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AMSAT have ju st announced that the st ar t or OSCAR 7 will not take pl ace in
March 1974 as planned but will be delayed u ntil the summer.

T he next ed itions of VHF COMMUNICATIONS will contai n some r e al ly out s tanding
de s igns such as :

A li near tr ansve rter 2-m/70-cm; a new phase- locked os cillato r ; a 400 channel
synthesizer with 10 kHz channel spacing from 144 t o 148 Mfl z ; a foxhunt (DF)
r e ceiver with five pr ogr am m able ch annels , as well as many more inter es ti ng
designs, and articles.
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PRECISION REFLE CTOMETER FOR 0 TO 2300 MHz

by H. Ttetenthaler , DE 5 T HL and B. Roes s lc , OJ 1 J Z

A precrs ton r e tle c t ometur 11'1 l o bo desc r-lb ed t h a i c a n be u."''' with in t he t ee
qUI~ncy .';ollge up t o appr oxima t e ly 24 (1 (1 MII1: . T he dr r ecn vtty a ud coup ling a non
uat ion <I r e i ll t h e o r der o f 28 -42 <l U over t he whol e r-ang r-, T'10,sc values a llow
the r c tt cct omete r 10 be u t;ed ftH' precteton mea s u r em e llt s . whe l'CiU:l m oat o f Hw
c onveut.l nn al l'cDe d on l e t "r s avattabb- Oil t h l' am at eu r m ar- ke t aI '" unly sulta blc
fo J' m onit o r in g purpose s.

1 . EXP L A NA T IO .'r OF 1'111': T ~ :HMINOI , {)(;Y

TIlt' fo llow in g defirnt ion s an' us r-d in mic row a ve a nd mc,l;;u r ing h 'dulOl og;y. ' I'hey
a l·" to lH' gi ven h" l'" toge-ther- with a sh o r t de sCl' jption.

1 . 1. Il lH t ;CTlO NA L C O UPL E RS

urrec uoocr c ou ple r s a n' inatallcd in t o the f .. e de r- fi ne a nd ('oupl<, ou t eturer the
fo rwa rd or r e fle cted w a ve w hic h is a vailable at t he output. Ft gu rc la Indicates
the p r incipl c or a di rcctional coupler. A d rawing or a df r e ct iona l cou pl er is
given In Fi gure lb . T h e main Iiru- cont;i,.;t!l uf a coaxi al lin", of ti lt' r " lIu i r ",u
impeda nce Z t o which a seconoo r y uno is u s e d a s coupl e r. T hill c o up li ng linc
i s te rmina t e d with R a t one tend a nd t he H F volt a ge a t the othur e n d iR rcct t 
{it 'd a nd ind i c a t ed . The rcctiIicat fon and measu rin g system Call be sepa r a t e f r om
thc dl e ect to nal c ou pl e r ; i n thi s case t he s econda r -y line 1.., c c nne c t e d t o a c o
axial conn ector.

Moin tlnp

"
Secon<lary lin~

D

Fig. l a : P r inc iple of a
directional couple r

Fig. I1J : Const r uction of a
dire ction al cou pler 1"ig.

1 .2. Il F:H .t :C T O M}o;T ":l t

Heftectometc r-s arc u n its t hat allow both the fo r wa r d and ref'Iected wa ve to be
o lllwrved by c oupl in g out the app ro p r-ra t e voltages wi t ho ut a dvc r-se ty affecting
Un' l Inc , Such a ren e c t om e t e r c an be const ructed using t W(J dl rcct iona t c ouple r-s ,
Reftectom et e r-s are e it h e r e qui ppe d with two s epa r ate o ut pu ts 01· a changeover
H",itch a nd 0 11 10' ou tput. ' ·'i go r ", Ic shows the principle of " r",nectOlm~leT'.
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1,3 , DIH E CTTVITY

If a d i r e ctfonal t:ouplcr or r-ef'Ie ctomet e r iii c onnected between a tran s mitte r
and con sum e r so t h l t thlO' rerje cted ene rgy i:; tn d tc at ed, IlO indic at ion should
be pr-e-sent if th.. m .. tclling i", cor-r-ect . In pr-ar-t Io r-, t he r-e is lil w il)' ''' a smal I
indic a t ion aln cr- th .. d:rection,,1 coupler>; a r t' not a ble to d i rr"n'ntinte infinitel)
lw t w.. ..n !orwll!'d aud I"\:, !l",cted wavcs. , T h e mea ",ure of tuc ~ali ty of a cnr e c -.
tional c ocptc rfs it l> d iife- z- en t t at t on bet ween forward ..nd l'e n ('l:! I,d l'lllcrgy which
h; to' r lr ,' d orr..ct tv ny , T h" h tghe r- t he ctn-cc tt vny, lh,' h, \O; t' 1' will be the mea s u r 
ing e r ro r-s .

F or a rnatcu t- m ....n su r-emcnt s , " rni ll imurn direc tivity M appr-oxim at e-ly :W dU i f;
c l.as s ec as s n t ts rac tor-y , At t he se va lu e s , the- lTw a " u r i ng e r r o r i " w ithin 11" <, c l' la b]<,
limit" , Homevm ade directional coupfcrs a nd renectomctor s , ati wtdl at'i com mcr,
c i a l.Iy aynll nu!( , r' " iJ\:'c t om d ers fo r tlw amnte-ur moetly ~)o,llibil a d i r ec t i v i ty of
only 10 • 20 ,Ill. Suc h umt s a llow a Bt alld ir l){ - w ," v , ' rat io ( Swtt } \)f 1 : 1 to be
"m e a su r-ed" altl io\.Ogh ':1 i n actually l , fl : 1 ,

'I'hc <, ,{H;I'Ht wa y of chccking th e oper-at ion of a din'<: ti"t1H.] "OUpl"I' o r reflecto 
m et e r , i f; t" connec t a prore- s stona i t c r-mi na t In g i -.. s fs tc r and RC(' whuthu r- t he
r efle ct ..d wave ;l1l!icatior. ret ur-n s to z e ro ,

1. 4 . COt: J'l.l ~G ATTE:\lJAT IO X

T h c s c c ond a r y li ne ( Iine s ) of the d i r-cc ticnal c ccpte r ( ien ectcmetcr 1 couple ",
out a small pcrtfon o f the ene r gy pa ssin g alon g th e c a bl e . The amount of energy
couple d ou t depend s 0'1 its rn e cn anica l. s i z e and dr-g r- e-e o f couplin g. T he- r atio
between the energy in t h e rna:n : :n l'" and t:J.C' u ,"c 01:pled cn!:'rg)' is the coupling
attenuation. Thi s attenuation whic:l: s also given ill dB . in f r e qut'llcy - depe nuen t
since the mer.h anlc a l d irn e -rsio-rs cf t he s e c oe ua rv l fno w ill inc e-cas o w ith rt'llpcct
to wavel ength on inc e-easing the fri:: q:.wncy .

T :J. e co\,;p l ~:tg a tt enuat ion rs tne r e ros-e de pc ndent on t lw conat r-uctlon and on t he
di mensrons o f th e dt r-cct iona l cou ple r . It dete rm in es, the VI".lt ll-ge value at the
rf'cti:'i t' r ct rcun . It uu- I'edif:e r d r-cuit i s not [(1'1 inte g r-al pa rt of the un it an d
if the co upling at teucm.on is ac cu r-et e ly known , it rs p(l >;~ i ); l o: Ior- powe r Icvcl e
rn tlw kW- r a ng", t o U\:' mea s ur-e d with l ow - po \\·e ,' \V" lt m ele l 'H, Tb,' actu al po wer'
i s t he ~ incrcs scu by the value o f t he c oup lin g a tt e__ n uattcn.

2 . !l-l E CilA '11C A T. COI\ST RrCT l()~

F i g!';!'!' ", 2 and 3 show d rawing ", o f the 50 n r-enectom-t ..r d l:'"ll il; n l:'d by OJ'; " T HL .
A disltuvantag<.' of thi l; UCS1.lill Wa S the dlf~k Jlt,Y i ll t:uu lit I'UCti llt: the seconda r-y
:ine t'i, F o r lhil; r-r-ason, DJ 1 JZ rccon s t ructcd th, ' r .. n , 'l'!om t't l'l' . I'h .' 1111. i ll
body now l"IHln i",lI; of Iwo halvcs ..... hich can I", >5c 1',-, w" d log"th ",' n rt ur- mounting
the s vc onda ry ldn e s , At t h e sam .' t .m e , :t wa s pOlisiul.. t o !';lightly r-educ etbc
din:CllRiOl1 n a nd t o acco mmoda te the t erminating rc sistc r s in concc s ha ped c " I' ''' .
III addition t o this , tiw d"m od~lator he a d s w. 'r.. d .. " ig n" d to ncoonur- odat c t h e
we ll known diode se-ries 1 K 21. F igli r'cl) 1 ,Hld 5 " IlOW a p r-ototype of this n ' 
"lcctorncto r- w it h de-m odula to r s , Til is v e r-s ion of ill" rcf'lcctom ctcr- c a n atso not
be con st rur-t cd o n t he w o r -koencn , ho w e ver , it does allow thos .. pe r sons ,,·ho
hay ,," con nect te n s to a m echanica l workshop to c on s t r-uc t n pr-eciaion mE,a s u r in g
un.t , in cce t rest t o t he no r-ma l SWR ind icato r s. F u r-ther- i nl o rmation on dio de s
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a nd detect o r pr ob es w i ll be given Iat e r-. Attention m ust be m a de that n o impe 
danc e j um p s ar-e pr-e sent be t we en t h e c orm e cto r-s and the main lin e , o r between
t h e secon dary lines and their te r m inating resistors . T hese a re de cisive for a
h i iih d i r-ec t i vity . A ny non - b omogeniou s effe cts a t the s e po ints will approximat e
<i :QW- PHSS fi lter' in ser-ie s w it h the term inat ing r-cs i s tor-s , T h i s w ill mean th a t
t h e line s ar e n ot t.e rmmat c d t i-uly rc s i s ttv c ly , but In b;m Hteh e d w ith com pl ex
im pedan c e s . Ac c o rdin g t o ( I ) improv em ents can be ma de by cor-r-ec t select ion
of th " sh ape ( bendmg of th e line , l a r ge rat io o f the l en gt h of t he coupling l in k
t o t h e ccnne ct ton length) and by compcns at tou . These have been us ed, where
possi ble , in the described ,."r; pdQ rn"t'T.

(A) ~r I
-j ~

I ,
r-"' ~-t

- - ss .,- - - - - 1 -I
Inner conductor

~

Cross-section C-D-.
-I LL

r

I

~- e;.....!, ,
- .., r--

'.5
Adjustment collar (enlarged)

OE 5 THL

rt, 5.92 00-:. ,

' <
I

10

Connector for forward and
retlec tec power, mounting
(enla rged)

,II 0 85---~I l'5
All d imen5 i~n s in rrm

F ig. 3: Detailed dr-awt nga of the reflectomete r designed by OE 5 THL
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Fig. 4: 50 Ohm rerto ctometer de signed by DJ 1 JZ with de tector probes

F ig . 5: Lower view of the ope n r enectomete r

2.1. T H E R E F L I!:C T O M F.T'E R

Figu re (i s h o ws a section al drawing o f one half of the r- ..t tectomct cr rec on
s t ruct cd by UJ I .JZ . 'Th e ot he r ha ll' i l:i " x;",tly .iden t tc ul , T he main lin" "8"
wi ll be s e en i n t h t, m.un body (" I" and " 2" ) . The ring " 7" nent e r s tllf' ty pe
.'i coax i al s oc kr-I III the inne r char nbrr- or t he m a i n body of the i-e fl cc-tomet e r-.
In o r de r to l,OHlI'NISl!.te ro r t h e effe el of the unavoida blr- jum p i n u.o diam e t et
betwe en the c oa xial conne cto r a'ld th, · Hl:li:! lin e , a small c ut - c ut i s pr-ovided
l.odwe " n the connecto r and r t.e tnno r con ductcr , The inner con du ctor if; Conned
by the c en t er- pin or t he conn e ct o r in th i s 1. .,1 4 mm wide cu r-out at e a ch end of
the rc rt c ct c m et er.

T h e s ec on dary 1In(' " 6" is on ly 0 ,4 m m f r om the e dge of the inner c oncu ct c r-.
111 th is m a nner, it iro po s s i b!e to obta in a hi ~h v 'l lue o ~ coupl.ing »rtenu at ion a nd
a ve r -y l ow effect on the fie l d of t he m a in nee . wh i c h has Ii fa vou r-ab',e effec t
on t he standing wave rat io. The secondary line is c onnecte d b..t ween a s ho rte ne d
pin o r a K-conne c t o r a n d red as cent e r- c c nc u ct o r t o t h e t e rmtn at ing r-e .. lsto r
" 5" , P a rt " 5" i ncrease s the c rose -secnon of the conduct o r Ir: a lew z-ef'le ct Ion

- 6 -
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Ff g. 6 : Sectional draw ing of the renectometer

1
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Fig. 8 : Inne r co nductor and inte rm ed iat e r ing
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8'f.; ....

! ~
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for the te r minati ng r es is tor
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manner to t he dia m e ter o f thp terminating r-es iator- . It is in the form of a C O n!'

i n H. s Im Ilar m a nn e r to the surruundin g cut out in t he m a in body. A noth e r cone 
shape d c a p ( p art "1" ) fu rthe r «oj u st s t he eross - ;w ction up to th .., g r ound c on 
rH,ctiun a t the other end of the r e s i s to r. T he uppe r- end of part " 4 " is cut " ",1
provi ded .... ith an ext ernal t h r e a d . A matching n u t s e ,.,l s t h e c "'p and re s istor'
toge-the r.

The diJrlpn " ioIl >; o f tI ", m a in bud y of th ,' r< '[J"dorrH 'lTT ( pa rt "1" a n d "1." ) are
giv e n in 1<'ig\1re 7 . Two br;;>;" blocks of l ~ mm x ;1 0 mIll x 11 0 Inm long ;; T P

re qui r ed . I'h e wide side" or t he s e bl ock" are sc r-ewed togethe r- and ,~ h ole i "
dr1l1"d in a l ongitudina l di r ection fr om om ' .'n d t o th", ot h er. T h e r e sult ing h ol e
i s brought to the c orn".'! d.ia md"r w it l, the " id o f a r-ca mcr. In a dd it i on t " t1l i:; ,

it i s importa nt t h " t th l ' sll d ,.,ce i " >; m " oth . T h e l lO l e .~ ro ,. th " t.",,, "oaxi,.,l "On 
ru-ctor-s and for the two terminating r-cs i s t o r-s a r e a l s o ov en i n F i gure 7 .

Figu,e fl "hows til<, i nner- conductor- an d i n t e r m e d ia l<' r ing of thc ma in lin e' . The
t wo r in gs (part " 7") a r-c Rol de re d onto HI(' real' " ide o f the " o;;xial ronncctor-s ,
T h e exact l e ngth and di am et e r a s w-n as a smooth eur.rece a r e im po rtant for
t h e inne r conductor ( part " ;1" ) . The c en t er pin s of t he coaxial con n ector s are
soldered in t o t he ends of t he inn e r conducto r . In o rder to ens ure that the s pa c 
ings a r e correct, it is neces s ary fo r the pn r-t s t o be in stal Ied in on,' haIf of
the main body .

Figure 9 s hows the secon da !'y line con s t ructe d n-om t hin metal plat es . T wo
pieces are re qu ired. It is a l so n ece e sary to m ake t w o pi e ce s e a ch o f p art "4"
a nd part "5" ( F ig. 10 and 11 ).

2 . 1. 1 . PARTS LIST FOR THE REFLECTOMET ER

Part Number

1

2,
4 2

5 2

6 2
7 2

" 4, 2

20

"2
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Designation

M ain body . l ow e r part
Main body , u pper part
Inne r conduct or of
t h e main lin e
C a p for the t e- r-mlnating
r e s istor
Inn e r- c onductor fo r
t e r m in atin g r"siHtor
Secondar y l ine
Inu-rmcd tato rin g
Coaxial connector type N
T e rminat in g resrst or-s
0.2 5 W with ou t ,,"ps ,
w ithou t C OIH ". Y tiOIl l e a d s
non induct i ve . [,engt h
14. 6 rn m ; diam ct c r of
the c-ont ac-ts 4 . ~ 2 m m
Cylin der - h e a de d " c r ews
Cy linde r - he a ded s c r ew s
Hexagonal nuts

D i me nsion s

15x 30x 120mm
1 5 x :j(J x 12 0mm
G. 5 dia , x 100 mm

:W dia. x I i) mm

6 di a . x 15 rum

o. S x 2 x ?O rum
1 5 d i o , x 4 m in

.rvT;1 xflmm
M ;) x 5 0 mm
1\.'1 6 X 0 .5 mm

Mat e r-Lal

br a ss
bra ss
br a s s

br a s s

b r-a ss

br-as.s

b r-a ss
lIU.S 8 jlJ



2 . 2 . DETEC'I O R P ROlll!:S

F igure 12 «ive ,; a cross -secuou of one of the two de t ecto r p robe a. It is built
in to iii c oa xi a l conn e ct o r- ty pe :'i which hlilt no t been ..ho wn . T he c ..nte r pin of
th e coaxial c onne cto r is t'xh m ded by part " 16" ( F i g . 13 ) a nd Ihl' cente r pill
of II d m de of the 1 N 21 l;t"r i e ll Is In ae rted Into It cut ou t at tht, upp... r end o f
thls part , 'I'he th ic k e n d o f the dtode l~ p res s crt onto a d il:;c ( Pll rt " t S", 1o"i 
BU I'(' I S ) with the aid of a ''In'in;.: ( pIU'! " 12" . Fi,,ru n; 14 ) . Thi s d i,, (' ros-ms
n l :JJI" by p:iF;H capac it or' of s e ve r ut t en s ol p 'F ' t oget her- with tlw IIls u1utinl\: disc
( pa ri " 14", I"igure 15 ) a wl lh e c aae . T II(' >l prillg eondu ct s tlu- r ",ctiIied vult a ge
to t h... c ente-r pi n o f :. coaxhd " onne ctor type li NG ( p"rl "17" , I"i gu r e 12 ) .
T h r e e or fo u r by pa s s capac-ttc r-s counect ed around t ln- c onn e ct o r- uypaR" Itl l I/H ~'

r l'c qu" "ch,a Irom t h e c ent e-r I' \n lo the case ( pa rt "1 0" , F i gu r . · l .i ) onto "' h k h
th e c ceneeto e- is "I<Jullh'd aIld \\h ich l;..alS the c a s c (1"uI "II" . "' l):ur , ' I f, ) .

T he I:Ip l"inll ( pa r t "1 2" ) c a n 1I.1Im bo mad", lUI a spring m a d E' from 1l1'1'T"<.•xirnatefy
(i nun w h i<' u r o....'.' · p tct c t h'l l is bent III U,, ' 511"1'" ..,f u " U" .

T h O' c n s c Lpnr-t "I I " ) fit l; int o th ., e td e of a N-COlUlh' lo r and will tll' hd d ill
plll"C' Ilft " r ill l'; l' I'llo <1 . 'Lhe cx n-nucn of t ile ln mr- uondu c tc r ( pa r-t " l li" ) i o; >;01 
d ' T l:' d 10 t he er-nt e r- pin of t h o:' cO;< JlI:>1 ct>n n t:'clul ', 'I'hl:' lI )l"C-l' onnec t o l' h, H.. r-t- ..... r-d
t o th.. c ove r ( pari " 10" ) .

2 . 2 , r. P AH T ,s LlST F'OR 1'H I~ T WO nF.T ~:CTOR [' HOllES

P a r t

I .
II
t a

"14
is

16

17

~umbt 'r

2
2
2

2
2
2

2
2

Ii-a

I)e lligna l ion

Co v"r
Case
Cont a c t !:J p ring

f) i l;c

TIll< ula t inJ:: d i .."
Diod e s (pa i n -d) 1 ~ 2 1
o r silfliJllr'
l illie" conducto r e e xteuslcm
U I\~C ~C I>llf1 t 'ctor lo r Hin!::!,, ·
hole mount.lng o r with
s qu n r .. f111.11l:( C

Ce ramic disc ~"p:lcHorl:l o f
I nF { valu e- unc r-It lca l l

Dim t:' l1s it", ,,

~li dia . :x .'l III In

26 dia , x ,10 m in

n.7 diu . x app l'OX .
;;0 mm

:!2 dia . x 1 . .i mm
2 ::1 rnm uta . JI 0.05

3 dia . x 2 (1 m m

UI ·:. '; h

h I'H " ';

bl·" " .... '

3. Mk:ASUK 'o:D VALUES

T h e followInJ:: values w e r e m ea su r ed by Il . G r·il' k', UK 2 VF " n tho; p r ot otype
of t h", de s c r-i bed r-et'lectomoter-:

JJ i r lO d l vity
Co upl1tlJ:: nt t enuat.ion
Stan ding wave r a t io

27 an
42 dB
I. 0 1

43 5 MIl"

22 au
33 d B
I. 05

12 Ci O .\I1L<

2lJ an
25 an
1.1

2 ::1 t1t 1 MIl 2:

20 ti ll
33 .m
I , rs

- 11 -



Ftg. 12: Sectional dr awing 01 a de tec to r "robe

6

I

OJ 1 JZ

@

'I'... [,.6., ,
I ' .

~
L..5-l

0.7~n

Fig. 14 : Contac t spring in detector

1n

16 - - - -+1

17-- _

10_____

11

12- --_ In
13 _____ -~

14 - ---::lL.-

15 - - - ----

L I ® I
3 2.5 "- ' I) . - 2.5

.Y

t f - -- 6--1 L 6 - -
!

19- _ I.-
fo'i g. 13 : Inne r co nduc tor extension fo r the det ec tor

f
11

=!.J

F16
- 20---

1.~: 3.5I- bross,I.5 - 14. 5 - -nos Teflon

!@ ®
J

- -

26 J-
,

~23 11 26
23 - - - _._ - - _..

~ 22 .I,
(_I

r- 23
3/8- x 32Gg.

Fig. 15 : Cas e . dtsc and cover of the dotcctur
12 -



4. ~TRTHF: R mcr'xu.s
n u, ·, t o lh r, l a r-gc su rfa e"s invo l v e d , it is not abs olu t ely n ece ss ary t o silve r cpl ut e
the i-e fl ect o m et .er-. How eve r , it i s fa vourable t o a t l c as t silve r -plate t h e inne r
cond uctor of the main lint" t he s oc ondary line s an d t h e inn e r c o n duct o r to tho
t e r m in a t ing rcecs tor , It i s a lso fu vou r-a b l c to 3 il vc r ~ 1'1ate ti ll' cxt cn ston of t he
i nn e r conduct o r an d the d i s c u f th e det ect or p r o bes .

4 . 1. CIl.EC KII\-c; 'rnu OP.E HATlO~ O ~' T H E RF:FLECT O!\;rET E R

A ft e r con st r-u r-tIon, th e r-c n c c t o m et e r i s fi r stly ch e c ke d with o ut d"modul a tor
probe" . E ven it' no n w asu d ng e quipment i s av a ila bl e, i t i s a bsol utely n,'C c HHar'y
fo r t he c o upling a t t enu at ion of bot h di rectiona l cu upl " r " to be " li gned to the
SHine v"lue wit h th o aid uf an uflc a lib r " te d pcwcr--mct cr- . This i s done by ter
minating t h e r-c.llectornot r-r- with 5 0 n (good t e r minatin g r-e ei st or - o r long coaxfa l
c able w ith a t l" a 3t?O dB atten ua tion <l nd u 1" ;;,, a " cur"k ,' ps iBt o ,» . After t h i s ,
" t rnnsmitter i s c onne cte d a nd a po rt ion of thr- frH'" a r d powe r cor-rc spo nd m g
t o the c ouplin g attr,,, ua ti ,,,, i H t a ken f r o m t he conncctos- n earest t o t he t r ans
m i tt er a nd indi cat e d Oil t h e po wer-mctor-. 1£ t he inr.ii " «l ,, d va lu e is h igh e r a fter
I'c corrrredillg the [" d 'le dorn e t<'r i rr the oppo s i t e di r ection , i t w ill be nec r,s ;;" "y
fo r th e secondary lin t' to be plac e d ne a r -u- to t h,' o ut er c o nd uct or ,Hid vk(· vc r-sa .

A rp" piv(' r w it h r-xtcrn aI att f' n U ~j tor fo r 50 D if; 'it' ry s uitalJ k fu r po we r indica
t io n . T h e S vrn ete r- o f t he r e ceiver is th eu brou gh t to a c ertnin iIld ic "ti m , ,dth
t he a id o f tI,,, « ttcn ual ,,1"". T his h a s the " dva n t "g(, tl", ,! ;;11 mca eu r cd vaju es are
,",'a d o ff on t he a t t eu unto r- s o that a ll p r o u l cm 3 encowltcl"c d w it h rro lL - l ine a r
cbn r-ac te r-i s t.ic s o f t h e de modulntor- c i r c u i t s ar e a vcn ded ,

It i o-; pos s t tnc to m r'<18Ul"" thr: c o u pline- at t cnuat ion with su ch a meo surmg sy s t e r n
or wi th ;; " " l i b ,'a t " d 1 )()\V " I ' ~n",U; r by a )krnat e m e a ;;ur 'e lll ent Oll t he main and
s econdar-y line an d fo r bot h d i rectional c oupl e rs t o be a djust ed to r t he valucs
given in Section ~. It' the VOW "r ~IlI "t< ' r i s sensi ti v . "Il o ugh a nd ti ,,,, l<Trnin"tlJl8
re s istor su ffi " i r,ntly ,H" ,u r a lP, it i s ,,1;;0 l' o HiO i bl r' to ",c ;;~un' the dire ctivity .
1' 1-1" di r ect i vit y is t he i-a tio of the- pow e r-s me a sure d a t the sec onda r-y co nn ed" r
i n th e f ,, [" w'H·d ,,,,d )'e n e et c d W;lve d ircd io T] a nd is given in dB. All measu r e 
ment s s ho u l d be lll ailf' a t tl ll' ni gh"Bt pOBsi bl f' ftc quen " y ( a t le a Rt 4:l 5 MH z ),
s inc e t he effect of t h e a djustment mea su res "'ill be s e en m o s t c Iea rly a t s uch
f( 'c qu en e ie~ .

4.2 . i\-1F.ASUREfI.-tENT S WIT H T H E R EFLECl' OMETE R

After t he c ouplin g attenua t io n ha s be en lll c ;'SUl 'e d in t h e f r e quen cy ran ge of
inte r e s t , it rs pos s i bl e for high er po w e r l ev el s t o be' lllca su l' ed on a mw - mct e i-.
A coupl in g a tt enu ation o f, for in stanc e 30 dB m eans that 10 0 m W w i ll be pre s en t
a t the fo rwa rd p ower c onn e cto r w hcn a po w e r o f 100 W f s prf>~ent on t h e main
line. T he me asuring re su lt s w ill be ve ry ac cu r a t e if a t h e r m o- coupl e pow e r
m eter or r e cei ver and c a li b r a ted a ttenu a t o r- i s u s ed . At t ent io n shoul d be paid
t ha t the m a xim um permiss i bl e pow e r fo r t h e t ermin ating r e si s t o r s of the s e 
ccn da ry lin e s is n ot ex ce e de d . It i s po s sible to accurately de termine t h e s t andin g
wave r a tio from t h e pow e r rel at ionsh ip a betw e en t he t or-ward and r efl ec t ed
powe r l ev e l s . Wh en mea suremen t s a re made u sin g demodulato rs , t h e mea su r i ng
resu lts are not v e r y r elia bl e du e t o the n on - lin e ar cha rac t e r i s tics of the diod es,

- 13 -



'1. 3 . l'vIEAStmE IliIENTS W IT H DETE CT OR PR OBES

It' t h e UF c otta ge s [rom th e d i rcction a l coupler or r-efl cctornet e r- are re clified
an d indicated as a D C c-urr-cnt, it io; neN,ssary [o r t h e characte r-i s tics o f the
d iod e s to be cons idered du r-In g c vajuat ton of the i ndica t cd v " h lP >; .

4.3 .1. IHo n ES

T h e main types of diodes di ffc z- in the s h ape and s t ce pne s s of their- I /U ch ar
ac t e r -i s ti cs and i n the ir- t h re shol d voltage . ].'i gur e 10 shows a compa r ison bet 
W"e" th " fo ll owi n g diodes in Uw form. o f a g r'a l'h :

a ) Point- c ontact d i ode ( 1 N :n for s ilic on, o r ' 111\ 1:3 3 for ge n n an iu lIJ )
b) Schot tky - di ode ( P. g. BAX 2:; or hp 2lJO(J
c ) Srncon -ju n ction dio de ( e . a - 1 f\' 9 11 )

•

• •
Tjp, 01 DOo<l.

nl ~:;:~~'PO"'-C'""""'t
F ig. 16 :

Characteris ti c cur ves of

a) Point-co ntact diode

b) Schottky dio de

c) Silicon junct ion dio de

'I'hc s c c ha r a cte r istics we re d i.sc.us s r-d in (2) . Wi t h H I<' voltages in ex ccs s of
1 V, t he DC-current II'; propo r tional t o t he RF' voltage i ll all cases . HUW l'Vl'r .
1 V is »t rcady t h e max imum perm i s s ible vo lt age fo r s fli con pofnt c conta c t diode s
of the 1 N 2 1 dio de scr-ie s an d only R F v oltage s iII th " r a n ge o[ 10 mV t o 1 V
wi ll uppca r- at tfH' s ec ond a r y c o nn c (~tors of p r e ci s i on d i r e ction al c ou pler s. The
cnar a ctei-r s t .ic cu rvc s in tile r ange below 1 V which is iw portant [o r t h e requi r e d
applicat ion c an be e valu ated bet te r- when giv e n i n a lo ga r it lJm i e s c ale. T'his i s
shown in Fij.,'Ure 17 fo r a ge rm anium p oint -contact diode an d in F i gu r e 18 for
a Schot t ky- d i odc . The Schott ky -diod e is o pe rat ed with a bi a s cu rrent of 20 j.lA
in an indi c ato r ci rcuit wit h an impedance uf 5 k rl . T he bi as c u r r en t re duce s
t h e diode losses and t h u s increases the sensitivity.

- 14 -



0,,0" '0","" ,mW KJ OmW
l.1mV l1mV 111.0# U4VI 50n
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1/ I
I
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F ig . 17 :
Logarithmic s c al e of th e forward
characteristic of a germanium
point -contact diode dcaignatmg
th e thr ee diffe.r-unt r anges of the
char ac te r is ti cs

Fig. HI :
Logarithmic s cale of the forward
voltag e range below 1 V of a
Sc hottky diode with bias cu rrent.
The thr ee , dif fe r e nt characte ristic
r anges are mar ked

A r ou gh o !"ir,,, l a tio n for applications in dete cto r pro be s 01' di red ioJl a l coupl cr-s
o r r-ef'Iect crncte rs be; give" in trw following tahle in o r-de- r- t o al.low selection of
ttw m o s t su itable d io de :

Cnnr act ert su c Si l icon pcnnt 
contact diode

Germ.'lnium point
conta ct d iode

Sc h ott ky - r nodo

approx . e qual [or ,,11 t YI'Pf;, h o wove,r til t, Sd,,,ttl<y -di,,de
r-equ i r-es a bias curr en t .

Pr-equcm-y r a ngt ' : Up t " ove r Up to the lowe r Up to ov er
:,0 G Il" GH 7.-range j O (iH~

Heproduc eability
to r ex ch a ng e p, po o r m oderate ve ry goo d
pairing:

High pow c r-
poor mode rate good

capability :

Capabi lity pf
ha n dling l>hock poor poor very goo d
an d vi br ation :

If the detector p r o be s a re to be equipped w ith s il ic on point- contact d io de s
( e. g . 1 N 21 ) it i s necessary for the t wo diod es to be sel ected t o have the
same cha ract eristics. For amateur m easurements , it i s sufficient for t wo
types to be sele cte d t h a t h ave the sam e current cha r act eristics at t wo different
po wer l e ve l s. Schott ky diode s do not n e e d t o be s elected. However, t hey m u st
be p r ovid e d with a bia s current of 20 jJ.A ( 12 V via 600 k ll ) so that the l ow est

- 15 -



RF volta ge s a re als o In d icated . T h", Indicator- c, r"u i ~ ( s erte s c onne c tion d
droppf' r r es is t o r and m e t e r ) s h ou l d PCS!;" !;li a n i mpeda nce of 5 Ii n . T he follow
[lIg rela tion s hips ",xi st ind" pcn d" '1t or whethe r point-contact o r Sc hot t ey dtcde s
a TI' used :

,U' 0011' 1:'
. 1 n,. ""'''.

R F velt... u · 09"" nc c'" ..m i ' , "" ", .
lJC <" rt,,' 1>e ,,,r.nt o,,,te, oi, 'o«; L . -;"L

l< • , . ~

"n ' o,-,-;. .. fv, -~ ..", fL," '" "' ~ o II "", • <,"p " .•

t,'''''U'';"" ' I:
20 oR

1-<• • 11.." 1 I ,,;'>" L.A... ,1"." II .,..' ~<>. ,;,,_, ,,, uWI••• II" ", ",u... llll<u 1... <L~" ~"p "'~. ' .11

.I'f'''' ' , ,o ,"v 'lJC~ \ I R ~ IUC .... I'R F

....""•• )0 rn V " ...~ " .. ' . "'~ ..." .. " ",, "'I .' ~II " .~ .~
' 0 .w"", . l O<l rnV "'..t""..... ...,..,"".•".. .......... LO :T.....

' 0 20 """
1~>"". 10 ~-'"
Iv 10' ~W

-" ...",.. :."
'" , It

. pp ...... 100 m Y Ii " • • , ..... ... .W""" 'O ~ "-'u "'O ,.A . W ..... . l. «'~

w 1 v '[1,,_UtII' 1T<c:~t'~F '0 ' "
., . , ' V "m" 4 ,li a "r<aL cr"","?"')~ A ",,, ...
1",,1 ",·t',," • • ).:'

I" ••m,on ""en.·
000..<"1 "1,'-' . )

4.:1. 2. POWE lt M ~;AS ( JIl r:ME l\"'TS

.~P "'" 2~O 11". "
' 0 10 ..

T h ", ecatc of a j.lA-m ete r c an lw i"t c rpolato 'd a n d Ir.a r ked for p OW"I ' v a tu e s i f
the followi ng informat ion iH ro llowe d : It It; m-vcs sa r y to a t h 'a lit l ay d ow n a
c al ibr ation po int. It is . fOr m stanc c, po s si bll:' t o c ali br at c '" fu:l sca~1:' denec
H on of 2tltll-' A and to Inte rpolnt e the power- scale ' I"arlradkally do wn to 20 I-"!l. .
An inl" qm \atioll cannot be u s e d i n llie r-ange h..low :W IIA. An id ..a of I" .. for 
ward po we r vaIue a t l'h.. vnri "u ,.; c ou pling all " nu" t io " of the di r-r-ctlonu l co"pi"r ~

ar.. R'( v.. n in ti lt' '1a>;t column of t h e a bove t a bl e.

1 . :I . 3. 1\,1jo:AS UR E:\f F.:'IT or- T:\IP~: 1 )1\xca :>.fATCIlfI\G

T h.' liLanding wa ve r-atto is cujcu tatcd fro m the vol tn gcs of t he fo rwa l'd and
rt>fl .-c led powe r. Slnre th e- ludicnt ed DC - c,u rrcnt s 'H" in a ltnea r- r .' I"ti oll s l: ip
to th t' R I' voltage down ttl a ppr-cximately 100 Ill V, impednncr- matchtn g m e-asure 
ment s c an he carrh 'd Ollt wit h out pr-oble-m s dO\\ Jl t o this 10W,' 1' l imit. T hi,;
m """" (b a t t ile n" fie-(,t cd po we r m u s t COfT{'H pOn d to at Ie e s t 20 rr.w , 200 mw
0 1' 2 W a cc ordin g to t he uoupli ng a t1enu (lt ion. Thi s co r r e "l'0n tls t o II D C cu r rcrr;
indica ti on o f appr-ox Imately 21l l-'- A in n ~ Ii ! ! indic ato r- circu it. Wi~h ind icati on s
of less t h an ~ il j..IA , 1t I s not pos sible to a s suru e a Lnen r r-ol a t ion s h.ip , It i s
mO I'C r e lia bl e to mea su rc the st anding wave- ['a t io fro m t he power r a t ios in b e
rncth od given in Section -t.2.

5. REFEH "~ NCES

(I} A. K r au s: D a r- techru s che Hich! ko p ple r nUll gekoppelt en Lc itungen
Rh ode und Sc hw a n Mltt e i.lu nge n 2 l/11H17 , P a ges 297 - 306

(2) A .G. v an Ni e : L ow Level P r-op e r-t j e s of )"lie r ow a ve Crystal Det ecto r-e
Phili p s E l ectroni c measu r in g and mic rowave no t e s 1970 /1 , P a ge s 1 · 9

(3) R . G rie k : St r iplin!" Refkectom ete r s fo r VH F and t: H F
VH F COMMUNICATIO~S 3 (1971) . E d it io n 2, P a ge s 89~92
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New AMjFM 2 m Transmitter Module AT 222

• S witchablc to AM and FM
• Built-in sy nthes is VFQ (s tability better

than 100 Hz/h at 144 MH7) or
cry stol control

• Built- in s pee ch process or

• O utput 1 W FM, 1 W PEP AM

• 1? VDC op erat ion
• Match ing linear amphftc r for fl W outpu t
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SIMP LE DIGIT AL VO LTMETER

by K. Wilk , DC 6 YF

A digit a l voltm et e r ( DVM) I I> 10 be de s c r-ibcd whos e anal o g vd igital conver-t er
op e r-... t vs acc or-ding t o th e sa wtoot h-m et hod whi c h wa s de sc r i be d a e t h e most
fa vour-able met hod fo r con e tr-u c t or-a in (1 ). A ll compl icat e d lo gic cir-cutt a h ave'
I>"'..n avo ide d . T h e ba s i c d i gital voltmet e r m od ul i ' i,; s u it a bl e fo r w or kbh0 l' u s ",
,md a l lo w s mcasorement <,f DC vo ttcnes in lhe j'il ngc 0:· ~.1. 99 V. 99.9 V a nd
99 9 V. T h.. se pa r-ate- construction of th ,' anal0lO: digital conn'ne r and indic ato r'
un it n l.low s ,1i:Tc r c nt in d ic at o r tuho s s uc h a s f\" ix i. ' & ,j T' 7- Hegment d tsptuy s t o
Iw us cd.

1 . fo,H )\)UI ,fo: S 0 1' TB"~ DI GITAL VOl .TfI'1ETCH.

T Ilt' d ig ita l vol trnetcr t'I)lts! ..\ ,:; of II", follow ing' m od ul e s :

Ana log - d i g i t a l con v.. r t er
lndtc ator - nl m lu l ...
r'cwcr supply .

Th,' ope r-at ton o f an an;>log - d ig it HI c onv" r t" r " I"'nd ing accor d ing t o th " """ ... t ooth
m ethod hit" a ll'cady been de sc r-tbr-d in (1 ) . Fu r-the r- d"'tai lH a r e given in th e c il '
cuil dcsce-Ipt ion, The in dlcntot- moduIe allow" Itw output s ign a l s of the a na log 
d i g it a l con\....r t' T" 10 be ludleut e d . T h" 1'0 ..... "1' ,.;uppl y fH'ovid",,; t h,' "'''luin:~d oper e t 
ioJ.:' v<ollag r-" 10 the va r tous modul es of the digit al vt, lt rn d ' ·J" .

2. A :-rAL()( ; · ]) lGlT .A. J. CO NVT-:RTE H. DC u YI<' (I ( );)

T h ,-' 'l1l<.<lo g -digi t al c on ver-ter- C' OIlVC' l"lS t il" nC-volt age ill the i-n nae of II V to
~. ~:J V in to " dig-it,, ] si gn al in He ll - c orl" t h 'l i i s ava iln hl lo' in t h r .. ,- d, 'cadc ~ of
Iour- C" " uIN ,t io tl s each.

2. I. CmCtTIT DESC HIPTIO'l"

TIII ~ elrr-uit d i" g r a m i " gtven i n l' i gun ' 1; Fi gul'" 2 gi v" H till' p u j" c, dtags-am of
thc aml.log - di git a l conve r-te r-. T Il<" con ve rter con s i st " o f all an"log and di g it o l
portton . 'J'I", m ain " l " ll ll ' nt " " r t he an alo g pot tlon t-uuslst s o f o peration a l arn 
1'1i fi"I' K whlch o pel 'a t e n-co» ±);) V. ')'lwK f: fo rm th e tollowin g gro up ,, :

Input umpl if'i c r- with the Int e grutcd circ u it J b01
Saw t""th aen er-ntor- with lnteg i-ate d c i rcuit 1 502
C"' "qJR I'at o l'" with iute g r-ated ci r c uit T ~tl3

Cl oc k-generato r w it h in h 'g r nl .. d drcuit ( ;;114

T he digital portion Is blli1 t up wit h r l l ,- c i r cu it 8 which are fe d with a n o pe r a t ing
vo ltlogf> of + 5 V . 'I'he individual gr'oup6 of the digita l pot-t ion "1["(:" as follow s :

.si",nal ev aluation with J 50 5
Counter w ith I ~0 6 , 1 ;;07 , ! 508
StOl'tl g<' w it h 15 0U, r 510 , T ,3 11

T'r-anaisto r-s T 5 0 1 to T 504 <,p+'r " tf' il f; level «cnve rte rs ,
matdlln g t he output voltage of the analog po r ti o n which it, in
t o the input leve l of thf' T T L - dr"uits of Ole. II.

" -

'I'h ey a r c used to r
the o r der of + 14 V



-e

!
,
;
~
~
*

c
r
s

s:
A

B
e

D
fu

ni
ts

]

• c
s

s
s:

A
B

e
D

(t
e

n
s

)

\ 1
5

0
5

c

1
50

5
0

-r

.s 0..
s:

t:
s:

A
B

C
0

Ir
-u

n
d

re
d

s
!

®
0

5
0

5
b

$
N

"1
0

N
3

I:

j tti ,I
ll I", IA4

-d±
*

:s
trm

b
.l.•<

,

"
S

i.
~

,.
1

<

T
50

3
B

e
10

7 ";:
0

1
"

1
50

L
B

e
18

7
i

T
50

1
B

e
10

7

[
'C

3
.'

Z
6

2

P,
I.

I·
H

R
s-

vs
a,

o$
N

7l
SS

B
p

,
'-

C
J
'l

>'
--

--
-{

~h
+
1
E
li

i
_

_
!5

03
b

_
-
-
-

1

S
N

72
.5

58
P

-

D
C

6
Y

F
00

5

F
ig

.
1

:
C

ir
cu

it
dl

ag
r-

am
o

f
th

e
an

al
o

g
-d

ig
it

al
co

nv
e

rt
e

r
of

th
e

di
gi

b
l

v
o

lt
m

et
e
r



f MM W
' . ' ",,, -

1m :-. DC 6 YF

i _ •V_" / "- Um

,V I IVI -,~ !

~
: I I

; !,
i,

Ii, -- I-I I I,1,
, I
I I

I I :i$lrolll.',

i1 (1 1
I

..rusl' ,
- I r-,

I ,--

I
!
,

I111_ : I,
------->- _ ., I ,

J
I-- ~ - - -,

I' W- I I
; , ,,,

:

h
,

,
1 1 1J._ !_~

,,,. - -

®

@

@

15 a /12

HIl5a /!

IIl5a /13

II1115a l2

Clock generator on

Tm . measu ring lim.. Urn:m""su'i ng _allege

_ 20 _ F ig. 2: Pu ls e diagram of the analog -digi tal co nverte r



The In put arr: p:i!ie r ha s t ..... o stages. It ha s been desdgned for inpu t voltage s of
o V :0 10 V, Toe fi rst stage ( r 50 1a ) fo r m s a n im p e dance converter with an
input impedanc e o: severa l ~ I n, T he s econd stage ( r 501 !.» is connecte d as an
inve r-tmg a m pl ff'ier- w ith a ga in ~l g-..lre o f ap p rox im ately on e , Ga in and z e r o point
c a n be co r r e cted wit hin l irr:i t s using e xterna l reRisto n; con nected to points
P: SOl , Pt 502 , P t 503,

T h.. sawtoot h gene r a tor wit h ' 502 c on sist s of an int e gr a t o r ( I f)02a ) and an
e lectronic oWitch ( I 502b ) whoso ri se, a ud Ia l l cba z- a c t c rfst fc s ar-e net i oonncai .
T h<;- output volt age of t he im"IP'n tfH ' rfses a n d fa lls lin e a rly with t i !ll l ~ , 0 11 o b 
t ainin g a giv er. volta ge value dCI'" nd (,nt on t he conne ction of I '; 02b . the el oc 
tl"'o'l i c s witch will c usugc pofar-lry . T l,, ' p r e viou s ly inc r e asing ( or de c i-ensmg )
ou tput von a go v! t};e int "'lp 'a IlH' will no ..... fa ll ( ~. rise ). T hl' ecwtoo ui I;ignal
{ 0 } a nG t he syn c hr-onie.ed squa r ewave s i gn al ( I ) i s t " kt,tl from 1110' ec ....,lo"th
g..ne r-a t or- ( t he In''l-k ln~ a bo ve th l' roman n umber indic ating tno pu l ..e tn<in
design atcs tI ,,,t th e :;i gnal is In ve r-te-d }.

ThO:' com pa z-ato r-s (T 5 03 ) wi ll o btai n po sitive ( o r negat t ve ) out put pol a r it y
wht'n a negali ve ( or po f>itiveJ voltage ~s prese nt at l h.. In ve r -t tn g input. 1503a
compar-ee the voltagt· 10 U'" m ea su red with the ",,,wl ootll vo lt ;lg (' . an d I5u3u
(,om !,a r e " thl'm with ;;: "'1'0 po t c lit ial . The tim e Ia ken Iwtw,, ~,n t he po s f tiv.. vol l<lg '"
jum ps 0: s rg nal s Il a nd III i s p ropo rt ional to t he vo ltage to be meas ur ed. Thfs
co rre sponds t o a voltage-tirr.", conve r-sion.

Thr dock- g"ll",ra t o r ( i ,104 ) cOm;i,. IH \>1' a m ul tiv ibr- nt o r u:;ing all ope rnt tona.I
urr.pj i ne r-. It " outi,ut fl-" fjL; t'n cy ts <'xt r l:lllely illd ep eJld ('llt of t t' 111 jw r (,l ul'<' an d
opet-a t ing cott c.a e f1u du at io ll><, TI ll' g'l'nl 'rato I' will ope r-ate whe n t l 'lln s i Rt OI' T (i

i>< bl oc k.,d , t ha t is wh en t he ba s e of T (i is con nect ed t o h >gk 0 via the <;-va
Iuat ion ci r cui t I 50 5a, The gener-ator is on ly sw itch ..d on du r-ing til l: m",aF;u r in e
p e r tcc t h at i H proportional t o t h e input volta ge .

ln.the most s;mpli:'it-c !ol'n" a f l'(,e · running cloc kvg en e r-a t o.r i s u s e d with a Hub
s equr-nt gate d r cui!. Th e disadvantage of thi" i" tl m t a number o! purses cirrer
iog by one can pass t h e garr- a r-cor-di ng to the phase IKJ s ition nf c lor'k- pe-nvr-aror
fin d the contr-ol sign a 1 to r t he garr- . Thi s effect is c a tl ert blo<.: kin l( error- and
wi ll caus e t he Iaat di gil o f ,hOc' r ..ad-out to jur~ p . This er-ro r- i s cvoi ue d in the
desc r-ibed ctrcan s i ncc thr- c l oc k vgc-ne t-at o r- com m cnccs o s c ill .. ti on wif h a d e 
fine d pha s e posi t io n at t ill' commencement of ea cn mca s ur-Ing pe r iod,

In t he sc gna.l e valu a ti on e n-ca n " !t il 1505 , Hw m en su rm g per-iod i s obtained by
compa rm g pu j se tf-a in s II itn d Ill. T hi s i s po s s ible when both s t gn u ts are fN]
to an :-rA ND - gat e , In or de r t o aS SU1'C' t ha t no s t a rt s ign al is gi ven tc tuc do<.,k
gen erator by a fa:ling or l·ising porti on of the ;;awt oot h volta ge, s ignal r i s
u s e d a ddit i on a f. y 1'Ot' bl a~ll1 g , T ill' tr ip l e NA ND -gat e 1 50 Sl< ill ther-e for-e fe d
w ith s r gn a rs : I , II . a nd III ,

T he cIc c k vpul e e s are f ed to the counter ch a in v ia invert e r I 505 c. This Inc .. rter
pr ovi de s t he r e qatr-ed st e ep pul s e s for driving th e counte r ,

The c ont ent e of t he counter is e rased before com m enc ement of ea ch m eaaur-Ing
cycle . This m e a ns that it i s react t o 000 and t n at t h e subse qUent c ount r-ecom
mence s f rom O. Su ita bl e pul s e s are p r ov ide d by pul se t r atn II , whic h are fed
via 1 50 5b and fed l O the rese t inputs of the counter- clrcuits as a n in verted
IT sl.gnal..

• 2 1 -



T he counte r- ch a in e'lllipped with integrated circuits I 506. r 507 a n d I 508 p rovide
the r esult o f t h e count in liCD - codt:' to the >; h>ragc com pr-i s m g inll<llra( ed drcu its
1509. J 5 10 and I 511 . 1' h "'6" >:rt o rage d r cuit ll art:' I)rovidcd to ensu re a statio
nar)' lndloation . Lh e st ()T'U~ C' m u s t be provtded with strobe sfgnals arter cHch
c ount ( o bt a in e d fr om pu l ac tra in Ill ) .

A lt e r evaluation o f the signal from til.. " na lo g por-t ion , the Iollowln g prccea s e s
are m a d", in th .. gi v(," o r de r dur-tng one m e a su t-Ing cycle : C ount e st robe transfe r
- rr- se-t• T he' du r-atton or a meaaur-ing cycte cot-r-eaponds W the d im ension ing of
thp sa w tooth and c.loc k - gene ru tor- 2.5 s ,

Ou t put s : T h ", signa l 1'1"('>; 'mt lit the o utp"ls of Hh' lolto r·ag e is til" fl).:al;u t'ing result
tu be Indie.ated , 1,'oUT' coruux.tIon s a r-e ava il ahlu (a, 1.> , C, d) tor- (,,,,,h digit
(unit s , t ens , hund r e d ,.; ) acco rcling t o RCn- ( ~ l) d ( ' .

2.2. hJF.CIIANtCAL CQ:>lST HUCTTOK

Th l' ;l1I'll llg -digit"l conve-r-te-r l es accommodated l 'n a doubte-e oated P C - boa r d
whose d imension s an, 100 HUll by 1?0 rn r n ( Vig . :1 ) . The component l oc ation s
;> 1' '' ~iv.'n i ll Figurf:' 4.

P m, e,. >; uJlply 0
P owe r s u pply + [, V
Powe r- su pply t I f> V
P ower supply u
P o w" r supply 15 V

'J'jw ('OI lr H'di o ll po ints nr-e (I S [oll ow,.; :

r-t sci Gain CPl" ,. " et ioll resi s t o r 1't s iu
P I ~ 02 /. ' : I,,,-poin t co~·rf:'ction vo!tag p P t 5 Hl
P t 503 Gain c o r-r-e c tion I·..·s istor· P I 52 0
P I 504 In pu t 0 1'1 ~ 2 1

Pt 505 M<:,a su ring 'Irolt ...ge input t-t 522

Pt 51}fi C] I' t mo C}
P t ~H7 B Out put PI 51 1 13 O ut p ut
P t ",OB I ) hundr-ed s Pt 51 :? I) ten s
J' t 5I1 U A PtJH A

p ,
p ,
1',
1"

51 4 ' }515 H
sllJ J)

~ i7 A

Ou tput

u nit s

I
_ 22 _ Fig . 5: P r ototyp e o f the analo g - di gital conve r te r DC 6 YF 005
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l'ig. 3 : PC ~buard DC 6 YF ror th e an al ug- di gital con verter-

Fig. .; : Component locations on PC -board DC 6 YF 005
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F i gu r", ::. s how s a photogra ph of t be a :.l th o r 's, p r-ot otype. On", uridJ;:£.· mu s t be
m ad" w ith Inau l a t e d wi r e. T h e r e fo i ..t o r s snccur pc s sess a t> ;! ght splI.c:ni: fro:l:
the P C - Ix,a rd so that the)' do not s hort Olo t :ny c oncoc i ur .ane e . l~ i & 11IIvi f;a~1",

to u ..e s o c kets for t he Integr-ated c i rcut; s .

2 . :1. COMPOKJ::NT DE T AI LS

T h O:' intrg rated circuits u "cd by tne a uthor ar-c 1~..m J fadL. rec by T ",,,.,,, l u s t r-a
m " nt H, I:ow e ver, ...qutvalent ty pe .. ma-r...Iactu red by ol"" :" mal:u fac t u:-crl< c a n Lot:
u se d ,

T :j0 1 - T SU6: u e 10'; , De 108 o r Iiimlla r s il:con AF u-anet et o r.

r .:.01, r :;0 2, r 50 3 : S.'I 72558 P ( dual-oj)lo' ra:':onal " r.l p l:fkr )
1 504 : S:'-I 72709 :-l ( operationa l a :r.pl ii: " r)
T ~05: S.'I r-u o ~ ( t ripl .. I\t\KD - g...re I
1506 , 1507 , I 5011 : sv 7~90 .'I ( d" cim a : <: OIlmte r )
I SO!:!. r :; 10 , I 51J : sv 7~ 7 !; :'< ( qu ad r u i' k -"'tc:-;)€,, )

D ~ O l , I) 5U2: IlZ Y 8 :JjC 12 o r almfl sr- 12 V z. enc r c :od~'

D ~(1 3, n~04 : DZ Y lJ ~/C(; V2 or sim ila t - (;,2 V z.e-m-r die d,,"
J) ~ O~ : 1 N fill , I \i .. HI! 0 1' a rrnllm- ~ ili c Oll d iod,' ,

C euI: I utJ pi" ,; t )' "on", x {' a pltd t ol' ( 12 , :; , U lI spacinq ]
C 502 : 1 /.< 1"/ 50 V pfa a tic foil c apac itor, IIlHX, 25 :mll l on ~

C 50:J: 47 Il F/~O V p l a s th: rou c a p.-ldt u ,', m a x. 20 mm I "<l ~

C ,';0·1: III p~' c .. ram ie di s ... c apa cuor-, S mm ;;p,,-dn e
C 5(1:) : 3 p I-' c e r-amie disc capac-Ito r-, 5 mm ,.pacing

A s pa ct ng o f 12 ,5 m ill is a ...ailablr- fo r HI: l,. ,,.i ,,,t ()r s.

2. 4, A CC L" HACY

T h ", d.'viat iull s with r-espec t to 1in'n , r lt ,l-' a nd long -f e r-m stab: :ity ...e re "urJlri!':~l;

g..od w h- n c o mpa r ",d t o a p r of" SlI:omtl unu ( HewtO' tt -P..c kar-d ). T,u' lln r-nr-Iry
d c vla tioll li wer- e IO' s ,; t han O. 5~ a n. 1 t h .. C",,.ia l ic,, o f t ill' i n<J:ca l io:l fou r hou rs
art",r c a li b r a t ion we' r<. also h' s l:l tha ll O. 5~ .... it ll ,. constant a m b te nt : ..mp,· rH:-Jr", .
T h.· di.:;itltl vo lt rn e t er- wa s a llo.. cd th", Ul:l lOa: 'ft"a r m -Jp p.. r-Iod n f 20 n-t-sutee , Th L'
giv" n dev ia t ion s r-efc r -r-ed t<l t he rr:axim"II' va lue 0: 9.!l9 V.

T h.. a na lo g -digit a l c onvert e r- r"<juire fo th .· rcucwn g o per-ntIng volt a ges and
cu r-r-r-n ta -

+ 5 V at a pprox ,
+ 15 V at appru x .

15 V at a pp r c x .

200 m A
·lIJ rnA
,10 n: A

T h "'II., vouage s s ho ul d be stabiliz e d: I' h ., opc r-atmg vo1:aj;(\' for t h e di ~ita 1 inte 
grat e d c i r-c utt s s hou ld n ol exc e e d th to' li mlt e ~ . 7 5 V and 5 . 25 V . T h e s:n ~ i: ity

of a a im pte t r-ans i s t o r-v st a bf Hz ed pow .. r !:Iull!,l)" i s su tr i c tent fo r Ih.. aaa lo l{ po r 
tion ( ± 15 V ) of t his di git a l vnltm eter- .

3 . I l>.L>ICAT OR Jl.10DULE US!:'IG l>.1XIE-T UB ES DC 6 YF 006

T he lndi c a l o r -mod;.dt' p r ovid e s a dl~Ultl read - cut o f t he OI.l~pl,J t s : gnals :rorr, t he
analog-d i git a l ccnve rte r-. It poaae e a e s a separ a t e c n ann ..1 :or cnn s , rene and
hundred s.
- 24 -



3 . L CIR CT IT

T he dr(,u i~ d.a g r am i s give:l in F i gure 6 . Tt m a in ly c Otls ic;h; o f Ni x ie -l ube 'S
t Yi ' " Z:\ I 1:) :10 a nd t he a p p l'o p ria t c dccc dc rcd r-ivcr- ci rcu i t s S"f 741 4 1 N and powe r
u : p p ly fo r r r.e "f iX:c - tu be B.

t, 'I
1 6 GI

SN ~ 1L 1 N 11
8 13 l' " 16

1, u I" 11: 1

o
I 601 I

S ~ 7~ I~1 ~ I? ~ +
e ' 3 " 1 IF;

1 ' ~ ' '' 10 2

, , , ,
t; ,

"
s ,
[ ~ ~ J

0, \ 'I e ' c. ' N
a ' J •• 1

' 0 "

,
2 Ji. 'oo '189C Kr

ZM 133C
v 60\

, ,
l J 4 ', 5 7 e 9 0 Kr

LM1n a
,,' 602

00 " 0 ~

2J , 'j 5 7e 90K,

l ~ 13 JO
00,1

rH-lticit+~

I~ to !
.1 ] k

R lim
:n k

C "~ I

+'i Vnlt

T I
u ~ ; C I

6
PI ~ 1 3

DC 6 YF :Jnf>

1' 1 £0 8 PI 8' \ P I Ij \ " PI suz

Fig. G: Ci rcuit di agr am of the indic ato r m odule

3 . 2 . ]\TFCH.\ T\· ICAT, CO,,\STH F Cl'!(J :-.I

T be' P rj -board u s e d fo r t his m odule i s s i llg le - c oatf, d a lld POf; S (: ~~ \'>; th e s nroc
dL" " 'l >;i,ms ,,~ tha, o f the <m a 1og.- d igit a i c onv e rt e r- . Figures 7 and 8 gIve t he
c c m ponenz lcc H ~ic) " s a n d s how H p h o t o g r a ph of a prot o type . Thr-ee sh o r t b r':dg''';;
a rc' r c c u. r-cd. [ he c on ne ct io n points are a s follo w s :

P , «tu : Input "' u ni: >; P t 6 1U: Input U , h ms" ",
P , 602 : D c'Cim a l point , u n it s Pt 6 1 1 : P owe-r- s up ply U
PI sua Input U , u n i t s PC 6 12 : In p u t C , ten s
Pt 0 04 : P ow e r s u pply 1 7 0 V AC I' t 6 1::1: D " cim a l po in t , hund r-eds
P t 6 0~ : Inpu t C um t s PI G14 : Inpu t A, hund r ed s
Pt 60G: I:1P\:t D, units PI 6 15 : l n put U , hund r e d s
P t 50, : Input A , ( P ili; Pt GI G: P ower s upply , + 5 V
Pt 50il : Dc,. :i ll' a : " o int , l " n ~ Pc 0 17 : In put C, h un dr-e d s.
Pt G08 : In put B, ten s Pt E:i 18: Inpu t R, hund t 'c ds

- 2 5 -



F ig. 7: Component tocanuns on PC- I>lJar d DC 6 YF 006
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F ig. 8: Proto ty pe of the Indi cato r modu le DC 6 YF 006



~ .3 . P OWE R Sl;PPLY

Tte indicator m oiJt:.k rc ou i r-es + ;) V ( a t npp rnx fm arc ly 5U rn A ) for the TT L 
circc it s and approximately 17 0 V A C a l m ax , W rn A fo r t h e ~lxh,-tub l';; . A
,.e c: ifir T and fi l t e r- r-upacito r- :O o r tU s vol lligC' ar- e t o be roun d 011 the P C - board
0 :' the ind icator modu le .

~ . .t . CO\lPOKEXT DETA Il,S

r 1) 0 : , I1)U2 , 1603: S;:.I 7-1141 K
V 601 , V sea. V 6 0~ : \j":x:e tubc s zxr 1 33U ( Si emens) , 5870 S (ITT)
D 601 : 1 " '\00 7 0 1' slrrilar- s il .ic on d j{,J" ror m:I:. 600 V
C 6 01 : R j.lF / 250 V c r- t:lOr'{', -r.ax, ·10 1~ 1:ll lo ng

Thn,, <o' re erstor-s "f a pproxrmaie.v 33 k ! ! , m a x . 12 , 5 rnm lon g.

.. , COM1' Lb: 'l' l.!: \) IG ITi\ L VOl :r :'rl Krl ~R

4 . 1 . 1 11[; ('O\ lPLl-:'l 'l-: C lH C L. IT DJA C I{ A M

flJ e lC on~ l'li ' I " bl oc k d:><gr ,.:n i s gi~·" n ill Figl..r< ' 8. T h e following C"IlIJ"HH'n t s
ar-e re qu irc-d in (l ucti!io ll to :I w pr in t , d dr'cui t bo(,rds fOI' the' illialog -,j i/.:ital
c c nv e r-te r-, irulkil1(>J' m od ule- aut I'''\\" l' r eupplv :

Pow er tran sto rmo r..
An ir:p.1t W,:tllg l> d ivi l!.. r- fo r e xten d in g ~ I ... U - ~ . 99 \' ",. ng" o f lh " unalog -di g it a l
c onve-rt. e I ' t o 99 .!l V and 888 V.

A c<i L bl' a ~ iO:1 vo lt "/! ,,. sourt:c; t!w a Ul hO!' lJ ~.-, d " n " .....t r ,-, m" ly s t c t.i e , t enrpci-atu re 
" () ,, , ;;( :rL~'" t e d Z<c1l01' diude , typc R / .X ,,2 ( A l';( ; "T ,' l d Linken ) Ole: c a .ll br-at lon vo lt a ge'
so.i r-co. T il" VOH,lp" or tL ~ " cnouc ( R. 4 + 0, ,j V ) !,OSS'SS,'S Il t em pe rut ur-e co-

e -
e f:'i cie " t of on ly .:!:. ,1 x 10 -"/l'C a t an cpei-anng «u r-r-ont l lf lz ~ 10 IIIA. lf anot h e r
d iode i s uSl'd , it i s u e c e asa ry to a lte r the re vi s tur-s . T in ' adj lJs tmt'nt r"l>i Htor
i s s e Iectcd HO that a cl e a r i~H::i,~<:ti()n , f' . g , 8 00 , is r N'>v id {~ <l for c aliht-atlon ,
If a nor-mal a enr- r- d :",h ~ i s " se d , g reatcr- tempe ratu r e dedati<>IlH nrU Ht be e _,< 
,,,"c k d . The rcqu lrcd i h rce - pote switd.. allow s r-it her- t he mea su r-in g voltage,
o V for c a l.ib z- a t tng tne .te,..:> I'o ;nl w ith H I , 0 1' t h e calibration vo n age lor c a li 
b rnnon o f ~ h ~' ga in wit h II 3 t o hi' c onnected t o mo in put 0[ the a nalog -digiLal
"O:l v c f'tiCr .

Th ree pow c r- s up ply m odule s DC f YF 00 :\ p rovi de + 15 V an d - 1.1 V HH wc.ll a B
I 5 V . 1:1. t h e' "a ,Q0 M t h l' ;) V boar-d , on ly 11alf o f t he dunl cpow e i- supply i s us e d
a r.d th e o t he-r half of the bO<l r d call I,.., us e d for n ,ouIlt i ng a hent siuk for tl w
sn:al : 1'<'' '' '' 1' t r unstsrc r, ( e .g. 2 X :\0 54), Th e d im en s torung of thf~ pow e r
scppuc s was riosc r-ibed H: (2) . Of cou r sc, onu-s- s irnila r- o r better power supplie s
can ;;e G!':f'd ,

'The s w it ch of b e" in put \ 'o l t a ge d lvid e t- al so s w it<'h e s the decl m a l point of the
' L x ii< lcb e s . It :!l then no t ncces snr-y fo r tn e switcr; positil'n>l to b« ma r-ked .

-1. ~ . n\TCHCO I\ ~ ~ : CTIO'J

He t o re illtl'rconn~e t i o ll, t he pcwe i - supply module s sho ul d be ch e c k ed s epa r-at ely
a nd adjuste d so t h at no ov e r von a ge s 01' Ineor-r-ocr po l a rit y i s fe d t o the ot h e r
modul e s .
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o
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~ ~ 'x0
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'" ",
8 Power supply . 5Y

" "" DC 6 YF 003 PI ace

II"I~
I for digita l port .I 1" 1101

1" m n

" "- PI l Oll - jsvIl tsv Power supplyfo£ I",~ 'CO."A PI 107nov 1'1 lGl DC 6 YF 003 0
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F ig. OJ: Comp le t e bloc k diag ram of the three -digit di git al -vol tmete r
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If t here is no Imm ediat e c pe r-at ion a fter intercon nectio n. a nd conne ction o f the
m e a suring voltage in c orrect polar ity. it is a dvi sable t o chec k the pulse tra ins
0 :1 an o sc Hl o scope at the postt.on s given In th e circuit d ia gra m .

Adju st r e sis t o r s R 1 , R 2. R 3. R 5. It 8 , lind H 10 aa follow s:

R 1: Should I.,,:, adjusted in t h e ,. cali b rate 0 -po i nt" s o tha t t he indication 000 is
jc;st o bt a ine d fr om a hi glle r value.

R 2: Is adju ated in th,' cent e r po sition of R :l so t hat the co rr-ect cal fbrut ion
sou r ce i s lndieuted (e . g. euuj .

H 3 : Is use d fo r' g... ln a d justm ent durin g th e cali b r-at ion procc s a.

H J: Is t he volta ge s t'l .'ctor o f t h e c alibration vo lhtgc s ou r-cc wh ich it; s d to
th e :'eq.Jlrcu value ( e . g. a OO ).

H 8 a n d R I O: Are part o f the input vo l t a g':" d i vi de r- an d a n" used t o a djl16t th e
vo:ta ge dtvt ston fa cto r t o exactly 10 Or 100.

-t. 3. T HE CA I.l HHATTOK PROCESS

The cc rre ct ion re aixtors R 1 an d J{ 3 a rt' mounted On ti lt' ff"<)[lt pand . T Ill' a d 
ju ;;t " "'nt of t he-se c cnt r-ols mu s t b" che-cked a t r egufa r- interval s when u sing HH'
di~ ital vo lt mete r an d co r r e cte d whe r-e neces s ary. T hi ll c alibrat ion prece s s mu s t
be ma d" in t h", order R 1 to R 3.

-t... . I:-lFOIH,lATTO:"J T O T HE .\ IECllA r-.'CA L C Ol\STHUCTlO r-;

The i nd:v:dual bOiH'lls of the d igi.tal volt m et e r r-an b( , m ounte d one a bov e t h e
ot h e r s in ce th e i r di mens ions and m ot;.nling hor. "", c oincide . The com plete DVM
is accomm od ate d ill a m eta.I c a s e .

Suggcsti on "~ :

Hol e;; on t h" r-our panel ;o r":
AC - lin r" " "'"I.xeUOn
Fu ee
Ot n e i - sw itche s

Hole>; on the f r ont pan el fo r:
Switch , measu r c - calibrat"
Cnlior-at c: 7, '0 1' 0 ( H I)
Cnlt b rnt e : ga in ( R :J )
Inpu t vol tage s elector

5 . HEFEHE:-lCBS

{I } K . wn k : Digit ... l vott mere r
VAl' c O /\.rl\!U)lI CA TTO'iS 5 (1 973 ), Editiun -t, P ages 203 ·207

(2) K . wi.Ik: TV·P... t ter-n Gen e r at o r
VHF CO!"nHJ NlCATIO;.lS s (1 97:1), t; dition 3, Pagcs 117 - 189.
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TRANSISTO RIZE D LrnEAR A1lP LIFIER FOR 70 em

by G. F reytag. DJ 3 SC

T w o ve r sion s of a mree - e t age lineal' a m pl E ier a re t o bo de sc rlbe d that a r-e
suit ahle for incroa s tu g the p owe r output of, fo r i n s t a nc e , II 2 rn / 70 e m tr-aoa
vert .. r or l ow pow e r tran smitte r. UHF po we r t r a n s i s t o r s msnuracu. re c by CTC
an ' u er-d, The output power ts eithe r' 10 W o r 18 W a t an opt' ratin g vol t age o f
13, 5 V in t he SSU m ode. A large nu mber of the s e li neal' ampl i fie r-s have been
tesl, 'd under p ractic a l cond ition s fo r SOffil:' c on s id c r-a c l e tim .. .

The iUu o; t r " lio ll s mainly ~iv" dctail s of the 10 W vCr' 3'on ; nc wevcr -, the hi gh", r
I' 0W (~ I ' output Is, m a inly on ly rcane ed by us ir:.g to dif:'e n ' nt t r nn si sro r- c orn plem e- n t .
Tt1< ~ t wo line a r amp j I rtor modu l e s havt" t h .., fol l ow ing spe ciftcnt tons :

I (I \1/ A m plifh' l'

I' m ~ o .f s w
Pout~ 10 w
Tot al pf ridem:y '7 : ;,0%
Ope t'atin e "oil age L b : 11 V to n.;:, V

I, CI HC m l' DET.'ill.S

111 \V Am plfne r

P ill ¥ 0 , 8 W

P ot:t :l::l 18 W

A circuit for " l i,war a mplff fer- ( I" i ~ , 1 I wal'; de s i gn c d around t he m fo r mat ion
gtvc-n by the manu factu re r-s ( CT C) i n ( I). 'I'hr require d quie sccnt cu r-r-ent o f
h'nn l:i i O:l l ol'!:< T I tu T 3 is uht a ined with D. base bia s vo : tage using t tl'.' r P\ a E Vo:' ly
low lmpcdauce volta,c;t' d iv iders (It I in ser-ie-s w ith H 2 .. te ,). A vo :tagl' of
appr-oxlm ateIy 7 V iii r'oqulrcd that is litabi liu,d wi th a power zc nc r- di.oce so
t ha t s t ahlc oporating condition s ar-e gu a r-an teedcv en if th.. batter-y voHa W' dl't) l's ,
fOI' in o;t,me. ' , duri n g porta ble opc-i-a tion.

Tnd ud :Hu,,:s L I to I , .. i n the match in g netwo r-ks of the tran s tstors compr-f s e
straight coudu ct or l a no:' s on the 1','iClt"'d circ ui t board . C a pocno r-s C 9 and C 10
havE' only b.. en pro v id ti'd a s a safety rr.. 'a.h.ll'" to pr-ot e-ct t t-an slsto r-s T 2 a nd T ::l
in c as", t r irnrner- capactto r C 6 01' C 7 i o; accIdcnte .l.ly Sh 011 .'d out . Ca pacnor-s
C tl and C \ 0 ,H; we ll a s C \1 to C 16 nr-c ce r-amic hy pa e s cspacn o r-s with o!;\.
connuctron leads or chip c apncuor-s whie.h >I I' ''' pl a ced in It I mm wi de ..lot ~11

the PC - hoards >llld sotuer-e d on both sides t o t he a pp rcp i-Ia t e c O :1(l \,; ~ ~ o r la r;e .

2 . CO NST H UCT IO 'l

ThO' lt m-a r- ampli ii t' r c i rcu it i s a c c om m odated on a ;;i :lglc -t:oat t-d e p oxy f' C 
boa r d amI the c om pom-n t s an' l oc a t e d on the conductor- : ••.ne stde , c ue- ou ts
should be made at connect ion po int s P~ 1 a nd fi t 2 of t l:e P c - bca r o fo r mot: '1~~ng

th.. B :-l'C eoc ket s . Hole s of 9 , 5 m m d ia mete r- a r e r-e ouired fo r tran sistors T 1
t o T 3. Slot s of 1 mm by 1 0 m m a re r eqct r-ed t o a c c ommodate t h e eh~p capa
citors C 9 to C 16 , The dim en s i on s o f t he P C -bo ard a r c 2 10 mm by 7;:' mm ,

The com pon e nt s can now be mounted on the PC -~oa rd wuh t he except ion o~ th e
transistors a nd the res istors o~ the base vo:tage divide r R l , R -l a nd R 7 wh i ch
a re In s tall e d i:1 that orde r . The t ransrst cr-s a r e s u b se qu ently screwed onto th e
heat s i nk . A protot ype or the linear amplifier Is s how n in Fig-J r e 3, h ow ever,
three different ferrit e chok e s are used. t ha n c e scr-i be d In Section 3. The com -
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~' i b: . 2: Component luc attc

Fig. 3 : pr-ototype of the 10
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ponents can be seen cl e a rly . At fi rst . t h e fo u r stripli ne Indu c t a nc ee a p pear t o
be norm a l solder po in t s . T he fe edthr-cu gh c a pa cit o r >:! C 17 to C 19 a r-e l oc a t ed
below and are conne ct e d to llo lde rin g po ints l't 3 t o P t 5 .

T o en s u r-e sta ble op e r ation of the line a r am plifi e r , the PC-bon r d is en c lo sed
In a m et a l f I'arrll ~ con st ruc te d from a 0 . 6 m m th ic k a nd 45 mm high m et a l prate
which is solde r ed 10 th e e d ge o f t he P'C vboa r -d befo r e m ou ntin g th e comp on e nts.
Th " recur r ed pa rts A t o n are gtvc n in ,"' {gu r e 4. Th o snm e parts are r e 'l uin'd
COl ' both cmptt rte-rs .

Par t A Ports Band C

J ".
8,-- - ",.. _ _.t~:J
'- - - - - 1"•• - - - J

-k! ~l
'fl I~ I

I l
....,< .~ ~

f- -- - 'f!> - - ...

Part 0 Construct ion
A

r
"

Hot., "" 1_"',, "1> 'op

-- -(~ -¢ ---I i}-

I "

from a bove

Part E be low
the boa rd

---:....-l iU ' _

F ig. 4:

o

Side panel s for D.' 3 SC 001
fr o m 0 . 6 mm m et al p late

Part E 110 WolTplil ierl Part E ( 16 W ampli f ier)

"

J
~--- I'OI·

'<"" 'os ~ 'O ,

r - q> - cp - (j)
,

r
~ ~

I__._,1(1_

I! ' .S

1- -~-(:'1 1I "r ii

L~,.

L I--"'-1!I.S

I - ""

,

. " ,,,"T. ..i.... in "',.,
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Ie o rder t o c ornpletely "crec n the ampliftvt- , i f r-equ t r-ed , II furthe r rnet al plate
[ Fi g. 5 ) is mounted 2. j m m oe tow and pa r-alje j t o the PC·board . T hlH plate
cl.sc help s t o cool the t ran s i sr or s. III o r-de r- to e n>lure that this ba se plate can
be mount ed wil h t he cor-r-ec t "'pad ng. it is ncce s sa ry lor Ihe bypa s s capacitors
not to protr.lde mort' t ha n 1. .; rr.m fr om th e P'C cboat-d ,

Th " m ou nt.In g i s I.lIHds t t' d i f t he P C · boilrd a nd m <:ta l plut e are glue d togt'the r
to 1"0 =1 one Ln it with t h" a id of r-e lut iv ely hirgfc- a rea ':t1':L('l:'r pi ec e >; m a ue from
2 .5 11: m P C - bo a r d mate real . .-\ :"1'-, t h t s , the PC ~board .. nd mda l pl ate c a n be
aolde r-ed :0 th e me-ra l I r-a me ,

With t h i s con st t-uct lcn , th. case o! the t r >in"is:ors t ypo r: 3 - 12 . C 12 - 11. and
C 25 • 1 2 a r-e moun t e d 0'1 t h" n ' et al plat e ( p,ll 'l E ) wlH'r, 'aH the conncctIou h ,a el,.;
ill' t"' uonn e ct cd In t h l:' l)pard an d do n ot posse!'!'" any m " d ll,n k ul st l 'CooS . P-tl<'lIlio!l
s ho ul d [1<' p iJ. id when sol d(, r ir.g t he- ;111 '(' ,1<1,1' gl u ed un lt that t l", h e at siuk <:0 11

s t rncn-d fr Olr. all a lu ruiuurn b rac ket l s well fit k d to th... mct«r pl ate (pa rt f : )
and rhc m etal fr a m e ( part A ) . 'I'his I" Hhow!l ill I"igu l'e c,.

Pari E

PtI rl A __

PC-ooard
\

S p o c~r s

Sc ,~w 10 lr.r
' PO' pa"" l

Fig, 6 : Cr css-s ecucn of the nmpli fi e r- DJ 3 SC 001
wi th metal plates and heat s ink

T h., he,,: cf.ss.tp a t e d : 1'01n transistor type s C 3 - 12 t o C 25 • 12 i s t a k en from
thl ,lr' bo lt s and re d I" t he alumin um heat sin k of 50 nu n x 50 m m x 4 lll tll t o
t~ l' re ar pan el of t he casc . r: thi s I'('al' pan el doc s not have t o di ""ipa t" h eat
f nn" Ol!: :), oth e r !'wurcl' ';. no Iu t-t her- ne at sin k will bp rnqu i re d with t hl' 10 W
\"'1",; ,,, :1 when u s " d in th(, SSU mode.

A good conta ct to th e- metal plat e- below the P C - boa r d is .sufficient fo r cooliug
t r an s is t o r ty pe- C 1 • 12 . T h i s t r anst s rc r- pos sesse s a gol d- pl ated elise on t he
lower sid e which c a n U{' "o:de rec t o a heat sin k . Thi s h eat sin k is made from
a 6 mm wide , I: -uhaped copp e r p iet e appr-cxlm a t ely 0.5 mm thic k . The two a r-ms
are ~ t. e :l pla c e d th ro·..l gh slot s in t he met al plat e ( pa r-t E in Fig. 5) and a r e
sol de r e d t o th: s p l ate a ft e r ben din g ( ':t N ' Fig . 7 ).

Th: s me an s that the alamtnu m n eat s in k o f the 10 W ve r s io n ne e d only be pro
vtc e c for ~ he two ::-anSisto r s with bolts (a pprox . 120 mm ).
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II III II II !! IJ IIIIIM -:r ]: 'i0Wi I I 11 , ' 11 " '"

6 ... c: bQc~"- ",i or.d SClde, 10 PC'! E

Fig. 7: Cooli ng of tr ans istor type C 1 - 12

:1. COl\1T'Ol\"'E)iTS

10 W Vcr- s ion

T I: C 1 12
'1'2: C 3-1 2
T3:C12- 12

18 W Vl ' r !:li on

1' 1 : (; ~i 12
1'2:CI2 -12
1'3 : c as - 12

M"nL; ~aclU rO:'r :

Ccmmun k-u t ton s
P rcnst sto r- Co r-por-ation

n I : ;1, 1, 7 , /I /, \' 9 2!C6 V{l VI' sim ila r 7 V I ; W z"n"r diode .
C 1 C 8 : U to 3D pF " i r - lil,;t(' , 'd r ruume r w it h t v. 0 ""n n..e t ten pm s p: " " ti" foil

t r-Imm ors of 2 • 22 pF ar-c- al so s uit able !o r C J - C 4 .
C ~) C 1(; : Approx im atPlj' 1 nl" cer-amic by !' ;'>;s c a pa c it or-s wit hv ut c c nn c cn on

Iead s : Or ' " hip (''' pa c it or-s .
C J7 - C Ul ::l IIF Jccdth r ou gh c a paclto r s , va lu" uncritical ( att cntlon s bould !,)"

pai d tha t the) i'l l' " ahl e t o nandj e t h e D C c ur-r-e-nt ).
Ch l ·Ch3 : ) 11 (u r n s of O. 5mnl <I b" ( 24 J\ W G) e nam e llcd uoppcr- wi no' wound

on a I\\' rs-stse o r o~ (; mm ,li " . • knltl t'. 14 mm .

1tl W - A mpl f f'Ie t-

Ch ,1 : .l t ur-ns o f 1 m m era . ( 18 AWr. )
env.. r - pl a t .. d P" PI''''' wi r . " inne- r
di:nllC'tr' r' 6 mm , l en gt h 10 nuo,
~",ll- ';;llppo ding .

ell ,j : [i lU I 'IlH of 2 m m d ill. . ( , 2 »wo 1

l'IilvC'r - l'latl'rj coppe r win' , inUC' I'
(Ha m Ncr' Ii mm , l ength l!1 m ill ,
6 l:'U' - suppo rt ing .

Cit n: 2 t u rn s o f 2 mm dia , ( 12 A\YG 1
silvor- vplat ed c oppel' wi re. In r n-r
dfametc r 6 mm , length 7 nun,
>w l f -f;Uppo .·ting .

e h 7: ~'o:'rrit (' , wtd e band c hoke-
Ch B: !l turns on ferrite toroid: 011t .. r- d ia

m ct cr- : 23 m m ; inn e r d ia.: 14 mm ;
h e-ig-ht: 7 nun ; I.d> 2000 .

Ch u: As Ch 8

: 8 W - Am plifi ",r

Ch 4: A s CII .l
n : 5 : A" C h 6
e ll 6 : I turn of 2 m m dill .

( 12 AWG ) s iJv"r ~ p l ,,~ c d

c OPIJPI' wtr-t-, ir.n e r oro
rn et er- 6 mm, l",:f-.%."".

Ch 7: A s ClI B
eh 8 : A s e n II
Cl: 9 : A s eh 8 but with 4 t" r ns

R 1 : Approx. 32 0 n

R4'JA '500R 7 : pp r o ll:. - • .
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4 , ALTG N1'i[}; N!

A ft e r t h e P C - boa r d ha ll been sojder- r-d unto the metal n-am e and a ll c orn ponent s
with t h e exception of r es ist o rs R 1, H 4, and R 7 hav e br-on mounted , 1t i s t hen
po s sibl e fo r the oine sc e nt current of t h e transis t o r s to be adjusted , Ms-aau r-e
the volt a ge at t h .. xr-nr-r- d iode . T h.. op.,ratin g volta ge i s then coone ct cd to only
one of t he s tage s and the value oC resi stor R I (o r" R 4 o r R 7 ) is s c-lectcd by
c a r-e rut ly r educing t he reat stance valu e i n s m all steps un til the c or- r-ect va lue
i s obt ained ,

T he linearity (If t h" amplifi e r i n c r e a Hcs with the 'l uil "H" cnt cu r rent ; howc vcr-,
ther-e i s a dang e r of i n s t ahillty at oor e s ce ot c urrcnh of OV':'l" 30 mA . S uffic ientl y
Hn c m - SSE quality can 1)( ' o btaine d from a pp r ox iUlat t< ly 5 rn A pe-r- >; Lalil ' ,

T ho' R F a ngnm e nt con he m a d", m " Ht Iuv ous-a bly wm-n a long roll o ! c oaxia l
cable ( 50 m ) wit h a high a tten ua tion i s conn"ded v ia a s t andi ng wa v.' !>ridge
(2) , (3) . T h e 50 n re sfat o r- c t the end of Uw c abh' will only be Inadr 'll by a
Ir-aut ion of t h" out pu t powr- r and any r erlectron will h a ve no df' T L at HIt: I1"Hn8 
mut e r " nd of the calu--.

T ill:' t r irn m er - should be hr o ught app r oxim a t ely to the ir c e nt rn l I' ",;i t i" n ob" .. r-v 
ill g th., (' u ...-cnt dr-ain t o t he a m pl i f ie r , Thls is Iol lc worl by feedin g app r-oxt matofy
im a L" ly a qua r t e r o f the dri ve pow.or to th.. input. No RI-' vo lta ge wi ll h r' pr-c ecnt
a t t he ou t put a t Lhill point. T'r-lmmer capac ito r >; eland C :; should be Iir-st ly
adju s ted in 'lll attempt to inprea"'e the c urrpnt dr"ain . wh ich is the n follow"d hy
a dj ustm en t o f C 2 and C 6 , l~xp ", rh ' n C l' 1m,.; s how n , how<,ve,", t ho t <I lorge in 
1' / 'e Il S !:' of til" ou tput pow ,',. is on ly to I»' o l>"~ l ".ved wh en viT"tunlly a ll o r Uw fi lia l
positi on s o f t he t r;mnW I"S ha ve I> l" '11 olJt."ille d "

Tt if! now possible fo r t he d rive powe r- t (. he ir",reas.. d a nd the t rtm me r-s (lUg-ned
for m a x im u m out pu t powe -r- .

5. n E SUT ,1'S

to. v (, ry la rgp nu mbe r of u.cs c linl'ltl' ampl i fi e r s have be-en c onst r u c t ed in the
m eantimc i n <; .. rm any , Some of t horn ha v.. he" " i rl operut i on for" m o,", .' than ont'
a m i " h a lf y e a r " . Althollgl l till' s emic onducto r-a u s ee n r-u no t c spe c i a lly d,~>;igll e d

a a lin e ar tr- an st st c ..." the res u lt s a r c e xtre mely s ar ta ra c to r-v. T he very j{ood
quality o r t he SS Il l:< ign a l is c onfi r m e d by a ll QSO par-tue r-a, 1\0 irwre-a 5" o r u.e
l<igna 1 spectrum or s p la tte r could bo hea r d , e-ven by local stations.

6 , RF:F EHK'lC E S

(1) 'il' W Applic at io n" for e r e P j-oduc t c U'll F ;\'1ohil"
Applic ati on nctes fr-om Com m unlcat ion s Tra n si s t o r Cor-por-at ion, US A.

(2 ) R . Grie k : Simple St r-ipt ine H..rlt'cturn e1ers fo r 144 and 4n ~U{z

VB I'" CO~IML'N'CATlONS :.J ( UI7 l) , t: ditiun 2 , l'a$l:' :l; 89 ~92

( :'I) II , T'Ie fent ha l e r- and B , Hoe s aler P r ecis ion 50 n Hef'I e ctometc r-
for 0 • 2400 M H z

In thi s Bdition of VHF COM.\1U NIC AT IO.'<S
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AI" T E :-l N A NO T E B OOK

by T . Bitt an, G 3 J VQ / OJ P BQ

1. swrr cmxo TIlE P OLARISATION 01" CHOSSED YAG IS

T h oc in terccn neetton of a cr-eas e d Ya gi ant enna for c l oc kwiae c lrcula r- polar-i 
sat le n was de a c r ibe d in ( 1) . It WD..!:i also r ecomlT.end"d tnat c l oc kwis e ci '"cL.l a r
polar-teat ion be l'hmd"rized fo r ali amateur comm uni c at ions 011 the VH F . l:1I1'
and Mic r-owave bands .

How e ve r , an originally c1o c kwi,w cfrcu l a r- po la risat io n wi ll be in verted into
antfc .lo ckw l s r- pol a r-i s ut ion in ti n ' c aSl' o f dlr-e c t mirro r -like r'" f! " c tio 'l s on m oun-
t am s , t h e M o o n et c . Fu t-ther-m or-e , th e s igrw l o f a c lockwi se circula r polar- i se d

un tc nnu will be rocctvcd as <ill ant icloc kwis e s ignal when t he transnut a nte nna
i s t a c ing liWiI.V f r o m the r-ec e i ve s t a t ton. The abov e det a il ", a;< \l'd l a s t he f ad

th" t tlll' OSCAH 7 s a tell it e wil l l", t r-ansm itting " lih ' " cloc kwise o r anCcloek"' is<'
c i r cula r', 01' di l' lic nl poluri s a t Iun ill ' t' o r di'lg t o it s po s lt io t1 in s pac e indicat c
t ha t it i s lidv isabl p to switch the drcu li.r pot arfsatton. Tw o mr- Ihods a r-e t o be
de><cr Hwd: T he first m d h od a llow s t",,,, c n-cula r pol ar- i sat ion t o be s \\ i t d ...c bet 
we en doc'kw is", an d a nticlo" kw bH' c i rcul a r pola ri sati on an d on ly requires one
e oaxi" l r-clny, The s e con d mo l''' s ophistica ted m e-thod a jjow s v r-rt lcul , horizonta l ,
c loc kwfse nud a n t fc lockwi s c pol a r il:lali on t o be s e lectt'd, a.nd 'Jl'Oes a t ot a l o f fo u r
coax ia l r.,]:\y s ,

1 , 1, SIl\I}'LE SW ITCHJ"\J G C NIT FOIl C L O C KW ISE
A ." I) A.'oT'nCL OCKWI SE " OLA m .sAT IO:\!

Th e d[TU ll o f thi s stm pt o sw it d lin g unit is givc',. in h gll r c 1. WII(' rJ using t h e
nor-ma l pha s ill g el1blo' 1'01' dreu ]"r pnlu r fs a t ion '" c onju nr-tion w:tt~ ( H l l' 0: t h e
L\100 NI10U ,'l'C E H >lllt"n na s , the Ionge r- a r-m 0 1' th e p; la" ing c abl e i s "O' 1J1 Pct~d

t o th" rea r-most di l'0 lp of t he crossed Ya g i . In o r der" In ael:: .. v.. an: ic~o"hwisc

ein,u l a r pol a ri sa tion, :1 is <ml,r n<:,c"ssIU"Y to add an c-lcct rleal half w a ve of
c oaxia l Ie cde r- to the shor t er a r m of th/:' pha~:ng ,i,H' ( roremcat d lpol e} . This
c'an be a ch te-ved In t h e m ost sim ple m auner by shorting o ut t his ext r a h a . fw avt
line when ant iolock wi se c fr-cular- polnrt s ation i f; not r-eqni t-e d . Th i s i s s h own in
F i gu r<' 1 wh e re t he s wit ch ing i s c a l'l' i e l! out by rel a y Rd. 1 .

to renr",,,<\
d i ~ "I ~

10 f", ~rno',1

d;pc le

Rel .1 )

G 3 JVO I
OJ 0 BO

t
I

Rei 1 ceene-qizee :
Cloci<w'se circu lo ' pc l :lr ; s a Uc ~

ReI. I e"e r g 'l l e ~ :

Amic'.cckw ise circulc:r polcr ;s::t ior
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an t ic lcckw ise po larisa tion



Ho. izo...al
(reor~l

cipa ll

v,.n ica l
1/or""""Sl)
~ irol e

AI2 ~ YF

G 3 JVO / OJ so

Fig . 2 : Switc hhlg unit (or all
polar is a tion mode s

Rella ReLib

•
Ret 2

\
Supplied
phas ing
ccnre

The tallow;"g pola, ismio" s will result :
Hm;l O"' lll : No ' el ll~ s efle ' g;ad
Yerli ca l . Relay Rel, :l ene' gized
Clodw ; ~.. c'ircu lm . Re l (l~ ~ 1ReI. I and /' e "c r~iud

Antic lackwi se clrcvtur: Re lay s Re i. 1, /, an d I
@nergill'tJ

IFee de',
t. a. SW ITC HING U '''T F O n lJ OIU/,: O N'I' AI .• VI<: ltTJC.AL , Cl.OC K WIS /<:

A NI) A NT IC I .(X'KWI SE CIHC I' I .A H J>O I.A IU SA T IO.:'l

'I'h oo circuit di a g r a m of t h i s sw rtc hiug unit ill given ill J'·i gu rl:' 2 . Hori 7,onla l
polari s at ion it; pr-c-scnt a t 1110 outp ut of i ii" t;w il ch lng lIn l\ whou no relay s ure
"n ( 'rgi~. od. III order to s witch t o vertical I'OlHI'h :atioll, it i f; on ly ' ''' l'' ' ;;,;a ry to
cnc r gi ;:e r-elay He L. ::1. CiT'c u lar pol a risation i f; obt a ined by l' lIcrgi ",i n g r-.. lays
neL I and He l. 4. Ttl(' CNII:lH,>d Ya gi s hould hI:' mounted HO t bat the r e o r m o-u
dipole i s in lb, · hO" i",o llt Hl plene. If thi s is ti le cnac, d o d cwiRf:' circu l a r pol>l r'i 
ti;dion will be a va ilable w rn-n " nly r-ojay s III:'!. I a nd ltel. 4 arlo e ne r gi z e d . Anli 
c l ockwls e e f r ou l ur po fat-i sntion can be uchteved by arktit iona lly ell",r " i 7.ill" relay
ne t . 2.

2 . In :Q Ul J{I<:1l I n~ f,AYS A ND CA B I. F.S

In t h o:' c a lW o f th... "cl ay He I. I ill F igu re I ;tlLd He l. ?, in I" ij.\"u ,·e 2, it is ne 
ce-ss u r'y fo r th ,',;<- to be t aken into c ons idc r-ation in calculaticu "f t he e te-c t r-ical
), / 4 and >. / 2 wa velengt h s ,

P' r e r-cqui aite i f! t hat both antenn a re eder-s m-e of ex a ctly th e s am " len gth el e- c t ri-.
cally upto Ih e output o f r-cIay R" l. l a a nd lb . In th, ' (' il s e of HI' l. 1 in F i gu r e 1
a nd He l , 2 in F i gurc 2, it i s im po rt ant that th e se arc taken Into c on sidur-at fon
in c alcul atin g the c.le ct r-ionl "11 / 4 and "11 / 2 wavol cngth o f Ih .. phasin g cabl e s. It
should be r em\'m be r e d tha t a ny a dditional l'ha " " s h ift o f mo re tha n 90° 01' 1800

will c auac il deterioratio n of t he c i i-cu la r-ity of 1Il<' po lari sation wh ich w ill a ppeu r
ill t he form of a n lnt r- uslon or cutout ill t hl:' ci iT ul a r panci-u. F UI·th e r detail s
r-e g a r-ding t he leming of Ih e ci r c ul a r ity wi ll be grven late r.

With t he exc e pt i on of t he phasin g l i ne it s elf and the addition al ",, / 2 I,ha s ing cable .
all oth e r c a ble s are un c l'iti r.al in lcn !,>1: h an d s noutd be or t hl' Harn e impedanc e
as t he ant enna in que stion . All relay s ex cept ReI. 1 arc of t he s ingl e pole
c h a n ge o ver- ty pe . Re lay Re l . I i s a double pole c han ge ove r type. All relay s
s houl d be c apable o f ha ndling the full output po we r of t he t r ansm itte r .
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T h e l en gt h of the ext r a ,\ /2 ph a s in g ca ble gi\en in F i gu r e s 2 and ~ Cd:1 o e cal 
culate d from t hl' fo rmul a :

A/ 2 x V.F

Where ,\/2 i s a rnochanic a l h a lf, va v e "m el V F t h e v eloci t ~, iuct o r- 0: t h e c abj e i:l
qu e stion . As wa s given i ll (2), a v elocity -ac.t or - of U.6 6 i s valic :0" cor.x i c l
oabi e s wit h a eond dicl ect r -ic and 0 .8 :> :'0 [' room an d s"rr. i - a i rs pa c e ~: c "b' ce; ,
T his result ~ in a m cchnn ic a.l Length of 613 . G,') e rr. ( 2 7 . 0 2 " ) 1'0 , c ablc s w it n soli d

di c le-ct r-Ic s , o r ti l3. 4 0 cm (:14 .110" ) ;'u r s e r m - u.rspncco a-id foam rii f'c€"C:t r i" (' Cl. ~ , e ~ .

O f cuu r c; ,' . the abov e s w n ch i ug un it Ca ll ,, :so be u ~ ,,,.l tor group s of c [' () ~ ,;,..., i

'ia gi a llh ',rHl;l ,.; if a ll th " verti cal a nd a ll th e ho r-iz cnt.a l ,m tc rJ n a ~ a re st a c ke d in
the conventiona l m annr r w it h s ui t a blr: s tuc king ca b.es , 8.:'1d - cd '.: 0 th (' ,sw 't c:"'.bg
un it w ith eCjU8.1 1f'Il,,>-t hR of ('a bl .... III th h ca s c , t h e- s.r.m e i s '.' i-!. l1d :; s [0 :" switc h
i ng an indi vi dua l c r o ,; ,,('d Ya gi .

If ti l( , "'I" 'l l Jcng t h fe ecie rs a r-e fe d dow n t o t he sl:;;(' \<,
,;wit c h pola r-lsution u,~ ing R w it c h,, ~ inst e a d () f r-eI uy s..
r:o ",t o f such a s w it ch i ng uIl i t c ",.,~ ;d (' ) ' a u .ly.

,t w i l.l be
TLi~ w:lul d

cos s t ». « t ll
i-ec..c e u.c

a . crm C KL'K; TH E CI HCUT ,AHITY OF T HE C IH C L'I .A R l'OLAR IS,\ T l0\

T \1 is is a p r obl em t h at l1l<-1uy en. atcurs h <-1\'" p '''--; I'; ,'d un to ~ j-i<: ' au thoi-. It r s, o f
cou rse , not a lways po ssibl e t o c c m cv c " t r ue ly Ci , '{'u l;; , pottorr; due t c 6:T.f-,~1

v<-1 "ia tion s of t h e veloc ity factor of th e co ax i a.l ca b tc ld ('d i:J u.e jl h ,,- ~ i n l-~ c a b.,e- .
I'he su ppl i e d pha s i n g e a lJk vjrt ua lly nlw ay s orte r-e con. prctcry Eiit :S ra n o ,'.y cir .
c ul fl r polui-i s atIou . H owev e r , i t shou j d U0 n oted tkl\ ;;ny Fh ;;~ ir :g cable i s on.y
r e a lly abaolut e Iy !:O fT f'd <-1 t Ollf; f ...-: qu l' T1 C)· ;m d sli u n t pha s diffe r-en ci e s w i ll iw
pr-csent a t oth e r rrcqucncic s . Of COUI'Sf: , t b i " i s r at lw l" <,' b ~ (' )"v jn i1 t ho" rn atr er

f r'OIl) a pr-rfuc t i om st po in t 01' view s inc e t ho v;; r'iat i"",,, wj 11 o,, ]y bp in , ,'" o r dc l '
o f t e llt h s of a dR . S in ce t hr : 'i l'acin g betwe en t h e two a c-pe ra t e d polc,s 0;- -': t10
cro s .se d y" gi i ,; t " k, 'll into considvrtnicn [J,Y th e ph e< s ing cable, t h e p' la s::l g i s
a l s o only t r-ue.ly co r-r e c t when th e antenna is ccnocctc d fDi' clockw i., c ci ,""u la r
pola r·i sation. In f'a c t i t wi Il u<, n o t i c e d t hat t hi s spacing o f tn- d.pores a n c the.
com pe ns ation rnean s t ha t a t rll" ly c i rc ul a r pol a r is ation i ii on jy p rod de d in th e
forwar d d i t-ec t fon, In t il l' " " v o r s c di rr-ction,« phn s e er- r-or cau s od by the s pa c ing
of t h e dipole is a dd e d t o an a ddi t ion al ph" s ,' (",,"o Y" c;Ll>wd by t h : e m n,;',-'n :-i ,,- , io !1
in t h e pha s in g It n e . Thi 6 w il l 0(' SOl'n <I S <lU i:ltru s io L j"to LlC (::, -c: ll ","ity whcr ,

mea s ured at tho re a r of the ant enn a, even wh en the 6 ig nd : 6 t r-c e ly c i r-cular
in t h e forw a r d d irection. T h i s c an amount to ;; pl m s e c rro i- of 1 80 in the :' e 
ve r-se d ire ction. In t h e c a s.e whe r-e the pha s e line h aii been conne cte d in co r r e c t ly
so that a nt i cloc kwis.e circular po tsc-isa t .ion r-es u lt s , t h e pn a s.e ",:' :'0 :' wil l al so
be in t he or d e r o f 18 °. Thc a bove tn roi-mat ion rs only spec-ific ;'0 :' t r;e ),[0 0 1\
BOU;-.r CER r-ange o f antpnn as sinc e it w i ll vary wit h t h e s p ac .ng Letw eer; t~",

di pol e el em cnt s a n d the compens ation of the ph a s in g l i -i e , wh er-e t h i s t a ke n intu
c on s i de ration .

T he circula rity of the c ircular po jar-i s a t ion c an be meas ure d si mply ush g "
r e ce iver with an a c cu rate S -mete r or a goo d f i eldv s t i-engt h meter, in conjUnct:O:l
w it h a dipo le or fol ded dipol e ant enna . 'I'h e r e s t ante nna sh uuL~ bc w:t h h t h e
main l o be o f the antenna unde r te st an d be c Iear- o f t h€ " r·o'.llld an d su r r-oun c i:i.;
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e zre ct s , T he test d ipol e is t h en r o t a t e d cfrc ula r-Iy in the "dam e pla n e se.s t he c1r
c-..rl e r- pole t-fsat Ion , i , le . alowIy fr om ho r-Ie on tal to ver-tIc a l an d back t o h o rizonta l.
E any Int rc s ton s ir.to the c i r-cu l a r- pa tt e r n a rt" o bs e r ved in t he form 0=a r eou c 
ticn . n >:dgna l s tren gt h , t h i s wi ll mean t ha t a phase ('J T Or i s p r-e e ent . T h i s will
u s u ally O{, pr-c eent at a postr ron d:ngono. l to t h e pl an e o f the antcnna s , This
o btain s u m a xf m u rr. when t he ph a se frT 01' amou nt s to n \(jo where a I j n ea r-, dia 
gOl:al pol a r-L s .at ton will n ' Hult with an Int r-caton of 15 t o 2'; d B in th~ opposit e
di a go na l plane . T he author- I!'; still e xpc-r-Im e nting in o rde r to find o ut t o what
e xt e nt the pos .rt ion, widt h a n d dept h or t his int rusion c an g i ve in fo r-mation a s
to the actua l pha s e er-r-o r and t hl s .... ill be d i s c us sed in a Iatc r a rti c l e .

T ile act noi- a l rr-ady m en tf unud in (I) tha t it j ,.; a dv i sablu to mount a c i-os s Yagi
i" ti ll' fo r rr. of an " X " if on ly circuh.l' po l ar-i s ution t s t o 0<.' u a r-o , Il o we vl' r , if
lin e a r pola r re a uon Ls, a l so t o b" u sed, it i ll re-c o mmended that gt as s - ra.oc-r t ubin g
be "';5"'0 ; P VC t UDi:lC i l; uot-m a l.Iy not b t n m g cnougr, fot- such applic a tiOIlH.

-1- . AVA :LAB I .I: P AHT S

Tit" pu bli shers arc willin g to ;;up ply tilt' r l:'lJui t"PoJ relay s , cubl e e, and I: I"'; ~' fo r
'o\ll ch a ~ \'iit (' h i:J g l;n i t i f the r-e i s a d ' '!l l illid . It i s '111'0 po s s fh l e th" t t ill: pub 
li S!Jf:f l' wtl.L be h l"iflg in g out a lTady - t" - (l Jl (~I' at", 5witdlin g uni t i n cOll junc tion with
.J - Be" llI , W ~" h a ve a l,.;o n r:-a n g",d fo T' 'j () (: m c r-oss r-d Ya grs tIl h" m ,..lc' ava ila!.>l ",
by Spring 197·.. Gl " s s eb(' r t :.rbi, ,!., cou ld 0.1,0;0 ,->" s u pl' 1i l:'d if th "re is a dema nd ,
P l e a s ", ..... rtu- to YOl: r r.at ional r c p ,'e s ",r.t n t i v" ,

o • HE F RR ~:7\C!':S

(:) T . Int t cn: A ntenna )lotl:'bo o k
VII I" CO\n IV \<JcAn n\lS ;, (1 97 ""1 ) , I';ditio n 4 , l- ' a £ t' ~ 22 0 -2 23

(2 ) T . ilittnn : Cfi c ala r- P o la r i .sa tion on 2 Me tre s
VIii" COMl\ t L KI GA 'l'lO:'\S :; (1 973) , Edition 2 . Pa~. , o; 104 - 109

(3) Il r, lns::. A .lloc k : T heor-y , Artvant a ge s a nd Typ e s of Ant enna s
fO I ' Cin,u:a r Polarlsnt iou at CH P

VH F c ( n l l\'j C X\ CA T lO NS n (J n~), E dition a , P a ge b; 110 - 11 5 ,

VHF COMMUNICAT IONS and SP EC IAL OFFERS

Sub s c r i pt i on 1975 (4 editi on s) DM 16. - -
Vol um e 19 74 (4 e dition s) DM 14. --
Volu m e 197 3 (4 e ditions) DM 14 . --
Volume 1972 (4 editions) DM 14 . --
Volum e 1971 (4 editions) DM 12 . - -
Volu me 1970 (4 editions) DM 12 . - -

Volu m e s 1970 1972 (12 editi ons with fr ee binder ) DM 38 . - -
Volu m es 197 1 19 73 (12 ed itions wit h free binde r ) DM 4 0 . - -
Volume s 1972 1974 (12 editions with f ree binde r ) D M 42 . - -
Volu m e s 19 73 - 19 75 (12 editions with fre e binder) D M 44.--
Volu m e s 197 0 19 75 (24 editions with 2 free bi nde r s ) DM 80 . - -
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CALCULAT ION OF T HE ELEV ATION AN D AZIMUTH ANG LES
FOR ANTENNA CONTRO L FOR MOONBOUNCE COM M UNICATIONS

USING DATA FROM T HE AIR ALM ANACH

by P . Ralchle, DJ 6 x v

It i s nece s sary to t r a ck the o rbit of th e moun for r a dio c o m m u n ica t ion s u s in g
th e Moon as , -e!'lect o r ( E ME ) . All optic,, ] t rack in g sv st eru <:all/!ot u su a n y be
ua ud mainly duo t o cloud s " lid bad wt-athe r wh i c h wo ul d not allo w the M oo n to
I,,:, vi Ol a ble . H u we ve r. i t I s p O,Hlibh' t o adju s t th e an t enna IU ' l'ay us ing the pre 
dic t l:'u M Oll" orbital data 1'1'0111 t he A il' Alman"d,. T his publ i c a t .iun i s us ed 1'01'
neronauncal c e l e-s t j a l nav iga t ion by pl ot tin g t h e po s itione o f Sun , Moon o r s ta r s .

1 . J).l!:STG :'oIATIO~S A:.l ll !o.1AG~Tl;DF.S

s •
GilA

'I' •
A ZA •
1<:r.w

Declination ( D"vi~ livll from cele s t i a l e qu a to r )
Gr- e enwicn h ou r' :wgh ·
G"o g r aphic a l La t ttude of E M f: s t ation
A:r.im ut h an g-Ie o f t1 1(' a utennu ( rt"lllircd )
E l evation ,;og le or till' «nte nn« ( I'requ i r e d ) .

'fli e rlocli nation (S ) of thr- m OO,I\ ( t he angl e b.. tween t he Moen und the ccl c s tiu.l
r-qumor m easu red al ong I h , ~ m e rtdiun J, and the Gn A ( tlw mom entar-y <:t ng l"
betw een Ih ,' G r-eenwich merhflau and til<' M oon J de s rguute the, 1" ,;;;lio'1 o r the
M oon with r espcd to t hl· Ear-th , Both the;;" ;",gles a f''' gtv en ev ",ry t en n u nute a
for 0 '1t' y ear in t he Moon c olumn o f the A i r Al m .. n<lch. T h " a ngles c om m enc e
a l t he een t r e o f t he Ea rth a ll,1 pa;;H t hr ou g h ute Ure ellw id l M e r idia n ( 00 ),
wh ich m ean>'; t hat t h ey m us t be recalcul... t e d for t he ""lJuire d toce uon. It is then
l' 0 s !:I ib l e t o d i ,'e d .. n a nt enna or' Icl(' >,; ,·0 l' '' to t h" II.luon a t 10 miuutc iu t e r'v,.l!'>.

T he rccalcula t.icn uf Lhe d at a and a utouun tr-acking i s not d ifficult if t he " nt"" ""
i fl pa r a ll ilctic ally mDul1 l " ,!. A pa rallactic mountin g i~ wh",n on", Hxi s of the an 
tenno runs pa r"llel to tI", a xi s o f th c E ",r th . It is on ly n <:> (: t' s ~H1 ry fo r t ho a n ·
t ennu 10 br: di rectcd to t h e Moon ill tho stu i-t of t he E ME - tl' Ht , ;lIlil rot ated at
11 constant s peed to onmpc-ns a te ro r t he f"<Jtiltloll o f t h" tc a r-th , n owc ve r, due to
t hl:' r e rattvc t v " mall di sta nc e betw e-en til<' l\ f"'Hl <l n d b.a r-th when N " " I' '' J'{'d wi t.h
0111"1' h l:' a venly boct c», it is nec e s ea ry \ 0 co r rcct t he s e ttin g fai dy ftl"t l' n. In
a .l.ll ti o rl l u th i s . t he pa l'a llat t ic m ounting of l a rge a nt " un n a n 'ay " is ext rem e ty
e xt en s ive a nd a d i sadva nt a g e whe-n 1t,I, a nt e- nna is a l s o t o bl, used fur terr e s t r i al
c omm unication ( a l u" g t he ":a r tll ' s flU d;u: \' ) , o r fo r c o m m un ic-at ion via a t-t i rici,. l
>;.. t ell it e s ,

T hi H i s the r e n s on why IU) X Y -mount is usually ,empl"y l'd so tha t t he anten na
c an be moved in t he v ertic a l and h uri zontal ax is , Az imuth and elevtuion angle s
a I'" neces s a ry fo r tracking th e moon , which c an be c a lculat ed fr om data gi ven
i n till' Air Alrn a n a ch ,

2, ME T HOD OF CA L C CLAT IO K

H. G /)ttin g, DL 3 XW c alculated a t able a c cor ding t o s pherical geom et r y wh ich
a llows him t o establish t h e a zIrnuth a n d e levation angles fo r his a ntenna an d
locat io n fr om the Gree nwich h our a ng l e a nd decli nat i on data of the Air Alm anach .
T he a ntenna c an be eas ily t r a c ke d t o the Moon during t h e E ME - Ie s t wh e n s u c h
a t a ble i s u s ed. The c alcula tion i s made as follo ws:
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Sill E LA
ELA

Sin A l.A

s in <f x l;in & + c c s v x <.;01> & X c os GH A
a rc sin I s in 'i> x 5i n 6 + c o s <1/ x cos S x cos GHA

<.: 0 .'1 S x s in G HA CC'""'c'":-"xc.;' "io;-,G",H,A,,AZA = arc s i n -cos ret ,A CO lO E LA

T h e m a x im um v alu es l imi t t he t-ange for whic h th e t a bt c i F; valid. T h fl G r e en 
wid, ho u r angle a nd dcd ill a t io n a r c v a r-Ie d wit hi n these l imit s . Un fOI't\l na td y
th i!'; c a lc ula tion i t; t oo nm e consum ing a n d Ina c c u ra t e when u lO ing a s lid.' rule .

3 . (; SI NG A C O MP CT E H

T he Ul< ., o r Ii c om puter for e xa c t oa'lculat ic n i s , o f e co r-s e , ve l'Y favour.. bl e ,
'I'he author- pre par e d "- " " m put",r p rog r am in F OH'J'HA N I V whi ('h ilol Il C'};i bl e
' >!l ough ;;0 that t h" ca Icul at ion c a n I.", m a de fo r "fl Y r-cqui red loca ti " u , In ndd it i on
t o tt n s , it i s poxs i b.le to va ,")' tll(' angulu r- I'au ge , the nuruber- a t' comp u ted paiJ' l<
a nd st e ps . In " c om puted example , th t' ;;t epR liUlomlte d to 10° , t h, ' G IlA r-an ge
wa s va riable r rcrn 00 t o 13 0" n n <1 the dechna tion n-om -300 to +300.

F igu re 1 shews th e a r-r-angement 01 th t, c om put e r tnblu, Howe ver, th i s t a b le is
only a dt!mom tl r " tion p r in tout fo r chec ki " !,: t he c ornpu t er- f> r ogr am, T h t' o; t"p s
are fa r 100 g r l"ut fo r- p radkal op" r a lion , whi c h wil l Ilse a t ablP wit h ,;t "/,R 0 1'
1o , T h i s r " !:lUlLH in appr-oxlmato ly l SlIlI1J l,a ir R of a z i m u th an d elcvntlon valur-s .

S O T ACONV J::H , , RT . ~:

G.... ..n"' ...11
hOllr angl" 0" ,"0 >0" 0> 0 ... .. 130"

GI! A

RJ .1\ 7. 58 29 7 . 11H:l 5 , 7 4 5 ~ 3. 50 RCi 0.0
• :Jllo

A/,A , a " "'"U R,71 o'

J::LA 17 . 5 828 1 7 . U6 ~ 2 1 ~. 5 H,9 1 ~ .U2U7 O. U
_ 20°

AZA ' . 0 9.8277 48 44 28 . 1l··2 1 " "
" LA 2 7.5828 26. 99 16 2 ,~. 2652 22 .1925 0. 0

_ 10°
A "L.A '. 0 II. U648 21. 8[, [,11 32 . 2046 0.0

t:l .A n . 582 8 36. 91.i9 34 . 9 686 38 . 8 8 38 0, II
CO

A /,A o 1:l.,i 44 U 24 , 0 684 36. 074 7 0 .0c.

f: I.A " .5828 41L BI B 44 , ~ ~ U 2 41. I H 2 0 .0
+ I UC>

A7.A 0 . 0 14 . H Ot 211 . 32 6\1 40 .8239 0.0

F.I.A $7. j828 56.66 39 H . D5 H .:> 0 . 1198 o.c
+ 20°

AU 17.2727 33 . 1978 47 . 1187 ' .0o.u
, LA 6 7 , 5828 66 . 4U64 83. 19 9 2 58, 6132 3, 2524

+ 300
AZA 0. 0 22,06 39 41. 0 63 6 56. 24 23 41, 5453
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T ht" p r-oce s s nnd applk:nion a n' r-el.a t ive-Iy e lm ple , The requ i r-ed va lu e s of d.:
cHnati on an d G r-eenwic h h ou r angl e are tah' n h 'c/Ill the A i r Alrn anach in te-n
minute i ntorva l s fo r thl, p e rfod i n que stion , Th e t a ble giv('I'l the a" i m ut h and
elevation val ue s fo r th e a nt enna a t t h e in t "'r>.H'c!i"n 01' bot h nn gu l a z- m a gottu de e
fo r that pa rticul a r t im e. It t s on ly n ec os snr-y for t hem t o be trans fe rred to
ac cu ra te angula r- s cafe-s on the antenna a xes , InlO:'rmuliate values e,m be int", 
!,plated.

4 CALC ULA TION DA TA

In tercst vd partics c a ll r cce.i vt - Hu"h a compct c r list :'ro'" the a ut h o r , F or thi s
th ., :nltbu l" 1"" ' lu l ,-" ,; t he g,." (,lgT'a phicrl1 po sitlou rtf th e ;\ll t f'l llli< l oc a t ion wit h i.lTl
ac cu r a cy of cue t enth of a ~",; nnd EO tll ",t till' "CCUT''' ''y i;; $ll !"fici" fl tly g t'.-a t.
F'ul"theftllOr " til r- period for which t he c alculut ion if; to be valid i s a l,,;o r-equtrvd.
The " t ,,1' width between tw o t-om putations s hould ue ap proxtrn atcly lO ,

(1 ) L , LdLlIln,lgut and Dr. r-;, Llc-kfcl.d : l k l' Moud al s Rolais St at 'iun
nu s Jl L -(lT C 19G:l , t';(IlU U'1 1 , Pag (,: ~ 2 1'1

UJ l 'r'ol,(l'''milll'. Han d book or' t h , ' IR !lI 3{)U,

70 em

Javbeam Umi1ed

ANTE NNAS

70 Centimeter Arrays

f ' G.. T o . u E'GHT C.<L.... ....r«.. <l.o'~ ' 2.<1"0

l""'llh :l&J - ' lI3 <"' ) "''''. ' S: · CS« ",)

'10'"", "' 1"" ' ''' )
,'",...... , A..""' .......... ".n ••11 pow..- p.>;"" 45·
'.'1.,,,,,,6-),,,
WI" <! 'O"" ,, g 23 10•. at ' 00 It> P n,

_"d'ovL. ,', "",' ,,' ..n,,,. wlrio 0. ".'""''' i. r.quL'0:!
• .g, TV \,."",...."' ,

Mu cT,o UM " ElEM ENT . Am C. " No. MOM".'lOCM

L.n~th ' 0' " (205 ern) ,.. ,~.. , ! " (" om)

...~,."". 60,,,,,,10.. _ ••n no. pow... PO'"" N·
Wo,~.. . ,...

W'''' _ '. g JII ''''' o1 'OG pn
Sull• .,.. "" a"mod.. cd h ,KlO• .

.... A.,"'. 0' 0 "" " ' O-p, 8.1u~. "" .._ ' e-o. _ , ,. _ _ ' D 15

.. K F .

PAAA8UM lI r~I .. . HT ...OI
Cot. ...., P8..",..e..
Ga.. ,e.$<l8

~.""Ih"O ·I2I3 <"') Wo1' h " - (3B <tI\j

" .,;" , ,,, . , II M p'_
"""" ?l\ '

"" '''"' '1 '·',"i"," 'Dod ;n; l l 'M. " ' 00 m . p."

",, 1" 01.10' oil """'0' 0' '.." smi.. ,oo•

The ulti ma te UH~'-<Ultenn a for long- distance
communication. The Moltibeam vi r tual ly cora 
pr fses Iour I g- etcmeut yajl;l. antennas tbat
have been st acked and bayed to (o r m a st ng te,
compact arr ay, Gain Is equ;u 1.0 two st ac ked
l a - cl ement yagi ~ ; 17. 3 dB ove r a dipo le;
19, 5 dD i»otropi c, The Multtbeam can be
st acked and bayed In a conve ntional manner
to obtain 20. 3 dB (22, 5 dB iso t r opi c) with
two ante nnas, o r 23, 3 dU (25. 5 dB Iso tropic)
wltb (our ante nnas. Such arrays c an be sue 
eess(uUy u sed £Or Et.lE (moonbou.nee) and for
otbe r extr eme DX modes on 70 em.



NOTE S A N D MODIFI CATION S

1. i\-1INTATlIR~: A?>t /FM /CW TRANSMll'T fo:U V.I e P G 00 \

T wo crtttcal c omponents ha ve b,' e n fou nd du ring c on s t r-uc t ton of t his t r anmn it lt.· r :

It i f; h" r d l:,.' poastbt e t <J obtain th" r-equ i r-ed inductt vlty o f t he oac tn a tor- induct
ance L 20 1 w hen using t h e hm all 4 In m coiIformc r-. It LI; advi s abl e to w ind til ",

s cun e numbe r- o f tu r-ns 'm a :) mm coiIfo i-mer- and to uee ('n Hlll€ ll ed c opper wi n '
in Ord"T" t o llvoid i'lll fl rt ci r cu it >; ,

Th e indur -ta nc:r- o f ttl<' cmut e r- cho ke e ll 201 will no! h I:' I:HJU'i cic"t with a ll t er-r-it ...
CO,.""" In such c a IH~ l; . thr- os c tt ta ro r wi ll be s hm-t dl'l:uitt'd lor H F - voltagp o; and
wi ll no t o,.;(:il J:..tl ~. T Il" most suitab!e ch oke' fo r' th l " pu rpos es i s <l .) HlIn l ong
rcrrn c bea d t llr'oul{h which fou r o r Jive t u r-ns of cuamcllcd coppe r' wi r e lIa\'1:'
been wound .

T t", ('" s, ' o I csc tnauon IIllll t hus the outpu t powe r of the' tr-a nsm tue r ca n be Im 
p"oved ' ~"Il $i,It'ra" [y wlwll" capacito r- of al'pru xim a tl' ly 10 pF is . :< ,,, ,, ,,cl.' d I"",t
we e n the billo<\' of T 2U! and g r o und . Au ou t pu t powcr of I m W into 60 II \\tal'
m easured at WI o l" " 'at ing vu IL:Ig"" uf !.I V ,

We wou ld lik.' t o I'" illl out onc e a g-ai n t he e r ro r in t ilt' c om pon ent l o(:" t i" " plan
which menttoned ill un t-arltv-r- " d it ion: It is tl w (,,,Il . ~cl.O r o f transi stor T 20h
t ha t i s ground(:d not t he " m it t<" , ",,,i O L" I'""li ti vt:' op~'n.til ig v"llag" i s uroonded.

2 . lIvll-' HO v r<: \H:N'l' e ll" TIn : AG C 1:' THE D C n H I. 'l' ){A NSC E 1VJm

Al t hough tln- AG C !"Cl og" o f t lw SSH t r-an sce i ver- I.JlIOUnlH t o 1 zn dB i t h a s be en
n o tic ed tlla t c xtr-unu-ly ,;\rong Higna l,,; c nuse a c e r't alu 'Hllllun! o f pum pi ng . T ilt!>
i s c a us e d by t hc two tim . ' ' :<\IIst"" t O'; o f II", AGe c i.ruuit . Wi lh .." " a k.'}" s i gnal s .
C 153 ( 2,2 j.l l") i t> d Hl.I"g l' .J wit h II t irnc- I·Ol1>i\ ,.n \ o f

" H x C = 1 0 3 x 2 x 1 0~6 : 2 rn a

via R 1311 a n d H 139 : I kn . which I' I"OV h .1t' H the (]l' l'ii!'l'c! rapid inc reus e of the
cont rol volt" gl' . W ith st rung signa ls . c a pacito r- C 1~7 ( 22 j.ll·' ) is charnec addi
t io na lly vi a the diu.le chain n 11 3 to J) 118 , L.e, w ith t<' 11 tim.">i thc tim e COI]
ss t nnt . T hi!> mean s that t he ('o"t r ol VOlt"gl'H r r-uc t s t oo s lowly , The l"l' {,ti fi e ,·
" o n'l' l"is in g I) IIJ6 lind IJ 107 ecduces thi s c rr, 'd uu t i ll not ahl e to SUpp I"l' SS it ,
T h e rcmovul or c1mnl{inl< the valu e of C I S7 will <:lIU,W ot he r d i s a dvan t a ge s . A
far bett e r AG e cnn lot, ob t a in e d if t h e Pf.e s s ey f C S L 62 1 i s u s e- d .

T he dn;ll i( <, 011si8t S of three parts:

AGC vo . lta ge gr-nc r-at or with l e-ve l conver-ter- ( centre );
D C voltage conve-r-t or- fo ,· - 1 V ( bd ow ) and
a volta ge s ta bHh c l' in o n lP l' to p r ovide Ilw ST, (j21 wi t h
a n oper-ating vo1tap,e of 6 V with the rC ' luired low impedanc e ,

Sin c e the circuit do(' ,; nu t pusse ss any specia l reeturee , 1t is not nccc s sa ry t o
explai n this Iu rth c r- h er.... Fu r th e r details r eg a r d i n g the o pc r ation oIthc SL 62 1
ha w already been given in VH F CO jl;L\ICf'.,l CATlOr,:S ,

- 46 -



Insta ll ation of Uw recom mend ed AG e circ u it in th .~ DC 6 IlL t r-ansce iver-:

R emove C J.t6 ( 2. 2 /A P) . I{ ~p lare C 145 wi t h a 2 .2 /A I<' cap"cito r . Th O:' AF
\'oltag O:' for generatin g the A Ge volta ge is taken fron: this ou tput. Depending
U/1 .... h et her T J 06 is eontt-olled o r not ( ac e previous r-ecornrn en ded mod ification s
in VH F C OIVrMU},ICATTONS ) , it w ill be po a s t bl e ~o r-em o ve o the r component s
f r-om t he m ain boar d . Att er- oonnect.rn g t ho n ew AGe ci r cu it , the cont ro t vcnaqe
i ~ e dj u s t ed t o 2 .2 V w it h t he a id of porentiom e n-r- P 2 . P ot en uomotor P 1 i s
r ot a t e d tow a r d s g r ound du rin g thi s a djustm e nt , an d "H OWl; th e thr-e shol d lo be
adju slr-d "ft('rw ard ~ .

2 N 2905 "00

eeo
,12V~+-[=]-" OK 2 GU

BC IlS

C6 '16

"T 3. 3 k

BC 213

AGe voltag e
,,,

ItH l48
a

T\ool'
e

I SL 621 C

,

AF"li"''''''--,'5
15k

' , ' OO~I 1~
""

""

:1 . ATV TRA .'lS .l'.HT T E H I)J 4 T.B

'l'Iu: »tability of t he v ide o and s ound IV ( m od l l l O:' ~ DJ 4 I. H (10 1 an d U1J2 ) nr..
m a in ly rlqH'ndcnt on capacnor s C IO C, C 3Hl , C 2 1iJ an d C 22 0 . H i gh quality
cerntnic tue o c apc c n o r-s witl , a defined t emp er-nturr- coc rn c aen t shoul d 1J . ~ u se e .

Too high a l"cbidual «a r-rre r ( mo re tha n 10% ) can be cau s ed by t ne PNP tr:ons ·
tstor T 104 w hen modulating tile video IF signa l. T he cu r r e nt ga in o f t h is t r "m, ·
tstcr s hou ld only be in the orde r- of a s eve r a l t{,lll:! 1'1.8 i s t he c ase of t he gtven
t ransistor type BC 17 8 VI. T he HC 178 B has a cu r r e nt ga in of s eve r a l hund red
u mee ,
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Due t o the extern; io t1 o f tI ", 'O,,,'i,,,, , d i()(k o; D 20 1 a nd JJ 202 ( DZ Y 87) of m o dule
DJ 4 r,R 00 2 a r e no w des i gn a t ed I3ZY 8 7 !OV7 , T'hr-y ""hibH a s t e epe r- incre as e
of cur-r-e n t. i n the fo r w a rd dire ction t h a n ('onventional s ilicon di od e s such a s th e
1 N 4 148.

The output pow e r of n-odule D.J 4 L B 00 3 can lw in c r e a s ed t o 00 mW at 1 3 V
or 8 0 m W at 18 V when a tran s i s to r D FH 90 ii; u s ed i n U w ou tpu t ,.;tage - soldered
dir ec tly to t h e conductor l anes . T h e em itte r res is t or should t he'n b e 120 ' I .
Th i!; rn o dif j",d output stag", op e rntes fa r m o r e st a bi.l y th a n the o r i g in "l B F 2 2 3
s tage with 40 m W outp ut.

I f t r-an sist or T 4 07 of mo du le DJ 4 LB 00 4 ta ke s a qui e s c e nt cur- r-ent o f con 
ki df' r Hbl) mor-e tl m n 25 m Il. (rn " ,,,,u JT,,bl e ~ ' f1 0 . 2 3 V a cr-o s s H 4 24 ~ 10 12) , it
w i l L be "dvis"b1e t o in c r e a s e t h e v"l u eofH 1 22 t o 1 . 2 k n or 1 , Sk l' . Tn orde r
t o g r'oun d t h e emitters or t r-ans is t ors T 4 05 t o T 1 0 7 e.a t.i.s fa ctoi-ilv 1' Ot' R F 
volt a a e u, i l i:--: [w c e s s a r'," fo r I ow -Io us di so capuc i tor- s lo ur' in a tu l.lou wi t h s ho rt
le-ad s fo r C 4. 1S, C '120 , C 422, C 1~ : \ . All tr-an ai ators lJ,.,rtdlill g UHf" voH " W·s
'Oh oul d l", ru ount ed wi th sh o rt l " a 'b , a spac in g 01',1 111m t el the hoar d i s suffi 
ctcnt e x c r'pt fo r' thr- 2 N :,k l)(, whic h s.Iniuld lir' Hl" l('."d 1 m rn.

4 .1 . IN:':i 'I'i \ U .i\'l 10 r< OF Tin: l'C - JlOAHIlS L" A CAS.E

It i.s advi s nblc to m ou nt t he' tIc- nut put conJle'c! o rs of modu le s I).] 4 j , f-l 001 a nd
00 2 on t h e l ongC' " fi1 d , '''; of u.c T.b KO - bo :-.. p s il l t h e vi c i!!i!.y of t h e <>p jH'()l' r i ,lt "
p i ",; (A I I ll<.' T' C - boa nL~. l' t l" fi C 'Oh o rl " omwct iono; shou l d nut 1,,-, made with c o 
,, ::;c i a l c.ahlc in or-de r- t o ,,-void unwanted groun d 100 1'S; "o ,'m a l wire i s COIllpl d cl y
sut i s f'ac t.or-y .

Jf \l", cas"~ o f modul es O J 4 r ,R O{)~ and 11114 a r-e j o in e d t ogetb e r 0;0 t hal th eir
l ung sid e s ai-c a dj a c ent t o ""oth e r , it is po s stbic fo r th r' 1"", ,, 1 oHcill ".t(!l ' r r-c 
'll] ' ''lC.'' to fe d from on", modul e t o t h e ot he r throu gh a h ole in t he t wo ~; i d"s

th.n a i-e s c rewe d t og(:(h( ,,... T his Sa ve s ti", Us (' Dr conxiul connectors .

It i s Importuut fo r the .sta bilit) o f ill" m ix e r and amplifi e i - of rnodulc O,J 1 L D
004 t ha t the coax i a l cabl " conn" c(('d t o t he UHF' o Ut p L1L P t -10 !) 1>; rpd to an " d 
jcc ent UHF conncct .or- so th at th e out. c r- con duc t or- of the coa xial cable i s
m-ounde d . If, fo r i rl s l.allC\.', all o f t h e A T V modul cs a r-c illpta lh:d in a comm on ,
l " r WT c ahinct , i t iI; n o t pe r mi s s ible ro r- th e coa xial c able t o b(} pns s ed t h rou gh
the sid ,.. o f t h e c a s e i n a n i ns ulat ud mann e r and [(' d t o an undc.Imcd ground poin t ,
c. g . on the l' e" " panel of th e cabin et; it is vpry important t hat til" coaxi al c able
1", g rounde d to the scroonin g box o f rn odule 1).1 4 I ,R 00 4 on pa ssin g thr-ough th e
aide of t he box .

4 ,2. A LlG:-L\-lENT

1\10du1", V ,T 4 LB 004 shou ld be al i gn e d with th e m aximum IF s igna l nva Il a bl e
from t h e video I F lll odulf" It i s possi bl e in t h i s manner to obta in t ho l a rge st ,
li"ear dri ve r a nge of t h o am plifi e r . A new circ uit fo r combini n g the s ound and
video IF s i gnals is und e r tes t which p rovi de s an adj u s t a ble IF ga in 60 t h a t
g r eater II<' s ign als il. r " availa bl c fo r t he alignm en t.
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'i " 3 . "'OTeS

A ny amat eu r s tha t do no t p os s e s s a closcd -c tr-cu it m onitor c an view t heir own
s.ign a l s 0 '1 a c onvent .ion a! T V rccetve r- uy f('e ding t h e- coropoane vt deo sf gnal
from UH l" dernoculator D.I " L R 00 5, an d us:'1/;" an additional CilTult D C 6 Y F 007
10 ::'0" d.. s cr-Ibed b one of 6.' rext euit ron s o f VH F C OMl\l U'flCATIO N S. In t hi s
case, c ont.•'cUtln PI 504 of mo dule D.) ,I L B 00::' is roauecred t o Pt .. o f the uddt 
t i cnnI circu!t DC 6 YF 007 .

5 . F Il.l.:qU:l'\CY C O l ; r..- rr;.t{ DJ 6 ZZ 00 4

The followi,g t ..... o e r-ro r-s a'T pt-e-sent In the <'on ,pon..nt l ocatio n plan :

[ -0; 0 1 (SK 71 UU 'l ) ~ This Ie s houl d be rota: .. d by 1800 so t ha t the lIl a l' k~ r

1'0 on tue r-Ignt .
1 4 06 II' ;;:1 S:'-I t.toe :'{ ( and not S )l" 747 3 }.

C, CO:-<KE CTIO.:.l' O F CROSS E lI YAGIS F OH C\H CllLAH POl,A HISAT lOl\

A metr.oc or conuec t ing a er'os"\ld Vagi fo r' c l oc kw i xc c-lr-cu.l a r- pola risation WWl
dc s c rfbed In Edition :./7'.3 of VU 1' CO:'VL\ l l ' i\"l CATJ O NS . III t h e c ase- of on " of
ti ,e M (l(J \ RO I: XC E H "ang" o r anteunas , it h as be e-n found t ha t i t i s me rely
nece ase rv t o conn e ct II"." IOl'ge r a r m o f th e ph at- ing ca ble, t o th.. r " ,ll'm o sl dipole .
l":Jrth, ' !' tlc ts illl a nd h\(J switchi'1g cntts fo r s\\ itchin g u.c polarisHt io n a n ' g iven
Ir. th : ,;; ",dHi on. TI,e author- w Oo.l :d vcry m ud, like to recetvo r-cpor-ts frOl ll o th!' r
amnt cu r-s l,(,g Hrdi:lg t h(' l ,' cxpe rtence "Itll t m s r-elatlvc ly new polarisation mod",
1'0 :-- VTlF'/U lI l" mnntcr..,· comn- unh-atlons . IIp !o lI OW vi r tu ally ,,11 re ...d back has
oe er; pxtn ' m c l~' po s it ive , but crit ic a l (''''1! lll e r:t s an d negat ive r-r-po r-t s ur-o al s o
\'( 'ry c on"!l" llct i ,, ,' .

1 Year US$ 7. 00 - 3 Years US$ 14, 00

cO' If;l~e of VHF/ UH F, Rm. FM, !C', . ;Ind much. much more,

AMERICA'S

technical

for amateursjournal

Leading

Thi, monthly magazine has tet .. whole new s tandard for

, lale·of·the-art Con~lrLKlion "nel tuhnic;ll art icles . Erlen l ,n
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AMATEUR RADIO SATELLITE OSCAR 7

T h e main t e chnic a l detail s r e gardin g this satellite w e r e given in (1). T his a r tic l e
i s to p r ovide mo re detailed information abollt t h e sat ellite and is ba sed on a
pap er presented at the ARHL T echn i c al Symposium in Septem ber 19 7 3 , and i n 
formati on from A MSAT Deu tsc hlan d .

OSCAH 7 i s th(, second in the AMSAT -OSC A R-B seri es o f lon g- life am at eur
s pac ecraft. It i s buijt in a n <"-,tah edr,, l (8 -sided s olid ) c onfigurat i on, all ow in g
su fficient surface area fo r cnougn s olar cells t o provide a positive powe r- budget
s ystem . T h i s m e ans t ha t unl i k e OSCA H G, tl ds s p a c e craft s hould no t have t o
be c om m a n de d into recharge m odes per iodic ally . The rnain diffe r ence bet w' ,"'n
thls spacec raft and OSCAH r; i f< th at OS C AI{ 7 c onta ins two re peaters an d tw o
auxi Ii a ry beac ons, a lld bo th Mo n w code an d teletype t cicmct rv on codor».

T h e OSCAH 7 two -to - ten mete r repeater ha s I n output p owe r of 2 watts P E P .
Thi s will make r " cdved signal s s omewhat st f'(H1 ge r a t (I,,, gl'ound th an th o s e
coming f a-om OSCAR G. 1'1" , se-cond r-epeate r- i s the A MS A'l' D eutschl a nd 'T~

I' ''a t e, · which re lay s s i gn a l s fr om '1:12 !l.HI'/. to 145 . ~ II/1H z w ith I n in te r na l be aeon
on 1olS. 98 MIL.-. . Th e u'l it was d e s ign ed and built by Dr . K a r-1 M elnz ...r , D J 4 / ,C

a nd w erne r- Il a a s , D.J.'i K(-,l. T he t w o ben oon s (;o Tl 616t of a C a na di a n - bui l t 1 3 b .l
MHz beacon s illlila r lo t il l' one flow n on OSCA H n, and a f< c COIld auxiliary beacotl
a t 2::;04 M Hz developed by m er n!" TH o f t il l' San H e r nardin o Mi cr-owave Society.

G r oun d c on t r-ol of UK' spnc cc i-utt is a chi ev e d by mcans of c om m a n d r ecei ve rs
in e a ch r epeater, redun dan t c om rn an d ctec oder-s and a n Hxp er-i mcn t Control
L ogie Hu!.Jsy"sl "m .

ll ownlinked t ct emct cv a "d Htored meH"a g" da t n are g" n ,-' rat " d by th " ), '10 1"'0 " code
t clem at ry encode r, or t h e Co de s t o r-e um t , t no s.o tw o sy st ems being identic a l to
t1'oHf' Flow n on OSCAH 0 , and a n e w tetct v p c te l emet ry encoder- de aigned and
bu ilt by D, '. P et"r H a mm er , VK :3 / ,P l and tcowm Sch oell , VK :3 KOS.

l'Iw Codestore , Mor-se code t elemet ry an d te l c lype tct cmct rv s igna l s call he
r out e d to a ny o f t h e be-acons ill t he: s pacr-c r a f t ,..xc ept th e 2 ::Hi4 \ 1H z b"'won. 1'1".
f our beacons i", :ludr' t wo i n the J:"q)(,,, t '-TS and tw o a uxi l ia r y tr"n Hmitt e r s i n "
similar mann e r t o OSCA H n . It i s thus po s sibro, for ('xaln ple, to r-e c e i ve M o r-se
c o d e on t h e 29 . 4 5 Mllz be a c on and t eletype telemetry on t h e 43 5 . 1 l\lH z be-acon
at tho aa mc t i m e ( on t wo r e c e i vers ) .

T he pr imary pow e r sourc e o f t h e sp ace c r-aft consist s of eigh t s olar cell a r-r-ays
supply ing 2. 2 Amp s a t 6 .4 v all s wh en illum in a t ed by th e sun . A Battery Charge
Regu.lator- c on vert s t he r aw s olar c e ll arr ay out put to a + 14 V s upply bu s . T hi s
supply line c h arge s the batt e r y a nd s u pplie s t h e space craft l oa d s if tho sol a r
c ell c urrent is n ot sufficient t o run the space craft ( fo r example wh en t he s a t el 
lit e i s on the da r k s ide of t h e e a rth ). During t h es e perio d s , t he Ni cad batte ry
su p plie s t he e xtra power. T w o ot her r edu nd ant s witching r e gu l a t ors supply th e
rema in ing v o lt a ge s n eeded by the spacecraft modul e s .
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1. I>IODES O F OPERATION

OSC AH 7 ha s Iou r- au t omatic m o de s of op eration de fin e d a s follows :

M od e A:
AMS;I,T two-to -t e n m et e r rep eat er
In pu t r-c qucncy pa s s band betw(,,, n 145 . 1l5 an d 14 5 .0 5 MI l/,
O ut p ut f'i-equ e nc y pas shand be t ween 28 . 4 0 a nd 28 . ;,0 MH "
I'ow er outPLl t i s 2 W P}:l'
Dow n li nk pas sbnnd i s no t inv 'Tkd In li n up l il\k I'a .so;ban d
I , in c a '· 0l','ra t ion - SS l~ '1'1<1 C\V a n, jl l"el' (, r.,. c d !n od" s
'I' r-I r-mr-t r-y be a " on at 29 . ~ O Mllz (not same a" OS CAH (i

'D ~ .l Nl llz an d 23 0 '1 NU L< bea cons Call be sw it ched on by c om rna rgl.

M od e H :
A MSf' T Doutsc.hln nd Re pe-at er-
IIIj>ut fre qu en c y JJ ~R sb ;.",d bet w e en '132 . 12 5 and 'l:l ? I 75 MH 7.
Output fre quency pas sband betwe en 14 5 . 87;) a nd 14 ;). 82 5 NTH"
P o we r output ( h i gh vower mod e ) iR 14 W PKl:'
Downlink pc s sban d is In ve r-te d fr om uplink pas s ban d
Repuat c r- i s 4 5% efficie nt us in g enve lope e limination an d r e stor a ti on h' chn1q u e
L inC HI' Operation - sse a nd C W a r e p r efe rred mode s
Repe ater- is c omrn an dahle t o 3. 75 W ( mod» C )
Telemet ry bea con at 14 5 . 980 MH z ( 200 mW )
2304 MH z be a c on c a n be switched on by com m an d .

M od e C:
Low p ow e r mode ( 3 W P EP ) oth e r-w i .se a s mode B .

Mode D:
R ech a rge mode. 435 . 1 MHz and 2304 MHz can be I;wltched on by com m and .

E a c h of the s e m odes of operat ion may be ove r rid den by g r oun d c ommand . In
Mode D e ithe r t ho 4 35 .1 MHz o r the 2304 MH z be a con c an be ope rated upon
gr o un d c om mand, whil e n one of the repe at e rs w ill be op eratin g . It i s a lso
po ss i bl e t o have t he 435. 1 M Hz auxili ary bea con ope ration a l by g r ou n d c omm a nd
while th e s pacec rc rt l s op e r ating in Mode A . T h e 230 4 ;';iHz beacon c a n be
oper-at cd in a ny o f th e mode-s A thro ugh D.

Th..· o;pa e e c r·a ft w ill norrnafly a.lt e r n a t e lw t we c " Modes A and U . A n tn rc-rna.l
time r i ll the s pac e craft gpn pratPH a pu l s e e V(T Y 24 ho ur-s w hic h c a u ses t he
s a t ell .it e to s wi t ch lw tw ecrl n.ose t wo moctea . T h ,,' 24 - h oUI· t ime r w ill tw s d by
ground cornmand 0; 0 that t he m o de chang'''' c a n be kept a t a ppr-ox irn utcly t h e
s am e time ea ch day . T hus , eac h -cpcat er wi ll be o! " Tat iUJL al on a lt e rnate d ays .

Th e spac ec r-a f't c ont ains autom atic po we r s upply m o nito r i ng c ircu itry , such t ha t
if t h e batt o ry ch a r ge drops 60% below t he rutt-cnar ge va l ue the s p a c e c r a ft w ill
a ut o m a tic afly s wit cb t o Mod e C and res et trw ti m er so a s t o stay i n t h at mode
for 24 hou r s . In M od» C, t h e A MSA T De utschl and r ep eat e r output powe r i s
r e duce d t o 2. 5 W P E P, and the batte r y drain sh ou ld be r e duced s uffi ciently
t o p e r mit t he batt e ry t o be r-ech a r-ged by t h e solar c ell a r ray s.

T he s witch t o Mode C t a ke s p l ace un de r l ow battery cha r ge c ondit i ons wh en
the s pac e cra ft i s ope r a t ing in eit he r M od e A o r Mode B . If t h e batt ery c ha r ge
recovers, the s p a cec r a ft will s witch t o M od e B at the n ext 24~hou r pu l s e , a nd
t hen c ontinu e no rmal ope rat ion.
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If the ba ttery po ..... c r- does not rec o ve r , bu t dete r io r a t e s even fu rther so tha t
t he ba t tery c ha rge drops '1 0% below the full-ch a rge value , t h O:' specoc r a tt wi ll
autom atic a lly s wi tch to Mode 0 and r -es et t h e 24- hou r t ime r . Bot h repeaters
will t hen b(' l> witche d o ff . but t he 4 35. 1 o r 2304 MHz beacon s c all be s wit ch ed
on by g r otm d comm an d t o a llow t el em et r y t o be rec e i ve d "

Mo dus C an d n a r", a ctually "''' pITted to !:l(' T"Ve ::I I; ba c ku p ope r a ti n g ni eces fo r
UI; " if the »paccc rnrt ava ilable pow e r" t-e srer-ves, a r-e l ow " No r m ally , operati on in
th( ' s r' mode-s wi l l not b e -cqu t r c d.

E ach o f t he mude s can 1.>", chaf\ ~,,<l by ~ f ''' Ufid ,." o ltllTlar,d sO a s t o turn a ny r ..~
p" a l tT o r b",a c( m o n o r o fi as requ i r-ed. T hi s is do ne so that n ny Iu jlu r-c o f t he
a utom" t k t-unt r-ol olr-cu i t s can b", ovt'rcom t' by gr o un,l c om m and.

2. 1:"fI Ti A L L A VNCH O P E H AT IO'l

'I'h e epacecr-a n conln in '" a n i"it i a I con dition re-set circ uit so Ihat t he a ntennas
... ill deploy :d l p f' s C'1'",""tion n-om th e launch ~T hi c lp ,HId tho:, e pa c ec r-s rt wi ll
powcr up in M o,k n ... itlt t h e 4 35 . I MH z beacon on , No r-epcnte r-s will be oper -.
ntionul for al l e HH t the Iirst riay . It i s l' xp t' ct"d t hat Ih " r epeat e r s wi ll 110 t lH"
turne d Oil unt il the space c raf't h u s sl[lbilil.,~ d " le d r ic a lly and t her-ma.lly , " " 1[\
dieat t' d by til t' t e l em et ry dn t a .

.1. OUllI '!' AND T HA CK iNG D A T A

T tl" o'xf"'ded or'bit fo r OSC .A U 7 i s VO' f·y I:d r"ila r t o OSCAH 6 . Th e urblt i n e x 
pe eled t o be sun-sy nc h r ono us with " " a l most identical fw r iod and incl ination .
T h u s , t he sam e Lr-ac k tn g p r " " e du r e s u s ed for ( ),")C /\R 6 will be s u it a l.olt , ru r u s e
with OS C A It 7 .

OSCA H .. i s e xpec ted to bt - p l a t:e d into orbit so thai it is ha lf a n orbit " Iwad
of u r ul'h i ntl OS C AR G. Cu rrently , OSCA I~ 6 t,om " " over daily a t a lim p a bo ut
5 rn in u Il ' H eur-ll or- ('VCI"Y "l B hou r s. If all go "" we ll, OSC AH .. is to be Launched
s o tllnt it will ,' o m , ' ovcr a bout 2.'"1 rniuvtee r-n r-licr- t hau OSC A H (l did th e day
1>('[0 ]"( ' , and " im ila l"1 y , OSCA H Ii w tll uorne ovcr- a bout ~. 5 minut r-a e a r-Liez- th a n
OSCAR 7 did t h e day be fo r-e, It i ;; thus poes i hlc t o e xpect tha t Inst e ad of th r e e
use.hl e spnce c rart pal; l;r, ,, " bou t t wo hours a p a r t ....eh c v cntn g, t h"re wtll be nv..
o r s j x pal;,s t.-- ll ( :Il:lsurnin g O::iCA H 6 is in (JI', -r .. tioll ) a bout s l xt y m inu tes a pa rt.

T he r e fe r-ence o r b it d ata [or OSC A R 7 w ill "h,o be published in t he sam ", fo r-m a t
as t ht' OSCA R G da t a ha s been up to now, s o as to en a ble e ach indi vidual to
p l o t his own n r'bita l info rmation.

4 . GHOUNf) F.QUJPMENI R E QU IRE M ENTS

In conside ring the g r ou nd c qu t pm ent n e eded for OSCA H 'I ,
beac on 1'0' 111 be d i s cu ss ed s epar-at e Iy in t e r m s of t he g r ound
t o ope rat e wi t h it .

4.1. A MSAT TWO~TO -TEN !lmT ER REPE A T E R

e a c h repeate r- or
equipment nee de d

T h e t wo -to -te n m ete r r epe at er o perates in a Un c a l' m ode sim ilar to t he unit
fl own on OS CAR 6. A s s uch, SSB and CW are the p r efe r r ed opers ting m ede a.
T h e repe a t e r receives sign a l s between 145.85 and 145 .95 }'IHz and re -radiales
t h e m between 29 .4 a n d 29 .5 MHz .Th e r e is also a t elemetry beacon on 29 .50 M Hz .
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Not e t hat th e s e f re quenc::leR a r e dif'ter-ent f r om tho ~ " e m pl oye u with OSCA R u.
Th e y r-eIh-c t comrn en t s t'" cdved on the c perat Ional e xpe t-i en ne obtaine d with
OSCA R 6 . Th e r e pea l e r ha s a n o utput .l'cwe r o f 2 W P E P , 1<0 receiv e-d groUfid
«tgnat s s hou ld be st r o nqe r- t han wit h OSCAR 6 .

'I'hl~ same equ ipm ent u sed to wn r k th rough O::; CAIt Ii will be sui t a b!u fo r w o~ ' k i n ll

thr-ough th i s r-epent cr-, natnely a s en,~ i t i v l ' l" Teive r, an d prc-amplff'ie r- if l'o~ ~ible ,

as we l l ;os a suft a blc t en - m eter- a n t enn a , S in c e th e f;I'H c e c r a ft wil l ag,li n be ItS(llg
a l in e a r -ly po l a ri7.e d len - m e t e r a nt e-nnu, Lt,(· g r o und l;ta ti o tl antenna shuuld 111''''
f,or.. hly be c i rcula r ly polari 7." d . L illf'a r ly pol a r-Iz.ed t e u -me-te r- " , ·,:, 'i vi"g ant e-nn.,«
ca n a lso 1,>(' use d , but at Hw " a" d Ik e of l;o me fa din ll .

Th e transm itt in g (;quipm ent »houl d be capa bl e or plltt in g ou t uot m o r e than HO
l tlO W o f dfN,tivt' r a d ia l, '" I" ' WC[' n-om tilt' nntcnna . Jt iH o pe rationally prdenlllie
to USt, a tt-an sm itter- w irh un ou tput po wcr- «r t ue o n h' r o ( BO- l UO W :lnd a sim p l..
g "o und plan... or l urllstH", antenna tlt'lU 10 us" a 10w ",,1' pow'T,,,j t r-anum i tter- >luJ
morc d i r lect ion,. l ant e nna .

1 .2 , AMSAT LlE UTSCII I ,ANU 43 7. t o 14 5 . !1 :L\'lIh 1 {l<: I '~AT I' : R

T he AlI.IS,' ,. O..u tach land repeate r is al so a linear <It·vke . Again, C \ \l a nd SSR
( o r c ont r-ol lod-ca r-rte r A M ) .. r-e th e pr-r-Ie r-r ed ope rating m ode-s . T h e r-epeatc r
hat; an ill pUt IreqlH'llcy pa s s band between 432 ,1 25 '\1Hz a nd 4 32.1 7 5 l\H!<;. and
a ll out p ut f re qu en cy pa s s ban d between 145 , 97" NTH i an d 145. 9 25 Mlfz . 'L'h e output
!,al:l ~ balld is inV fTt e d . T hat i s , upper-vai de band lJi gn a l l:l I r-an smft t ed l[) t he spa c e 
cra ft wou ld be r e c e ived on lowe r stdcoand.

l'he r ela tion s hi p bet w e en In put a n d out put fr e qu en cie s i s s uch that a r e c ei ved
sign al on 4 32 . 1 25 MIl z wou l d b(.' rclayed on 145. 975 tI-fH 7_, and simila r l y , a r-e
t' e l ve d s i gna l on 432.1 75 MIlL wou l d be relay e d Oil 14 5 . !J25 MIl z , L e., tun e
u p the ba nd a t 4 32 MH z an d down t h e band at 146 Ml i z . 'I'hi s repe at e r- al~o h~l'l

a tel em ct ry beacon o n 14fi. !J80 lI.IUz.

Any r-...cei ve r- with a good t wo- m ete" e onv e r t e r- should be abl r- 10 r-ec eive s i gn a l "
n-om Ihis repe.uc r , " V I'Il wi t h a s lmp.le a nt enn a . S inc e HlP spac ecrart ant orma s
e s s ociat c d w it h this r-c-pnate r- ar'c c Ir-cu l a r ly jl <ll " I'i ~ "d, Ime- a r-Iy pofa r-i s c-d lln
t tm na H wi ll bo sui t a bl e fo r /.\ l" JUnd UH" , If lin c-ar-Iy pol a r i s ed , t li f' i-ec e-tving all 
tonna for thl s 1''''I'.",t", 1' can be t he sam e one l a w ,] to wo r k t h rough t h e two -to
\('11 meter repcctc r,

011 the tr-a n s m it tlng " i,l,' , tilt' r " " om m"nded <:-ff ed i v" ['adi at le d powe r- ou tput iH
of t h " o r d e r of :\01J +400 W, T hus, a :1 0 W transmltt cr- wil l r'oqu i re a n untonu«
w ill , a ga in o I t h.. o r d", r o f lO ~ 12 dU , hu t i t woul d be pr-c-Ic r n.hle t o obtain or
eve n build a 30 U W au, pli f i. ,, · and UH" IUl omnidin'diunal a nt enna to r c d uc . ' the
antenn a pointing a c c u r a r'Y requi ,·em ..n LH.

T h ou gh tl l< ~ S p~ t" , ,, rat't will ha ve ci r oul a r-Iy po l uri se d a nt enn a s f () J' th i s -cpea t ci
FlO that Line ar- a nt enn ns li t g r o l.l lld st utIous will wor-k aat rs fnctorly, it j s impo r 
tunt not to for-g et tha t cire~ l ady I'" la r ilwd gr-ound sta t ion antf,' rrna l'; can be ex 
,,,, d e d t o pr-ov ide as m uc h a 6 3 d B m o rv »Ignal, and t hiH migh t be t he diff.,rl'tl CC
betw een " ' a king o r m iHl'Iing a cont a c t , All Ci l'cul~rly po.lar-Ls c d a ntennas u s ed
wit h th i s rep e at e r s h ou l d hI! righ t hand c i r<:ularly pole r -i z.ed ( RII C P ) ill t h e
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Nor- t hern He misphea-e a n d l",ft -h'H,d d r cula r ly pcla rfze-d ( LIICP ) i n the Southern
Hemle phor-e,

E dito r ia l ~ote: It i s con sfdc rod that t he above hs a n ove r s im plific ation of t h e
po lari s a tion pro blem sinc e t he cantod tu r n s t u « antenna u sed on the sat c t t t t e will
n ot pr-ovtde I:me h <I d e ar po l ar-i s ut ion e " pe r;i;<lly aft .. r 1'III'I;ing o ve r t he north o r
south magnet fc potc , Tn t he opin i on or t h e cdil pr !:l, it ",, 111 t a ke s om e t i rur- r ill"

the IHi t c lilt l ' IG s t a bi liz e it s d f a ft e r p a s s in g t h e' m a puetic pole , Even a ft e l' ti ll'
s at elIi t e h,,$ lol tabiliz ed itscH, the pol a ri sat ion w Hl Lkp t'IHI w hethe r all four ,111 
t enna rod .. c a n be s e e n by Ih ", r~'c dve ant en ml and Wlll'U Wr t ilt' sat e Hit c hI
coming towarrts passin g " VP I', or has pa s s ed the' ercuou . It is cons ide r-..d t ha t
th \' sat e llit e wm p r o vi de a pr-cdumlnntr-Iy hor izontal or vt-r-t.ic al pc'lar-Ixud >lignal
{cl t tpt lc n l po]lt l"isationJ . WhCI'N.1< tr-uc drcular polar-I aat iou ....,ill o nly be pro vid",d
wh pn the- canted tu r n !;t)' l\; is dir ·...(·tly nriplltat.. d to ti le g r'(Jund s t a t ion in t he torrn
of a n " X". T h i s m e " ,, !; t h;, l a diffe r-ence o r u ptc a pproxi matr-Iy I II dll could bl'
p r o v id e d be twee-n v ertical and ho l'iz oul al pola r-is at i ou, Uc "t a nt e nna woul d tncro
IOI '(' be a c r o s s e d Ya g i th at can LlL' s wit ch e d to ve r t ic al , b o dz o!!l a l , doel<wiI:i L' .
an d uut lc.Iook wise c it-cul n r-pnlur-ls at ion . Such a s wilt'hillg unit is t o be de >l e T'H,,'d
i ll this \.'d i t ll m o f VII F CO ll.I MI :-liCA TIONS .

T ht' sampl est weans o f wor 'k ing: ovot- this rep e at e r- Il'l to triple t he outpul of It

two m e-t e-r- t r-an s.mitt vr- 10 7 0 e m in a va r a etor trlplr-t- n nd operate in t h e C W
m od e, If I)SU is to be u>l, 'd , it w i ll he necea s ary for a llnca r- t r-an s vei-te-r- t o
be- u$<al . Su it (lh le t r-an avc-a-to r-s I t-om 28 Jl.IH z. and 14,1 Mil.. have be e n 11,'.writJ. '<l
in tb i s lTIaga z i,l" .

b . 4:,5 . 1 Ml iz. /\ TJ X1LlA H Y IH ;AC O N

T h e Calla d iall 1~ ~ . 1 l\f Hz beacon will »suanv be o pera ting wh en t he spocec r-art
is i n Mode s A 0 " D. It wi ll J1l, t ope r a t e whife the SI~Il' I'cI' aft if! i n Mod e s Ii 0 1'
C be cau se 01' illt e rfe "enpe eff., (,t ll wil h the- 4 3:! MlI:t; upl Ink or tlwA MS A'I' Deu t s ch
l a n d r-epe nter-.

EX~T'.'rndy g'oo d si l,'lla l l cvel s we r-e ('ul'i"d Fr-om L h~' o.')C A lt {; ·135 . 1 MHz. bt'<H:(JIl
du rin /.( t h e c a r l ,Y m o nt h s t hat it wa s operutin g . POl" recel vin g t h(' s i gna l!>, n r-e
e " iv"r wit h any go o d conve rte r' a nd <inll '" f1 a will bl' s u it a bl e , A gain. " drculady
pol ariz.l' d «nu.nnu wo ul d be pr-c rc r ub lc , The conVl' r U' T' s hould be fitt ed with a
new ' T y Htld " " ,II; (G c o ve r 4:l5,l MI t<: inst ead o f t lw llUH'" con ve nt iona l a a z MH7"

Dopp ler s hifts of the orde r of .. ] U kH z c an he e x pe cted on till' signal s ,

6, 23 04 Mil .,. S -BAND B EACON

T he 23 04 M Hz bea c on , buil t by m em be r-s o f t he San Be r-na r-din o Mic r-owuve
So cie ty In Cnlifo r-nla , wi ll tr-nn smi t a " lIT" in Mo r H(' cod ,' fo l .Iowed by Ilur-ty
s econ d s of cont muou s ca r-r-ier- for t r a c ki n g pu r l'" " e H. Tla> beacon contain s all
Int erna l thil1.y -m inut€ tirn er- to ensu re positive e Ollt r " l w hi c h wi ll shut dow n Hit'
be a c on :1 0 m in ut e s a ttc r it 1s <:ow n l «n de d all . T h e 2:101 ;l.1U" beac on c a n a l so
b e key <c! d with M or-s e c o de t e l vm et r y on g r ou nd c omm a n d .

7 _ T E LEMt:T RY

OSC A R 7 c o ntains two s e par-a t e t e Iem et r y e nc o tlc n ; : a Mo rse c o de unit ide ntical
t o th.. t !low n on OSCA R 6 and a n 850 Hz shift t e l e t y pe encod e r des ign e d and

bu i lt in Aus t ra.lia.
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7 . 1. l\IOR SE c ome T E LE M E T R Y

T he M o r s e co de tel<'md r y format is i den t ica l t o that of OSCAR 6. T h ' , fo r mat
is ar-r-nng'e d in six lin e » of fou r words . The fi r's t d igit of eac h t m-ee - rt gu rc
" w ol 'd" i ii t he li ne identi f'ie i-. Each teh,nH' try frame 1 S separated fro m t h ., n ext
by the "Ill" i dent i Iior-, T he cede speed, l ike OS CAR 0, i s cornmandab jc betw ee-n
1 0 a n d 20 Wl' :.\L

'1, 2, T F:LETYPJ.: Tl';LKIVI .L;TH Y

Sixty chanm-ts of dat a are mourtor-c.r ;Hld r-ncodud hy tho WIA -P roj c ct Au s t rali s
teldYI'" tclemdry enco oe,-. l"lw da t a is rormauc-d a s ten wo rds p CT" l ine in lii x
lin e s o f data . .E,~dl data wo rd contains five digits . 1' 1", first two digit s In.ncat c
t h e chfHHl,,1 Ilumb'T, a nd the la st t hree l'<'iH'ese llt tl", enc ode d S"'IlS0r d,~ta dlgits.

lte tw c o n ''I,d, data frame ui-c t wo llncs o f digital da ta whic h provide in formation
O n t he spacecran c]c",k a [ld COlll111 ~.lld r e g i ste r s tatus .

Tlw encoder- hal; two ope i-atmg m ode s. There i s a "te pp ing mode in which eele h
channe- l is s arnplcd i n turn , a nd a stngte -channcj "d well" m od", in whi ch on e
channel is sampl e d c on t.inu cu sly .

Sam ples of th e printout a re presented in Figux'o 1 . Ench lin e o f data is fo llowed
by a c a r ria ge r e turn , line feed and figu res signal, >;() a>; to ke ep th e printer
in upp er- ca se .

The t e l etype data is t r an sm itt e d from t he s puc e cr-art in B audot c ode u >; i ng
850 H z shift . Signals will be frequ ency - shi ft keyed on 43 .~. 1 Mllz and audio
fn " lu en cy s h ift keyed on 14 5 . 9 8 and 29. 50 MH z . It may be necessary to be
a ble t o r e v e r s e t h e ma rk and space tones in t h e g round statio n ter-m in al unit
to receiv e the AFSK tclemd r y .

Doppler o n the 4:J5 . 1 MHz bea c o n will be of the order o f +1 0 kH z fu r a pass
directly ove rhead. 'r e st s were c ondu ct e d fro m \VA 3 E WJ tran smitt in g F SK
HTTY th nmgh til(' t wo-t o - t en mete r rep ect er- in OS CAIl. 6 du rin g .Ianua ry 19 7 3 .
It w a s found t hat t he 5 kHz Doppler sh i ft encounte r-ed t h e r-e did no t cause any
apprec iable errors . It was ju st llece" ":iry to keep retuni ng th e i-e ce i v er- "v"ry
few mtnutce . Tim", tI ", t un ing r at e will j u st h a ve to be inc rea s ed t o c ope with
the ex t r a D o pp ler' shift .

A bett e r i de a i s t o u>;c a Sj", d a l IJ.' with il 2 5 kIT>-. ban d wi dth and a p h :Hw -l oe k
loop t e Ie t vpe t e r m ina l unit u>;ing or1\' ()f llw l'!las e -l ' '''k inlrc gralPd C; IT uits IIOW

av a il a bl e at lo w C05t.

R. Sl jMfI'1AHY

This art ie )" h'1 " br idly described OSCA H 7 , it s projcctc d orbit and the type
o f C''lu ipIllent n eede d to operate with it . A summa i-y t abl e of the f r-e qu encies o f
interest is pre s ented below .

BeacollS :
29 . 50 MH ;\

145.~Hl l"1H7.

Moti f' A

I\Iodc B , C

.As sociate d wit h the two -t o - ten
m et e r repe a t e r-.
A sso ciated w ith the 4 3 2 t o 140
MH z; r e peute r-.
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" ~1 5 . 1 0 :r...IIh

Rcpeate r-s :

Mode /I , D

lI.lode A , n.C , n

T'c .lc t y pe , Mc r-s e cod .. 0 1'
Code s t o r-e hying.
CW :Y"Elck ;n g beacon a::d Mor-se
code ie-Iemer r y ,

11100 " H, C

145 .85 "-1Hz t o iis , (I ':; :\tHz Inp u;
29 . 4fJ ."lHz t c 2~. S O :\ll!z o utput (no'":\ -in\"prtillg pa s sban d )

432 .125 I\l Hz to 'In . 175 lI.IH,. input
145.9 75 r..lH z to 1 45 .~2':; lI. IH ,. out put Lfnv e-r-t.e d pa s s baud }

s. RE F r. R E NC.b:S

( 1) ,1. K a .;,.;<, r a nd J. K in g : O SC t\H 'j an d it s C <ll" ,bi l it ie >i
A HHJ , Tecbnic at Sy m posmrn Sq '!('mb('l' Htli, 19'7 3

(~) P . Kle-In : Summa ry o f A :\ISAT- OSCAH - B Sl'a'"e"ra ft Sy s t e m
VH f ' C OMM tJN ICAT TO )JS (> (l1l7 :"), Edit ion 4 , F'ace s 226 -22'1

(:i) T .ll ittiln: CirellIa ,' Po]"r':,;; a l i' '' 1 011 2 Metre s
VII '" C<Hn WNlCAT10-"lS 5 ( ~9 ,;" 3, Edit:'on 2 . P " g(,S 1 0·1 -iO~ .

I ....
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,..
,

, _" ." M1"" l e A'I' I<lN It ,\ ~ m'"''''
R I\ DlO '

pi ' m

R S G B B O O K S

R AD IO C OMMU N ICA TION
\lHF - UH F MANUAL

H A ND B O OK 8 30 p a ges ,

30 5 page s ,
hard- bound
p ape r-ba ck

OM
OM

4 0. - 
15 . 20

Ava il a bl e fro m:
Verl a g U KW - B E R IC H T E , H . J . D ohlus oH G , OJ J Q C, D-852 0 E RLA NGE N
(W e s t e r n G e rman y) - G le i w it z e r S t r a s s e 4 5 - o r Na t io n a l R e p r e s e n t at ive s
Deut s c he S ank Erla ngen, K a n lO 476 32 5 - P o s t s checkkon to N(,l r nbe r g 30 455



NEW EUROPEAN B AN D P L AN FOR THE VHF AND UHF BANDS
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INDE X to Volume 5 (l973) of VHF COMMUNICATIONS

r , 1'~:Cil'VICAL (J I':SCRTPT IO'/S AI'1l
ASSE:.\IIHI.Y 1NSTRTJCTJ(J!\S

1.1. VII}>' IlT:CF:I VE RS !\ ND C(,NVJo:HTlms

A Sho,1w",c T{"'; <"l v",. )'lnrlul,. ~" " tH" w ilh
VHF' C'''\v''''l~ u 0'- for d i r c c't H<' c<-p'l ion

A Mo <.1ub ... Si x Ch ,,, ,, ,,, i FM H~c dv ",'

,\ n [nl ,·g, ·ltl " ,! H e ,·c;"u- Sy s t e'1Jj !o,· A M ,
FM. S::;H " nd CW:

ssn IF " " ,"t!Qn

C"rrillr 0 6(' 1111l10r

At' Awpllticr a nd CW F ilt " r

tr,p,,1 101,,<.1,,lc and F M Portion

Minl- MOS I"J:: T Co n ve rt e r fo r 2 Md " " H

1.2. VIU<' EXCIT F RS, TRANS.\'ll'l'T /!;ltS
Al\'j l P OWE R A IIU' L1FI J<; R,'i

A !44 Ml-1>. L inear Amplifier wit h 25 W OUIl' ut
at 12 v 10 14 V

A Mln ia t uf'<' AM/CW/ F M T r a ns m itl <l r
for IH Mlb<

An I' M Tr"necelv~r with Multich a n n e l
Synth t'6Iz t'r

9 MH~ n . l Exciter )'1a t c h in;l lhe
80 Channel Synl h es i2 er

Not e ~ on th ~ 211 Mll z/432 MHz Trall ~m\1

C"nv e , 'l" ,·

An R W SSU T ran sm Itt " ,. Sui t ~lJl .. 10,'
OS CA H. f; " ",..I 7

Pag.·"

v . r;.S~hmitz e t·. H,J 4 HG I'd . 24 _ ~ 2

n. E . Schmit ....•... D.T 4 HCl 1':.1. :1:1- :16

H . ..I. F " a n ke , nK ,P K Ed. I '"
II . .J. F r an ke . DK , PK (·AI. I -t7 - !>:1

H• ..I. ~' l"'ln ke , DK ,PK ~:<1. 3 1(;9 -170

H . ..I. F ra n ke . DK , 1'1\ /!;<1.4 208-21 1

H. J . F r an k" . DK , 1'1\ IOd. 4 212 -219

".L Ubbe , DJ 5 X A !Col. 4 234 - 23 ~

G. Otto , DC 6 HL Ed . 2 8 1 -9 0

B . Uie t rich , O.T 8 PG I<:d.2 123 -125

.T_K.. s l l" r, UK I 0 ..• Rd.3 13U-1 45

.T.Kestler , DK 1 0 1" Ed.• 194 - 2 02

.J. Da h m s , DC 9 OA E d . 3 1B5 -H 6

K . P. Timm ann, nr a Z ll E d . 4 2 2H- 2 ~ :l

1. 3. UHF H l';C L:l VEHS A rm CO N VL WI'I-:ltS

!te",,!v", Conv"l1"r 4:12/28 Mn", Ma tc h in ll
t h.' TranH,,,il Converte r U.T fi /,Z 0 0 2

M inl a l " .." H"""'",, Converl .· .. ro r 1:12/
1-11 Ml 1l. for I'ortabl ., O" " .."l'o," and OI" - HunLs

1. ~. lTHP F:XCI'l'J:: HS, T RAKS MIT L' l: IlS AN ti
'l 'HA NSMIT {:( lN VE HT l!;HS

A lIf<>dul u r AT V T ran~ 1llitte , ·

A M <><lu l u r AT V T r a ns m itt e r , Part II

Note s 011 t h .. 28 Mlb/4 3 2 Jl.H-h
Tran811l lt Conv"rt " r

1.5 . VII i" T RANSC E I VIi:RS

FM T"Olllae<li"e r wit h Multiehan n.. l Sy nth c a l l.(> r

9 MH~ F M Excite r Mat c h ing Ih e
BO C h lletnel S)' n l he"i"e..

- 58 -

.1. 0 ahm s , DC ' uA

G . l1o rr" c hl1d, 0 1. 9 F'X

G. Sattl' .';r, ll J 4 Lli

G. Sa ttle ·.. , f)J 4 L JJ

J . D;llun s , DC ~ D A

.T . K~Gtler, OK 1 O F

.T.Ke Gtl er, DK I OF

I':d . 3 16 0- 16 4

10:<1 . 3 1"3 _176
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Rd . 3 16 5 _166
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: . S . T RAI\S:urr - RECl:; VE COl\VER1'F.R,S
lTKAI\SVE R1'ERS) FO R VHF A Nn Im p

11..,. 1". CQf1"" J1.. r 4 32 Mllz / 28 MH ~ Malchini
lh.. 1'1'"&...."'11 Con"..r...r UJ 6 ZZ QQ2

~ol.. 00 til e 26 MH z j 13 2 :"llIz 1' rall l6mll
C<Ill\'ertf'r OJ II Z Z 002

J .O<&hrn~, DC' DA

J . OulllLs, nc jl UA

P aget

F.d.3 160_164

Rd. 3 16~_168

I.,. VAK: AU L F. arcn CRY~nAL CO !'o""lKOI.f .F.O
(~I.LATOHS

T "rnl... ... II. r .. -Com~nu't"<1 Oaeillatcr wilh
Va",",I" .. Tuning
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Varta l>l.. F'r"<jUe :J" y Oscillato r :\todulc for
t t.t' MOdUlar R.. c .. ;" .. .. Syat",m

T . s<·t;ad . nJIl I::S Ed.2 Il6_122

J . ...: ....11E" r . OK 1 (, ~. l>:d. 3 l!O_H~

J . t<estle r . D K 1 0 1>' ~d . ", 194-202

II.J .lo·.... " kc . r», 1 P K Ed. 3 169-1'10

D. ~ . ikh m itz .. r . DJ ", DO ~:d. "' 241 · 219
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F:d.2 9 5_103

Ed. 3 154 .1 ~9

E d. 3 177 · 18 9
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F:d. 4 203 - 207
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K. wee. DC 6 'i F

K. w ue, D C II '{ If
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Dr. In g . A . Hoc k, DC ~ MT Po ll. 2 110 -11 5

T.U1ltan . G 3 J VQ/P J ' Rl.;I .l:;tl. "' 220-223

C 3 W POjOtf; 1'1 T HIPJ ! RV ~d. 4 22 4-22 5

K.L.Ha rri~.... . VK 2 7.T B E d. 1 18-23

II. J . Frankl' , PK 1 "'S Ed. 1 ol1 · ~ 3

J .II.os,sUer, IJII. I OF E d. " H14-202

Il.J. F""""" , OK 1 ...:-0 FA." 212 _2 19

O. E . Sch..:niUer. IJJ .. BC a,;d .l 16-1'1

x.wue, n c 6 'i F l:d. J ~4·S9

W. R . Kritt e r, DL" 1' :1.1 I:.'d. 2 91-94

T V· ...atlem G",n ll'r a t o r

TV·Pattern G..n.. r",~ o r

Addi tional Boa n:!. !or Crld a.., d 001 P all" rn

e. PROPAGATlOS"

~ . ),'F.ASl:lilS"G Tl'.CH N"O LOG Y

Cl ..,,:>la r l'ola rlsatio n l>ll 2 Met r .. "

1' heo l'y , Adva:ltag ra ""d Types of An l ..nn.. a
fo r C l rcular l'o ]a r (Mat lon at t: 1I ~'

Ant ..n ... Notd>O<.lIL

OSCAR 6: Antenna D1N!e l ion aM a " \m e llo n
o f l'~mll' fo r .. G=un d Station in W..atern D~:rop.

It~cornr...""d ..d Modl~e .. lio " .. t o th ..
Cllli b r al i"" S;>edrJrr; Gl'r e r "'lor

ATV r~l .... Cen~cr

A 1Ju..:·lnput 1-'r"""npll! ;"r ",ilh 2 : 1 I'r .... " .. I.r
!n r . · "" 'I"e n c y C.... n l .. r& from 1 l b 10
Minimu.... : OO .\tIl z

A Slx.nlllil 1>·...,queney Coon:" .. ~or F' rEr q~cr.cl,· t W.H. Kritt ...., DL 8 TM
b..b ·,.,.n I Hz a.1.d 1'ypIClt I:"v 100 r.m z

A 10 : 1 T'r .. ..",.: .. r ~d "'nampl l ~i .. r ",,'lIh J .Grlm m . P. I 6 P I
a n Up.... r Fnqu r ncy L imlt or 250 MH z for
.. .. ,. w it ll l' r e <!'" e nc y Co·~nl" r ..

.. . MOOULA1'IO!';" A!\"D ol;:ll!OOULATJO:i

The SSR· IF P or::i o!l

• "1111 Y)I F,xcil .... Matdtlng It." .110 Channel
Syn~ht'.izt' r

1nV"1 :\Iodlo: .. ~d . ·M P oJ1 i.o1l
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A Modular A T V Tran~mitt er

A Mod111ar ATV Tr"n~m!tt er _ Part II

A" A'l' V Puhe Ce llle,'

'l'V-Pntt"rn G e""rlltor

TV- j-'ll.tt",·1L (; "" " I"" t o ,'
A ddit i"nal B"ard fo r Gr id nnd Dot P a t t<:r n

7 . SPACE COMMlTNlCATJONS

P a ge s

G. Satt le r , DJ 4 LB !c'd . I 2 -1 5

G. Sa tt l er, D J 4 L B Ed . a 66 -BU

K. wue, D C 6 Y F f: d. 54 -59

K . wue . DC 6 Y F Ed. 177 -18 9

K . wu», D C s YF Ed . 4 250 - 25 4

G .~ WPO / 0 ].:; (i TH/ DJ 3 HV I::d, 1 22 4 - 22 5

OSCAR {); Op e r a t i" rl Summ ary

OSCAR {): An lenn" Uir"d io n as a Funn io"
o f Tim e f" r a G r ollnd Station
in Western F\lrop e

Summary o f th e A!>'lSA 'l' -OSCAlt_B
Sp<tcecra ft System

A n 8 W SSE Transmitte r Suita bl e fo r
OSCAH r; a n d 7

8. OTHER D E SC RIPT IOl\"S

A djllsting the Operating Point v f
F i e l d E ffe ct Transist ors

Linear Repeater OK ¢ A

Automatic 10 Channel Scann e r fo r
~'M St"ti"rlS

P . K le in , K 3 J TE

r-, Kle in, K 3 J 1' E

K . P. Ti m m a rm , ll J 9 ZR

U , li . Schmit z e r , D J 4 BC

E d ito r s

U . T il:marln , UJ 5 UO

Ed., 17 1 _ 1'( 2

1:<1. 4 ~ 2 1) - 22 7

t·;d . ~ 228 -2 33

E d .3 146 - :53

Ed , 4 240

.t;d. 3 7 - 4 5

14 ELEMENT PARABEAM YAGI

[or 2 Meters PBM 14/ 2 m

Jaybeam limited

Gain: 15.2 dB /Dipole
Length; 595 em (234 ")
Weight ; 6.4 kg (14 Ibs )
Hor , beamwidth (- 3 dB: 24° )

- 6 0 -

Lc ng-yagt antennas are welt -known for their high
gain characteristics. However, this high per for 
mance is only provided over a r elati vely low
bandwidth whe n the ant enna has been de signed
for maximum ga in . The Parabeam type of antenna
combi nes the high gain of a Iong- yagt antenna
With the inherently wider bandwidth of s keieton
s lot fed arr ays .

The actual p ar-abeam unit compris ing a s kel eto n
slot and s im il ar reflector r adiates similar to
two stacked two - element yagi ante nnas an d wiil
t he r efore provi de 3 dB gai n over a single dipo le
and r eflector co nfigur ation, and about 2 dB gain
over a conven ti onally fed jong-yagf. Heavy duty
co nstr uction with specia l quali ty aluminium,



MA TE R I A L PR I C E L IS T O F EQ U I P M E K' T

desc r ibe d in Ed itio n 1/74 of VHF COMMUNICAT IONS

~~
PC - board
Semiconduc tors

)'1i ni ~ lt

'"
nc: 6 ¥f' 006

l'C - lJou d
\ fi nikil
Kit

DlG1T~L \-·OLTMr;~r...fR (Analog- ~i~ital Conv<,rl.Cr).
DC 6 Yf 005 (duuble - coat ..d, through conta"t~) .. , , , , ...
DC 6 Yt ' 005 (6 trans rst oe s, II ICs , 5 diode~,

I tem p . com pe ns at ed ~ cner di ode) . , , .
DC u YF 00;; (7 c ap acitors, 34 r es istors ) .
DC ij YF OO;i complete wiUI OOv" p ar ts .

Q19 ! TA L VOLTh1.t~ TER ( All al0l:' ~.l,)!gl!al COllVC(t_C..tl.

nc 6 yt' OOc. (wi lh printed plan) , ", .
[)(' 6 y t ' (lOu (3 ICll, 1 diodfo, 3 indicator tube ~ ) , , .
DC 6 y t· 006 co m plete wtth abI>\"e parts .

f L !L!1.?i
OM 28.50

O M 85 .$0
OM 16. - 
D M DO. ·-

.F;,cl :.....!L.!!!.1
LlM 14 . - 
LlM 70. ' 
OM 84 , - -

TRA."lSlSTORI:l lm LNEAR AMPLW1ER tor 70 emsDJ 3 SC 9..Q.!..
P C bo ar d
Sem tconducto r s A
s cmtconcactc- e R
),Hnikit

Kit A
Kit B

DJ 3SC OO I
D.J 3 SC 001
DJ 3 SCOO I
DJ 3 SC OOI

DJ 3 SC 001
DJ3SC OO l

(With printed plarl)
c e cr .ra l x C 3 - 12. l x C1 2 ·1 2, 1 d iode)
u s c 3- 12, 1 x C 12 -12, 1 x c 25, 12, 1 diode)
(8 trimmers. 10 ch ip c ap acitors, ~ te ..d
through capac lt on, 1 ferrite cllnke.
1 te r rill' tor todl , .

wi th above pa r ts and Semiconduc tors A .
with above parts and Semiconductors B .

§..<!._!Ll !!1:!
DM 18.
DM 1 ~9.

DM 241. - -

OM 39. - 
OM 195 . · ·
DM 295. u

THrno FREN CH EDITION OF VHF COM~UNICATIO~S

The great popu lar ity of the fi r s t and s eco nd om nibus editions of VHF
COMM UNICATIO:\,S lead not only of a r eprint of sam e but al s o to the
pub li cati on o f a third om nibus edition, Th is ed iti on is pack ed full of most
of the latest des igns publts hed in VHF COMMUNICATIONS. P le as e infor m
your Fre nch speaking fr ie nds of the ava ilability of al l om nibus editions .
Furthe r detai ls can be ob tained from our F renc h r cpr cs entanve unde r the
follow ing address:
Mlle . Chr isti a ne M ICHE L, F 5 SM, Les PUles , F -89 Il7 PARLY, France

Special Offe r : F 1 / F 2 / F3 + Binder : 70.00 F

Fl : 17 .00 F F2 : 20 . 00 F F3 : 31. 0 0 F

Verlag UKW-BERICHTE, H. Dohlus oHG
D-8521 RATHSBER G /ERLANGEN, Zu m Aussichtsturm 17

West.Germany - Telephone (0 91 91) 91 57 or (0 91 33) 33 40
Bank a cc our~, ~ • .It.'B.nb"r k E, lar>gan 12'u1. Ptn tscf,edc konto Nu,nl)a ,g J04!>5-858
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MICROWAVE MODULES LIMITED
NEW RE AD Y- TO -OP E RATE II.I0DC LE S AVA ILABLE IN
T HE SA LES P ROGRAM OF VHF COMMT.: NICAT IO:-;-S

1296 MH z CONVERTER
Mic r o s t r ipli ne, Schott ky
diode mixe r
IF : 28 -30 ~lHz o r 144 - 146 ftlHz
Noise figure: typo 8. 5 dB
Overall gain 25 dB

432 MHz CONVE RTE R
2 s ilicon preamplifier s tages .
MQSF ET mixer . All UHF c ir cuits
in micro st rjp te chno logy.
Noi s e tt gu r e : typo 3.8 dB
Ove r all gain: tYIJ. 30 dB
IF: 28-30 MHz 01' 144-146 MHz
9- 15 V / 30 rnA

144 MHz MOSFET CONVERTE R
Xoise figure : t yp o 2. 8 dB
Ove r au gain: typo 30 dB
IF: 28-30 MHz, others on request .
9 - 15V / 20 rnA

VARACTOR TRIPL ER 144/ 432 ?lIHz
Max. input at 144 MHz: 20 W
(F l\I, CW) • 10 W (AM).
Max. output at 432 MR,.: 14 W

VARACTOR TRIPLE H 432/ 1296 111Hz
Max. input at 432 MHz: 24 W
(H I, C\V) - 12 W (AM)
M ax cnutput at 1296 l\1H ;.r. : 14 W

All module s are enc io s ec i n bl ac k c ast - alum inium cases of 13 em by 6 e m
by 3 em and ar e It t te d with fiNC co nnectors. Input and outp ut im pedance
i s 50 Onms . Comple te ly p rofessio nal technology . m anufactu r e, and alignment.
Extremely s u ttabte for ope r ation via OSCAR 7 o r for no r m al VHl" / UHF
com m unicati on s .

Avai l ab le from :
Verl ag UKW·BER ICHTE , Hans Dohlu s o HG - D- 8521 RAT HSBERG/ E r lange n

(Western Germany) - Zum Aus s icht s turm 17
an d fr om their repres en t ati ve s thr ou ghout t he wor ld



High Performance
VHF Equipment

80 c....nnlOl 2 m"',., FM T, ..., s<:.. lver SE 280
Imm ed Ia te ly . ..ndy.for .ope, ,, tion on 80 <:h.m nlOle w,lhOUI
n s ing le nd'd c'y51al. S uitab le 10' op"'otlon on "ny
01 the sl ..nda rdi. ed FM ' ..pc alN .." d e imp t... fre
Quencies. C ov ers t he wh ol e 01 th.. 2 m lJand in 25 kH7
stepll . E..,oh ,>I the 00 d"",n" Is CO " be M,I.."ted
ind ep endent ly fo r tr ansmit and recei ve . D I g ita l freQuency
se leCt iOn " " ,ng fr equ ency sy nthes is fr om a 1 , ~~ MH,
m" "h " <;'Yot,,1. Receiv e r e quippe d with " 10,7 MH<
c rys t,,1 fiIter ~ n d c ryotoI dinc rim i nat,,, . Op " , ~t i nQ YOltnoe
Is 12 VrJC.

A match ing I\C power $ LJ pply NT 280 is nlso """ llob le . Co mplet e ly ~ ; I i con l,a ns i'l101i"ed wilh a 8 1Y 88 A i tl
the PA . O utput pOWN I ~ 10 W Hf. Insens it ive to inco rro' ct ly m"T<:h ed " " tennaS. Bu i lt -in squ eloh, 17f.o II. "" l l ing
tone, M MloudHp"ak", . Co nnector proviMcMtor "n "~t~rr,,, 1 luud"p.~kec

so chan ne l 2 mete< FM Trans<:,,;~ e' S E 285
QUI populnr SF 700 tr"n ",,~ ;~~c I1a . no", bMn " " ,,nd f';;!
tor th" ,mmed,~t~ sd ec tion of ti ~e p r...programmed
~ impl e. or r(!p""ter ch~nnels. Cha nn.. 1 selection 19
mad(! w,!h a ""'po s ,t ,on rotary sw,tch _ Th" .... I..c l~d
Channt:1 '5 ,ndi"~ted in an illuminated w 'ndow, In the
"0'· poa,t,on. ~ny channe l can be selectO!'d On th" l!J(I
chann~1 "elector. Positions 'T' to "S" Hre proq,amm<>d
int~molly 10' on .. rep~a ler Or $impl,,~ thann..1 ..a~h . In
Ih.. C<l5~ of r..peat "r th annel . , !he callong and r&Ce'~a

Ireq uenc 'n ~ , e programmed on one s 'ng le plug Th es~ plugs con be p.ov ided 10' ~ny r ~quired thOM el Md
CIOn eas ily be a~ch&nqE d. All othe r dat~ is , d~"lital to that 01 the Sf 2tlO t r~n$ c~ i~~ ,.

100 chaMel 2 meIe r FM Tr""scei ~er S E 28511 1
This t'e n 9 te l~e r 19 the North Amer ic" n vers ion 0/ tha S f 2S~ , It hJS " 100 ch " n n ~1 capabil ity with a chann,,1
~pa e l ng of 30 kHz betwee n 145 and 148 MHz. Five repea ter or 9 i m p l e~ cha nnels can be se lect.. d jmm~d i ~t~ l y .

All other channe la cnn ba s" l c ct ~d On th" thumbwhee l SWitch On the Iront pan~ l. All ot her d~ l~ oa lor the
tr~ n s~ei u e 'a SE 213O/SE 285.

II II

SS B/AMIFM/CW 2 met er Tra nscei~er SE &00 d lgll. 1
A tr" n ~ ce l ver that r" ally ofters you eue ryth ing htte maly
low nOiSe figure with e~ce lle nt se l e~t"" ty , nnd high
cross Md inte ,mo dulat lon rei e~lion,

T",e trens<:..lv.. 0' separate OI'"ration 01 tran~m'lhlr

and recetver. wh,dI can b" switched independenUy to
th~ CW o I SR, USB, AM and FM modes Th is v"r ut,lily
. 11........ p,oblemless ope <ation vi" ""p",,,' e. s, $1Ite llll"
and b.lloo".carried 1.-.",s lato r5_

O'gil,,1 freQuency .eedout from Ihe built· ,n IreQu"ncy
coun le , usi ng 13 mm N i~ i e tubes. Direct r• .wI""t of lh~
l",nKmlt and r"""iv.. freq uency ; the ,nd,cation jumps
from One 10 Ih" o!he . on d"f"~ ~s ing the PTT bUlton " Ie .

S" ps rote crystal fd te rs /0 ' ~ a d> mod e. True /1M with plnl"'"", ,,,,n gt id modulation . Bu.lt-in "pe " roh processo r
Prod uot dnl"ct". lur SS E> and a crystol d is oriml"ah lr I", I'M. VOX, ontitrip ond oTT la~ , I'h ..s. as well ""
RF,outp"t ""d Somet" rs . flui lt-in onlc r",,, r ~ l " y . Uuilt· in powe' s uppli", f,,, AC and 12 VDC ope .at ion.

SSB/AMJFM/CW 2 meter Tran .c " i~e r SE &00
TI,ls transca lver POSS e"';~" t.h" ." arn ~ s ~~ c il i ~at i ons as th ~ SF rro d igita l bui is eq"i pp" d w ith Iwo H " a l o ~

sc a les . The SE IlOO " "n b~ ~ ~ u i pp e d with on optinn'l l ?5 kll z '" SO kHL colibrat ion " P ~(*um gs " ~(ato' ~ n M

co l l i n~ Ion" osci llato r,

O" r m"" utc" ,lu<ing program " Iso Inc ludes ? m, G m, ~ ""' co,, ~..(ters ; 2 milO em u,,,,,,,lo r (ri"I ",s and trnn"
" " rt,,'a nnd an "c t i"fl CW t( I (~,-

pleas e re q ue s t o ur data s heets

Karl Braun Communications Equipment
0·85 Nuernberg, Oeichslerstra6e 13, W. Germany

Hepraaentanvea :
Ita ly , Ra d io Meneghel , 31 100 TREVIS O , C a sse lla Pcetele 103
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THE NEW J·BEAM

MOONBOUNCERS
Introducing the new generati on of J-Beam MOON BQUNCER antennas. The coopera
tio n between J-BEAM and VHF CO MMUNICATIONS has now led to the Int roduction
of a com pletely new range of the versat ile MQONBOUNCER antenna s. These an
tennas have been developed according to the very latest technolog ies. Th is has re
duced the length of the 10 eleme nt crossed Vagi, for instance, fr om 4.92 m to 3.65
without any reduct ion of the performa nce whatsoever . The quality of the ne w range
has also been impr oved con sidera bly and is now vi rtually of f ull professio nal sta n
dard . Especialiy non-corrosive aluminium is used throughout. w ith cast a luminium
moun ts fo r the elements, and a heav y-galvani zed steel mast clamp. All in alf, an an
tenna that wi ll not rot away and fall down every few years, but an antenn a that is
constructed fo r a long life.

A ll of the MOO NBOUNCEA antennas can be eithe r connected for circ ular polar isa
tion at the anten na with one feeder to Ihe shack, or if two feeders arc fed down 10
the shack, it is possib le to select vert ical. hori zontal, as we ll as clockw ise and anti
clockwise circular polarization .

C ircular polar isation is most cer ta in ly the po lari sation of the future. The advantages
of this form of polari sation were di scus sed in a rec ent article by G 3 N O/DJ 0 BQ
in VHF COMMUNICATION S. The possibi lity of swi tching to any required pola rfsatic n
to f ind the momentary most favourab le polurtsatlo n is a great adva ntage of the
MO ONBOUNCE antennas.

The foll owing fou r typ es art' availabl e, which c an b e stack ed and h ay ed to
Iorm ar r ay s su i tabl e (or ex tr-em e nx modes such as M S and EM r::

Type Elements Istr . Gain (d ipole) Hor. Beamwidth Boom leng th

5XYj 2 m 2 x 5 11 dB (8.8 dB) 52" 1.67 m
8XYj 2 m 2 x 8 12.2 dB (10.0 dB) 45" 2.85 m

10XY/ 2 m 2 x 10 14.2 dB (12.0 dB) 3.," 3.65 m
12XY/70 em 2 x 12 15.2 dB (13.0 dB) 35" 2 .60 m



CRYSTAL FILTERS - FILTER CRYSTALS • OSCILLATOR CRYSTALS

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

PIElO·ELECTRIC PRESSURE TRANSDUCERS

Listed is our well -k.nown series of

9 MHz cryslal fi ll ers
fo r 88B, AM, FM
and CW applications.

In order to simp lify match ing, the
Input and output of the f ilters com

prise tuned diff erent ial t ransfer

mere with galvan ic connection to
the cas ing.

Filter Type

Application

Number of Filter C rystal s

Bandwidth (6d8 down)

XF-9A XF-9B XF-9C XF-9D XF-9E XF·9M

SSB- SSB AM AM FM CW
Transmi t.

5 8 8 8 8 ,
2.5 kHz 2.4 kHz 3.75 kHz 5.0 kHz 12.0 kHz 0.5 kHz

Passband Ripple

Inserti on Loss

Inpu t-Output

Terminat ion

Shape Factor

Ultimate Attenuation > 45 dB > 100 d B > 100 dB > 100 dB > 90 dB > 90 dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
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