
J20419F

I

I

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

VOLUME NO.5 EDITION. NOVEMBER 1973 OM • .00

Satellite and Terrestrial Communications



VHF
COMMUNICATIONS

Publishe d by:
Verl.g UKW-BERICHTE. H, nt J, Dohlul a HG. 8521 Rllthl be rg/Erllngln, Zum AU" Jcnt l turm 17
hd Rep 01 Germeny Tel. (091 91)31 48 end (091 35) 4 07

Publl.h,,.:
t . B,ttl n, H, Oohlul , R. Lentz , t _qu.' pll1a

Edllon :
Terry D. Blltln, G3NQ / OJOBQ. ,., ponl lbl. for the te ..t and I.youl
Robert E. Lentz, DL3WR. r..pon,lb•• for the tectlnleel conllnii

Ad."rtl l inv mlnIVI' :
T. Bilta n, T,1. (09191) - 31-43

VHF COMMUNICATIONS,
the international edition of the German pubtlcettce UKW.8ERICHTE, is II quarte,ly amateur
rad io magazine .spedotly coler ing lor the VHFjUHF/SHF ,echnology. It is published In
February, May, August end Novemb er, Th, lubKript ion price i. OM '4,00 or nltional
equivalent per year. Individual cop l. , ere .vailab le 810M 4.00, or equlvolent, eodl.
Subscriptions , orden 01 ind ivid uol copies, purdlase 01 P. C. boards and advert ised special
components, advertisements ond contributions to the magazine should b. addrened to
the na lional representative.

(£)Verll g UKW·BERICHTE 1911
All rights reserved. Reprinls, trans lations or extraets on ly with Iho written opprov ol 01 the
publisher.

Printed in the Fed. Rep. of Germony by R. Reidlenbadl KG, 8500 Nuernberg, Krelingstr . 39

VUITI'tt:TUHQ(H,

Arl)tltllina
A...ln l
AUII . I U.
Btllg,"m
C. ,...,. W, P'oY
0."....' 10.
f •• "c.
Flnl."d
0 ...........

Holl.nd
lil ly
Luumbow'll
NO....I)'
South A"lei
N_ Z..llnd
SPlI"+POrlug.1
S_d."
Swlln.l.nd

U"' tH Kingdom

USA·hll COM'

USA·C..,lt ,
& W..I

!lEPRElS( NTA' IV[S ,

"" l!'W. I Z.j.,_l)'c. 0 •• 1 C..... 0,.. 1132. 8 UENOS ...IRES S 18
H.... J Dohllli . C.H'Wlllilt 8."ltve•• ,n WIEN Klo 17.1lO • . I'SdIKlo WIEN 1,1. 1411
WI" PO 80. Illll. TOOFtAK . VIC 31012. T. I 24-8ll52
E D. I'lIh • . ON 5 JK. S4 14'0 H E. KlpaU..I•. 10. T.11fon (062) 4i45J . PCR _ '11
Otto "'~ I "b l r . VE IIOH. 11111 e n Cr.l , NW, MFOIC INE H.. t , "lb . h i 403-&278.l48
S"." JICO~"on. O. ml.lo.omm" " lI&.d ell. S·23eiOO VEll INQE. T. I.~
Ch,I,II.n. Midli l. F 5 S .... f-80 P..FllY, I. , Plli61
hro VIllo. OH 2 NX. 04740 S...l INK....... Poalg lro 4JlD :»-0 lind h l.fon 11151l1l12l!15
V"lllI UKW-SERICHTE H 00111..1 oHO, D-8521 RIU;~ Erl.~.". Zum .....IId1t1tllrm n
T.l Oil ]6.;0107. Oil 11-3148. Konl... I'SdIKlo :104 Nbt . Comml"bI"k Erl 810_.
O,"lltdo. S...k Er!, 7t5/403«l
S HOOll"IrHI. PA • "'SH. AU"nO, Or'"joHUHI 40. 'lro In 2 2ll2. t.I.1on lO5<lllOJ _ 1 28"
STf I rI , (12 0lK) " ,. _"'. 15. 1·21)1)4 ... llANO. hI, 1" II. COnIO Co"lnil PoaI••• l1....
P. WltlIl , LX 1 CW. T"""l lon. DUOELANOE. Poallchldolo.otllo no05
H, Th'lI . LA 4 VO, Ph . PIdI.......... 15, N 1»- lVSAKER pr Olio, Poalg lro 31l1OOO
" r1hur H._II)' ZS & O. PO Bo. M. POINT. O,,'bI" T.I 31 21 21
E 1.4 Z,mm.....I"" , ZL 1 " 0 0 . PO, Bo. M. WEllSfOAO. T. l, 1lO 24
JuliO .. , Prillo .. lonlO, E" 4 CJ. 1.4"0 1'1 10 ·15. Oonolo Corlh MI S"·S, h i 243 83 M
S...." J' COblon , Olmllkommll"l~rdln Ill, S·23llllO vELLINOE. h i 04G-4204:lll
HI"I I. Oolo lul . Sc!IwI ,nr<IdI.Krld"'"II.1l ZORICH, KlO "253--41 . PSchKlo
ZORICH JD..54 M
VHf CO...MUNIC...TIONS (UK) LId . II fI<,. S,OICtwlr . K,nllilon Ad STAIN!9, M,del.
h i 714-54401 \511""
VHF COMMUN C..T1ONS 1'1.... PJIIIbw<y. K 2 TXIl, .. OIlY At>choI"lOl'l . W 2 UCZ. II5No"h
Mi l" S, J A"' ~ STOWN. NY 1.701. T.L 716--661--&34~

B«I Elda . W0EN C . &:l 8'1 . Ancl..w. FtAPIO CITY. so 57701. T.l. lIJ&.3t2",,143



A PUBLICATI ON FO R THE RADI O AMATEUR
ESPEC IA LLY COV ER I NG VH F, U H F AND M I C RO W AVE S
VO LU M E NO .5 EDITI ON 4 N O VEM BER 1973

J Keeue r 9 MHz FM EXC' ler Matcnlng the SO·Channel 194-202
OK 1 OF Synthee,ze'

K W llk Dlglt81 Vol tmeter 203-207
DC 6 YF

H J Franke An Integrated Aecelvflr Syllem for AM, f M. sSB 208-21 1
DK 1 PN and CW

Part IV AF Ampli fier lind CW F,Uer

H J Franke An Integrated ReCeiVer Syllam for AM, fM. SSB 21 2-219
OK 1 PN lind CW

Par' V Input Module and FM pcrncn

T Brtte n Antenna Notebook 220-223
G 3 JVO
01 e 60
G3 WPO OSCAR 6 Antenna O',eCIIOf'l as a f U" Cl iOn of Time for I 224-225
DE 6 TH Ground Stallon ,n We&te, n Europe
OJ 3 RV

P Klein Summary of AM 5A T·QSCA R·B Spacecraft System 226-227
K 3 JTE

K P Trrnmann An eW SSB Tr/lnllmLller auuable for OSC AR 6 and OSC AR 7 228-233
0 1 9 ZA

B lubbe Mi rll -MQSFET Converter for 2 meter, 234-23\J
OJ 5 XA

Editor, linear Repeater OK c A '"
D E Schmllzer Variable Frequency OaClliator Module for the Modular 241-243
DJ 4 BG Receiv er Syatem

K, W 1Ik TV Pattern Generalor 250-254
DC 6 VF AdditIonal Board l or Grid end 0 01 Pattern

In s pite of inc reasing costs , we have dec ided to keep the subsc r iption pr ice
down at 14, 00 DM as It has been fo r the las t thr ee ye ars , Pl e as e as si st us In
keeping our prices as low as possible by Int ro duc ing VHF COMMUNICATIONS
to othe r VHF/U HF am ateur s , It is no t our principle to fill the mag azine with
adve r ti sem e nts in o r de r to make ends meet .
P le as e d e not Iurget to r e new your subs c r iptio n to VHF COMMUNICAT IONS (o r
1974, The r e ar e lots ot outst and ing de s igns and articles co ming up su ch as a
ttnear -tr ans vcrter for 144 MHz/ 432 MHz, trans isto r ized li near amp lifie r (or
432 MHz, Itne ar -tr ansve r te r {or 144 MHz/1 296 MHz, highly s otec nv e conve r te r
for repe ate r r ece ivers . foxhunt r ece iver for 2 m wit h pr eset channe ls . w tdeband
r ertectomoter 0- 1300 MHz for 50 Ohms . e tc .

The pU blishe r s and st arr woul d like to wi sh all r e aders a ve r y Me r r y Chr is tmas
and a happy 1974 OJ 3 QC, DL 3 WH, G 3 J VQ / OJ 0 BQ
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9 MHz FM EXCITER MATCHING THE 80-CHANKEL
SYNTHESIZER

by J. Kestler, OK 1 OF

:'o loduh'. D.... I OF 001 t(.l 006 of an 80-channd ynlh... Ilt" r for 13S 10 137 :'oflll
.... n d.acrlbed in (11, rhl. ar-t icle- la to d.acrib., modul... UK I O F 007 to 010
...hlch hlln tilt (01l0... lni (ul\.tlon.. : !;l :'o llh F ~l . XCI1< r . A F- pr.'amplili.r.
17S0 Ih calUni IOn.' . m ra t o r and t r ..nero u mlhr, i-Ijl\l rt'l il\"'11 a b!cK.'k
llia"ram of a F:'oI t eaneceive r comprl"mg Ih. a .' modul.a, l ' n ' v lQu llly d'lIcrll...d
modu!•• d.lilrib.d by oth"r aUlhor c..n b. u vd (or tho olh . r modu l• • liueh ali
po .... I' amplUwr. r .. c .. ln con" ,·tt r and IF chllln, 0 . tall of lIultabl .. modul..
.... re ih.'n In (II,

I'" ,,1 -.

OK , OF

....~...,
••... ",. mt

.- .-.
''' - ''

fig. 1 : Block diag ram o f a FM tr anacetver w lth ijO-challlll'1 s ~'nth(, sl l.{> r

1, !I '\!lI L F :-' I EXClTi-.H U .... I elF 007

I'h . n lin 1"' 0 POlo;lbllit" II o( g.n. ratlnlf II (r.Qu.nry·modl.llat .... lilinal:

Oil I'u l lin lf Ih . fJ·"QU.nc:;. o( II 1.( ur crylltal-controll .d oll('Ul"lor ... ith Ih. , aid
of II \Ol las",-<l.,p' nd. nt clll>ariIHn(' .. ( ve rector- dtodc I In Ih. f r . Ilu. ncy­
d.\< rmlninll circuit,

bl I'hatH modulallon of a ('Q'"lal-conl roll .. d IIi~nal.

I'IH" d llladyanla~ ,' of phall " modulatlon i. Ihal Ih ., a Ualfl llblo' fr .-qu , ncy dvv ta t iou
il Y " I'~' lUll ...hh-h /n .'anll that II fr '< 'lu" nl')" mulliplk a llf>n ill 1l1WIIY. /1 ,-c " lIo;ary
llul.a"'Cju ,'nl l u Ih, · phil 0; '- mn<!ul .. tur- . All an ""' amph ', " phHIl,'-rno<!u llll .-<! !;l Mil l
~' IlI' I' i l' l' ... ilh II "hllh<' (h'Yh, l lo n of .!.1T (l d, ',, ] m od ulut or- ] lind 11 1J1l,tJu]1llInlf fn'­
qU <'Ill'~- o f JUU li t " ou ,,-j "",h lbl t t l1<' (ollolli nfl: c qutvah-n t fl' ,'clu ,ney ' !c'YiatitHl:

lr. f · f M ll !:. f. J UU ll 11 . !H O lh.;

O f cou r e v, II f rt'qu .' ncy dvvfatton of II pprolllmahl~' 5 kIll I" r ,quind ...h, " ullini
a 2S kllz c hanne] spaclnll: and t h.· appropriah' IF ba ndll' ldt h la ..pp roximat .. ly
15 kllz. fh i " m .. a na t hat Ihlll tJ P of modulat ion ill nOI 1>O lIlIl blt .
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T Il\' f r , -qul' ney fJ labllh~- U( an I ,e osctttato r wh",;<- f1-"qu"Il<:~' ill n l odu l" k d b~­

a vIII'ador ,lIOII.' III not lIurrkhnl for t h" l' u ll jll' U opl'rating conditiolill ,-11I'uUn­
h · rt-d, (01' 111 ..1I1I\(' l-, d u l"ln J: mobil,- 01"-1'1111011 or whvu 111 1''''- tempor-nture flue lull­
ti on a an' 10 be expvcted . A VC XO { vo ll ll ll, · - c ullt l"l. !l ,' d CI"PI IIII ol'ldllalu ,", III no t
uau ally a bl, ' 10 p r o vid .· II lIuffich'ntly larl,:" and Ilrll_'"I' rr-"qul'ncy ch-vlation wIth
no rma l c r-yeta l s ,

T hl' rn o s t Iavou r-abh- c I>rll l'romilil' t."'I .... ' ·. ·1I frt"IU "IH'~' btablllly and thr- p<>lItiibillly
o f fl'l'qu ... ncy modulation Is p r-uvlucd by t lw follo.... illl,l ci rcuit whk h U'H'>! a
ce-r-n mic I F rllt"r lUI f rt'qu.-nc~' dl' ll<:ndt'nl circu It , 1 h- l a t i v.' I ~' e h"lI p ·L 5 :.TII/.
c cr-amlc ril lt-I'II a I'" avuil"l.lh· fOI' UII ., in Ih,' 'wund lutor-uu-dlnt c ( r 'llu .-Jwy of
1'1-1·"lv.' rs 0P"I'lIllnlll m-"orulng to tln- l 'S TV btandal'd, T Il\' '; ,-Iwr,,\.-d Ir-cquvucy
hi m e n d<>u l.lh'd 10 ~l 1\1I l l ,

OK 1 OF elO7

'~~"....,· I"',,,• l<ll '",

· -

Fig, 2 : Circu it di agram of t he 9 MHO': FM excne r

T h ,' ci rcu li d la g l'a m o f th.' !l :'lUl l Ft\1 vxctre r 1M glv'-n In Figun' 2, T IH' cornrntc
Ii lt e r- III In t he fl' ...dbac k link o f ti ll' oscillalO I- t r-ansf s t o r- T J UI , TIlt' varnctor­
dJ od.· who ll" mvnn ca pac It anc e- !s compcuanted tc r by Imluctam-c l., j ill , ttl ablt,
10 prcv tde a m ax im um Ia-vq ue nc y devta t ton in ,' x(' . ' Sti o f + 5 kl l z , T he oporuung
vo ltnge of Ih ... cecttta to r IIt8i " Il'I titaLlil i;wd with t h e- aid of a 11,2 V " .. IWI' diode,

T h r- subll .. quent s t all " T j 02 III looeely couple-d via a capacitor of oJ 1'1" 10 th ,'
oscill a to r ci rcu li lind doublvs th ,' 4 , 5 MILt. Hignal to 9 :'lUll, Tilt' Iol Iow ing band­
pa ils fl lt . -r c on s ll>tll o f 1"1'8dy-mad.- nllnlatu l"I' I r'a llll fol"lnt 'rti tor 10 , j :'lU ll wh ic h
a rt' cou ph'd a n d r " lIonait· d 10 9 1\1111. .... l th tho' old o f aT-circuit com prlllilll,:
t h t-ee capac itors , T h .. out pu t s t ag t' Is cqci ppvd "Ith a 10.... -1·,·al' llv.' I r a nl>ill lo l'
( T 703 ) wh ich amplJ fl l ' s Ih., !.I Mil t lIill nnl to appr-cx tmutc-Iy I m w. Th,' r",.Ollanl
circu it a t the out put m atchvs lIlt' nu tpu t s tag" 10 5U 11,
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FI,iUrl' 3 al.".·, Iho' charach'rhtlc
cu rve of th .. modulator In Ih. · FM
.' lI; c lt .. r-, T h.· c u rvv I. lIufflc!<'ntly
UnO'ar In t h O' rani" of !:. 10 kHz
from th .· ccnrr.. fn·(IIHncy.

Flg.3 : Modu l a tl u n character istics
of the FM excuc r

I I I I ,
~

•
c-~

· -t-- -
·
·

I. 1. SPEC IAl. COM I' OSE:ITS F OH t», I O F 007

T 701 : UF 272 o r BSX 29 ( ~'a l rc h jJd I .1lIcon p~p U ll ~' tunai.tor
T 702: S~' l iS . US;'; 26 (2 N 708) or limllar VH F tunal,lo r
T 703: UF 173 o r UF 22 4

U 701: MV 1650 ( 120 p F a t 4 V. Moto rol a I o r t wo BA 124!6S or
SA UO/6S ( AEG- Tfk )

n 702: HZY 8S!C8 V2 or c uu- r 8.2 V 7.l·n,·r dtodv

I. 701: 40 turn . or . trand t'd ..... l rt' ( 20 II; 0. 04 mru dill. ) o r IlmUll r
In lIpO'dal call ','1.

L 702 - L 704 : Ml ni llt ur.. 10.7 Mill I F trandorm .. rl .

C.. r a m ie fUtt' r 4 . 5 Mill Murat a SFC 4 . 5 MA .

Ch 701 : Ap proll.. 20 ~II mlnlalUrt· r,· r r H.· c hok...

Fig . 4 : Pr int e d circuit bo a r d OK 1 OF 007 (or the F M cxc u cr

1.2 . CONSTlWCTIO:'.'

Thl. module lIaccommodal e d on PC-board lJK I OF 007 ..... ho • •• dlm .nllon. aI' "
80 mm ll. 40 mm. Thl. P C - bo ard I. alv..n In Fl lIl r .. 4 t0olwth"r with th.· com­
pon ..n t locationI. Tho board II u.ually mounted toa.. th e r- wit h modul .. OK 1 OF
008 a. shown In I' l gu r .. 7.

1. 3. ALIG N~H:NT OF T il l': 9 MH z FM EXC ITE It

F l r . Uy . the opernuon of tht' o.dllato r I. ch ec ked by ccnnect tng a n op" ratlna
volt'i£" o r 10 V 10 ccnnocucn Pt 702 and. OC VOltait' o f S V to cormecnon
1'1 7 01. Th l . I, foUowt'd by connf'c1Ina.n o.clllo,cop.. to Ih .. b•••· of t r . n . i lltor
T 702 or by monltorlni t h slanal . and ha rmonic. or t ht' .Ianal .... lth rne aid of
a r vc e tver- , It mllY b., ne c ary to alt .. r t he v.lue of c epecno r cc in c r-oer to
ccm p.. n eat .. fo r th .. 'pre ad o f t he ccremte fUte r and t r an . l .to r T 701. cc ehou td

- 19 6 -



only b.' Jus t la rllt' o'nou ~h that t h., oscttrat c r- comm enc e s olicUlation a t all ti m ... .
T h.· r-eeonant ctrcuue comp rtetng L 702 to L 704 ar,' aliined ae v.. ral times for
m a xi m um ou t put. 1,'lna ll y, tho' allgnmo'nt cart' ot Inducte nc .. L 701 shcul d b,'
adju~tcd ec that tht, out pu t It-equ e- ncy a t conm-ctton Pt 703 III exactly 9 Ml h .

" .,
,~_I'''C":''';' _~~=~~~--- _

'"ooct rIP: bil! b ill ~----<!.~ :" l
" ~'~,:", -fH I ..~r"'H -t r . t~ .
•... I ( 10. _ 11Il' _ ''II.

.. ' '10 1 J6G.'.: ", '0 ",n - .,,, T602Jill • . .F.' , . t . ~ . ac 109
7"C I tCJt<=J c:::J-

~
" O' = = ,?= ,~' I'"
I~. .. ,...t...,' '!.''J...... ""' ... ~

~'I,O .,, " '''0
"'u"' IO' ~ .. ,

,. ,

0.''.co·,;

T 801 • .,;
BF245A

OK 1 OF008

flg.5 : Circuit diagram or t he AF pre ampl lf te r

2. A F - P R fo:A fo,IP LI F IE H OK J OF 008

T'he ct rccn diag ram o f thh m odule III KJvt'n In F lgur.. 5 . Tht, In pu t sta gl'
equipped w ith the Iteld .. (( pct tran s i stor T 80 1 III UIH' d all Im p..dane '· co nverto r
In or-de r- t o allow co nn ectton o f high Im pedance m ic rophones SUch a ll c rY8tai
type-a , T he wh oJt' voltag., Gain Ie prcv tded by the i nlt'g ra t ..d a m p llne r 1 80 1 ,
The gaIn rigu r c and t h u ll th e Ir-equ ency dt' v latloll of t h,' t t-a n a m itt er c an be ad ­
juetvd ...d th t ht' aid o f a n e xt e r na l pot ..n uom ete r ( I' 8 01) . T he c alling- tone
vohagt' fr om t ho' 1750 Il l. g...m-r ator- V K 1 O F 0 09 Is it'd from ccnnectton I't 8 02
t o t hO' non - reve r tin g In pu t o f t h t' a m pli fier .

In order to .'neurr· t h at the a djac ent c hannela a r t' not Inte r-Ie r-ed with du " to
Inco r-r-ec t ope r etton of the F1\1 t ran s mtttes- , a f r ...quency d...vtaucn li mUe r ha l
be-en p r-ovided, When t h,' AF prt' am p ll fit' r Iii c ve r to a ded, I:1I1Icon d lod"l1 D 802
and I} 803 wUl conduct a nd will clip tho' A f' out put tligna l 10 a value o f :!:.0 . 7 V.
A ll ca n ln- St' I'11 In F l gun' 3, th l , modulat Icn vu ltalj: l' co r -rea pon d s to a fr.. quency
d..vtattcn o f appr-ox trnat ely + 5 kl fz , If t h .....xcne r ill t o lJl' u eed i n a n'ali wher-e
la rgr'r c hanne-l IIpacingti a ndfn'qu"llcy d.. vla t lon valu "11 an' ulH'd. It III pOllllibl,'
for t wo dlod"11 t o lJt' conm-ct cd In lI e rtee 110 thai t h .. maximum I r-equency devia­
ti on ""i ll be In the c rder of:!:. 10 kill. An)' d te tcr-rton product II gene r-at ed du rin g
th e cU ppi ng p r oc eaa a rt' Hlte red out In an acHv l' lo ....palilll fil tt'r , as desc rtbed
by V,T 4 BG In (21, havll1g a cut-o f! Ir'e qc enc y o f 3 kH z .

The out put V C vo ltag.. fr om th.. modulato r muat be IItablt, etnc .. it dt'l .. nnln"l1
th e c ..nt r .. tr.. que ncy of t h.. FM exctter , Fo r thll:l rve son , t h.. bla B vct rage o f
th e non - Inver-ttn g In put of th.. tn t ..grat ...d a mpllfle r 1 8 0 1 I. s tablHlt.'d with the
aid of a 6.2 V z cne r dtcde, T he t e mpe r-atu rc eoe ff'Icl vnt of z ene t- diode In t hl ,
vol tajlt' r ange only dl'vlal ee IIUlj:htly from aer-o ,

2. 1. SPECIA l. COM PONENTS ~'OH UK 1 OF 008

T 801: HF 2H A ( T exall lnat r-um ent a ], W 245 A {SiUconlx 1 o r aim lfa r- FET
T 802: BC 109 o r similar low- no t ue etttc on NI'N AF tran lll ,tor with B min, 300
1 8 01: 1.1\1 7011 CN ( National Se m i co nduc tor 1 or T UA 221 H ( Sternena ]
U 801 : HZ '!! 85/C6 V2 o r Illml1a r 6.2 V z ..ne r- diode
D 802 . U 803 : I N 41-111 . I N 914 o r s imllal" ,Uicon d{odt"

- , 91 -



2 _2 _ C O;.JSTIWCTl O~

A I'C - w n l'd with th,' 'llnw d!lTl t'fllJlurl' u.s n" 1 O F uo, WIU,l .. leo d,-vdo l"-U for
modu!.- UK 1 OF 008, Th., dlm"Il.lon. art' 111O'1',-foro' 80 mm by 40 mm , Thill
p r inh 'd circuli bou.rd and t h., compcnenr Iocet tone ar. Illv"n in FIJ:urt- 6. Fl ­
auI'''' 7 ,how, a phololl l'nl'h of t h, ' author"w 1' 1'01( 1)"" ••• ho .... io& how ttll completvd
modul .... [) K) O F OU, And 008 C'an b,- 1110unl, d tOj,;.th l-r, Th. AI' pro-ampllh,'j'
I. lu('nlt-d bdo.... th,- ,-xdtt'r,

F ig. 6 : Pr-Inted ci r cuit boar d OK 1 OF 008 fur the AF prenmpttuer

•
Fi g, 7: Author 's prototype or PC - bo ard OK 1 OF 007 an d 001:1 (belo w]

J. IHO III CA LLI:":G TO~t; Gfo;NE HATOH I>K 1 O F 009

T he ctrcou diagram of the calling l un,· oec tlferor I, gtv.'n In Figurt- 8 . A
tl a rt h·y circuit (. UI .-t! ....'f th fn'dback \'101 till' sou rev of tilt" oectttato r t r an. l lllor
T 901, T h,' rt' 1l0l114 11t ('"Ir"uit ill (·oul'l., t! r ..latlvcly loo sely to ttll" (i .,ld df.-,'I
Ir -nll lli litor and comprlll l'lI a pott ed co r-r- I. !l01 lind II plnllti c foil cupactto r- C !l02.
An .· l ...ctrulytk capacnor {'n'mut I,.. u•• ·d III Ih111 llppllcation.

- 19 8 -



"'"'"coo.
0, "'0'... ...so

Flg. a :
Circuit diagram
or the 1750 Hz
caJllng tone gener-ator

3.1. COMPOXt:XTS ron I)" i or 009

T 901: In' 2015 8 or A ( Tl'xU InBtrumt>nu I or W 2015 8 ( sutccntx )

L 901: 227 turna or 0.16 mm dia. ( 34 AWG) ename Il e d c 0l" >o' r ...In· I call tap
~O turns from th\· around tnd ) In a potted con- pC 1-1 mm x 8 mm,
material :-022 , AI. valu c :160.
Or 182 turns of 0.2 mm dis. (32 AWe) .'nam.-llt·d coppe-r ... In' ( call
lap -10 t u r-ne ) In a pottl'd core of nlaterlal :'l28 , AL-v"lul': 250.

C 902: 1 u F plastic fa ll C4I llIu:lto r, max. 17.5 mm long.

P 901: 50 kH lint-a I' t r im m e r pot enttorm-t .. r , ho rizontal mounting ,
spacing 17.5/10 mm.

3.2 . PC-BOARD

The pr-Inted circuit board for th..
1750 II: call1"1 tone gen .. rator I.
45 mm x 40 mm and hal been d .. •
allin_ted DK 1 OF 009. fo'll\lrt· 9
eho....,. thi. PC-board and tht· com ­
pon.,nt tcceucne.

fi g. 9: PC- board DK 1 OF 009 (or
the ealhng tone genc rntor

3.3 . AI.IGNMF.NT

o
~, ~

~ ''.~o
'I'he allenmt'nt Is c ar-r-red out ..... tth tht, aid of a rn·qu,·ncy cou nlt· r . or an 01",11108­
cope wilh calib rated cettcctton , conm·(.,!t·d 10 th .. output ( I't \101 I. Thr- exact
I r-equency ca n be allent'd wllh the aid of tht· cor-e of Inductance I, 901. Slm.'t'
the allgn m t'll t r un ge Is only in th.· cr-dor of + 50 li t. it muy tw neeeasa ry for
aev.. r a l ca"adtors to t.> •• t rh'd for C 1:102 , It til., tole runcr-e or Iuductaue e and
capacitor an' unfavou r-abl e.

4 , T RANS MIT MIXE R OK 1 OF 010

Th.· 1:1 Mil t FM algnal from th.· t'llclh'r 1. ml:u'd ..... lth th" output Ir-equency of
th,' lIynth .... tae r UK 1 OF 001 to 006 ( 135 Milt to 131 Milt) In th .. tranllmlt
mlln·r. The eum of both fr,·qu..ncl... r .. lluU, In 80 tranltmlt channd. In Ih ..
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2 m band ( IH MH t to 146 ~ 1l l7. I , Sin..,., thto "pacini b..t""','n th ... IOCRI oectttator
frt'qut'ncy anu Ih.' ou tpu t Ir-equr-ncy II t-vlu t t v.. ly IImaH , a balanced miu· r circuit
hall b" "1\ ulI"d In or-der to obtaln t ilt' maximum IIUpprt'lliioll ot epur-Iou•• I~nalll,

It III a dv l . a bl.. rcr lIuch a mln'r 10 lw , ' qu IpP" d wlth rt ..ld d(('CI I r an .d llt o r .
b.'caUIH' thd r .quar.' cha r-nct et- Ietlc (·Ul·V '· . ... 111 , ·n . u rt· Ihat no conve s-e to n pro ·
ducta o( hlghl" r or-der- a r e gt'fwrat "d,

Fllun· 10 Ilv.... Ih,- cf r c ut t dlalram or thi. modu!e, Th v local ollcillator .Ignal
from ttn- .ynl ht'.llt' r L, Ied to connectlen 1'1 1001 aft .. r ...hlch It III am plified
In tl'an.l.to r T IDOl and pall • •-d t hrough a u..ndpa .¥ fUh-r tor .upp l'e •• ton o(
a ny epu r tou••Iinal., A II1Wn81 III t fu-n pa se..d via It coupling ca pacito r o f 2.2 pI-'
In pueb - pu s h to both iltt "l1 o ( Ih .· mha- r t ranll lli tOrll ,. 1002 and 10 03, A portion
of th .. local cectltato r voltaW '- I. t app...u olf at t h .· , .'conda r)' o( th ... l.landpall'
tilt c r and fe d 10 ccnnectton I't 1002 wher-.. It I. avallal.lll" (or the n'e,'lvt· mtxer .

.. ' . .. • _, n

~ 1' *~oo!L_--p. -'''- =::''----+-----r -Eff :"j - - l
I l/_ _ Ul , - "lO' r_ ~ . . r'Jl O l l~ ~ I
r 'tlI' =,. =1. C,'OJI.~ I _ ,!, I

I I . • - '\ - 1I . - - . . - 11 - - -c::J t .. I . •

: ,,~I ~j' ~ G' """2 ' -11 t 1( . ~ iJ'llb
I " " I BF2 4!iA. - ' =' '1"' - ', -, ~ .. 1 ...-
I ...,. • - - ' 1"1' ' 1.01 =, I ~ '. IT: " ' T IOO1 - - - ~ I I

" · 11 b . fi\ "" , , of I ~ =, ~ . r,'" _ . To>. I
""'-1 ~~ ;~ I ' -i • I -II c::J- . mSF 173 I

I '~' "'Wr'J1 .:", =~. ,l, A-. ,1;:;' c•." : d~' ~~ I
I Y I r; 1' ·1U'IX~ I I U_ " I
I - - - ' -'--'Yo\,-' 1 I IL 4 JiF..J£1 L L ":_ :_~_ J.-..~. ,, "

Fig. 10 : C i rc u it dtagr am o f the tr an!Srni t mixe r

Th~' 9 M il l FM .Ianal II Ied t o connect ton I't 10 03 Ind d r tve e t h.' ecu rc .. con­
n~-ctlon. o( Iht, mtx e r trall.l.to rl In push -pull , Tho' r-equ l r-ed phallo' n ' vo' r lla l
I. obtatned In a balancilli t r an e tc r mer ( L 1007 , I. 1006 I .... ho ... 1I"condary hal
l.l~, e n p r c vt ded with capacitor. In o rdo r t o rorm a reeonent ctrcun (o r !l Mlb ..
Thl. r-e a on a nt cr rcu u dONI not tu-r-d to be allwn.-d alnc v It 11 da"l p~'no'd by th.·
Input Irnpednn c .. o f th t, tran lil illto r . Ilnd III the refor-r- vv ry wIut,ba nd . T I1<' t r un e ­
fu rm a l lon r at io ot L 1006 to l , 10(17 hR. b,· .'n tw lt·c h·d flO th a t Ih... In pu t Im pe­
dane.. a l I't 100 3 I. e ppr-extmst ely 50 H. Th e t ...o mtxor- tranflhtorll o po'rah' In
a com mon lalt- ci rcu i t for th .. 9 M il l .Ienal, Thl . I. th.· rvaeon ""hy a rd/ltly.. I~..
hleh drjvt- po .... t-r ot approximatt'ly 1 m w I. rl"qulr.. d,

T h .. aurn f rvquency formed In Ih o' mtxcr III fllh' n ,d oul In th .· pUllh-pull drain
crrcutt , wh lch tc r m s a bUlldp••• fllh' r tOjt'th " r .... Uh Ih o' IIUbh'qu"nt clrTult
eom prl. lne I. 10 {H ! C 10 16. Thl. 'Upp l·~'.IW. Ih t· Imll~" ( d l((~' l·"n(',') fl'. -qu.' ncy
o f 126 M il ;,: to 1 28 M il t . TIll' output IIlulllo- t' qu lP lw d IIl t h Ih., 10.... " .. at, tlv.. t r a n s ­
Iito r 1'1 00 -1 p r o vide II an oul put 1'0.... · 1' of a pp roximatt'ly 5 m W ....h lc h can b.·
tlk"11 (rom 1'1 1006 and f('d to tilt' subllo'qu "nt po ... .· ,· ampUflt· r .
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4. 1. C ()~ I I'(l~ I';NTS FOil II" 1 I ll"" mu
T roon BFX 61) (S!t'nwnH J, II F 17~

T 1002 , T IOnJ: IH' 24 4 A ( or nr 245 A In6l'11,'d lJy 1J"'ll11ng ti ll" ('olllll'cti"nH I
T 10/)4 : IlF 173

C t oua , C 1007 , C lOlli , C I Ol!!: 3 -10 p I-' 0 1' 3-121'1" cerumtc dill" tl'lrlll1W rH
of I n mill din, or plll.,;t!c foil t r-irnmers

C t utx , C 1(114 : 6-2 4 pF (,,'rulllk diHC tl'imnlo' I'1l uf IU mm dla. O!"l'lall!ic tull
t rtmmvre

J. IDO l , L 1002:

J. 1U0:I , I. 101J4:
J. IOU5:
I. I OOG:

l. I {JOj:

5 tu s-na ot I mm dia , (18 AW{;) Hl1vl'r-platl'd COPPl' 1' win'
wound on a 6.:; nun Ior-m .. r- !;l'If-hUl'llt'l·tl nl: , ,,011 knl:th co r-,
1" ' lIp" n <l in g to tho' 1I 1'Adng un tll" I 'C - lJo lln !.
Ii tu s-na with ('C'ntn' t ap , o lh .'rwb,,· 1111 L I U(I!
5 t u r-na , coli tit!' 0, :' turllH, ouu-rwt .. ,· nil I. I UOl
20 tu r-ua of 0.3 mill din , t ae A w e I . 'lIllnH' ll t' d COPI',' I' Wlt'l'
.... ound tngt>th '- l' with:
/I tu rn s of 0,4 mm diu. ( 26 Awe; J . na ltw ll,'d "01'1"'1' w lro ­
wound In I' lIOU" d "01'" o! II '" 7 mm ( lIlu t .'dnl K 12 ,
A l.-valu., • J(;) .

4. 2. CO~ST IHTTI O:\'

Th,' t r-a n smlt rutxv I' Iii ac conrmodutvd 011 tl1l' I ' C - IJ" ~' ! ' d U K I (ll-" 010 WhUM'
dhn l'!llllonli [1/'0' 120 mill x 4.'5 m rn, Jo'lgul'" 11 Ilh""1l ltll .. prln!l'd ctrcui t buu t-d
and th., compouvnt locut Ions ,

120m'"

Fi g. 11 : P C -board DK 1 Of' 010 for t he transmit mrx er

4.~ , A LlG~MJo:Yr

Til ,· alignnlt'nt o f th ., transmit m l xer ilK 1 OF 0 10 ill c a r r'Ie-d out afh' r I n~tl/llla·

tlon Into ti lt> cornpl e t e unit , I-"Irlltl~' , all c ircutt e a n ' a l fgned tor m axtmum ou t­
put at till' c entr-e of till' [Hand ( channe l ~ O J, At tent Iou s hcul d br- paid that both
tr-Irn mcr-s of th,' ulllanu·J d rain cfrcutt f C 1013 , C 101 4 ) ahould ha ve u pproxt ­
mntely t h.. "nnw pcsntcn. F inall)" , Ih "Il" two trlmm .. I'S lin' IIllglwd for mllll1rnum
IIUPl)l'O'lIl1lon of t lu- oscilla tor f["t"lu,'nc~' Ilt till' outpu t. This allgn m ,'n l III c ar-r- Ie-d
out IJ)" c arvful , ultr-r-nntc Ill1.lulllnll'nt of t tw t r-Im mer-s ,
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~ . ll lH E CT ~IO I H I .ATIO:'\ 0 F r m: SY~T Il I-: S I Z I::II

It was . tat ,·d In (I ) that 11 .... IU po s s lb I<- t o d ln·<: t l) ' /llol!ulall' \ h , ' 80 channe-l
1I~'III1\t">llz(, I' but Ihal It had ("'I'taln dlliadvalltaj:o'II, A IIUItIlUIo, d rcult fOl' this III
to uO' gl\"'11 rc r thoae rt ado' I'. that would IH'd " r Ih [1I t)'I" of modulation.

It .... a. ment Ioned In t h.. dt.-lIc l·lptlOn of thr - volta".' -cont l·oll ,d ollcillator Ill'. 1 O F
001 that a tunlnll r a ng l' of 135 ~ lI lz to 137 ~ 1I 11 [II obtllllWd .... Ith a tuning \ul tag.,
of -I V t o B V . Thl l <:O I·I·.·.pOlldll t o II \ u lIl l1 ;: _lop.· o f 2 V /i\l 1I1. Th i ll IlWanli
thut II modulating volta...· of + 10 m V II IT'lul n'd lit Il1l'u l I' t 105 for II !l a 'UIl
h"'qut'nc~' devtation of :' 5 kll;. Sinc t> cupar-I t o r- C mu or 10ll F III couucc tvd
In pe r-alle l .... lt h t h l _ input . hlglH'r monulat ton fnqu .'nclo II .... ill b.· lIul'l'n'lIl1 ,'d ,
It I. th.rdor, nec e- ••a!") fo r th. corr.'ap,mdtnll ,mphalll, to ut' mmlt In th .. AF
p r(·lImplifl e r ,

Th ,' d llllldvRntllll"" gl\' .. n In (1 ) CIIIl b ,· ('ulll l'an'd .... ilh th ,' "<lnont,,!:,, of till" 1111111 ­
pJjflcatlon: T h t· !l :'I lIl z exctn-r Dt\ 1 O F OM IVi:d lll'1' ... it h t ill' A I" p" ,'nlll l'lIfl " I'
l>K 1 O F 0011 could b.. l'l'plnn'd b)' a .implt.- !J ~ 1I 11 cry ..ral-ccutrolb-d u.. (,1111110I'
ill th ,' d ....crlb,d ci rcuit ( " , g. ilK 1 1':'\ 002 I .

c 2 R2
~6 0.1 " ~

1-c:::Hh--C::J--...,
Flg. 12 :
Circuit diagram or
an AF preamplifie r
lor di rect modu lation
or the synt heli lu r '" . 10 V

A ctrcuu dlag l'lIm of a lIullabh' AF prt'anlplifl,'I' III "IV'" In I-'tgul't· 12, In ol'd,'"
1I0t to aHt'ct th., dynamtc u,h'l\'tvu r of th .. lIlJnth .· .. lz .·I' .th .· modulator- ill .'onrwd.d
viII th., d,'coupl1r1i ...·.. i lSt OI· It I . 1'hllil 1" ' lIl l1 t OI' 1" ' lIu lt li In a IO" p lllllll fll t" I' tv­
6I d h,'!' ... i lh C&IlRc l!or C 10 9 .... h"I1.· ,·H.Tt 011 I lll' h ·.' qu ,·m '.' · 1" ' '''1'0 11 11'' I .. cuncvllvd
out by th.· lt C- lin k R 2. C 2 III tht, ft-cdba('k link of uu Int'·in. t, ·d crrcvn. Tilt'
coupli"i ca pacitor a t Ih.. output of tho Inh'iraH'd dl'l'ult lihould bo' nul o' to llU' O'pt
both poll. 1'111.,. "'hkh m,·an. tha t a btpole r- elvctrotyttc capacitor 01' I'lnlltlc foil
capacit or- hi r-equirvd , Sinc .' th,' \'ol t,I,I:" lilaIn of t fu- "'hoh' dl't'ult 11 QUout I .
"pi'l'oxlma t<-'i)' 7 m V ( 1t ~I S I II"" requ t red lit ttn- Input tor n f""qU"lll)' d ...\'1,, ­
Hun of :. 5 kH z . T h .. Input 1111 1"' dnll" " I. "l' l' l'o s l ll li' Il'l )' 4UU kll ,

~; l>IT ()IUA L \'OTES

An .. '" Ir-equency .)'ntht·. I:l.t", ... Ith II channt'llil'"clng of IU kllz III to b.· d. ,rH"'d
In om- of tIl<' n.·u "dltlon. of VIIF CO~I :\1t "' IC A'I IO \'S . 1'11 111 1I)'lIlh 'IIIIz .',· can b,'
uU'd ...!th tho' d.·.crlbo·d , ' xdtt'r in a Iitmll nr manm-r- tv that of t h. , all chnnm-I
o ec t t tar cr- . Surh all oliciUntO l' III \"'ry' lIultllb lt· {u l' UM" , for 111111 " 11"" , h, "',"'th
A nu'rlcil wh.· I·.' II :1II k l h 'l'ildlllj: i. ull t·d .

6. H ~: F Eln.NC ~.S

(1) J. t\t'lIIth· r: 10':'11 Trnnllcl'\,'.'r ... Ith :\lul tl-Chilnnl'1 S)nth'OlI:l.tI·
VIIF l' O :'l I ~Il';.nCA'I'I()SS 5 (} !Jj JJ. I'.d lt lo ll 3 . l'all"11 130 -14:>

(2) D, E . Schrn ttz cr-: Actlv, ' Audio 1-'1I1t" ' 1I
VII 10' (' O:\ ll\IlJ:-JICATIOSS 1 (I!!6!1) , r':d ltloll 4 , l'a t.: ' ·Ol 218-2:1.') .
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Fr..qu ency met hod
Sa wtooth ml'1h"ej
Du lt1.ln t .'g rat tun rm thad ,

DIGITAL VO LTMETER

Shor t Des c ription of Thre e DHfe r ent Pr inc iple s

by K. wux, DC 6 YF

Dlg ll a l volt m e t e r-a ( nVlI.l ) ha n ' the a d v8 nla !l: t' 0\,"1' ana log m d ,'rll that 111" "0' III
far 1f'IIH po s s ib ility of rt'ad in ll th .. Inco r r-ec r valu e- . In a dd Ilion to th l.. , it h.
po81t Ib l.· for t h.. a c c u r-a r-y o r Ih ., rO'IHllnll" and ee sojutton to l n lnt'r<'III;t·,j lJy II

po wvr- o f 10.

T ht' fo ll oWin g m o'lIl1urlng mt' l hod" hlt"o' found to b", ..urr t'sHfu! fUI' w OI'k.. hop lind
labo ratory inHtru m .-n tH; hc wever- t h .,~, o pt' ra ll- acco rdl n,;: to {'ntin'!y dlff,,!','nt
pt-Inclpfo e t

t hhe r- met hod a whteh a rc c lIlw clll ll y fllllt o r accu re t .. 81'1' rn o r-e compttc an-d and
t her-efo r-e Hmlted to s pecia l e pplicattons ,

T he lJalllc d ig ita l volt m t-tcrs a rt' uaually d"lIlgn.·u ror mce eurrrneru o f lJC vol t­
a g" lI. 1I0w ,· \·, 'I' . Itlol with vacu um tub,' vnltrn eters ( VT VM ), Il UV ~ I Cllil Ill' ''x·
tend i-d IW t ha t a!t "l'na ti ntC vol t aj( "s , dt r-cc t and a lt ern atlng cu rrent a a ll w d lll ll
1" ' IIIIItlin CI' valur-a c a n bo' mvaeu r-c-d,

C\ocIo~lI1 Ot
eo..n.. Qrd 1b'll9"

~nlrol

I I
Tnt

~
VoIlQg. _ ft~

~ ~In pul IIQg'
~,.

Gal. COlInl..
>'I)IlGg'

I I r"

Slo. og.

I I I
OlKo<!"

",C' ( QI;Qn

Fi g. 1 : Bloc k di agr am of a digi tal vol tm et e r 0 lw l'atln l'
ac c ording to t he Ireque ncy m ethod
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I , T II F FII EQl' E NCY I'HI~('II 'l.!

In till' f" I'qu "11C)' prindpl.· , th o 1t' 1l1 voltail' I. con ... . I"h'd Into Impul811l .... ho •• ·
f!" ' llu" ncy I. dr r-c-ct ly p r o po l1.I" na l t o t h., h ' lIl vollai', r h .· .'va}ua llon and Illdl~

cation I. m ad., .... lt h t hl ' aid of a ci rcu it tha t Ilil Illmilar to that of convcmtcnut
d lilital fr "(ju " ncy COUllt<orll ,

Til. · voltagt.. fn·qul·n cy ('UllVI' I'h' I' i ll main ly all in t "Il'· ltlor with >lUUII'·qu .'nt COIll­
pe r-eto r-, Th. · tl' 8t vOltRl!t." hi 1<'.1 to t he In tt'l ll"Rtol' wh o ll" outpu t voll lllj:.· IIlt· ,·.·u".·.
l uu-a r- in Urn.' If a DC \·oltllg.· I.. p r .·., III, TI l<' rI ...· Um" 1M p ropOI1.iUllIl I to till'
Input volta,:t' , T Ilt' comper-ato r- comparee t ho outpu t vol ta R" of th.· hit. grato!"
with . conlltan t rt f. 'p'llc,' voltai" If th,· \'ol tag. III • '1°101 , a voltall" JUlIIP "111
al'p"8 r 0.1 Ih .· out put of tIlt' compa ra to r a nd th ., In ll'ill'alinK capacito r ,.,111 b,
d l tlc hllre:" d via an t' h'c!l'onk " wl tch,T h.. dillc hargi' t Itr u- Ilil In v , 1"8 ,,1)' propol1.lonal
to thv Input vol l aj,l" 10 Ih ., ! nh· ~[I·a tor. wh ich co rre Ilpon,JB to Ih,' kilt volte ge-.
rhi lll nWllnll tha t th. · Im l'uill" fr· .·qu .·ncy co r n'II I'"nd" to th .· t"liIt vultaj,l"

1"lgu n ' I IlhOWA a bloc k dlltg l'ILlll of lIuc'h II I'OI1 r1gu l'lItlon, TI\l' volt llll ' -Ir'r-quency
convcr-u-r III f" d from lin Inp ut IIll1ltl' I hal ca n lJ. · 1I"' lldu·d to Iht' VIIl'10UII Input
valu.. 11 a nd u a ualty con.I.11l of lin lm p.'danc,' COnV" 11"r wllh IIwltchablt· voi la.:,·
d lvldl'r In Ih.· Calil" o f d i rt'c t vollllg., m .. aAUr .. rm-nt s ,

Th cloc k gl' m' rator con t rol. a gah' circuit In front of thv covnn-r that allow.
thl' pul."11 of th e voltag.' ·frt'qu . ncy ccnvertcr to p<lllll fo r a prt'd.· tt'nnln.d lim .'
during each m ",a llur ln g proc 811, Acco rding to t h.· It' llt "oltai" and co r r". (lOndlng
pUlA., Ir-equ vncy , a nurn bcr- of J>u l lI.. . w i ll be pa 8• •·t! t o th.· c cunte I" tbu t a n'
p r oportlon al to tht, h ' lIl "'01tIt~ I" T'hc II l lt tt' of th r- counn-r III 1I10 1'.'d An " r .,lt c h
mce su roment a nd then r" IIt't 10 1. 1'1"0, A con t rol r-lt-cult lIuppll .'. tI"' II" 1I111111R11I
that oP" r a t!' In sync hr-ono u s ..... lth the c lock &,·n.' rlt to l' fo r conirolllng tlw Io:a t '·,
Th!' Hell .I gnal. a t th.' output of th., IIlorag.· a r v r-e-ceded and palla.'d 10 11\l'
In dica tor t uu" . , T h. · IItora£.- .' n llur, ·11 th llt a (Ilck" I'-fr .· ,' rt adlllg rt'.ultll Ihal
w Il l on ly c ha ng t· wh en A va riation of tIlt' !t'lIt \,oltall' cccu ee. T h ill part oi th.·
ci rcuit do,'. not dlffl'r gl·t'a tly Irom tllt' prlnclph- UllO d Jn Ir-oquency counter-a,

The ec curacy o f th.' Indtcatlon I, dr-pcnd..n t 0/1 Ih. ' l i m in e: ~ 1' n .... r-ator- lind tho
voltag.·~f l· .·qu .· nc)' con". l't ., I'. With t h.. fn''lu'' ncy rm-th c d of n a ll t ln g It Il V:\1
tht' Input m li inltu d., i . ('Oll \·.·rt .·d In to a 11m , · lnt "r' vul In an ln t"i ralo l", Th. , IIl­
t l' gratlon pr-In c tplr - en ..u n'lI e good Inlt·I·" ·l'<'J1('t · vol tngv JlllJ> p rCI;!II"n . T h l l IJI
"lIlwcll, lI y o f va lue fo r ey rurm-tr-Icn I Interreronr . ...oltlljl'" , suc h all u euper-Im ­
poe vd Ae hum ,

If an automatic circuit 10. not provfded , It will lot n,e"lIl1al")' to callbrat+ th.·
e e r-e po in t a nd ialn a t rt'iula r Inh'I'valli agalnllt a calib ra t ion v01lall:" aourc.'
bu ilt Into DVM, and t o adju I w ht'n nece••al")·.

2, -ru s SA WTOOTII METHOIJ

W ith tht' . a ..... t ooth meth od , the- conn ec ted tE-lit voltRli: " ill compared to II 1I11"loOlh
vo ltai" which In crt'all"" lin, ar In t im e . Th.· tim., tu k"n from the 1. 1'1'0 pa •• until
vOl1ait' eq uaf try , I. proport ion a l to Iii., t "'lIt voltalt ., a nd .... 111 b.. Indlcatt d • Thlll
m,'an . Iha t Ihe /l1.'a llur ln g voltall1 " c a nnot b,' ,' valu al " d a a II III lJut lIluloCl b., con·
vt' rh'd inlo a ti m .. lnl .. rval thai III count"d lind Indlcalt·d diiltlllly.
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Til<' operntton of such a nn-t er- 1>1 to b., OIC'>lI'l"!b"d \\i th ttll' ait! of (h .· block d ia­
gram ~ iv"n In Flgu n ' 2. TI ll' tc'"t vOllo!: ,' hi f,'d (0 th o' nwolluring ey s t em via
th,' Input >ltoll'" , T lw 1I<I\\tooth 1I"lwl'lItor I' r o vill" >1 II lim .·-lin.'o!' voltoJi: ., t hut ,
rorfnetanc .. , incr.. a"">1 Ir-um .. nC'lIllltlv" valu e 1l1\l'arl~' (0 a poatttve valu,' dU l'lllll
it mvs sur-Ing pe-r-iod, A IIII;:nol in th., rorm of It vu ll"lit ., jump will apl' .'a l· at th..
output of til(' Zl'ro-"om l'arll (o!' dul'inll th ,' l 'T" 1'101111, WI1l'1l t h., 1I0\\ (o"th volllll;"
hall t-vachvd t h.· linnit' value ,III Un ' m va surlng \"Oltll~W al ti lt' r ompar-ator, II
>I.. cond voltaG;" jump Yoill 1> 1'1"'01' , in Ihhi CUll.' at I lw ou tput of tI\l' compur-aror,
Th.' tim .. L.ll't\\ .· .·11 bo th >lllilnaill ill p r op" l't!una l t o thv 1t'lIl \'oltaJi:", A clock 11I'O­
dd"1l Impulllo'll of II constnnt fl"'qu"11'7 dUI'in!! thl>l p.'l'iod to Ih .· countcr. T t1l'
numb"r of po l >l" " pn'",,'nt at th., couut er- 1>1 tln-n a tuvasure of t lu- c onm-ctvd
1o'li t

Fig , 2: m ock diagram o r a d ig ital voltmeter ope ratfng
a c c or- dt ug to the saw too t h method

An .. vntuatton circuit cont s-ols nu- dO('k , tht- n ' s . '1 of Itl\" eounter- b,'f"T'" ttw
\'oltay,'-l im,' cOII\," I'"lolI . lin d Ih .' IHlbIH'qu .. nl a ccvpteur-r- of t hr- m .'Rliul'inl; vahu­
U)' th,' sto r-ng v. T h., va Iue from lilt' 10\<"'11.1(" III th.. n d .·.·lld,'d and IntlkRh'd In
Ih., 8l1mt' manr u-r- liS w it h Iho' fr"'llu,·n.·~' r m-thod.

T h,., lIuw tooth rm-thod 1'0>111"1111"11 a \' .'r~' lIil11p!t' , ..I.·ll!' ,·In·olt and till' m .· ltllur illjot
accu r-ncy III lTluinly d "l1<'IId,'nl on Ih ., t wo ge-m-r-ntor- .. ,

Wi t h r"I1 I",,'t to th ., cnub ratton , th., lIam., III \'"lId 1111 wa ll lil a t ,'d fOl ' Ill<' fn ' ­
quvncy method .

a. Til E Il[ 'A J.-I :"JTI·;(atATION :\lET lIOIJ

T hv main pll rt ", of II ll V ~l c irc... l t (Jp" l'alilly "n'ol'lllllg
( III0 p" ) m ethod lI l',· tI\l' Inlt'i l'atol' , Ilignal ,'\'nlu"tiul1 ,
voltam- "mH'("',

10 th,· tiuul -intt'j;l"Illi"ll
O'OUIIlt' l' an d 1"'("I"'IWo'
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Th~' m~·a.urlna c ye Ie I. commenced aftl'r n-adtlna tlu- countvr- and tIll' IlHao;ur·
Lni vo1 tagl' I. Ie-d to th~' Input of tlu- Int"a rator. Th.· covruv r III h·d I'.Hh pUIIio .-1II
of a conetent fl'l'qu~'ncy from a dock, Arter a c . rtal" period , ... g . wjn-n pUllition
(I) 000 111I n .achl' d In I h~' t'alll' of a th n· .· ·dlg lt couun-r ( tranllf"I' trom hundr-e-ds
to IhOUllltnUII l , t h.. ln lt'iralo r In put la ewttch.. d to a t'oll!;ta"1 vulll111" "oun' .'
( I'l ·(.-r l' nc,' voltaa" 1 th at halJ Ih.· 0l'polllt .· pola l·lty 10 lil t It'IlI vollag~', Th. lnlt··
aralor III now dlacha ril'd lln .'ar I'.llh tim .'. Th.. ttrm- lak,n from th .· connect ton
of Ih .. conlltan! vOllaal' untll Ih,' 7.1'1'0 1)(.IIt·ntlaJ La !'l'Qch"d al Ih.· output of th.,
Inll'irato r II a m e a.un.. of th,' teat vol lllil l"

rh t· nll'atlUrln e c ych- corn p rt aee th.· cha l'eine prot·.·.11 from z cr-c pott'nUal wtth
Ih .. t<'lIt volt age- find th., dlschal'K" PI·OI· ,'II. bac k 10 1('1'0 pOII'lItllll wrth !Ill' l·efl' I··
"n("<' volta go:, from wh ic h th.· d"111111n8tlon duaL Inlt'erR tkn method ha. b••-n ob­
talnt'd,

It la on I)' n e n'.nor)· for thl' clock to p<l1j80:1I11 a IIhol1.-1' !"In ljlalolllt) . whtch
m ...n. t ha t It I. only no'C"8I1KI")' for It II f n'q\lo:nc)' 10 r"maln conlltallt dudnS
on .' m l'allurlna cycle. A lona- t"rm IItabill t)· III difficult t o obtain and I" not
l"l·'lulr.. d In t hl l pt-tnclple-; th.· 80llW III valid for th t· timing d" lnt'ntll of th.·
ln l'·a l·alo r. T hl' accur-acy of th .· Ci rcuit I. m.lnl~.. 1l1'1"'II(h'nt on tln- IItoblllly C>f
till" n·h·n·nc .. voltage, AI with tho Ir-cqu .. ncy method , an lnlt'a rotlnll: In ., thud h.lI;
1 good notae 'lIId hum 8uppn'lIllon,

~ _1 '1Q~ CI>Q"'i""_' - '~I4"g'QIOI - ,- r-- ~'1"G' ..Qk.Iat,""
~'... r- SW,ICI'l to"'P':I'Q'OI

"e'..en,. I- CIO( o r- Co,,"1.,
_OUlI Y·

I
!>1o'lllj.

Fi g, 3 : Bloc k dl~ram .. f a d igital
I I jvol tmeter cpereung ac cording

to th(' du al tntegr atton method ""'_.
IndcO!<O"

T Ilt" ln lo'i l'alo l' II r"d with "1Ih" I' ti lt' I " KI VOItOj,t l' ( via Illl' Inpul "t"ll" I 0 1' t h"
reterene e voltoll:'-. llt"l.:ordlng to Ih .· l'u"ltlon uf th .· eh-ctrunlc IIWltt h . 'I tw IIlllnsl
" \'s lua tlon circuit n'cnlll ttu- o\'<'rnOIl of th.. ccunn-r lind caulI." 1111' .·!l·t,tl·o n ie
1I .... IIt·h to ch.Ilj(~· cver-, A lIia'U.1 fI'om th.· z.cr-c cOlnp.. rnto l· will be I'Ic"lv~'d on
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r.'aching z r-r-o !,oll'lItlal whi ch " Ill cau,,' It t o pu •• a pul ee to th., . t o raa" fur
i((' r.'ptanc.' of the m om.'ntary c ounu- r , t a h' , Tho c ontent e o f th., . IOr Aa" li n '

Ind lca t r-d aa th., r ., ,, u lt o f e-ach m,'a llurt'mo'nt. Th." n ..xt m t-.8ur!n g cy ch- com ­
mencee aftt' r Ih.· ,ubll" qu"nl n 'l"'l o f th,' count c r- . With th.. dua l Inlt'g r a tlon
( du a l alope ) meth od, the a c cur-a cy do'p,'nds mamly on the IIlabUIt), of the r.­
te ron cc voltag" 1I0ur('," wh ich Is a d.' m a n d Ihal e a n b.., m an' ,'a slly me-t than
Ih " provision o f cxact tim",. or fn'quo·ncit·, •• I. th.· cs sc "lth th." fn"IU , n.,)"
and lIa wtoot h rru-thode , Sine., • m o rv IIl a bl .. UV:\I Ihat I. " llIlh'r t o o llt'ra lt·
n 'lIult ll with Ih", aam .. ext eut o f cirCUitry , practically 1111 dlallal vultm.ters
o rr" I"I'<I on t h. ma r kvt oper-et e a ccordlne to th.. dual-Inlellrlltlun m.,thod .

1. COll:STlWt:TI O!l: O F A SIM PLE l>1GITA !. VOI.T:\IE:TE R

P r-Inci pe lly 1I",'akine-, no Iln'.t diH!l'ulth·. 111'0' to Ill' exp..en-d dUl ' lng tlu- con ­
et rc ctron o f a dlJlUa l voltmetcr u.lng any o f ttl<' pl'. '\'i uu .l;y mvnt l cned ruvthod s ,

In th.. ("all'" o f th.. frt'qu ..ney m .. tho<l, It III not ",a ll)' t o o btain a lIulflcl 'llt l)"
IInt-ar \'o lt a g,' - frt'qut-n .,)" co nve- r t .. r-,

Th.. dual -Inlt'aratlon method c a n b., cla l ll.'d a. Ih,' m o st fa vourablt, method
It'chnically .bul fauit-flndlng III not v.' ry 111m pi I! If th.. u n it dot' II nOI wor-k trn m e-.
dlal .. ly dl,w 10 th.. doubl.. inlt'gratlon o f ana loa and digital portion and thv ay n ­
e h r o nl l ini and .Iorai" .tag",• .

T'hr- .a.... tool h method lI.... m s "Ilp"clally .ultllbl .. for a vl rtuelly fo o l p roo f COli ­
srro cucn. If Ih .· circuit III de illerit'd ccr rvcuy , Oil.. I. able 10 avo id c omptt cau-d
loglelll IlIt .. r e c t tc n e , Iitaragt' and d.. lay . Ia);.· •.

A dle-1I1l1 vonnwre r eul t abl .. for wor-kshop UMO' Ihftl nl"Tat" s lilt co ...li ll15 t o th. '
IlItwluulh Ill<thnd , .... lth t1irnph' c nn att-uct fon will I... publh'/wd In om- uf th ., n .. llt
,·(Hti(m l o f VIIF ( ' (I\ll\ll"!'O ICATJO:'<'S,

~.­. 1..

FM limiter a nd Discriminator AD 4
Inp ut freq ue ncy ' 455 kHz
Llmll"'1g Ihr" hold 100 !IV
AM"Suppr" , lon 40 dB
AF Oulput (dev .:1:. 3 kHz) . 200-300 mV
Oper.tmg volllge 9-15 V
Can be used wllh Iny rece'ver wllh en IF 01 455 kHz ,nd
• b,ndwldth ,ulllbl. lor fM (12 kHz or mor.) Any IF be t.
ween 400 kHz .nd 1 MHz " po",ble by ,djuSllng COil andl
or changing v,lue of para ile l CIIp'CIIor
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AN INTEGRATED RE CE IVER SYSTEM FOH AM, FM, SSB AND CW

PART IV: AF AMPLIF IER AND CW F1LTEH

by H. J . Fr-anke, OK 1 PN

Th,' A I·' /I.mpllfh·f with aclh'I' en' fllh'r to U,· (!<'lIcl'llJ,d Imll I>'·.'n "lIp"cially
,h-.Ign.'d for thl Intf.'irah-d n n Ivvt- "yilt< m d,·lIcl·\l,..d In II), I'hlll mOlluh' I.
111,0 onc!olu'd in a TEh:O bOll in n .Imllllr mnnm-r- to th.· SS Il· I F lIlollu] I' f2)
"'od carl'h' l' o sctltato r f:ll. In J'l'indpJ,· , It III pOlillil>h' fol' any AI,' lIlIll'lifier
to t,.. UfH'd that can bl- dr-Ivvn w ith an Ai" VUHRl!l' of 7 mv . Il o w, ' v o' r, th.. IHOI'"
"'lIl"'l1l1h·.· A F Integ r-atcd ci rcu it SI. G30 pO.... ' · lI liW ll t h l ' followi ng IIdvuntllll ' II:

Th.- upp"r fn'qu enC;): limit III adjuet abb- with thl' aid uf unly I , ' xh' I' nn l '-III".dtu r.

The iain ill adJulitablt· with tt\l' Kid of a 1)(' vol tag. ltm-.

Th,' amplUhr can b.. lI... Itchvd of( by a IIC \'ollallo- Hno· \lith vcry 10'" ,'un"'nt
drain,

F iJlU r o 1 she.... uu- chal·act.l'i"tk c-ur-ve II of th, int,gn.hd AF umpllfio'l' fOI'
vole , rcp rcductton all 1l\'allIlUh lit tht- !oudlll"'ak"r output Illi ... . 11 .. II th, fn­
qu .-ney r .... po nae of ttu- Cw flit< ... a. 1>1""11' lit at tho' IWlld"hon,· output,

I. Cl IlC l'!T DET AILS

T he crrcun di"'llr»m of till' A I" Ilmpllflt'r modulI' g1\'o'n ill l-'i .,'\I I" · 2 NhoWII how
t ill' \'01<- .' re-pr-oduct io n I. pr-cvidcd OV"I' ti lt' Ivudll]>l'",k,'r from tilt' I lltqp·at .-d A I.'
am pllfl,' !' S f. 63 lJ w herea e ('W n -("I -I't lull i. mudr- via tlu- nerrow I>llnd f11t"I' lind
headphone output.

I I II
~=: +-+ "

• j .'

, II_..
• • t .......

II

FI g: , 1 :
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Ff-equ eney responsv ul th.· AF amplif ie r OK I 1'1': 00 4 a t th. ,
!llud.'i!'eakl'r output (Wid,", and h.,,,dphon ., ou tput (narruw,
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I. I, VOICE CIIA:\OSEI.

Th,' uppe r Ir-equency limit fc II dctermtned b~' clpacitor C 402 ...hkh can b"
celcula ted according 10 Ih,' follo .... lng formula:

_ 10 II wIth C 402 in p F
u.L • 2 " fn •-.: ... C 402 and fc In li z

AI has aln·ad)· been menuoncd , connection 7 of th... Int"'irah·d c t rcutt can l,..
ueed for Uching of! thl' "mplifll'r and hal th ...rerore cccn h'd 10 Ih.' connecto r-,
In th., c a of CW r-e-ceptton , thi. point I. grcunucd,

Th" Impedance of the IOlH11I I,...akvr- shouf d lIL' at It'atil 8 II. In thill cuev thv our­
put po.....-r- will amount 10 approxlmat...Iy 50 mW, .... hich la uaually Burncttnl for
heme and porlablt· cpe rattcn. The AI-' amplUI...r I. cpe r-ated from 6 V I. ar.'
tin· oth.. r IC, mlnuflctur...d by P h" , ,,) , ,

1,2 , CW C lIAN:-lEI.

T ...o act Ivv f1lt .'r. art' 0l'"rali.,. . In addition to th ., AF aml'llfI"I' t1urini CW
r ccopnon. Tfu- fl'.onant [n:qu'llci(>1I of Ih., ..., filtt'r'llI an' 1lI0m"...hat of[r;iO t n-om
anolh,'r at eomv ...hat cvcr 800 III. and scrm-....hat 0\'''1' 1000 111., The frcqul'nc)'­
d,·t"rmlninil components II'''' mar-ked b)' dol. In Ih ... circuit diagram, The tolcr­
anc"11 of th.,." curnpom-nt s should b... 1"slI than !:. 10~ Sill.! prdL'rabl)' only !:. 5.....

Th.· shaded 1"'111101'8 def e rtnfm- Ih.· gain of thl' two oper-at iona! amplJfit"'a I 402
and I 403 and Ihua the Q of th.' r-eeonant etrcune. Th., voltlgl' dl\'id" I' comprlslni:
n'alllion It 410 and It 409 enlUfOcS that th.' ."o;-ond ..mplifler limit. hlrgl' alinal
amplitud,·. lIf'fort: Ih .. fIrat ampltrte r-, Wit h t hL' i1vLn valu". , th.. CW chanm-I
will procoee II iliaII up 10 III voltag" ot 15 mv.

Both ampllfl"f IIlai"1 .... 111 u l·..,ak Into oecillation .... tu-n tIn' 1·.'.hltO!' combtnatton
It 408! P 401 or It 417!P 402 hu too laril" a \·alu." , For thlll roaaon , th.' ad­
JUllm enl ranit' of tht· pot.'ntlom.I,·rll .... Ia. Hmtwd to 10"" with tht· aid of nxed
re.lltorl.

In addition to Ihill , the fl rMt ampUfI"r ...111 o8c1l1att' It till' Input or th t· circuit
I. o f t oo hiih an Impedenc c , ThIN mt·an. that th•.· Input must bl' t ermin ated by
III fl'.ill ior whosu value i. far lelll than thai of H 402 , In Ih.' d".crlb.·d errccn .
Ihl, I, don.' by Ih .· inpul rvetetcr- of ampllfh'r I 401,

An At' ....'vvp i.l)t"rator i. fL'qulfl'd tor an exoct all~nmt'nt of th.. CW Hlt e r-,
It eueh lin unit II not avat lnble, potvnttorru-tor-s l' 401 and I' 402 c.an b." fl"
plll.r ,'d by filwt! r" Rl lIlo !' 1I of 4.:'; kll. In Ihi ll ClIIK". th." 3 dB band.... ldlh of :lOO li t
.... 111 remain , howeve-r-, It II posllbl(" that tIlt' paasband r-u r-vr- will be unll)'mm,,­
I r le a l or r-ounde-d ,

2, CO~~'''IH;CT10~

TIll' AF am llllfh·!' wlth CW oandpallll fllh'r III accommodun-d Oil Ih,' P C - b" a r d
il K I I' N 004 which III who.... n !n F l gur t> 3. Tilt' I'C · bu fl!·d III >lllltablt- for mounting
In a Ti-:KO box JA and can b.· provtdcd with a 13-"ln conncctc r-.
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!'a rt II: T h.. SS II IF Po rt ton
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AN INTEGRATE D RECEIVER SYSTEM FOR AM, FM, 8SB AND CW

PART V: INPUT MO DULE AND FM PORTION

by H.J. Franke, DK 1 PN

T he following a r-tlcle dtollcrJb"1I t1w fifth module of t lu- 9 Mllz r vc etv.. r 1l~'Il \t'm,

whe n com plettod , th l H rnodu lar rr-celvvr- will h" ....., /I ee-pe r nn- charm e 1 lor .. ac-h
of t hr- modulation m cdes AI\ I, FM and SSH!CW, It III matnly equlpped with Into­
gr-etoo clrcu ltli, T'he block diagram of the compll't., rvceIvcr III ilwn In Fig, I,
Th.. eonneetfcn poi nt numbe-r-a [ Pt ] pro.... ldt, Informatton all t o till' Intct-conm-ction
of t ht, rvcei vet-,

T h. · following modul "l1 ha .... . ' alr.-ady b",'n d"Kcrlu..d In VHF CO;\t~tUNICATIO~S:

SSll!C W IF-po rlion ( II, th.- cu rrier nsclllato r- (2) and th,' A~' ampllfl.'r and CW
mlt'r (3).

I, C Il A RACTf; RIST ICS OF -nu: 9 ~ltll 1\1OlJt'LE W ITt! FM- I' OHTIO:-:

'I'tu- rnnet tmpos-rant ou tput value s of thv module u rv !lin'n In F l gu n ' 2 in tln­
form of a diag ram. Th., block dlog l'arn also gl"""/1 In t h i ll l lluatt-atlou shows thto
fllttorll III\d ectlve c crnpom-nt e 811 well all the gain values . in th e SS H!C W mode-,
t he IIlgna l Is I'allli!'d through R reeena nt circuit which act II all a t r un eforrnr-r- to
th e ( FM ) c ryatn l Hltcr- nnd tln- I' lt' II IH ' ~' IC SI. 610, 'rn t e IC ampliflt'll uu- IIlgnal
by app r-ox im at ely 20 dB ae long all no con t rol voltag" JII provl<lt-d from th .. SSB
m odu l.. DK I fi N OO:L w hen rull~' cent rolled , tlu- In h'gralt'd ci rcu it 51. 61 0 will
dec r ea s e tht, lIlgnal by 50 d B, T h.' t ranllformation of th .- r-eeonant circuit a nd
t ht, anenuaucu of t h ,' fU lt'r lend 10 overuf I gllin values of 31 d B w ithnut control
and - 21 dB wit h fu ll conlrol of lhlll module. In tl1l' FM mode th.' 1I1gnal III
II.mpll fl .. d In a du al -gah' MOSFf,;T lIubll ,'qu ,'n t to th.- crystal ruter. A junct ion
F'ET 18 then u eed alii bufkr 1:10 thnt th .. ou tput to th~ AM module ( Pt 513 ) 1Ir>r1
th .. inlell rll t ed F'1\I "yiltI'm do no t load or ,1I'Iun,' th t- 1' .' 60 I1 a nl r-i rcutt T ht , gain
up 10 Ihil'l po in l a m ounta to -t2 .Ill wl t h .....·ak l'I i,l:nall artd approximately 12.m
whe n th.· !\lOSFET III eontr-oll ed by th,' ('011 11'01 voltag" from Ih o' F l\! module.

Th.. tnt eg t-at ed F l\I el,'cult CA 3089 prcvtdea II nohit' \'oltall" Cn of apn roxtmarely
25 0 m Vpp to th.. A I' ou tput I' t 503 when till' equelch I.. op.. n and tht, Input 61jj:nalll
art' It'll' than 2 /.lV, With Input 1:I1gnnl1l bt,twt' ,'n 1, 5 /.lV Rnd 3 /.l V, th.. ncteo volt ­
agt' fallll quic kly 10wIIl'(JfI H' I'O a nd ttn- rn-rnodulated AF voltng" l 'mod "'ill be
p r-ovide-d, Th,' arn plnudv d" ("",dll on the fn'qu "uI')' dn'lalion, and tlll' following
valutoll have b" "n measu rcd.

f' r"'lu" nc~' Devtation
kill.

A F Vollat:. ,
pc-e k to peak

30 III V
45 mV
60 mV

The Intl.'i r a t l"d ct r-cu tt CA 3089 a1110 pt'ovldt'll II r-u r-r-vnt rcr- ttn- S-Ilwt,'r. A
que ec e nt c u r-e..n t I. avall ab"- until till' nolll(' ill quh-tvm-d : nrn-r thill , Ih.,
c u r-r-en t flow lni Ih r ou i h t h t' S-mt-It' r III pr-acttc nlly d H-llnt'RI' . "hlch mvaue thnt
t h e ecafe c a n be catt br-aied Hnee r-Iy In d B , Sine" thlll Indication la d"lwnd. 'nl
on the H I-' c e r r t es-, It can e l eo b,' uaed fOI' A M , T h e IndlclltiOll of l h t, quu-ecvm
cu r-r-ent will be l u pp r o'IIIl"d In a modu!e t hat IItll1 hall 10 lw d "\'l'lop,'d,
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Finally . a contr-ol voltaK~ LJAGC I. gt-nt- rah'd .. ho• •· action I. d.. l.y.'d by appr-o.. ,
20 d M. Thl. I. 10 e neu re- Iha t Ihe galn of t ht- prs-vlou••tag... I. only conl roll .. d
\lo h" n the .lliIn.1 has full qull'h'nlni (\loht'n th .. noi • •· I. ccmprerety lIup.' r ......d ,.
Thl. voltag '· I. In the rl lngt· of appr-oxtmately .. V to 0 V, a nd I. thu••uit.blt­
fo r df r .. c t coni rot of the MOS Ff,;TIl , In t his module , the g.in of t h t· MOSF ~;T

l.H rt-c t ly au ba..qucnt to t h ,' crYll tal fl1t e r I. ccntr-olled Ihu . l"nau rlnlil tha i t ht- ItF
...o lla,,' for the A1\I modu l.. at connect ton I't 513 rl·m a in . \Oo'i!h in Umll • . Th ..
o .....r a ll ialn o f t h.. modul.. u p to t h i a outpu t wil l uu-n bt' reduced f rom " 2 d M
to 12 dB \lo,it h full cont rol.

2 , CIltC l:IT DETAII.S

F1li1 u r e 3 III....•• t he ccrnptete c trcun diallram of tilt' input circuit and "'''1 portion.
Th t· inpu t coupling I. d... linl"d for conn..etten of a coallial ceble , Th .. tapping
on th.. r-e eonant ci rcuit il dlmt'nllolll'd.o that Ih.· cry.tal Hltl' r XF·9E I. p n' ·
I,·nl ed with an Im pedanc .. of 1.2 kl? Hcwe vor, It III nvcvaaa ry fo r th.· Inpul
o f Ihe mudule 10 lit- loaded with 50 Po 10 60 n in or-dvr' 10 ac hl ...... · Ihlll,

T h.. SS U lind F" I link IIr .. connec ted In paralll'1 lit ti l<' ou t pu t o f uu- c rystal fH It· r.
Capadlo r C 517 r .. plal,'t·. th.. uaullllrimm" I' for alll:nm t'nt of th ,' paalband cur.....
of Ih .. cryatal fIl t .. r- for minimum r l pple ( mal> , 2 dll I, \lohlc h canno t be co r-r-ect>
I)' alli"('d without th ., ccrreepcndtng a\lo.'p l·f n·qu t·nC)· equt prn ent , Th t, m odu l..
cen , of cour••-, al.o b.. ccnet ruc t .. d for only SSU or on I)' F" I r ..cepucn. In t his
ca ... , 11 ia only n('cl"l.ary to It·ave oul th.. cor n'lIpond1nll ccrnponenre s Capacitor
C 517 .hould be inc r .. a sod to app ro.. imetely 25 pF a nd reetetc r It 511 reduc ..d
to appro.. lmat.. I)· I. " kO If the 5 1. 6 10 la delvtvd, On t ill' ether- ha nd. If th. · F1\I
portion III not to b,' u. ,'d . no modificatlOll1l will Ul' I"t' qu Ir-ed .

In c •••· of Ih.. ..It-all")' Ie S L 6 10 . aU m.'nau rt'll hll\" " bl' I'1I tll kt' l1 to ' ·lI l1 ur. · nvu ­
t r.llutlon. 1tt' l ll.tor It 515 I. e-ep..clall)· r ..qutr-cd In o rd.. r to avoid ollcillaHol1
wh.' n loadlni th e output with a lo ng coallial cl bl ... Th., o j,,-rating voltai" of fi V
\lohich i. r-equ l r e d fo r all I'h ' I ...y le i Ihould b., ",t.bill;z cd in t h.. pr-ev tou efy
menuon ..d additional mocute •

Th.. oper-at tng point o f Ih .. dual-iatt' MOSF~;T T 501 In Ih .. F1\1 ci rcuit III lila­
blllzed by the acu r-ce !"l' a l"to r a nd a pcetttvc blaa vollai'·' A ny fu r th.'r 1I1'I'l'ad
of t h.. t ran.lllto rli can b., com p.. n lla t .. d for U)' 1I .'Io'ctl nll IIw c o r-rvct valu ,' fo r
n ' lIllItOI'Ii 503 .0 t hat t he d ra in e u r rvn t obt alnl lh, ' 111\""11 \'Illu ,' of !.f m A ... 10 .....
Th., auuI I'qU.'lI t bufr.' r .tl'II'- .'qui pp ..d \Oo' lth lIlt' ju nction F E T ill nol c l'ltkni: Any
Il l' F E T I:all b.. uI"d \lo'hollt· drain I:u r n'nt ia lit h'a.t J m A a t Il 1:1t!t. voltoll"
of 0 V, Thia curn'nt la n.·c .... a l·)· to outain a lIufflC!o'nlly lo w ou lput Inll",dllnc ,',
TtlO' lo.d ....hibll ..d by th,' 1' 1\1 modull" amount I 10 390 fl to w hic h till' 10il,1 of th.·
A M modult- mUlt .110 b., add.'d, 1I0 \lo " \ 't·r. th.- input Imp.-dalll:<' of .Udl ,I modul.·
\lo III b,' hlih.

Th.. rt'aonant ci rcuit com p l'illinl L 503 a nd C .~25 LII ulI"d for Ih . · qUllrl ratu n'
d l'modulatlon, Wit h thll ly p.· o r FM d .'modulit tlon . t h,' phall t· cu rv" ur II ,' ,' ",onllnl
ci rcuit la utllb t'd wh ich III fundam .. ntall)· o f " S" Ilhapt· Ihal 011'1"'11 1'11 III l h.· ill" ·
plitud.. cu r vt' wit h n I'atio d d t'do r, T h.· "l'i1dnlii u.'tWt·,·n t h ,' hum pll Ilf \t it' pillt lll' ­
cu r\"t' and lh us t ho' alop.· o f t h., IiI t raight POl'tiun bt'\ \lo ,· tll th.. m la Ik""nd"nl OIl
lh..· Q o r th.. r ..sonant d rcuit. A frl"qut'n c y d.'vialliln of 11"\"' 1'11 1 kilt II vt'ry
.mall \lohc n compa r ..d wlth t h.. Intt' rmo'dia t .. f r t' qut'fl("y or 9 l\l ll;f o r 10 , 7 ~1I11,

In o rd.. r to obta1n a l umcit-lltly high AF voU.... In IIplt,· or th.· lo\lo' h"'qu"ney
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d l'vJa t ion , it 1. nt'cl' lIl1l1 ry fo r II Bt" l' p " h a lll' cu r-ve • •",~. II hl~h t~ of tlu- l"l"­
sonant ct r c ul t , t o bl' u aed , Indu cta uc e L ~03 18 t hl'I'l' fo l'l' III ttu- Ior-rn of It fl'I'I'it<"
toroid wh i c h a llowB II. non - toadcu Q of a t It 'a llt I ~O to lw ol.>tllln .·d "Vl") " IWll
the w ln d ln ll w ith " num d lt' u cOPlw r w!r". , 1>. not mad.' per h-ctly . W it h ..Jl k-"O\' l' I'l"U
e na m e l led copp r- r .... t r-e, Q- valul' /O or u p to 23 0 hn vr- !w"u nl ,·al;u l'l'd. It I .. not
poaaibh- 10 o bt aln 8uc h high Q -valu "11 even when wound ce t-t-Iu l ly w ith ti ll" coil
8t't8 pr-cvt de d Io r- L 50 1 lind L 502 , or ..... It h pOllt' d co r-r-a,

T h. · AV output o f I Ill' F'" module 18 11I'o v1<l<·d wll h II 10"f'aI;0; fUll'" rOI' f11t" dng
01,11 any r" lIidu a l 111" vo ltagt· an d t o t'n tiu r, ' th llt no HF -lnj,·c tiu n OCCU I'II fr'um

10c ,,1 broadealltlng eta ttone , TIlt· lIum .' h, va lld for th," outpu t a nd In put of till'
equctc h ci rculi, The connection 1"lIdli to Ih" adJulltm"nt pown!ium d .'r "f thl '
equetch ( 100 kn )...... hkh III not on t tu- I'C boa I'd . only c a l' l'Y a I) C - vo ll a l(' "
TIlt' in t"/l: ra t e d c t r-c ul t CA 308! l wi ll only prov td« II lIuffid"ntly 111 1',1:" Il C - vo lt a ,,' ·
fo r o!wning ti ll' l"I U..Jcl1 wh en tlH" II ljl,nlll -to-!loi",' rail" alluws the J;\~nlll t o lI.,
dr-moduln tt-d (4) . T h.· t h r-esh ot d vol t a gv III thuo; 1101 d"l"'n,hnt nil th.' amount or
gain , 1.01,11 on the lllllllal-to- lwill ,' ratio , Thill mvwns t hat i t III not Ih." th l' l,tih"ltJ
voi la II '" tha i Is adjulil ,'d w tth t ht, pot,' nt lom et.' r bu t th,' amounl of qu il, t enin..:, T h, '
ll{lul'i ,'h will on ly o l"' I'al " COI'I"'c tl)" whe-n Ih ., CJ of Inductunc e L !'IO:l t .. h lll h . 'n ou ..:h
fo r Ulit' w Ith ti lt " 10\\ fl' l'{lu .' n{' ~" d t'v ia tiot! uti l'd in mo.n-rn 1<':\1 com muntcnt rons.

T h " volta!: t· at pi n j o f th,' CA 3089 can lI," u'l<"d fo " uutotuntlr- fr"'(lu " IWJ cont r-ol
of an oec tlla tor, Th i ll hall nOI lle'" n utlliavd In UUI' al' l' lic lllion , Ttl<" valu v of th , '
cxt er-na l j-eal s to r- In H" I'h"1; with th." S- in .. ter d,, !Jt'nuri on th.. Impedanr-e "f th. "
m e-ter- u scd , T h., va tu- o f tl l l l> 1·.. sl", to r s hould lI,' .1t'1.,("It·d 110 Ih ul ti ll" hl!!h ."..t
slgn lll t o lie t'Kp, ·ct, ·d pro du<;" tl fu ll IIcal ., d ,· n .,(, t ion, In oont rnst 10 th," contr-ol
voltaJ:.· of thr- I'lt- lIlI" Y JC ri. Ih ls S - m l'!" r Indfc a t tc n " Ill Iullow Iluctuattom, or
the IIlllnal IIt r ."ngth a nti gain va r ia tions witho ut nu tic .' ab!t, de-lay HO that il {'a tl
b,' ull .'d . mOlll Invou r-a bly . .... hen rol llti ng th., arll.'nnll, wh il llt lunl n s up, a nd fo r
III<" a Hgllm t'n t ,

3 , CO:"ST\W CT IO \'"

The ci rcu it g tv en hi F IRu ,·t · :l Is »c c cmm cueu-c in II TEKO box 3A, Th, ' I' C ­
board U K I I'N 005 I.. 90 mm x 65 mm , Is dou bl ece oa t ed, It p O S IlC S II{' 1I throu llh ­
ccntac t s , 1I lne ,' tht' h i gh ga tn of IIh ." F!\l -port lon c a n on ly bt' h andled ....,!thout
dJrHc ulU"1l with s uch a compact COlls t ruction with a c ontinuous; g round e u r fac e
on th .. compom-n t s ld t, . Fl llurt' ~ glvt'6 th l ll P C - bali I'd ( IOdlhout ground sur-Iac e )
and indic a t " l1 the component location a , A I'hotoll r a ph o f II pr-ototype Is lliv t'rl In
Fi j{Ur,' 5. It s hows Ihal only mi ni at ure c crnpon ent a c a n be a c c ommodat e-d on
t his P C - lloa r d , FUI·t h '·I" ddalls an' lllv.. n In S.. e tten 2. I. S Uffic k nt room hall
be-r-n pt-o vt ded around t l\l" irllq;: ra t"d c i rcut t CA :l08 9 so tha t a 16 - pln lIoc kd c an
lit' pr-o vtdvd. T he uee or a socke t dO"11 not ll r lnll ll n~" d!ti lldvllnt llll"11 in 01,11' u ppll ­
c at fc n a n d could 1.0 ,. of IIdvontllll " fo r fau!t -Undinll li nd r e pat r-.

"-';0 d l ff\ c u lt h ,ti a n' to lI," ,'x p"ct ed durin !! c onet r-uc t tnn "h,'n t h l' w ellepr-cvvd I' C ­
1.0011 I' d III ull l'd. Spl' d ll l a m-ntton m u st on ly lit' paid t o tht, cor-r-ec t Will d in ll. lind
c on n ec ticn of lnducta n n ' lI l. SOl a nd I. 50 2. T h., ccnnecuone uf the c r-ye t a l fil t."r
mU1i1 ll.' ,,;ho l't lin d d t rectl y ml4u,' t o t h £> conduc t or- lan"11 t hat ar t· Ie d up t o t il"
c r-ys t a l Hlh'r , It woul d ha \'<' had no e dvante gv t o ma k,· t h" Ii" conducto r lalwlI
long"r Iilnc," Ih!' .'olHwdlollll of t l\l' cl")"lIlol filt t,,, a I'" d t's l,,:t n"d for \\ In' .:01111<'(' ­
t ion fil , Th" cali.· of t h. · cI'y!ltal flll .·r filhuuld b., dirt·c t ly In con l. lct w ith t ht· ground
su dan' . T Ilt' rt' lil lll o /' ll. on Illl" nih .'/' ha nd, s hould ma inta in II 8 nt ull s padllil if
t ll. ·y a l·t' no t ('a plt-1I11 t~"Pl'lI in ol'd t' r to a vo id IIhort · cir{'u!ts du ... to lnll uf ric l...n t
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lnllulallon • 1 h. to roid con' !. .SOl can bl mounh'd on t h. , P C - bo a r d ... lth Ih l
Illd o f a d rop of .JuRI-compon ..-nt glut.' , A ll ,,""pline _nd b)l'a•• ,,_,... ,,1t01· IIhould
Il.. lIold. r-e d Into 1'1.1" "' llh tho IIhorh III polilliblt.' COl1I1('('lIo"II,

Fig. 4 : p r mreu circuit board OK I P:-; 005 wlth component to c nuona
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r ')111: .. 01;7 3 0 ,' (l Ull" '- .. lmLlar- , luRI-Ra t.- :\10SFJ.T
T 50 2: IH' 2H C , iiI-' 2.j fi I l"l) 0 " \\ 2-1~, . J: 'HIli ( S ll it' t>nl " I

I. " UI : ('o upl lu g \\ 11I<lhl l: '\ turn e , "ull :W t urn". coll lap 1:1 turu.. f n 'lIl
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uII lnl: "'I" cl :ol ('oil h ' t.
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II IIr" r-Ial I.; kill V"rIlIOn u f t hill fill .,!' \\ il l u, ' " v" Ua ul;'" ..hol·tl y f" r thu".' Itl'<'n >;
\\h ., l"t· " Iln"t.'r f "' · 'lu .' n (· ~ ' .n-vtetron Iii u sunlly u",·d .

O ,io' lli - plo V[[ , [e >;".. kd, on .· I:i - po lt- r-nur n-c-tor, OlIO ' TI ,KI I I ",~ :IA ,

-I, A l.l ej X:o. m XT

Th,' cur-r- e-n l , aha'li of ,ach Ilt al; ' 101"- ilh ln in t hr - c i n un dl"'loI n ,rn ,ifill lih"uld
L> . em-eke-d l mm ldlatol~ du r'lllll the r-one t r-uc tton, T I1O' d reln ('Uf l'tn l of th ..
:o.I(IS FET T , 01 rn a ) ha" to to ." adjulII' d 10 "1'1'1·o~lmli t . I~ 'J mA In- VlII"Yl01ol Ih,'
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danc l \ol tm . \t· r (I1 rtll t ,r t ha n 10 k ! I /V , 10 V r"n l1 ' " ) IihoultJ b. (·onll .·( t .. d to
I't 'i l)'; lind t r-rmm c ,. rlll'i..enor (' '>21i "lill'it'd fo r minimum r. a u ln l on Ihl' volt­
rm t. r- . A fl ",. t hj s , tho >;t Ih l"" alii;nm "ll t Iidtlngll IIhnul d L>. , {O" " lrl ' d .
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ANTENNA NOTEDOOK

by T. Btuan, G 3 JVQ / OJ 0 BQ

Sllle c Ilrtlcll."1 on Vll F / UIIF anlt'nna a te-nd to b.. t-ath .. r- neglect od nowadaye it
wa a thou ght that a rl."au1ar I .' r it·a ot ant enna artlclt> a would IJO' ot Intere s t .

I . CI RC l"l. A R I'OLARISATIO:,\

The bailie fundam entall ot ci rcula r pol a r b a tlon we r-e l iv.. n In II) and (21. T h i s
aM Icie a rcue..d lntt>rt" lt In th l l type or polari sation . a lso In comm er-c ta ! VlH'
com munlc atlona a n d moouc radio c n-c te e . Recent mt'allurt'ment s ev e- r a 200 km
path o f r-ol Hn g co unrryetde ha s IIhown that th.. circular pola rl lallon e"hlblt",d
lin additiona l ga in o f 12 d H ove r- the same ant",nna wht! n a w ttch .· d t o Iln ..ar po.
la rilla tion. Tht· mcaeur ed l a in cv e r- th l a di lltancl' , a nd a di ltlincO' of 275 km
heve show n t ha t th e reduced path lo a l ot ci rc ula r po la rlal tlon u alng the autho r 'a
hom emade 10 ('ll'm t' n l c r o e eed Va g i provtded a gain ot 22 · 2" dB ov.. r a ve r-ncal
d tpo !e . In the cale o f t he 275 km path. th.. oth.. r illation wa a u llna Un ea r
( vo r-ttc al ] po la r laatlon. E xpe r-tenc e galnt'd by UK" M V with a g r oup ot .·Ighl
nve- elem e nt c r-o e sed Yag l a ha a s hown t hat c i rcula r pola r-Iea t ton dO" a not Ilho \\'
any a p"cia l h ·al ur.· a tor com mun ica tion .... lth IIn ear pol a r-Ieed Itallon l upro about
200 km, a rt e r wh ich a eona td vt- a bte tm prcvem e nt II ne ue e a ble . I toweve r , if IhO'
loca tion o f the I ta tlon o r partne r- Is poo r . the lain o f ci rcula r polarl latlon ov r-r­
linear po larl l atlon w i ll bl" notlc t' d Im m ,·d ll tely . e ven .... ith local a t a liona.

I. I. C L OCKWISE on ANTICI.OCKWISF: ?

For communicat ion with Hnt'arly pole r-teed I t a llonll , it III Im m a t t'rial whdh"r
e loc kwt ... o r a nliciockwllll" polari llation l a ueed , HOWt' V' -I' , du., to the growth
or ci rcula r po l a r-taa t ton , a nd thl ll Lrvnd w il l m o et c v rt a tnly conitnu «, It hI Im­
porteru that a common .tanda rd pol a rtea t to n I. ae r N·d.

Ctockwtee ct rcu tu r pola rllia tlon la uaually ul t'd In ccmm e r c ta t pre c uce wh.>rl"
a n l"xtra de grt·.· of holatlon Is nOl rl" qut r l"t1 bl"t ....,.· t·n t ....-c IIYII!t· ma . Fo r thh
r.-. aon , th., author would il kI' t o to r .... a ru c lcc kwn... c frcule r polad l at lon for all
amateu r- tran llm l l lllon li In th,' Vl lf' . VI IF an d m lc rownve- band I . T h ,> d.·.IJ:nntion
clcc kw te .. or ant iclor- k.... III.· III tilt' r-ctn uon dln'ctlo n a ll ae-en from b.·hlnd th",
ann-n ne lookln e III ti ll' d t r vct lon or radiation . A c roallt"d dl l'0h·. to r tnstan c c,
t r u n em n e cloc k""ia .> c! rCUhl r pola riaatlon In on " d trect tcn an d arrt tcloc k .... \IIl·
ci rcular in tt n- o ther-, Ho.....-vvr, th,' d u- ectton o f t r a n llm hi llto n I. kn o...n In th e
call" o f a Ya e l anll·nna.

Th.· qu e etten I. no ..... ho..... do .... e knc ..... whether- w.' art· tran llmltt ln il e loc kw III,· or
antlclock"d lll ' c t r-cule r po lari llat lon ? Th l . Inoeed n pr-o blem that I. nOI t on "U KUy
t o .. xpla ln. Any ....'ay . let UII IIlIl um,' a c r-o eaed d tpolv a a . .. en fr om bdl ln d. T hr­
c roall e d dlpoh' ( o r Ya gl I Ihou ld no ....' b ... mount"d ao that th.· t .....o " hoI , ·nd a"
( t o w hich the Inn...r condu cto r o f t h,' coa xi a l c a bl.. Is conneC't t"d 1 I'0 lnl Upv.ardll
In lh .. ro r m o f a "V" a 8 ahown In F i gure I . Tht' a aymmt'trlc a l I'hllllW Hn .· III
no.... connt"ct ..d so tha t Ih e ahortt" r a r m " A" I. conn t·c t .. d t o d lpoh ' hlilt " A" and
t he long t· r a r m "u" t o d lpo lt · ha lt "HOI . Til t" re au lU ni ci rcula r I'0l a rltllhtl"n .... 111
b, ' c lrc uhll' doc kw IB.·.

Of coun,,· . th,· lIam t· can b.' don .' In tht, s hac k If t", o .· quil l l" nilhll or C" II" llll
cablt" a r t" h'd t o th l" ahac k. 111 thl B Call", it la poI.lbll" to Nd"n dtll" r t il<'
... .· Mlcal or ho r iz ont.1 anl .. nna ...parBtely . o r conn.'ct th .' phil'''' lin.' to b"th
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• A". 'II '

Fig. !: Conuoc u o n 01 a cru ssod Yng! lo ob uun clock""ls,' cn-cu tar polnrls a t jun

untcnnu e to uLtaln ctrr-ulu r polurl eut Ion. S ine" t ho' autho r,'11 Iutroduc tory ur't icle
on cf rc uln r- I'u larilll.ltiun "1'1'1'll n 'u In ( I). tl ll' fTlllnu(uc tU rt'!'1! of th,' .J- Ill·am
:\t (JO~BOI ~CEB a nt.. nne hllV" ch lllll!lyd tlw h ' " an go' of c r o s sod Ya ei ll .H> that
th l Y a ft· slrnilar- \ 0 the " ut h"r ' " G 3 JVq Tw i s t er- lUI d" llcrllJ"d in (I ) . T hill m vane
(hnt th.' nvw r1l1l ~W o f nntenna s ha ...., t h .' tw o tlll'0l cli of t il<' c r c s eed Va g i dn-ect­
ly a djacent t o another- TII,' I'do l'.' the tnrcrma t tcn gln·J1 ill thl" III,t lel.' ifil 11.180
vali d for tilt, new r a nll '- o f :\\()ONIlOU;-';CE H antenna », wht r-h now comprili l'
CI'OIlIl.·... Ya Ki li of flv l' , dllht lind u-n eh-m ent a, (If cnu r s e, it III a l so valid ter
Ilny oth" l' honu '!ll adl' Illltl'IUla", COIlli t,"'c lt'd Iilmila r t u t h. · "Tw llllt, I''',

...

F llo( ,2: P hl >W lt r ;lp h 0 1 u-o ,j· l ll' am fo,1 " ' l ll bo. >UllCl ' 1'
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If only elre-Ulil l' polll rl.atloll I. to b.· u ...d , It \llill be advl ...·.. b\t· to mount tI\l'
c r-o •••-d Yalll 10 t hat t h e .·I.·m,·n t. 8 1'1' mount - d dJlIgO'llllly in th.· fonn of an
"X". T h l . "1'1.1.1 1"'1 Ihat Ih .. rnaat hll. t tre I..all dh·ct. 110\\ " '1" 1' , Ih l l will not
bt" po•• lb!t' If t h.· pola ri.ation I. to b,' .ydldlt'd.

FliUn' 2 ",how. II I'h uto ..: r a l' h of th e- Ill'''' t en -vle-ment <'I'otllit'd Ya lli of thv
j\,f(}(l~BOt:NCEH ''''1'1.'' oi J · U,·a m an lt·nun. whlch ha. no" b...·11 ...·<Jun·<J In
lvngth f rom 4 . 9 2 111 0'1"1'1 to 3.65 m vt er-e ,

2 . !'OWE H LOSSES IHi I': T O ST A 1I.1 11)1;( ; WA VES

E ~" ' r sinc .. rt' fh ' c tom d " I'", havv becurm- n·adlly avnflablv to tilt' emetvu r u». ...·
ha a Kro" n a comptvtely t"Kallg.' ra lt·d l·elatloJl.hlp b,·t"",·n tilt' .landinK .... av.· ,'atl"
and the per-rcrm ence of an enwnne. Tbe author know. o( 1I"\"'l'al IIIlu.t ,·url w ho
wou l d rvt urn a n ant. linn to th .· manufactur.. rs If th .· SW li '01'118 2. I : 1 Inlhad ot
thei r- maximum 1,,'rmil.UJh· 1.1 : I. Wh" n It t. constd.. r-od ho... much output
po lll .. r 18 Ilc tually r ..n .·r!t·d by th ,' Ilnt ..nna and ..... tu-n this I. co r rd.l ..d to th .·
ou tp ut powvr, It wut b.' . ""1'1 t hat it will probably not b.. m"alul'l'ab!o' at 1110'
rec e tve ..nd 11'1 alofll' b.· nu dtbl e . T htl I. also a.lumlnK tha t thll pow "I' II ac­
tu aH,Y Io e t , wh ic h II 1'101 t r-uv.

L .·t 1.1 1 aS lum .· t he fo ll ow InK with the a id o ( 1o'l !iU 1'l' 3: Gt ven ar.· a n ou t put Pcwer
o f 5 W, a .. .... "'1 al II "ter rlul .." . Iandl ng wa ve rut to of 2 : 1. It 111 lot' • •.•.1'1 In
F igurE' 3 th a t ti lt" r-ev ee-ae pc wvr i. 0 , 5 W 10 Ih al Iht' "teet" po · r I. o f Ihl l
value and 4 . 5 W \ldll b.. r-a dt a t ed. It II kno wn Iha l th.' powe-r- mUll tn- doublt'd
o r ha1vt'd t o p r od uct' a pow er- r atio of :I d l!. In our e aee , th,' po we r ratio II
1.11 fo r a 2 : I I landlni w a ve ratio which I. in th e or-der- o f 0.5 d H lOll . T he
po we r 1088 fo r a SWIl of 1 . 5 : I II only O. 17 d Uo T h ill m,'anl that .tandlnl
wa ve ra tio l of 11'11 t h an 1.5: I a n ' curnptete-Iy lIatialactut')' .

Tbe above m rc rm euon II , of cou r s e , balt'd on t h. · s w n at t ht' an te nne a nd not
t ha t meaau r-ed in th .. ah ae k at t he end of a long Ir-r-de r (3 ). The au t ho r dO"1 not
wi sh 10 un d'· rt·s tl m a t ., tht' Import..ne e o( lo ll' lit lind 11'11 W'Il V. , renee , but II' I . h" 1
the m to he- " " (' 1\ In th .. iI· co r-r-ect I,, 'r"p.'ctl v.' .

3. R E F EU E NC ES

(I ) T . UUtan : Ci rcular I'o lari llllt ion o n 2 Mt'\ r t' l
VII 10' C OMMU N1CAT IO:"lS 5 (1 973 ), Edition 2, l'a e" lI 10 4·109

(2) D r .A. ll or k : T he-c ry , Ad \'a llt a g" 1 and T y p.· of Anh'nnall for
CI r cula I' P o la r tea uon at L'II F

VH F CO MMll NICAT IO:"lS 5 (19 73 ), e dition 2, I' a g" . 110- 115

(3) J . St u rm : Sl llnd ln K w a ve Ra t io a nd Cable Att"nuat lon
VIIF COMMU NICATI O:"lS J (1 97 1), Ed it ion 2, I'a g" . 85 ·88

40 . • •
15 . 20

DM
OM

RADIO CO MM UNIC AT ION HANDBOOK 83 0 pagea , hard-bound
VHF·U HF M ANUA L . . . . . •. , • , • .• 305 pages . pap er - bac k
Available (ro m :
Verlag UKV"·DE RIC HT l::. H . J . ~hlus o HO, OJ 3 QC, D-8521 Raths be r g, Erl angen
(Weste r n Gt' rmany) • Zum Aus s lc ht sturm 17 o r xancnar Re pre s e nt ative s
Deu tsc he Da nk Er la ngen, xontc 76/ 40 360 - Po llt s c ht' c kko nto NiJ r nbt' r ll: 30455-85 8
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OSCAR 6: ANTENNA DIRE CT ION AS A FUNCTION OF T ThotE

ron A GHOUND STAT ION IN WESTERN EUROPE

T h.· fvllo" InK drlt"lnllll ullo" Ih. · uPllroxlmul .· anl .,1118 dll"tt"tlon t o l.... " lIl ubl l ",h" t1
for communI< utl"n 0\".. 1" tl\l" Il.Illah·ur 1I11hlllh' OSC Alt 6 frolll 1I,'ound IIlatl"n8 in
W.liltrn and C.ntral j·.urop." ,\11 Ilrn.1II art' )(i\'.n In rvnt t-al (·,u rtJl'. 'u n TIlII ., .
which 111I om' hour ollt'ad of G MT, r h. ' maximum ..t "\'lItiun III aillo ,:1\"<'11,

r h o comm "'1n'm"nl of .'od\ 1"11111 III allllum.'d to b.' lit th.' full hou r'; if t hlll III
not Ih., ('Ull t' , It "ill b ., !1<"' " 1I11j1 1'~' 10 Inl" I"polllt ., Itl<" Iuformutiun .

nl<' dlil)(l"um I .. ball,d on Ih,' follu ...1nll in(0 1'1I1I111011:

HanK ' :
O r bit :

I'll " " corn m .. nC t'm "f1t
" lt ll I"t 1I1,,'cl to " ' lu ot or :
11011)' advaru-s- of
Nf\lalol"la l ('I'Ollllil1ll:

-umu kill
115 min.

l'akulu llon:
[)"lIll1n:
Celcu lutlou for
C, I ,UI'up' ":

ca \\' 1'0

O J. 6 I'l l

OJ J nv

(,

"..

•

~=----t+:!~--++++__j~,

•
...(
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"

': 1'!-----i-'-------ifH

•.•'
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osc-An s onurrs F Oil l'/ '\I IC A I I.l ll (ll'E (11°/ I

, lllla'nl • 22.5° • '1. ~ min, tlul'"II"n

••
)J1,... ""~. ...

'1:'t-- -H-t'- --It!:HG

-----.1-

'E'-----tl-k--+Tt-'t''1'

50 dB
" _ISVll 5-22mA
2OO mm . 83mm. 32mm

Image end t purrou.
t uppra" .on:
Operlhng volllge :
D,menllon. :

so Ohm
I I' V lor l OdB S IN
"S kHz (~ dB)

12 kHz (-to dB)

MOSFET 10 metre receiver AR 10; OM 193,32
Av," labla for 28-30 MHz " IF "riP for 2 m conve rtert, or for 26-28 MHz for reception of
ttl. cltllen band or lor ute wIlh the 26-28 v.rtlon of the AC 2 conv. rt. , below, High tentlll ·
VI'Y en.ure. ucellent thortweve recept,on , Ttle good lerge-"gnel behevlour meka. It t Ullabla
lor Uti " an IF t trlP for conver te r. Double tu~rhat w,lh cry ltal controlled tlcond convert tOn
7·llIga tlcOfld IF 01 " 55 kHz. BUltt-ln SSB .nd CW dem odulator Connechont for S_ate. ,
nol" hmlte rltquelch . Prepared lor ,n"alieIlOn of a p,uo·ceram,c or medl.nlcal ' ,lll r A
dllCrtmmetor module II ,v,ll.ble 10 thet the rece,ver c.n be tWIlched to AM. FM, CW or
SSB A m.tctllng AF-mod ule AA 1 II litO ev"leb le

S p.clflcetlont:
Inpul Impe de nce ,
Senlillvl!y,
Sel .ctlvlty :

Alt O e.tramaly IUllable for uta w'lh Ihe M c-cweve Modul" tero" of converter.
Saa Innar raer cover
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SUMM ARY OF AM SAT- OSCAH -D SPACEC HA FT SYSTEM

by P. Kle in, K 3 JTE

I. AMSAT I>.EPTSe IlI.ASI> IIEi'EATEH
( d,·.Ilj:n.·d by Karl ~"'Inlt'r. fl.l 4 7,e I

Input rr"qu,'nC)' paubulld b,·tllo.'Hl 432.125 Rnd 4 :J2. l i 5 Mil l. .
Out p ut h"'qlH'ncy pa •• ba nd bt'llloo"'n 1-1 5 . 9 75 and 145.925 Mil l..
l' uII" r output ( h illh 1'''10. ,',' tuodr- I i. 14 W I' E I' .
llollonltn k pllllllband h. Invo' I'I"d rrom uplink pn ...bnud,
Ilt ,' lt' a lt ·!, ill -I50t0 drklt'nt u"inll: ' ·l1 vd o p. · ellrntnat lou a nd n'.torutlon t ...chntquc-.
Lin .llr Opvr-atfon _. SS B and e w Itr.· pr"f" rn'd modr- •.
H.'p"alt'r III commandabh· to ..Jth .. r 3.75 o r 14 W I'J'~I' output.
r " !<- nH t r y b.. aeon at 145.980 ~1I 11. (200 mW I.
t plink 1'010. ...1' rt'qulr,'" • 300·-100 W !';IH P.

2, A~ISAT TWO·TO-TE~ MET E H HE l'EAT.E H
( df'.i.lln..d by P.. rry I\I e ln . 1\ 3 JTl: I

lnput rr ..qu ..ncy pa.llbl'llld bt'\11 " ,' 11 H5.85 and 145.95 Mil l. .
OUl put n-cquency pauballd bdIH"n 29. -1 0 alld 2!l. 50 Mil l. .
POll ."!" output III 2 W I' EI'.
Do wnl lnk pu a sband III nnt Inw' I'lt'd f r om up l in k pa l . bund ,
L ln ,'ar Op.. r a tion -- SS II and e w a rl' p r-efvr- rvd m ode• .
l't·I.·mdry beacon Itt 29.50 Mill ( not sam .. a. USCAn 6 ).

:1. ~IOHS!': COla: T I:.: L J-:M ET HY 1";~l' OUEH

( d"lIlgn..d by J ohn Ooode, W 5 CAY I

2-1 IlnalOlj: Input channd, .
Conve t-t e ..ach analoe valu.. tn tc a t ....'0·dle1l Mor... cod.. numb.. r 0 1' "w ord" .
A third dliH pr-ec.. d.·. Ih. · telem .. t r-y valu.. a nd elv... th e li n.. num b.. r
In whic-h th... '" ord I' loc a re d.
Format i. a r raneed 4 word . per- Itne , s ix li n". pe r- Iel em et r y t rame ,
Ma r .," cod" rat .. Is eommunda ch- to 10 w, p . m . o r 20 w s p vrn ,

-I. l'LU;T YI'E T ELE ~I!';T H Y I::NCOD E R
( dt'vt'lop"d by Pe-te r nem m e r , VK :3 7.1'1 en d E dwin Schcefl , VK 3 HDS I

60 _naloi Input channt'i ••
Convurt e eac h _naloi l' hannl'1 t o a thrl' t'- d l.llU numb.. r t ranllmlttt'd
In Haudol cod.'.
Each Ihrt'('~dlilt valu .. I_ pft,{'t'dt-d by Itl channt'l numb.. r , ma klne
II f1v.··dIIU tdt'mt' try .... ord.
Th .. data I. ar rane..d 10 .... ord. p.. r une by alx Hnt'.p,- r t .. l..m e try fram e .
Tw o JlIlt'S of statu. Info rmMtlon foil 0 11 t h t' a na10e mat r ix and e lv li'
th ll IIpact"c ra ft tlm t' ( L ,' . • tlmt' In " c ount s " fr om la unch ,
I count • 96 mi nute. I.
Ouipul k.,y . 43$,1 ro.lIl z bea con In 10'51\ : 85 0- lIz shift; 4 $. 5 Ba ud:
[ r-evr-r-eo d fr o m t'. S. atandllrd) . Al s o keye 145.98 MH z and
29.50 ~ 1I 11. beacons a. A 1o'SI\ , on command.

5. 435 . I ~lIh HF.AC O S TH ANS MITTE H
I dr-velop..d b)' Larry I\ ay .,' r , VI:: 3 (,,1M and Hob Pepp.. r- , VI-: 2 AO I

U..aeon ou tput I r eqvency la 435.10 Mli z
1'0.... .·1' output I. O. -I W al lin t'fflc!<'nc)' of 1 $"­
Il"aeon Is FSK modulat "d 85tJ - 1I1. ahln.
22 6 ~



6. 23 04 ~1I1 7. S~IAI.I. BLACO~ T HA S S :'o ll r ll. H
I dt veloped by San Ilt ' r nal'd ln o :'o llcr'ow.v, Soddy

0 . 1 \\' ut 2304 :'ollh .
Tu rn..d on by command only fo r au -mtn , pcr- Iod e ,
C W k"y"d - - II I (o ll ow" d by 30 -".. .-. c e r-rn- r: AI, o k" ~" ' ll

with ~IO I'II " c od ., t ch-rm-try on comm and,

' . COVE ST OHl:; -- l\I J:.:SSAG E ST( ) Ht-:-,\ ~IJ -F()HWAH I) SYSTEM
I built by .lu hn Good. ' , W 5 CAY J

896 bll n1t' lllO I'~' '·Il pltclt~· utling C OS/ ;\]( )S tlhlfl "" g ltllt 'r nu-mc ry .
L oa d ed \11I com mand link.
Oul put cod, .",' ,t1 III 13 \I . p . m .

8. EX I'f:.:HI:'o IF.ST C()XT HOI. I.OG IC
( d"blgn.d b~' .Ian K Lng. \ \ :3 GLY I

5d..ch lin .p,lt ...·rltfl op' [·lttlng mUll< •.
!' I'o!t' e l b tlalt'llil. agalnllt " ~ .-,, , . l \. , baH , r~ dl'aln by rvduclng
n 'I"' OI!t' 1' output pUll ,'1' 0 1' by tlhu HLll6l If orr cum1'1, t.'I~',

9. rxr-r r SOI.A I( I'OW E H / BAr TEltY l' 1I,\I I(;[, 1(1« ;[ I.A T OH
I d.·,t'!up....1 by ",,1'1 ;\1l'\n l" I', D.l '" ZC 1111.1 \\ " 1'11<' 1' 11 ,111>', ll ,l :; K( J I

Con " t'!'I" b,4 V Itl 11I"' 1l~'b t o 14 V 10 dllt l'~ " baH "r'~'

o r to lIuPJlI~' t hv Mpal""'I'R ft .· " p. ' d n w nl tl .
5 " 011"'11 o\',' rchMrll ' of ba tll' I'~' a nd !'t't1U" "1I .-hlll'llltlll cu ,""'III,
5 " lIl1 t'li 'allu ... · of ,· lIh .. 1' of Ih .' 11'0 n ,t!ullda nl l-q:u1,,1I>I'1i and
.wltch,·tI t o th,' oppo"n " n llu lu t o 1' RUI{)lllatlo:all~'.

A\l SAT-OSCAH-B S I'ACI: n tAFT

IIl. A- O - 1l ( to lJ,' known IU US CAIi 7 a flo ' I' luunr-h ) 1M en Iuternat Ionc l
,frO I't nuw IIn-oll'lrll: fOUl· nat tons , TIlt' ,\_ 0_ 11 tlylll "llltl ,!t ,, 'dop, 'l1 in
ou c- h CI>U tlt l'Y lI ['t ' 1111 rollolltl :

c. o'nna J1 ~' :

Au tilra ll a :

Canada:

,\ "SAT Ik u \lH'h lltrlll H",,,.,,t,, I' , S l'an'.' rll(t Slnu 'tul" ' .
1l,,11"I'Y Chlll'~ o' 1h-6I:ll lat o l', 2M V 1'011I '- " 1l,' ~u l ll. l ol· ,

All knmt S~·tltt m - n .14 ZC . 1).1 5 "l,J.

T wo H" du llda lll Command Ik.'ol!,·,''' , T,' l l'I~: I'"

r l lo ' I1l t'\ I'~ Encoder- - VK 3 Z I'I.

-135, I :-'111" B..aeon l' l'1tll tllll LIt'I' - VI'; 3 l,J1l and VI-; 2 AO ,

2 :'o l/Ill :'01 Hq"'alt' I', \ 101'." Co il. ' 'I',.] "nwl l'y 1 ' : n~ od"I' ,

l;" I""'ll1l " 111 Co nt 1'01 1.0 1: 1,' . hll' l l'UlIWtll lltJ on SII H, -hl n"
1l " ~u l ,, t {) I' , Sotur I'a nd .. , lIul h' I'y • " 3 .ITE . W ~ G LY.
WA 4 DCL' , W :1 111'..... Mlu ,!t , MI<I'I'.
COd "lItOI'" - W ,0; CA Y.
S·Band 110 aeon Tntlllilllltl"I' • " I; II I J .
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AN 8 W SSB TRANSMITTER SUITABLE FOR O PERAT ION
OVER OSCAR 6 AND OSCAH 7

by K. P. T1mmann, DJ 9 ZR

I~THODLTT IO~

T In- 5 W SS U tl'amllllitt"r DJ II HZ 001 "'lili de sc e-tbcd In (1) . and th .. rnaldling
r ec vt ve r c orn p r l llin g DJ!.I Z it 005 and 006 "'alii d"lI c l'llJed in (2) . [JUe t o thl' In ­
C/'t'IUil·d inter"lIt ill SSIl tl'Rnlimittt' rs IIlnc,· th .. launch o t OSCAR 6 , it "Hili

dr-c Id ..d to update Lhv 0.1 9 Z it 001 t runsrntt re r ,

This al·tlch· III now t o d"IICl'ibl' an Impr-oved Vt'I'" lon of the- orl~lllal SSH tran .. ­
mtucr , l t hi a c comlllodut.'d on a n..... printed c it-cuit bea rd of t he 1I1U11t: dlm ...n­
IIlon fl that ha ll been d" sl gnal ed D.l II Z it 00·40 Th e c lrt-ult of thl' m-w t r a n lim lth ' 1"
dcr- II not diff r Io: n 'lI tl)' f't-um tha t u f th.' o r lil ina l. i101...-vvr, 1I .' v ' ·I·al Improve-
menrs hav., b ·n mude .... hlch will bl' th e lIullj.'ct o t th l ll lll·t kit' .

I, B l.OC h: Il IAGH A J\l

Tfu- block diag ram of th ,' D,l 9 Zil 00-1 I I'a n lim itt " " IIlI glll"n In F lgu r .. 1. Thr­
A F - lligna l rrom t he microphon e III Ivd lila II 1 : -I mlc rophon .. t l'a lllltOl"m,' !'
(liultubl,' fo r 20011 mlcrepholl"lI) to t h ,' A F-p n 'a m p li ti "rll ccm pr-lstng t ranllili\OI'
T 1 . ..... h .. n· it til ampUtied a n d f"d to tin- ba lanc e d modulator com l' risinl! [) I and
n 2 , In con t rast to uu- o riginal cu-cu n, the aldebund oxclllator- IIlgnlll III not
G,·n.. rR!I'd by lin Intern..1 erystal -ccnn-olh-d oac Illn t c r- but obt u tm-d Irom lin ..x ­
t .. rna l sour-ce such us f rom t h., 1).1 9 Z il 005 r"Co:!V"I' ( 2) or (rem t h ,' DC (i ti l.
00 2 ear-rtor oscfttatcr- (3 ). TIlt' .ld.·llUnd oficillatol' a lgrta l I. f"d vie P t 2 and
lluHe,· T 2 t c ttll' balanc ed modu lator "qu lpp"d with tilt' two ve t-actor- dlud"'l1 U I
a nd V 2, TI \O' 9 Mil l DSU - Iil j,lna l at thl' ou tput of tln- balancvd m o dul nt ot- Is fed
via buH" I' T J to th e cryt<tlll tilll' l' X V-HA or XF-9H wlll'r '" the un wanted
Illdl' band Iii lIupp rt'8II " d, Tfu- r vsul t ing 9 Mil l SSH slgua l III o nly lill"ht l~' aml'lI­
HI'd In uu rn-r T -I and re d t o th.· puah-pull m j xvr- COlllp dlllnG T 5/T 6 , wh er-e
it 18 cot1\lI' rH'd to 1-1 -1 1\111 7. -1-16 MILl. wi th th l' aid ef a loca l oectlluto r IIlgnal of

,......
-._~ ,IJ\,,, ,

0.1', ...

......,-,..
c- f- ~-

t ,,,,, , ..,
><u

I{ ' • • "

OJ 9 Zf?
1-, ...."•.

'V
I ' ,,. ..
...~.

"~""'''' ' ... '...
<J -, ".r-::: ~-

~. 11. "
..J ,I' 11'<J

I ~ '"i "

<J f--
I ~ 1711 ' f

..
."~..... ' .. -' -'~'"c- ./ f-
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13!'1 Mill 10 1:l7 Ml lz, TI\l' local olldllillur IIlillal III r, d lute ttu- t r-anamttt er- via
I't 3; It ,'1111 Ill' oUlalnc'd Ir-om 11\l" n.1 5 1111 001/002 1I)'nlh "III11 ollclll/Otor (41 . UI'
from th.· D,lll Z II 002 VXO (!'II if only a IImltul fl'.qu.nc)" I'an~, ill nC]\llnd,
T h.· !l :\lI ll Illjo[nal ill f.·d via tf n- buff.'!" Il'anllllllorll l' j and T 8 t o li lt" uutput
t l'anllilllor 'I 9 wh e r-e It III ampliflt'd and r. Ii to Ih,' output conm-cto r- P t 4. Th.
outpu l Iill:nalill li lt' o rd.'I' of 8 W cun u.· f, d 10 lUI nnn-nna , 0 1' I!uu.wqu,·nt ltm-ur­
lllllpIHi"r,

2 , C ]l(('(11"I UE T AII.S

T Ii,' rle-eult dlall l'llIn of til>' m-w SS B t l'llllll11llt lt'I' ill ijh"'n in FIWJI' " 2, T Ill" mutn
h lll' l'U\"' lIl l' ntll to tilt' orJt:l nRI c l r-e-utt , aI'" t o I,.. d'·lit·l·jl,..d III th e- folI{l\\ inl;
••·,· tl"nll,

2,1. A I·'· I' HEA MI' J.IFIE B ( T I I

A mlcl'(>l'hulw trnnsrormcr (TI' I I hilI! U"'11 I'n.vlt.J.d Itt tlu A I·'-Input of th,
I r a n l;m ltt" r In c rd-r to impr-ove th ,' d., "ul'lInij and 1', dUll H I, -Injvrttnn , A \'ulw
of I : 4 ...111 b" 8ullauh· fUI' Illi. I·ol'h"n. II uf RI'I'",,,lmat .I)' 200 I: 11111" dan", A
50 nF cepec nc r ha. b.·. ·n "rovld. d 11.1' 1'''"11 Ih . 1'1'1111111';0' "f 1'1' 1 and from th .. li;u;,

o f l' I to Jl!"ound . A 220 j,l ll chok.· i. pl·ovi.lt'd all HF-fn'dbaek path b'I""'~n Ih •
..mlt ll·r of tralllllllio r T 1 and tin' 6.8 j,l F b;ypall" c apac rtor-. TIl<" ori~lnal tranll
Ilitor 1)' 1'" 2 :-: 370j ha ll b.·t-n \'t'l'lac"d b)' n lit· 18 4 C,

2,2, IH TFF EH ST AG E ( T 2 I

T h,· buff.'r l' 2 hnlt b." II IlI'0v \(I" <I on lh .· PC-buanl in"I.'ad of the o l'lj(lnfll IIhh­
ufln.l oacl ll nro t-, 1\ III a l so t' qu ll'l" 'd ... lth e B(' 18 4 C t l'an.llit"I' , T Il/' n ·qu l l'. d
1I1,!o, Imnu Illjo[ llal I" now obla in ,'d It-om 1111 . · ~ t " I' II ;l 1 ""U I'I'" (IH' " .It'c tl,," I. ).
C holu · Ch . 2 ( 0 .5 m il ) halO U" .'II pl'm'ld"d ill tlu- Ult"" circuit of T 2 In onl<'\'
t o Inc r ""1'" tilt' In ll ",danc .',

2,3, !l :\111,. I!l 'FF EH S ( T 3. T 4 I A ;>.l l :\IL\FH { T .i , T 6 I

A ru rther UF 184 C I. ulwd fo r r 3, TIll' 22 0 to '" I'l . n'.llltor In tn. ball'
ci rcuit of T:l hOI. u,·.n n'duc .'d to 18 n. nil' coupHn~ It-om Ih.· cl'~lital fllt./·
t o Ih., billa., of t l'a n lll tor T 4 has 81110 bc-vn eltcred . Thl. Iii IlUW made \\1Ih th,
aid of Il 220P. ro llt . lor In It.·r1 ..1l ... Ith a 4.j n F caplIl'itol' (p l"tioUllly li80!!
and 30 pF I , T h e n ·. i. l o r b.. tw c-r-n th .' ccnoercr of l' 4 and Indultanc. I ~ lill
be-en d.'I ,·t .. <I , and the ialn Is ",' du,. d In Ih . III II truusmut, I' uy c onn- CUIll: II
r e . l .t o r In pa rallel ... lth L 3, [l UI' to th o flU"lufltlOn" of th., HI" 224 tl'an~ilituI' ,
II III m'{' ",,"a r)" fo r III(' \"1111,1.· t o b.' found ""1" 1'1ln, IItall\; It will b. 11\ Ih. rall'l'
o f I kU t o 5,6 k ll , The d"coupllni U. I... .' , II l ilt' Iocnl esc maier Inl'ul 1'1:l /In,1
till' I'u.h-"u ll m ixer- T ':>/T 6 hall t n-eu Improvvd u)" PI'Ot'ldln~ a bl dt'lI n'sililur
of ioo n ,

2 , 4 , 11HIV E H ANIl ( !l 'T I'I 'T T HA;\S ISH1 H

T h. ' r " lIuru. nt cu-cutt ,>om p r l ll ln il Indu ctunc c 1. 8 and lhv 10 pl-' capacnor COil­
nt'l'h'd bd .... r-r-n th r- loa ,," of I n tll lll l;t" r r 8 "lid i l'oulid halt U. , n r-c -dim ,'nl;lun. d
110 Ih",llt ect ively 881118t, t h " op. r-a t ton of th., P i - fil II' !' al th,' Illput of lIlt' out­
pUI I r a n . l" t o r T \I , T'Iu- rcsonnnt c lrt-uit ("l'mpri.ln!: I. 8 ope rat ... In pal'allt'l
r" " on an(".· a t 14 5 Mlll , uul ect s ali an abllo rptlon c tr-cutt fo r thr- Ima~ .. I r-equencv,
T h.. col lecto r- ci rcuit of lI'anllhto r T 8 hili al.o In-en modlfh'd 110 thaI 11\1' coup-
Hn i t o Ihe oUlput t r " n.illlor T 9 I. now mHd .' Ith th o aid of a l'i - fUt l 'I ' , lh ..
ccnecrc r o f T 8 I. COllnN'h'd t o choke Ch 5 "'II ('II a. viII 1.... 0 1I.'ri"lI conuc c·t. <J
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trlmm.'rll to glvund , Th., 1-1,1 l'>l l l"/. lilgm.l III takvu Ir-oru th.' Iutcr-connvctlun of
t h" II" two t r-Im mvru ( C 2 , C 3 J viu Inductancl' I. !J to thl' l",o;.' of tht, output
t l'lIl1l1ll1lol' T 9, Thill I'l-flltel' at uu- input of T !l ellow s a l""tt'"1" PUW"I' match­
Ing to be nchlvved than was till' CRII.' with th.· orlgln,1\ t!'fulI:imlttc,' lIud ullowlI
II g rvarc r rangt' of Input pu rnrm-ter-a of tilt' output tr'anslstol' to lJ., nllglll'd, 'I'Iu­
orlKlnal 2;'; 3375 t r nne t e t o r III l'l'plllc"d by II 2;'; :l733 ur 2 N H-IU tn"', 11011'­
eve r , It hatl b" .'n found t ha t th., cheape-r- 2 :'.; :i6:i2 "RII a l ao U.· utj"d and will
pr-ovide 10-11 W output,

Stuc t- th.. qutvecent CU ITenl of thc output trllnlilt,to l' will altcr- wllh fluduatlonll
of Ih" o l){'ratlng vclt agc-, t hc bas e voltag., hall noll' lx-vu et ab ll lzcd using till'
zenvr- dlod.' U .f 110 tha t till' uouw vol tagc n'mlllnll ccnetnnt ... itll upl'rutlnll voltng.
fluctuatlunll In th.' rltng" uf 21 V llud H V, TIn' output II1gr1l<1 ill f"d to th.' out­
put conm-ctor 1'1 -I v iu th t- lH'rl"lI ctrcuit l'omprllling J. In and C 5, Choke Ch fI
Ic rm a II pa r n th-l e r-esonant cln'ult (or twk,' 111<' output fl'equ "rwy togdher ... lth
th,' output cnpnc lt ancc of T 9, T h ill 111101'.'11 uro " .. nt/lll·tl'ie ,!ft"(' tll to lucl','all"
tile output JlO... . ·1' 110 that all t,rtlden.. y uf appr-cx Imutvly RO~~ III nchievr-d .

3 , CONSTlltJCT\o:-'

Tm- IrllJHlmltt .'r III ae"omrnodat"d en II 1'1'ln1<'<I d t'cu it lJ"lu'd ... lth tilt' dllllt'll>lIUIlIi
85 mm by 225 mill ; thlll bocrd hall Ut'.'n dl'lIlgnul<'d n.ta Zll 00-1, Thv pt-iuted
circuit boar-d and component locat Ions lirt' wln'l] III FIj;{UI'" 3. 1,'l llu l" '.f 11110\\11
a photogreph of 011\' of tltt' ['1'0(01)""'11,

A ll compom-nt s 01'" now lur-atr-d 011 till' component tilth' of tl", I' C - uo a r d , It Is
now po as tbl e fo r th e bal ancve! modulutor- 10 b., nl!ll11t'd rrom above,

Ft g , -I: P ltuto ll:r :tp h uf 0 111' u r ti ll' IlrullJtYJl{'S

- 2 32 -



3. 1. CO MP O NE NTS

O. 33 ~II

2. 2 ~ II

0." 7 ~ II

Ch 8 :
Ch \:I :

Ch 5,
Ch 6,
Ch 7

0 . 5 mil
0.2 m il
3. 3~1I

MOllt o f th e Indu ctunc e e n 'm a ln llll Klv" n In (I ) for the origina l t r-anam it t .. r
()J 9 Z H 001, L 9 ha s bvvn d.· IHt·d , a nd I. 8 a nd I. 11 ( now I. 10 I h a n ' b•••-n
e lt e red :
L 8 : .. tu r n s o f I mm dla. ( 18 AWe) lIi1vt.·r- plat t'd r cppv t- wi n' wound on II

.. mm d ra, ccurorme r wit h SW co r ...
L I I : 8 tu r-na ot I mm dill. (1 8 AWG I 1Il1ve r - pl at ..d coppe-r- wi n ' wound on a

8 mm d la . term .. r- , 1I>:!f-liuppo rtlne, fa i rly c lo ec -wound .

Choke a :
Chl , Ch2 :
Ch 3
cO'
Trlm m e r- c a pac itors:
C I , C 3: 3 -3 0 pf' C2,C ":3 -13pF

01 , n 2 : BA 125 or 8 imlln "0 p F / 2 V
va recrcr diad.'

I) 3: UZ Y 85/C8 V2 or IImlla r
8,2 V z..ne r diode

[) -I: n Z Y 85/C 10 or slmlla r
10 V l ..nc t- diode

Tw o o r fo u r pin typ" l1 wit h 7.5 mm spacing.

S..m Iconductcr-s r
T I - T 3 : BC 18.. e, Be 109 C
T" -T 7 : BF 2-14
T8: 2 N3866
T 9 : 2 N37330r2X -IH O

.. . M EASUHED VAL UES

An out put powe r o t 8 W wa ll measu r-ed lit an op.. ra t ln g vol ragv u( 27 V, wh ic h
Increlllled to 10 W to 12 W wh . ·n th.· 0IR' r ating volt a ge Wllli t nc reased t o 32 V.
If th e t r an s m tt t e r III t o Lw u s ed wit ho ut Hm-a r- u mpliflvr it wou ld l n- II.ddlisblt·
t o pla c .. a pa r-allel e r vao na nt eli'cuit llllgno'd to t h l' output fJ"o'<ju"nc~' scroslil th e
ou t pu t conn ..c t c r 1'1 -I, T h ill ullow e th.· ha rmonic lIUPIH".·lllillon to be Inc reaaed
to s total o f 60 d B.

5. AVAILAB Lt; P A HT S
T be r e will b.. II s Ug ht de-lay In obtalnlnK the I'C-tw ard -tc . (o r this t r e n s m tu e r ,
Hcw ev.. r-, lIuppl h'lJ will be avall abh- appruxlmutely four" t o IIIx wo·{"kll afh'r pub­
li cation o f Iho' m aguatm-,

6 . HE F EH E XC E S
( I) K. P . T imm a nn: A 5 Watt T rlllll1i", toril .·d SSB T'r-anamit ter fo r 1-15 Mil t

VIlF COMMU~1CATIO/';5 1 (1!l6!lI , Edition 2 . l'a K. '" j3-62

(2 ) K. I' . Tlmms nn : A Y Mil l II·'-A F l'or1 lu n Ulli n g In h'g l'llh'd elr'cults
vm- COMMUNICAT IO/,;S 1 (1969). I':dltion 3, P a ge s 1:16-150

( 3) G.Otto: A Por-ta ble SS Il 'I'r-a necetvcr fOI' l -1-1 -i -l6 !\Ill z with F M-Attachml'n t
VIIF COMMU NICATI()~S -l (1972) , Edition I , l ' a g" 8 2 - 15

("I G . U.. r gm a nn ,I\I, St r·!t·b,·I : A S)"nt ho'lllll VFO tor 1-1-1-1"6 :\lIlt or 1~15-1:17 ~ Il lz

VII F COM !\IUNICAT[ (J~S :\ (1117ll , Ed it ion I , l'a gt' lI -1-1 - 5 5

(5) K. 1' . 'I'Im munn: A Vll rlllb l.. Fn"jut'ncy CIj"Htlll OHdlluttl" ( vxo I
VHF C()M MUl\'1 ('ATlO~S 1 (I1Hi!l). Edition 2. Prig .'" 87-!H.
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MINI-MOSFET CONVERTER FOR 2 METRES

by B. Liibbe, DJ 5 XA

Thl' r " qu lrt' m t' nt l for a m ln lat uf( ' 2 m c on ve rt er with gcco Iwn,LtlvUy ..n d la rle
.l."nal ('h arac l t' r latlca I ~·d !O Ih.· devetcpm ent o f th e d" lIc rllot'd conve r te r: Stn ce
t hr- converte r wa. t o lo.· !rw lIp, ·n lll ve, It """ 1 d e c lded t o a\'old ell ienalvt' c i rcu it r y.
F o r thl, n ' a a on, the co nvert er la only t'qulpp"d with o ne p reampllfief a tall"' .
wh ich la to ll o.. . ·d loy a ball dpa a . Hl to' r and mtxe r- , a nd c om plement ed en ne r wllh
a IIlnlh' o r 11."o- lOIt a gl' local ollcillato r. Tht' con v.. rte r c a n be Inatallt'd In ..
Tf::KO- bo ll 2A and mod UIO'(I fo r any I ntcrm ..dlah· frN,u .. ncy Ih a t may bt' rt'qulred .

I. CIIA HACT E HISTICS

Supply vo llal"
Cu r n, nt d rain ( for 2 - lIl a lj: " uectll at o r- 1
O....·rall ga in
3 d B band .... Id t h
~o l af' fJlj:un'
Ima i" rt'J<"e l lon ( IF • 30 :-' lIh 1

12 V
apprcx. 16 rnA ( 22 rnA 1
20 cu
3 M il l
3dBt0 3 . ~dB

66 eu

Larg.. - l l llna l beh av tour-:

A r e qu i red a linal of 50 JlY I . d .· ..·n.Ulu·d by 3 dll wh ...n an In re s-Ie r-enc ... Iinal
o f 160 m v la p re e...nt al a , pRclni o f 500 kill , T h .. . arne r'e qu l r ed ,llj:nal will
obtn tn m odula ti on trom th.· In to· r r.· n lle . · 811lnal ( AI-' volt8l1:t· a t tht' ou t pu t of th.'
,ho rtwllv" recetve r t' qual t o tht' Ill'ak value o f t he nolt", voltagt' 1 when Ih t' lll t~'r­

Ie rvnee IIlll nQI olotdn . a \'alu" of 100 m v a l a Is-cqu en cy lIpaclni o f 500 kil l .
Th .· d"pth o f m odu lation o f Ih.· In tv r re r e nc e tranllm ltt.·! · amounted t o 80".

Me a llu r lllg t' qu lpm~'nt :

JlA-m ult llt·t ( Sit' m t'1l1 I; :'>Ohi" G" nl' rat or ,sKT U ( Hohd t· u . Seh..·.. rz I;
Se-It' cU...... :\llc r o Yoll m,·t.,! · 1',sYIl I Hohd.· u , Schwarz I;
Calibrat.·d Atto·n uat o r 0 - 110 dH (Hohd.' u . Schwan I ;
Slinal lj: t' lle r a to r for !'t ' ct'iY"ra and pO\l"r-aigllai lj:"lwralor (Rohd .. u. Sc hwa r1.l.

2 . CIltC UIT DE TAiLS

F! lfU 1'" I 1I1\"'a th .. ci rcuit dlltKram o f thl a s l m p l.' ccnv vrt e e . T h.. prt'ampllfL " r
a t all" l a " qu IPP"d with a dual- gatt' MOSf'f,;T t>,I'~' -10673 . Of c ou es e, othvr
MOSFI~T Iyp'·' c an be Ull' d lIuc h I" the -10822 o r -Ioa<ll " apt'clally If the o peea r ­
In i polntl a rt· adju etvd for va ch typ e • In 1I1' 11t' of Ih ,' o p,' r a l ln g point a t a b Ul u ­
lion according to (II. Ih.· Iluc tuattone wer-e Iltl ll Krt'a lo' r than waa pe r m h. a l bh ·
Ior- a 1111" 11 1' and 10\l· 1l0Ia,' 1'1" ' lIm pilfl t' r, F or Ihl ll r,·a llon . tne drain cur-r-ent
\I'a ll adjult t" d t o 8 rn A by . ·xchaIl Kln g Ih., val ue o f r.'lIillto r It 1. Tht" I lvl'll va lu ,'
or 22 kl . III on ly lin al'l'l"wdmah' vu lue ,

T'h.. m t xer III IllllO " Cju il' l" 'd with a I\lO,s fo' ET ty ,'" -1 067 3. Th~' aa m" I. vali d fo r
thl ll IItll i" aa wa ll p revtcu e ty nu-nuom-d for th e pr",amplln.. r-, Tht' min'r a t a l '"
u8.'d l a ves-y conver utcnal, \\"llh rt"P" ct t o the vlllu. · o f th.- local o llc illa to r
vol ta lj:I' , th,' aut ho r \l ou ld Il k,' to eon fi rm the Info!'mKlion IIlv " n III (I I. A voltal"
o f a l' p roxlmatt·ly 8 00 mY ( HMS 1 a t ga tt· 2 rt·pr'·lIt·nt . Ihl' most fa voufabh'
com p rom lM t· lol'I\lt" 'n C'OIl ....· rOlioll ga ill a nd Int .. rmodu latlclIl rt"J.. e ucn . S ine .' Iht·

- 21ll •





d r-Ive of tho ' !\lOSFET ( ~ lIh Ih.· e xcept ton o f the ci rcuit 101 11<"1 J Is p r ac tlcafly
mad... al :u r o (IOWl'r. II II o nly n"c "Sl!Hlry for th.· cec nteto r 10 pl'ovld .· y, ry lew
power- ou tpu t, Fo r- Ih l ' r .'a.on . Ih.. orlglnal.h Illln of Ih.· aul ho r only po.Ii"IIl~d

••lnIl:1I··. t8i '· In Ih .. loc a l o.elnl to r . Th. n llon a nt ci rcuit at Ih.· cm ttt er- III
t une-d to th.· cl'Ylll al f n·qu cncy . whc l... th.· coil . c tc r circuit f Ut. r . OU I Ih.· r-e­
qul r .-d ha rm cnlc ( In ou r c a lH' 1 16 :\111 z ). T Ilt· ,uu.,'qu ,·rt ban dp• • • lI lt " r .up­
pr.. . . l· . th., fu ndam.'rtal fn'qu .'nC)' a nd unwanted hermc ntc a .

Thl . 11 1m pi" oec Illuto r- hall . how e ve-r-• • orm- 1.l1~II( h· l\ntaiell : Ffr- st ly a c e rla ln
Itmo unt o f ullinm.-nl Wil li I't' qulr.'d w l th 110m.· c l·y. t lllll un t il th.' cac ttt e to r cotn ­
m e nc ve opcrauon (Ilft" r wh ich r dlnuk ope ra tton Wil li alwa)' 11 cbt a tnvd ], Another
dl,a dva nlai" III thut till' c r-ya t al wi ll oacUlah' IIPlll 'ox lmilll'ly 2 kil l. to .,j kil l.
a bo ve It II g iv" n f r ,·qu.. nc y i n t hill ci rcu it .... hlch nwall il that conv er-a ton "I'I"(}I' II
o f 6 kll7. t o 12 kH l. .... 1111·.. IIUIt . If t h l . I, Inconv.'n!t'I\I . a 2 -'t ai" l ocal oectll a ror­
ci rcui t ('an IJ. pr-cv tded . r1w additional I t ag" and tl1I' m o d ifi c ation ,; t o tho' c rt­
gl nal ollcilla lor ci rculi llro ' llivl-n ., da.l<h.. d Un". In F ii u!"l- I . T he , m ltt .. r of
tranl i llo l" T 3 .hould b iroun do:d a nd Ih, compon ..nt. ueua lly connected t o thi .
po lnl and r ve tet o r II 10 IIhould bo' ... -mov vd. Th,· c r)'ltalll no w connected t o lilt'
ba a" of tran l l .tor T .,j , Tht· \·alu . o f r l-alato r H II ehould u., Inc r ...a .....d t o 12 kll.

Th i . III'i tl m .... n Ihut a ll t ho diud\'{lntait·. of l ilt · Ing" - Ilta ll:" local oeei llato r
w ill b" a \'o ld" d . 11 0 111 " Vt r. It I. n, ·c.· . lIar)· for Ih, ' 2 - " lai ' loca l o scillator 10
b,' lIul'pl it'd with a IItabl Uft' d ope ral in g vol l ag., 10 that no fl uctua t ion o r t h., am ­
p l it ud ... or-cu r-e ,

3 . CONST IWCTIO~

TI\l' conetruc t ton of the convert e r- i ll. not vcry c t-It ica l If th o' wellvp rcvvd c frcun
board I. ua.. d , F1ruro: 2 IIhowll the com pu n .-" t loc nt tone lind c on ducto r la/WI
o f tht· I'C - bo il r d wh teh ha s b" "n d l'lllI:na t t' d [) J 5 XA UUI. The dlln('naion " e r v
65 mm It 52 m in lin d tho: board Itl lil ngl ...- c oat vd , ~o d lfflcu lt l"" wO' I"(' .. nc cvnnrr d
wnat soe ver with th,' 5 pr-ctotypee thllt .... ,.!"t. c onatrtlC hd.

F tg , 2 : Compeneut locatio ns and conductor la m ' s 0 1 PC-builrot OJ 5 XA 00 1
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Th, pnnt< d c l r r-u tt bo.,,-d III dO'IIII:",'d for ar-ccm modattou of tho 2-slajt . loclil
a.dllator, ll oY" ' n 'r, tho slnllh--stallo I"cal o .. rlllator r-nn a lac b,' "'lull"",<I ... lIh­
oUI dlffkulty. Th o" Iip ,ocUlii b . I"''' n Ih•• ompurllnlll III II" ame ll, thl1l\ Ih .) CIIIl
n m a ln In thet r- plnnu...d pOllltlon illl<l It t. only ru-cvuae r-y fu r so me couduclo r
Ian.,. 10 b.' b rok, n alld II h 'y, ...1r ," brldlO'. to b ' conu c cll ,I . For ' ·)la mpl.· . in ­
duc tnn ce L ft . houl d b,' connected 10 tllt' , "m ltl. I' "r tnlnlll",to l' r :1 "0 Ih al II i.
Ih <ll J. 5 . C' 22 wil l In-come C 17 , a nd c 21 • C 18 a" ...-u a" II 1:1 . H Ill , I'll<"
Illh ' I'I' OIlIl" d loll Ir-cun L H 10 till" Op"l"ut llljl voltali: " III bro kvu und 1"1' "l llt or ' It 12
connvc ted to Il l'000md Illht "ad,

T hl ' most favourabk Ij '"qu ' on' of con st rcctton I. all' folio... ,, : O ...-tttutor- , mto- r ,
p l' t> a m p ll fl l I' e ncr ...hlch tilt' 01" r a ttcn o f lach part iii teat ed , "I h i" allo ..... . a
ccnunuoue chl'c k on Ih. 01" r a t ion of varh 11 18101 ' ami Ihf' cur-r-ent e Involve d. TIll'
acr.".nlna plal o' be l....-cn olj("llJalor lind I' l'< ampllfh r/mlMr IIIl mJ,ldl [rolll .1nlll,­
coa ted I'C - bvard mat .. rlal or thin In(t.1 pllOll", It la 20 mm In tutllht and Iii
groun,j.'d to thv I'C- bo ll l'd by thick I'l<c, of ... in" at t ht- thn' 1'0'ltl"'lli indl·
cal'"d In nllu r." 2,

F l au !', :I ",how. Ih,' authol", pr-cuotyj»- ll1l1lnl\(' d in a box, In Ih l 8 "aH'" a
11 ('- 18 /1 " cr)". tlll " a ll u s r-d alt houilh t h" I"" " a M Hufflcl"l1t 1"00 111 f0 1'1I lI e - li / l
c I'yh't ul i f It I. dit-vctly rn ounrvd un thv I ' ( ' · bo ll l·d . T h i ll I'rolot)' j,," UII' d II tll nll le •
tllllll (' IOCRI o8cillato r . Orlllin llll ) ' collil ... ilhoU I co r-t ","r-, ' u ... ·<1 Iur- t h o" 11 6 Mil l
bano.ll'atlll fll h I' and tr-nnnu-r- .. u",d for "1IIInn1<1I1. Thill ran b, ""II In t h, photo­
gl'l\ph, Th, d 'II'Tlul'd ver-s lun of Iii, "(on\' OI"l ll' IIIH'" bo th of th ' .. ' " t r-Imrm-r- ,

Th." ltF · lnput ll ano.l l F-outpu lll' ;Irt on Ih' 1I1UIll IIld l or Ih, boa r-d , Th il, nH IIll .
that 10'" ,cApacily f< t' d l h r ou gh Mcan U, mount .. d on tilt" Ham , IIld' (>f Ih .. 1Jol<, III
th." p r-ct o type "'ho... n In Flgol"l :I , Ihln conxlal cabllH art" plar-ed Ih r ou l:h hol.1l'
d rill"d In tilt' bol<, Of courll '". th' 118m. carl b." dun .' .... Ith th.· 12 V op "rutlnll
\'oltail" , ho... ov' r . It iii p rt·ft" rabh to Utll f.", d l hrough capaclto rll,

Fi ll , 3 : Author' S p r "tlltypt> 01 tht , Iltllll -MOSFI::T ('unl .' n .' !"
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3. I, SPEC IA L C()l\I PO~ I':NTS

1' 1, T 2: 4067 3 ( HCA I or 1I1mllar prot ..ch'd MOSFETII
T 3 : In ' 224 I Til o r ether high-gain VIIF tran,i . ton
'r 4: BC 172 ( ITT- Inl",rmdalll , UC 183 (1'11 , HC 108

1. I: 4 turnl oC 0.8 mm dla . I 20 AWG I I l h' ~' r - pl a t ~' d c o ppe r wt t-.. wound o n a
!J mrn form .. r- , coil It 'neth 5 mm, coli t ap I turn Crom the col d end ,
1I ~- 1f - eu ppo r-tlng .

I. 2. L 3: 6 turn l oC 0.8 mm d la , (20 AWG ) IU \'~'r-plaled c o ppe r wtre ~'ound

on a 5 mm coUfo r m .. r , coli I"'neth 10 rnm, wlthoUI cor-e ;
L <t , I. 5 : 15 IUrn l o f 0.2 5 mm dla . 1 30 AWG I ..nam",llt'd co ppe r wrre erose

woun" o n a 5 mm c oUfo r m e r, tled to",dh.'r , SW ca rt".
I. 6 , l. j: 5 o r 6 turn . o ( 0 ,8 mm d la , (20 AWG) I Uyt' r - pla t e d or ename lfed

c0l' l>l'r win' wound o n a 5 mm dlameter- ccttrc rme r , call It"nith 7 mm,
VII~· - ('(.,rt' ,

L R: 10 turn , o f 0 .4 mm dla , (26 AWG J .·nllml'1lt.'d-co ppl'r w lre c loee wound
on a 5 mm ccurcemer and tied, Sw - c c re.

Thr- four unndpu", flllt'r Inductancee I ho uld b., wound In the aamt> etrecucn:
th .· cord . 'nd ll o f th., COUIi an' I t thv bottom n"lIr th., P C - boa r d .

C 2 , C j , C 9: 3 , 5 - l:i pF c ora m to trlmmt'ra of 7 mm dill. or pi e sue
foll-trlmm" r a 2 - 22 pF .

A IIpacl n", o f 5 mm III a vall.blt· (or a ll c er-a mtc diac capaeitora a nd r e al l t o r a.
Tfu- rt'811110rll IIrt m ount..d \" T llc lllly.

{' I"'), .. la l : 38 .6667 :'oil!;,.: II C -6 / l

I 1',,;1\0 Boll. 2 A

4. AJ.1G:-;l\IE:-'.,.

Aft ... r th .· local eectu at o r po rt ion hal b...-n built up, t he ope rating voltllge la
connec t..d and th ", r-oaonant c ircuit lit Iht· c o ll ecro r- II coarae ly aligned to
11 6 :'o ll il with th ., aid o f II dtpm eter-. If ethe- r ln term edtate t r e qceocree er-o
u llt'd , th. ' ,tag "11 ehoul d b.. IIHg nt'd In a .im illlr mann... r to t he r-e qu l r- e d fr t· ­
qu.-nc l"' l . Tht· co r-e of induClllnct' 1. 5 I, now rotllll'd until t he oscillator com­
rnvncr-s nectlletlon wh ich will lx- n, .'n wh e n UII' ccnoc ro r cu r-r-ent Incr",all"l
nutlu'ably. Th(' IItage c a n be ctHlllit'd a l o»clllatlnil r ..Uably when tilt' oectlteto r­
ccm menc ee c s ctueucn Imm..dtately IIft .. r r " c Onnt 'c tin g the op.'rating yoltage and
w Ithout r"lIdju ltlnll th .' co r " o f I.!L If dlfflcultl",. a n ' encounte r-ed , t he valut·
of ca pa cuo r C 17 should be Yarlt'd . Fundam ..ntally epe aklng. th e wlillngn"'. , of
th., cl'ylla l 10 e om m enc e oacl1ll1tlon d e p..nda mllinly In the Q , t ha t I. on t he
... rl ... . • r(' l onlln('(' Im pedance of the cl')'lIl" ua e d . Tht· bandpal' fUte r o f the­
o.-ci ll al o r II IIllgned for maxlmum amplltude with Ih~' aid o f an ab,orptlon WIIY"_
m .. t e r-. Th", e c j lecto r eur-rent should lI na lly co r r e l pon d t o IIpproxlmal",ly 6 rnA .
In Ih.. ca. o f the 2 atage o sc Ula tor , the r-ut-r-e-nt drain to th e 0 l c l1la t o r portion
I hou ld amount t o approxlmat.. ly 12 rnA .

Aftt'rthll. the mtxe r Is e qui pped and brought Into o pe r . tlon . Th .. additional
c u r n'n t drain 10 th t, mhwr am ounta to approxlmlolt", ly 2 rnA. A aignal o f approll. .
H .~ MH z ( c ..nl l·" of th" blind 1 I. now t u n ~'d In and th .. IF c1rcull. bandpall l
Hltt'r In fr ont o t th .. mlXl'r . and llnally th t' ba nd pltll filter o( th.. 10cill o lld ll a ­
lor all llnt' d for max im um reading o n th .. S- mt·ter ,
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Filllllly .th{' pnamplltl"r !Itllil ' I. (''lulpl','d and (·ollll.c!t'd ,and th , Input r-cum-c t ••1
to. algnal g.·n.·rator. As ha. alroa<l~' b""n lI\.ntlnrlld. th." dr-atn .urn"nl Ilht,uld
b," adJulihd 10 a valu.· or 8 rllA b~" ,,It{'hnnelng It 1. Con8Id,·raul. d,·\"lalion. hum
till' adJu8h·rl vnluc a r .· polllllbil' . Wit h t he aid of a III,.nal a t 1110' C"'lIn" uf till'
band , nil ci rcultll should I", alill,wd fur mnxf murn SAm . u-r n'ltdillg. With till'

pOIl "1" matchlne at til" In put ,n ,,,!," In thla manr\l" I" , th," nullw (lII:U I'" II III ("OIT"II­

pond to IlpproxlmalO'iy 5 - 6 dB. 1-'0 1" nul ..... lIIatdllnll:. It It. 00'( '·Il.al·~' for tl'lannal"
C 2 to u.·lnc nall,'d 10 a lllightly lllql"l" \'a1u . which llll1l11oon b,· f.. und .... ilh tho
aid of a nohu' 6I:Ull'I'ntor. Ttu- allilllllt-nt .huuld Ul' ch.·.·k.·d arh'r Inlitalllll61: ttll'
convvr-t er- Into tho' box. If Ih .' noill'" at th,' blind limit. I. \\( Ilk.· I' thnn a l tI",
c entrr- or th., blind , tt u bllndpli lla rllt .·,' bt'\ I1" .'n Ih ,' l'O "" ll/ll l' l lfl.' r nn d mlx r-r­
should b,' Illlgn.·d al th .. cent r-, of till' band whih"t d1l1ll1'I1I1I: till' OU \l'I" "011 .. ,

S. HE FI""H E ~CES

lJ) IJ. E . Schmt tz er : AdJu 8t1ng th o' (ll" ' r a tl n i l'o ln t 8 or FIO'id Ffr..d r ranllllllol·.

VIII-' CO:'o I :'o Il':'Jlt'A TIO~S 5 (1'1731 , Edttlcu '1 , Pall'". 1""-153

/11IIIII-­_1-
New AM/FM 2 m Transmitter Module AT 222

• Sw,tcnable to AM and FM
• Butlt-m lIynthe.1I VFO (." bill ty bette r

than 100 Hzlh II 1"'''' MHz) or
Cryllill conlrol

• Burtt-an . peech cr oceeecr

• Output 1 W FM, 1 W PEP AM
• 12 VOC ope ri lio n
• Ml lch!ng II ne l f I mplihe r for 8 W outpu l

I lIl ilab l.
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LINEAR REPEATER OK 0 A

Tbe li nea r- /'t'r"at " r 0" \l A III t h,' fJr llt Cz ochoalcvaktan rvpr-ate r- an d one of
th e n-w l tm-a r r q",at"rli thut [In' In opcrauon In Eu rope . A Ilnt'S f r-epeater­
d lf(" r ll from nor-m a l F:o. l r-cp c-u t c-r-s In th llt 1111 op"ratlng m cde e ca n be u lu ,d
aim tlu r- to tht' balloon and earcflt te carrh·d t r a n lll ia to r il.

T h .' rv pr-a t er- rccctvce II 20 kiLt li"IlOlt·nt of tho' 2 rn e t r v band bet .... . -en 145 . 090
Mill Ilnd 14 :'> . 110 ~ lI ll lInd lran"poH"1l lhlH to 14:i.690 to 1-1:>.710 Jl, Hll, ld ..ntHi ·
calion wtrh lh,' ('all",lijn 0" \l A III Olild .· In C W at 1-15.700 :o. I lIl .... htch al so
allowil Iltatlonll t o " a ", Il~ ' flnd th.· centr-c of tho: ou tput Ir-e que-nc y M'e:rn"nt. It
al s o Indtcu tcs w h..n ttll' '· " Ilt"at.'r ill op ,'n.

It It> pOlulll>I,· to 0l"'n ttw rvpvu t cr- .... ith a 5 II long caHlnt: tom- of 1750 H z t r-an a ­
mitt"ll In A:\1 or 1-':\1. Th ., on tirm- of tilt' r-epeater- III t hen d q"'nd",nt on th. ,
IIll;nlll ",tn'ngth of th,' I" n·lv.·,J 1l11111ll1. A IIlijnul .. tn·nllth of mor-e (hu n 2 jJV will
Il wItch on t h.. I"'I"'II ("/' for 1.'l0 .. , It IH tht' rdon' nccvasary fo r .... '·ak.· r IIta tlonll
to If)llk ,' rvlut Ivt-Iy I;hol't trlUlh/llllllll"nll o r' monitor t h,' output i n'qu "nt:)" 1i0 that
th.. r,"!lt"lll" r hi IH,t ...... itch"d "rr. If th .' I';1I·tl)("I" ..ta t Ion IH 1I("on":" I' than 2 IJV,
th"n 11<" will l,,· aill., to I'l'0l" n tht- n'pel, t o:/' wtth a call1n,, tom' of 1750 Il l .

SI' ,'clflc8tlonll :

In put ""ntr,' fn'qu "m'y:
Ou t put '·,'nt ro· fn'qu"n,y:
Input le-vel for rull output:
A<iC ran.l: '-:
O ut put po .....-r- :
Wi dt h of tr'anllpob "d l>nnd:
ldc nt l ficatloll:
Ou t p ut po ..... . ·r or l>"ucun:
" " y ln l( 1I1""'d:
Ilt 'pd lll on ti llll':
Cal line: t onc:
Mi n , ('f,lIlng l on. - uurutlol1:
Ha n g" :
Anh'nnllll:
Ik c ulIl m " nd" d medea:

Il EFE HE NC ES

I -IS,lOO MHz
1-1$. 70n :\11 11­

'.vau dB
IS W
20 kllz
OK I' A In CW on 1-15.700 Jl, lIil
0.5 W
2lJ .... pm
HII
175f1 l ll +50 II I (A ~I , 1"M I
5 h

llpproll. 2u(J kill
TUnJllt ilt, . hor-lz ontat pcl ar-i eutlon
ext. CW. n l , SS B

S. Uln z kn : Il " I' IlX·L'l1lljdt.•"· 0" \I A
C(J ut ., Nov,'ml>,'1' I!J7:t . 1 ' 8 1(( ' 11 (ifi.", -!;!;!;
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VAlUABLE FREQUENCY OSCILLATOn MODULE FOR T HE
MODULAR RE CE IVEH SYSTEM

by D. E. Schmitzer. OJ 4 BG

A talJlt' . uutv c 1"lla ! \ilrlalJh fn'quI'Ill")' olldlliliur .. hllh cau IJI UIII.I In th.' f n­
ql,nnQ' ranK' of 1I1'1'I'oxlmpl~l) 3 :-'11 11 10311 :\1111 hall 1J.' .n d. IIlgn.d (01' u. . .. it h
till mudula t- I"\' c l'\ \'l'l ' 1I)'..n.m dIIlC"l'IIJ.u in VII F C (I :-, t:\ tl X1CAT[ O'\":) In ( II to ( 5) ,
A prtruvd cj r c u n boa r d hall a l so Loe.'n UIHlol'.'d .. hlch allo"l1 a V I,'(l 10 b o con~

IIt l"U('t IU for a 101 1'1:1' num t n-r- of fl l'i' ! k Rl lu n li . Itlld lnllll'udion" lin Il!v ,'n on 110\\

th l a ml(IUMOI' ce n t> " dlnw lllllulll'd a nd o'on"ll"ud,'<I t o fo rm oll,'UIRtO I'1I (01' o the-r­
lIl'i' l lt-lltlun .ll In Ihill f l"t'qu" IlC)' l'lIIlKI', S I'v I'l'nl . \\ "' I 'I' I'o \"\'d ' ·" 'lI 11 p h ' " 1IT"t' !lLvI' Il;
hO\\ "\"' I', . ,\( :h a pp!klltiull " HI !'t ltu ll"\' ., IIIH .,!'t·n l d!m,· l1lliunl ll.\t llll d It III not
pOIl IlJt> l.- th llt ,I.tallll fur "II of t h" 1I 1'1'1h-atlollll to Lo"lollv"ll h.,I'< . All .... "' ,, )' . t ln­
In lor-matton eln' ll p r o vtoc-e a Iluud llllll! .. fOI' O"Ollll tJ'1.lCUtlK VVOIi (01' ul h. I' 111'1'11·
,'atlullll .

I. OSCII. LATOH CI HC l'IT

A .... ..JI·kno.... n common-uae- oKdllntor el l"cul t ( Fi)l, In J ha s lo.·.n ,' ~ t. nd, d by
an emut e r folio.... . r In t h.' !, " uloll ,"k link. r h i ll J'.'lIulu In .. hl"h 'u 1"I'.·,n " .. In
DI' I'.. nK"JI1I·n l almllar t o a dltr.· t'en llill ampll!L " " "'hldl 1'110"'11 a 100" I' ,'oul'llnll
of Ihl r.' lIonwnt ci rcuit of t hl' oll dllwlol' ( Fill, It> I. [)u, ' tv tl1l" IU'" o! 1':\1 '
I r"ll lll lll ol' • • I ll" C"l n,ul t " a bpla c. d " UI'1I 1Ih ' . do" n" 110 Ih llt I tll' olldll<ltO I' d n ult
could Lo , ll ,·"un,!t·d on OIl<" lIid.·, Th i ll III 1111 a dv"nta"., " II~" c1a ll )' \\h ,'n IUll lrl 1i
.... l t l1 \"UI"l\ctOI' dlod.' II.

T Il<' cl 1'l'ult ..... 1111 Iu rtfu-t- . 'x\ . 'll d. ,<! by "!l ulh . ' !" t " lUIlli .. \ ,, !' to !u r lll II ('u " , 'od. , rir-r-ut t
tn " 11 0 .... l uw " " 'lIet l\'I' out pu t cou pl In g (I f Hw oacLlla tor- voltug c-. T hi ll 1111"11",.J " ·11 11
fl>und I I> lo . · \"'1';" d r,' l'l l n ' In (2). F Jll u l '" l l' 111","11 ti ll' LoilKH' pl"i lll"l l'h uf \ 110'
a rrnugerm-nt .

10

f-IH-H

Ie

Fill. 1 D evetopnu-nt " f th., tlSl"lll ato r c trcuu
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Th" trall.l",tur", u....d III ttlt drcull IIhuuld pOllllt'lili Ii 10.... capaeltalw. lill<J tho
hlgh.'lIt trunett Cn'qu'"11C'~' pOI.lliblo" Th., •••10 ruanda an lIatlll!l .. d b~' tIl<" tnllll­
Ie to r In " lH ' 272 .

I-' I IIU I' " 2 jllt"'1! tIlt' cumplt,t " clrt-utt dlllll"IlIll . l'hv dlnu-rllliunlnil of Ih," !"t'IlUIlRlll

cl rC'ult an d litnbilitlnll circuit ill t u b••It'lIcrH... d In th.. fOUOY.'lrlll IIHtJunlJl, Com­
!'ollt,ntl ....,I thout \'alu>:'K Bhuuld LlI' dlm.nBlonld accol'dini to 'Ild, applkatl"l1 by
follov.lnjl th .' 0111\""11 Intormat iou,

1.1. H ESO:'iA ~T CIHCllT ( W T ilt: OS('1I.I.A r CH

T he olcllh' tol' dr('uJt can b,- tuned bu th .... ilh tl\l' aid or a v/ll"loblt, c apucttor- or
va r-acr o r diad." Th l' dl't'ul t iln'n in Fliur,' :1 ..howa """'- "l ll I'0 l l i bil it !t· "" T ill '
maximum pOlillibh' cumplvruent I. fllt".'n In all call"11 fur t Il<" pr-inted C'i,'C'ult
boa rd d...cr-Ib..d In Iw('l!on 3, In or-de r- to have- a fn" hand In Ihl" comblnatlun
of capaclto r ...... lth vllrlou. tem pc r nl Uro' {'ut,HIe It-ntB for h m 1"-ratu rv com 1" n ea­
tlon of t ilt' oscillator, spac e has be en I'ro"id.'d for up to lilll Individual capacitors
of va rlou. dlnlt'n.lons . In addition to Ihill , a 1'0"'Nibllll~' I••ho.... n b)' .... hlc-h th.'
t un In II . rT51nl;: ..ment Ull ". II v. l'l51blt, cnpuctto r for cca r-• •, tunlni! and Hru- .. lIin­
rn e- n t .... Jlh a ve r-ac t o r- diode . T h la c-an bv Ullt'd , for InltHnc ,' , ..... ith IIdvltntait·
Io r- (n 'qut'nc y rnodctauon , nn t· tunl na du rtna l!'aIUIC t'lv. oper-a t lcn 0 1' for fn ' ·
qu t·nc)'·lhift kl·y ln g .... Ith C W ( 80 that the oacilIatol' can conttnuc to oeclllntr­
In t h t, pou.t'. and to obtllin an t.'lfwclally Itablt (rt'qU t nc~' I o r (or H1'1''' appl l ­
c.tlonl . -

F1j::.3:
l 't Il>Sl bllltll'S o t
lu n ln.,: the
oec ut uror c i rc uit

30 ' Vor capaci tor

OJ

fO'­".

3b : Varac tor tuning

1

I"-T
1

-; £e<

T ' ·'3"c Combined tun ing



Of c our-e... . only th .· hIKh..",t fjuaHty compuru-nt e should b... ulI e d wh en ccnetr-uct tng
" va l'lab!t· f n·qut·o<.·y oectllat or-. Ce rumtc capltcitorll with Iluitabl~ n- m por-a ture
"odnd'mtll alld/or mh-a cltpacitorll «houfd Lll' ulwd fo r 11l ~ r-eaonant ci rcuit.
Sly l·ofl .':,; or m eta Lpaper- <:apadto rti cannot b., Ullt'd wtn-n h l li:1l d.-maod", IIr t'
I'lu<: ('d on tt l\' f r vquvucy s tabili ty. C.. rnm!c fOI' tIlt 'I 'H wit h vapour-Iz ed wind ing s
cOllll'rlHlll1l II tillv.' r lay"" art· tdval, bu t It It! n'I'y difficult 10 find Ih.· r .. qu t r-..d
valuc of lududlvity.

HOIt" \" ' I', good inuudanCl'1I can IJ.. 1I1a<..l,· by willdhill th ic k vnarn .. ll e d o r' non ­
..nutnelled silv,,'··pla t ,·d <:01'1"'1' Itln' f!I'Il1I~' onto II matching .Ialill or cor-amtc
l'nu and glulnl( It Into plnc r- with (I dunt vc c mpou c-m Ildh .. lllv(' ('·.i' l' IlU-plus l,
Afh'r cornpl erv ha l·t.ll'nlnll , j( l'ulIslblo' lit Incl·.·u.wd te-rnperntu r-e, the Individual
.... lndlnilli will tlt' fh ,'d Ifr-m ly In pia.· .· . 'I'll\' t r-ru pvrntu r-c col'!ficl..n l of suc-h an
Ind u ct anc e will only be .kp,'n,h·ot on th .· /I11<lt'I'lal cr till' conrormcr if only II
mi n im um ot Ilillwslv.· hll11 lJ.· ,<o usvd, A It'ml'.'ratun· codtld..nt of up p r-c xlm ntcly
t IOU x 10 - 6 / 0<; we.. .'xhlbU ..d wlu-n u1I1II1I1l "Ill"'; tubc, 1I0.....-ve r- , thlll III only
a n a pp roxtmat e value- slne-,· Individual mah'rllll,; can dlfft'r, An ,·xh·m.ln' d.·s­
crl ptlon of m.'aliUI·.'1I (01' cornpl·n,;a llng th., rcmper-aturc 1"'';I'0nt;I' :ln' too ")1, ­
te ns t ve t o b.. ...xpla ln,·tJ ln- I'l' ,

Fu ud ament a lly ' lwllklng . a 10.... I. e - I·a lio should lJ" u sr-d whe-n dlm t·n,;lonlni ttn­
r- e aona nt ctrccn com ponent s , T Jll'l'l' Ill'<' two 1"'llIwnli fOI' this: Fl rlltly . a Ill l'~"

capacrtsnc e of ti lt' ci rcui t .'lIl1u n'lI a cOI'I"'IIJlondln~ly IO.... .T d(.,.· ! of t he \'ultllK '­
and temper-atu r-e d epend ent c apnc It ancc s of t h.· t ranli llStol'lI 011 tilt' fl·I'qu .'nc)'.
Thls mvan a It'1I11 d rift on Il .... ltchlng 011 and tlwrdon It-,jll cturp ,m k"~'in¥ till'
o scillator. a ll well Oil a lower- d,' p.' ndancI' uf Ihc fr"'lu "lIcy on Iluctuation of
th", op .. ratln g vo lta.: .' . S""ondly , til" lnductunc v .... ill 1" ·(IUl l" · !t'll" tu r n .. 110 tha t
It c a ll be cenetruct .. d I t-urn uuc kor .... 1"'· and thUH ln- mct-e- t;tabk rm-chamcal ly,
It Is then pOll lllbh' (or tw o win' s to Lo .· wound tu,"wlh" I' ill pllrlllld ltf tt'I' hkh
011., i ll r-em o ved . 'l'fu- Induc t ance Iii t he-n p l'ovl.lt'd wit h Ollt' dlanlt·tt'l· of t h lt-r
spacing b... tW"i·1I tu r-ne . Du. · 10 t h. · I" ,t!u .·.. d <-·lIpad tanc .' of tilt' .... Inding and 1'0.'­

du ced ed dy -cu r-r-en t 10till"II , high (J VlotIU"l; can be outaint·d in ,;pit.· of thr- u se
ot Icwer- tnduet ance values ,

2 , VOLT AGF. STAUlLl ZATION

In o r d e r t o ke-e-p the oaetttato r m o du li' all Indi' I"'nd"1\t Ill; pouilJh' rrom "xt,'rl1l<l
tnfluenc e a , a s lm plt· vol tag", -slabllltII1K c i rcuit I>; provtucd tor- t ht- 0p"rating
vo ltage , It e xhi bi ts a vet-y h i gh fllt"l' fa ctor. The- c11-cult compl'I,;Jnll 1I11>;" tr-sua ­
t ator- , z e n e r d iode find coneteut \'oltngt' eou rc .. cqutppcu w Ith a fl ...ld l'lh'ct
t r-anatator- l' xhlblt s , In IIplt .. o f Itll atmpftc Ity , a IIlalJillzing facto r wll h r,.-lIpt,.'t
to ope ratlng vo ltagl' !luctuatlon a cr mo rt' th an 1000. Lua d va rlatlonll IIt',-d not
be taken Into cona td e r-atton If t hl' olldllato r r unll contlnuoulily, Th.. IItalJJlh.·d
voltaie III a1 80 t t' d t o a connt'c t lo n point on Ill" I'C -bo aru wh,·r.. 11 can Lo.< la k.'n
tor t....dlng th t' tUli ln g d lod.'a . S lncl;' H· n .. r d lod.·, ,' :.;hlblt dlfft' I·,.nt T C - va lu" 1l
according to th.. z ... n ,' r voltag"', var loull com blnatlonll of It'n.' 1' dlod.' and com ­
pt' n a atlo i diode' can bt' prov id", d In o r d.' r t o obtain th, ' rt'qu lr'l' d h 'mp"ra l urt'
d .. p t' ndanc e . Th",y can u(' u lII' d for !t'mp.'ratul·' · com pt-'llllation wh t' o U ll llij varac­
tor tunln e. Fleur!'" ¥lvt'a varlou ll combln a tlons. Th., cu r l·t'o t no ....,l nll th rouKh
th.. z .. n .. r dlod.. can b.. a dj ulI l ",d w ith 111(' trlmm .. r po tt· ntlom .' t .' r ( fOl' " xa m p lt'
t05mA) .
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J . 1'1l1 ~'n;U CI HCI'!T BOA HIl D.I -I JiG 012

S, \It-ral IIIlt'clal h stun'. o f prlnh'd circuit boa r ,1 ll.l-I IIG 012 ha\. tI,. n dl t..:-ril./, d
In IIH' pn'vloull Iil'etlon., nit' dlm lnlllonli ct Ih l l1 boerd an, 65 mill x su mm
malehlng Ih,' othe r Ward. of th l' tuodula r- n l:l'i H ' r eystem . [I I. IIlngl . 0(·081..d
In ordr-r- to k...' P cin'u Lt cepac Itanc e s lUi low Ilil l'ulllllol .. ( FIlii. 5 I. i"urth .·,·
d,·t uBIl c" -j ar-d ln K C:OUl I'0n ,'nl locat Iona v( th .· UlIc:lllato l' clruul t Ill'" KIII,n In
F1Kun' n.

... ,,~ ..
~

n "...~... • • • • • 0 0 0 •
l

.'QQ'")0\
• • • • •

f'f'
• • • • • • •• • •
• • • • •

"" • •

Q ~~TJ cr

• • • • • •

~
• • • • • •" ;ff ,· - - • • •" ' f"'• ,

On 4?n"'i. ( 1<1. BoA: 2

• ~

~- .
68 '0 •

" .U<Tgf '¥ T) . 0 •.-.
'0' .....d -<> 'k 0. 9(lk £o;'>c •

14 ° 1>0 Be-u~1n
0' rn: c:::J -<> •-4 4·~1I'•• 1I~n ~ .... 4.7n

(it ~!ijiI~ ~ <>II'OJ 4 SG 012 ..
F1~ , 5: Pr mu-d c i r c u it bo ar d IJJ'; IIG 0 12 with co mpoue nr tncauons

(no t o sc ill ato r circuit )

". '"· · , · 11 ' ..r, "1001': • 0 "10 \1:'.
,

o t : . .r. •
" .' .. • . · .. · I

.' \ c' . I • • . · l 1 • .'. ..j I ' ~
• · . · I .. .. • "1· • · • • • J, Dl .' . ~{ ."."'1 • • :":"~ I •

"'lOU -· • . · e · • • . .+~.,- • · . ,- · .- •· ........ :.-

f1 j:( .6 a.. _c: Ctlll ' I)llIw nts 0 1 uu- OSCi ll ator Ci rcu its a s ~ I \'l' n In table 2
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3, I. ("():\II 'O:'<l~,\;T DET AILS

T I to T 3: IIF 272 (Sr.S ) or IIlmllal' ...... "-UIiF IIllkem tt-anaiator-.

llatu of H I" 272: fT m ln . 700 ~lIll; F max. 6 ue at 800 Mill:
Vpl,typ. 1311B/8UO Mill. and capacitance typo 0.3 pf-' whl'n uli,'d
In a i-ommon cmtu er- circuit 01' O. U5 pF In common lH'lIl' ci rcuit.

'I' 4: Be lU8 U. He 413 Il (Si "JIl I'IlIl ) 0 1' IIlmllo l' s tl tcon .... I ' N AF t t-a n al etc r­
wilh B min , 100.

T 5: IH' 24.') U ( 1' 1 ) or l'ihnllar n.T

I> I: Silicon zenet- utodc, til'i ,'ch'd ali shown In Fill, -I

U 2: I .... til" , I :'<l 4 H 8 OJ" slmUIl I' IIII\('on diad,'
II 3. II 4: va racto r ctooe, oC('onllug t o application . 11 .·(· tabl r- 2,

T'r-Imrm-r: Alr-llpaC I'd Ir'!mm l'rll for P C - m o untin g with 2 conn er-t lun I'l nll,
Cnpe cnaoce ul'cordlng to appl Icut icn, IH'I' labl,' 2,

Bypalul cnpac tt or-e : 4.7 nF cernnuc dt sc IYlltli

lIellilltor8: For 10 mm Ilpacll1g.

4 , ~IEC IIA""ICAl. CO:'<lSTlllJCTIOx
TIll' Iltabill l)' of an o sctllat or- Iii dl rvcfIy dvpendvnt on the qualfry of thl' rnc­
c han Ic al conHtructlOl\, Or e oura e, It III pOlllllbh' to mount PC-board 1M 4 BG 012
In II TEKO box Il!l.•' 3 A 01' 3 U find tilt' I,.'sult" 11'111 b.· ....·1·)' iood, Howl' vl·".
if Ih,' dtmenstone, wt'ight lind ortn-r- mechanical pOllslbllitl"11 IIUOW It , a mort'
litablt· Cnlit· should l n- uaed . TIll' author ull l'd II. r-ectangule r- box of ..u ltu blo IIIH'
that v.all ccnet ructed from 5 mm thick a luminum pla it·,. It IH tr-ue that th!,.
I·.·qulr.... a cortutn amount of vxt r-a work und cur-e on tapplni Ih., holt'll. but
Iluch a calil' wtth thick ",01111 pl'ovitl"11 cxc ellent n'lIullll with ra pid t em pvr-atu r-e
fluctuation II and cpcr-at e s as II "cold (",y"tal oven". Fu rthcr tlHail .. a n' givI'n
in the following t abl e 1:

Mat" ri ll l : Aluminum plat .. Small cal... for La r-ge caue tor
5 mm t h ic k ve racto r t u nin g cepacttor lunin~

ShO I"! sltl.· 80 mm x 25 mm 70 mm x -tu mm
Long sldt;> 100 mm x 25 mm 1 ~0 mm x -lu mm
Top and bottom plal(,11 80 mm x IIU mm 15 0 mm x 80 mm

The photog raph II of th,' two pr-ototype e ( Fig , 7 and 8 ) show ru r-t he r dl'tlllls of
the ccnet ructtcn. T b e IJC-vol!llgl'8 a rc r..d In via f{'('d-through c apucttor-s and
Ih c ou tput vouage of the osctjtator- III Ied out ...Ia a low -capec nsnc e ft'edthrough
or mintutu r-e connector. It I.. advillabl.· for a c oaxinl connector to b.. UIH'd tlUl'
to th .· ext r-e ac rv..n ing .

5 . I'HACT ICAL J,;XAMl'l.ES

S.'veral prototype oscillato r .. we!"t· con ..t ructcd uiling P C - board DJ 4 SG 012.
T hey wvr-c dim enslonvd for tht · ...arloull Ir-equency and tuning rangl'1I and UII('
pa r -t ly varactor and part Iy va rf abl e capacitor tuninll' Even If the 1I.'Il'cled rong"l1
cannot b.· dl rvctly ullto'd fo r th(' apt'clal eppttcetton In question . t h ey do pl'ovid('
1'1'0\'<'d dlm .. n 81o ni ng lO and fu rtn .. r- d.' laIlH.
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rablt 21:1Y' a H"t of tho cornpo... nt that hay . bttn Ilrtl\· .. d In ,·arIOI... proto­

t~ p•• :

~. 0 "lIh to ~, I 11111 It.o Mlh 10 21. 0 Will

100 p. Suo n I'. suo
III p~' ,"'0
'0 p. " I'() 2!> p. S 1!>0
U p~ '"0

2 p.' son

1<1.0 "1110 10 14.1 "1110

~ 1'.' .10' .,.." trimmer
10 p •
non
yarlabl .,.., 1100'
2 14 p.

e'
c a
c s
CO
e.
co
c r
e.
e.
COO
C.
R,

",,.

13 p. air apac..d t l"lmm. r
•. I p.
lin
IlAllIllTTl
IiA IJ~ . ItA 150 I Tfk I

~ p.' air apae ..d Irlmm.. r.,-
IlIn
ItA 112 I ITT I
"I v l no (M t"rol.' or
2 • HA 12<1 U .IM UO/U

1001' .6.' 1'.'

, ,0

... uo
SUO

... 1$0

"013
.. uo

L n turn...r O. 3 mm dla.
I'lv AWI, j ..Ilamrlh·d cop,><"r
... ' r .. ...O<lllli 011 a 6 mm d la.
.,r ..amle' rud
I , ' a pp roK. 10 "II

11...1 O• .,lII.lor el re,u t:
n •. 6a

17 111m. or o"~ nm ,IlO',
124 AWI. I "Il.mdl..d ""PI... r
... lrr ... "",n<l Oil a !> mm dl.,
Ill... 1'1,,1
L • • PI" ·" •• O.!oll "II

U IlIrn. ' C O. 3!> mm d l•.
I'll AW<..: I ..n.m.. ll ..d r"pl" 0'
"'lto' ..."lInd on.!> m m dl •.
,I... 0',,<1
t . • • ppr" . . 1 " II

F laur t' !t IIho .... th, · fro " IUI nr-y of t h, ' 5 :\lI lt olidll.tor •• II Iunc tion of l h,' vou­
ai" . fo' l run· 10 II,"". t h' u. mpt'rll turt· d" IH; ndane . of th. ..mt' aile Illator,

.- r- r-..... f . ~•.'-• -1/
IA

,. f/ rx-~:ri:' ::"i':""-
• "" . '" -\ .. . , .

T~ ~

". \I U,~ .,:. ,;, ,~

." ",!MO'

•

..
•
.,

1/.,

J,

'I
, , • . • , , • • •

., ""~ I /

,
, :---

OJ' BG 012,

1.'

fl g.9 : Volt~(' dl'pt'ndl'nc(' 0 1 tht> 5 101 Hz
o rtc l lI . tu r frequency [measu ecd

_ 2.' _...· lt hn ul I> labl ll Zlnlt c i rcu it )

fig , 10 :
T t> nl lK" r .tu r reapo n..e
ul me 5 Pol HI ol;c l1latu r



6, J·T llTHEIt DET AI l.S

T h.· r- c IWrlllnt e i rcuit Lll'lw. ·, 11 t"llrllll" to"1I r 2 and T 3 thai l'un IJ. " ...·n In th .·
ph o t u gr-uph of t hv p rolutYP"lII allowli nn "II I "'l'illll~' 10.... -harm onfc uUlput \'ultut;<.
t o ()I' i ,·nl· l·llt.·d (or ccrta ln appttcntion ... How" v" r , o; lIlC<' It hall' all ,.ff, et 011 t Ill'
ollciUlito r fI· ,·qu.·oc~' , II W4Ul deleted <It II 1I.t, r dak, WII. 0 ulIlnll Ihlll \u rlalJl.­
rr ..quency olldllato r tOKl'lIl ,,· .... 1111 th ,' lIho l·l .... a\·'· conver-tv r- Illodul .· IU 4 UG 1I11
(5 1. t h., oac Illeto r- \'ollllllo' 11 Hlh'rt'd lJy a n lIunant drC'uLt at Ih.' Input , A
1I1mHIlI' 1Il,' lhod IlhouhJ 011110 IJ,' Uo;ld when UIIIIiK th o VFO for utho'r apptl cat loua ,

7 . H E FEH E ~C ES

( I ) I). E , Sl'hm it /., ·r : A !ljo<tullir Il< t'd n ' SYllt <'1JJ
VIH ' COM ~1l JIO!CATI O'JS :1 u atat , 1';d i tl v lI 2 , 1'11 1;" 11 110·1 H

(2) II . E,S"hmitt ,-r: A Cr)'IItal O" d l1<, t o r ~lodul l wilh 3 Ind'·p.nd'lll O lld lla t ol '
VIIF coxn n \'!CATIO\'S 4 ( 19 72), ~.dUI"1I 3 , l'a G"'" J7~·179

(3) D . J·;. Schmlu: .'r : A 9 !lith. I F Modu l.' fo r F rcqul·n.·y ~lodulallorl

VII 1" COM~tt' ~ICA TI O:-';S 4 (J 97 2) , (':dltlull 1, I'a " o' ll 4U·H

(4) fl. J,; . Sd lln ltlt· ,· : A r.l odu lul' u- C nunue! F 1\1 I(. 'r l'l v\ ' ,·
VII F C()MM l) N1CATj()~S ~ ( 197 31, Edition J , l'a "o' 1 33 - 36

(5 ) 1J, 1: , Scli m it z l'r: A Shurt .... Il\' . Ih'c,:'lH 'I ' :' Iodult- fo r Ubi' wt th
VlIF COl1vl' r h'rll or fur IJlT·l·('t H, ·t'''l ,t io l1

VII'" C O'-I:' II' :\lCA TIO NS 5 (1973 ), ~:ditlon I , I'a&o'" 24-32 .

1 Year US$ 7. 00 - 3 Yt'al"1 US$ 14. 00

AMERICA'S

technical

for amateursjournal

Leading

Thi, monthl, mil,.",,_ lin ut • whol. ,... It.nd• •d '01'
I til' lI-of.l he ·ilrt COft . I. ucl,Oft . ltd IKIl .. 'ul .rtte"' , h le" l '"
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TV-PATTER~ GE~E RATOR

Add1t1onal Board for Gr1d and D:>t Patte rn

by K. Wll k, DC 6 YF

All eddnton.. 1 bollrd ha. bl ," d., .lop.d to • At"lId tho rV· path·rll it'Il"rato r
.h ••'I·UJ.d In ( II and f21 (or prcvteton of a IIril.l and dol I,ath·rn . fhl.a l1.ld..
Ie to deoll."rH,.. thll modul o n. ""II all tlw tnt .. r,"mu!<'."tlulIl b..t"' , ," t h. varh'oll
modul~ II thllt h.,·... bt. II d, Ie rlb. d , In er-e. r to form • cum pit It' T V · pat tt·mil"·
lit rltor "'Ith VIII" output. Ihl. on II can l>.. u ...d ,((,, 11\ .1)' for T V .,·r,"ln· and
fur u., II Ih. oure' u( • "Id 0 .1 lIal (or A rv Irall ml•• lonll .

I h. modult UC 6 "I F OO-lllllulll. tilt' pr,vluu I)" a'lIll.blt pIIth"" to b, t Ah lld d
10 p-ov Id. • .quart Irld lind dot plitt< rn ( t I,. I .nd 2 I.

f1 1ol . 1: Grid pa t tc rn f1 1ol. 2 : Dot patt ..rn

T hi ll I. ol>t.tn.'d In a ...~llltlvdy IIlmplo' 1lI&/ IIIl·r. TIlt" I,a lt"rn til ~ (' II ," ratt'd ( rum
ne rr'ow ' .l1.lcIII and h .. rltonl.1 IInt li . Th., i:r1d p.tt,· I"fI t. I'rovld.d al III ""h lt"
Krld of nal"rulII li n.,. on • blark b.ckllround , lII'h,' n ' a l Ih, ' dut pat t ern I. fo rnu d
••• bhH'k llrld o( wid.· bl .... k 1111"11 . For- thill n a ll..,n , It I. nt'c t'lIl1a r)' fur till'
1111, IIllnallllo bt- a .... i1.bl • • • po.ltI....· .lId 1l('IlIlUv,' ( bla"k .nd whne I . IRnalll.

I. (;t, xt.RAT IO S O F Tilt t.rxs. SIG SAI.s

Th, Iln.l. fo r It'nll"r.Uun of Ih .. n.rrQlII ""'11.1<:.1 .lId horltontal Un. II a r .. I~ ·

n,'ral d ...nhtn the moduli' UC 6 "I t 00-1.

1.1. VFltTl CA L I.I"I S

T h l' vr-r-tlc al lin• • li n' furlll ' tl f rom tIlt 2~ O kilT. .llInal ol>t.i1It'd fro m t h,' 1'1.1111"
c.ntn" DC fi "I F 00 1. A ni p·nul' I, fl'd wun a pOllltl .... , Iloilli pu l ... " Ilnd th." ... . .
lIultlnll I'UIIl.1I Iorm th. v' rtkal Hilt II.

1.2. 1I0IU ZO" T Al. I INf S

Th.. pul.... to r lh.. hQrlzot'llal Unt' cannol be ubllllllt d (rom .n) .Ignal pro...I,.h·d
by th.. pull' centre atnc.. n.. fr Qu.ncy il pr-e vld, tl that i. IUUlbll' (or g~n. r . t ·
ing a qulr.. Irld. tor Ihl n.:K1 , .n o.dllator I provld.d ...tuc h provhh II

2<0



DC 6 YF 0\.14

cr.'"C~.

." no Q~'
i ~' '- == lOOp

• "

iI:
01 , 1401 "", b..

SN 74l2l N SN '1:.121 N

I-'
~

1
n .

iu .

C$: .. ". Til- I
ll~ 1 .--II ·.

. r ! 1 1
M ' ~ 40' ~ .Il<. "

, ." ) 1'10.01 I'l IDl ~'l.Q7

U --lL """1r """1r .J"JL_.-
fig. 3: Ulll' gcne r utur ci r cuit DC 6 YF oo~

lIufncit'nl IItoblltty o t t h, · 10..... puill" h't'!JUl'ncy for Lhe ho rlzontol lint·., In orUt I'

to ..neu rv t hat D IItallona l')' Imogl' l't'lIullll. II III n,'n''''Il.I')' for II... oec Illato r- 10

lll' ay nch t'ou tz ed t o th,' vertica l f1·,'qu "l1ccy,

I. 3. LI N,,; GE NEHATOH MOllU LE DC' 6 YF 004

Tht' ci rcui t ul.grom of modult, DC 6 Y F 004 II IIlv.·n ill "'!KUrt- 3. 'I'll.' !ntt.".rat"u
circuit I 40 1 ( SN 7 4 123 I contatn e two f1ip-flopli that nrc Inte rcounec t cd to In rm
a it' Ill' ra to r circuit,

T h .. Hrlll 1It1 11" II p r-ovith-d ...-Ith a f" I'dback link and opt' rat"11 11.11 a IIdf- ,'xcl! ...d
oec Illato r-; t h" pulee Ir-vq u r-ncy of th e o ut put ligna I ill d, te rmined by th... ttrnr­
ccnerant of the h, .,tlback link• . 1' 11", Il"t"ontl IItagt' I. ueed ••• nlp-nup and I.
d r-Iven by pul • •·11 obtafm-d (rom th., oec Hlaro r-, T h. , pull., ...·Id th III d,'h-nnlned
by t he deley t im e , T h e additional cornpone nt ll of both s tall "11 or" It',,"ct...d so
Iha t t he d.'l ay t lm t' li can b. , ndJullh'd t o t,.. In ti lt' ordL- " of 1,4 m il un d 2, 4 1111 ,

o r b r-t wecn 50 ~. a nd 10 0 ~II, Th ...... umee ccr-r-espond t o Ihv !'L"luln'd on /off
lim e r-atto. Thl. meane th.t th., IIpaci"g and width ot til., horll:ontal UnCi can
b ... adJu. tt'd ... Ith t h aid ot t rfmme r potent tomete r-e ,

T h" horl1:onl al blan king IIlanal i. h 'd to pin 1 of th . , !nt"irat"d ci rcuit SN 74 123
110 that th ,' 1I:"I1<"'8 tor com mence-a operation ..... l th 1I d.·HIlI-d Ilha llt' po . It 1011 acco r-d­
Ing to th l••lllllal.

- 25 1 -



Th ." Inl"K ral .·u ci rc u it I -1 0 2 ( 5 :" 7 -1 121) rorms 11 flip -flop \l ho ".' "'\litchinll li m.·
i s au j u"tao l .· bet"" " 'n O,IIl '" and O.J j.U nccordlng t o I h " \\lUl h oF t ilt" n ' rt k a l
Iir lt'li .

~ ll ou t pu t IIl lgnahl a n' av atlalJh' 11 8 pOllitln' lind llq:atl vo' Ilolnt: pUlb"" ( (J und
(J · output ll l .

2. ~n;C IIAN [ CA L CO~ST Hl CT[ O:"

T Ilt' ctrcc n te accom modated Oil th.. l'C - boa r d IJC 6 YF 00-1 ( 1"1". -I), A com ­
pom-nt 101'1I 110n p111n 1.. p r-Inted ontu th l " "Ingl.. ·coalt·d I ' C · lJOll l·U which al"o
giv"1II tin- v..1u"1Il of th.' r''''lu ln'u t r-Immer pult-nt! omt't" r li, Tilt' d im "I1NiunH Ill'.,
th . ' e a rn .. a li Ihlt t of t h .· o tl le T" boa r-de DC 6 Y I" 00 1-003.

T he ccmnct tcn s an' a" Icllows : ", -1 01 : Ou t put O-l - }
I>, -1 02 : Output 1 -0-1 V.. I'Ilt'1I1 lln "li
", -IU3 : In pu t 25 kil l

". -1 0 -1 : Ou t put I- O-I }
I>. -1 05 : Output 0 -1 -u Ho r tzcnt a l Hn ' -Ii

". -1 06 : In put 50 II I

I 't -107: • 5 V }I' t -1 06: o V
()p t· r a t in g \,o l t og t·

>- 120 mm -<

- -
! -i !

~ - r - $-
< <
;;

~
;;

• •• ! !s
" ;0

DC 6 VF '" m
-=-- --=- ,

00.
" "

,
.1. 22n 1 1- ~

~;Pf T J "47>- '~' ~'!ill' z
z

o~ j - "
'I" g O
-~ -8- -~-=- u, e:. 1 \6 ~ 1 -=--

'" 1.2k

~ 22 n ~ ~
, T

'" @ '" '" '" @ @ @...
PI LOI "" "" '" .o, ee .•,1.01 _1.06

- 2S2 - F lit. -I : PC - lJoard DC 6 YF 00 4



Switch 2 :
hor izontal input

witch 1
rt ical input

HF- out put

witch 3 :
pa tt ern mode

0

~1
~ ,,'"

~ SLine generator PILes

DC 6 YF 00 4 p,"" 4- ve
•~ "'. Pl4Ql 0

Pl402
f'l.:,nl ""I I
:219 PI 2

I'll I-

~>- ~, 15/ 1 - I 0

Pulse centre 12/9 1

DC 6 YF 001 1 3 /12 '-o~
~ " -O l ~~ IO.. , \ , ,

!
I f I

''I 210 ='~ zag 21\ Xi] 2t,

I ~I-l 20~ I 1>-- I :,,1 ~ 20~

Pattern .. "" 1 . S
generato r Po "" 4

- .- ,., m DC 6 YF PI 201

-0 ±i. 002 PI 20l" h~ 7'4 ~ 7'~ Pt "~

I V

ev
t 1 ~ Ub Power f'1104 ."i[ :h XI" supply
DC 6YF 003 PI )(1'

_II '"'''' ae v-'-- " 100 PI ) 0,;'

PI 301 PI 301 leV E3 0
.. BOmA

fi ll:. 5: Block d iagram o f a T V -pattern gene r- ator

- :IS) -



2 . 1. Sl'l ':CIAL COMI'O~E ~TS H>H DC 6 YI-' (jo4

14 0 1: SN H 123 x
1402 : SN 74 1 21 x
3 t etm m cr pon-nuomet cr-e , hcr-. moun ting, IIpllcing 7 .5 mm/5 mm
2 c l'rnm!c dillc capec uore 22 n F" , IIl'ucinll 5 mm
I sty t-o fl ex cal'lIcltor 10 0 p}', h'ngth max, 10 mm
1 pla atlc foil capacitor 0 , 47 Il l-', Ilpaclng 15 mrn
1 ple etic cepac ttor- 0, 022 1.11" , IIpacing 10 mm

A splicing of 12,5 mm III l<\"ullllbh' Iur- all " ,' >; hHo l' li.

~, CO NST HUCT ION O F A CO M P I.ETE l'ATT i':Il ~ G EN EH A TOH

T h r- follo wIn", T V paue rna Ill'" reccrn rm-nded from tln- l li r g l ' numbor of
pOllllibilltiNI:

I , V...rtlcal bars
2, Ho ri z on tal bu rs

:l. Cheasboa rd
.,I, G r id

5, Dot
6, Wh itt,

Th" II" six paU e r-na should b.. ee-Iectuble with till' aid of n IlLl ngh' switch . T h i ll
rellultll In the ar- r-ange-ment shown In F i gurt, 5 , Switch.'a I . 2, and ~ ar.. ti ll'
thr ...... wa ft' I'1i of tho: pnttern eetocto r s wnch , 'l'he pattn"1I 11 I . 2 nnd 3 a r .. giv" l1
In Vi j;(url' lI 13 t o 18 In (2) ,

4, I:'IT E HC O NN ECT ION A ND ADJl 'STM E :'IT

Modu l o' I) C 6 )'F U04 is aligll('d an or- tnterconnecrtng th v com plet " T V- put tt- rn
gr-m-r-a ror-. T Ill' In te r-c c nnect fon of th,' ot her- modulvs of ti l<' T V- path'rll genc r-eto r
( DC 6 Y FOO l t o 003 ) wa ll de sc r-Ibed in (I) and (2),

In po a tr ton 4 of t ilt' pat t e r-n rnodv sw itch ( grlu petter- n ) th .. n'quh",'d l tnc wIdth
i8 a djuatcd with t h,' aid o f till' 4 . 7 kn t r-im rm-r- potentlom ct er-. T he width o f Ih.,
hori zont a l Iln{' s is xel e ct ed wi th the eju of t h,' 22 k n tr-iru rner- pon-nttom ct er- ,

T h.. 8pacing bl'l llii' ''" t h ,' hor-Iz on t a l IIn"1I Iilluuld c o rre spond 10 Ihat of t Ill' vt'r­
ti c al 1111"'11 ill o r-der t o p ro vtdr- squa r .. !"l-ctallgl.-8 . T he ,' a lll" lil m e thod o f ndjuat­
rnent ( with til.' 10 kll trimm .. r po tvnt icmet e r ] III p rovhh-d when t h., g r id pattern
III d i aplnyed on a T V I't 'rt' i v.' r whu ll" piclul'" ha li In-en adjulitl'u co r-roct ly ac c o r-d­
inl! to a known teat card. ln thill CROll" , 11 is alillunwu that tlll' allp.'('t r-at ic and
li n.'a rity i8 co r-r-ect a nd Ihllt th .. g rid patt ern w111 a1110 1'01111"1111 till' cor-rect ho­
r i1,oll tal anu VI'rlical relat icnatu p,

5 . HEF EH E NC ES

(II K, Wllk : An A T V P uh{' C r-ntr-c
VIII" CO M MU NIC ATIOXS 5 (1 97 3). I':u ltlol\ I , j'a gl' 1i 54-59

(2) K, Wllk : 'rv -t-eue m Oenerator
VHF COM MUNIC AT IO:'iS 5 (1 9 7 3) , !';d itlon 3 , P a gl' s 177-189

- 2'S4 -



O F EQU IP ME NT
COMMUNICATI ONS

MATERIAL PRI CE LI ST
described in Edition 4/73 of VHF

OM 41. 50
PM 11. 20
DM 137. 00
I)M 275.00

~~
OM 15. 00
OM 17. 50
I>M 106. 00
OM 137.50

Ed. 4, 73
OM e.sc
IJM 19. 30

OM 24. 30
DM 66.00

Ed, 4/ 73
OM 28.00
OM 58. ~O

Ed, 4/ 73
OM 8.50

l)M 420.00
OM 40. 00

~~
I>M 11. 00
OM 32.00

1>101 18. 50
OM 28.00
/lM 54.00

Ed. 4 ' 73

OM B.50
OM 16.70
IlM 25.00

Ed. 4( 73
UM 7,50
ElM 12. 50
OM 20.00

Ed. 4 173
PM 10. 00
l)M 31.00
DM 40. 00

OM 17.10
OM 1l . 00
OM 13. 70
IlM 67.00

Ed. 4/73
OM 10. 00
OM 35.00
DM 44. 00

"d. 4173
OM 14. 00
OM I B. 30
OM 32.00

9 MHz L"lP UT MODUU ; ASO .·M- POIl TION
DK 1 i'N 005 (doublt' coated, throullh contactll) ..••. ••.•••.•
I>K 1 PN 005 (2 Ir anlll llturi . 2 ICII Lncl. 1 Pl... ....·y)
DK 1 PN 005 (l lo rold ce re, I Ir lm mH c llj'., 3 tant al lum capa.,

21 bypallB CIll'II, , I atyr<,lIn cap, 2 cn ll kltll,
I TEKO Callt' 3 A. l3 pi n conn... c",ra)

I>K 1 PN 005 (6 crramlc capll., 22 rta lhtf,n , coil wlr ,, ) .•...•
XF-9F. •..•...•..••.•• ,., ••• , •.•••.•..••..••
il K I li N OO~ wIth th" alit"",, l'ar t. • •.•••.••..••

SSD TRANSMITTEH
OJ 9 Zit 004 (with pr lml'd plan) ..•••.••.•••.••.••.•••.
DJ 9 Zit 004 (5 coLllo rn'l'rI With c"r l', 4 Ir,mm..rll)
XF -9A wlt ll Ill,th IIIdl'band c ry. talll •..•.. ••.•••.
()J 9 ZH 004 Wllh th.. alit"''' parla •.• •.• ••••••.

ML" I- MQt;f'ET CONVU ITEIl . '0 11 2 m
OJ 5 XA 00 1 (wUh prLnL~d plan) ."." ...•..• , •• , •. ".,
OJ 5 XA 00 1 (4 Lranllli lou l ••...•..••..•.•••.••• .•
OJ 5 XA 00 1 (3 t r im mer CIll'I., 7 col!formera, 5 curu, 12 byp.....

CIll,a, . I TE KO c..... 2 A} , , , , ••.. , • . , ,
OJ 5 XA 001 (9 ceramtc c apa ., 14 real.tou, coll wlr"l
38.6667 MHl (HC-6iU} ••.••.•••..•..•..••...•
1),1 5 XA 001 compl.. t" wllh the al.",.· partll .••. , •.••.. , ,

llNIVEItSA L VFO MOlJll LE
()J 4 8G 012 (Wi th pr lnt"d plan} ,." •• " •• "",.",.".
OJ 4 IlG 012 {5 t r ana!>' to ra ) ••.••.••..•..••..•..••.
OJ 4 no 012 WLth Ihe abov.. par tl •......•.

TV j'ATTh RN GENBIIATOH \M"dul... 4)
DC 6 VF 004 (With prl nlt·d plan) ..••..••.••..•..•..
DC 6 Vf 004 (2 IC_, J capaclb,n) •..•..•. , .• , .
DC 6 VF 004 wtth t il.. abow " p..r u •.• , . , , . , , .

OK I OF 007
PC- bou d
Mlnlkll

""

II MHz EXCITER
DK I OF 00 7 (...·IUl prlUtt'd plan) •.•.••...•..• •..• . .••.
OK I OF 007 (I ce ramiC fL lI.. r , I m ln. lnrlt.. ch"k.. ,

3 r" lIOnanl ci rCUits, 1 cou ~"l) ..•...•...••.
St'mlcond"t(orl DK 1 OF 00 7 (3 tnn818wrll, 3 dll>d".) .•••.•••.••..
Kit OK I OF 007 willi th,' alJov.. par ts •••••••••••••

OK J or 008 ~lI~HOI' HOl'E Vlt EAM PL IFIER
PC- bu u d DK 1 O F 008 (with pfl ntll'd plan) •...••.••..••..• .
St'mlc"nductnn OK 1 OF 008 (I rc . 2 tranll t ll ton , 3 dludn l .
KIt OK I or 008 .... uh til .. lIb<,VIl' llar l. . •..•...•

OK I or OO~ 1750 Hz CAL LING- TQ:-; E G~ /l: E HATOR

PC-boud OK 1 OF 00\1 (wUII pf lnlll'd plan) ..• •..•••.••..••.••• , .•
Mlnlk lt I)K I OF 009 (I trans !lIl"., I potted en rl" ••..••.••..••
KlI OK I O F 0011 With til l' alx >Vl' pu ts .•.••. .......

OK 1 Of 0 10 PUSH-PULL TltANliMIT MIXEH
PC- w,lf'd OK I OF 010 (wt tll p r tn t~d plan) . .••.. ••..••.•••••..• ••
Mlntkll OK I or 0 10 (4 I r ~tl.lh t"r~ , 6 tr lm m~rI , I pnl1~d chr~J •...•.
KlI DK I OF 0 10 with tht' :d>o~ ... parla . , .••. , •.. , , •

PRICE RE DUCTlO~

Klta OK I Of OO I·A com " I!'!... wtlh IlMled pllTta ••.. ••.••..••
PC_blJar dh UK I OF 001-006 , , ., .. " .. , •.. , .. , •. ".

OK I PN 004 AF AM I' U fIEll AND ACTIVE CW f1LTBIl
PC- boa r d OK I PN 004 (wl tll prln led plan) .••...• , .••..••.••..• • .
S...mLccnductur I> K I 1' 1'1 004 (3 IC. jncl udlrql I PIl'III1I' Y ICI ' .. , . . , • . , , , ,
MlnLkll DK I PN 004 (6 lantah um C"l'II •• 3 elt'clr<,lyllclI, I IIlyr<,Il.·~ C:ljl••

13 pin connl'c l.l'rII. I n : KO bo~ 3 A)
OK I PN 004 with t ilt' ubn ~ t' parlll ..••.••.• ••••

Mlnlkll 2
Cr ylll"'l

""OJ 4 IlG 012
PC- w ard
S"mlclJnduclu rli

""DC 6 r r 004
PC· oolU'd
Mlnlklt
Kll

OK 1 PS OO~

PC- board
S...m Iconduc tlJrI
MlnlkU 1

Mlnlklt 2
CrYlital li ltH

"H
OJ 9 ZR 004
PC-board
~ll n lk l l

Cr ylltal nuer
"H
DJ5 XAOOI
PC-ooard
Sem lclJnduc l"u
MlnlkLI I



2 METER
o r I-H·I -Ill :'\111 1

• 1·2 WATTS IN
PA·l SOl H - 15 ·20 WATTS OUT
PA·2501H - 25·30 WATTS OUT

• ONLY 2" l[ 21jz" x 6"

25 WATTS
• 12-14 VOLI S

NEGATIVE GROUND

• LESS THAN 1 DB
LOSS ON RECEIVE

• SOLID STATE
SWITCHING

PA1501H
PA2501H

$49.95
$69.95

WIRED

•TESTED

$39.95
$59.95

COM PLETE
KIT

Also available:

• RX·5OC 3060 MHz receiver kit w/ crystal filter $59.95
• RX144/ 220A 2/220 receive r kit 59.95
• RX.144 / 220F 2 /220 rece iver wrt w/ cera rmc filter 65.95
• RX.144 / 220C 2/220 receiver kit w/ crystal f i lter 69 .95
• TX·144 1 wall excue r 29 .95
• TX·220 1 wall excite r 29 .95
• PA·1441220 15 walt amp tess cabinet , connectors, and sWitching 29.95
• PA·144 /220 25 wall amp less cabinet, connectors, and sWitching 49 .95
• PA·8005 H 90 watt amp 5 walls," Wired / te sted 159.95
• PA·8020H 90 wall amp 25 watt s In Wired / tested 129.95
• PA·432 10 watt amp less cabinet. connectors. and sWitching 39 .95
• PS·12 12 amp regulated 12·15 volt power supply kIt 59.95
• PS·12W WIred/tested 69 .95
• PS·24 24 amp same as PS·12 less case 69.95
• COR·1 COR Wi th 3 second and 3 minu te timers 19.95

:= YtlfEn~r~;g.I~5~~fiIN9
J AME STO W N N e w Y ork 14 7 01 U SA
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MICROWAVE MODULES LIMITED
NEW READY- TO -OPERATE MODULES AVAILABLE IN
THE SAL ES PROGRAM OF VHF COM MU NIC AT IONS

1296 MH z CONVERTER
Mlcro8trlpllne, Schottky
diode m ixer
IF : 28·30 MHz or 144·146 MHz
Noise Itgur-e : typo8. 5 ea
Overall galn 25 dB

432 MHz CONVERTE R
2 st ttccn pre ampUfler s tages.
M QSFET mtxer , All UHF circ uits
In microstr lp technology.
Noise figure : typo 3. 8 dB
Ove r al l galn: typo 30 dB
IF: 28-30 MHz or 144-14 6 MHz
9- 15 V / 30 rnA

144 MHz MOSFET CONVERTE R
Noise figure: typo 2.8 dB
Ove ral l gain: typo 30 dB
IF: 28-30 MHz, others on request.
9- 1S V / 20 rnA

VARACTOR TRiPLER 144/432 MHz
M ax. Input at 144 MH z: 20 W
( FM. CW) - 10 W (AM).
Max. output at 432 MHz: 14 W

VARACTO R TRIPLER 432/1 296 MHz
Max. Input at 432 MHz: 24 W
(FM, CW) - 12 W (AM)
Max . output at 1296 MHz: 14 W

All modules are e nclosed In black casl ·alumlnlum cases of 13 cm by 6 c m
by 3 em and are fitted with BNC co nnecto rs. Input and output Impedance
Is 50 Ohms . Comple te ly profes s ional technology, manufacture, and ali gnment .
Extreme ly suitable for ope r ation via OSCAR 7 or (o r nor m al VHF/UHF
com munic ations.

Avail abl e from :
Ve rlag UKW - BERICHTE , Hans Dohlus oHG - 0 -8521 RATHSBERG/ Erl ange n

(Wes te r n Germany) - Zum Auss lchts turm 17
and fr om the ir r epr es ent ati ves throughout t ho world



CRYSTAL ALTERS • FILTlR CRYSTALS • OSCIWIOR CRYSTALS

SYNONYMOUS for QUALITY and ADVANCED TECHNOLOGY
PRECISION QUAm CRYSTALS. ULIIASONIC CRYSTALS.

PlllO-lLlCIIIC PRESSURE IIANSOUCERS

Lilted '1 our wIIl ·known ..,..•• 01

9 MHz crystallilters
for SSB, AM, FM
and CW applications.

In O<'d" 10 IImphfy ml ll:ning. ItM
input end outpu1 01 the Iiller. com­
pt>1.. tuned differ,nUll I. ,",for.
m.... with galvaniC connection to
1M C••lng

fUllr Type XF·9A Xf-9B Kf.9Q XF_9E Xf ·9M

Applle.\Ion SSB· 55' AM AM f M cw
Tra nl mll

Numb.r 01 FUl,r Crystal, , • • • • •
Bl nd...ld th (6dB clown) 2.5 kHz 2 4kHz J 75 kHz SO kHz 12.0 kHz OS kHz

p...bend Ripple < 1 dB < 2 dB < 2 dB < 2 dB < 2 ee < 1 ee
In••rt.on lo.. < 3 dB < 3 5 dB < HdB < 3S dB < 3 dB < 5 dB

Inpul·Oulpul Z, ""'" ""'" ""'" ""'" 1200 " ""'"r,,,,.llnallon C, '" ,F so ,F '" ,F '" ,F "'oF '" ,Ft8SOdB}1? 1(6 8OdB) 1,II (8 8OdB) l 8 (1Il1O dB)l (880dB) 1 (640 08 ) 2 5
SlI.Ipe f.elor

I{! 8Od8)2 2 (8 8Od8)2 2 (6 BOd8)2 (lHIOdS) 2. (680dB) ....

UlllmMl AII."t,ll l lorl > .t5 dB > 100 dB > 100 dB > lOll ee > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
o 1192<4 N. dl . rb l. dlol .h, l", • Poltfac:h ,
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