m plt · s ho ..... t ha t it I. m u lnly th,' Hrlt IH'ctioll that d "tt' r­
m tne e the eve rat ! noiec fl~rt· . A ll 101111: IU "II .t'.'t\ona ~1I1H"1I' pOliti ..." III In
vs lut-Il ( not 10••••• ) a nd reaacnable noh w tigu rto" It ..... ill lot' ae e n th a t t he no l..•
e-cot rtbuncn o f th .. lublilequt'nt lu.'cUona bceom ea ra pidly Ilmall,'r ao that th ...
third, or at it'sl ' the rourth eectton can br- n"1iI1l'drd.

It would bl' ld,'al for Ih .. flrllt eectfcn to hav.. th... IOllol'llll)()lIl1lbh' /101.(' fliU r.­
and .'llhlbn a high gain of a8)' 100 ( 20 dB I. In !Ius ca .. o: , me second tvrm In
our l'ltllmp!t· .....-culd only b.. 0.091 1I0...r-vvr , ernce bo th Ihes t' chal's<:t"rllltlcl
can hardly b.. n'alll "d .Imultanl~oualy. and ainn, lhL larg.. atenal handling ca­
pabilltH"a muet aillo lI.. con.idl·n'd , a ct' rlain compr-omta.. muat b l' maul' bt,t­
....-e en noill" f1iun' and ialn . V~ry 10.... no I" ,· fllf\ll"·. an' uau"lI) po.allllt- al
jlltln fReIOI·. of I II 10 20 ( 10 - !3 d B) ,

4. 2. r tu: F IHST S ECTioN liA S A LOSS

A practical ca.", til no to lit' oonstd.. r-ed h,·I',· Itu· flrlll eecuon of our n --
c.. I'Il." lly8h'm 18 a lo y f.· edvr- 13 dB h 1 lId .... ' ·. ·n antenna and rec etv.. r ,
",h.. n·aa all cmr-r IWCllona r ematn a. bf'[Ort, . Wh" I, conetde r tng th. Iac t Ihat
thl' addiUonlll nol .... figun' of pall.lv.. cOIlIpon.'nt. corr.... pond. 10 th .. 10•• racto r ,
Ih t· follo .... lnal r.·.uit.:

I::lI.8m pl., ·1.2. L

") • " G, • II' • u. s ( Ie ede t- )

F • " G, • )U ( IH·- lIm pIUl ... t ' )a,. • 10; G, • , (Mh ..rla
F • 6 .3 ; G, • 10f> ( IF -am pll fh ' r 1,

,. a L.:...! 10 - I 6 . a . I• • • •'0' n.> IU • U. e .. II i n x 0.5

• , • a • I • • • 0.27

• 6.07 , 7.8 eu

Tht· abo'l l' calculation h, alIa valid wht'n th.' firtH ••-c ttcn of /I, nct'lvt-r II a
peeatve mh.l· r ( ."" i . Schott ky ring miu' r I. W it h . for e xemple , F'. 6 lilt and
G •• j d H • 1/ 5 .... htch I. dtt-ec t ly follow..d lIy t h.. I F - a m pli fi e r .... tth F • 6.3
and G • 106• th.· follo ..... lng tot a l nohit' Iac to r- ('I'.uit.:

ElI.8m pl l' 4 . 2.2.,. • '; G, • I I ' • U.'I", • 6.3 ; G, • I U6

,. • • • 6. a
'0' U. , • 4 .26.5 : 30.5 ·14.8 dB (!I

·m·



It will tn- eeen from thl'l" "xamplt'l Ihat :

The noll" tlfill rt· of a rl'rl'1vt' Iyll",m la a lw l ya hlil h l' r tha n
th" HII"nu8110 n of t he- ft rl t 1I..ctlon,

AU l ubl..qu ..nt u·ctlon. ha vl' I i r ealt' r erreet on tht' ov .. ra ll
nol ...• fliu r th an would b.. Ih.. ca.t' .." h..n the flr.t ....ctlon
poaee ....d • aaln Inll!l'ad ot • 10" .

A Ic w -notse pn·.mpl1t1er a t th e eec eiv r end of • lo ••y c.bl" will not pr o vide
ve ry m uc h Improv..m e nt , HO.... eve r- , If Ih l. Icw-nctee preamp1Ltl .. r I. placed at
the a nt" nna e nd of the lo ••y cable then a I:on.ld.· ralll", Imp r-ovement or thl'
over-a l l no l . t' tlfillr t' ..... m be ob ta ined. Th l . I. Indlcat ...d c Iee r -l y In th t' foll ow hl ~

... xampte r

E xa mple ~. 2. 3.

t' 0 " G, 0 10 ( prt'lmpllht'r)I
t- o ,- G, 0 o;~ ( teed .. r), •
t' ,- G, 0 JO ( UF -.mpHfi er )3 •
t' 0 10; G, 0 , ( m h. t'r),

.. , .L:..! ' - I 10 • 1
0 • • •'0' 10 O. ~ x 10 1 0 x O . ~ x 10

0 , • o. I • o. , • O. 18 0 2. ~8 • 3.9 dB

It I. po •• lbh· to calculete how much lro prov"m"nt a tow-net ... p rt'a m plltio·!·
could pr-cvlde In tront of the p••• Ive mixer UIH',j In exemple ~ . 2. 2. A IlIihl
tmp rcvorn r-nt o f the overall no ree- tlgu rt' in " x8m p]e ~ . 2. 2. could lI.' ob taln ...t
when a lo w-notee tiT'lit IF llmpli tl .. r "" a ll uI..d t with F2 • 2 dB • I. 6:
Ftot • 7 • 8 . ~ dB.

The tm provernent ot the oVt'ull no l l e flgu n' provided by pl.el na a lo .... - noi • •
p reamplitlt'r . 1 th.. ant t'n nll " nd of th.. ft-..de r- Incr....t>. wll h the 10•• of tho
r-abl e . The aim I., 10 m a lnu ln the .Iinal·to·nol ...· ra llo at th e an tt-nn. wlt ho ul
too much de te r- to renon , 1I0w('v.. r , Ihe r e a r e p rcbtem e lIur h •• wl'ath.. r proo f ­
Ing . II tabil lly . ("I'lay s witc hlna etc, t hai mU1i1 b., aol ved,

~ . 3. T il E AST ENNA AS I"IRST SECT ION OF A Hf' CEI VE SYSTE M

H th...nlenna I' al.o to be eon.ldf.>red In th .. calculation of Ih .. cv.. r.1I .",n ·
etuvuy , il 111'111 b,' nece ••• ry to work ...ith netee te m pe r a urre An e nt ..nna
polnllng to...ard. th e ho r n on { nOI to Iht· eun I w'l lI a tt.ln anal It'm pf.> ratur.
ot 300 01( a. tndleal ..d In .(.'ctlon 2.7. , •••umlnll th.1 It do.. . not po ....s. a n)'
nc t Iceab le 10...••• It i. o nly n..r-.. . . . ry to ecevert the v. lue. IIlv ..n in tht' va d ou •
.. xam pl .. . fo r Ih .. tota! no i . ", f1iU r.. to nc tee tem p.. r-atur-e s ( F ill. 5 ) a nd men
.. . labUsh which eec t tcn of th .. . yate rn p ro vid e . the hl lill\f'. t nol ... con t ribution
an d 18 the rt'fo rt' wo rthwh il e to bl' imp roved. o r COllr.e , thl' Inform.tion IIlvt'n
In niU rto 1 mUll bf.> con.idf.> r ed which . how. th. 1 thl l I. only worthwh ile . t f r e·
'1u..nciea of no MH z . nd hillhe r.

L.·t u . no ....' c.lcU].I.. thil' im pro,,· ..m en t obtained IOI I\f.>n ('xch.nainlil a vl' ry low­
no l. ... t",'o - al . i " prt>ampll fl er.t 23 cm ( F • 3 dB; G • 20 dB ) b)' .n uncoo led
paraml'lrlc am pllflf' r a . ilvt' r1 In r .. t.. rt'nc(' (8) ha v!n j T . 100 OK. G • 20 dR .
Hoth . 1"1' pra c t lc.1 at Ihl . (I'l"qul'ncy. Calculation. a r .. 10 b.. madt> wllh the an­
t ..nna pointed t oward . th .. horh on . lind a l.o when I>olnl " d toward. Ih.· moon at
a hlah ani]l"•

. "" .



An ante-nne tem pe r-atu r-e of 50 o K I. Illllllum t"d fo r the second c a s e, Su bae quent
cable 10 11 11 a nd r ec e tve r 1'1018(0 Hgu r (' a r l' not t o b e ccnstde r e d et nc e the p r e ­
a mpliffe r- I. loca ted di rectly at the a ntenna , a n d tht' hi gh gain of the preampll ­
f1t'r III lI1ufflcll'n t to hlan kt-t all eucce edtng ccnt r-Ibu t tcns ,

IT !ot
T • T H. I (8)
' 0'

Exam p l e 4. J . I. 1I0 r i zon )

T • 300 OK
' 0'

T 290 OK ( 3 dll ) T 590 OK ; F • 4. 9 eu
prt'amp.l t ot tol l

T • 100 OK T • 4110 OK ; ,. • 3.9 aa
prl'amp.2 '0' 2 t OI 2

Exam ph' 4. 3. 2. ( 1\100 1'1 )

T • SO OK
'0'

T • 29 0 OK T • 34 0 OK • F • J . 4 dB
pr-eamp. tot ret

T • 100 OK T • I SO OK • F
t ot • 1.8 d Bp ream p . 2 tot 2 2

If the p rvamplfffe t- 1111 not 10 be Icca re d d tt-ectly a t t he antenna. it ill poll ll b it"
10 UIII' a diagram g tven in r-efe-r-ence (9) In or-der- t o conve rt the nc t ae rempe r-e .
tu r-e at the antt'nna to t hl' 1'1 0 111 " tl'mpt' ratu/"t' at th .· end of th e cable .

I . 29 0 OK (L - 1) + T ant (9 )
Ta nt + cable L

Wh c-r- r-: J. III th., Iosli o f Ih l ' cabl o as facto r a nd not ali d B valu."

For t r-cpo s phe r tc communicat ion along t ho' lIurfact' of the ea r-t h ( a nt e- nne po int lid
tcwa rde th e hor izo n l. a n ant en na t e m pe r-e t u re of 300 OK or me r-e m uet alway s
be alillum ."d . In thl' Clio lit' of E ME ( M oonbounce ) or satenne communtca t to n a ,
the no i llt' u-mpcrat u r .. of an unllultab!", antenna can r em atn high tnaptte o f the
fact that it III po i ntin g towar-ds qu i e t dtr-ec ttcn In a pace , In t he la tt e r- ca s e , even
an o'x jl.'n lll vl' pa r-amet r-Ir- ampllfil'r will no t be able to Im prove th. ' eyetem 111'1'1­
sillv ity to any d "g r.'t'.

If III pe r a m c t rtc ampllflt' r III a vailabl t' . 11 ..... ilI b.· wo rt hw h fle t o s tudy t he Ind i ­
vidual norse cont ributions o f th ., antenna . The total 1'10 1111' produced by a n an ­
t en na cornpr-i ee s coamtc 1'1 0 1111' T c• atmospbe r-tc noi s e T a• ground noillt' T g and
ln trinllie nc tee of t he a ntenna T j:

IT ant • T
c • • • (IO)

- 231.

T h e cOMmlc and etmos pne r tc nc t ee tem p er-a t u r-e a a rt" dep cndvnt on t he I t-equ ency
and on the dt rectton In wh ic h the anh,"nll illl pointing. They a r e t h.. r e rc r e ma g­
nitud"l1 thai ca nnot be affect ed by th e antenn a d"lI lgnt' r .

The Intrinsic nctse It'm p<'raturi' TI o f t he ant enna , how e ve r-, c a n bt, r-edu ced
by use of Icw-Ioae mat e r l a l e ( h i gh ly conducttve mat erial a n d la rge. emoot h
IIU dac t' e r ea e 1. a e we ll all th e us e of euitabl t' e ntenna dl' s l gn ll lIuch a ll horn
rert ecto re and caasegr-atn ant t'nna ll, Thl' no i ll'" te rnpe r-at ur-e T g ccn t rfbuted by
h..at ra diat ion of th.. t'ar th can bt' ke pt a t a m in imum by maintain ing ... go o d
f ron t- to-back r atio a nd d .' a n po lar d ia gr am .



Two ~·(lual·ialn <Ionlon"a. ['an PO"~'II' dIU"' '' '''nt not •• I ..mperatu rv • • a nd can
lIwI"< Iu ro notk~ably dlff~ I' In .at,lIil,· and EM~ communication • . T he autho r
...outd, ho ..... ver-, Uk c to point Ollt that th('I" conllld,·rlltion. a r .. o nly valid In
th ,' G ilt I'Anll'" wnen ullinl p n'ampllfh'''11 with nob.. tIl'Jn. of 3 d H o r I.... II
th.· IInto nn • .

5. SICi;.<A I -TO·NO ISF. HATIOS AT WEA K SIGNAL L~Vn.S

Wh , n an IIOc·a l ul ,..d d H not t " 1O ' <I ll? T h l lll dO\'11 n o t r (' r('r 10 rn .. allu l'l ng e t-r-o r e
In "qllll'"wn t ( ncn-Itncer III1 ,p IHI,,"II. c crnodutato r-e, m~'h·r ll . " IC. I. but I·t'ft·r.
10 iaill 1Il~·a.uI·"m .. nl . III VI-I'Y low .lilIal-to- nol ... I'alloll . In Ih l. c aa.. th.. Wlll n
intll['lIt ..d In d B can 1.> ,' fa " 10.... '· 1· IIIan t h.. ac tual glli n. TM . c tln b.. m o re c l ear-Iy
IIC. n In th e' rollowlng exa m ple :

E .... m p"· 5. I .

It I••••umed tne t 1...0 70 cm IItatlonl a e-.. comJHIfllli th"lr r .. c e tv e IIY lltt'ml I.>y
m,·II.u rlni 1I0iar nou •• Statl£,n A r-ecetvee th.· (lOla I' notec 5 dM abo\'t" t h e back­
ground nOI'" I anl ..nne raclnll a ....y fI om Ih .. sun J. Ind .tllt lon Ii 3 d H auov..
nola;" . '1'1", as'umptlon t hat .y.tt'm A Is 2 d B 11I01''' ,u n , Ulv, ' tha n lIyllt " m B II .
h o"' ,"v, ·r. rKllt ,,! A c onver-aron II\Ullt 1.> .. " ul d,' Is-om .Iinll!-plul-noill t·-to- no lae
to lIJgnlOl-to·nohn· I'dlio:

5 + ~--,-,- (II I

Once .galn th e num e rlcIII valut'l and 1I0t d B VIIIU"1 .hould be Inl.. r-tc d !

~tatl(,n A:
S + N- -,- • 5 dti a 3. I na Station U :

S + to;
--s • 3 d B ::: 2

S
N

· 3. 162 · 1 • 2.162 ::: 3. 3!) d B s • 2 _ I • I ::: 0 dH
N

Ttl<' dlrf.. ,... nc .. I.> d .....· ..n th., tw o lIy. t.-mli II t h.. n·run' 3.35 dB lind not 2 dB.

SIn"O' th ,' ronve reton from ( S + :'ol )/N t o SI 'S an d vic .. v O' ''lIa I. aom ..what com ­
plkatt'd due to t he in t e r tu ..dla t .. COnn' rl lOn Into t he IIn..ar .ea l e , II dlairam
"'111 calcutat ed ro r t his ('oovt' r.loo wh tc h Is given In FllU re 8. It allows the
co r n'spencllol val Ut'I 10 b.. r e ad orr on t h .. epp r-opr re te .ca le , AI hl gh t'r . 1inl l
.Innjthl of ( S + N lIN. 10 dB . th,- d Uft'r l'n r-t'. bf'com", Im.ll .. r . nd I m. Uer
10 that t h.. error dut' to th.. tnc lu ded bac ki round nol ... ca n b e nl'gliE'c t ..d. Fo r
Ihl. rt·aIlOIl . tht· f11lgna l Itl'l'ngt h. du rlni ialn rneaeu r-..m l'n ta IIhould bl' a l 1ea. t
10 dB to 20 dB or mo rt' euov.. net... . So m e ll m'·1 thl . I, not po . Ilbl e all ca n b..
... .. /1 in ttw fo llowi nll exam ple :

E XII/ll pll' 5.2.

Tilt" b..am wltllhl o f a h ll h pl' r formanc t' a nt ..nna e r-e to ce m ..alllu rO'd ...'It h th t'
aid or .IotaI' eotee, 1hl. 18 ac hh'v..d by pol ntins th ,' a ntenna at a point on th e
lun 'l path 10 that th...un pa ..... t h rou l h th.. b..amw ldth o f th t' anlt"nna . Tht'
re.ulHnll anlt"nna diag ram could b'" .lmU.r to th l' cu rvt' ilv..n In F leur.. 9.

Sl nct' th.. anlUla r . p.. ..d of th .. lun of UO/hour i. kn own. It II po •• ibl.. t o con ­
v.. rt th.. IIm(' Icall' Into d"ir" ... or I re. Of lnlt'r" .t a rt' th .. 3 dM b..amwldthl
a nd t ht l u pp r t"llon o r m ln ol' lo u....

- 232 •
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If ..... lak.· Ii vahn- of 3 d B 1~'IUI than th ., maxtrnvm valu." Ih . n'lIulUnll valu .,
...ou fd tn' , for "xalnl'h' , 170, On till' olh"!' hand , If ..... ccnvvrt Ih . I S" ~ I I
N • 6 dB Intn S/~ • 4 .77 dB and .ubtl·!U' 1 3 dU from Ihl . valu .. , .... · ... Ill obtain
SIN. I. 77 d ll and (S" ".; l IN . 4 dB . Th.' rvqu t r e-d beam ... ldlh I, Ih.' r..ror .. III
th.. 4 dH pol nl. or 2 d B do.... n on th e- mnx unum value, Th l . co rreeponda to
a bout 140 In F1flU n' ~ .

Tfu- .u pl)l·....lo n of t tu- mi nor lob.·. !l.·.·nu 10 b,' on ly 5 ,!l dll, how e v,· r . wh"n
Ihl ' I, conve r-ted "' t· Hnd:

Ma xi m u m
~Imur lob.·,
f) lfft' r " 'K l'

(S +N )/N
Ii d ll
0 ,1 ca

S!~

4.77 dH
- 16.3J d B
21. I dU

T h i ll I1I I'anll th at t he mmor lob.. . ill' .' 1110 1'1' th an 20 dll do ...n on Ih ,' mall1 Iu t n-,
wh ic h n ' prc M. 'n l a a l'onllld"I'ab k dlff .' n'n,' " to t h .· "m r-asurud" 5.!:! dB gin'"
1I1 F lgul't· 9 '

If Ih .. aola r no ltl<' II IIt l'oni ,' no u gh , th.' follOWing Illmph' m.·t hod of d t'l .. r m in ­
Ing th., -3 d B tn-e m ... idt h li can b.. ult'd:

At t h" rnax unum of Ih" main lob.,. 3 d B enonue ror ca n b.· inll l'l'tt'd Into tt n­
,Ili: nal path b.· I..... n IInlt-n na and p rt'am pllfl.. r ( no t bf>t... .. .. n p r ,"mpllflt' I' and
n'u' i\' .' r I and Ih, ' Indh-at Io n ia noted, T h .. eun t he n pallllt'li t b r o u gh th.· ...holt"
In-am .... l d lh uf Ih .· alllt'llna li nd t h... 11m,· IRk '"ll to r Ih.· sun to pa l ll b.,t"",· '·n l h" 11oI"
tw o po m t a cO r!· I·.p, mdlnll to II va Iu r 3 d B do...'n on the m aximum hi d,· !t· I·m llll'd ,

A fll' r Ih l ll II III oulv n"""IIIIII I'y for Ih,· l im .' 10 b.· con verwd mto d.·,lI·.· .. 1I of
a rc ( 10 for every 4 mll1Ul.'1I l , If it III POIIIILbl.. 10 1'01111." Ih .· enr ..nna by 90 0

In il . longlludal all;l • • Ih e nu'aliurl' nwnl c an lit' t ' ..p..a t ed 10 "lIlabliah Ih c b ...am­
w ldlh In Ih,' olh.'r plan" . Th" ent ennu aaln o:-all th en b.· "lItabll.ho'd from Ih.· • •·
1.... 0 be-am ... ldlh, fill .

Wh" 11 bolh b."m .... ldl h. a rt· kno.... n . it II In p rml"lph ' pollllUI,' 10 ," t a u ll . h t h.,
IIt' naltivity Ihrt' lIhol d w ith Ihl" aid or .olar nctee . tnet rccucne Oil Ih l l .... . ·,· t· gl"l'n
in ( 121, hOWI, \,.. I' , Ih l ll author tnco r-r ...: t ly c elculat ..d uu- 1I0 1.,·I .'m p, ·ral ll l·" ( our
eqc auon G I from t tu- 110111" fac to r Inah'ad of th .. a ddit iona l nol ... Iuct o e-. Si ne,'
thr - m ea aul'.'m,·nt /'t ·qu Lr.· , a conarant 1101. ,' 1I0urCl' whic h II not pl'o v ld" d b)' tho'
sun duo' 10 variation. of eunapot activity Mild cure r e(f"CIIl , t h, ' eulculatlon can
only lit' dallll'd al an . " p roxlmalloll , Fo r t h l ll " .. allan , It LI not to Uf' dilleulla.. d
In fu rth .. r- d.' lall h.. r-e-,
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OJ 4 LB 001 ·005

Complete modular ATV transmitter for video and sound. Complete with all
parts exce pt cabinet. Full y solid state with direct video and sound output
on 70 cm. After complet ion it is only necessary to connect camera. micro­
phon e and antenna,
See Edit ions 1 and 2/ 1973 of VHF COMMUNICATIONS for full detai ls.
Total kit • price only • .••• .•• . .••••• • .••• .•. • • •. •• • . ••• ,.. .. OM 396,-
PC·boards • price only OM 50,-

Complete TV pattern generator also available,
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A COLINEAR ANTENNA FOR THE 13 em BAND
by K,Hupl.r, OJ 1 EE

Thv UI'IH'I"lb.,d coU n" a r a nto 'll na {or t h ,' 13 e m ba nd ( 2 30-1· 230 6 !\fli t I ..... a l rJrlitly
d "Ii.'l'lb.'d et t lH' Mun ich l 'H F,Con n 'nHon in 19 73. Du, ' t o Ih l ' lnert'a 8 ln wlntl'n'llI
for t his ( n" lu ,-ncy band, till- antenna Is nov. to U" de-ac rf bed In dda ll.

= - --

A s va n b.- a .."n In f.· l gun' I , Ih .' ante nne cona lata of .h, ;\ / 2 1'I"m,-nt. In (1'0111
of II ccmmcn n ,n" cto r pam-I, TI lt.' s pacing of th l' elcrm-nt e f rom Ih l a panl'l haa
b,'. n 1I ,, !t-c l l'd 10 bl' 0.22 A so that t h .. nal ura l f r ...··.'>IIc.. r.. edpo m r rm peca ncc
ot a ;\ 'radlalor III on ly ,light ly a ffected, T he o n- r a il h ngth Lm" l'h o { a '\ ·ra ·
dlato l' l a then on ly m a inly d('p,' nd,' n l on Ihl ' n 'la tlonHh ll' of r e d ta t c r h 'n gth to
th ick,w lla , lI nu rr-c m Ih l- " PIlr! llgl1 bet ween th e t wo ;\ /2 ,' I.. rm-nt e ( III' " F 1i . 2 ).

Wh" 11 U. In K th .. 8a m . m a lt' r lal aa 1111' autho r: 5 m m d lllm . 'It'r a Uv" ." la t .. d bra."
t ut n-, a IIho r l .. nl n g tac to r o( IIppro~lmale ly 20 '\ ...111 re eul t accor-dtng to I fl.
T h l , m ,'ana t ha t t h.· mt'c hll nk lll 1t' l1 gth I II :

Lm ..r h • ;\ ~ 0 .8 ro r rcllpond LnR 10 13 0 mm ~ 0,8 • 10 5 m m

Thl ' apacing • should am ount to 5 m m, ...h tc h m.'a n l Ihal ..1I('h Indi vi du a l ;\ /2
radiator polI>l "lJa.. a a mechantca l length o f 50 m m ,

A l'{'ordln il to (II. t he Icvdpotnt Iru pedan ce o f a l' I'nll'l,·r,'d A/d ipolt· ..... lth I< It-n Kth ­
10· d lloll\l't , ,/ · reuc of 13V : 5. 26 em ount a 10 n Ivc-d - pctn t lm p.. da nce ur Z".d\ ­
po l.. • 55 0n , Irth n' {'lIue h A· d lpo h ' , art' C"OI1nI'n.. d lo gdh,'r in Ih, - ""d lknollil\
mannct- by <: I'o>lllll1g Ih.- r"t'u .. r clblt'll . a r,· .-dpolnl Im pedanc e Z rp ... ill 1' { ' lII U It

for t h v r-of lm-a r- I\nh' nnll ...hleh I. III (olio... ,, :
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Flg.2: A -dipole
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Flg.3: Construcllon det. U. ollh. coJln.. r group lor 2304 MHz
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Flg.4: o el ermlnlng Ihe -3 dB b..mwldlh
Flg.S; Interconnection end matchlnlil

of four lndhliduel group.
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By ull ing a >. / 2 I.>alu n. t h l. imp..danc(' c an 1.> . Iran . fonll~ d at ~ 1,,, 110 of -I : I
10 a Ie-vdpol nt lll'l!w danc,' o f 18 3/-1 • 46 n u nbalar!<','<l, Thill rnean e that it pro ­
'lIdo: . a llu ital.>k mat ch for a 50 n r-oaxle I {'lth i<', T .. (lolI · coaJt!n l , 'al.>l...... It h n
l olld cop pe- r out er- c c nduc t or- shoutd 1.>,' U'i<'U for Ih .' ~ / 2 ualu n . Sul tnl.>l l' c llb h'l
an' RG 1-11 or HG 1-I2/U ...'I t h a 3.6 mm outer- dlam etet- and a ve loc ity fad o r
of 69.5"'.. Su ('h c a bi n pOIlU'" a 10.. o f 13. 5 dB /I OO rt a t Gll z o r 27 dU I
10 0 fl a t 3 G tl l L c or-re e pondin g 10 H d B o r 88 dB /I 00 m ).

Th.. r .·n..c to r- panl'! ehoutd nOI b. ' t oo .mall In or-dr-r- 10 ,'n l un' • Kood rr-ont­
t o -back rat io. Tht' dLmen lton l o f th .. rertecror "lall' . d lpo l" l a nd m ounttn g pa r ll
an' glv.n In F1gur.. 3. It I I im po rt a nl t hat th.' ou t e r conuuc to r- o f Ih,' ('O& ltial
c a b h' from Ih t· balun hall contect aroun d th,' wholc c1 rcum !t· ,' .·nr .· of Ih .' HN'C ­
eccket ,

2. A;\'TF.Nl'I.:A GAlS

Th., jJaln o f th l. ant ..nna IU tl dvtor-mt r ud u lii ng t wo dlff, r . nt rnc-rh od e t 'I'h c Hl'lit
IlWIUUI' ..m e-nt wa l mau" by ('om pa rlnK th r- fi t'ld It n' lll,,'t h v.. il h an anlt'tlIlll htwl n g
a kn o...n gain . It III n ot r .. c orn rr u-n da bl e fo l' • d lp01l ' t o tH' u ae d all 1',.('"/"" I1C ..

anhnna l int: .. th. , n 'lIult c a n 1.> " afr...·t ..d by t h. ' mount and It . d cr '''' v.. .. 11 a tl I.>~

g round lind o uw r I't· f!, ·ct ion tl. Th" author UII" U • tlim plt' dt pol e in f ronl of II
l"('flt ctor pane l who l'" gain wa s known to b. ' :I d B. Thi s vn eu r ..d thllt no tnecc u ­
rad " 11 can be ('a u lI" d by I'.·(lt-(·t lon . from beh tnd th,' dl loo ](' ,

Fu rtho' rmcr-e,
th .. main lob
u- optc eou r-ce

th .. lIa in wa ll c alc u letvd rrom Ih. m .' a .u nd oJ dB beam ... idlh a of
( Fi g. -I l, Accol'dmg 10 (2) Ih .... ntenna liIaln rf>fe r red t o an 1110 ­
('a n 1.> ... calculat e d e ccord tng to Iht · follu wlnl fo r mu la .. :

G • \III Ll h lID i n d"IiI"""",

Tfu- n 'lults of bo th nU'alun'm t'n ll 1I00f(' of ..Uffl l'i'llt a r-r- u r-ecy and lnd tc a ted
a Kaill o f a Pl'r·oll imat e ly 10 dB n 'ft'I '/'l'd to It d lp'vlt· . In addition t o th ill. 1111'
malt'hinll a l m'·llllun'd. Tho SWII · valu. ' v..a. 1.22 III 2.3 G Il 7- amI r e s ona nt
fn'quo'n ('y a l 2. J.j Gil l ( SWn • I I.

3. A GHOl' 1' OF FO Cll SIT II ( ·OI.I~F:AB G IHlU I'S

I"ou r of th,' dc-ec r-Ibcd r-ott nvn t- g roupl W"I'l' th ..n m ou nl ..d by uu- autho r on It

c om m on n 'fh 'c lor panvl, Th., IIpa C'ing b . t......r-n ..a ('h g rou p wall t he . a m f> a . If
four Indiv idual platc . v.. .. r .. Jo in..d IOIlI·lh.· r. Each o f Ih, Individu a l g r oup...... a .
prov ld..d with II . o wn ba lun tran llorm .. r and th .. fou r "'Iua l-it n gt h ~O n ('a b ll·.
from tlw indlvltlual ant"nnllil a 1'.. conm-ctcd 1I1 I' IIr"all .. l . nit" I''' liu !t lnlil Im p.. danro '
al th lll point o f 50/ -1 • i2 . 5 11 hI t r an etormed in a >. / 4 t ran llfor 'm"I' ha vin g nn
Imp..dane .. of 25 n 10 th. ' r equtred 50 n ( I t' .. "' Ilf. 5 ). If thf> >. /4 If> n gt h o f
25 n trn p e darl{'" c a n no t b .. m a nu fact ll r ..d . tw o >. /~ If>ngth a of 50 U ('a bl e c a n b,'
eonm-ct ed in parallf'1 ( .,:dltorl: H a ), / -1 It-nllll1 ia 100 short for m"t"hani cal n 'a ­
lio n I, a multi ph' o f >. / -1 r-a n U" ulI,'d). The linin o f Ihi s Rr nup o f four coltm-ur
arraYIL Will d "\t'r"lfl ln. d 10 bt, 6 dB mo r .' Ihan an Individu a l ('o li nt' a r gr oup. Th l l
mt'ana Ihal th ,' lla ln o f th,' v..hol.. array III Ln th .. o r d" r of 16 d B.

4. Il F.F E HE NC ES

(I) l\1t·lnk, ,!(;ulldlll.eh: T IlNd u' nuu (' h d"r 1It'-T.. .. hn ik
Sl'rl ng.. r -V .'rlag 195fi. l'a ll" 1 402 a nd 409

(2) Krau I , .Iohn U.: Ant,· nna • • I' /li '· . 26 and 120
Me -Gra ...' 11 11I Boo k Com p o Inc . 1!l50.
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A MINIATURE RECEIVER FOR THE 2 m BAND
by G.Riih r, OH 2 KT

T n t' d.. s c r-Itn-d rcc etve r Willi developed to obtain II m tninture recr-Iver (·qu i pp ..d
wllh tnteg re tcd \'!rl'ultli fur applications in th .. lIireraft bllndli of l i B to 136 M Hz
in tht' A3-modt" IlIi well 1111 on Ihl' 2 m a mateu r- band In th e 10'3 or A3-mod.'lI .
Ih''lull'l'd Willi 11180 II rt· (' t'! vl·r that cove r-a tht- ""hall' rail Ill' with th ... aid o f Il
VFO . that could, hOwl'vI'r , IJe c r-yetaf-x-ont r-olled. Th{' CUITt.'nt drain ..hould ue
Jill low 811 pallsfbl t" howeve r- , In.' audio output pawl'!' should be lIufflcj('nl both
for h t'lld-lIll't and loudspe-ake r UII{' .

Althoulo:h th,- lluthUI" did not U8(' an)' IIp.,clal minllllun' .'urni'on ,·nt, wilh exccprton
of th ., cer-nmtc capacnor-s , th .. de ac r-Ibt-d rl' ( ' C'! V" I ' filII Into /I ('llIlt aluminum caill'
having tht' dlm.'nslons of 110 mm II (;0 mrn II 30 mill. Fill'll"I' I and F l jlll r " 2
sho.... thv author'" p r ot o type II ..... ill bt, se-e-n Ihat tlu- crystut fi li I' !' ( an indull trlal
lIu!'pluM ty p" ) Iii by far thv la r-gest com pen ..nt . Ir II sm aller- filh'r Is avaflable-,
it Iii pOlllliblt- to dr-crea s e t ht' siH' of the rt'Cl'!vl'r atill Iut-t ru-r-,

Thla dr-sc ript ion dOt'li 110t rvp re sr-nt a cornpler c const ruction a rrtcte, but III
broujlht mo re fo r In formatio n II!nCt" t h,- mer-hantc a l conetr-cc tton dcpl'ndll gr!'at ly
on Nuch aVllilRblt' p e rt e 08 va rlobJt' capacitor and ('ry1l181 fUt,'r'. For Ihlll rea eon,
no I'C-bollrd d ,n.i/.:n is to hi' pu bl t ahr-d.

•

•

Flg ,1: Author '. proto lype 01 the 2 m receiv er Fig ,2 : Th e FM ver. lon ' or th e 2 m b.nd
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I. CIHCl'lT IJESC HII'T ION

Ttw circuit diag ram of t he IH Mll z ver-eton with VFO I' gtv.-n In F1gurf' 3.
A tranlll' to r AF 139 (o r U F 324 ) i' used In the HF - a mpll fh"r which ttu-n drlvl'lI
thf' lnt l'irat l'd ci rcui t SO ~ 2 I' .... hJeh III u sed all mtxor a n d loca l oar Hlnto r-, Ttll'
inh 'rml' d lal l' and olldllator ci rcultl arl' tu n ed ualng a IImali VII F dou bit· - d a b l ...
ca pacito r w it h n 'du<' t1o n gl'a rlng. A variabl... tun Ln g of Ih ", In put Itai" Ie not
r-e qul r ed ,Inc", It II lu rflcll'lI tly .... Ide band . If only on.. Ir-equ ency I_ 10 b e- ullt"d,
or whe-re a very narro.... band o f Irequ e nc te e I, r l'qu l r l' d . it I, allo poaalbh,
for t ht" Inte rm e dlatt" s lag... 10 neve II (tx ..d tunlnll . T he loca l oscillator ope rat.. 1
b('low Ih v r ..cetv.. Is-equency In o rd...r thai no rnte rre renc .. la r ecetved from F M
Iranllmitt£,ra In the 160 Mill band du e lo th.. rl'latlvcly low Imait' rt'J ..cuon of
this Ilim p '" n·c ,·\vt'r.

The out put circu it o f t he rnixe r- La Iollowed by a f!t·l d dft'c il r anlllll io r tor matc h·
ini 10 th.· cry.lal ruu-r ( 10.7 Mill I. A Iut'ther- F £ T L. allio to b.' found at the
output of th .. fUt .. r for mstchtng, The value-s of th .' capectto re It the Input lind
outpul of the Hlt e r- , 1111 .... l'1l I" thl' n'llslorl In t hr- dre In circuit of th .' flral
FF.T I nd in Ihl' ial l' circuit of th t' second rET ar.. dt'pt'ndenl on the- Il1'1"Clflcl'
IJon s of th.' cryllal fIlll"r uaed.

Th.· second F BT Is follo ....-ed by Ih l' In legralt·d etrcuu SO 41 I' wh ich coml' rllll.'l1
a limiting I F -lImpll fit' r and cetncteenc« comcdule tor, T hill Int egr-a te d c l r r- u tt II
a low-cur-re nt vI'rlllon of Ih.· w.. l\ known ty pe T flA 120 . Th.· d ra tn r " l i lltor of
the- m a tchlni F ET b.. I .... I' ...n c ryslal fll tl'r an d n ' -Ie can be replaced by a re­
eonant c rrcuu if ..nou gh room I, avaUlblp In o rder 10 obtain a hlghl'r ov.. rall
ialn of \t it' I F Ilm pllfi e t-, T'he ..... ho l e A F - ga ln of the r ec elv...r iti il'n.·nte d 1n

Ih e Int"inlpd ci rcuit T AA 6 11 U, which prcvtd-s I' no u i h output even for loud­
IIpe a ke r- c perattcn .

. 9V OH2K T
A

18m '" TL
2,7 M

10, ,
IN J!19,,

AAI19 8 1= 2lo5

0.\,.. '"'" 00,
T

f '"8 C1078 AA11g

Flg.4: CIrculI dIagram of a aqualeh tlreult

T hl' r e c .. tve r ...all d"llgnpd for an op.'ra tlng voltail' of 9 V, nc.... e ver- , Iny val l·
ag" up to 12 V can bt' ueed, AI VO ltait'1I of I..... than 9 V. t he ililn .... 111 fa ll
off ra pidly , T he ccnnec ttcn !t 'a dln il to th e volum .. pot ent tomet e r- can bt, cree-en­
nect e d a l po int A a nd H fo r Inst a llation of a equelcn c r reun . A cf rcutt o f a
IIUllllbl .. l'lul' lc h la gtven In Fillu r l' ~ , It wi ll be IIl'..n th at It Ulle a a n a m p UfIe r­
tuned tor a f r ..qu ency In th ... uppl'r portion of thl" audlbl... r an i .... " , g. 12 kllz ,
whk h f.· .. d. II r ...ctl fi l!'r ci rcuit , ..... h kh tn tu rn fN'd•• FE T e-onnl!'c led In th ..
fo rm of a rt,.ltltor In fr on t or Ih l' volu mt> polt'nltom l'lt"r 0) , Und.. r non'llinal



T I: AF 139 (varloull manu factu r .. rll j
T 2 -T ~: 2 ~ 381!1. H F 2H ( T.' xa lll l1 l1tr'\lm.-nl . )
T S - T 6: HF 32~ (S lt·m ...n . )

ccncurone , th.. nOlllt" In th.. o rd.. r of 12 kllz I. fil h,,".'d uut . am plHh"d and r ..c­
tUI "d .nd uh·d 10 lJlol'k th e F I-: T , Wh.'n II .Ignal I. recctved , t h .. no l ." voltage
\\.'111 fall a. \l'1I1 th .. r ..nifi ..d vullai' and Iho' FET 11' 111 up...n,

T1w AM - v...t-eton of th .. rl, ,,,'iv.. r encwn In F'I¥U rt' ~ nat u ,'ally dUr.. n l f rom th ..
F 1\I v.. r-aton tn t h,' Int " l'm o' d ta t . · a m pl trl .. r and d..m odu lator, In Ih l l ca se , a n
In\('Kral"d ct rruu TAA !I!II I. ul.'d a. I F amp ttttu r, T hl. Inh'g rat ..d et rcuu
poIIIe III1"1 II buill-In autcrnattc lIaln control (2), No H F ampllU.. r I r an . l . tor
\\. 8 1 ueed ill (runl of Ih .. mix .. r clrcuil of th.. AM r-ec .. lv .. r in ord.. r 10 a voi d
havini t o conn.. rt the RF - . t 8g., to Ih e automatic gain cont r-ol. Tbe AM - ro"e l' l vt"r
allo o nly I}O one Input circuit , and hall II corr.'lpondlngly 10 Imag"
rejectten . In addntcn 10 t hll , no .quelch wa . p r o vld ..d becauee It cou ld not be
ue ..d in thv dvac r tb ..d mann"r,

Uoth r-t-cvtvs-r- \""I'.lonl r-an al eo u... t'qui l' l',-d ....-tth a cry stalvcon t t-olled ulI(' Ul a to l'
whr-n th .· lJuUt-111 oectltator r-Lrt-ult of tlu- Ie so ~ 2 I ' II dteabl ed . 'I'he {' rylltal
oldllator can, (or Inlltal1\"' , op" ralt" at em- third of th.' loc a l oadllalor f n"­
quency (0'1' rton.. c ry ..tal fu r appr-oximat ely ~ S Mllz), Th.. csc mstor can lJ.,
follo .... .. d b)' a tr ..qui ncy trlph'r ullng a lI .. paral .. translltor, F'l gu r e 6 IIhowa
a luUablt" lTylltal OlrUialor and t rIpter al .... t"11 IU It I ccnm-ctton to th., mtxe r
IC , If Ih ,' polarlty II \'hanKed, a tranlhltor typ.. II F 224 can b., uaed,

T5 1'5"'''' '1 T6
'0"

" BF ) 24 BF 324
JH""

u
7

I 1 " T'O'•S042P r- 330 '0 ' SO•, f--j,, w",
" . 9V OH2KT

Flg ,6: Crystal olclllator and coupling

Th.' coupltng of th.. crylltal olciUlltor to th.. tr lph 'r Ihould u.. mad.· 10 Ihat
th.. ccuvc rcr cur r ..nl of t hl' ve-r-y 1IIt',·p transhlor do.·. nOI Inc r"lIllt' In .. "cell
of 2 to 3 rn A , O n.. ccupttng tum I. al r ..ady too much,

2. CON"ST IWCT10:-.J

Thl' const ruc tion of t he t'oc etvv r- IIl10uld bv made on II douuleecoa ted I' C - lJo ard,
Tht' ot hvr ¥ltI ., II III Iht' to s-m of II cont tnuou s lo[,'ound eu r fuc e-, All holl'lI for
rompon ..n ll Ihal a ,".. not gr-ounded IIhould b., counlt-rllunk un t h e otlu-r- sid.' In
o rcer 10 avoid shc rt dn'ultll 10 g round,

2.1, SPEC IAL COM I'O"E~rS

I 1: SO ~ 2 I' (Si l'm .-nll)
1 2 : SO ~ 1 I' (S h-ml-nlll
1 3 : TAA !I!II J) {Stern .. nll )
1~: T A A 6 11 Ii (SI .'m l' nll )

Cryllial mh'r for 10 , 7 Mll z f0 1,1t channl'l t1padng of 25 kJLI.. or na rro ..... '· r Io t­

A M (I TT. ,", VG )
C''Yllal ([I II'n fo r !I Mill can allio t". ullt'd,
I F inductanct'l: IF-fllh'r 12 mm x 12 mm for r ..qulr.·d IF.
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AU Il F - c.: o U. an' ...ound on 5 mm dla {'o ll fo r m t' r a ...' it h VIIF c or-e,

Co il dahl for Figuro' 3 :

L I: 2 tUI-n. of 0, 3 mm d la . (2I1A\\GI . 'naml"II.·d copp c r \\Ir.'
L 2 : , turn . of 0 . 3 mm dla . ( 29 AWG) enamellvd coppr r "'in'
I. 3 : a turn . of 0.8 mm dia. ( 20 AWG ) " UVt' r- plltl l"d copp.' r wirl·.

coil tap: f tu r-n from c o ld ,,"
I. Ja: 2 tu nUl of 0. 3 mm dia . I 29 A WG ) .' nllm t' lll'd ccppe r ... Ir. ·
I. 4: , tU l'nlt of O. 8 mm d ia . ( 20 AWG I "liver-plated copper- ..... 11'<·

r. 5: 2 tu I·n. of O. , mm d ill , ( 2 !:1 AW G ) en a m e lle-d coppvr .... I n ·

L 6: 18 tu I'n l of O. , mm dill. ( 29 AW(; ) ,·nllml' lh·u coppo'r Vi i r-e, :i ~ Il

L 7: 10 tu rn e of 0. 3 mm d ia . ( 29 AW G ) ename lled copper ""In"
L 8: 10 turn . of 0.3 mm dla, I 29 AWG ) ename l lvd coppvr ...In· , I .. II

Coli dalll for F lll'U 1"0' ,.
L I: s lurn . of U.8 mm d la . 120A\\GI "ilvl"r- pl a l ...d c oppr-r- .... I r .'
I. 2: 2 tu r-ne of 0 . 3 mm dla . I 29 A WG I ename-l fed coppet- II I I '"

I. J : a tu rne of 0.8 mm dia, ( 20 AWe 1 eu v.. r -plal .. d ('opp.. r .... I n·
L 4 : 2 tu rnl of 0 , :I mm dia. (29A WG) ..namel.lt-d t-oppvr ... ir...

L 5: 18 tu rnl of 0,3 mm dia, ( 2UA WG ) e-nam ..ll .. d ('0 1'1''' 1' ....11·, ·

L 6: 10 lurn. of 0.3 mm dta , ( 2U AW G ) e-narn alled c o c ovr ,,,,In'
L 7: 18 tu r- ne of 0 .3 mm die . 1 29 A WGJ en am .. lled eoppe r .... In·
L 8: 12 tu rnl of (J,3 mm d ta, ( 29 AWe) ena m .. U..et copp.. r ...'11""

3. ~IEA SL' HI NG VALUES

F M r-ec etve e to r 145 M illo: with 10. j !\Il h c r:Yl l a l Itne r , ba nd ll'l d lh U kil l:
Cu r-r e nt d rain wunout li~al at 9 V: 16 rnA
Cu r rent drain wl1houl algnal at 12 V: III rnA

All tlublE>qut'nl "alu" " mt" (Ulul' ,'d a t 9 V :
S l"nlitl vl ty al fmod • I kill , devia tton • :!. 5 kilt tor 12 dB SI~AI):

I uv t a c v IlM S)

SI NA D-ratlo at 50 v»
SlN A I).l'Illio at 500 j,lV

100 j,lV Il MS )
I mV Il MS )

20 au
H au

lmagl' r ej ecu c n 20 eu
AM- ,upprf' n lon 8 1 0 .5 m v: ~5 dB
O ve elce d thn'lhold: 10 mV
Ltmnes- threehotd ( drop 1Il AF-voltag,· uy 3 dB rt'f. to I mV Input vo lt ag.. I:
2 V ( 4 V BM S )

SINA U • li gna I + noi..• + dilltortion
no tee + di.tortlon

ban dwidth of t hl' ml'IUlurlng _Yllt'm: 20 kill .

4. Hfo;n:HI";r.;CI-:S

III G . Otto: A I'orta bl .. SSU Tranlc{'h,t'r for lH- 146 Mlh .... ilh Fl\I-M oJul ..
P art III: FM -Modu ll'

v m- COMMUNICATIO~S 4 , F.ditlon 3/1972, P a lltol 158-163

12} II. J. F r a nkt' : An lntt'gralt'd Rt'ct'lvt'r Sylt .. m for AM, F M. SSU and C W ,
P a r t V II: T ht' AM -Modu l..

VHF CO MMUN ICAT IO:-;S 6 , Edtt tnn 3/1974 , P a g t'B 156-160

(31 Slt'nll' n _: Serntcondurto r A pplit'aUon Noh' " 197 3/1974 .
, 20·



A SIMPLE BANDPASS FILTER FOR THE 2 m BAND
b y H.J.Br andt, OJ 1 ZB

Ihla bandpalli rUt t-r .... a. 11 n ·. u lt of t h .. req ur rern ent s of th .' author- and IIt'\'('rll

nther- nm at .. u rll and "' 1111 main ly d"\',·!oped 10 lIu l,pn'"1 t h,' harmonics of t r -a n a­
111 101" 100.... . ' 1" am pllfh'rll (1) . The- fil te r i, (' lI ll ily abh- to ha ndle ou tput po wer-e
up to ut 1"11 111 SO W, T h. · ccnsr rce uon III .. Klr t·mt·l y aim ph ' un d th .. ba ndplul
fUtl, !" I, ..a llY to allle" . Thr- aupp" t-lIllon o f h arm on ic . a nd lu b- h a r-monk. of
th. , 2 m ba nd amou nt" to m o r- e tha n 30 d B, A Iu r-ttn- r- luoh'c t lvlly of appro ximat d y
20 dH can bt· t'x rW(" !I·(j from th .. PA· ala li:'· ' of the t ren ernnt e r , T he aoh'noll

IUt·1f ,,",'11 1 ahlO provld,' a fu rth'- r alt .. nu etton of out-o f-band ailinah.

Thl' a!mph' , ai.nllh··chamb,·r conet rccttcn ulilne two drcuilli hal been crltici~\'d

b~' a r expe r-t e , (If cou r-ee , II ...ould ha \·t· be en polllllbh' 10 obtain bt'\tl'r n,-
lIultll It h mo r v \·lIk nlllv.· circun r y, lnt e rmvdtate "andll a nd mo rt' n ' lIo na nl
drculn. !l o .... n· \T. 1I10"t amatt'url do nOI ha v" Iht· r "qul l'l'd m t'allurlng e qu fp­
m vnt 10 a llin t t u-m , lind th l'y are t h.. r .. Io r e ot tune Ullt ·. Thi ll Hh .' r ha l bt· .... n
r e-cetv ..d ... ilh Rn'll t .. n thulilalll ll1 in Ih t, :\Iun h'h In' lI o f Germany a nd a laql t'
number hn vr- In-r-n bullt,

I. C O NS T Ht'CT IO :'ll

Th, ' flth'r Iii ...ncl o ln ' d In II IIl1v t· r. pla t o:d box of 94 x ~ O x 2:!1 mm, Wh o:r t' lIuc h
II box la no! aveflable, It can 1J0: olJ lain..d from Ih .· I'ubll lllh.' r li or t h .-ir ro·pr... ­
1I ,·ntatlv ,'II. The cOIIJdal 1I0ck..t1l to r in pu t a nd ou t pu t can 1J0: mounted on pan el
A o r H. Sine .. a la rll t- nu mber- of va rloull typt' lI of plu j ll '" UI b.. uaed ... hen con­
1Ill1.1{'tlnil Ihll fllll' r , only t h.· rcnt r-e o f the 1I0 ckd III gtvcn , In Ih,' ce ev o f "0­
lillian A. B~C , .ock .·t ll fo r IIl1li lt-· holo: m ount m g lihould nOI lw u lI" d , s inc .. thvy
pr-ot ru de 100 far In lo It \<' Inn. r c ha mbo: r o f Ih.' fil t.. r ,

Th,' tn t e rn.ll.l ccns t ruc uon o f t h ., f ll l" r 1. gi n'n In Figu n' 2. 1' ....0 li ne ct rcu ne
mad., from 2 mill dla rm-t r-r- IIUv" r' pla lt'd c c pp.. r .... !r·t · art' t utlt'd .... ith tho ' a id of
alr - Hl'fI""<I tt-irnrner e, T h ,'y a,',' IIpuc ..d 15 mm f rom ancttu-r- and ar.. m cvnwe tn
IIl1tl ·"ha ll' · IW t ha t netth vr tilt' hot o r col d .. n<lll ca n e o uple- . Th ill IIpnclnj hll il
1J" " 11 fo und 10 be m oer fll.\,ou r ab j(- uiling th i. t yp.. of ccnet ructton , bot h .... It h ,-e­

1I 1,,·{·t to th .. tn sertron 101111 a nd r-Ipple-,

Th.· inpu t and oulpul rou pll ng III m ade In du c t tvely lin d e a lvanlt'ally uliing Hne e
of I m m <l laml'l.·r. IIHn'r· plah'd cop pvr- .... I n· t h a t a rt' eolde r ed t o rh.. lin.' el r ·
cutt at a point .... h"'rt· lin im ~wdan{'(' o f 50 n il p re evnt. E a ch o f th...c cou pling
Iin .·1 , . Io em--d mto a IImall Induc tanc (' (3 tumll uf 4 mm lnn.. r diaml· t .. r-,
It nKlh appr-ox , 7 mm) JUIII l,.. fol·... Ih .. coa xi al 80c kd , Th"' IIO: Indu{' tanc"l1 ar..
nol ",rr",dlvt' ", ilh ln Ih ,' Illl lIlIlJand r a n lit' of th.· fll l o: r . bUl rt'prt'lwnt "c hok"lI"
fo r h i llh .. r f rt' 'lu t'nc Jl>1I In Ih.· bl o ckin g ran " .... Tht,)· art· p rovidt·d 10 .. nllur", Ihat
Ih, · mit,!' ill r",lat i v('l y f,·.· ,· of I pur ioul n · lIonanC ' · I. T h. · rtr l t dt'lo:rlo rallo ll8 o f
th o: IItop - band attt'nuall"n a "" t o Ul' obIH' rvl'd alJov,· IIOll Mil l.

Th.· raid "ndl o f th,> l r lmm"ra lind r t' s onant Il nO:II aI',· Krou n <l .. d to Ih.· fll t " r
1J0li ",' ith Ih ., aid of a .Uv,· r· I'I III,·d dooblt· 1I01d .. r tall al ca n 1J0: ."l·n In Fi g. 2.
COIl\'t 'n liona l , Mo!d,' ,· ·{'oa h' d o r Iin - pl a t ...d 1I0 ld o: r ta lill w il l c au .... a con llid.. rabl .,
inc r .. a • •· o f th,' In . .. rt lon 10 11 ', linn' Ih .. HF-{'ur n ' nt II ... pt ·c!aily hl eh at Ih ill
l>olnt. Th.· IIpacln" of th,· r "llona nl-Hn", cl rcu illl from Ihf' ball t' o f t ht' bo x II rW"
Ilmall.. r th a n fro m Ih. ' ('on' I' . ·I hl. Tn"lIn . tha t Ih.· II F-{'uI ' rt'n tll art' main ly con·

(' ,' n t r Bh'd to th, ' botlom of th . · bali , F or Ihi l rt'BKOII, It i. p"" m l lll lb h ' fo r th ..
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vovvr- tu l... only Ilround.·d wit h th t' a id of th., tou r lIl'1f ·ta pplng IIl:r l",',1I pro vtc e d.
'I'In- f' ''" i1lon o f th .. a ll ~nm .. n t hoh-Ol In t h.' r-ov .. r an' Illv.·n In FillUn' 3,

I. L SPEC IAl. (OM I'OS1" NTS

(lilt 1I11vt'r- plal t'd box of !H mm 1I 50 mm 1I 25 m m,
Tw u etlve e-plnt ..d d " u b lo· »o tder tagll .
T \\.o air-81'IIcl'd lrimml' rll of 3 - -1 5 pF fo r {'hall,l, mounting, com pl t'h· with
lIold"r tagll,
T wo rOlllllll1 ,oc k..a ( U!IIC o r Imll lll'r J
2 mm dte . ( 12 A \\'G ) And I m m dla. ( 18 AWG ) aUv.' r- plalt- d copper wlr.. ,

2. A L! G SM E :-:T

Th." alillnm .·nl can b .. made In Il alm pltfit"d. or mor .. eompl ex mar me r- accor-d­
ln ll: to \\.'h l('h Ol,' a llu rin g aida a n' aVKllablt· to the In drv tdce Lam a t eu r-, T hr- lran ll·
mlt t,' r to b" ulwd for t h. , a llgnm.·nt IIhould bo' m sensntve t o m t a - match, Ir t h i s
la not th.- {'ast' . It IIhould bt' p rcieered by u a ln i lew d r-ive , rl'duc ing me e pe-e­
atlnll voi talll', or 1II8.1·t1nll a n a tt e-nuato r- Into t h.. sillnal path df rec t ly aft l' r the
t r a n llm lno' l" ( at x 1, If poe stble , a dum my e loe d or t ht· co r-r-ect Im p ..dan ce s hould
Iii' u,,'d fo r tilt' te rmlnat to n Z, O f eour.... , It III a l ao po s s i bl E' for you r own an ­
te-nna to be uee d If nut hlol d , t' la availabl.. , 1I0.... e ver-, t he 8tandlng- wavl' r atio
of the anh"nna wil l tend to dE'g radl' the Oll' allu r .. rnen t , It l0l" withoul , ay!nl
Ih at thl, IIhould only be done o n Ina cl lvt, frt' qu ..ndl'lI a nd th at monito r ing pau liI' ll
should be madl' dur-Ing 1i·llnllmilllllon8 M tt' r r top."II. t! n g th.' eaU·ll lin at rt·i\!Iar
Inter va t s ,

2,1. ALJG:"JM~NT FO R ru e ~I(JST }o'A VOl' ftA B LE PA SSBAND BJo:IIAVIOI 'H

Tht, m ..alurlng a rr·.lI nll t'rnl' nt ll vo·n In Flgu n' 4 III u eed, The tr-anern Itt e r- 111
fir 'lIt ly I ..t up fl.' a r t he cen t r e o f th e band. and thl" SWH·ml't l'r IIwitc h.' d to
rorward po wer, B et h clrculta of th e filtE'r a rt· now ali iflE' d for max imum fo r ­
ward pow .. r. TI1I' allgnm t'nt Ir-equoncte s e rv no \\. t un ed 10 t h e upper and towe r
blind limits lind th .. fll tl' r ct rcune l un t-d u ntil II Bultabl.. bandpalill c ha ract p r\lIlk
ia ulolaln. d cv.. r th r- wh o h ' band.

T hi ll aUgnm('nl ia nu t t he moat favourabll:" , but t h. , r"",qulr..d fUtl' rl ng wi ll be
p r-ovided. Th.. input Im pedance of Ih l· filter can l:" llh!bit a (;o nli ider ablt' dl'vlatlon
f rom th., r ..qu tred Im pedanc e , an d It may be nt·C'cBSllI·y for the out pu t I l a gl' of
thv t l'anamlttt>r I without at t e nuato r a t posltloo x I to bt- cor-r-ected fo r maximum
forward po .... l' r .

2, 2, ALlG~"M E~T FOR MI~IMt"M HI': FLECn:U POWEH

T h.. nuer 1, fil'ltly a!l ll:nt' d a. wa ll e xp lain I'd In Secttcn 2. I. t o o bta in the m Ollt
Iavour-abf e ba ndpalla I:hafacte r lltkl. T'he swn -met e r II no w Jn llt'r!('d Into the
Ilgnal path In front of Ihe ruter ( Fi ll. 51 a nd a \\.'ltc h ..d 10 reneetee pow e-r- In ­
dtcat ton . Th t, nne r III the n a ll ,o pd fo r m in im um reneetee pow e r- , a ft p r wh ich
t ht, fUt (' r III tu rr u-d arou nd ( r-e ve r-ee Ih .. In pu t a nd ou t put ) and Ii'll' allgnml'nt
rt-pl'at ..d. If tht" f r l u lt ll I rt· not lIa tllifactory , a mol"':' fa vour .blt' m in imum o f
t h.· rE'f1l'rtl"d powl'r IIhould bE' t rl ..d b)" vary illi Ii'll' a padnl d ( u llua ll y 6 mOl,
It't' F1i. 2 I, or by IIhUt inl t h to C'oupllnll tapll on Ii'll' r lIonant IIneli . In o rdl" r
to t' llll u re tha t no un\\.'a nt .. d tra nsfor mation t akl" pla ('('. th .. f ll tl" r la a lway, rl' ­
v.·rll.'d and tht' m toaSUI't'm t'nt ff'pt'at l' d, An a djulltm.. nt will alway s bl ' found
wh e f t' th E' r l'f1t'c t ..d po wl' r III v.. ry low OVl" f th t' wh ole 2m · bllnd lind d o.. , not
In{'rl'llil" until Ih .. ~nd IImln a r .. I'xc ..edl'd•
.. 2<16·



Flg.4: Mee luring let-up lor bell pe..bl nd beh e lliour

Flg.5: Me . suring se t-up lor e Ugnme nt 01 minimum rel lecled powe r

OJ 1ZB

Fig.6: Me . suring set-up lor . lIgnment 0' minimum rell ecled power using s
I wlpped-Ireque ncy me.lurlng IYl ie m .nd rell ectlon.l . ctor bridge
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If a K"' ''I, t-f n''IU t' ney m .. aKu rinll .yll!t· m l I'o ly .kop 1 and II r e rt ec ucn -ractor
mt'a ljlll' in lll u ,"idg., (" , g- 'r etcnrc 1l1l0 - T .' e1or Mud.. 1 T IUS- 50 I c a n b,' u .t'd.
tilt' allgnrn .nt la . of ccu rev, fa" .. a ah·r and qulcker ( F l i , II I , Th .. IIl.'1 .. cHvlty
cu r-v.. of a fllt ."r aHint'd on lIu,"h a rn.'a llurin K ayato'rn Clln U(' a e en in FIJUre 7_
Th." II1llO' rtlon 101'11 01 0 ,6 dB la th v only po .... cr·limltlni fac lor o r Ihl a ruter
1I1nc., th lt. loaa .. Ill b.· r-onverted Into h .'at , It h a ll b., ,' n fou nd . th.t an eve n
lo .... · r Inll '"l' tlon 10811 c a n U.' oUlll ln t'd if t h .· fi ll .... II a ll in"d for a aomt'what
la qj, t'l' bandw id rh .

3 , AI'PLICATIO~

A ~ haa b.' . n alre a dy mentluned , t ht, m a in a pplic a tion o f t hla filt e r la 10 au pp r e aa
ha r-mon u-e and au b ·harmon ica from 2 m -rrensmtu e ra. Sev et-al com m e rclaf Iy
Ilvlli lablt" t ra n"m lu e r a ptl a ll"IUI it good h armonic fil t e r . wh.. n ' . a th.. a uppre eeton
"f th .' 10r.1 oectt te to r a nd other lo.....· r t r t'qu.nt'l ,·a la som er tm ea r e la t lv t' ly poor,
If th l ll fllt e r la connec t ..d Into thf' entenne 11' de r, It w ill al.o pre v tde a n add l­
I l(II1 a l au pl'rt'lIlIlon of oUI·of ·band a 'Knll\1I du ring rec .. pt lo n ...-htch c an b.. o f i rE-a t
il. d \· a nl a ~.· to Ih o l;t> ametcu r-e 1h"t n" In the vldnlty o f IItro ll i tranllmltl.'ra .

3.1, ALlG~~II':\.'T OF ril l': I'OWEH OUTPUT ST AGES OF T HA iiSMIT T E HS

A ll could b.· neue..d In th e c all" o f a 2 N 33 75 pcwer ampll fl .. t-, It Il.'a . diffic u lt
t o t'a labllah ...t n-ther- th .. ou t put atai" .... a. t un ..d 10 t h e funda m ..ntal o r flr at har­
mente. In such caa t'll . II la adv laa blt' fo r au.. h a bandpa ll. f ll l .. r fo r th., s-e­
'IU!I' ~'d ban d 10 bt· connv.. t.·d Ul'l ....-r-n t ranllm ltt .. r a nd durnmy -Icad 110 that the
a Ui'll no·tIt or th .. ou t put IIt aeo' la ¥Uu·a nh·t'd t o b,' at t h .. r .. qulred Ir-equency ,

It ehcctd aillo u .. m ' lIllon .-d in th.. lam to cont ext Ihat If an In••·r tlon 10 •• of
mo re than 0.6 d B I. dete r mtned ",'h en inIJPrt l l1 i a cor- rec r ty -a t tgned flllt'r Int o
th,· Iil(:n a l pa th , thl a i . p" o uably ("'Ith Iht· cx cepuon o f IUihl dlff,· r .m rt' li in
Ih,' lllaldJin ~ ) due t o th~' fa ct tha t th.. harm on ic c oru ent fa l .UI.'d th .' o r lilna !
m .. a Ku/'t·m"nt . Ttw output IIt agt' IIl hould UnaHy I.w a ltgtlPd for maximum forward
pe...e r- In a nu ' a llu r ifl i a r ra ng t'm "nt •• aho... n In 1"1(\1 1'''' 4 .

a. a. E XI' r: HIMF::'-ITS WIT II T EST U IlCl"ITS

In Ih t· VII F!l"II F i"RnKt'. pn'ampI UI"r Ktait'a . mu lt ipl ie r- o r output stag.,. a r . ·
otn-n It' IIIl'd on a du m my loa d. Suc h a dummy loa d prc vto hO"'t·ver. a t e e -
mtnattcn for a U f r .· qu .·ncl.. . . ('\".. n fo r tho . ... ..... h lch would c a u It t o o.cl11a t ...
For Ihll 1" '••0 /1. i t i. m ol'(' favou r . bl.. for . ba nd pal ll fUIt'r t o b.. eOll n t'c t .. d
In f r ont of th.. dum my lo a d . 0 that thl' ttorm lnatl "n i . on ly ma d.. for tht' 1'...
qul r·.'d fn' qu t'n c)' ( po K.lb1)< m ol''' .0 than ... h.. n u. ifIg th .. a rlual anll'nnll I. 80
t hat any 1,'n d" /1 ('y 10 o.c llla t io n c a n b.' 1I .. t'n imm t' dia tt' ly Rnd avold.. d at an
.. a d )' I t.g., of d..vdoprn ,· n t .

4 . l';OT F:S

Til.· ve r ut lllt )· o f lIuch a fUI.'r fo !' t'xp. 'rlm ' ·nta ! llnd nOI'TIlal Opt· ration hav..
no" It'd lh t· a Ulhor ' t o dt' v.. lop a .Im ll a r f ilt t' 1' In Ih .. lIa m .. c aa.. for th .. 70 c m -
ban d, Th O' fl ra t fUt .. r p rototyp h av.. IIhow n th.1 a mall r trlmmt'ra . li n.. c ir-
culi. w ith . low .. r Im p.·dane a nd e r ... tt'r . pacinil b " t n Ih .. fllt .. r a ar.. re -
qulr t'd , E xa ct m". lIur"m ..nll and dlm ..nalonll .1''' t o bt' glvpn In a lall' r artl clt' .

~: d it o ra : I' rlnh ' d. bandpa.. fIlh' rll fOl' 2 m (3) a nd 70 e m (4) hav.. alr"ady I.",en
d ...cdb..d In thl . maa.l ln .. ,

·248 •



Flg.8; A protoly~ filler

5. nEF E HE NC E S

(I) II. J . Bra nd l: A T ranliis toriz t.'d Po we-r- A mpll flt' r (o r 2 m Us in g Ih t.' 2N 36 32 .
I' a 1'1 I I

VII F COro. I MUNJCAT10~S 3 . Edition -1 /1 971 . P a gl;' lj 235-2-17

(2 ) H. E. FllIc lwr: Camblin ... VHF llllndpalls FIlI ... ,'s
QS T De c e m ue r 1968 . l'a gt' -I4

(3 ) K. Mf'lwald: A Handpalll F UIl' r Io r- H !) ~fII l

VIIF CO MMUNICAT IONS I , Ed itio n 4/1969 , P a gt' ll 205- 208

(4) J . Ht' ll ho ft.'r : A St riplin.' Ba ndp ll s s Fllll' r fo r 70 cm
VHF CO~I Mt:NICATI(JXS 3, edition 4/1971 , P a ge s 222-223 .

T HIRD FRENCH EDITION OF VHF COMMUNICATIONS

Due to the gre itt popu litr it y uf th e fi r ,;t an d sec on d F rench om nibus l'ditlons
we are now to publi sh it new third cci ucn F III . Th is ed rtton \/0'111 be av ailable
In Apr il lrom ou r French r epr es ernauv e :

Mll e . Ch r istiane MICH E L - Les Pille"
F -89117 P A It L Y ( F r itnce )

p le as e Inlur m your Fr en ch s pe akmg fr iends of thes e th r-ee P r enc h om nibus
edi tion,; of VHF COMMUNICAT IONS.

· 249 -



A NUMERICAL INDICATION SYSTEM
by K.WUk. DC e YF

An lndka lor eyetvm I. to u.. d. ' lIc r lb" d t ha t allow. laqw num er-ele 10 b.. tncr­
clI l ..d on II te l c vte ton 1Ie'1·.· .·n . Indicating. tor Inatanci-, oil nw /u udn i rt'liult . T h.,
readout ha a l.1t'••n llm lt .. d t o fou r di git . IIln.'" thl. I, au CrIc-h-nt for Indication or:

M " lI l1urt'd vulUl'1 eucn a8 voltagr-, cu r-r-ent , " ..II!lII tlln<' ..
Tlrn.' ( hou I" lind mlnute1 l
Count .. r '·.·.ult. of I r-equ ..ncy lind or{"urand.'.

A 1arg.. r numb.. r of dlilit. i8 eetdcm nee .. II.III")' dUl' 10 th," Hrnita of thl" attain­
abl ., IIn'UrBC:Y or th,' m ..allurlna I:-'Iu·m. In addition to thla , (hn- ,' or four digit.
rvp rv... nl II dtapla)' ..... lth th.' mOll t fllvouT'abh· dlrnt'nalona for indkatlon 011 the­
ec r ecn of II TV -tubv .

T he vtd ec ayll lt'm gen.. rah·. II vid..o ,Ignal Iha l can be Ied df r-e r-tly 10 11 TV·
m oni to r o r rnodlfh-d TV- I'I,(','lv.' r (vld.,o ('lrcuII) ( I). A d"I'lma l point can b..
1I1\1 t'n 10 th t, r' lghl of each dililt.

I. TIlE svsn;1\I
The numcrtcat mdh-allnll sysh'm ('ompritlt'l:

I , " ub I.' gO'",' 1'810r

2, ~um t' l'k lt l l1I'n" rllO I'
3 , l\Iu lll ph ' u ' r
4, Vldl'o sillnal synlh,'slz.- r

(VC6 'r' ~'U08 J

I VC 6 '0' 009 J
( DC 6 'r' F 0\ 0 J
IOC6 YFOOK )

T h, ' foul' ('ir('ulls gtv en abovl.' aI'" eccommodeted on Ihr," · eepa r-ate I'e - bo a r d s
ha vlnll Ih,' d "tllgnaHons ih"" n In b l'HCkdll , T fu- di nwnllonl of till' boarda con­
rcrm t o th," ~; u l'Op,' a n al llndanJ of 100 m m by I tlO nun . T Ill'Y a n' d.'t>lgrlt'd a"
pl ull - in mcdutee u llin g ~ll pin ('onn.'(' IOI"8, T he complete syslt' m c pcre t ee n-om
a 5 V euppty .

2. PRI ~CII ' L f: OF ()I'ERAT I () ~

Th,' op,'ratlon of the C'!n'ulla la to L>e d,·.crlb,·d In conjuncuon ..... llh thl' block
diairam ilvt'n In FlilJ l'(' 1 : Th.' numedcal algna. and th, dec Ime l point a arl'
alorl'd and n'ad by fN'dlng approprlalt' IIlgnal" 10 Ih, dala In,,uls, Flv IInl.'a
art' requ rred for t'a('h data In put: BCO -c o d illi for th,' digit and on /off l'adlng
for Iht· dl'clmal point. Thla m ,'anl thaI 20 data IInt'l al't' r ,qul l,,'ll for (h,' four
d l gll a. Tbe dlglls 0 to II a n' tc rmcd from . ''\It'll . "lIm,'nl" of \I,' r·tlC'al and no­
r-tzonta l be r e,

2, t • r u» P UL SE: GEN EltA TO B

T h O' pulee gene s-ato r- rl' p rt's ,'nta Ih,' dock ot t h.. ayah'm and p r o vlde " th,' fol­
10lOl in g pu l l t' l:

I. CIOl'k pula.'. ( I Mlt l )
2, 1. ln,' .yn,h r·onlzlnll pula",s
3. Vl.'l'tlt"al aylwhronldni pulll<;>a
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2,2, TIl E NUMERiCA L m::>lE RATOR

Thll module II ft'd with clock pullel Iha t art' an e-ven muft ip!v of tht- lint' rn"
qut-ncy ( J MHz I. Wht·n dll plly"'d on a T V-.cn,t-n , tho' clock pUlll'l would r v
lull In ~o ve rttca l barl , T ht' ho rhontal pul.t'l .n' tho'n dlvld('d by ten 110 tha t
20 horizonta l ba r. rt'lul t , It I. po•• lblt' i n th l . manlier to dlvfde the ac r-een
Into a vi rtually eq ua re g r-Id, If th e poe tu ve e-lope o f th o' b.ra III used al limit,
The aq ue re rtet ce art' now ccmutned to form .t'gm o'nt. of the dJiit, T he dec t­
mal pgln t only ccm p r t••·• a .Ingl t' fl l'1d , Eac h of th t, It'im t·nt. II drtven tn ut­
vldually a nd ca n be d lap la Yt'd o r eupp r-eaaed . An JndlcaUon of 8,8,8,6 , ,'.' . ul t .
whe n all It'gmt'nt. a rt' t'lltorilzt'd, Th e Individual st-llmtont. a rt' dr-Iven by a
BCD tH'vt'n 'l'gmt-nt dec od e t-, Tho' t-equf r-ed dJg1t mUllt bt- Ied to tht- de-cod .. r- In
BC D· codl' until m e etec t rcn bt'am III In thai portion of th t' T V· ac r t' t'n .

2,3. MUL T IPL EXER

Since the num e r tce t gene retor can only proc.... ont'dlilt at a time the multi·
ple xe r- I. rt'qulred to ('nlurt' that the r equ jrcd digitI art' ft'u to th .. data lInt'1
at the co rrect t tm e ,

Th.' mu ltiplexer II Ied from the nu me rtcat gt'n.' ra to r ,

2, 4. VID EO SIGNAL SYNT tlES IZE H

A vldeo Ilgnal I. fo rm..d In thl. m od ul.. from Ih t' \·t'rtlcal and ho r l zont . l Iyn­
chronlz lni pula t' . of th o' pula., i t'nera lo r and th...Ignal fr om the nu merical ae ­
ne ra to r-, T be vfd eo Ilinal wIth a p..a k ampli tud.. of I. 2 V Into 75 n ( n t'ga t l l/e
golne .ync hr onlzlne pul .... ) I. f...d vi. a 75 n cabl to Iht' video monitor,

3, NOTES

Th... ..xt£O nt of c1reultry I. the um.. to Ind icate ... lt hE'r dark dJeln on a whit e
fj .. ld or ",hit.· flgu r... on a dark n... ld , In prac t tce , ncw ev ... r, II ha l been fou nd
that Il.'hltt· d lgln a rt' me r-e t'Ba lly r..adabl e , Fo r thla n '••on , th l. mode I. u.... d
In th .' p ra c tical c i rc uit.

F'ul l const ruction de ta il. a n' to b.' alv('n In one of th t' n... "'t ..dltlon. of VH f ·
CO MMUNlCA TIONS.

3, RE FER EN C ES

0 ) K, WUk: A Dom .... uc TV· Rt'Ct'!vt'r as Vldt'O Monitor
Vllf-' CO MMUNICATIONS 6, Edition 3/ 1974, I' a a t' s '86· 19 0.
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CRY S TAL Sand CRY S TAL F I L T E R S
for equ ipment described In VHF COMMUNICATIONS

CRYS TALS and CRYSTAL FILTE RS

Crys tal lilte. XF·9A tID. SSB) ..."l" bo th l idebarn::l crys.al l
Crys tal hiler XF-9B ~IOf SSB) with bo th lldo&band crys lala
Crystal liite' XF·9C tID. AM; :H S kH I )
Crystal hllef XF·90 tlo. AM, 5.00 kHz) ..•
Crystal fill er x F·9E [tor FM, 12 00 kHI ) ._
Crys tallill.II ' XF·9M ilo. CW; 0 SO kHI ) Wllh ca"i" . crystal
Cry, 'al filtel XF-9NB JCW r,lle. e pol,,; 400 Hz; wIth came, crystall
CrySII11IIIer OF·9FO {lor FM. 15 kHI )
Sideband crystal XF·90 1 (8.9985 MHz)
Sideband crystal XF·902 {9 OOlS MHz)
Camll' crystal XF-900 i90000 MHz)

STANDARD FREQUENCY CRYSTALS

Cryst al 5 0000 MHl (HC· 6 /U) 10f OK 1 OF 022
Crys ta l 1 0000 MHl (XS 6002) .
C rys ta l 1.0000 MHl (XS 06051 10f 750 oven.

72 MHl (HC-25/U j .
FollOWIng I,equen t'..., avaIlable u long as , toc l< la"s
72000 1 72025 I 72050 I 72 075 1 72 100 1 72,125 I 72 150 1 72 175/ 72 200 1
72 225 /72250 1 72275 I 72.300 1 72325 f 72350 I 72375 I 72,100 1 72 425 1
72,450 1 72 475 f 72 500 I 72,575 MHl

Crysla l
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crys ta l
Crys la l
Crys ta l
Crystal
Cry. I, 1
Crystal
Cry, tal
Crystal
Cry. lal
Cry"al

C rys lal oven

C rysla ' socke l
C rysla l sockel
Crys lal IOckel

CryShlis

Ce rafTlIt hllllf

96 ,0000 MHI
96.0000 MHz
958333 MHz
78 8580 MH z
67 ,3333 MHz
665000 MHz
65.7500 MHI
65.500(1 MHz
65 2500 MHZ
650000 MH z
&13333 MHz
62 .0000 MHl
576000 MHl
57 6000 MHl
38 9000MHl
386667 MHl

1 4400 MHl

XT-2 (12 V)

IO!'He- 6/ U
tor HC·25 /U
10f HC-25/U

(He · 6/U j lor 70 erneonllftt1e,.
(He -25/U j lor 70 ern conve rlef,
(He -25/UI 10f 70 ern ccnverte-e
(HC- 61Uj 10f ATV TX (OJ 4lB)
(He - 6/U) lor 70 cen I 10 m conve t1ef'
(He- 6/U ) lor synlhe.i. VFO (OJ 5 HO)
(HC- 6/U )
(He - 6/U )
(He- 6/U )
(He· 6/U) ..
(HC- 6/U) 10f ATVt onvllt1ef (OJ 5 XA )
(HC- 6/U ) IO!' . ynlhu,. VFO (OJ 5 HOI
(HC-25/ U) ..
(HC· 6/U ) ... "
(HC- 6/U ) IO!' OJ 4 LB 001 ATV·TX
(HC- 6/U ) 101'2·m-tonvet111"
(HC- 6 /U ) 10f .ynlhuilll' OK1 OF 012

750C •.

ho rizon tal mou nl,ng ..
horilon lal mo"nllng
vefl,eal moun llng ..•.•....

10f FM IF-.'llp DC 6 HL 00 7

OM 110.­
OM 148.­
OM ISO.­
OM 1SO.­
OM ISO.­
OM "0,­
OM 172­
OM 165,­

OM 15 ­
0 M 15 ­
0 M 15 -

0M 26 ­
0 M 34 ­
0M 34 ­
0 M 26.­
OM 22.­
OM 22.­
OM 22.­
OM 22 ­
0 M 22,­
OM 22,­
OM 22­
0 M 22 ­
0M 33 SO
OM 22,­
OM 25.­
OM 17.­
OM 22.50

OM 25.-
OM 26.-
OM SO -

OM 82 ,-

OM 5-
OM 5-
OM 1SO

OM 23 -

OM 70 -
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MICROWAVE MODULES LIMITED

MM C
1296

1296 MHz CONVERTER Microstriptine. Schottky diode mixer
IF:28-30 MHz or 144-146 MHz /Noise figure: typ.8.SdB / Overall gain 25 dB

432 MHz CONVERTER 2 silicon preamplif ier stages.
MOSFET mixer. All UHF circuits in microslrip techn ol ogy.
No ise f igure: typo3.8 dB I Overal l gain : typo30 dB
IF: 28-30 MHz or 144·146 MHz 9· 15 V / 30 rnA

144 MHz MOSFET CONVERTER Noise figure: typo2.8 dB
Overall gain: typo30 dB I IF: 28-30 MHz. others on request.
9 -15 V / 20 rnA

VARACTOR TRIPLER 144/432 MHz Max.input at 144 MHz: 20 W
(FM,CW) - 10 W (AM). Max. oulpul al 432 MHz: 14 W

VARACTOR TRIPLER 432/1296 MHz Max.lnput at 432 MHz: 24 W
(FM, CW) · 12 W (AM) / Max.outpu t at 1296 MHz: 14 W

ATV CONVERTER Input frequency range: 430·440 MHz
IF range: CCIR Channel 3 (48 MHz) I Noise f igu re: typo3.8 dB
Bandwid th : 10 MHz I Gain : typo25 dB 1 9 ~ 15 V / 30 rnA

All modules are enclosed in black cast-aluminium cases 01 13 em by 6 em
by 3 cm and are fitted with BNC connectors. Input and output impedance
is 50 Ohms. Completely professional technology, manufacture, and aliq n­
ment . Extremely suitable for operation via OSCAR 7 or tor normal VHF/ ­
UHF communications.

• 2M) ·



mobile
antennas

Introdu c ing the J·BE AM range of ve r y htgh -qualtty m obil e antennas (or a ll
co m m erc tei I r-equenc tes and (or the z- m and 70- em band s. Doth stam tess -stee!
and glns a -Hbr e types ar-e ava ilable , 0('10..... a Iew examples from the wtdo r an ge
of types from "A/4 to s tacked 5/8 ), co llnears fur UHF.

•

.'.",
":': -1:

9
~. 4\

t,,~ 'A h ... TA·' I",. U. r.,.. UI h,.. ", r.,,""

Mode l Ty ){' Frequency Gain w otght F e a t u r e s

TA 5/ 8 x 144· 175 MHz 3 dB 275 g Gla s s -flbrl' whip
TA-S 5(8 , 144 -1 75 MH z 3 dB 275 II: u taa a-nbre with 5 m cable
TA • 1( . x 144 - 175 M Hl o dB 130 it Stainless st('p! ( PH 17- 7)

U 3 5(8 , 400·-\70 MH z 3 an 100 g Sliver-plated. ep oxy co ated
U • Coh nea r 420·470 M H1. • dB 150 s Stacked " /4 and 5/8 >..
U 5 CollnE'ar 420·470 MHz 5 dB 175 g Stacked 5/8 x and 5/8 >..

Avanatne Via the repre se ntatives o( VHF COMMUN ICATIONS. Wou ld proress tonat
cu s tomer s please contact the Antenna Dep t o f VHF COMMUNICATIONS di rect .
Full caralogs of the wtde range of profes s ional antennas avat table on r equest.

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

West-G erm any . Tel ep hone (0 9191) 9 1 57 or (0 91 33) 33 40



I.~ CRYSTAL FILTERS OSCILLATOR CR Y S TAL S

6~t SYNONYMOUS FOR QUALITY
AND ADVANCED TECHNOLOGY

NEW STANDARD FILTERS

CW-FI LTER XE·9NB Bee table

SWITCHABLE SSB FILTERS
for 8 fixed carrier frequency of g.OOO MHz

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

See XF·9B for all other epecrftcencna

The carrier crystal XF 903 is provided

Filte r Type XF-9A XF-9B XF-9C XF-90 XF-9E XF-9NB

Apphc.l!on BSB 55B AM AM FM CW
Transml'

Number 0' crys'al, 5 5 5 , , ,
3 dB barld w,d ,h 2,4 kH z 2 3kHz 36 kHz .. 8 kHz 11.5kHz 0.4 kHz

6 dB b!lnclwi(j ' h 25 kHz 2,4 kH z 315 kHz 5 0 kHz 12.0 kHz 0 5kHz

Ripp le <, dB < 2 08 < 2 d8 < 2 dB < 2 0B < 0.5 dB
InsertIon lou < 3 dB < 3 5 08 < 35 dB < 3,5 0B < 3.5 dB < 8.5d8

Z 500 0 500 0 500 0 500 0 ' >00 0 500 0
Te.m 'flahon

C 300' 30 pF 30 0' 300' 30 pF 30 0'

Shape 'a clor
(6 5Od8) 1.7 (8 60 dBJ 1 8 (6 6Od8) 1 e (6 6OdB) 1,8 (66008) 1.8 (8.60d8) 2 2

(680d8) 2 2 (6 80 08)2 2 (6 60 d8):2 :2 (6 BOdB) 22 (6.80 d8) 4 0

UIl,ma'e .allellon > 45 d8 I > l 00d8 > 100d8 > toosa > 90d8 > 90 d8

XF·9A lin d XF-9B complete wi th XF 901, XF 902
XF·9N B comple te with XF 903

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH *o 6924 Neekarbl. eIlol . heim . PO. llaell 7
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