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Satellite News
As many 01 our ,..serI w ,lI know.
TJROS·N allG 'oI,1ed In late 1980 Ttlll
means that thefe _ . th,.. majOr M'
backS on the U le'!hle ICeM In 1980
METEOSAT .,.;t TIROS ·N t••1ed In Orbit,
and OSCAR 9 • • deslroyed when lhe
Arlolntl rocket c ru hed InlO lhe IN
However, there II good news on the
way, Slnce ESA Merna 10 have IOlved ,I,
rocket propulSIOn problem. . which
means thai the launch 01 METEOSAT II
IS 'a,r ly cet1aln lo r June 1981. A reptece
menl sa le llite lor TlAOS-N (all.moon
orbll) II scheduled lo r launch In May
1981 accordll'IQ 10 the 1011881 NOM infor
mahon . Wi th regard. 10 OSCAR 9 ESA
has agreed 10 lake the phue III B space
c raft aboa rd At..,. l 7, which II 1Che
duled lor IaYnch In FeOfU.ry 1982 1hll
means lhill _ ~ lUll ..-.ough I'RW 10
I~ an i.",... and 'r .clung IplerM
relldy . and 10 optimize our I l. llOOS • •th
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• SSB on the 10 GHz Band

Part 2: Waveguide Modules

by H. Fleck".,. DC I UG e nd
G. BOra , DB 1 PM

2

Per1 1 of ttll, artlcl. desc'l~ Ih.
modul•• lor gefM'fallng • 22U MHz Ioca'
oscilla to r IIg,..L Br anering Ih. oscUla tor
' requlnc )'. It I. po••ible 10f Ih ll local
osclll,tor to be ul ea 'or • ",.t lnt.,
mltdlat. fr equl ncy of , ..- MHz 0, 432 MHz.
The ...oelated crystal frequenc l. . . ,.
gi ven In th l appendl • . Part 2 Is now 10
d l Krlb e Iha wa veguide modul•• '1 given
In Flgur•• , and 2 of Part 1 (VHF COMMU·
NtCATIONS, Edition 3(1980).

The deSCription is to assume. I,rsl Inte, med,.,. frequency 01 1296 MHl . " nce onty
• ,_ modlflcahons must be made lor
operatIon WIth • lower Intermed ,ate Ir. 
quency . These will then be described In
Part 3 These mainly t1ea1 with Ihe l,lle, a nd
the input and ou tput coupling lor the mter 
medIate frequency,

The deSCribed modules should not be
c lassed as • ' ,na l co nc:ephon , but more I'
• conlnbuhon 10 the development 01 •
narrow-band. cryslal-conlrolled to GHz
por1able SlatlOl'l that IS easily to construc t
The verSion USIng a waveguide SWItch can
be used together With a GaAs-FET pre·
amphfler by mo(Jlfylng the OSCIll ator Ire·
quenCy coupling Tile price 01 a low·nolse
x-eenc FET Is at present In the order 01
approllimately $ too.- .

The vers ion using a through-miller '5
especially designed lor portable operation
and represents a compromise bet ween out 
put powe r and sensit,,,,,ty in tevor 01 a
SImple construc tIOn All modules are made
Irom WG 16- (R 100-) wa...eg ulde and are
usually shown In the draWIng s WIthout
!lange.

4. OPERATION AND CONSTRUCTION
OF THE MOOOLES

The subharmoruc miller whose ope ra tion
was described in (1) wo rks as an up- con 
ve rte r in th e Iransmit mode an d supplie s
Ihe oscillator signal l or the recer...e mille r in
Ihe recetve mode, The cirCUIt 01 this mi ller
is given in Figur. 17.

This is one applicatIon 01 the module,
w hich can, accordIng to the diode used . be
operated . s • pure mulhpller, lor eumple
tor FM-st.hons. or beacons. • • well .s an
up .nd even down-converter.

Storage dIOdeS are beat used lor operat IOn
as freq uency multIplier, .nd the reaBOnl lor
thiS were gIven In (2) and (3) . In the case 01
an uc-ccn.....r1er. .... rectors can be used
whose ch.racterlShc ellpOnflnt '( ,s between
0.3 and 0.5. and wnose conversion losses
are less than 5 dB Diode type DH 636
manul.ctured by ThOmson.csF lulfllts th, s
demand ,

De8UG
BNC l l1 l 1

t-~
C l :EC~ C

"'-T''''''t-...-l:...t.'-



AI can be Men In Flgur. 17, the 2268 MHI
signal,s led via. Pi-ci rCUlt Into the mi_",
chamber and .s coupled Irom there wIlh
the eid 01 • I8nes-circUlI 10 the dIOde
located wi thin the waveguioe.

The Pi-(:irCUIl matches Ihe local oscillato,
signal 10 the miller in conjunCllcn With the
line lenglh. For thil, the cab le lengths
belween the Ij~ mu lhplier and mbe,
shoold be kept 10 ellen mu lt ip les 01 ~/2 .

since lhe Inpu t impedance is not real. and
i8 also dr ille-dependent.

The ecrcuon uSing the Pi-circuil il " re
comme nda llon WIth wh ich a line translor·
mat lon can be used 10 match the local
osci lla to r , ignal 10 the miller by varying the
oulpul coupling 01 lh e frequency multiplier
Other 'YPM 01coupling _re tried. bot pro 
vided less sa hllaclory results. Thill is be
cause t he more concentrated components
Ihal are used. lhe larger Will be Ihe losses.

One ac hieves Ihis aim besl when uSing l ine
Iransl ormalion , poSSibly in the lorm 0' a
slrl pll ne . In this case, the local oscillator

signal is fed via a BNe -l lange conneclor to
tr immer e 3 and l he line Ihortened in lIepa
01 ua un lll the maximum is rea ched

The drwe 01 lhe local oscilla to r s,gnal is
adjusled w llh lhe aid of e 3. and lhe oper
ating pOmt la sat With the aid 01 P 1. The
IF-slgnal I rom SNe 2 il ecccrec in lo the
chambe r With the aid 01a ser Ies -circui t

The w avegu ide operates in the &ame
man ner al a high·pa ss I llIer . w hich means
that on ly waves in excess 01 ItS lower cut
011 Ir eq uen cy can be propa gat ed . Oscillat·
iona lo wer lhan th is Irequen cy canno t be
propagated. however . they can be generat·
ed as w ell as cou pled in and ou l. The high·
pau be haviour 0 1 the waveg uide has a
favorable e!leel on the specl ral PUflly of
th e lignal .

The cha mber IS broug ht to resonance al
10 368 MHz wi th the aid 01e S. In Ihis case.
lhe Ireq uency 1296 MHz and 9072 MHz ( _ 4
x 2268 MH z) are added in the wavegu ide .
The mi xer is aligned lor ma xim um con
ve~.on gain .
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• 4.1.1. Electrical end M.chan lcal C7: Feedlhrough capacitor, solder
Components of ttl_ MI• • , mounting. appro• . 1 nF

Figure ll lhows the mecha,ucal con Slrucl- " t : 10 kO , 1/8 W

ion 01 the mucOf. and F'vur. " the ,. P 1: 100kO,1 /.tW

quired mechanlUt piece$. L 1: 12 II 5 II 0,5 mm. brass plale,

The follOWing furtNlr components ar. r.. Iitted berw-n eland C 2

qUlred . l2: 1 mm die SiIYer-piated WI'.,

Cl ,C2: 0.5 • 3 pF cerami c tubula,
8"",,_

trimmer. large type l3: Bras plate, 0 ,5 mm thick,

C3.C4 0,5 • 3 pF ceramIC tubular
6 mm wide . 30 mm long .

trmmel' . small type
bend up 5 mm !

C5. C6: M" Jt 15 mm , brass lerew 0 , Vaf.ctOl' diode OH 636.

with locking spr ing (lhomaon-CSFj

r-'" 1 - 12-
@I - 12-1®

1- ;-m~

--~.l
-. -n .1

ClJ I I ~

I ~
~ I

~ _.4_
~ I I• ,
I I -®..

e -J .,I.! 'J" .<;,
I Wfr "'ldlh ! ... . 6 :..

r-2S'-~
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~
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~
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LO CI, ;it .t o==Cl, .....'.....,0

I I '

Ms-coootee nul
M 6ll 10 mm wIth 2 mm t'Iola
Diode plunger. I ,Fig ,19
PTFE'<liak,9 x 1 mm.
with 2 mm hole
PTFE-di ak, 9 .. 2 mm .
wi th 2 mm hole
M 2 )I; 6 wI th U-d lak

Part 5:

Par1 6 :

Par1 1:
Part 2:
Part 3
Part 4 ,

Fig. 20 ;
Citeull cli. gr . m tor Ihe Ih rough ·lln. ml.er

4.2. Through-line Mi•• r

The straight -through mille! shown in FIg ,20
is on ly used sl,aighH hro ugh With the
10368 MHz signal in Ihe transm it mode : the
subseq uent hiler lor the 9072 MHz ' lgnal
Will block ' I In the rece ive mode. AlIenl lon
was paId when mlerconne<:I,ng with Ihe
lransrn l! miKe, lhell the d iode IS spaced an
Odd multiple 01 k/4 trom the enort-orcau
panel so that the ' lonal II reuectec back 10
the dsode at rcenuce r phase.

The luning screws between Ihe ' ransmll
m.xer and the receive diode (see Figur . 21)
imprOVil lhe malching in lhe Iransmit mode.
The tuner in tront Of Ihe ' 1ller malches Iha
w l vegu ide 10 the fi ller .

The IF-signal il led via a RF-trap and a
subsequenl Pr-cncun and di rec tly coupled
10 the fi rst. low-noise IF-S1age (Figure 22 )
The Pi-c ircu li ensures the required
noise-match ing al the IF-aide of l he diode
togelher w il h DC-voltage load

The diode can be mounted WIth Ihe aid 0 1 a
M la-nut soldered 10 the wavegU ide , and a
lhortened screw , It il. however. adVIsable
to use a spec iallv made mount from brass ,
ha'Jing a fi ne thread . For those readers hav
ing a ce rtain amount of mec hanical skill , It
is possible for the moun t to be made 10

thaI the diode can be sh ifted Within it. 10

that a further matching can be made.

It is im portant tha t 0fI1y the ceram iC part ,
0 1 the diode are With in the waveg uide . and
th at it has a good ground contact.

@ ~C2., ,.".,.~- •

~Cl,-
] . M2''O _

~
Sold• • 10

• " - bron plat.• @ COPO"- l u t>.g r 22 01

• f,5 ') ,nW G

i
I "-,
I l.._ - )!I S-- 0

,

h ' ",. - 0
DC aUG

Fig . 21:
The mot ' lmporl.lnl
cll",.n, lon , lor con,I.\ICIIon
01 the ,h' OUfllh-li... mi.er

5
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Fig . 22:
The mo'I~'"
dlmenalon. of ....
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4.2.1, Component. lor IF.Met ch lng a lMi lor
th. Through_Un. MI• • ,

FIgu,.. 20 to 23 show CIrCUl i and delll ,ls 01
lhe mi.a, and mat ch ing ltAQe . The most
importl nl compolla"ta are now to be given
c.p.eitor C 2 .. 10 be found In • copper
lube 01 22 • 1 mm. wh ICh .. Dderlld 10 the
waveguide . The IF.mlllctllng Il age II lhen"n.d 10 lholt Its 24 mm nng II p lac:.d oYer
lhe tUbe• • fter whICh C 4 and Ihti C~••r.
1CMdet'.a 10 the center pm .

Sh(hng,p ln tunet 1: 3 pet. M 2 . 10 mm
ICrewt aPK*l AlB Irom another ancl pro
vided With counter nu ts .

Shchng . ptn tuner 2 : 3 104 pes M 2 • 10 mm
IC rewt. IP«*l )../8 'rom an o lhel' wl l h
count. , nutl

(j)§"t- 's'i~...1 . ,;" . ... L : • .

1 '" r-
0''' ' L.,.]

C2:

C3
C'
C5.C6:

11

RFe

p

o

Disk -shaped leedthrough
~Cltor as shown in Fig. 23
(wllh 23 em IF, the TEFLON
diP can be 1.5 10 2 mm th ick)

I nF teedlhroug h CaP4tC, lor
12 pF cer8mte diP capacitor
0,5 pF • 5 pF tefamie tu bul.,

""""'"'30.5 . 0 5 mm, bf••~I• •

"ned between C 5 . nd C 6

~ lurnt of 0.5 mm en. copper
wIre. wound on • 3 mm
Iotmet. ...,....ppot1,FlQ

5000 · 1 kO, .cco rdlng 10
dIOde . nd me l.,

1N 23 E, F 0 ' BAW 95 E.F,G
The BAW 95 ia recommended
tot !he Ih rOU'OJh-hne mil'''.

Fig n :
p,,,, 10' Ihe
l..ctlhro ug h
c.pa.clior



FiG. 24 ;
T~ mall lmponanl dlmen . lon.
10 ' the , e lt.<:tlon ,ee e ive mi..,

~ 9 _ J- ~~ -
SolO. ' to bra n plo'.

matChing. and the diode mounl are teen
ncartc those ollhe through-line ml..er.

In the case 01 both mi..ers. the receive
dIOde is to be loond in the vicinity 01 lhe
edQe 01 the waveguide. whi ch means Ihat II
is COupled allow impedance. This is an ee
vantage In lhe case 01 the through·llne
mi ..er, since the diode is not subjeCted 10
the lu ll RF-voltage 01 the oscillator, and will
also not load the line 10 any g.eat e.llenl.

The aut hor would tike to lake this opportu 
n ity 01 mentiooing that although diodes
type 1 N 23 do have a powe r dissi pation 01
325 mW, they , however, possess. relatively
low junchon voltage . Furthermore. they a'.
senSitive to electrostatic charge and shock .
S<:hollky diodes such as SAW 95 ar. not so
senSitive, and also have • higher pow.r
diSSipatIon. but require a larger conve,..Ion
current to obtain the &arne nOIse l igures

0!0dlP lllouni M10
" l ·••,••~
••

4.4. Cavi ty Switch
4.3. Reflecllon Recei ve MI..,

In the case 01 the recewe rmxer shown In
Figur. 24. the received signal is reuectee
with Iden hcal phase by me shortclrCUlt with
a )./4 spacing behind the diode. This results
in a gain 01 the signal voltage at the ceoe.
The componeolS 01 the IF-leedth.ough,

The sys tem shown in Figure 1 01 Part 1
uses an E· planar cavity swi tch lor transmit·
receive SWitching. wh ich is shown In more
cerau In Flgu ,. 25 The swi tch consisll 01
two v -enecec pieces 01 waveguide. In

which a trap-door (part 8) has been placed
at the mtereecnoe lor selecting ••ch

,, -
. 1.- 8

[En
- 15- (J) O ~ mmbra..

-G3 DeBUG
E·F

f ig. 2$ ;
WavegUide . wlleh, Wllh mo._
imporlan l d imen. lon.

7



·' Fig. 21:
E·,...n•• cawlty
,-.tIetl .ntl Ir8"""'"
and rKel". "',••,

4.4.1. Part. Us, of Cnlty Switch

8

brancM . The common Inpul mUIt be pro 
vided wtlh • home-maoe llano- con 
I lruc led Irom 3 mm br... plale (Pl I'1 4),
Since aV8,latHe f~nges.t. 100 WIde

Ttl,. lIange it only KHdeted wllh OM WG·
~. whiCh means IhIIl the SWitch can be
~ . • nd the l'ap-doot NSII.,. Inst.11ed
and detK~ Thea 'Ny be MCelMry. fOf
Instance. 10 an., the COUphng PtoIe.
through wt'llch the 0IC111a1(H' -.g",,1 IS
couPI«t InlO the recet-.. br MCh The Slle
of ttl" heMe II dl>pctndent on lhe 8 Y8.lIible
oeciUalor power In the p'iIMf'll apphCIIllon,
II C04'rnponds 10 .. 10 5 mm

The two branches ar. mounted togelhe r
USing two threaded boll l oI nd NCw ed mtc
posiUon wllh the aid 01 two mounhng
plales,

The . Witching il carried out according to
lhe reqUirements: Either manually, or elec 
trica ll y. lo r Instance. us ing I modlll serve
motor.
The I Wltchino dltviCel ahould nol INd lhe
trap.door mechanically. but Ihould .1"lIlo r.
Ihill .1 ' I~ onto lhe edge 0 1 the
WawgUIl1lt. FIgure 21 showI the CIIVII.,.
hllCh w llh 1""""11 and IlI()8fYe ml U'H

Part -No

3

•
5

6

7

8

Des!onallOn, Mal.nal.
Omenllonl

Wavegu ide p..cn R 100
(WG 16). Pr8P8 red 'or lhe
glV8l'langle

MountIng plli l• . 2 PCI 2 mm
ttIlC.... htMd togelher . ,Ih thr..
M 4 -. 40 mm ICrews

Flange lo r caVIty 1",ICh mAde
lrom 3 mm thlC'" brUI pial.

Mount ing tubes. 4 pel . brass.
5-.'.'4mmlong

Bearings . 4 pcs.• brass lu be
5 -. ' .. 5 mmlong

Sha ll. 2 pes.• 3 mm brass lube ,
20 mm long. s lols lor accom·
modaTlng the I,ap-door

Trap-door. 0.5 mm thIck
btaup.al.
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•4 So lder tile mixer ca~ l ty in to po sition,

5 , Prepare the mat ching ca~lty and so ldar
in to p lace.

6 II the mixer is construc ted wnn cct a -cu
cuiI . a BNC·Ilange connecto r should be
so ld ered into place insl ead 01 the
matching cavity and the pin connected
to th e trimmer capac ito r C 3.

f or ca ution, It shOUld be mentioned that all
luning elements of the mixer and the mum
pher must be adjusted dUring the line
alignment. and Ihat the wh ole alignment
process requires patience and considerable
espene nce w ilh multipliers and mill-ers.

II a power meter or spec trum analy zer lo r
this I requency range is not available. a
c.ooe probe can be used lor po wer more
anon, such as the reflect ion receive mixer
Allention shou ld be paid during alignment
Iha l di l fi culties can occur easily during
coup ling to reactance stages w ithout
d irec tional coupler due to the reflected
po wer, f o r this reason . the standing wave
ratio shou ld be checked and th e mixer
aligned with the aid 01 C l io C 4 lor maxi
mum conversion gai n with an in jected 1296
MHz signal 0 1 0.2 10 0.3 w,
The DC-operating poinl remain s l ixed at
Ilrst. If a sig nal is obse rved , C 5 and C 6 are
then aligned lor maximum output power. It
is necessary lor the p rocess to be carried
out seve ral rsnee to optimi ze th a adJust
ment. and P 1 is also adjusted du ring this
process.

Tile line leng th between mu lt iplier and
mi xer is now shortened in steps 01 )./8 in
order to ob tain the best possi ble matChing.
This is especially ~alid when transl ormation
is on ly mada wi th Ihe aid 01 Ihe hna and
the coupli ng capaci to rs,

The IF-signal shoul d not have th e l ull level
du ring th e pre lim inary alig nment . in order
10 ensure th at the mixer is not cvercreen.

The alignment 0 1 the transmi t mixer is al
ways made in ecmuncucn w ith me hlter,
which must be pre~iously ahgned to 10368
MHz, Thi s can be carried ou t wi t h a Gunn 
osci llator whose frequency is exactly
known ,

A " ite r is used in bo th syslems. whi ch WIIS
already described in (1) and (4). II these are
made carefully, they ellhibil excellent
values, These are II two-steae ntter With an
insertion lOSS of 1695 than 0.5 dB WIth II
bandwidth c t approximatety 120 MHz.

The mechanical dimensions are given in
Figure 27 .

A l i ll er was described In (5) that exhibited
even better spec i fications and is suitable
lo r use with an inlermediale Irequency 01
144 MH z. II Will be described wi th some
modiliClllions in Part 3 01 this arti cle ,

Fig. 21:
The mOlt Imporl..nl d lmen llon. 01
the lilt" (wi lhoul ll,nll")

,
~ , 5 mm 51 1~., . plo led topp"
.,m e. soldered Into orcce

The l rllnsm,l-miller can be made in the
fo llowing order:

1. Prepare the wa~egUide With all holes
and Ihreaded bUshings.

2. So ld er on the l lange

3, Make tne diode mount and mstan inlo
place . The oece is then pla ced tempo 
rarily in lo position to ensure Ihat il will
not be damaged ,

4.5. Filler

5. CONSTRUCTION AND ALIGNMENT

Tunln O",eW$
ML. 15 mm with

DC8 UG c:ounllll' n",ls

o!t!o
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The given power values were obla ined
using the diode DH 636 Diode s type 8XY
38 and 8XY 41 resulted in values thaI were
up 10 10 d8 less However, It is let! that
turtner experiments could lead 10 more
tavcrebre values .

In the case oltha system wi lh thr ough· line
mixer, the transm n mixer IS aligned In con
junction with the receive mi xer . This resul ls
in several sUght corrections in the tuning 01
C 6 in conjunction with the luner adju st ·
ment. The luned mixer provides an ceeue
lo r sum power in the receive mode that IS
less Ihan lhe Iransmit power

provide a better gUide 01 tne screws, one
should addi tionally glue M 2-n uts 10 the
waveguide with me aid 01 epoxy·resln ad 
hesive, The screws can be secured wi lh a
sp ring , or coonternut . Accord ing 10 me
SWR, either one or Ihe c tner screw will
have a larger etrect on the matChi ng .

In the case 01 the through-line mix e. , lhe
alignment lor the mos t tavo-eore 9072 MHz
level wi th the frequency-dependen t tun ers
can cause a loss ot transmit power. hew
ever, will bring an improvemenl 01 at least
10 dB in recewe sens i tivi ty , The diode cur
rent should be In the order 01 0,5 to 1.5 rnA ,

5.2. Reflection Receiv e Mi xer ,
end Through-Line Mixer

M 2 th readed holes are provided axially In
the waveguide with Ihe given spacings,
wh ich are lor accommodating the tUning
screws 01 tuner 1 and tuner 2. In order to

5.3. Filter

M 4-nuts are soldered in lo place in addition
to the threaded holes in me waveguide. in
orde r to mechanically stabi li ze the utte r
tun ing , The screws are then secured using
counternuts.

Fig. 28: Spectrum 01 Ih. 10 GHz .lg.... 1. Ho•.; • 50 MHz, v••I. : 10 lIBl line
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Fig. 29:
Pa..a.-" d c".....
01 the I,n ••

8. MEASURED AESULTS

The aulho, would like to thank F Edl"Q4tr .
DL5FAU. and F.ElchhOm. OJ80L tor the
powet' and nolle hgur. meuu'ementl.

The l,an"T'1l1 mt ..., geneoraln •~ 01
2S mW Inlo 5(10 This was Mlech...ety
meau,.ct IIaIng • HP m RF.~ mel'"
The OUlpul spectrum IS Clean down 10
- 40 dB. as eM be teen In Figure 21

Poorly matched receive ml ••r, usually
aeh...,. no... "gum In the orde, of 20 dB
InsP,l. 01 good dIOdes. and low-no... IF
II., For thiS ruson. a car.tul matching
i. reqUire<! on the AF and IF IleM. Th'l
allow. an SSB·noi.. hgul. of 10 to 12ee
10 be obtained. The mosl op timum ....lu• •
be twee n 7 and 10 dB cannot be aChieved
With the 23 em IF uled her., ,Ince an ... .
tenalve low -pus r,ller would be requlfl.d

Due to the limp" constructIOn, and ..~
the RF·'rap II suff ICient at • ~w., IF, th "
w.. not changed

IU . Cavity Swttc:h

The caVity IWlftlch w....amlned In con
junctiOn with. lwept·frequency osclltllor
(694 OJ .nd power meter (HP " 32 AI_ T~
Intertion 1088 W...... thAn 0.2 dB, T~
oscill.tor is coupled Into the re<:eI ....

br8nCh 81 - 8 dB USIng • 3 mm coupling
hole

In the tr.nStM mode, - 28 dB 0' the trans·
mIt POWflf WIll De led tnto the ,......
bfWlCh , T~ 1..... ...,. delemll'*'
uSIng. power of 10mW lrom the
swept·lrequency oscllllllor

e.... Fll1e,

Figu re 29 shows the me.lUred passbIInd
curve 01 the Idter uMC1 The InsertIon iON
WItS in the order 01 05 dB With both proto
ty....

7. APPENDIX

The cryslal frequenCies .nd degrfllll 01
multIplication .re now to be given for inler ·
medlale Irequenc... 01 I .... MHz and 432
MHz , The prevlOUaty mentioned syslems
oPetale In the meantime wllh • t .... MHz IF

II



• using a 85.2 MHz crystal. This fS also 81 8n
output power 0 1 10 mW . and increased sen-
Sltlvlty (SH Tab'e 1).

• ....... -... .~- t,o".."•." F_ 1MHI )
~-

,~ ., oO •• . , • If.~ '=' 2' •• •• . 5 • If
.~ pOI 51 oO

~- ..."
'" ." oO •• . 5 • If

'" 1103 51 •• ~,- ·.."
In Ihe cese of the c~tal frequencies
102.24 a nd 9936 MHz. the mul tip lier.
operate times llYe w ith idler CirCUits on the
second and thi rd harmon ica. Generally
speaki ng. l hal crystal frequency i. meet
favor able whose hIgh -energy third har
monic 01 the local oscillator signal is below
lhe cut-ott frequency 01 the waveguide.
This Is valid with 85.2. 102.24, and 99.36
MHz. In Ihe case of 106.5 and 103.5 MHz,
Ihe Injection frequenc ies wil l already be too
high, which means that the mult iplier elll 
c iency 'a too poo r.
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SSB on the 10 GHz Band

Part 3: Intermediate Frequencies
in the 2 m or 70 em Band

by H. Fl.c:ktlef, DC. 00. end
G. BOn, DB 1 PM

Plrt 1 e nd 2 o" crlblfd two 10 GHz, n. ,
row-bend . y.tem. lor I fI,., 1"llnnld llll
frequlnc)' of 1298 10 1291 MHI (23 em
blind). The ~.nt.g.. of thl, high, ' 1,., IF
.,. th e h~r RF..HIc'-nc y 01 th, Ir,n,·
mh ml.l r. e nd ~ 10_ 10.... 01 the r"IIl ·
" Ity .tdebllnd 10368 MHI: fllt,r, T~ dlud·
. Im-V' I, ~1 one doe' not ".'Y' POI '
.... • (portable) 23 em 1, l tl m. Ind
furtttermo,. the .cHl'lewh., d iff icult noll'
InIIlchl"9 of the mlll.r dlocM 10 Itle IF
.mptlfl" .

Plrt 3 'S now to givi the required modlfl
c.tion, to allow openltlon 01 t he 'y.tem.
..nil • flrlt Intennedlill freque ncy '" the 2
m. Of 70 em blind. In addmon to th is. •
very Iow·nolM ..'-cit"1 P"'.mpli~r .. to
be described Iof the 23 em baind .

9. OP ERATION WITH AN IF OF 2 m
OR 70 em

The req uired moc:lillcahons ere mainl y 10
the f i lt e r. and lhe IF-Inpu t and ou lpu l
coopll ng , In addi tion 10 thtS, the d,llerences
Ihal a re caused by the d,ller,nl crystal Ir" .
quencl es are 10 be d,scuste<l

9.1. C"stal OKJllator

SeYeral detaIls were gIven In Part 2 01 thIS
artIcle regard Ing sullable cryslal I requen
c"". as wetl as the requIred freq uency
mUl tIplica tIOn faciO,. Table 2 summarizes
these. and also gIves val"," lor Cllpacl tors
eland C 2 These values bel0rlQ 10 lhe
cscutatcr CIrculi 'illven In Figur. 30 . whIch

IF Cryslal C I C' Osc llialor Mull!· MI~e r i
(MHz) (MHz) (pF) (pf) module pher s

'44 85 20 6 8 47 •• .6 II 5 • If ~'44 102.24 56 47 •• . 5 II 5 • If

j' 44 106 50 5 6 47 •• .6 II 4 • If

432 IOJ,SO 5.6 47 •• .6 II 4 + If
<3, 9936 5.6 47 •• .5 II 5 + If A

1296 94'" 56 47 •• .6 II 4 • IF lh~2

13
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852 MHz • 340,8 MHz IS 10 be used . l 2
should Ihen be increaMel 10 3 turns . In Ihe
case 01 a cryslal Irequency 01 106.5 MHz .
lhe bra ss lUbes 01 L 6 and l 7 should be
shortened 10 21 mm In ordef 10 provide I
high ell icl 8nCY nils mNns Ihal all ""odlh
d imensions (Fig 12) ar. changed by 3 mm

II should be no ted her e thai a Ph ilips BXY
28 Of" BXY 38 can be used InSlead 01 the
OH 110 (Tt'IorMon-e8F)

"

fig. 30 :
low-noll e cry, c.' otoeill.IOt 10'
a pptOll"'.lety 100 MHI

represents an extract Irom Fig 3 In Part 1
The slable OSCillator frequency 01 Ihl' CIr
curt is always somewhat lowe' Ihan the
ncmmet frequency ,

1.2. Frequency Plan

Whe n u sing a crystal trequencv 01 I 06 S
MHz, I' is poss ible for the resonant CirCUlI'
comp risi ng L 4, L 5. and L 6 to be sncrten 
ed by 10 % on board OC 8 ua 001 ; In the
case of a Crys141 frequency of 85 2 MHz.
however. they need 10 be lengthened by
approximately 10% . The high-pass hiler
can be matched to the actual crystal " e
quency by bending inductance L 8

9.3. Po• •• AmpItf~r

No moc:hllCllllOllS are requ ired to Ih, s
module IFIQ 801 Part 1).

1.4. M ult lpU. f

Th,. module is operated u • 5-I'rTIM. 0' 6
1lme1 multiplier according 10 Table 2 114 •

I 1lNC'
'i'd. SMC

,"':f_ .. _ ..: , 10k~

l,o~ ~ EFf oi' '',..\
flg , 31 :
N_ , aperiodIC IF·ln jection
10 ItMo l ran,mit mi• • ,

9.5. Tra n.",tt Mb .,

Atl8l1tlon must be pa id In the sub-harmoniC
trensrr..1 muter. as wllh all UHF /SHF cu 
curts . that the Shortest poss ible connect 
IOns are made be""'een tne connec lOr-. and
componen ls. even ""hen Ihls ""as nol made
In Ihe draWIng (Figure 18 01 Part 2) lor
clanty. By lhe way , a SMC ·conneclor lor
single-hole mounting II recom mended for
leed ing in me local oscillator signal ins lead
of the BNC·connector UG-l094/ U.

Trimmer capac itors C 1 and C 2 should be
small Iypes hailing a commencemenl capa 
c itance 01 03 pF; Induclance L 1 should
not be longer than 11 mm II. local cscue
tor Irequency 01 2556 MHz IS used, II WIll
lhen be absolulely necessary lor l 1 10 be
shortened by 10 '" to 10 mm In length

The transmll Sig l'l8l al t« MHz or 432 MHz
I' ted '" ape-noc:hcally. as can be seen In
F6gu,. 31. nus CIrCUli IS a modilled exlraCI
!rom FIgure 17 of Part 2 The ma in compo
nent of lhe drrve power (400 10 500 mW) IS
converted 10 heal In lhe IWO. parallel-con·
nected 220 Q rtISlSIOrs (1/ 4 W, low-Induc 
Irw!); apprOlllmately 10 % are reflected.
and Ihe remaining 10 10 20 mW IS mIxed
wllh Ihe local OSCl llalor frequency

DC aUG .,



IF C , C2 C, h ble 3
II L2

,MHz) (pF) (pr j IpF)

14. 30 5 turns 22 22 as lor l 1
1 mm SI'Y wIre lapped 1 tum

6 mm d,a Irom cold end

432 22 3 turns I. I. ee 101 l 1
1 mm Slly Wire lapped III lurn

6 mm d,a Ir om co ld end

9.6. Raca lye Mixer

Flgu r. 32 gIves a yery tow-norse IIrSI IF_
amp li lier slage lor the recewe mixer shown
in figures 20 10 24 01 Part 2. II 15 only ne 
cessary lor the Irequencyodependenl com
ponenls 10 btl eetecteo according 10
Tab le 3 l or lhe selec ted Inlermed,ale Ire
quency

The CirCUit can be bUill up On any small
board and Installed In the case 01 Itle
matching slage 01 the 1296 MH z IF Iflg 22
01Pari 2) ,

II was already menuoneo In Pa rt 2. met the
rr -ecrse matChing cou ld be improYed uliing
a coalilial low-pass 1111er. Figure 33 shows a
suitable COnstrUcllon The nuer inwrt IS
placed in a PTFE-collar and depressed to
the cc nnecuce pm 01 Ihe mixer diode WIth
Ihe aid 01 a &pIIng The diode Should be
lilted I lghlly on bo th Sides

AccordlOg 10 the aUlhors expenence. II

&ellEtS-CirCUII as glyen '" Figure 32 " SUtl, 
Clen l 10' coupling 10 Ihe IF-preamplll'er

9.7. Filler and Mal ch lng Netwo, k.

The sim ples t way is 10 use a single-slage ae
sho wn in Flgur. 34 between Ih e transm,1
mixer li nd wavegu ide SWllc h , In tbe case 01
an IF 01 144 MHz . lhe trequencree t0224
MHz and 10368 MH z Will be Within the
passband range 01 Ihll IIlIer. whereas eu
Olhe, harmon iCaWIll be suppressed

A narrow-band I llt er descllbe<l by DB 6 NT
in t1) is g iven In Figure 35 InSlead 01 the
one mal chlng screw as shown In Figure 34,
Ihree mal ch ing screws are 10 be lound on
bOth sides 01 Ihe btte r haYing a spaCing 01
'A./4 , Th is allows tne ' Iller to be malched al
th e input and out put to any wayegUide

The insertion loss is In Ihe orde r 0 1 I dB.
and the oeciuator Irequency (10224 MHz
wl lh a 144 MHz IF) is already suppressed by
more than 20 dB . and the Image by ecerc
xlmalely 30 dB ,

Finally. Flgur.36 shows a ..mph!' mat ching
network Wllh whi ch matching can btl made

"'"bron

•,
I ,•.

. 11 ' ,

"'"

"" DC BUG

fill . 33:
Recommended IF-oulpul c;oupllnll In
C;OnJuncl lQn With .. C;OIlI.l lowp... Illter

I !
" - ,.. ,

~• 0 • i• •• • ,
~

FIII_34:
~Single-I '_ lie wn ellul de I," . ,

15



fig. 37;
Low ·IIOI..,~ 2:1 e... pr••mpl,t ...

'C::>-. -=.-0
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-.no
f ig . JS :
... NllfO.·Nnd " .... wit" Inpul
a nd output m.akhing

•

according to amount and phllH In the Ir.·
quency range 01 10 GHz II " advlI&able lor
thl' to be used afte r varae lor or Gunn
d iod es . o r in Ironl 01 radia tor, o r rBCelve
miller d iodes.

c s.C 6'
C 7·C ll :

I I · l 4

prin ted capaCItanCBS
appro. 1 nF leedth raUll h
capa Ci tor,

printed Induclanell'S

10. 23 em PREAMPLIFIER

Fig . :Ill :
....... ", . tchlng~... !of __n,
and ptI....

A very low-l"lOlM, MIe<:.,.... prNmplt"" Ni l
been designed lOf' systems hIIvlI\Q • 111"11
Intermed.ate frequency In the 23 em Mnd
The ClfCUl1 01 tt'1I1 preamphl.., " g '-' '"
Flgu,. 37 The components lor the amph
her .r.

The componenli If. mounted on I double 
coaled pc-board whOM dimenSions ar. 70
ITWn • 55 mm (Me Flgur. 31) As has al 
ready been mentlOOtId by o ther authorS. ' I
IS necesury tor the two ,,", ,11'" connectors
o l t.... tr an Slator 10 be · throu gh-cont.Ktect- .
USing a 1 to 2 mm wide copper tOil Sl rl P
between the component and ground side 01
the boafd

The resonant ,nput and ou tput ci rCUIt! af.
made coa-..lty and arra nged In a melal.
plale caM 01 70 mm • !>5 mm (25 mm high)
so thai t.... aonplll.., boIird II used as a
COWK . II the PC-boIird IS 10 be ac:rewe<! InlO
place. II wil l be OK....ry lor Sprlng-con·
tact Stfl PS 10 be uMd al all polnt! Of
COUfM . II II a'-O poMlbl. lor It to be sol ·
dered IOtO place . as shown In Figure 38 II
is Importan!. mal th. cea .,al CifCUlls ar.
sealed RF.llghl. Th. Inn.f condUClors 01
Ihe couial ClfCUlts .If. K fewed l ight 10 th.
soldered M 4 nu lS

Transistor NE &4535 IS adJusle<! 10 an
operatlOg PC:lInt 01 UCE • 8 V; Ie • 7 mA , A
noise flgura 01 2 dB was determ,ned usmg
this con hgurahon Fur1.... r oetal ls reog.ard,ng
the matching. and oper ating po ,nt adJust 
ment were gtven In (2)

NE 645 35 (NEe)

1210 50 pF (Vllue ur'lcnhcal j
cerarmc: d lslo. QPKIlor

03 ·3 pF cet'amlC,
tubular trimmer

. 2'

C2, C3

T 1

C 1. C 4

rn
/. ·~-

'1,'5 _
, .
I •. -
I -', '
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11. EXPERIENCE AND PERSPECTIVES

The convel'&lOn from an Inlermedlale fre ·
quency 01 23 em to one 01 2 m brOUQhl no
dliydvanlagn. with the ellcepllon of lhe 2
10 3 dB lower tranamll power (approll 10
mW are available) ThiS IS nol very Import
an t in prachcal operallOn. No ellpenence
was gamed In conJuncllon Wllh an mlel 
medlal e I req uency 01 70 em. however, II II
nOI e llpeeled ttla l Ihere will be any dille
rence Ih an when usmg a 2 m IF.

Eapenence has Ihown Ihal malchlng pro
b lems wIll occur w ll h powee-ccnversron
using local oeciuator freq uenClel 10 ellcess
o f apprOltlmalely 2S GH" and tnet tbese
are usually no l 10 be solved wllh amateur
means. An increase of the output power In
th iS manner iS lherelore no t recommended ,
Since one musl metcn at leasl 1 W at low
reuecnc n in order to achieve a transmit
power 01 18 dBm.

'r renststo r ampli f iers lo r 'h e output Ire
qu ency 01 10368 MHl seem to be better .
and DC 8 UG Will be making exceuments
w llh th ese in the near fut ure II is, lo r 10 

sta nce. possIble wh en uSing GaAs·FETI
SUCh as the MGF 1400 lor power amphhers
w ll h a mallimum ou tpu t power o f 18 dBm

and a gain of 9 dB to be r..lIled In thiS Ire
quency range The leOSlllvl1y o f the IyIlem
can be increased by apprOlllma tely 6 dB by
using 2 to 3 01 SUCh stagn. and ahgmng
them for most favolable nolle fIgure
Fma ll y. II one combines a t'ansm ,t amplillef
and receIVe-preamphfler With a hybnd
rmxer. one WIll ob tain a transceiver In
mlCro-stnphne technology. as we know
them trom the lower microwave bands.

To ccecrcoe. the au thor wou ld hk. 10 thank
all rad io am.lleurs thai have helped him
With advice and tiPS The autho r and
editors wou ld IIka to hear I rom o the r Inle,·
ested ama teurs rega rding their Own
eltP8rlenCe, and any further developments
in this area.
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A Portable Home-Made Vagi Antenna
for thc 70 em Band

by H. J . Grlern, OJ 1 SL

Th . ta l k ••1 by Ih. l ulhor IInl 10 dl lli lop
a nd con,true! I d lrllCllonal a nllnna lor
oper,lI on OVlr I mallur radio ••111111••.
Furthermor., ttll, Intenna , hould be' JUl t
'1 l uillbli lor t."••tria l commu nica tion • .
The l uthor ..hided. YAGI ' n'lnna with
• 'Kond ..t of Illmlnll mounted I' right
I ngl.. In ordtlr 10 recl l". ,Ignal. wllh
ho rizontal and .,lrtiCII pol,nullon, Art.,
hi ki ng th , ipKlng between th . two Vigil
Into conl lderatlon, and cllculallng th.
conlct pn"'ng, It would . lao b. po..lbla
10 obilin Iny ' Iqulr.cl polarlza!lon aue h
.1 circular polarizati on , but Ihl. I. nol 10
b. d. scrlbed In Ih l l I rtlc le (Idllorlal
nol. , : Ixperlence ha. shown Ihll It .,
vlrtuall, Impolilbia 10 I wltc h pola rlullon
In con /unction with . 70 em a ntanna dU I

10 Ineg ullrlt... 01 the velocity Il ctor ot
the leeder l uMd~

II II. 01 cou,... poillble lor Ilgnlll of un
known poler1Zlltlon to be pr~I'~ lepI
rat ely by f..c:l l"i the I lgne' 'rom IIch
I nlenne pia,.. to • ..parl le receIver
luned e..ctty 10 Ihe u me fr~uency

(poilibly with a common olCmator~ The
IF-Ilgna l, from both reeel'l er, Cl n thin be
ob Mrved on I n XY-OlClllolCope Ind com.
plred Iccordlng to thllr Implltude. rillo,
Ind ph... polmon.

SELECTION OF THE ACUTAL ANTENNA

The design 01 the an tenna was made ac 
cording to (1). For variouS reasons. 9 ele
ments were selected lor each Inlenna
plane . The dimensions lor onl plane are
given in Figure 1

Fig . 1: A 70 cm crolled Vagi a nl.nna ; Ihe 2nd pla na II ".l1",.rad by 100 mm
.... tt ll relpKl 10 Ilia Oiwen plane. M Mounl
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•rater. wh iCh cou ld be edJusted down to
approximately 415 MHz. ThiS allowed the
matching cnerectensncs to be oeeervec in
a frequency range 0 1 415 to 445 MHz, The
crystal-controlled cali bra tio n markers
allowed the frequency to be callbfaled
every 5 MHz.

The measur ing bf idge lor th e retlecnon
fact or measurement was home-made. and
was similar to that descr ibed in (2) , The
special feature 01 lhis circuit (Flg ur. 3) is
that it Is th eoret icall y ideally matched at aU
th ree AF-ports, This Is valid. of co urse. only
lor one, selected impedance Zo. However,
in orde r to carry out measureme nts in bot h
60 U and 50 U systems. lh e term inating
resis to r Zo was made ellchangeable , Details
regard ing the mechemce r co nstruc tio n 01
lh e measuring bridge are given in (2) .

EXPERIMENTS

The following possib i li ties are to be exa
m ined with respect to the matchi ng 0 1 the
coa xia l cable to the anlenna. e ither alone
or in co mbination with another :

1, Fixed fol ded dipole haVing dl llerent
element-diameters

2. Fo lded dipole wll h roenncar elemen t-di a
meters , but variabl e leng lh o f th e lolded
dipole

3, Balu n transformer, whose erecmcat
Jenglh di llers from k12,

A lo lded dipole designed lor 433 MHz
sho uld have 8 leng lh 01 2 II 32.8 em. and
the balun transfo rmer should be 22,8 cm
long (Ed .: Varies accord ing to the veloc ity
rector o f the cable used). The lollow ing
dimensions were ella mined in the case of
the com bination 01 1 and 3 :

Folded dipole:

Mech an ical leng lh twunout sides) • 31 cm
Center- to -cen ter spaci ng • 1.5 cm
Diameter of the l i.oo radial or _ 4 mm

Diameter 01the variable radiator: d, .l mm ,
d1 • 2 mm , dJ _ 3 mm , d• • 4 mm.

Balun tra nsforme r: 60 n cable. ,... 2 ,3

Mechan ical length 01 the balu n: b , • 28 cm.
bJ - 26 cm. bJ - 24 cm, b• • 21.5 ern,
b, -19 cm ,

z,
=

, Ant,nna

I

8

OJ lSL

50 Hl

OJ 1SL

The Ilrsl problem to be solved was the type
0 1 leeding and matching the selected coax
ial cable to the radiati ng element. Smec an
existing 60 U cable was to be used . the Im
pedance 01 the overall system was to be
designed lor lhis impedance.

II was assumed that the good cearactens
tics 01 th e antenna would only be present
when the dimensions given in (1) were
mainta ined . For thiS reason, it was decided
no t to shilt the radiator along the boom in
order to redu ce the VSWR.

The fee d 0 1 lhe radiator should be comple
tely balanced in order to avoid any ~squ j n t·

0 1 the radiation cnere ctertenc. and to avoid
any unwanted coup ling between the verti 
ca l and ho rizontal Vagi ; (Ed.: It is also im
po rtant 10 avoid unwanted radiation on the
ehealh 01 the COallial cable). A wen-k nown .
co nven tional balun co nstruc ted trom coax
ial cable was selected lo r balan cing

FEED PROBLEM

Flgur. 2 shows the measu ring system used
logether wi th a TV-swep t frequency gene-

Fig. 2: M, ..orlng ' ~II.m

MEASURI NG SYSTEM

Fig. 3:
Th<t m" lur lng brldg. 10f Ih. le ll.ctlon I. clof
• • hlbll l ma lchlnll al a ll Ihr•• conn.c lionl

19
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The measured resu lts were only Observed
on the osc illoscope. but not reco rded . They
showed th at the lowest reuecncn teeter
was exhibited when using the same ere
meter for the fo lded dipol es. For this
reason . the combination 01 2 and 3 was
then exam ined in mor e de tai l.

This was achieved by co nstructi ng a dipol e
whose length could be varied co nti nuously
be tween 30 and 39 em (Flgur. 4). This
rad iator was mounted e..aelly al the calc ul
ated pOSitio n in the an tenna The parts
used d uring these ex.periman ls are shown
In Figure 5.

•

• .

•

-

• )
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The ba lun Iransformers Wllh the '-oglhS b,
10 bs h.d to be IOlde l.ci to the rM! •• IOI .nd
e..ch.nged lor each meuu"~ Ief... The
meuuring bndge wu Con~led only
appro" ,m.leIy 10cm Irom the rad iator In
Ordef' to . \'OId any meuu"~ e"ol1l d~ 10
add·t.on. 1 stand'ng waves S,nce the ,.fe
re-oCe r....tot Z. could be e"changed. • 11
~ren-lts ..e tamed ou t al an ""pe
d~ 01 SOanc:r60 0

The r.dl.lor length wu vaned In . Iept 01
1 em during the lol lowlng ..rift of
mNaUrements. The reflection f. ctol was
then determined lor both Z. SO U .nd
60 U lor nch belun !eng l '" .nd . 1 11 dIll..
rent frequent... Th,s led 10 . pp ro .,male!y
one thousand hand-written mtJUU l'Ing
velues, whiCh could be evaluated . ccordlng
10 v.rious criteria

One error fac tor was rapresented by the
d iamete r jump o f me variabla lo lded di pole
In order to de lelm,ne Ihe dillerenee ~
tween Ihl' dipole and a I,.ed lolded d ipole
constructed l rom one common d lameler• •
lolded dipole was constrUcled With an . ...
lernel I.nglh of 32 em, .nd .Iso measured
In the aeries

MEASURED RESULTS

The .....Iu.hon 01 the measured ,....It. "
besl made In the form 01 d lagr.m. wh ich
&hOw lhe rellectlOtl faclor as a fu nehon o f
frequency TheM ShOW the following J»ra
meten Indeperiideilt of another Lenglhs 01
the tNItun tfW'lformer. and fo lded dIpole.
U _II as the refer ence Impedance 4
Sever.1 dlSO'ams that _re used lor de t.r·
mining the length 01 lhe rad iator, . nd the
.ssoclated balun Ir.nsl ormer I.nglh .r.
given in F~u,.s II 10 •

170
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The l undamctnlal results ot ltlese e..perl 
ments .r.
1. A mal ch,,'IQ 01 lhe selected .nlenna to

60 U or SO 0 coa ..lal cabl. IS possible
by seleetu'IQ the ccreect comblnatoon 01
fo lded dlpoll1 . rtd balun lertg lh

2. The Irequency of opllfTlum malchlng an
be v. " ed appro..,mately 1»1_ ~29

and ' 36 MHz by .11...1f'1g ttle d'menatOM
01 dIpole lind b11lun

3. A shon.rung 01 the balun Iransfom'l&t
length Will Increase the Irequency 01 cc
IImum malch ,ng (when keePing the
length 01 the lolded dipole constantl

~ A lengthening Of the lok'ed dlpoW Will
mCleaM PI the Irequency 01 ophmum
matching {when keepmg the balun
transl ormet IenQth constan ll

5. A fmtd lolded dipole made Irom one
piece 01 round male"al . hould be 5 mm
shorter than the varlabl. folded dIpole In
order 10 oblam the same charac teriSllc.

CONSTRUCTION DF THE VAGI ANTENNA

In order 10 determine the hn. t len gth 01 di 
pole and balun tr. nsl ormet' . It wu neceua
ry to <:onSldef' wh ich frequency range w. s
10 be co~With wh ICh maa,mu m rel lecl
IOn l.actot. by . tudy.ng the mea....recl r..
l lectlo n l .etor CUr'\IM In the caae 01 the
author, the wt1(He 01 the 70 cm band IIhould
be covered. If poMlble. In o rde r 10 carry
OUI ATV ....p. nm. nls .nd 10 opetate".. Ie
pealers . Th.. would ~ that the sse
band ' M lhe U le!h te communlc.11OtI band
would be covered .utomallcally

The I,nal selecflOn was a d ipole lenglh 01
34 cm , . nd • balun Iranslormer leng th 01
21.5 cm (Ed When uSing ..... aame cable
as Ihe aulhori The e.aci d ,menllon s 01 Ihe
Ihe folded dipole are given In Flg ur. II

22
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The frequency 01 op ll mum match ing when
USing Ihis arrangement II 435 5 MHz , where
10 '" reuectco teeter can be measured be
tween 433 .5 and 438 MHz , and 20 '" reuect 
ion teeter between 431 and 439 MHz. Thll
corresponds 10 a VSWR 01 1.16 and 1 5
respecllvely,

The constr uction or Ihe complete antenna
wllh fi ll ed folded dipole, and the selected
balu n IranS'Ormer lenglh prOVided me ex
pec ted vercee 01 the reuec ucn teeter .

Up to Ih is point. all measurements were
made in only one polarizat ion plane. How 
ever , all c rotaed para sli lc elemen lS were al 
ready mounted on Ihe anten na. w ll h a stag 
ger 01 25 mm beh ind Ihe elemenll 01 the
ecwe an tenna

THE CROSSED VAGI AN TENNA

A large dev iation 01 Iha reuecncn tactor 01
Ihe praviously measured an tanna plana was
noticed altar mounting Ihe 'olded d ipole
and balun Iransl ormer 01 the second
antenna plane.

Alter carrying oul a ser ies 01 axperlment s
usmg dllferenl lermlnat lon s 01 the non 
connected an tenna plane, detuning and
dampen ing 01 the elements, II was 'ound
th ai Ihe large deterioration 01 tha retlecncn
l ac lor was due to an unwanlad coupli ng
be tween bOth plana s in the area o t the
closely Ipaced 'o lded d ipoles. Strangel y
enough , on ly the rear lolded dIpole was
interfered With, and nOI lhe dIpole mounTed
in trcru.

The aUlhor's theory 18 Ihat a c lose eleclrlcal
coupli ng exi sts between The lol ded dipole
and Iha Ilrsl, close ly spaced dIrect or . and
th is is very import ani lor tt'le operano n 01
the directional antenna The electromagne
tic l ield in lhe immediate vic inlly o f the
rediatcr shows a great deviallon ' rom the
90" polarization plan e autereece at grealer
dis tances Ir om the an lenna Thi S leads 10 a
large coupling even 10 the opPOSitely pete
«eeo radia tor thai was mounTed between
the radialor and ill I lrst di recto r (Ed. ThiS
has nol been Observed by OJ 0 BO, how
ever , h is expenmente were carri ed OUI on
an tennas haVing a grealer spac ing between
lolded dipole and fi rst d irect or )

The mteete renee ettec ts be tween the radla 
lo r and Ihe hl'St di recto r 01 bo lh planes
were aVOIded by increaSing the spaCIng be
tween th e fol ded dipoles to 100 mm ThiS
was conltrmed In measur ement s. 0 1
course . II IS also necessary to shi ll all para
sillC ele menls by lh e same amounl . The
posihons 01 the crossed elements are
sho wn in f igure 1 as poinls on Ihe boom.

A phot ograph 0 ' the completed 70 cm an
tennas in the overall antenna sVsTam lor
2 m /70 cm is show n in Figur. 10

The 2 m anlenna was also lou nd 10 have
lhe same inter1erence ertect In Ihe VICinity
o l lhe radIator . encountered With the 70 cm
an tenna The mterterence ellect was
caused by The rather large masT clamp,
which wa s mounTed at the cen tre 01 graVltv
between rad lalor and hrst d-rectcr 01 the
verncet elements. The two 2 m planes ex
hibited reuecuco teeters 01 14 "" and 33 ,. .
wh ich co rresponds to vswa-veruee 01 1.3
and 2 0 respech velV

FINAL CONSIOERATIONS

The dalermmed , opumum dlmenlions 01
radiator and balun treretcrmer are actually
onlV valid for the s -etement anlenna wh ich
means th at il is necessary for them to be
opli ml zed exper imentallv when used In
conjunction With Ol her antennas. However .
lhe experi ments have shown in whIch way
var IOus measures have an effec t, whIch
means Ihat this wIn reduce Ihe extent 01
expertme nts In ob taining correct matChing
between cable and anlenna Ihat was expe
netlce<l by the autho , .

The euthor does not hava an exact explan
ation l or Ihe opposite euect o f balun and
dipole lenglh on Ihe frequency o f optim um
malchlng. however, It is assumed Ihat there
is a certai n overall alectr lca l lenglh 01
ba lun trenetormer and lo lded di po le lor a
certai n resonance IreqlJencV. The vana llon
01 the balun lransl ormer lenglh could the n
be assumed as being a shi ll 01 lhe cable
leed pOlnl on the rad lalor , wh ich makes It
'Iml lar 10 a so-c alled T-match In lhe case
01. $Iralghl dipole.
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An A'IV-Transmitter for the 24 em Band
Constructed from Modules Described
in VHF COMMUNICATIONS

by Q . Sanlar , OJ 4 LB

SUMMARY

The following Info rma lion and mea.ured
valu•••how that II II alao advl.abl. to
con.truct an ATV-Ir an lmln er according to
the Int armedlata frequ ancy mathod aven
on tha 24 em band. When a Ilngl.-c:on
varaJan pr oce l l II uaed that co nvartl 'ha
It.ndard video and aound In'enn edla te
frequ an cy direct to the 24 cm band, Ih l.
will maan that tha 70 cm ATV-blnd ,.
avoldad, which malnl that II can be uled
for raeaptlon and dup lex ope ration.

Figure 1 ahows a block diagram 01 lh a
video and sound processing at IF· lavel, and
is ident ic. lto that deecnbed in (1) lor a 70
cm'ranamltler.

The IF-aigM lI 01 38.9 MHz (video) and 33 4
MHz (soundl are converled to a Irequency
of 1252,5 MHz (video ). and 1258 0 MHz
(sou nd) With the aid 01 the local OSCillator
Irequency 01 1291.4 MHz. Thia Is shown in
'he lorm of a block dIagram in Figure 2.
The outpu t power level can be increased in
a transis torized linear amplilier such as
DC 0 0,1, 0081009 described in (2) or in
OJ 4 LB 008 whiCh will be descnbed later

VariOus modules can be used lor genera t
ing the crySlal-controUed local OSCillator
frequency 01 1291.4 MHz: e.g , OF 8 OK 002
in (3). The mod ule OF 8 OK 001. which was
described in (4). is sui table l or use as
transmit mix. r al ter carryi ng out the renew
ing modlhcatlOf1S.

CIRCUIT DESCR IPTION

1. IF-MODULE

This is bu ill up using the OJ 6 PI. and
OJ 4 LB mod ules given in Figure 1. Figure 3
shows an addi tional IF-output coupling
s'age wh iCh shou ld be con nected direct ly
to the output 01 the residual sideband 1ll'er .
This slage allows 'he 70 cm and 24 cm
transmi tlet to be ope rated l rom the same
IF-module. and saves SWitChing the IF-VOlt
age when operallng on either the 70 or 24
cm ban d , The ou tput of the addI tional IF
stage can remaIn disconnected It tile 70
cm mixer Is not co nnected. it Is neceuary
lor 'he residual sideband fil ter to be teemn
ated wit h approxtmately 60 U a' thIS POSI'
ton.

Fig . 1: Video I nd MlUnd p roc;... in" I I IF·Ia".I,
al wa. ulld In Ih. OJ . LB 10 em AT\I.I.an, mlll• •
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Fl;. 2:
Modul. , and 1~...ncltP. 10f c:on"enlng
the ATV·algnal lo the 24 em bend

•

DFeOKOO2

."
= 111' " "*'z

DC '~~I

o<»,/or
OHLBOO6

l lneor

OJ'L B

3. LINEAR CONVERTER DF' OK 001

3.1. IF· Input Circuit

The o rlg lnal WlB ion 01 thl l module wa.
designed lor SSB operahon al 1296 MHz
using an intermedi ate frequency 01 28 MHz.
Figur. 4 showl Ihe cn cun 01 Ihe IF·lnput
c ircuil 01 Ihe miKer .

An IF-mput cirCUli h. ...ing • wider band 
Width IS more SU llable lor "TV-operahon.
Thi, , hould be designed lor a mean Inler·
medlale frequency 01 apprOI( .malely 36
MHz. as is shown in Flgur. 5 The lollOWlng
modificati on s sho uld be mad e to the Orig i 
na l versi on shown In Figure 4,

2. LOCAL OSCILLATOR MODULE
OF 8 OK 002

This module provid es the eig hlee nth har.
monic 01 lhe crystal frequency . This means
that o ne will need • crystal whose It . 
quency is 129 1.4 MHz + 18 • 71.74444
MHz. No further mod lhcahon s are reqUired
to th is module.

• Delete tile parallel capaCitan ce C I (22
pF trimmer), otherw ise unwanted cecn
tenon can occu r in tile v;dfl) -Irequen cy
range !

• Wind Induc tance L l ' : 2 • 6 turns 01 0,3
mm die ename lled copper wire on a COil
former ot 5 mm diameter . bl ll ier woul'ld
Separa te the windings and connect in

0'12 V' 11
'" ~12j~;;n

• ~ BF 199

~
. -<::::> II .0 r-sen

'" OllO)9 'In x -ee-rx
or8QKOO1

•

f ig . 3 :
Both mb. ,. un be
eon".cted . lmull.neo....tw
bWu. tng .n
.ddltlonat b...tl., lI.g•

28 "'HI ",p... t

,.. "
- I

1:
fig. 4:
TIlII orlg ln.1circuli
oj the mb.r i.
not . uila bt. tOf
our .ppllcalion



le 9"'IH
]] 4 "'HI
,nput

OJ t: LB

•
i
'I
•

I
I
•

'"II

Z\ltOlll

• II I

O~"
I T

.:.-~
-~.

•

129'4 "' Ml

Fig. 5;
T~~ liII ..... 1I'OCl,Ioecl

I'OJ••' t lr1:1l11 tor
24 _ .lTV

•

Mtrl8t . Do not connect the rnultlng
center lap 10 ground Since Ihe IF-cncuu
II balanced ca pac ltlvely ' W,nd lour
coupli ng Windings symmetrically 10 Ihe
center tap 01 the COil Tune Ihe IF-CIrcu li
uSing. Hf -coreto apprOll , 36 MHz.

• Replace lhe 60 pF capaCitor. C 2 and
C 3 by 1 nF lypn The DC-bl ocking In ·
I le ad 0 1 the eapaCltlve (l IVlder entur..
lhat lhe 270 U rMlst ors dampen the
whOle IF~l c'r<:u'!

• Add OM 1 of Meh trom the c:06d ..-w:I 01
the 270 u ""l~ 10 ground in order 10
act" ..... a delmed dampening 0 1 the
fMOna"1 c ircul i - Independent 0 1 the
adlustment 0 1 the potenltomel8f - and
to lsola'e the IF.YQl t.ge trom lhe d lOdel
0 1 the baw-voltAQll d .Y1der

3.2. Oper ating POl"' ollh. T'l"llllors

Eliten Slve e ..penments h..... I ho wn Ihe 101.
lOWing :

• All Ira n$ls lors atlould be o pera ted Wllh
stabilIzed COllectOf DC-von_gee , The
res lslors In the conec tor CirCUits .re only
prOVided to rY'I8.s.ur. lhe collector cur
rents Without CUtting lhe linn They
should have the k)-MMI poMlt»e v. l....

• The .Cll.,. m,Jl" will I'\aYtI It I 18rgnt
Ii,..r drlWt r~ • •th • collector DC
YOIt.Qe bet1lreen tI and 9 V

• The .mphh... tr.nllslo,. T 3 .ncl T "
should be oper. tecl . ,Ih • rT'I8Jllmum
coIlectOf' QC.YOI~ 01 8 V l or thel'rNIl
.tability reaIOf'lS

fig . • :
TN .... coltector·
.~ IUpplyof
modu" Of. 0« 00'

i
5

"
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The circul I glverl In Figure 6 shows how
these de mands can be satis fied uSing an
In tegrated 8 V vol lage stabilizer such • •
type 7808 . It IS also advisable to redel,on
aU base voltage dividers 10 sull the slable
8 V supply

Smce the DC-9a,n 01 RF·lranalslon 'I not
very high (eg B it 25 In lhe ca.. 01 the
BFa 341. the base voltage should be tIIkefl
trom a low·Impedance source Figure 7
gIVes a SUitable CirCUIt wtllc h allO ,ncludes
• tem peral ure compensation, The COllector
cur ren l 01 the BFa 34 (l SI should be ~.

lusted 10 the m(l51 lavorable yalue 01 appro.
.ifNlely 150 mAo

,,'

OJ 4 LB

Fig. 7:
A 1o'IIlO . lmpedanc:e . bIo•••..on.g••u p pl ,
_ ith 'empe"IU" compen"'llOlI

Complement

Tl ,T 2, T3 BFR34a
T4 8FR96
T 5 BF0 34

Opera ting vollage: 12.0 V

IF-voltage (Video + sound) 81 the IF-Input
con nec to r: 50 mV RMS

Local OSCi lla to r powe r at the l O-lnput con
nector : approx . 3 mW

AF-oulpul power lor I dB compression
appro• . 600 mW,
Ove rall bandwidth: App rOll 1 dB at .\ 1 •
:!: .. M Hl l rom the center frequency ,

3.4. Sp ectrum Anelysl s

Figure I shows the most .mportant com
ponenlS 01 ee OUlpul treq uency spectrum
In a double-loganthmlC display

The sound camer IS a constanl 115 dB
down on lhe video Clmer; according 10 the
CCIA standard. values of 10 to 13 dB are
penTusslble Al en output powet' 01 0 ,8 W
lo r the VIdeO camel'. the sound Clmer II
red uced by 1 dB. wtnch II align 01 the
commencIng Ill'mhng of the sum SIgnal 01
vIdeO and sound Clme,. Aough ly spea kIng.
trus pcmt represenls the upper IIm.t 01 me
drive dUring ATV-ope ra' lOn , SInce the syn 
ch,ooiZlng pulses 01 the VIdeo modulation
Will also be IIm. ted by approx,mately 1 dB
et th iS output level .

The StrOngesl inte,modula tlon eroo cct
dUrin g ATV-ope rilion using a 5,5 MHz
video / sou nd spac ing is at a fr equency 01
IVidPO - 5.5 MHz (curve 4), The ampli tude
01 th is li ne w ill inc rease conside rab ly teeter
than the outpu l powe r on incr eaSing Ihe
drive level. Further, weaker In lermodulahon
p,OduCI, can be seen al Ihe I requenCles
Iv ldeo !. t1 MHz (curves 5 and 6).

The image Irequency 01 the ..ideo Clrrier II
spaced n ,8 MHz higher l han the reqUired
' ,equency . and IS depressed by approx lma 
t. ty 33 dB , II a linear ampli fier haYing a
simlla' constructlOtl 10 DC 0 DA 0081009. or
OJ 4 LB 008 .. connecled a".r the ml• • r
module. th.s wil l Inc ,.ase lhe Image relllCt·
ion pe r (Single or pa rallel) stag. by al least
a fu rthe, 8 dB

The local OSClllalor I req u. ncy IS ooly eon
mumly suppressed al the IF.I.....I at whIch
the tflnllsto , push·pull ml...r is balanced
With Ihe aid 01 the base·blas vo ltage ThIS
IF·level corresponds 10 an AF·output power
01 appro .., 0 .3 W In ou r example , The range
01 be-st betence and thus oeet reject ion 01
th e local osci llator lreq uency can be ac 
jus ted to any out put power level by alig n·
ment.

A spectrum ana1v-il such u given in Fig 8
p rovides SUItable cn leria 1o, ca lc ula ting an
output ' 111e, to prO..lde lurt her rejection 01
the spurtouS w.......
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Fig. • :
Th, mo .l lmporl.nl find ing on Ihl . e1llg. ,m
I. lhl t • " I n. mll powlr me r•••• 01 3 d B
will e IU ' I I n Inc .. . .. 0 ' tt•• I I,onlll.1
In'l,modull llon product (eu..... . 4) b~

I ppro.'m"I 'w 10 ee I

1) SQu nd ca Hllll 1258 0 MHz

2} Imagl! frequency 12!l2 5 MHz
• (2 • 38 9) MHI 1330 3 MHl

3} to 12~ 5 MHI • 38 9 MHI 1291 4 MHz

41 - 1M, 2 . t2!12 5 MH1 _ rese MHI
124 7 MHI

5) 1M, 2 . 1258 MH1_ 12$2 S MHz
12635 MHz

6) - 1M. 3 . 12!12 5 MH1 - 2 . 1258 104Hz
124' 5 104Hz

4. TRANSISTORIZED U NEAR AMPLIFIERS

The fonow lng linear amplifiers .r. IUllabl.
lo r amplifying lhe OUtpul power level 0 1 an
ATV.' ign a' from mod ule OF 8 OK001, Thl'
can be seen by comparing the power I_Is
81 the I dB compression points (I . rable 1)

Each 01 theY SIngle. Of paraUel stages has
• power gain 01 apprO_I."..,ely 7 dB 81 the
I dB compressIOn polnl . Since the power
nmu 0 1 an amphlfer Itage eqUiPped With
Ihe BFO 68 is only apprO_lmalely 35 dB
over Ihal 0 1 lhe Iransmlt con verter (08 W to
1.7 WI, 8 gain reserve o f 3.5 dB is provided

Output powe r lo r
1 dB compression

Mod ules

OF 8 OK 00 1 on Its own
OF 8 OK 001 ... amplllier wllh 1 _ BFa 34
OF 8 OK 00 1 .. amplilier Wllh 2 _ BFa 34 parallel
OF 8 OK 00 1 .. amphlfer wllh 1 _ BFa 68

appro. 08 W
appro_ 1 2 W
appro_ 1.7W
appro.1 1W

h b,,- '

I
l
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" If Ihe IwO modules are dl recUy connec ted
10 anomer using a sho rt coe Kial cable. Ilia
necessary lor lhe IF-level 10 be redu ced , in
order to avoid overdriv ing the linear ampli ·
lier. Th is is made easil y by ad jusllng the
level con tro ls provided lOr Ihil in lhe IF.
module OJ 6 P1 002 or OJ4LB 007 .

On tne o l her hand , il il possi ble 10 prOVIde
3.5 dB atlenuatlon between conve rte r and
nneer ampliller '" Ihe above e..ample , Th iS
cou ld be in the form 01 a l imple bandpass
fitler , or a longer coa..ial cable (lor e..ample
up 10 5m 01 AG-S8/U ). which may make 11
possi b le 10 m(llInl Ihe linea r am plil,er tn the
direct viCini ty 01 Ihe an lenna
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Even Colour ATV-Communications are
easy with our ATV-7010 Transmitter

Terry Bitten Jahnst r .14 Posttach 80
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The ATV-7010 IS a complete TV·transrnllter
lor the 70 cm band, II IS only necessary to
con nec t a co lour or monochrome TV·
camer., microphone, antenna , and power
une (220 V I SO Hz),

The TV-transmitter uses a video-sound
spac ing according to CCIR All tr ansmlS·
sions can be received on a ocmeeuc TV·
receiver equipped wilh a 70 cm converter,

Request lull details Irom your nal lons l
represental""' . or Irom the publishers ATV·
con verte rs and match ing antennas are also
available ,

UKWtechnik
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Prasnc bind ers lor three Volumes " """ OM 7.00
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A Digital Frequency Readout for
Amateur Equipment with a 9 MHz IF

by G. Haek., DC 1 QW

A ccnvennonet Ir equency co unter canno t
usually be used as a digital readout lor
ama leur radio equipment. since a signal 01
conslan t amp lit ude al the actual operating
frequency is neither available In the trani '
mit nor In !he receIVe modea " ia olten
only polsible lor tne Irequency 01 the local
osc illa tor 10 be measured and indicated A
disadvantage 01 thi s is that Ihe measured
Irequen cy will d iller to me value 01 the
in termediate Irequency In the tr anarmt and
receive modes. Thll severely timita Its 1,118'

bi li ly .

The lollow lng article la 10 deacrlbe a modi·
ncenon to the ci rcuil 01 certain Irequency
co unter. Ihal allowa the co mpensation 01
the intermed lale Irequency wit h Ihe aid 01a
SWItch, and a few other components . The
frequency readout will then ahow the tranl '
mit, or receiYll lnlquency directl y,

This circ uit can always be used when a
Iransceiver is operating With a standard
in lerm ed iate lrequency 019 MHz. and when
the osc illator is operating below the work ·
ing freq uency , For example , the InlqOet"lcy

co unte r will prOVide a readout 01 144 MHz
when a I requency of 135 MHz ia measured
This mod lflcatl on can be carried out with
all Ir equ ency coun ters tha i ope rate wIth
decimal co unters type 7490. The task ia to
set the co un ler state at lhe beg inn ing 01 a
co unti ng periOd 10 9 MHz inltead of to D.
This meana thai Ihe sum of IF and eecure
lor Irequency will be indicaled al the end 01
the co unti ng period.

The ci rCUit modd,eat~;' need only be
earned out lor one dec imal pomt, this
being 1 MHz, The lour connec tlons 2 and 3,
as Well aa 6 and 7 01 Ihe integrated counte r
7490 should be drsccnnected and exchang
ed as pairs. Each reset pul se will then lead
10 a co un'ter alate 01 9. If a two-pore
changeable aWltch is used. it ia possible 10
change be tween normal operation, and IF,
compensa liOn, as required. Anenl lon
should be paid 10 keep Ihe leada as shor1
as po ssibl e, or to use • min iature relay.
Figur. 1a~ the co nnec tio na 01 lhe inte
graled counier 7490 in the original, and in
i ts moc:tllied atale ,

FIll. 1:
DIgI..1Freq...ney 'eeCSoul
lor em eteur redlo .-quip.
ment wllh , MHl IF

"



• Coaxial SHF-Connectors Constructed
from Bicycle Tire Valves

by E. 5chlffl, Dl 3 EA

36

Prof...lane' micro...... coa.lal COh"K 
to", for KNW fitting such .. SMA plug'
and ItOCkehi .... not readily acc ••alble to
mcMIt radio Mn&~rL Either the pric• • ar.
.,ety htgh. Of they .re not ....II. tHe . t an.
Howe t , ItoICh connecton .,. .... ry
n.c. ry and CIIn herdty be avolc»d.
One me, he.,. obttilMd. tof Inatllnce , •
cltcu~tor lneqlltn.tv.ty, or • prot.ukM'la1
w.~lIk1e/~Ia.1 Iranattlon la to be Int..
liIrt1tltCl Inlo a circuM.

Of cour.... one is usually able 10 ImprOVIse
and lind some way around 1M problem ,
For in,lanal, the author has uled an lnex ·
pensive. rNdlly available compOnel'll lor
many y.ars: bicycle Itnt valves' It II even
possible to remove theM Irom delect.ve
Inner lUbes ,ncludlng the th readed ,halt 01
lhe ....1'1• • togethe r With Ihe nul and other
pieces af ta r prepanng them mechanically

Ot couree. II ia lavorable to posse.1 or ha".
accesl to a small lathe .

The aulhor uses lire valve componentl in
hi, 10 and 24 GHz modu les a. lollows:

. .... case lor chokel in the Gunn oscilla·
tor and milUllr modules, and lor delector
diode mounts

• For waveguide/coaxial tranlilloni

• For cavity anlenna excllers

• Suitable cableS for use With such ccn
nectars are the PTFE·cables type AG·
1.,/,.2 whiCh are available as Ilexoble
and sem i·riOld cab les

CONSTRUCTION

The mechanlC81 con.ttuellon of a tr.nllllon
from SO U COPial cable 10 waV'l9ulde
WR 90, or R 100 (10 GHz band) Will be
shown as an example (Figure 1, upper lell).

Th.s can be realized ....ry limply :

The ou ter body 01 the valve (part 1) II
dri lled out to a d.ameter of 5.5 mm and
shonened 10 lhe given length. The hole In
the waveguide hal the diameter 01 the
cable dielectric. Part 1 is held cen trically to
the hole in the wavegu ide and is eon
soldered in to place. Any residual solde r on
the in sid e shOuld be carelu lly removed.

The collar (part 2 ' or semi·rigid cable) is
soldered to the cable (.), as sho wn in the
d iagram, atter preparing the cable as
shown . II l lexlble coaxial cable il used. a
collar similar to P'ln 2a should be used



·'--- '- '--- ,

WR 90

•

EXPERIENCE

The sheathing 01 Ihe cable is placed over
Ihe co llar lor appro.imalely 5 mm and eon
soldered in to place. For a better appea 
rance. a piece of insulating tubing can be
placed over the couer and cable lor a
length 01 appro.imalely 30 to 50 mm .

II the given parts BfB 10 be used as diode
holder (c hoke mounl) , the th reading should
be la thed down to 6 mm diamater lor
appro:o:imalely 1.2 mm at the soldered end
It can Ihen be placed into a suitable hole in
the wBv8lOluide and eott-sotoe reo into place.

A further 8llsmple, which is no t to be des 
cribed in detail here. would be a cable
connector between semi -rigid and flexi ble
cable. It would then be possible, lor In
etence. lor a waveguide transition 10 be
con nec ted in a flexible manner wilh an
antenna radiator.

This for m 01 connec tor does not. of course,
represe n t a complete connector system
(plug/coupling etc.). How ever, it can be
used w ith advantage when the solid inner
conduc tor of the cable is to be used direct
ly to energize ttle waveQuide.

How ever . the contact preeeure must not be
too greet , o therwise it is possible thet the
ectt-sorder joinl would be damaged . 01
course, th is could be avoided by hard
(silver) soldering .

Match ing measu rements showed that
VSWR-values of less than 1.1 were measur
ed in a system comp rising cavity antenna
radiator fo r a X-band parabolic antenna,
approximately 60 cm RG·14 1, one 01 the
previous ly mentioned transitions. and a 3
sc rew tun er. Anenuation values were nOI
measured; however. they are neQliQlble
according to the practical Ilxperience
gained at X'band, and are mainly deter
mined by the cable loss as given by the
manuf ac turers.
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• A Settable 45 MHz Counter

by H. Ec.hardt, Of 2 FQ

38

II I, nee....ry In the ca .. 01 • lupernet
receiver lOt' N Intennecllill ".cauancy to
be .ckIed. Of MlbtraC1.ct lrom .". ~••u,·
ed Intirmedlllta tr~uency. In onMr 10
Indicate the ~I.... frequency co~tI, .

In addition to ttll., It I, Wnpor1lnl to ......
l utflde ntly t••1 counte' .c) that II .. peKI'

Ib6e to co..., ,t ....t the , hortw..... rlnge
wtthout us6ng • s-scaIM. The IuIIowMt
article I, 10 dncrtbe ..."able fr..,.ncy
eountar ' ....1can be re alized • ••11, .

SpectflnUoM of the Count.,;

Fou,-c;hg,llED~1. Iut dog,t 100 HI
Frequency r.-ge mm. 35 MH/. Iyp 45 MHz
Tme baM et'1'Ol' ~ S • l~
Meaauring~ 5 measurements J»l' Me

()perllmg YOlt.ge . 9 10 15 V
Operatmg curren!. without r••dout 30 mA

CIRCUIT

The operatIOn 01 Ihe count.' Cln be seen
tn the ClfCU.t dl.gram g iven in Figur. 1
The integrated cirCUIt I 2 II • fourteen-,tage
binary counter WITh integraTed O&CIUalor ,
Thl' gener8'" the clock frequency , When
U&lng • crystlll of 32768 MHz• • hequency
of 200 Hz Will be aVIIlable I' tM output
pm 3. whICh CM be d'vlded aQa,n by lour '"
the IUbseQuenl dIVIder 4017. The RC-eom-

binal,on II lhe resel ,"pul (MR) generltet I
clean outpul pulae

The follOWing IC "017 (I") prOVides the
control 01 the counter. This it especilily
simple since the output s,gnalt Ire I'ready
decoded wilh Ihl' corcu'l. The ,"pul lignll
dIvided by len II IVllfabM II the c.rry OUI
put (CO) WIth I rillO 01 on&-to-one Th IS
OUtput IS u.d lor conlr~ 01 the <:ounhng
gate and p.- the SIgnal vii I ....... con
vert., and invertet' (T 2) to the reset Input
0111 .

The nL-elrcu,t 11 (7490) then d,v~ lhe
100 ms by ten. and ,t .. kept 10 let'O lor Ihtt
NrM penod In thIS manniit' . It is poeIIIb'
10 ...... In edrs gate enccu. In .odlllon 10
Ih 'S. Ihe U!lfl 0 1 I nL-eounler in the Itrst
stage considerlbly inCfea... the measuring
rl . . wh ich more thin compenU'M for
the use 0 1 t'NO .......1 converterl It. Iunher
Idvlntlge IS alKl provided by the controll
ed . hrll countet'. Tn. .to 1 dig'tll Irror tn
the Iisl dIg it i. reduced by 90 % . WhiCh
means th lt the ind lCl tlon hardly !Iicker.

The enem 0 1 NtIlfltllble dec a de ccunle"
4029 il drrWtn VII I lurthe!' level converter
(T t) . These In turn pus on their output
SIgnal 10 the I ter• . decoder. and dr .... r
type "SI1 . towtuc;;h the 7-segment rNdouts
Ire connec:ted
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CP I "

....
CO I "

- 10 .~

A'ter thll end of 1M Ollte lome. the storage
lrens'er 's m.de by II20"" pul.. lrom out
put 5 01 14 v.. In...,er T 3 10 lhe Inpul
"len enllb.. (LEI of I t to 112 , The counted
frequency will M IndlCaled untd lhe ne_'
II~ translel' pul. appAl'S Aller II
further 20 rna. the~ pulse w1l1 appN' lit
output 7 of I" ThIS provides count.... I 5 10
18 (cont'IKllOn PL.) wllh lhe ,n lormettOn
IIVlll lllbl1l III the ~I ,roputl. When rK)

IIlllemal connectlOOl a'lI made. theM ,ro
puts lI,e connecled ..... 100 kU '0 logiC O.
wtllch means thai ,he count.....,. lItaNCl

.nd .re ready lor the ne_t COUnllng phase
The lime aequeneea lire Olven ,ro the time
plan shown In Flgvr. 2

COHSTRUCTIOH AND ADJUSTMENT

The count..... accornmodeted on II 90 mm
_ 75 mm ~'ed pc-bo.Ird wlthOul

IhtOllgh-con taets FiVu" 3 shows the com
ponent locatlOnll on thiS PC-bo.Ird. whic h
hall been designated OF 2 FQ 001 No PC
board was dIIstg~ lor accommodatlr'lg

i
5

Fig. 3:
Compon.nt
loe.IIO n.
on Ih. doubl. 
co.t. d PC-bool rel
lor the " • •
quency coun'.,
' WIthout , ••d ·
Outl )'
O_"l lon . :
" _ _ 15 """



Fig, 4: ..
P"o IOil f. ph
ol lh••ulhor"l
prototyp. wllh
con n.cl.d
re.doutl

COMPONENTS

co mponents, etc. All er thIS. an operatmg
vol tag e 01 to V can be connected, alter
whi ch zer os should appear on the readout
The trim mer capacit or is now adjusted so
that the readout comcioes to a known Ire 
quency co nnected to the input. Alter th is.
the counter is ready for opera tion.

the 7-segment readout emce It IS more
simp le l or them to be built up on a vero
type bo ard . wh ich also means that one IS
not to rcec to use a certain type 01 Indicator.

Since there is sutncrent room on the board.
construc tion should present no problems.
This is co mmenced by making the through
contac ts with the aid 01 small pieces 01
wi re. These posmons are marked With " at
the corresponding posmons in th e compo
nent location plan . The through-conlact s
can be deleted II the components are
soldered on both Sides ot the board.

Alter mounting all the co mponents as
shown In Figure 4 . the PC-board should be
checked lor any exc essive solder. short
CIrcu i ts, and lor correct posit ion 01 the

1 pc.
2 pes.
1 pc.
4 pes .
4 pes .
1 pc.
3 pes.

SN 7490 AN (TI)
CO 4017 AE (RCA)
CO 4060 AE (RCA)
CO 4029 AE (RCA)
CO 4511 BE (RCA)
LM 78105 (Naho nalJ
BC 238 B or simi lar si licon
PNP-AF trensietcr

"



OPERAnONAl TIPS

The Irequency counter posHllel a TTL·
input, whi ch mean s that a preamplilier wi ll
be required lor normal operation . A number
01 sui tab le circui ts have already been des·
cnoec Pl. (2). For applications in th e 2 m
or 70 cm band, a presca ler Will be reqUired .
and suitable modules were desc ribed In (3)
and (").

The maKlmum Input Irequency 01 the
counter II Determ ined by 11 (7"90). AI·
though the venou s manulacturera o f th ia
In legral&d Circuit only guara nlee a m8Jll.
mum Irequency 01 35 MHz, the autho r has
found th aI all prototy pe bo ard s were able
to ope rete correc tly in ellcell 01 45 MHz.

The highest value 01 the measured tre
quency indicated by this counter is the 100
kHz digit. For no rmal operation . e .g al Ire·
quen cy readout in a shortwaVtl transce.ver,
the MHz·r eadouts w ill be prog rammed and
possibly SWitched With the aid 01 the band
eeecucn SWItch . It an int erm ed iate Ire _
quen cy ia to be add&d. all d igits 01 thiS Ire
quency that are to the right 01 the MHz·
decimal poin!. are converted into a BCD·
valu e and those preset inputs are connect
ed 10 the operating vo ltage wh ose BCD·
number is one . If a frequency is to be aub
trac ted . one lorms the 10lX)0.complement
o f the l our d igi ts to the right 01 the MHz·
deci mal point. ene r which th e prevIous pro 
cedure is carned ou t.

•

"

4 pcs.

I pc .
I pc .
2 pc.
• pc.
I pc .
2 pes ,

I pc .
28 pee .
3 pcs.
2 pcs.

18 pes.
I pc .

7·segrneot LED readouts,
convnon cathode
Crys tal 3 .2768 MHz HC-25/U
t2 pF ce ramic cap ., spac. 2.5 mm
1 nF ceramic cap" IpaC. 2,5 mm
10 nF ceramic cap., spac. 2.5 mm
0.1 ~F cersmic cap., spac . 5 mm
1 ~F/ 1 6 V tantalum elec trolyllcs,
spac ing 2,5 mm
5-30 pF plaslic loU Inmmer (red)
1 kU carbon resistor s. Ipac.IO mm
2.2 kQ carbon res., spac. 7,5 mm
10 kQ carbon res., spac. 10 mm
100 kO carbon res., spac. 7.5 mm
560 kQ carbon res" spa c. 7,5 mm

II one has ca lculated correc tly. the trequen
cy dillerence. or its 10000<omplement w.1I
appear on the re6dout when no input I lg 
nal is p rese nt . If no trequency is to be com
pen sated , these connections remain un 
w ired The pins for prog ramming are de 
signated With 1.1. 1 2, 1,4. etc . in t he com 
ponent location p lan. The I lr st numeral
ind icates the dec imal pos i tio n . and the
second th e binary valency 01 the ind.vidual
ccenecnone.

A few e ll8 mples lo r p rog ram ming

1. Addition 01 10.7 MHz

Since th e hIghest indicated pcemcn
amounts to 100 kHz, only the dlg.t 7 is rele
van t: 7 Q, 0111, This means tha t p ins 4 "
4.2. and 04 ,4 are connec ted to + Uop

2. Subtracti on 01455 kHz

All th ree positions are rele vant , etnce they
are within the readout range, For subtrect
ion . it Is necessary to lorm the 10000-com
p lement o f 4550: 10000 - 4550 • 5450
5450 Q, 0101.0100,0101.0000.
Pin 2.1, 2.4. 304, 04 .1. and 4,04 mu st be con 
nected to + Uap. and all other pi ns remain
free .

REFERENCES

(1) H. Senking, DC 6 JA: Vorv erstarker fur
Frequenuahler von 0-80 MHz
cq-Dl 2/1 976. pag es 46....7

(2) H. U. Schmid t. OJ 6 TA: High ·lmped ance
Preamplifier lor FreQuency Co unters
lrom DC to 60 MH z
VHF COMMUNtCATIONS 6. 3/1974,
pag es I n -l 82

(3) J. Gr imm, OJ 6 PI : A 10:1 Prescal er and
Preamplifier With an Uppe r FreQuency
Limit 01250 MHz lor UH with
Frequency Counters
VHF COM MUNICATIONS 5, 3/ 1973.
pages 154-159

(4) J. Grimm, OJ 15 Pl . ... Sensi tive 550 MHz
10:1 Presca ler and Preamplifier
for Frequency Coun ters
VHF COMMUNICATIONS 6, 411976
pages 247-25 1



A System for Reception and Display
of METEOSAT Images - Part 7

•

Pal1 6 01 Ih l. H rla. 01 a l1lcla. com platad
Ihe da.crlptlon 01 Ih a alec tronlc circuit . 0'
Iha FAX -machlna. Thl . art lcl a Is 10 glv a
datall. on ttl a con.lructlon 01 Ih a mach lna
ItHIf.

The FAX ·machine wa. de .lgned and con
. tructad In such a mannar to anabla it 10
be con. lructed with ttl a . lmpl ••1 m.ans
poss lb la , [Nap"a of this, a lalh. Is requlr ·
ed lo r manulactu rlng soma of Ihe part s.
Raad. rs who wou ld Uk. to cons tnlct thi s
FAX ·m achlna should hava al laa sl a ba.ic
knowl.dg. of such conslrucllon and matal
WOf1{.

A lacsimile image is transmllled in the
same manner as a TV or SSTV image line
for nne: II is only tha t the lime relationships
are d.llerenl. In the case 01 mechan.cal
scanning. the lump Irom me end 01 one
hne 10 the beginning o f lhe next can be
dilllcu lt to ach ieve. In the case of television
images, approXimately 20 % 01 the line
durallon IS allowed for 'he !ly-back 01 Ihe
erecncmc beam . In the case 01 lacslmlle
techno logy, Ih.s lty -back sequence should
amount 10 a maximum 01 3 % of the line
duration It IS, lor instance . ImpOSSible to
ca rry out SUch a scan ulling an x-v
recor der ! This means that some kind 01
~ t rjcks · musl be used so that the end of
one line and the beginning 01 the nex i hne
are adJacenl

This can be solved In the most Simple

manner when the Image is arranged In the
lorm o f a drum so ,ha' the commencement
and Ihe end of the hne are adjacent on ' he
Circum ference o f Ihe drum In precnce . a
drum IS used whose Circumference deter 
mines rne length 0 1 a line,

This is tne besl solullon technically. but It
does have several dlsadvanlages

• The tormat of the image is f l ~ed by 'he
leng th and circumlerence of th e drum.

• The paper lor the Image must be fi rstly
placed on lo the drum and removed Irom
II al ter recording the .mage ; Ihls moans
thai II is no l possible lor a series of
images to be recorded

• It is di llicult to de 'ermlne Ihe con tents
and drive level 01 Ihe image being
recorded due to the ro latlng drum.

Pro lessional facs.ml le machines avo.d
these disadvantages by uSing aeveral
record ing styli . or complele recording
combs

The dIsadvantages 01 such constructions
are as follows:

• Very high demands on the cemcurence
and guides 01 the styh . 85 well as a com
plicated ad,uSlment procedure ,

• In the case 01 combs, .1 IS necessary for
me video signal to be in termediately
slored.

• They are only SUitable lor receonco .

This means that a drum-type of Image re
cording is most sUitable lor construClton
WIth amateur means

43
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7.1.1. Sel ec Uon of th e Format

A form al 01 160 mm • 208 mm was selected
Weath er maps usuall y have a rene 01 hne
leng th 10 height 01 1 : 1 2, This means that
the lormat wi ll be mos t layor ab ly used to
gether with the sync hroniZing pulses . In
add ilio n. th is makes il SUitable to insert a
DIN A S paper onto th e dr um in th e transmit
mode. Metallzed paper IS eaSily ayallable in
w idths 01 208 to 218 mm

7.2. Con st ruction 01 th e FAX-machine

In order to give an Impression 01 the la c
SImile machine, lour photographl are now
10 be glyen lhat show the machine Irom
above (Fig . 112). I rom the dnve lide (FIg.lI3).
I rom th e IUpport beanng IIde (Fig . 1104). and
M all y With lhe drum rvmoved (Fig . 115) The
teet photograph gl yen In Figur e 6S shows
the tran sm it probe (mic roscope and lamp).
wh ich is also the Iron t page illustration 01
the ccneuucncner dra Wings

The 20-page co nstruct ion al dr awings
Includmg list 01 parIS were pnnted secare 
tety In larger scale (DIN A 4). These plan s
are aveuebre Irom the publishers or your
naucnal representeuves lor the equtverent
01 OM 800 (postage Included). These can
be ordered . " requnec. under the deSign
allan • Con struclIonal DraWings lo r the
DC 3 NT FAX-Machlne_. t nese construct 
ional diagrams are reoc.rec lor carrying Oul
construc tion In conjunc tion With Ih, s des
crip tion
The machine IS mounted on aU-shaped
base pla te ThIS allows sulllclent Illtblhly to
be ecmevee together With low we,gh l Two
su1a-pleces are mounted al r lghl angles at
each end 01 ee drum The&e are used lor
mou ntin g the drum and stylus enve

The drum IS detachable. whi ch " mphhes
Wind in g on lhe metallzad paper For Ii'll '
reason. the support bearing "de of the
drum was made so that It could ba It'li fted
a.,ally . Whe n the drum IS In place. It can ba
' ,. ad wll h lhe aid 01 a knob The cnve l ide
c t tne drum possesses a ' I. ed baarmg



Fig . 153; The driv e , Ide al the DC 3 NT FAX-m'l:h ln.

•
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Fig. 65: The eo nlee l pie'. ' un be •••" o n Ih . dlum . 11., II II.. bee" remand from Ih. mullin.
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The POll llon 01 lhe drum il mllnlalned
Iltil ily and rldlaUy wlthoul plly by uling I

lOCking I~lrlng In order to flCililal. removl l
01 the drum. il .. pOMIbMt 104' the rKOtdlng
Itylus 10 be lolded OUI; al lhe ..me time.
an -mforc.d stop.. will be selected. whICh
rneenl Ihl t the motor Of the InKhtne will
be IWltCMet Off. When the stylus .. lolded
OUI. th. 1"'9 e-n be ....Iy rem~. and
fhe Itylul~ mlO the commencemenl
p<»ltlOn lor the,..d im.ge,

The I lylul II supported wllh MYefl bill
bNnng, Ind II free of play ; It II necelNry
lor It to be Insulated Irom ground The
Itylul c urrenf II passed VII the gUide
ShIrts. wh ich rnMM Iha l It IS nec....ry lor
lhem to be also Insula ted !

The I fo p 01 the lilting leve r IS prOVided Wllh
an adJul lment sc rew lor the line adJu,t
menl 01 lhe 'tylus . nils e nsurn the most
'avorable d is tance between paper and
st ylul 10 be lllected,

An Importa nt part 01 the lacsimlle machme
IS lhe forwlrd teed of the Ity lus . Smce the
th readed ba r II never quite I trllght II '11'11
ne<:esalry 104' It to be supported in ball
bNrlngl on one Side. II is deprltlMd With a
'Pnng to the dove 01 lhe stylus. The play 01
lhe beaflng II able to compenllte 104' a
Iltghl bending Of the th readed bar ~
corraclly ld/USted. a consllnd lorwa rd
dr,... 01 the Itylus in conjunctIOn With the
Ih rMded bar e-n be guaranteed I~te Of
theM meuu..... anentiQn ShOuld be plld
thAt 1M Ihr..-et bar is ., Itralght _ poas
,","

The bell drlW dl$ll. was mounled on lhe
OYlllde lor two reasons:

t . In o rder to IChl4Wft the grulnt poulble
dllta nce be tween the IlIpportl . be lt
dr ive d isk - I tylus;

2 . In o rdar to Ill ow lhe _IMelt 01 cooper-
a tto n_ (II,.. Ituft) to be ctla nged HIlly,

The drive Irom the d rum to Slylul shall II
mad e With lhe aid 01 an intermediale shalt.
th ll intermediate I hlll a min out Ihe
fo llowtng funcl lClOS:

• A portion 01 the overa ll \lUring ,

• Dlrecllon reverul 10 ensure Ihat lhe belt
need not be crossed in th e CAM 01
normllloClfV'ltng ;

• The gear wtIeel tha i il localed II lhe top
01 th e mKhl'" can be opera ted manu
aUy. wh ietl llltTlphhn replaCIng the drum
and bringing It Into lhe Illrt po ...hon

7.2.1. Drlv. of the MacIM,..

As '11'11 descnbed In Pa" .. 01 Ihll ....... a
synchronous molO4' II used 104' drtvlng lhe
d rum VirtUilly any type wllh etghl or
twelve pll,. 01 poles can be used thai II
a pprOltlmately 3 W In ...z• . How..,.r , thl' II
somewhll limited, ...nee only thOM con
structlonl a re SUitable whIc h u.. lwo Wind·
tngs a nd reqUIre a phase-I hllt capacllor
when used on ...ngle-phaae anemallng
cu rre nts, A C8pItCIIOI' 01 68 n F lo Ot ..F a l
220 Vl50 Hz '11' 111 indlcale the co rrec t type.
When operating at lower voltag". II II .
however. necessary to cha nge th e windm g
These motors posse.. a perma na nl magnel
rctc e. and two Wind ing s in Ih. lorm e r
Il mp le cy linder, or di$ll. wind ings Thil
meanl Ihal the conltructton 01 1he new
windIngs il relat ively li mple .

The desigf\l llOl'l of lhe po'" II sorr-I'\It
comp lica ted The .8 or 12 poln- given In
Part 4 , ~Id be ~f\lted al paIrs 01
poles. W"*,, the lime mo lO4' II used al
, tep.molor . II would have 32 II~ Instead
01 8 pOles. or «J lIepe I""teed of to pcMI
Th.. is merefy a ptOblem Of dellMIOl'l How 
~. how can we estabhsh how many pa"l
01 poles our motor ha$? Ther. are Ihr..
poISlblll ttellOr estabhll'lIng Ihl'

The speed I I 50 Ot 60 Hz II knDWfl A
pair 01 pe»ea would ma ke one revol utIOn
pet Hz/sec.• e ,g 5OHzx60 • • 3000 rpm ,
A mol ar WI th 8 pairs 01 po ln '11' 111 rola le
1/8 tImes as last. in o lher wo rds 37S
rpm; o r a motor ha Ving 12 palrl 01 pol"
will rot ale a l 1/1 2 01 3000 whIc h
a mo u nts to 250 rpm.

2. As s lep-motor : Number 01 I teps per
revolullon; 4 • nu mber 01 pole pair.
(1 I tep Q 90" o la ph- I

3 Counllng lhe nu mber 01 polel They .r•
usually punched OUI 01 lhe me lal case
The number 01 ,loll lI1&ra'or. corres
ponds 10 lhe numbet' 01 pole paltl

•
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4.

The number 01 pole pa irS IS Important for
lhe gearmg between motor and drum. II a
dlllerenl type 01 motor IS used than that
recommended, the gearmg shou ld be made
&0 thaI 24 pairs 01 poles result at the drum
(i . 1 : 1).

A trapeze-po led mot or should be selected
lor dr iving the machine, whi ch prov ides a
lar smoother drive th an motor. hav ing rect 
angular poles .

Further delalls regarding such mot ors are
available in Philips data -books. thaI are
readily available Ir om the manulactu rers
The pholograptl shown In Flgur . 66 IS
takeo l rom thi Sbook .

As was pr evIOUsly menllone<l. It IS neces
sary to rewInd the motor lor a d,U. rent
voltage. In the case 01 me prot otype mOlOr
used (PhiliPS type 9904111 (41 31). th iS
resulted In appro_imalefy 220 Iume 01 0 4
mm dlamelor enamelled copper wire per
w lnd mg , AUenhon Should be paid to me
direction 01 roteuen when co nneclmg lhe
mot or : The shalt shou ld ro tate in a cloc k
WIse direct ion when looking towards the
mot or . II thIS IS nc r the case. It IS necessary
lor a winding to be reversed

A number 01 styli (sty lus, Pari 43) should be



available, I'nce II II aub,.cl 10 WHr, 01
COUI'M, IhfI ~Ie Itylul '1 oe t tl'lrow n I WlY
when wo rn . I'nce 11 'I only nec:eaury 10
solde, I new bruan (pm) .n to pil ee. II hl l
been lo und !hI1 I Thungl,en wife w,1l
possesl the IonQesI hll 14. dlfec hve hll·
menl 01 I car "mp (12V118-21 W ) can be
used for Ih il , TI'le Pl rt tha i '1 reqUIred il
1t1e unwound Il ra.ghl end ot tl'll h ll ma nl.
s.rce Thu rlgSlen WI' . ee.nnol be solde,ed.
It IS F'lftCeaury lor I ~rt 01 III holder to be
cut oN and th.. ~det'ed 10 Il'Ie Itylul In
tl'le caM 01 ClrCu,1 d.ag'amI or WNfI1at'
maps (blac'" on wtllla). a weIIr of approll
m,alety 1 mm lor 50,~ II no,m,al

II , on lhe ol!"lel' hand. I w.rl I,om a Wlrl
brush '1 uNd. II II poes..ble 10f Ih'l 10 be
lIalened USIng f"l phlf1 all... IOldenng Inlo
place The f..ner- I'" Itylul. lhe more orl)'
lones can be m.de However. too 1111 I
stytus w,1I be too weIIk and can ~ 0'

b,..... e.1l1y The trIOSl lavorlble Itylus can
be lound e lpet"wnenility

The melallzlld paper used by I". aull1Ol" ..
manufactured by eo.cl1. • nd In.....
The gea,. were oblalned Irom a klc:al
hobby shop and a~ manulaclured by
WEBRA (0'. nymber 018 - 30 leelh. 019
- 60 teeth . 0113 _ 100 leelh)

The gear wheel with 30 leelh lo,der
number 0/6) II Itlled on lhe Il1al1 of 1t1e
moto, . TI1ft or.gI",,1 3 mm hoi. In Ih'l gear
wheel mUSI therllo,a be dnlla<l OUI 10
app,ollimalely 39 mm The Olh., two gear
wheels 160 or 100 leelh) mUll be prOVI:sed
wllh a M 2 ttlreMl 10' accommodallng I
lock.ng IC'_. which '1 only hlnled al In
the drawmg

7.4. Conltrucllon and Ope,allon

Good mechanical pfaclice I hould be
observed dUring conll,uc llon :

Ell.aClly rig l11 ·a ng led mo un llng 01 1I'le Iide
pieces a nd the molor dnve: 1 ll.ICtly a "gn
lhe bearmgl lor the drum (.1 nec.....ry. UN

small p lat e " npa lor co, 'ect,on) : I .aclly
a ho n tl1. guide anlltl of lhe I lylus 10 be
PIrallel (OII1efWIM tl1ft~ Will be a spaclno
error between lhe I tylul a nd d,um between
the com mencemenl and end 01 the .~) ;

adluSf Il'Ie gearing p lay

The drum aI10uld now be wound Wllh
melallzed paper, Thll il done by 10k,,"0
out tM dePf1IllIton brackel , unc oupling lhe
d ,1V'I on the dove 1Ida. tok,,"g ou t lhe
ItylUS a nd 1Cf1PW.ng oul the knob on lhe
rlOhl-hand 1IdI. The drum can now be.........
II .. ,ecommluC)ed 10 manufac tur. two
reeerve d~, one '1 provtded w,1I1 eee
tac1 lo il, and a ..mplef (Jrum onlO wl1 l(:l1
the .maoea 10 be Ir.namlna<l can be
mounted inlO place Wtlh adl1eslve lape

The ~PIf' II wound onlo lhe drum ..
lal lows
The ~PIf' II cut a l nghl eng'" and lhe
commencemenl II fol6ld at a pprouna lel y
40 mm from tt-. end 10 thai u .. mlUhzed
on both Ildea: ttl .. conwneuc. ",...1 II

pI-eed between the 1\IlIlO fOita of lhe drum
and wound on. 14."... the 11,.1 W.ndlng .
approlimalltly 10 to 15 lurnl (mages)
should be wound Ihighl ly onlO lhe drum
The drum il lhen replaced Inlo Ihe rnechtnl
in the o ppos.te or der.

Alt., lhe image .. compleled. the ,econ:ling
s tylUI il lolded up , lhe commencemenl of
lhe picture II pul led oul and cut o lf Ul lng
.ciao,., The reco,dlng hHCJ II lhen p1.c.d
a l lhe commencemen1, the ~p..- end '1
pulled ' n aoaln ullng lhe "'oe g..' wn.,I
a bove Ihe drum I nd 'Oilled lurthe' unl ll
lhe commencement 01 lhe paper '1
opposile 10 the dep'essing bracklt. Th ll '1
Ihe Slart posi tion . The laCl lmlle machlnl '1
ready lor operation again aller fold ing
down Ihe reco,dlng I tylus

I4.n adJullment knob on the I tylul Ievef 'I
p rovided lor e lact adlullment 01 lhe I tylul
p ressur l . I

l
••



This is the author's l i rst edenaive cescr-ct 
ion 01 • mechanical umt. and therelor.
requesl. that reader. more kno wledQe8 bte
in mechanical mailers W ill ellCUM any
wron g de fin itions, The autho r allO hope i
thai th e in formation given In thll artIcle II

suffieien' to construct and oper.'. the
machine. The mechanical consl ruchon has
the greal advantage that lau lls can be
found by eye and good feeli ng - in co ntrasl
10 some GHz-p fOjec ts. that can not be
solved w ithou t expensive measurin g equip
menl .

No doubt. it Will be necessary 10 .xperl 
ment 10 f several days until the machme
operale, completely aa lllla clOrify . However,
the llflt image should be recorded Imme
diately d ri ven by the erectrome CIrCUits

0 1 course, there musl be • 101 0 1 improve
ments that can be made 10 Ihe facsimile
machine. and the author and ed.tors would
very much like to hear your comments. II
these are advantageous. we Will only be too
pleased to pu blish them 10 that o thers can
proM Irom these.

Part 8 01 th is series 01 articles will describe
the operation of the TV-tube module.
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A Microcomputer for Amateur Radio
Applications

•

Part 5: The Clock Generator, Real-Time
Clock, and Arithmetic-Processor

by W. Kurl. OK 2 RY

Connections 13 (lEI) and 11 (lEO) are the
input and output respechvely for the inte r
rup t pnonty (1). Con nections 18 (CSO) and
19 (CS 1) are used lor selecting the channel.

The in legrated Circuil is reset via connect
ion 17 (Aeset), and u is selec ted via ccn
necucn 16 (CE).

Each channel 01 Ihe l -BO CTC can be pro
g rammed separately . Figure 34 shows the
constr uc tion 01 the whole integ rated Circuit
in me term 01 a block diagram. Figur. 35
shows one indiv idual channel. Any required
8-BII nu mber can be loaded Into Ihe tune 
co nstan t regisler, which is Ihen coun led
down in the counter. As soon as a counter
slate of zero is reached . the CTC-channel
will req uest an interrupt - if th is has been
prog ram med . and is permissible. The inler
rupt rout ine is Ihen run - in ou r case the
calc ula tion 01 the time.

Fill. 33 :
Connecllon. o l lne counte r Z I O·CTC

"......
~<.. , . ...

" . ''""

I
,.. '".,co . ,....,..
""" ',... ...."

~
~

51

""
"
"
"Z80 C TC "

Z80 A CTC """
""
"

-~--
I<''' ~ "'0, ..... ..., .._. ".." ...." "", - ,,.. ' "

.."._ 1'" "., "
'-----'

5.1.1. Z SO-CTC

The task 01 this etreuu il to generate a
Clock t ime-base lor real-lime tasks (in ou r
case me actual lime). Fund amenlally
speaking. th is could be done by the CPU.
bu t th is is not adVisable since it is busy
with othe r laski, and would carry ou t Ihe
actual prog ram more slowly due to this.

The counling laskl are tne reto ee lell 10 a
spec ial module. which in lorms the CPU 01
the end 01 a coun t With the aid 01 an inter
rupt request. This allows the calcula tio n 01
the ti me 10 run in the _background_ simul 
taneou sly With Ihe main progra m. A IUl t·
able integrated ci rcuit lor such counli ng
lasks is Ihe l BO-CTC used here.

5.1. Th . Clock UnIt

Partl 2, 3, and 4 d..crlbed the CPU,
memorie l , bul , and th. Input-oulput unll.
Thl l part II to del cr lbe modu l. OK 2 RY
OOB for lh. clock unit . nd th••rtlhm.tlc
pr ocel l or. Int.r. ll.d re. der l now h. ....
enoug h .JIlpenenc. 10 decld. whether it I.
worthwlle conltruc tlng Ih. mlc rocompuler.
The pr ogr .m••r. 10 be gl ....n 1.I.r.

The Z eo-CTC is a programmable counter!
Clock module wi lh lour channels. Figur. 33
shows the connections of the l SO·CTC
(CTC • Counter Timer CirCUit).
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The counter can count down In two way. :
Either wilh the aid 01 an adernal cloc k
connected via the Irigger input CLKITAG .
or WIth the aid of the system clock pulse ~.
and the 8·Bit divider. In the lasl case, Ii i.
possible to divide the system cloc k puts.
by 256 or by 16. The output ZefTD (Zero
Count I Time Ou l) will always assume H-

state when lhe counter state is zero . This
allows the diviSion rene to be programmed
as any even multiple (1 - 256) 01 16 or 256.

Those readers that require more delai ls re
garding lhe programming of lhe Z 8O-eTC,
will find more Information in the to -page
data sheet g iven in (2).

fH ~""I~
I ()N U IloI
IlU""U
' .. U U .... KI."" 1

11"'1It"",,,..,
1l....' fl ll
I. MU\ ,

Fig. 35 ;
Bloc k dl.""m
01 an Indlvldu.1
eh.nn.1 of Ih.
Z ee-crc

1lllO CUI''' ' II I''HlI JTIll"'''
f OO" Tl It10.1",

./

•
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5.2. The ArlttlmetJc·Proc. ..ot

The ari lhmeliC-proceuor (allan (:,Illecl
..Number Cruncher.. in American Ille,a ll..,e )
ia Yirtualty the calculalor 01 lhe CPU . This i.
a Simila r module in pr inc ipia 10 Iha' In8'all .
tid in pocket calculalol"l. It i8 able to carry
out mathematiC CIIlculallonl including such
operaUonl as ang ular lunellan• . logarithms
etc.
The Nalic>n&l SemiconduclorJ, ryp. MM
57 109 h as been selected lor thil lUk , II
don not calculate 'If"y quic kly , bul la joe. 
pen_iye. For instance. Iha AM 9511 m8nu·
lec lured by AMO cou nts approllim.'.'v tOO
limes aa luI. but cosla Ian lim• • aa much
as the MM 57109. Since Iha pr ice of the AM
9511 al preaenl coa ls morll iha n OM 700.- .
the author found it 10 be uneconc mlce t lor
radio amaleurs, even though it was able 10
Q rry out a distance Q lculalion from two
OTH-Iocat ors in only 20 ms instead 01
approximately 2 s.

5.2.1. The MM 57101

Flgur. 31 Ihows tha connectIons 01 the
arithme tic -processor type MM 57109. and

11/ 01 '"12/ 02 0"
1l /O.1 0"
1410'

,
Ou

1~/.uJl 161JC
SYNC MM IlIl

OSC en." 5Hl9 VOO
HOUl 00 '
AI. OOl

""" 00 '
ROY 00'

ER~DR "" VSS

TDP VIEW

Fig. 36:
Connar;:lIon, olltla a rithmanc·
proca..o r MM 51109

Flgur. 37 shoNs ita conatruclion in lhe
form of a b lock diag ram ,

Inputs I 1 to 16 ale used lOt enlering lhe
ordef code, Of the data: tl'll1 proceaaor ia
set to a hold-stal e via connectiOn 9 (HOLD),
Cormec hon 11 (PaR) ia used lor r_ II lno
all me mo ries and the cou nler 01 11'111 pro 
C8lllIOr on lIWitch ing on , and it wIn repo rt

"",....

Fig , :11: Bloek dIagr am ol lha . rllhmal lC-proca..ol

001 (LEASTl
00'
00'
00 ' io«;lST I

(lIr,lllEA ~TI

0A2
CAl
OU llolO~T I

""'"ROY

"ISH".CAS

- "_ ' 4'1 MM 57109

F::§~} INTHINAL CLOCKS
CONTROL
SIGNALS t:GE '" J,

INITIAL,IZA110N .. FL AGS E
1

COftTAOl.
}

:, IJC eeoc
IS /ADA
1, ' 04 """ r:;I l 'O) ADDRESS
12 ' 02 - """"" I::1,10 1

,II
AllITM Jol ETlC

DIGIT

~DATA..." ""' !liT DIGI T O...TA '-

vss

'"OSC

SYNC
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is

via output 12 (READY) when I' II INdy to
,tcelve ,he ne_' ordet Oulputl 22 lOATA
ADDRESS STROBE) a nd to (REAOIWRITE)
o ller mlOrm8hon whethet a d igit 'Ie.peet
ed Ot IS available a ' ,he dolta ou tpull 0 0 1
to 00 .. during an Input/output proceu
The Iyslem ClOCk II connected to Input 7
(OSCll LATORI

The an '~metlC..ptOCeAOr MM 57 t09 un
ulculate With a m&Jl lmum 0' ..gh' pMl t 
1Of'l$. a~ c.-. be progtammed '0 operate
with a 11<NI' lng decima l poIn' or In Koen l,l,c
nolahon In II1e laner u se. two posl llOnl
are provIded In addilion lor the • •ponentl
m addillon to II1e 8 dig iti

The UM 57109 reqUlt.. an opeta " ng YOIt 
age 01 9 V The mputs OSC. HOLD. and
P()A thus require a \IOllage dcWloilion 019 V,
whereas lhe Olhe t Inpull and outpull a r.
compatible to TTl. Thl' unli la programm·
ed by the CPU. and opeta les as a ec-ceuee
ereve processor, The program ming ot Ihe
MM 57109 IS not to be described here amc.
It I' very edensl..... For thcee teaders . tha i
requite mot. Inlormolhon . su lhClen!ly de ·
!aIled m'ormahon II given In (3). For thoM
that wiah to make thelt own ptograms. It\e
commencement add,...... 0 1 lhe Individual
oPetatmg progtams a re to be gl""" later
TheM un be requesled then as CAll·.""'..
5.3. Circ uit OHctlption of Module

OK 2 RY OOI

AI was men'lOned 81 the beIoIlnnl~ 01 Ihll
a rticle . IhiS module ConSlStl 01 thr.. dln. 
rent CitCUltl The c loc k generatot. lhe
cou nter/ time Q8tl8tatot . and the a rlthme 'lc·
proceasor. F~,. " shows how t"'" cir.
CUltI a re com btned 10 form OK 2 RY006

5.3.1. Th. Cbck G.n.ta tor

The c loc k g_talOt lhown in Ihe upper
pert 0 ' the citcu lt dlagtam , haa Ihe lalk 01
provldmg the cloc k pulse lor lhe whole
mlcrocomputllf Iysle m, The Colplll i OKII·
letor equipped with ItanSl"Ot T t . a nd •
5 MHz atandard c rys'al u n be a hgned • ••
ac lty to lhe nom ll\,ll Ireq uency Wllh 1M ••d
0' tt lmmer C*lPKI'Ot C , . TM II".. Kcuracy

of the c loc k II dllactf y depende nt on lhe
accutacy 01 the crys tal Irequency

TranSlltOt T 2 general.. 'M teq Ulred dflve
level lor 1M 4·Blt bll\,lry count.r I t . The
hrsl dlvld..by·two CirCUl i d lvld.. the crys tal
Irequency down 10 2 5 MHz .II TTl·kWeI
Th.. II lhe dock pu '" ~ Of lhe system.
which IS led eo the bul (z 32),

S ince lhe a rtlhmellc-proceuot can only
WOt1t wllh a I'I"Ibltnum ckx: k Ireq uency 0 1
400 kHz. ,he ClOCk pu '" of the Iystem II

divided by 8 Ir'I 1M SUbllequenl tht.. d ivide ·
by-two Cl rCUI" TM resulhng IreqtJenCy of
312,5 kHz II brOughl 10 a su lla ble ......1 lor
the artthme' IC--ptOC8NOt in opeta llonal am 
pilllei' I " . wh lCtl I' connected .II comp.ra
tor . Furthermore . lhe two double-declrTl41
counlets I 2 and I 3 divide 1M Iystem Ire 
quency by tOOOO 10 250 Hz. Thll IS Ihe
re ference Itequency lor the r.aHlme cloc k

5.3.2. The R..I·Tim. Clock

The counlerllime genetator module Z BO
CTC (I 7) II provided With lhe teletence Ite 
quency 01 250 Hz at III Inpul CLKITRGe
(23) , Channel 0 represenls the reaHt me
ckK:k. The !lme conllan t t8OIIl.r .. loaded
wllh the bll\,lry equivalent of 250 (FAHI
ThIS mean. thai e n Inlllfrupi will be re
quesled IMlty second. wh ich Inc reases the
lime by 1.

The Inputl 0 1 Channels 1 (22) anc:l 3 (20) a t.
led '0 connectlOf'l$ PI 1 end PI 2 ' or lurt her
mterrupl epphcallOtlS. IUch SI lot CW-oe
COOlnQ , Channel 2. on the o lhe r hand.
genet"" lhe B.tud-rat.. lor ..,... Inlet
laces, Its oulpul l CITO, (9) tl connecled
with the bu• .

Input lEI (pin 131 II prOVided wllh H·lelIel
via a reslstOt 01 4 7 kU. which munl tholl
cha nne l 0 has 1M highest ptiOrtty

5.3.3. Arflhmatlc-Pt oc e..ot

The teqUlted ope-rahng \IOllage lor Iha
anthmaIIC-ptOC8AO' of 9 V il dat l¥8d Irom
lhe opetahng YOIt.gft 01 other mod ules
(+ 5V a nd - 5 VI WIth lhe aId 01 dIOde 0 t
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5.4. Con .tructiofl

5,4,1. Component.

The ,ddr... of the IndiVidual unit. are
now to be gtven lor thoM use,. Ittll ..... I.h
to dfN'elop lhel, OW'n.~It lonal program.

SN 7. LS 93 (TIl
SN 7. LS 390 (TI)
TM 7610' TM 861 (Siemens)
Z 8O-CTC (Zllog)
SN 7. LS 373 (TI)
MM 57109 (Nallonal Semi
conduc lo r. Co rp .)
SN 7. LS 241 (TI)
SN 7. LS 138 (TI)
SN 7. LS 00 (TI)

C 74334 ·A AO-A 60 (Slemen. )

Be 108 C or Be .t3 B/C
o r Slmll" r

Modu le OK 2 RY006 It'lCludlng lhe clock
generat or , real -time clock . and a nlhmeltC
prOC8$SO' is a lso accommodated on a PC
board whose d imeni lons a re t63 mm .. 102
mm , Thr ou gh -contacl l should be provided
(lee Figur. 39). Thll boIird i. also provided
wiltl Ihe 48-pin conneclo r I lrlp lor Inler 
connectio n to lhe bul boIIrd The module
WIll be immedllliely rudy to' operahon
after prov iding lhe Componentl on the "d.
01 the board o-tgfllled WIth ·B- (Me
FIgure 40 ), II II anty necea.ary lor the crys 
taJ Irequency to be ahgned .lIaclly to
5 MHz It Qn be mIlde With lhe aoct 01 ,
pttlCl$lon frequency counl(li' Thl' II 101
lowed by It'lMrting the module 11"110 one 01
lhe conneclOt1 an the bu. boIird

ECH ere Channel 0
EoH ere etl.nnel 1
EEH ere etlannel 3
EFH ere Channel •
F3H MM 57109 Oulpul
FBH MM 57109 Inpul

110:
111.
112:

51:
T 1, T 2

11;
12,1 3:
I . · 16:
17 ;
18 :
19:

Inlegrale<l Clre\.,,1 I 9 will Ihul reee,,,. 9 3 II
III doIla inpuls I I 10 I 6 (pm 1 10 5. and 24)
are connected to + 5 II VIII pull-up ,..llon..
and ItI daIA oulpuls 001 to oO.lpon 17 
20). al well .. OUtputl ROY (12) . [)AS (22).
RIW (10). and ERROR (13). on the Olher
haneI . are connecled VIII pull-down ~10f"I

to -. 3 11

The gIven outpuls a re connecle<! vIII the
bus driver I 10 (74 LS 2.1) to Ih. bus. and
can be read out by the CPU , Th. d.lla '1"1
puis a re allO connecled to lhe bUI vIa 18
(7. LS 373) , SInce the HOlo.,nput .-.qUIres
a voltag. devlllllOn 01 9 II, U has t..'l pt.
vlOUlly menllOneCl. an operahonal 1mI'll".,
II 5) hal been provided ttl non-,"""'Ing
mpul 'I connecled via I 8 10 the dall ,"pull
outpul 0 6 (b 20) of the bul Th,. al!owllhe
CPU to place the anthmehe-proceuor 11"110
lhe HOLo.condlllOn.

In order to IlIHt the a nthmellc- processor
o n I Wl tc hing on tne Unit. th. re" t-out pul
01 the bUI il co nnected 10 input POR (pin
f 1) via opera ltonal amphlte r I 6 Ihlll II used
for leve l mat ching . Fina lly, lei UI menho n
112, wh ich i. a 3-811 demuilip leller type
7. LS 138 (tee Part 3): it il used lo r ..Iect·
ing lhe modules .

The lunChon 01 lhe arllhmellC-ptoceAOr
operaln In thIi following man,*,

The CPU _II lhe ROY-btt ot the anlh
mehc-proo.lOf VIII lhe bus " thll II - L- .
the OfcM' cooe w,1I be entere<! mto lhe
Int~Ial. memory '8 The CPU then
WII'IS unt il the ROY-btt ..H. loIl0we4 by .L_
IS rKetveG. before lurther actIVI". taka
place, If ROY is _H. , lhe arlthmehC -pro
ceuor will t.-cI ou l the order coda Irom
the mtermedlllt. memory. and w,1I NI ROY
to . L... The order is carried ou t a ller th ll

The data Inpu l is also ca trled o ul viII th.
Inle rmedla'e memory I8. afte r receiving lh.
. IN,,-o rder , The dala address Il robe II ..I
10 - L. a ller each d lg l!, In o rde r to ligna. 10
lhe CPU that a turther d lgll II e llpecled
(muill-dl g il inpu t).

The o utpu l II made In the Mm. manner via
dalll o utputl D O 1 10 0 0. 1I1l., recalvlng
an ..OUT--orde!", In Iht. case. the RIW-btt II
set to . L. , tier esc" dlgl l Thll "Iows an
e llaclly dellned operallOn 01 lhe anl~hc

prOClI!'lIor

so



C 1: Plastic ten trimmer 60 pF

a 1: Crystal 5,000000 MHz
HC-e/U, 30 pF

01 : IN 4001 or similar
silicon diode

The nellt part 01 this article Will descrIbe
the po we' supply 01 the mic rocomputer,
and the interface-boa'd lor the dlgll al
rotator con tro l as de5cnbed by OK 1 OF. In
con trast to previous plans . the author has
dec ided to develop a TV·interface Instead
01 a 16-segment readout. This will be
published later.

REFERENCES to Part 5:

(1) W. Kurz . OK 2 RY: A Microcomputer
lor Amateur RadiOAppli cations
Part 4. The Input ·Output UM
VHF COMMUNICATIONS 12.
Edillon 4/1979. pages 246 - 255

(2) Produ ct Specif ication Z BO-CTC /
Z 80 A-CTC,
Zilog Inc., CUpertll\O, Ca., US....
Aprtl 1978

(3) P. Nelson:
The Number Crunching Processor
BYTE, August 1978. pages 64·74
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Professional Weather Satellite Reception Systems
We oHe, 8 complete system 01 inexpensive modules lor professiona l appli cations. TheM ar.
01 speci al interest lor meteological off ices at amaller airports, lor harbour and Similar appli ·
cations. They a,.. also suitable lor instruction a' un iv&rlllles . and scientilic inltl tut... ...
number 01 image prooesaing I ysteml and receivers are available to SUIt the appUcallon in
question . Equipment i. available, or under development lor :

• The METEOSAT and GOES/O MS salellites ln Geostationary orb it, or
• The NOAA and TlROS M 18telllte. in polar orbits (13& - 138 MHZ).

sa

•

METEOSAT==-
METEOSAT:-

e
~ e l:- if:J l:=J\

Terry B illan ' Jahnsl r.14 . Po stlach 60 0-8523 Baie rsdorl

Tel. 09 t 33 /855

Technical speclflcatlona 0' the basic METEOSAT syatem:

PARABOLIC ANTENNA: r:.-;;:-;---=-r.~='iiiiiiiiiiiiiiiiiii;=:;;;iiiiiiiiiiiiiii.::::---;-T
1,2 m die ., 24 dB gain

5 HF-CONVERTER:
2-lI tage low -no ise
preamp lif ier
with no ise figure 3 dB

VHF· RECEIVER:
No.... hgure 2 dB
...F·b&ndwidth:
800 - 4000 Hz
Su~rrie' output :
2.4 kHZ/l V

VIDEO PROCESSOR:
Mon itor tube and
Polaroid camera

k UKWtechnlk



• MATERIAL PRICE LIST OF EQUIPMENT
described In Edit ion 1/1981 01 VHF COMMUNICATIONS

Lin• • , ATV Tranl"art ., lor 1252 .5 MHz

OF 8 OK 001 Dou b le-co ated w llh printed plan

OF 8 QK 001 5 transistor•. 5 diodes
OF 8 OK 001 14 presuc-tcutnmmers. 2 cruo. 8 c.sc.

6 1eed lh ru caps . I COtl·former, 1 terrue
bead , 4 tr immer po tenhomele's

OF 8 OK 001 1ATV with .boll. p.rtl

34.

134.-

OM
OM

Ed. 111 1181

OM 19 .-

OM 6250

OM 18 50

OM 2350
OM 16.-
OM 134 .-

Ed. 1111181

OM 18.-
OM 83,50

co mpleta willi . bo.... . part .

45 MHz Frequency Count.,

OF 2 FO 001 Double.-coaled. drdled. bul w ,'houl lhru·
conlac ll
1 TIL. II C-MOS ICs. 1 voltage Slablllzer,
3 lranSl.Ior .

OF 2 Fa 001 8 cerarruc caps.. 2 tantalum .leclro lylICS.
1 pla shC'!Oll trimmer, 52 reSistor s
4 PCI_red 7-segment read out s. 8 rnm
high d lg llS. common cathode

HC·25 /U

OF 2 Fa 001

OF 2 FQ 00 1

32768 MHz

DF2 FO OO1

Sen'lIcondu Clors

Readout Se t

DF2 Fa 001

PC-board

OF 8 QK 001 /ATV

PC-board
Semiconductors
Mlniki l

Crystal

'"

OF 8 OK 002 /ATV

PC-board
Semiconductors
Mlnlkl' 1

M,mkil 2
Crystal

'"Kill

12111 .4 MHz Loul OKlII.tor

OF 8 OK 002 Douere -coarec. wllh plan
OF 8 OK 002 6 tran SIsto rs. 1 crooe
OF 8 OK 002 11 trImmers. 1 teeounu . 9 ceram ic . 1 tantalum

caps .• 1 coil lormer With co re. 1 cho ke.
4 lemle beilds. 1 potennometer

OF 8 QK 002 9 ceramic caps .. 13 res lstOll
71.4444 MHz HC-25/U

OF 8 OK 002 1 ATV com plete w ith ebo lle perts

OF 8 QK 001/002 ATV

Ed. 1111181

OM 18.
OM 18.-

OM 28.
OM 7.
OM 2t'i 
OM 95.

OM 220 . -

DC 3 NT FAX -M echl"e

Complele ..t 01 dr .wlngs

Ed. 111981

OM 8.-

LaTest type 01 the weUknown row- norse FET
lor large -Ilgnal app licationS

Components

P 6002

i~ k UKWberlchte Ter ry BlItan Jahnsl r.14 Posllach 80

OM 980

0 -8523 Baiersdorl
Tel . 0 9133 /855
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NEWI NEW !
Polarlsatlons Switching

Unit lor 2 m
Crossed Yagls

Beady -to-operate as described In
VHF COMMUNICATIONS. Complete
in cabi net with th ree BNC connec
tors. Especially designed l or use with
crossed yagis moun ted as an . X_,
and led with equal-length leeders.
FOllow ing si~ po larisations can be
selected : Vert ical, horizontal, cloc k
wi se circ u lar, .nticlock wise ci rc ular,
slant 45° and erant 135·,

-'-
VSWR:
Power;
mserncn loss:
Phase error:
Dimension s:

max. 1.2
t OO W carrier
0.1 to 0,3 dB

app rox . , .
21611 132 11 80 mm

Terry Billan . Jahnstr.14 Postla ch 80 0 -8523 Barersdort
Tel 09 133/8 55

Low-Noise Masthead Amplitiers
lor 144 MHz and 432 MHz
SMV 144 and SMV 432

Selec tive High-Power Masthead Amphllers in water
proof cas t-alumini um case with mast bracke ls. Bu ill 
in relay for transmit·r eceive switching. PTT via co
8xlal cab le using supplied AF/De-splttler.

• Noise l igures: SVM 144 0.9 ea. typo
5VM 432 1.9 ea. typo

• Over all gain : 5MV 144 15/20 dB. ewrtcneore
5VM 432 15 dB

• Inserti on loss, transmit: typo03 dB

• Maltlmum transmit power:
SVM 144: 800 W 55B, 400 CWtFM
SVM 432: 500 W SSB, 250 CW/FM

• Ope rati ng voltage: 12 V via coaxret cable

k UKWtechnik

• ccooecncos.
N·Conneclor s

• Dimen sions.
125 It 80lt 28 mm
(Witho ut brackets)

runner details on request

61



• A New Generation
of Transverters
for 1296 MHz

We would hke to Introduce our HCOI'Id gene'lihon 01 23 em ',ansY.fl. ... lor ope ratlOl1 ,n con
JunC'hon with ••ther 10 m or 2 m IranlCel~'.

• OoYb18'-COO\I'8f1.l00 both on transm,l lind r.ee.... with the 10 m verl,on 10 obl.m the
el'remely tough Image anc:l apurloua '.,echon .nd er••" spectrum

• Overall nol. IIgufe of lhe rece'''' converte, typl c.lllly 39 dB

• T' ."....rt.,. are Ival lable In the follOWing ver8'00a:
ST 1HlIl44 A: 2 m IF. ou tput t W OM 620.-
ST 12M/ 144 B: 2 m IF, output 3 W OM 718.-

NEW 23 em CONVERTER SC 1296/144

NOlMi hgur. typ . 39 dB
G.,n : typ, 22 dB
Oper.llng voltage 12 V -
Con l.tnecl In . Ium,nlum case
with BNC+COtInectors

Price : OM 225.-

62
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We oller a complete system
01Inexpensive modules lor
professional applicati ons.
These are 01 special interest

• NOAA, TIROS. and
METEOR satelli tes in
pOlar orbits.

• METEOSAT. GOES. and ~

~,~~. '~,9"''''''M''Y Po"'ach 80 . 0 -8523 Ba'."do,' I
Tel,09133/855 s

lor meteoro logical ctnces at
smaller airports. harbours
and for similar applicati ons
SUCh as lor instruction at
universitie s and scenunc
insti tutes. A number of
dillerent image processors
are available lor photogra
phic. facsimile , and video
processing , Suitable
S-Band and VHF·Receivers
are available lor the appli
ceucn in Question, EQuip
ment is available or under
development for the follow
ing satelli tes'

Terry Bittan . Jetmetr. ta

- .0 0 : '..

Ine. penl hle, complete
receiv e and Image·
proc e..lng I ylteml
lo r geoltat lonary and
orbiting weather
1. lell ltel.
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Getting ready for OSCAR 9 ?
Then you need the Vertical Rotor KR 500

Eapecially designed lor verl.cat 'Illlng
01 an lennas lor EME, OSCAR etc ,

T,po
Load
Brake torq ue
Rol alion torq ue
Hafiz, l ube diam ,
Mast diameter
Speed ( 1 feY ,)
Aotalion angle
Control cable
l ine voltage
Weigl'll

KR 500
ca 250 kg
197 Nm oJ
40Nm 0)

32 · 43mm
38 ·63mm

'"180" 1+5)
6 wlrel

220 V/SOHz 30 VA
4 !!kg

k UKWlechnik

Anlenna rot ating system a. descr ibed In 1/ 19n of
VHF COMMUNICATIONS

We have designed an antenna rOlating system lor
higher wind loads . This system is especially suitable
when it is not possible to install a lattice mast. The
larger the spacing between the ro tator platf orm s. the
lower wi ll be the bending mom ent on the rotator .
This means thai the maximum wlnd load of the
antenna is no longer limited by the rotator , but onry
by the strength 01 the mast itself and on its
mounting. Please request tne prices either ' rom your
Nati onal representative, or direct lrom the pub lishe rs,

Th is system comprises:
Two rot ator ptattc rms
One tru st bearing
One KA 400 rotator , or other rota tor .

Terry Buran JahnSlr.14 Postl ach 80 D·8523 Baier sdorl

Tel. 09 133/855



ANTENNA ROTATING SYSTEMS
4 ••

KR 400 ..
KR'"

• ..
•
~ -'.,

•

SPECIFICATIONS

T,pe 01 Role . .. '" .. ... ..- AAT 1000

l ... "" '" ... """ "Peflch l\g to .QIW ... ,.. ,... '"'' Nm "j

a.... to'Que "'"
.., ,.. ,.., Nm OJ

Rotat ,Ofl torQ.... '" '" "" "" " m Oj
M.l ll ,a....'.. "." " ." .,." .' .1\1 mm
SpNd{1 ..... 1 '" '" '" '" •
Ro lat'Qfl ""9. ,,.. ,,..

""
,,..

Con trol U~ • • • • ...""D'..-.,ona 270 • 110" 170. lao '" 3-'s.m~ "60 • :JOG" mm

Woo"' .. .. '" "" "MolOl' _0119 " " ,. "
,

l ...wll. noV /SOHI nov /50Hz noV /$OHr 220 \/ /!lO HI

'" .. ''''' "'" "
) I kpm A ll " "1m

Controllers for above rotators

Tefry Brttan Jahnstr.14 Postl ach 80 0 -8523 aetersocrt

Tel 09133 /855

Our wel l -known rot ators IIIl olOO KRIOO Mil l'OOO

KR 400. KR 600 and
KR 2000 are now aveu
able Wit h large 360
com pass indicator. 01
105 mm di ameter ,
These mooers are
desIgnated by the
sulh.. . RC- .

k UKWlechnik

Mil olOO RC, IIR eoo RC. IIR l'OOO IliC

.. ..
••-

"RT 1000

•

-• •••



OUR GREATEST now with reduced dimensions I

.-...._-- ' --- !='*~'.r. ..n.,
, ..- j ..._...~ ~ '--_.- •• XFM <1M

~9
~.~ [&-~ 9503 9S01

....., '.
Case; 1 15 14 13 17

DISCRETE App li ·
MONOLITHIC eQUI VALEN T

CRYSTAL catio n
with im pedance transform ation with out impedance tran stcrrnatrcn

FILTER Type Termi nat ion Cas. Type Terminali on cese

Xf ·U, 558 XFM-9A 500U Il JOpF 15 Xf M·gS02 18kU ll 3 pf 13
Xf ·9 8 558 XFM·98 SOOU !lJOpF " XFM·9 S03 18 kU ll 3 pF 14
XF·9 C AM XFM·9C 5OOU !lJOpF 15 XFM·9S04 2.7 kU 112pF 14
XF·9 O AM XFM-9D 5OOU IlJOpF 15 XFM-gSOl 3,3 kU 112 pF 14
XF·9E fM XFM-9E 1.2«c 11 30 pF 15 XFM-9505 8 2k11 1l0 pF 14
Xf·9 S 01 LS8 XFM-9B Ol SOOU I)30pF ts XFM ·9SO& 18 k~1 1l3pF 14
XF·9 8 02 US8 XFM·9B02 SOOU II JOpF rs XFM·9S 01 1,8kU 113pF 14
Xf ·iBIO· 55 8 - - XFM·9 S01l 1,8kU 1! 3pF ts

• New : lO·Pol . SSB-lmer, sha pe leclor 60 dB : 6 dB 1.5

Dual (mono lit hic twopelle) XF·9 10; Bandwidth 15 kHz. AT - 6 kU , Case 17

Match ed dual pair (fou r po le) XF·92 0; Band wid th 15 kHz, AT - 6 kU , Case 2 .. 17

DISCRIMINATOR DUALS (see VHF COMMUNICATIONS 111919. page 45)

tor NBFM XF·909 Peak separa tion 28 kHz
for FSK/ATTY XF·919 Peak sepa ration 2 kHz

CW·Fllter . - still in disc rete lechn oloo 'l'-

Type 6 dB Bandwidth Crysta ls Shape-Facto r Term inat ion c.~

XF·9M 500 H. 4 6OdB :6dB 4 4 5OOU II30pF 2
XF·9NB 500 H, 8 6OdB :6dB22 500 'J 11 30 pF ,
XF·9P · 250 HZ 8 60dB 6dB22 500 II 30 p' I

• New I

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH •0 -6924 Neckarblschol . heim · Po. tlach 61 ' Tet. 0 1263 /6301
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