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• Two-Stage Low-Noise Preamplifier s
for the Amateur Bands
from 24 em to 12 em

by J . Grimm, OJ. PI

2

Micro..... OOl'tyart.,. 'Of the a_ta,,,
bands In ••~. 01 70 em usultly operata
wtttI dlCHH mix.,. IlICh •• typ.. 1 N 21 
1 N 23 or hp 2100 - tip 2.17 ,Ie;.. According
to con.truction and ,.t,nt of It'l circuli
(Imlge freq uency tri P I>. the noll' naur..
• 11I ba In the orda, 01 • 10 l ' dB. VHF
COMMUNICATIONS 1'1" pUblllh.c:l p t. ·
amplifier. In ttl , pu t equ lp~d wllh Irl n
, I,tor, AF 131, AF 271, BFR 34, which I.'
hlbltecl nc'" figure, In th, orda r or 5 dB.
Blpola, S HF·at1lpflnl Ir, n l l, torl .t. now
n,lIlbl, tt'lat alktw noIN flgur•• In till
0'" of 2 d B 10 be ,..UnG . S\lCIl transl, ·
to,.. 'r. m.nutKtu~by NEe . HP. Micro...... ....IOCIa.... Mot~. and 10m.
olMr., and .........n.bfe II price. that
• ,. ,tJII ICCepbbfe to ttl, r,dlO ,m,tlur.
The following article I, to dlKrlbe two
It.gl .mpltneR equlPfMd wllh NF.C· tran
,1,tOtI or type HE 14535 and HE 51135.

&.let'! low-noise pr.,mph"',.. Incr.... lhe
,'gMI-IO-not.. ratIO by the um. laclOt a.
'l'When Incr...ng the output po_r by lOUt
to len limes. Thl' IIKr.... 01 Ir.namlt
~ 'l¥()yld COIl many 11171" lhat 01 lOCh
a preamphller

These pteampllher. tepreynt a lurther
development 01 'Imilar preamplll,er.
d..cFlbed In Ill, and (2). Ttl. amphller. are
constructed in .Itlpline 18Ctlnology on a
ptinted Circui t board Since thl' I. lar ea.ier
to calcula!e and con.truct than coa~lal

amphllat. U'lng cavlt... The loun In the
PC-board matetlal are only .n tha Otdef 01 a
IractlOn 01 a dB and ara lh.talor. moll
cartamty acceplatlle 'l'Wn.tl con••danrwol tha
'Imple and rehable con"ructlon Ihat
r.....tt. Irom ltllS .

FOt thOM r..otra not Interested In tha
theOry and calCulallon 01 lOett amphhar• . It
IS no'l'W poDIble lor them 10 Jump the
follOWing sectIOn. and to continue wilh tha
praCtiCal informallon Ihat commences wllh
Section ..

1, CALCULATION OF THE MATC HINQ
NETWORKS

1.1. Ttan,lstor Impedanca.

In otd.t to calC\ll.t. the matching net 
INQrk, . ona mull know the InpUI and OUtpul
Impedances ot the tran...tor al the
teqUlFad lrequency. and lot the venou•
opetatlng polnll The manulaclu,.,.
prOVide lhe eomple. t-pararnele,. 01 the
IranSiSfOt, lot Ihl' purpose Since the
determination 01 the ttanSistor impedances
ftom the '-pltarneletS hal nol been
etescnbed In detad in amateuf ht...alur.,
thl' IS 10 be dllCuSMd In mot. detail her.

Two methOd' of calCulatIOn ar. to be uMCl
In the follOWing All ampll,..t .,.~. ha'"
been CalCulated accorthng 10 IhaM
melhods, and sobHquently constructed .
The dIU.r.r"ICeI in th. measured values ar.
given in the tabl. In Section 5.

The .-paramete,. are dele rm lned by the
manulaclu ret by term inal lng the inpu t or
oulput of Ihe Iran.i,lor With 50 D. The
paramelet' '" and "n .He the Inpul and
oulput relleclton coelhctenlS lot thl' mod.
Paramelet. '" and St. are also a mea'Uf.
I'IOW graat an Impedanca vaflaiion II ttla
mpyt Will have an .tlact on Ihe outpul
Impedanca, and vtea ....,...



Tabla 1:
An exemple of Ihe I·pa remal. r. ol lr.nll,lor NE 578 35

uCE -aV. le · ' OmA
tet Column : Amount, 2nd Column; Angle

•

FreQuency On ... 0.. 0"

100 MHz 0.65 - 32 19.20 152 0.02 72 0.90 - 15
200 MHz 0,55 - 63 15.20 138 0.03 63 0.78 - 24
500 MHz 0,40 - 127 9.80 102 0,05 52 0.50 - 38

1 GHz 0.40 -'50 7,70 82 0,07 52 0,35 - 03
2GHz 0.60 '58 3.00 57 0.11 52 0,24 - 60
4 0 Hz 0.63 128 1.34 " 0,16 03 0.22 - 128

The ,·pa ramele.., ere gIVen in Ihe da la
shee la lor various lrequanCles and operat
ing point s In the form 01a labia (and some
limes also In Ihe term 01 Smith diagrams);
smce these If. comple . magmtude,
(vec to rs), they are given wIlh amount and
angle .

The output Impedance Zout Is 11so carcu
lated in the same mann er Ir om paramet er
l u . or trom ISul and <: 'u - Example Irom
table 1.

Zm al 2 GHz . 17.2 ... J 8 6 Q

lout at 2 GHz • 57,6 - j 25 n

For those readers that do nOI Wish to cal .
curate Ihe Inpul and oUlput impedances
Irom thIS equahon . It IS posalb le tor them
10 be lak en In an apprOlllmate manner
direct trcrn Ihe Sm.th diagram . Unfortuna·
tely . these diagrams are usuall y so small In
the data sheels so Ihat it ia only posalble to
extrect the impedances With a certain
degree 0 1 ,naccuracy, It i, easier, and more
accurate. when the tabular values are hrslty
transferred into a large Smith diagram . It
can then be ot any required size, This IS
achieved by flrally draWing the angles as
lines trom the center point 01 the diagram.
The positive angles are to be lound In the
upper, the negative ang le, in the lower hall
ot Ihe diagram, The leng ths 01 the lines
result from the rad iUS of the Smith diagram
used . multiplied by the magnilude teeter
trom the table.

Coefficient data IS relemtd 10 an rmpe
dance 01 50 n.which means thaI the values
laken from a standardized diagram shoul d
be multiplied by 50 O.

Flgu r. 1 shows an ellample ot a Smith ere
Qram In which all values hava already been
multiplied by 50 O. It contain. the s" and
Su value. tor a common emllter ci rCUlI
whiCh has been laken Irom Table 1. The

(11
7 l+s". ~ .---

1 _ s"

(1 _ I a" If ) II 50

+ Is" 12-2Ia,, I II coset a,.

1.1.1. Simpli fIed Carcuretlon Meth od

In crecuce. the input and output ot the
tranSIstor is not terminated with 50 U II a
sllQht m ismatch is acceplable. one can
save a co nsiderable amounl 01 celcutauc n
when one only uses the Input and output
reflect ion coellic ien ts s" and Su for Ihe
calculatron 01 the tran SIStor input and c ut 
put Impedance.

The l orward and return Iransler eoetnc-enta
Sll and a'f are not taken Into co nSlderallon

The impedances are calculated trorn lhe
reuecnce cce ruetents using the lollowlng
equation :

(2 I a" I II ain -c a,,) II 50
+ I (2)

1 + ja.. I ' - 2 I a" l ll coa < a..

where Zo • 50 n,
Since tne reuecucn coelllc ients are
complell Q'lagmtudes. the real and reachve
impedancllf is calculated using the tollowing
equation :

3



• · , ~ '10·1 :
IItNttIdl.gr... wlth
ltle Inplll .~ output,.fIeetio,.. __..,....
of ....,..• •,,01' HEIn ss
.t Uc:E • • V
aIlCI Ie • 11 """

,

line. h,v. been drawn lor • frequency 01
2 GHz: I " • 158" .nd 0.5 ot th. radius 01
Ih, di.gr.m, and 121 • - 6Cr and 0.24 lor
th' radIUS.

The followmg Impeelanoes can ~ rNd ott :
l in .ppro... . 11 ... 19 Q ;
loul apprOlt . 60 -j 26 Q _

Th 'l m.thOd tall.. the r••chon wllh ,n the
transistor .nd the ,C!u.l1 lermin'lIng lmpe
d.non 01 lhe trensiltor inpu t .nd output
inlO con,ldltrlllon . OM ~ui'" the loot
.·~r.m.I.", 01 the IT,nSitler II the re
quired Irequ«'lCy, and Ih, rIlquir.ct
operatIng point lor calculation. Thi, ten bt
obtaIned With the aid 01 an ..parameter
meier .uch as ttle hp 8,"0. which " h.lrdly
acOMllbl. to rw1iO Imlteurs. Ho~. the
pr.-viOu.ly mentiONtd tIIblel ar. , v,H.bl,
Irom th, semiCOnductor mIInulaclu,.. ... In
which Ih, lour .-paramelers ,r, OIV4tn lor
the viriOUI operlttng po int. in I frequen cy
IPlclng 01 200 MHz. The Vl lun for any r,"
qu lred freQuency can be obt.lnecl by
Inl,r or Ix lrapol.l ion.

The Circulation 01 lhe corrKlecI coell,·
CI, ntl In ' and St.' lor I ,multlneoul
malchlng 01 the trans istor .t the input and
outpu t (.nd thu. the corrected Impe-

dances) wou ld, however, be too edenalve
for thl, article, A calculallOn program lor
the TI 59 w.. developed . and further detall l
regard ing thil are to be given In SectIOn e

2. DESION OFTHE. MATCHING
NETWORKS

n.. PC·boan:l mat"'al mUit guarant.. low
line IOSMt at IhII requi~ lrequency and a
high 0 of IhII~nt circuIt. EpOq' glaU
fibre boards cen be UMd up to 1.3 GHz; at
higher fr~uencin. PTFE glnallbre bGan:l1
thould be UMd. Thi, artic le II not to ee
CUM the width and length 01 Itripline Cit 
cu its here , "nee thl. 1'1.. been detcrlbed
aeveral limn in (3) to (6) . In our ca.,., the
.triplin..~ c.leulated u.ing a TI 59 ca.1
CUlalion prog"" deYeIoped by the author.

2.1. Matching Circuit.

Optimum gain characteristICS can only be
achieved when the tranliltor II corre<:1 ly
matChed. In the CIM 01 a complell Impe
dance, matching conditlOnl will be present
when terminated with the conjugated com 
plell vatue . In thiS CIM, the real Impedanca
of the tarmlNltion 1'1.. tn. u me value 01
that 01 the aoutee; the raactive impedan ce
of the term ination ahould have the ume
value, but 01 opposita lign .. that 01 the



source (Figure 21 This means Ihal an
inducl ance IS compensated lor wil h a capa
citance 01 lhe lame r.aCli.... impedan ce.
and vice versa

The matching Of Ihe reecuve impedance
can etten be made direcUy at the Iransistor .
In some cases. howe...er, il musl be eereee
01.11 wilh th. aid of a transformal ion link ,
This is 10 be discussed In detail. Sinc. the
real impedance 01the Iransistor ourcut will
no t coi ncide wllh the Input ollhe follOWing
Iranslslor, II Is necessary for a trenatcr 
matron lin k 10 be prov ioeo. This II also Ihe
case be tween ampli fier input or ou lpul and
Iransis lor inpul or output respecti....ly .

Th.r. are ......ral di ll.renl m.lhodl 01
Iransfo rmalion possibl• . How.....r, due 10
Ihe .imple calculatio n. only th. )j4 trans·
tormetton Is to be used her• . This means
Ihat malch ing is only . xhlbiled within a
certai n bandwidth on bOlh l id. , 01 the
reqUIred frequency .

ill112 I 112n

. JiS &n i $ ' JiS 6fl

Fit. 2:
Meldllng 01 Ihe
HE 511:J5
InpIII e' 2 OHI

X,' •Rp • R, + - - (3a)
R.

Xp • Rs x Rp (3b )
±X,

Zp - Rp :t JXp (3c)

Examp l. :
Zp in of Ihe NE578 35 at 2 GHt Is 21,5 II •
J43 U. The required parallel c. pacitanc. is
calculated according 10 equa tion 4 as
foll ows :

C/pF • (4 )
2..,f/MHz x 10- Jl Xp Jl 10·"

C • 1,85 pF fUr 2 GHz.

The whol. transtcr mation process is gl ...en
in Flgur. 3

where
Zo • Impedance 01the trln,Iormltlon tin.,

(5)
X,

x,

II me r.act lve impedan ce component of the
transistor Impedanc. is neglti...e tceeecr
tive). II is posslbl. for mltching 10 be mad.
using an inductanc. dlreclly .t the tr.n·
sistor. Unfortunately ....tllbl. induct. nces
cann ot be constructed In Ihe SHF-ran" . ,
which m.ans Ihat it Is .d",lsabl. to carry
out a )./ 4 transtc rmatton of the eeecu....
impedanc.. The r••ewe impedance Is
transfor med to an oppo site ...eiue in • )./ 4

line, which means thai en inductanc. Will
be ,ranslormed into capacltanc• .

The Ir.nsformed valu. Cl n b. eerecretee
according to equation 5:

• - z../

2.1.1. R. act l lmp.danc. Malchln;

If 11'1. eeecn impedance component Of th.
I, an. isl or impedance I. po.ilive. In olher
"Wo rds inductlv.. il Is possibl. for Ih.
matching to be mad. di rectly at th. tran·
slstor wit h the aid 01 a capaci tance. Du. to
the possible spread 01 the transis tor specl·
flcat lons. a trimm.r shOuld be used. and
Ihls should be a c. ramic tubular trlmm. r
wl lh a rcw minimum capacltanc. for UHF
and SHF applications. A parall.1 cir cuit to
ground i. more suitabl. for alignment than
a serle. ci rculi . For thi, r.ason. th. tran
sistor ..ries Impedanc. Zs • R, .t IX,
must b. converted 10 an equ iv.l.nt p.rall.l
Impedanc. in orel.r 10 calculat. lhe r.·
qulred capacltanc.....11.1• . This is m.d. with
the . Id of 11'1. ,0llOWlng equ.tions:

s



Fig. 4 : MalC:hlng Ina Oulpul lmpa d a nc l
01tn. NE 571 35 . t 2 GHI and
uCE - aV / lc ·l0mA lnlo 50 U

If the transformation Hne is in series with
the transistor impedance. the eenee-reac
tive impedance of the transistor is inserted
in equation 5 lor X, . Figure 4 showl this
transformation process in the fo rm 01 •
circuit diagram.

One exception during the reactive impe
dance matching using variable capacitors
is Ihe output 01 the llrsl ampli fier slage,
The reactive component of Ihe output
impedance of the transistors used is capa
ci tive. Since this impedance must be trans
formed to the input impedance 01 the
second stage. a Ilxad induc tance is used at
the ecuector 01 the fl fst slage in order to
provide a simple transformation palh.

Acco rding to equation 6, an Inductance can
be reali zed by using a stripline circui t Ihat
is shorted a t Ihe end for radio frequencies.
The impedance can be selected as

•

57&0

r-J250

OY lJ>\l1--01NE 678 )5

Zo. 531 0
1.14 11... . j lM

0 69pf-• ff\OuClAr>coo
.~ ).J4 1,...

requi red. Since the width of the ttripline is
mainly dependent on the Impedance. a
comp romise musl be made during Ihe
eerecucn of the impedance :

The co mpensation line should be as narrow
as possibl e In order not to have an ellect
on the k/ 4 transformat ion line. On the other
hand, in oreler to mainta in the required
impedance, II must be wide enough Ihat
the widt h can be ecclHl le ly realized within
± 0.5 mm In Ihe design drawing . In prac
tice, a well-proved compromise 15 for tha
wid th of the compensating line 10 be w :::ii
the width of the ),./4 transformation line,

In professional applications, such stubs are
usually made In the form 01 two par1ial
stubs in order 10 have as litlle effect as
possi ble on the trenstcrmation line, This
meth od was not used In the described
amplif iers.

The fo llow ing equation provides infor
mation lor calculating a stripllne as an
inductance (end short-ci rcui ted I):

XL • Zo tane

r e < OOO Q, )../4) (6)

arc tan XL/Za
erl/~I · 360

10, to ~I

6

Fig. 5;
Noll . figuri Ind
glln curv•• 01
thl NE 51S 35
.t 2 QHr .nd
UCE • • V end
le · 3 mA



2.1.2. Rn l lrnptdllnce Matching

Only lhe rN! components 0' the comp'-_
•mpedanc.. a.. uMCI tor c.lcu lat,on 0' lhe
.mpedance 0' the )J4 Iran:slormallOft line
The ,mped 8ra rnulta 8S given In equallon
7 ,

z, • Vl • .. Z,'
II a ,..cUve elern«lt I' connected .n P1iral·
lei WIth the 1,..".."or• •111 necesury lor lhe
equlvlil.nl • • Plrallel Imped ance to be
.nMrted .. Z, or Z•.

2.2. Nol , . Match ing 01the Input Stave

The low. , t no,.. l igur. 01 an amp"lla,
atage will nol coi ncide with ita optimum
(power) matching. but with a certai n degrM
01 mismatch . Th. complex sourc.,.flec t·
ion coe llicleni r. I' gi ....n by the manulac
tu rers lor aliQnment 01 an ampUlI.r ,tage
fo r minimum nol" I,gu re, Th. requJred
source Impedance can be obtained Irom
this value with the aid 0' equation 2 or
from the Smith d.agram. The valu.. lor r .
are not glYen in tabula r form . but In Ih.
form 01a Smith dlag r.m.

Ftgure 5 lhOwIsuctl a diagram wl lh Circu
lar contours. The gain curwa (con lJnUOUIII,..,ont.rMC1 the noo.. 'Igure curwt (w' l h
dashed II,..). The g'VWI l"IOI" f.gu .. can
be Obta.ned wl!flin a l"IOI" I.gure curve.
The matching gain value multI from the
dB-value 01 the interMC'led g.on cu....... For
example: NF . .. dB at Gp • 10 to 11 dB ,
or NF • 2.34 dB al Go • 8 10 9 ee It II
thus polllb'- to determine wh.ther ....g.
~ted valu. are g.V'WI by the manu lac ·
tufWf1 01 p,.."pllfiers .nd convwtel'l by
determ ln.ng whether the giv.n no'le
Ilgure .nd ga.n valu.. match those given
lor the tranalltor uMd,

Thll co mplicated methOd il only advlubl.
when an eXACt calc ulation 01 Ih. in"r
actionl with in the tran siato' ia to be taken
Into consideration . Thll method 01 calcul 
ation I, part 01 the prevloully mentioned
T159-prog,am. The impedance obtained
from I " II UMd lor a almplif.ecl noi ..
matchmg

In order to a'9" the ampli'ier lor m.n lmum
noiee r.gure by ~uremenl or by ..r. tl'le

input network ihould be In Ih. term 01 a
variable p.·h lter th.t can bit vaned Within
wide IIml tl . A PI·filter tl also *'vIMbI•
when no accurat. " PIir&metel'l .I" av•• I
ab" for lhe e.act calculallon. bul on ly
onter or axlrapol.tecl values. Thl' II the
eue. lor Instance. for the 2.3 GHz vel'llon
to be descnbed later .

3. FURTHER CIRCUIT DETAILS

3.1. Op. reung YoIt-Ve Supply

The base and col lec tor VOltag.. mUll be
led to the trantlllors ,nsuch a manner that
they ee not affect the matchmg network• .
Th.s il ach.evec:t ulong ••tremely n.rrow
),/ 4 line, that are ,hort-elTcult~ lor SHF at
the ends. Thil short ci rcui l il transformed
by the ),/ 4 line to an inhn.t. value 10 thaI It
dOfl$ not Interfer. with the malching lines
al the t ransistor connection• .

An impedance 01 150 0 wa. selected lor
the voltage supply lines. This means Ihat
they are only 0.1100 4 mm wide,

The SHF-snort ci rcuit at the end 01 the
lineS II allO achieved With the lid 01 ),/ 4
linea Ihat are COf'In«te<l 10 the narrow vert
age supply hnea and a.. open al I~ Olher
and , An impedence 01 25 0 was selected
lor these h...... Due to their relat.W'Iy wO
e,. theM 1",* e'lO represent cap.citora
and teem an ~.tlOnaJ IhOrt c.reul l lor
SUCh high 'requenc:• .

The voltage II tad to the .nt.rleCt ,on Of
both lin" via a amall r.... lor ,

3.2. Num~r 01 Ampllr ler Stage.

According to well-known formula. the
overall noise "gure 01 the rec.t". sYStem
will h,ve a low valu. II the no,.. figu .. 01
the preamplifi.r il conllderably lo_ r than
thaI 01 the ml.er• • ee 'Ntlen the pr..mpli .
her also po....... a high gain . For ex
ampla, l or a preampli lle r With a noi,,'igure
01 3 dB and a gain 01 10 dB in Iront 01 a
mixer with a ncr.. figure 01 12 dB (lo r ex.
amp le a hybrid ring ml....r). an ov.rall noi..
' ig lll"8 01 5.4 dB would mult. On the oth.r
hand, a prewnplilier wllh the same no...
hgu r. bu t 20 ClB ga.n In front 0' the lime
mi.er would provide an OV'eran nOise I.gur.
01 ,pproxunataly 3.3 aB

•
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A; Since Ihe gain of a Iranslstor slage aligned
for min imum noise Ilgure is only Iisled al
betng 8 to 11 dB in lhe data sheell, it il
nece.sary 10 use two amplilier Ilages in
order 10 ensure lhal lhe low noise !lgure of
lhe Iransislor is uillized 10 Ihe lull In Ihe
receive .ystem. In Ihi. case, Ihe firsl slage
ill aligned lor minimum noise, and Iha
second slage for maltimum gain .

The large-signal behaviour has nOI been
laken tete consideration, and lhls is slill
net Importanl on Ihe SHF-amsleur bands ,

The operating polnlt (UCE, IC) lor mini 
mum no ise and maltimum gain are given In
Ihe data .heelS 01 me SHF-transist ors.
These voltages musl be stabilized wilh res
pect 10 temperalure and vollage "ucluat
ion• . The circuil given in (7) and (8) hal
been lound 10 be very favorab le for Ihi.
and is used in Ihe cescneee amphl lers.

The Siabilization cirCUit uses a vollage
feedback 10 the base In conjunction with S

eese-ccnetem current aource, A voltage
slab llization using a zenar diode is used lor
alabillz;ng voltage fluctuations thai can
occur espec ially during portable operation .
Figure 6 shows the circuil diagram 01 lhil
[)C.(:ircuil.

Fig. I : OplrlllP\g pol flf I clJUIh'nlnl
and Illblllllllol'l

The zener voltage should be apprOltimalely
1 V grealer Ihan the given eeneetcr ..miller
voltage . The value of the dropper resistor
Ad Is I.'ected SO that twice lhe collector
current Ilows through Ad al the nominal
operating vOllaoe 0112 v .

o

Eltample :

UCE -8V; Uz - 9.1 V; Ie - 10mA;

UB -12V.

Ad - O~62\ - 145 0 (atand. value 150 OJ

The lundamental consideralions In the pre
viously mentioned articles are nOI 10 be
repealed here. However, lhe eQuallons for
Flgur. 6 are 10 be given:

RB
hFE (Ue e - UeE)

(0)•
'e

RB'
hFE ll; Uee

(9)•
5Ie

RBl
hFE (UCE - Uee)

(10)•
"e

Re
hFE (UCC - UeE)

(11)•
(hFE + 6llt Ie

Ucc -Uz ;
UCE and IC Irom data sheel;

UaE - 0,7 V lo r silicon Iransiator s;

Use - 2 V for silicon transistorl;

hFE trcm Ihe dala sheel (assume hFE 
100 i l nOIIi$led).

For alignment 0' lhe operating point, the
indIvidual resistors Ae 1 and Ae2 are re
placed by a singl. trimmer polentiometer.

ThiS temperature stabillzahon operales very
salis facto rily : The collec tor current only
varies by approximately ± t rnA from lhe
value sereetee al + 2CTC throughout the
temperature range 01- 2CTC and + 6O"C I

The operating voltage may drop down to
10.5 V withOut allering the collector
currenl , The vollage stabilization II espe
cially advantaoeoua aince the maximum
pennissible collec tor--emttter vollage 01 Ihe
given NEC Iranl il tors only amounts 10 11
and 12 V. respectively,

4. CONSTRUCTION OF THE AMPLIFIER

For the previously ment ioned reasonl . two
slage amplifiers were conalructed for tne
23 cm and 13 em band equipped with Iran-
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SHF-elrc;ull diagr.,,,,
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ac. 01 the boa rds il nol
I 3 ,2 mm diameter a re

eedfhrough ca pacl lo,. C 8·
oni on Ihe board marked ~

C 13:

01,02: Zener dlod. C 9 V 1

RFC : Ferril. bead on resislor lead

C i.c-.C 7: Chip Cllpacl lOt 20- 100 pF
C2,C3.C 5: 0.5 - 3 pF ceramic minl.lure

tubu lar tr immer
(e 3 dele led for 23 em amplifIer )

C 6: 0.5·6 pF ceram ic min iature
tubula' trimme,

C 8, C 12: FMdlhrough caplCltor
470 · 1000 pF
10 tJ' I 25 V tarna tum
eleclro~yllC

.(1 nF e.t'amlc: capaCIlor

10 D (value unCritical )

C 14:

R 1 • A 4:

Figu,., t. 10 and 11 I/'lOW the condUCIor
tide 01 the 23 em prHmphlle. conslrucled
on. PTFE boIrd (OJ 8 PI008, and 01epo.y
mAlariat (OJ 6 PI009" .. well al the 13 cm
prMmpUlier on a PTFE board (OJ ePI 010,.

rea~, il shown Irom
the pP'K)tog rap hl gl~ In

'Us
1 0!l '1 ~V

RI e ll

~"..l.. cu
H

I "

"1
"""..

sillor type NE &t5 35 in the In put anCI lrln
sisto, NE 57835 as second lIage, Tht
amplifier wa constructed using • PTFE
glulflbt. eeee (1.57 mm thick), In
additIOn 10 thll. • cheaper lI.rsion WI'
developed tor the 23 em blind equipp«!
WItt! two NE57835 UWlg an .poxy 0....•
litn bQ,Irci, aI80 1.57 mm Ihick. F1gu,. 7
end • gl~ the Circuit diagram va llCJ tor en
th~ .mph'.... ~,.tely ro, SHF and DC.

f ill.': Clr<: ult ell'8"m ollh. op.,.llng
poI nl .dlu.lm,n! . IOCI .t.bllIntlo"

Compon.nts:

Band T'
EICh Or the thT 1 both li des In

23 em NE 57835 NE 578 35 Ftgur.s 12 10 17,

ina.penliv. Tt'Ie ground IIJrl
verllon e tched. Hotel 0
23 em NE 645 J5 NE 578 35 drUied Icr lhe I
13 em NE 645 J5 NE 57835 C 11 al lour poli ti

With rings.

eond R ' R6 R 7 R' R' R10 • 1 ••
23 em In••• 41k '70 12k 150 330 10' 'O k 10 k
pen sive version

23 em • 13 em I,. 220 12k ' 50 '50 100 25k 10k

,
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Fig. 12 and U ;
Photogr.ph 01 the
23 em p,..mpllfl., IPTf E)
,howlnll both ,1M,

'}g. • :
PC-CO" d of the 2' em
p...."'pUll.' ..lint
PTn mal, rial

•

Fill. 10,
PC-bo l rd lor til, 23 em
p"'I'1'19 I1I'., "II",
l POI, mlllf••1

DJ6'l oo.

fig . , .. and 15:
Phologllph of 11'1,
23 CftI pr.,"'plllll' ' lpoI ,)
Irom both l id.. i. • •~T

f ill. 11:
PC·bOlrd for Ii'll 13 em
pr••mplllll' u.ln9
PTFE ml'I,'l l

1'111 - , . Ind 17:
Photog,.ph of th l
13 em pr. ,mplif."

I J em •

• 0' • " ".:=~.

i~-J_ OUI

• ••

Fig. 11:
It .. 1'IeC••••"
IOf II'lrough-eontKta
to " m.d. tOf the
emm.r conneetlon
• urf.c..

Some tendency to escill,lion was observed
wi th Ih e l ltst prototypes when the two
emitter con nections 01 Ihe transiators were
bent down and placed through 1 mm hole.
10 the gro und aide 01 Ihe board . For Ih ls
reason, only small contact surfaces . ,.
provided lor Ihe emitter connections, which

$cr.Io"
S\ol

mual be provided with low-induc tive con
l act 10 Ihe ground eurtece. This 's achieved
by sawing a small cut along the nerrew
side of this surface and placing an appro_l
mately 2 mm wide copper tcu "rip through
thi s slot. The copper loll il then loldered to
bo th sldel 01 the board . Flgur. 18 I howi
th is in the torm 01a drawing .

F~. lS ;

Connection
dl.gr.mtor lh•
NI!C Ir.n.l.lora,.
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Alter this, the Iranslators at. loldered 10
the striplines without shortening the con
nection leads. In the CoIN 01 Ihe NEe Iran
sistor., the diaoonally cut conn.clion II the
base (see Flgu~ 18).

Due 10 thei r minute di mensions, th.
Ir ansiSlOrs can only be provided with a
cOded type designation: thls " Co (or
another small letter) In the case 01 the
NE 57835, and Kz (or another sman le1ler)
lor the NE 64S 35,

The tr . pezoidal chip capaci tor. C " C • .
and C 7 are IOldered Inlo posi Uon vertically
at the Interrup tion. of Ihe . triphnes. The

ground co nnection 01 Ihe ceramic tubu lar
trimmers depends on the ty~ uled. In Ihe
case 01 the subminiature trimmers type
AT23 (Stettne r), Ilo ts are cut into the
boa rd at the po"tion, marked with lines,
and th e ground conneeucn 01 the tnmmer
is then p laced th rough the alot and ecr
dered , In Ih is manner, it II PQUibt. 10
achieve yery short connections . The cape·
eneoce l ur1.ce 01 Ihe trimmer, il lhe n
soldered 10 the strlpll nes.

If trimmer, Withou t connection lead. are 10
be used . a IITIaIl br.ckel m.d.. from .ilver
plated wire ShOuld be ben l .round lhe

11



The ga in was measured with • HP signal
gene rator, multiplier and spectrum analyzer.
The no~e fIgure was measured with a AIL
noi$8 ll8"erator toge ther with an inter
dig ital converter as described by DC 0 DA
and Included preamplifiers subsequent to
the pr.ampUliers to be measured. Since a
narrow -band mixer is used, the measured
noise f igures are single-si deband noise
figures of the preamplifier Incl udi ng a small
contribullon from the subsequent unit .

The sc-bceroe described here are designed
for translstots type NE 57835 and NE64535.
" other tran sistor types are used. one must
expec t inferior values for gain and noise
figure If the stripUnes are not recalculated.

A sign al generator . beacon signal or a sig
nal from another radio stallon is requi red
for alignment 01 the trimmer capacitors . It
is assumed that the mhter, oscillator and
IF-amplifier have already been aligned
co rreclly. In most cases, the signal will still
be heard weakly insplte of the teet that the
preamplif ier has still not been aligned cor
rect ly. The trimm ers are then aligned one
alter ano ther in several processes for maxi
mum gain. Finally , the input trimmer or
trim mer, should be aligned with the aid of
a noise generator, or by ear, for best signal
to-no ise ratio.

The bandwidth of these ampli li ers is 50
great that the relatlvefy wide amateur bands
inclUding any change of the 13 cm band
are ampli fi ed without deteriorat ion.

First stage Second atage

10 mA

10 rnA

23 cm inex- 3 rnA
pensive Yetslon
23cm+ t 3cm 7 mA

Band

5. ALI GNMENT AND MEASURED VALUES

ground connection and the two ends of the
wire placed through t mm diameter hole.
In Ihe board and soldered both to Iha
ground surface and the trimmer . The capa
ci tance surface Is soldered to Ihe stripli ne.

The 'eedlhrough cap acilors .re soldered to
Ihe ground surface. The low-value resistors
lor lh e base and co llector voltag es are 101·
dered with sho rt connection, to Ihe teed 
through capacitors. Ferr ite beads are
placed ove r the wire ends at the other side
of the resistors all er whIch they are sol
dered into positIon at the inte rsection 01
the wide and narrow lines.

The PC-board should be soldered into.
case Which allows the base and cover to be
removed. It Is. however, also l ulficienf
when a screening panel cons truc ted Irom
thin brass, copper or lin plate Is provided
around Ihe edge of the board. Holes 01
approx imately 4 mm diameter should be
provided fo r align ing the trimmers.

A small cutout must be provided at the
inpu t and output 01 the ampli fier to iii the
protruding insulation between the inner
conccutc r and flange of the BNC (N is
better ) co nnector. The Inner conductor 01
the connector Is directly SOldered to the
end 01 the striplines. This can be seen in
the pho tographs.

The d ropper resistors A 5 - R 10, the two
tr immer potentiometers. the two zener
diodes and the bypass capaci tor C 14 ara
accommodated in the ground side 01 the
case as shown in the photographs. The
common 12 V connection Is made via teeo
through capacitor C 12 in the screening
panel 01 the case.

IIs

•

Belore co nnecting the operating volt age lor
the fir st lime, the trim mer realSlors for the
base voltage ahould be adjuated to their
groun d end stop. A rnA-meter is now
co nnected Into the co llec tor Une 01 the
t ranSlato r to be adjusted . The tr immers are
no w adj usted SO that the follow ing collec
tor curre nts result;

II strong signals are present In the neigh 
bouring f requency ranges, It mly be neces
sary to provide a narrow-band, low- lOSS
tiller. 0 ' course, the Insertio n loss of the
IUter will deterlorlte the noise figure. Pro
vision of I filter Is l isa advlSlble when the
noise component at the Image frequency of
a wld eband miller is to be eliminated. In

"
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order to ensure that lhe no," I,gure 01 the
preampllher II not conSIderably lHleno
r.ttld, the 1111.,. should M connected
betwNn pr.-nphller and ml.er in thll
cae. High-qulhty CObial or int.,.dlgltal
'mers Ihould be used in all casel.

A aimilar prNmpliller lor lhe 9 cm band
will be constructed USing RT-duroid
ma terial al soon as activity warrants thil .
Thi. w il l then be descrIbed in I lu lure
.l1icle.

I , COMPUTER PROQRAM S

At prltYiously mentIOned, program. have
been dltYetoped tor the mlnllture compuler
TI-59 which .. programmed WIth magnetIC
catdl. Ttli••'Iows the follOwing to tle c0m
puted ,

• Thlt OUtput ...flectlOn cc.fflClent an· lor
noi.. m&tchll'lO of the 'Irat stage

• Thlt cor.-.c:1ed input and output reflect
ton cc.fficienta ... - ....d s",- lor ..multa
neou. input and output matching (both
laking the lorward .nd return tranlf.,
cca llicient, s". and '" inlo conllder
allon)

• The transIstor Impedancea Irom Ihe
renectrcn coefficienta

• The alability behaylour and Ihe calcul
ated gain

• Mal ch ing networkS (IenQth and width 01
the IIrlph,..., dtmeostonl 01 the rMCtlve
Impedanc41 elemenll)

• Reslatance Y"uea lor alignment of the
oper.tmg poinll

The prOQrama are ayallable from the author
al • cost 01 OM 100.-. Tney Include thr..
recorded TI 59 magnetIC cardl . lhe pro
gram list. input instructlona. • nd • com
plete c.lculatlOn eKlmple,

7. REFERENCES

(I) P. ShuCh, WA 6 UAM , M,crosttlphne
Preamplil tera tor 1296 MHz
ham radio magazl",
April 1975, pag" 12 - 27 and
OCtober 1975, paoes 42 • 46

(2) P, Shuch, WI..6 UAM ; Sotld-state
Microwave Amplilier Design
ham radio ~azlne
October 1976. pagea 40 - 47

(3) K. Hupf.,.; Str iphnea lor VHF and UHF
VHF COMMUNICATIONS 3.
EditIon 4/1971 , pagel 207 _ 216

(4) W. SCtluPYMcher DlrnenSlO'''"9
of MlctQItnphne CltC\I,ta
VtiF COMMUNICATIONS 4.
Edlhon 3/1972.~ 130- 143

(5) J. Fisk. W 1 HR. S,mple Formula
for MiCl'Olttlp Impedance
ham radiO magazine
December 19n, pages 72 - 13

(6) J. Fisk, HR
MicrOl l rlp TransmiNion Line
ham radio magazine
January 1976. pag•• 28 ·37

(7) K. Richt er: o.sign-DC-St.blllty Into
Your Transiator Citcuill
Microwaves, December 11173.
page. 40·46

(8) J . Fisk. W 1 HR'
Low-NOI" 30 MHz Preamp"f..r
ham radiO magazine
October 1978, P'lQft 38 _41

13



• A System for reception and display
of METEOSAT Images
Part 3

by R. hllert, DC 3 NT

"

A toni oscillelof modu " II r... l~ to
operate the VHF-fec;eN., descnt>e<l In
part 2 01 ttl is article. The 0" 1II110r to ba
described In tt1l, attlcle can ba conalruci.
~ ...lIy.

The image procesSing electronic. comprise
eight PC-boards and have been lurther
developed in the meantime; (11 I' etten a
long and diffIcult path betwMn an operat
ing prototype and • system Itll. " reliabl.
enough to be published I). A' pr...,,1, I~
lal..t. thIrd prototype II being constructed .
The lates' state-ol·art is allO 10 be men
tioned to Ihow In. ••tent 01 1M ClfWllry
and the pC)SS1b!litlfl.

4. THE LOCAL OSCIl.LATOR

TM reuon. why thti VHF·ree•• ...., could
nOI be led to • crystal-conirolled ltequency
or 137.5 MHz. was alreedy dllCuaed In
prwlOU. edltlOnS- Dr," 01 the METEOSAT
Irantmlt lreQUWICY due 10 ag,"O (ICc:onling
to the specIficatIons • maximum 01 :t 20
kHz in 3 .,..,,). as well as vanll.ona 01 thl
lOCAl oscilialOf frequency In ttle convener
due to temperature Iluctuatloni and aging
II 2: 20 kHz are also assumecl for ttlil. Itlll
will relult In a reqUlrecl luning range 01
1 40 kHz lor lhe VHF·receiver.

In ordar 10 keep the circuitry al Ilmple as
pouible, an lC-OlelUalor il ulilld I tla' OIeU·
lal.. al Itle rlllCluirecl Iinal Irequency (re.
ceive ltequency minul IF). and can be
tuned using a varactor diode (VCOI. Of
course. III ltaDlhty il not sulllClent WithOut
an automatic lrequency control (AFC) loop
which tunes !he Irequency _ and thuS the

IF - to the center 'requency 01 the F...•
dllCrlmlnator. The capture range 01 such
an AFC·circull iI u great as Ihe IF·band·
width. in our case, ~ 15 kHz. However , It
must al,o be necesury to capture other
signal. that are not wl lhin ttle IF·bandwldth
e.g. in periods of non-operation or when
changing Irequency. A scanning circuit Is
used here that sweepi Itle olclllator 2: 250
kHz around ttle aelectecl center Irequency.
.... soon al a Signal II received. the line
tuning il made automatically. The change·
over IWltchlng 'tom tM scanning 10 AFC
mode il conlrolled by lhe loQueictl 0' the
recei....r: .. lOOn .. a lignal appM". Itle
SQuelch will ~. and lhe oaciUator
module will be twltchecl to the AFe mode

The wide luning ranQ8 01 ttlll voltage con .
trolled lC-oIClllator off.,.. a lur1her advan·
tage: It II poI&IbIe to delete tne MCOnd
crystal In the "'ETEOSAT converter. and 10
...... the IWltChtng lyltem and control line
to the COnvertef. Si~ It .. pou.ble tor lhe
~I oscillitor 01 the VHF·receiver to be
twitchecl 10 a lrequency lhat il 3.5 MHz
higher. In thIS caM, one will only require
the crystal lor Channel 2 (1691 "'Hz, which
uses a crystal Irequency of 88.306 MHl)
and will then receive according 10 the
lo llowlng frequency plan :

1691.0 "'Hz - 137.5 MHz
1694.5 MHz -14, .O MHl

The VHF·receiver module DC 3 NT 003 II
then tuned to th4t frequency range 01 13610
138 MHz (VHF salellite band) ; ttle MnSltlVIty
at 141 MHz .. more than suftlcient wtlen
ulled in conjunction with the previoully
mentioned miCrow..... converter.
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• .1. Circu li Detli Us

The co mplele c,rcu,t d~ram 01 the OK"·
!It()I " ",ven In Agu~ 21 The actual oecll·
la t04' '1 eqUIpped wIth Ir,nllitor T 1 In •
Col pl n . circul' and is lollow«i by • buttar
equlpPlKl W ith thII DG·MOSFET T 2
(S F 9(0). TM output~ 'V'I~ ~
tween P1 3 and Pt. IS v,nable In the rang .
01 appro• . • 3 dBm (2 mW) and - 10 dBm
(0.1 mW), which allows II 10 be matchltd to
.M requirtmentl of the miller. Thl' "
achieYe<I by varying the "al..2 vollage Of
Iranlill or T 2. This process has hWe . 11-<;1
on the previous ci rc ui ts, and the output
powe r I' very Itable, lince gete 2 II led
with the , tabil lzed voltage from the cecu
la lo r.

A minialure rllay is provided o n the bOard
that allows two d ifferent trimmers to be
co nnecle d in p.lrl tlel wilh the OSCillato r
COli . Th i, .II~ lhe Irequency shllt 01 3 5
MHz 10 be Nt lor .-.cepllon 01 the two
METEOSAT~'

'... • I 2

fnYWJ':JYI'066
.'

The OIell lllor lreq uency IS ,wllched Irom
126.8 MHz to 130 3 MHz " this i, not reo
qUlred . II i, pclUIble lor the re lly af1d one
0 1 thl tnmmel'l to be delated al'K! to
connect the temalning trimmer cap.lcttor to
ind uc ta nce L t With lhe ltd of a bn dQe .

The frequency Cln be line- tu ned With Ihe
l td 0 1 the varlcto r d lodl provided I ' Ihe
emiller 0 1 the ol clllitor translltor . It ia
pOSSible With thl, to tune the re ce lYe Ire·
quency Irom 137.5 MHz (NOAA) to 137.3
MHz (METEOR), or to 137 62 MHz
(TIROS N).

A qUid .mph"er I t ILM 3201) I nd thtee 01
lour e lectronic SWitches (I 2. 406&) .,e to
be Man in the iowaf p.l1'1 01 thl' ClrcUtt d tl ·
gram . One Imphh., (No 4) i, connected U ..
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FIg. 22: PC·~rd DC ) NT 0001

an integ rato r. and • lurther (No . 1J as an
amplifier wllh hysteresis beha viour, When
the squelch is closed. tMy ar. led Nell, via
an erec t rcmc swit ch , which resu ll s in I
Ulangular,wllYe output voltage whOM
reversal po ints correspond to Ihe hysteresis
switch ing threshold . Tha triangular-Wive
voltage now sweeps the c eeuretc r trequee
cy with the aid 01 the eecc nd 'iaractor
diode that is loosely cou pled 10 Inductan ce
L 1. The scanning range is dependant on
the value of the coYpling capacitor, in our
case 2 pF.

II • Ilgnal il reeetved. lhe squelch WIll

open, and PI 13 of mod ule OC 3 NT 003 will
actlyate • fu rther elec:frc rllC SWItch via Pt 2
01 lh e recerver modu le wtl ich will Ihen
sWllch Ihe integ rator vii. • matChing alao.
(ampll fle, No .3) to Iha dllCfl minalor 01 Ihe
rece iver. Th is mean. thai II il SWitChed 10
tha AFC·mode.

The ele ctronic sw it ches are in C-MOS tech 
nOlogy , and the type 4066 used possesses .
bu ller empil lier. Although type 4016 hastha
same pin connect ion" it doe, not hava
th ese bullers . and since the SQualc h can
provide vol tages in the range 0 1 0 Y up 10
th e value or the opera tIng voltage. th IS can
cause unrel iable IWl lchlng condillon, If a
bulfer i' nol used.

,

".2. Construc;1:1on

A slOgle-coated F'C-board DC 3 NT 004 was
devel oped lor accommOdation of the
descr ibe<! scanni ng OACiliator (see Fig . 22).
The d imensiona o/ thi a board are 100 mm •
70 mm . The local OACiHator stlould be
accommodated in I screened metal case
1010 which holes have been prov ided lor
alignment (lor (he two trimmer capaCito r,
01 L 1, and (he three trimmer po tentIO
meters).

.....2,1. Componentl

T 1: BF 199 or Ilmilar UHF t ranllstor
T 2: BF 900 or similar DG-MOSFET

I 1: LM 324 (Nat. Semiconductor )
I 2 : 4066 (RCA, Moloro l• . Phil Ip' etc .)

2 B8 109 (Siemens,
1 C 7 Y 5 zener diode
1 any silicon d iode

L 1: ready ·wound indUClanc.
(Neosid 00(118)

RFC: 18 turns 010.3 mm d.' ,
enamelled copper w ire
wound on a COIl core
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2 p1qtlc-tolltnm~. 10 pF.
7.5 mm dla . (Philips)

A IPacing 01 5 mm II availabla lor tha
varlOUI ceramic dllk c.pacilorl be tween
2 pF and 4.7 nF.

A apacing 01 7.5 mm II provide<l tor the
three plastiC-loil capac:ltOtl 01 0.1 I£F,
0 .47 I£F and O.68I£F.

TN! thr.. trimmer potenhomel8l'1 a,. Iypn
lor hOrizontal mounllng with a lPKing 01
10/5 mm .

Pl3
PI 2/0rounc!

Pl13
Pl'

Pl17

Pll
PI 3/Pt 4

Pl,
Pl,
Pl,

... 12 V
VFO OUI
Squ.lch
Dllenm ,

..... a IWIICh

17
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It ,. also ~ry to connect the Ironl·
~nel po'ent~l..,. lor 'I"e luning ••
shown in the circuit diagram and 10
connect the CliScnmrnltot mala, 10
connKtlon points PI 7 and PI 8. although il
II no longer 10 edv.n~u. when uI,ng
Ihr. oscin.IM. " will now IhoW lhe ..ala 01
lhe scanning process: and lhe poe,IllC)rI a'
whICh the~ Slops wIll give an idM 01
lhe ItlKlueney,

F~ur. 23 Ihows • photograph 0' the rNdy
I~peral' OSCIllator module A '~uency

counte' i' ....ry helpful dUring Iha alignment
prOOHl The frequency" now ..t With Ihe
a,d of the COtl core and tnmmer C&p.cltor
10 the r~ rteel .... treque"C)' minus
10.7 MHz The 11~lunlng potenbometer
should be In III cente' polillon. and th.
squelch Open.

The trimmer potentiometer lor the oper.t
ing point I' now adjusted Wllh the Iquelch
Open 10 that Iha frequency indiClihon
(meter between PI 7 and PI 8) ,lowly movn
In one 01 the f'oNO drrechons

To check operahon, it is neeeSlaty 10 r.·
eeive a aignal. The frequency indicallon will
Ihen SlOp. • nd hall the oper.tlng ...oll.g.
(I.' .pprox . 6 V) Should be pr.sent .1 pin 2
01 I 3 01 module DC3 NT003. when
meuured WIth. h.gh -Impect.nc. ()C....olI ·
~Ier , Thl, 'IOltaQe ....Iue will only .ppear
When the receiWKl frequency II tuned
._aclly .ymmetrlClll to the d,scrlmlNlor
Ct\araclerlshC.

U~r normal condlllOns. th. SQuelch
should only ,IU.I cION. 10 th.t II ()pen'

qUICkly .nough a. soon as • Ilgnal IS r.
ce,,,",

5. IMAGE PROCESSING

Th. o...er.1I circuil and operatmg posslbill
he. are now to be ditcuued with lhe aid 01
• block diagram .nd front pan.1 dr.wlng
Thl' .y.t.m does not only .1I0w one 10
ChOON t>efWeen two m.lhOds 01 Im.g.
processing (Photographically U,lng •
monitor tube or with. FAX-m.chlne) but
allO allow. one to select 11'1.....riou. Iign.1
sources luch as ....ETEOSAT con ....rt.r .
VHF-receiver. lW or SW rec.I....' . or lape

record.r . It .Ito Includes the CirCUits lor
lhe ....rIOu. oper.tlng 1PMd' 01 240 10 48
lines per minut• . as Mil •• Ihe ....alu.tlon
Circuit. lor the ....neu. It.rt-.IOp 'IQNI• .

ThiS .1I0ws the construct()( to decide which
model 0' ~tlOn .,. reqUired belore
commenCIng construchon It I'. of course.
possible thai only OM or two 01 trleM
pos.s.bihtl" are requl~ In thl' caM. the
other parts 01 the cm;ull can be cJeleled
The PC-boards contain .11 Indi...ldu.l
CirCUits; however . !he compon.nt. that can
be del.ted when one or more 01 these
functIon••r. not reqUired Will .lways be
mentioned in the eMtalleddelCrlphOns

After completing ttlt' third prototype.•11 01
tne electronic CIrCuitry I' now eccommc
da led on .ighl PC-board modul••. Three 01
these ar. localed in Ih. ...icinity 01 th.
monitor tube; The high-tension supply
DC3 NT 010. !he delleclion ectcut Itage
DC3 NT 011 and the power .upply lor th.
camera motor DC3 NT 012. Th. other lIVe
PC-bo.rd modules DC 3 NT 005 to OOV h.....
standard Europe.n .iz.. and .r••cccm
modated in .n indtvidua' case, Tne trent
panel drawing 01 thl Im.ge processing
module given in Agur. 24 "'OWl lhe pOISl

biltlles provided by thl' unit ,

In the lI,.t module lrom the left. one Will
find the Change-Over twItches lor the
....riOu. AF_~1 sources, lor the SUb
carner mOdulallon (AM/F ....I. .nd lor the
recording 1PMd. as ......11 as the on /off
SWllch .

The second module contain, the . tart-stop
logIC: two adlustable AF·lll1er. between 200
and 500 Hz .re prO'tlIded complete wltn
lED-indlc.to,.. For Inst.nce. these 111I.r.
should be set to 300 Hz and 4SO Hz in the
case 01 ....ElEOSAT to ecn...a'. the
.....Iu.tion cirCUitry. Th••tart pul.. can be
ellher pO.IU.... or negatl .... going

Th. oth.r control. on thl' mOdule are lor
image commencement. In th. case oj
orbiting w••ther sal.lliles suCh as TIROS N
or NOAA 6 These ,,'.Ult.. Ir.nsmlt th.lr
APC-im.g.. In lhe 137 MHz range conn
mlOu,ly. I,e. Without .t.rt tone• •ynchron
iZlng unpul.... and stop tone. However. •
tone burst II transmlned .t the commence·
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Fig. 25: A wldeo .lgn.1 lin. 01
TIROS N or NOAA '

non-required channel with the aid 01 the
burst frequ ency. The lowesl changeoOver
switch wi th lhe two control lights on the
second module is prov ided lor Ihls.

The th ird module Irom ttle le/l con tain. the
control elementl lor Ihe lalum lle machrne:

Start 1 will commence in sync hronIsm II
the push-button is depressed dUring lhe
synchro nizing pulses; start 2 will com
mence immedialely as long a. the IIOp
,wilCh is not selected . The SlOp SWIlch WIll
d isable the start cucun. To 1l0P the
fallimile machIne , the SWItch need only be
swi tched otl momentarily. Another SWItch
allows the image to be recorded pos itIvely
or negatively. and .. lurther SWitch i.
pr ovided 10 SWitch between two diflerenl
gamma-equalizing circu lls, I.e. grey -scale
Characteri sti cs, Finally, contro ls are pr o
vided l or br ightness and conl rasl; the latter
contro l can be var ied between 0 and
mtmrte (_ black/while ). The operalion 01
the machine is inclicated With the aid 01 •
contro l lamp ,

The l ourth module Irom tne lell Is very
similar to tl'le Ih ird and is provided lor
operati ng the monitor tube . An tnetanta
necus start-switch, stop- switch and a posi
l ive-negative changeover switch ara pro
vided. II the Imago are to be pr Ojected m •
slide pr ojector .'te, devetopmenl . one

Imo.ge
( HI

Ilml~lIm~
! I I I

Burst lmo. ge
1040Hz ( H 2

Burst
832H z

A special lealure 01 the TlROS N and
NOAA 6 satelil le should be menhoned :
Both o f these N lelli t.. transm it the im..g.
inlorma lion simul taneously in two channel l
(e.g. visible and i nl ra rt~d ) . These two
channels are writl en slcla by side ul ing two
di llerent bu rsts, as shOwn In Flgur. 25. II i l
now possible lo r either both Images 10 be
reco rded .ide-by-slde by ..lUng the hne
.peed 10 120 II"" per minute, or to record
with 240 lines ptIr minute and to blank Ih.

meo t ot each line. This burst is used lor
slarting Ihe image processor, and a push
bunon swit ch is provided on Ihe Iront
panel l or (his. II a certain image.egment i.
required. it is necessary to know Ihe
satelli le palh and the time 01 Ihe equalor
crOSSing. II IS then possible to delermine
the commencement oj Ihe image WIth Ihe
aid of a slop wetcn.

' i
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should ..teet position ~POS~. In tha caM
01 pilper Images (enlargements). 1M imag••
shOuld be recorded in position .NEG.,

The potenliOmeter -lines- ....ould be let,
to 800 lor METEOSAT, and 10 1800 'or
TlROS N anc:I NOM & (only "-II the IfNge
will be Yllitlle due 10 the ~.,I...ng 01
one cnanMlI. end 10 between 900 10 1100
In the ca.. 01 'l¥M1hef" maps on lW or sw

The bright,... and contrast controll .r.
IndePendent 01 thoM 01 tha ''''Imli.
maehln• .

Tn. I••t modu'- Irom the l.ft ltnaUy con
tains • num.ricaJ sWlICh lor Mle<:llng lha
numb4tr 01 Imag... an end-ol·fllm indio
calIOn end switch-oH. a melar lor y~
dr.ve 10 lid adjustment 01 brightneN and
conlra.l. II well as a meter lor indicahng
the slylus c:urrent 01 lha 'uimil" machlna.

5. t . Block diagram

The block diagram 01 the imaga proceuor
Ihal ha. been discussed in tha previool
MellOn il gi..-n in Figure 21 As hal been
previously mentioned. it COI"Ilainl the llya
mocIuJet DC 3 NT 005 10 009 , Tha following
informallon IS to be grYen 10 provide soma
undef1tandlng 0' ttlft concept and to allow
a eIec•••on IS to the IndIVidual reqvt,.-
men"
DC3 NT 005 IS the so-alled ylCt«) bo8rd
Th iS module I'~ With the sub 
c.met Yla the AF-source SWitch Tnmmer
polent,omelers plOY,ded on the rur panel
allow aU I........ 10 be adjusted to a certain
yalue . II is possible 10 select 'Ither an FM
or AM demodulator (METEOSAT) The
demoduillor is 10Uowed by a low-paN hiler
10 reduce the Mise bandwidth. The veee
'Ignal can be recorded at this point on one
ehanne' of a stereo tape reoorder. A ayn·
chronlzmg tone 01 1350 Hz hom module
DC 3 NT 006 il recorded on the other
channel 'Imultaneoully. Thi. i. uled a.
relerence IreQuency during playback and
conirols the whole system wllh the aid 01 a
Pll-<:lrCUII .

Module DC 3 NT 005 ,Iso contains lhe llIter
lor Ihe start pulIM and the pul",wldlh

mccctetor for the stylus currenl 01 Ihe FAX
recorder. The .tylu' is drl""" wllh a yollao.
01 100V. which is led Irom the moduialor
10 a con~lor where an oscUIOICope can
be connected tor moMOnng purpoen

DC3 NT 006· The~ suppty board pro
rides a stabilized 'tOllAge 01 15 V lor lhe
electronic circuits. as W911 .. 100 V tor lhe
stylu. 01 the laxJm.1e mACtune It also con
tains Ihe two OUlput .tao" lor the motor
'tOltAge 01 the laxlm,1e mACtune. Thil II •

6 W synchrOl"lOUl molor wtuch reqUlrn two
sinUSOidal AC-vollag.. phaM-lt'ulled tly
90".

DC3 NT 007 conla,n. the ..,alulllOn Clrcu.t
for Ihe slart and SlOp IIgnals. The AF-f.ller
in each of these channell i. 10110wed by a
del,y line and a monollop ercuu. IheM are
prOYlded lor the im. proceuing 01
METEOSAT signalS. In the til.. of TIROS N
and NOM 6 receouco. the AF-Ili lers are
lo llowed by • selection circuit lor ttle two
indiYldu,1 channell.

DC3 NT 008 il the frequency generator
module. It il equipped wilh • cryslal oscil
lator and a lrequency dlYider to proYide a
frequency 01 1350 Hz. Thi. frequency il
used a. r.fe~ lor .. PLL-elrtult either
directly or yil the t.pe recorder. The veo
01 the PLL-<:.rc;uit osclliat.. at 86 .. kHz
Thi. Irequency is d.w:ta>d In a Yaria~

dly!der to the reqUired rKOI'dlng splMlCI
The selecled outputI~ controls the
X-deflecllQn 0' !tie moMor tuba.

In the case 01 !tMI OUlput ~"",l lor the la ..i
mile maChine, !tie outpul Impu.... of the
swltchable dilfiCler ar, In Ihe lorm 01 ..
"nusoidal VOltaQa. A 90" ph ..~hi"ed
cosme YollAQe il derl'led from Ihi' linu.
Oldal YOllaoe: bolh 01 th... 'ignal' are
Ihen fed 10 the outpul .Iage on the power
.upply board.

DC 3 NT 009 : The monuor mOdule con lain.
Ihe sawlOOlh generalOri (Inlegratorsl for
lhe horizonlll (X) and ....rtltlll (Y) defleclion.
The frequency 01 the hOrizonlal CIellectlon
i. controlled by the switchable frequency
generator, wtlerMI lhe image lime il MI
wllh the .id 01 a potentiometer. Both
circuilS h ..... an OUlput 01 balween 5 and
10V
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• Z is Ih. del'gnahon 01 Ih. video oulpul
,mph"er in module DC 3 NT 009 , n us IIage
mod ulales the bUm C\lrren t 01 Ih. moMor
lube, and thut lhe bnghlrlftS . When no
.,gl\ll 's prnenl. the out put YOItaga
8mOUnil 10 • 1 V, and the bUm .. 1'-1
blan ke>d . • vak.oe Or a approl.lmalely ... 7.5 V
corresponds to g~

Th,S mOdule .'-0 contans the camera con
Irot circu't. It IS necesury lor the "'un.,. to
be Opened and cloMd . and m. him Irans
po rt motor to be SWItChed on and IWllChed
olf alter a r,1m transport 01 26 mm The
Image pree-Ing c,rcult should be
sw,tChed Olt al the end 01 the 111m. Th,s .... '11
be Indica led by a co ntrol lamp on the Ironi
panel.

It 's hoped lhat Ihis provides so ma idea 01
Ihe ope raUon 01 the image prcceeecr . The

10llowing art lc," ar. 10 d'scu ss the ind,vi·
du al modu lel in detall tog.lhar with Circuli
diag rams and component locah on plans ,
An inlercon nactlOfl d 'agram .. well .. co n
Slruetion and ahgn~1 dela ill a .. a110 to
be provided , The aulhof and «h1ors tla ....
Sllll nol decided whet her lhe m«hanic.al
de tails Of the ILl ItnIIe tnKhine should alsO
be published A handy constructor hav'ng a
small I. the Ihould be &bIa 10 construc t
auCt1 a mAChIne .....,thOl.lt probleml The
edi tOrs would be tnlernted to tINt the
opl n,ons 01ou r~

REFERENCES TO PART III

R. 'reuert : A ..... Iem ror recepti on and
display 01 METEOSAT Images - Part 2
VHFCOMMUNICATIONS 11,
Ed,tion 4 /1979 , pagel 194 - 202
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Simplified Inductance Calculation
for Small Air-Spaced Coils

•

The readers 01 VHF COMMUNICATIONS
have often requested arti ctes describing an
inductance meter. Howeyer , in Ihe case 01
simple ind uctance maiers , II i, very d,lhcult
10 measure induc tance' up intc the VHF.
range due 10 the effect of parasillc reactive
impedances. The diag ram given in Figur. 1.
however, aJIO'NS small inductances from
approximately 2 nH up 10 the mH· range to
be calc ulated w llh auttrclen t securl ey in a
theoretical manner . Required are only lhe
dimensions: length and diameter of lhe
inductance, and diameter 01 lhe wire used .

Thte curves given in the diagram give the
speci fic inductance value La (in nH) lor a
single.layer air-spaced coil In the range or
2 to 50 mm mean colt cremerer. and Irom 2
to SO mm coli length.

The inductance l ot a coli is determined
by :

where
r • radius 01 the coil (0 • 2 x r)
I • leng lh 01 lhe coli

The curves are derived Irom lhe equal ion:

. o J r'
L - 9 r1>10 1 (2)

Example 1:

Requ ired Is an inductance 01 200 nH. The
length of the COll is II xed at 20 mm , the dla
meIer al 6 mm. When using 1 mm diameter
wire, the mean diamelet 01 the COil will be
7 mm. A value of La • 2 nH can be taken
Irom the diagram lor a coil length 01 20
mm, and a mean diemeter 017 mm .

This resu lts in the following number 01
turn s when derived Irom equation (ll:

10 turns" _~ . j 200 ' _
.. 21'1l • Lon'

wh4tte n is the number of tums.

"~
I

~~I<

• "I i,,'
Fig. 1:

"
>

I, ' I • , Spltcltlc lnduetanc:. §01. l' -,paced col..,
" " " 40 .... "

• •• fun ct ion olleflglh ; ;
~....' ~ ~,,",.t . ,: coli dt.mel.,

23



• Exampl . 2:

Requ ired Is the inductan ce 01 a ready 
wound coil having n • 10 turns. The ell.·
lernal dimensions are:
Coil length . 20 mm, inner diameter -
6 mm, and a wire 01 1 mrn diameter is
used. The mean diameter is thus 7 mm. A
value 01 La • 2 nH is laken from the
diagram; the following results when der ived
from equation Ill:

L • Lon' • 2 x (10l' • 200 nH

Belore concluding. a few notes are to be
given regarding practi cal application :

Induclances thai were determined accor d
Ing 10 this method were usually lound 10
have Iha calculated value, especially then
when the spacing between turns was equal

to Ihe dlarr.eter 01 Ihe coli wire used . The
variance of the delermined number 01 turns
was apprOKimalety ± 1 turn . which means
that long ell:panded coli, should be
reduced by one turn, and very close-wound
colts should be increased by one turn .

Even though this article wilt not replace an
indu ctance meIer, It provides the designer
with a tool to indicate the correct order 01
magnitude when constructing inductances.
and will at least shorten the uere-ccraum
ing method 01 ~d ipp i ngM the IreQuency with
the aId 0 1 a dip-meter .

REFEREN CES

M. Mann: Inductance calculation simpli'ied
lor small air -wound coils
Electronic Design 21, Oct. 11, 1974

,.

UKW -TECHN IK I UKW·8ERICHTE ' Han l DOHLUS oHG ' 0 -8523 8 A I E R S 0 0 R F '
POllfaen 80 ' Jann ltr. 14 ' T.I.ton (09133) 855 + 858 (Anrvfb• • ntwort.r) , Tel• • : 629887

NEW I NEW I
Polarlsatlons Switching

Unit for 2 m
Crossed Yagls

mall . 1.2
100 W carrier
0.1 to 0.3 dB

apprOll. 1°
21611 1321180mm

VSWR:
Power:
Insertion 1055:
Phase error:
Dimensions:

Ready-to-operate as described In
VHF COMMUNICAn ONS. Complete
In cab inet with three BNC connec
tors. Especially designed lor use with
crossed yagis moun ted as an ~X~ ,

and led with equal.length leeders.
Foll ow ing Sill polarlsations can be
selected : Vertical , hori zontal, clock
wise circular, anticlockwlse circu lar,
slant 45° and slant 135°.
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Simple Design of
",/4 Stripline Circuits

•

by W. Lerch., DC 3 CL

This article II to d..crlb41 I ,Imple method
for 'Iplclly ctllcullUng Ihe length. or ,hort.
enlng capacltanc.. 01 ),J4 clrcutta. Th.
curv•• WI " p'otltd with the aid 01• com.
put.r type CDC7eOO.

1. DESCRIPTION AND APPLICATION
OF THE CURVES

Four di agrams were drawn :

Fig . 1: Suitable lor striplin,s wl lh
e .. 5 "POlly ra. in). with '
th ickness of d .. ' .5 mm
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WIth 0 ~ W/h S 1

(h • Ihlckneat I w • wldlh)

Fig . 2: SUII.ble tor "rlphn• • Wllh
, • 2.3 (PTFE).
bOoIrd Ih ickness d • 1,6 mm

F~. 3: SUltllblelor Itrlph"" with
r • 2.3 (PTFEI.
board IhlCkM$$ d • 08 mm

Fig. 4 : SUltllble lor .,r-lpaced rnonanl
Clrcu lt l .uch a. cavltlel etc .

TheN cu,...... snow whiCh ca~cilanca .

lenglh . and width one reQuir.. al • g iven
frequency 10 Ot!tIIin V ol reson.nce; Ihe
fo llowing e.per.menl.l equal lonl . ,. uMCl

' eO

z •

z •

•~ • ...!.::..!. (1 • to h/wl
2 2

, 59 952 In (8 h lw • w l4 hi
V fen'

1199(4)\

(w / h l • 242 - 0,.... (h / w) + ( I - h /w f

1.--v eeu

with w lh i: 1

1
C • - cot 2 " leflr?wZ

Accord ing to (1) the equationa ahOuld
obtllin an accuracy 01 025 ,..

The req u ired line length II determined aa
lo l lows:
The capacitance value lholt .a to bI uMd
should be lound on the corretPO"d.no tr..
quency ... ... and the InletW«'hon potnt wlth
the curve having the reQuired I tn pl lne
width then glV'M tn. reQUired lenglh Of
course. •1 it necesu.ry to 1.1" l he ..... valid
lor the samI freQuency , Anenllon lhOuld
be paid tholt the bandwldlh will cMcr....
Ihe I.rger lhe capaCllance and Ihe Ihorter
Ihe Ienglh 01 the IInpllt'l8 I

The capacitance v.lue reQUired lor. g i....n
line lenglh it Obtau'~ in Ihe oppoe,.l.
manner.

V ol LINE LENGTHS «• 2.3 Board tr'lICkneti • 18

FIg.2: L.ngth oI U4 Itrlplln. Clrt:ulll ....n uI lnlll .5"",," thick PTfl boenll
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~ /" LINE LENGTHS e • 2.3 Board thickne••• ,8
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• In order 10 obtain other frequenc i... 1M
ca~CI1.nc. AXI' should be divided in •
limi la' mannel' to the 'req~y alll' us,ng
the ..rna 'actor; lor this reuon. a frequen
cy 01 578 MHz WU Mlected lor 1M centra'
••••. II .1 tMn poN,ble by dOubling lhe
values 10 Obtll in 288 MHz, by halv ing Ih•
.... Iues 1152 104Hz ar'ld by div id ing by lour 10
l)btlln 2304 MHz(Me 'llam~J

In f)gur. C, the curve parameter '1 not Itle
width Of lhe line but 1M Im peda nce Z. Th "
.1 ....,., 1,1_11,11 lor UN In con,unctlOl'l With
cavIty CIrCUIts.

large dev iations can occur in praCllc. lin ca
the direct environment. lhe lin. lengtha to
and Within the tnmmlr1. as w.1I u the
ground conc:tthOne .t tM COld end have a
great eflect. Alto . one may not neg lecl th.
C&PIicit.ncea 0 1 • conneel8d Ir.nl illor I

'....ft.l_.I......
•,iN" (1••1.

•

The bypass e.pKitor Ihould be MlKtIld
tMt it Is In __ I"MOn&nOI logettwr w'th
Its connectlOl'l ....,.. Thit mMnl:

approk. 100-200 pF (ceramiC) tor 70 cm
approk. 20- 30 pF (chip) 'or 23 cm
.pprOk. 10 pF (Chip) for 12 cm

Agure 7 IhOWI the inst. lI. tion 01 such
capa.eltol'S,

For th is ruson. one should teleel • 10 10
20 '" short« length .nd t.ke the line
langth 01 the tnmrner , bypUI c. pac ltance
(II prOvided ). and the capacItances 01 the
connected cira,u ts inlo con lideratlon.

f it!. 7: 1Illoun11,." Iflmm • • ' nd
bwp... c.pacllor •

fIG- s: Impon.l'II d!me".IotI.
01 .tnpI.,.. clrcuttl

c

!
J.

L::~:'

(1) Gun ston . M. A. R,:
Micr owa.... Tran-.niaaion·llne
Impedance o.ta page ' 2.43
ven NOItfW1d ReinhOld Co.
New York 19n

3. PRACTICAL DETAILS

2. EXAMPLES

2.1 . A )./4 CirculI il to be cal cu tated when
using • 1.5 mm Ih icll , apoxy-glasal'br.
bo.Ird The frequency II I .. 432 MHz. the
line WIdth w .. 3 mm and the capacitance
e .. 6 pF.
(lee Flgur. 5).
One oblains I length l .. 5,2 em Irom
diagram 1.

2.2. Which cap.lCllance il required lor a
"rlpUna with. <:opper-eoated PTFE or h ..
0,8 mm. where L .. 2.5 em. w .. 3 mm and
I .. 1296 MHz ?
A value 01C .. 2 pF CIIn be takan from d,a·
G,am 3,

2.3. Ii. resonant CirCUi t lor' • 2304 MHZ I.
to be dlt$iQned on • copper-coatlld PTFE
b<IiII rd 0 1 h • 0.8 mm ltIiekneu. With W •
• rNn .nd l . 1.5 em_
o.egr,m 3 IS used; 2304/576 • ' . whIch
mMnl th.t the 576 MHz ';0;" ar. d,vlded
by four . Thll mMn$ th.t onecom~ II
l • 6 em : thl' reault. in HI pF. The ~uir·

lid v.lu. is Ihusl .2 pF.t 2304 MHz.

2.'. A C' Vlty CircUit as shown In Figur••
With a round It1ner conductor 01 d • 5 mm
.nd squ.re outer conductor 01 0 • 2.5 cm
is to be con stn"cted lor. wavelen gth 01 23
em: With a rltlO Old . 5. one will obt'ln .n
Impedanc. Z 01 app ro;o;lm' lely 100 O. A
shor1eni ng capacitance 01 C • 0.5 pF • l
• ' .5 cm II obtained Irom diag ram .
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A Remote Polarization Switching Unit
for Crossed-Vagi Antennas

•

by H. Stoll, OF 7 SO

~-.
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Polannhon SWItching 01 cross-Yagl
anlenn•• was dltc\ltMd In o.lall in (1). and
f2). For thil reason . it iI not necessary 10
diseu.. ttlese l\.lndamenUI, her• . A polan 
ZIllion .witch 'IttliCh allows Mlectlon 01 the
~ui~ polariZllllOn rNInuaJIy was Oft·
crlbecl In (2) and has been Ivenable on tha
rna""" lor tome I I~.

The remOle polarization Iwllching .yltam
10 be described In Ihll artic le pOl&eUel lhe
fOllowing advan tages :

• T~ polarization Iwitching can btl made
remoltl,. , and allows the u.. of • pr..
amplifier Ioalted dlrKtly .t the antenna
Thi, ITINnI tNt cable IOUeS can be
compenulecl tor in the r.eel"" modi'

• The matching it ••act In .ach polIin
ZIItion mode. It ia alto pos SIble 10 UM
the described syStem .t high output
power level., Ii~ the individual dlpOr.
and COoIxilil re{ays used lor poa.nzatlon
switching .~ only lOAded with hall 1M
output power. The OUIP\lt pow.r lrom
the Ir.nsmin., 'I distrlbutecl eotenly 10
bo lh dipoles In all polarlzalion mod...

• The phase diflerenctl cen be realized
very accurately , ,Ince II il determined by
the electriCal length 01 lhe C08llial
cebln and it II not neoMI8ry to wke the
delay lime or the relaY' l)f' plugl into
conlideration as long .. they a,.. !denll
cal in each branch.

•
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Fig. 2:
A_II c Ontrol 01
lour '1"." lrom
lhe' 1'11101'1

V.rt lca l

Horu onta l
Switc h

'"' _11"'1. .. c"c.IGr : I
(I• • • ,.. t"e.ll' .- I

~1
1

RI RI
1 2

RI RI
l ,

IIs

~
j
~ Fig. 3:

~,..
..... I!to'·. prototy,. 01 lilt pol,nullon ,.llehlng unit. Th. qu.rte, ·••". ""tchlng ,.In.'o,,,,••
IUKW·TECHNIK) I, to be ,.,n In thl clnl•• ,ltd the co••••1.e"" 01 lach b'lnell on Ih, l,n
Ind rlghl-h,nd .Ide.The dill, Un•• I r, "" lnl, 10 '>- lOUftCl behind 1M , ••' PI"II.



REFERE:NCES

The de.crlbed Iystem was buill into a
weather·proof box . and has proved itlell
for some lime when used l or salel li te
communica tions.

(1) T. BlIIan: Circular Polarization on 2 m
VHF COMMUNICATIONS 5.
Edition 2It973. PtIges l Of · 109

(2) T. Binan, OJ0 BO: Antenna Notebook
VHF COMMUNICATIONS 6,
Edition 1/1974. pages 38·41

Editorial note:

In our experiences. It has been lound that
the velocity laClor varies from cable manu·
tacturer to cable manulacturer aM Irom
roll 10 rcrt. We therelore recommend that
Ihe actual veloci ty tactor be determined by
mealuring the resonant length. 01 a
quarter·wa.... lIub belore using these In the
described switch ing units or conltruCti ng
any other form 01 phasing systems, We
have lound that the velOCity teeter 01
RG 213 tabl es can vary between 0.82, and
0.66.

•
RII , RI 2
R13. RI4
Rll ,RI 2.RI 3.AI4

Relay. energi zedPolarization
Vert ical
Hor izontal
Anti -elockwlae circular
Clockwise. circular

The ci rcui t diagram 01 Ihe remota polari ·
ullon sw itch ing unit i. given In Figure 1
The lengthl )II , y and z are nol cri tical but
mUlt have exactly lhe same length in each
bran ch. The ....loc ity lactor 01 0.66 i. valid
lor coaxial cable type RG 2131U (Ed. See
edi torial note below).

A quarter-we.... match ing tran slorm er evan
able h om UKW·TECHNIK, was used to
match the individual dipole s. Th il power
divider distributes the power to the lett and
right ·hand branch shown In Figure 1. II all
lour re lays are not energized. the cable
lengths in each 01 the branches will be
equa l. and this Will r(l$Ult in vertical polan·
zal lon whert the dipo les are mounted as
ahown .

II relays AI1 arn;t RI 2 are energi zed, the
length of lhe lelt·hand bran ch Will be
increased by ;'12, and Ihe 1800 phase difle·
rence between the dipoles will then result
In horizontal polarizat ion .

II relays AI 3 and AI 4 in the righi-hand
bran ch are energiZed, the addillonai ;';4
delay of the signal In lhe righl branch will
generate circular polar ization.

The direction 01 lhe Circular polanzatlqn is
determined by whether the ;';2 delay in Ihe
lelt·hand branch is switched on or ott . The
lollowing table give. Ihe po larizatton
modes Ihat can be selected , and Figure 2
gives the method 01 remotely controll ing
Ihe relays Irom the etetron. .

•

Would you like to JoIn the Team at VHF COMMUNICATIONS
and work In Northern Bavaria near Nuremberg?
We are looking lor a good verlaure techn ician lor our llboratory both to repair our various
produ cts but allO to check the kill produ ced by VHF COMMUNICATIONS, and assist in the
development 01 new products and equipment. The requ ired person should have a good
cvereu kn owledge 01electronlce and should be able to work independently.

We can olfer an interesting posit ion In our Teem. II pOSSible the tecnr ucen should have at
least a basic knowledge 01German.

Please apply in writing giVing your experience to:

VHF COMMUNICATIONS ' Verlag UKW·BE:RICHTE: • Hlnl Dehlu l oHa • POB. 80 • J.hnltr.14
0 ·8523 BAIE:RSDORF (W.aerm .ny) r l llphon. Ol1 331855



• A Noise Blanker for Large-Signal Conditions
Suitable for Shortwave and VHF Receivers
Having a Large Dynamic Range
Part 1
by M. Mlrtin, OJ 7 VY

A. b1~. number of cIIft,,."t pul.. type
'"t.rt. ,.~ .. ~""I durtng r.~ com.
munlcatlon In the ahottw..... and VHF
range. The taN of thl. ert lcle I. to flnd
.Iya to IUppreu luch Intl rl . ' I IKtI. Sinea
the sou rce. Inel type of "'tlrtlrance dlffe'
g....tly. te .. very ott.n ImpoulbM to
C!tMm • N US'actory tMnlllng 01 ItUCh
Interfl rence. Plrt , 0' ttl l. artiel. I. 10eh ·
e".. 'unda~tal. 01 Int,rf,rence 11011)
pr"'H)" and to dltcu•• ttle dlmeutU•• 1"
count,'M In 8dl11...lng ttl,.. Pa rt 2 .. 10
Introduce I noI~.nk... circuit, which
101'" UrlolJI trigger poUlblUtI•• that c.n
be matched opUmllty to the Interference
In qu••tk»n. The c ircuit 'IeompatlbM wlth
the Input clrcuil for • 2 m reel'''" d••
crlbed In (7).

1, THE VARIOUS TYPES OF INTE.R·
FERENCl PULSES

Firstly. lh, ....,IOY. Intart,rence pul," Ir.
10 be dlacuued loglth8f wllh • IIw Fund. 
menl,l. 01 Impur.. technology. wherlin Iha
pu'" proceAM .r. 10 be diap'ly.cl both in
the lIme (OICIIIO&Co~) and Irequency
(specl rum analyzar ) dOma,n. 10 tMI tha
a"-e1S 'PPNrl"O durl"O the nol..-bl l nklng
prOCass can be seen mor a claarly .

1.1. Swl lchl"9 CUcks

The cUckS that appear on sWItching I
current on or oil r~r_nt t"- mosl
slmpl.sl lorm 01 I n l.rfaren~ pul.. (FIg.1a).
In Ihls c.... tha anargy 01 th. In larferance
spectrum Is dependent on Iha Implitude (V.
A) togathar wllh th. riM lime 'sl_ rata l
(VIs). tha wlClth 01 the "sa lima (tr).
maasu rad betwwn , 0 and go % and the

denSity ot the ~llliOtl Irequency. For
wtdeband systems With a Iow-pua charac te
ri stic. the appf(llimallOn tormuta tr 
O.3/AI will be valid . whara Al - bandwIdth
in Hz and Ir - r... lima in s

In the CIM of • IheorellCal. vertI cal Slap
Wllh Ir - O. I.a. in l,n' te '1M lima. the spec
trum will axtend to tnlM'l,te : TI'Ia chCk WIll
be hea,d al att Irequar'lC* I WIth a l iMa
rIM l ima. 1M amplitUda charactenstlc 01
the sPeCtrum '111111 have a SI-luncllOn and
wIth i nc r~ t, the minIma In the spec
trum wi ll be ",,,tlild IClWarcil Iowar trequen
cies. In practJea. t, wi ll be " Iaat 10 t\I

Clue to the atfacta 01 "ne Inductance. This
means lhat the maIn spectrum componenlS
ot such a clICk Interlantnee ara below 30
MHz. and lhair amplitudes ara constantly
dacreasing aoov. this frequency.

1.2. Commutator Flashovar

Commutator llUhOvar rapr_nlS a spec ial
case 01 tha SWitChing intarferanCa shown in
Figure 'a. In !t'Iat a Mfiat of IndIVIdual
SWItching pu.... ar. ganat'ata<l accord ing
to the type 01 m.chlne . number 01 pol...
.nd speed (Figura 1 b). Aepetltion frequen
cies up 10 .......r., kHz can be pra..n!. This
reSUlts In a higher spectral energy density
bei ng generated according to this Ire
quency tector than would be Iha case with
• single SWllch . Th is means Ihat someltm..
the .rOllllng nol". 01 the machine can be
he.rd even II 30 MHz, The speClral ampl i
tudes can Incr.... MVe,.1 orders 01magnl
wee when .rching occurs batween tha
commutator .nd brush... How.....r , Ih ls
does not ott... occur aince it '111111 QUIckly
deltroy tha collactor .
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• 1.3. Ignition Intert'fa nce

Ign il ion Inlerterence " • t'lIgh-"ollage d."
Charge ,n preuunlecl gas. and h apec.
lrum " m,ll r to that Ihown In Fig ,. 1 b
and I repetitIOn frequency 01 I... lhln
I kHz (Figure 1 cl In 1M C&M 01 con...".
Iional ( 'teu/lob-ukar IQnttlon ty1.leml. the
voltage amplitude " hlOhnt and the rI"
t1rne Ihortest at lOw ~I"" IPMdI The
~rk gap. tOQelhef With trw hl;I'I-I""" on
abl.. connected belWMn IP&r~ plug. and
O,llnbulor torm rnonanl ClfCU II, tPlI' l et
like. ,park Iranammer .1 ~r. uied ,1'1 11'1.
••rly ye.r. 01 radiO communlClihont

The OSCIllatIOnS deerease according to an
.·!unct lon,

1.4. Corona OIKh.,;.

On • d.l.c(i~. Inlulalor 01 • 50 Hz high
len,ion nne. • discharge can be Ignited ,
whIch .ccordmg 10 lhe "qulhly. 01 11'1.
Inl ul ator Will commence mora or '-I,
below 11'1. pe,lk vo llage. It WIll '.1 un tu the
VOltage II reduced below • certa in thr,·
lhOkJ . whtch '1 . 'ways lower Itlan tM Itan
Ing vonaga. This proc... Will be repNl.cl
during Itle opposlla t\alfw~ 01 1M AC
VOltaga (Fig... ra 1 d) In tM ease 01 a poor
ttu...phase line. or In tM caM 01 log (tllg tl
tlumlGlIly). an ~l'llng 01 all Itlr.. phaMs
eou ld eause an overl&p 01 lhe burning
tl"* l inea Itwy eccur .....ry 333 ml I

1.5. Ughlnlng DIsc:harve

In re tatlyely flal eounlry. 85 'It 01 en IIgtlt·
nlng strokes ara In • ~<Iownward. direct ion .
ttlat maIns lhal Itla eloud il negallyaly
ehargad and I eurrent surge Wllh up 10
20 kA/llS goes 10 ground , AecorcMg 10 (1).
80 'It 01 IheM Ughtnlng f1ashel haye ma ..i .
mum currents up 10 50 kA. hOweyer It II
.110 possible thai currenll amount to more
than 200 kA when "",.ral clOUds dllCharge
via the IImt lOnillllon path (F1g... re 1 a )
The durlhon of a lighlnlng dIscharge can
be between 0.1 rnt end a,s I . depending on
tlow many lUtlMquanl turges ara Induce<l
by the primary dISCharge

1.6. Raln·Drop Discharge

The Chlrga Irans'ar beI'wean a grounded
Intennl Ind ltatlCally Charged rl,"-drops
ClUM I CUck·type mter1erenca whiCh can
Increlse in l,.quency 'rom In ind lyidual
chck up 10 I unilorm while nOIH dUring
hMvy .howers. Due 10 the vary lleep Ilopa
01 thIS d ilChlrga. vary high In lerlar'enu
ampJ iludn I,. generll., in the ~nl
rlnges 01 the an..,..n• . Although the ~_
City 01 I ra,"-drop only hal M\l'eraJ pF Ind
II thuS Yary tapI(lly dISChar\i8d. lhe I'lIgh
polentlll Ind the large repelilion IrtlQuency
hIve Iha effeet 0' I considerable energy
denSity (Floura 1 f)

In the case 01 rldar trensmillerl In Ihe
GHz-range. at well IS Ihe .hortw...... oyer
the-horizon rldar. I generator Ie moduillad
with the lid 01 I pUIM medutatcr 10 that
the reltecled Ilgnal will relurn• • ccording 10
Ihe range. befWMn the transmll pul...
(FIgura 1 II) Depending on Ihe kllying
mode Wlttl 81thar I Iquare WIve or GaUD 
type pul ... modulation I/deb&ndl Will be
generated of dlff.,."t amplituda and
ax lent. As in the caM 01 DC-VOUIQtI pul....
the spectrll line IPICing of RF-pul... Will
be determined by the repetitIOn Ir'lquancy.
Tt'lI freQuency 'PKing 01 polnls In the
spectrum Zerol Win result lrom the ~
procal pul .. length.

2. EFFECTS OF PULSES ON NARROW
BAND SYSTEMS

lndependant 01 lhe ICIUIII ri.. lIme given In
section 1 lOr the Yarioul pul.. lntar
le re nce • •• narrow·blnd system eQuipped
with re aonant circuit em pllliarl will only
Illow th ose Ir-.ua ncy componentl 01 th.
Inte rference spectru m to pall thlt II II
within II. puaband ranga. An indiyldull
re lOna nt circuit wilt be excited to eeeu
IlIlon II Itt retenant IrtIQ....ncy by I pul..
I10pe. whe,. the tranSient time is cMpan
CS8nt on Itt Q. I.e. on Its bandwidlh. In lhe
caM 01 I mutll..1aga amphflar. or mull i-
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pole crys'ar hiler , the delay 0' • Iional will
be dependent on the group delay 10, This
wi ll inc rease linearly with the number 01
resonat or• . and i, calcu lated trom swi tch·
on time to 10 the lime 8' wh ich the output
, ignal hal risen to 50 % of itl amplitude.
According 10 (2), the apprQltimation
lormu la gi ve. ~ • O,3S N • 1/41 , with N •
number 0 1 rnonant circuilS. 41 • band ·
width (Hz), and Ir • 1/41 , II I,a08. 01dille'·
ing bandwidth ar. connected In "fl.',the
rise l ime Will be determined ma in ly by the
narrowell lilter, sod Itle group delay will
result fr om the sum 01 the Individual delay
times.

II AF·puls• • having. very shorl rise lim e
are led to an amplifier with a lar longer ree
time, three different output l ignar. can
appear ((2J. page ' 44): If the input pula.
with the duratiOn Ip 'a longer than the Iran 
slenl lime tev. lhe OUlput l ignal will acnieye
Ihe lull amplitude (Ua • V • UIn) and wlU
maintain lhe same lor tne duration 01 Ihe
driye l ime minul trlnlienl time Ip - tr'\! ' II
Ip il equal 10 tr'\!' tne outpul yoltage will
obtain tha Yllue V • Uin during time 1/"1.
and will commence immachately allerwlrds
witn Ina clown Ilope to zero lor tha
duration 01 tr'\!' II the pulse il I hortar than
tna Iranslent time, Iha rl.. and fall tima
process will be superimposed wh iCh means
tnat the output signal can on ly rncreese to
a portion 01 V • Uin: tha I nortar Ina pu lse,
the le.. will be passed via the amplil ier. In
otner words: Important lpectrll compo
nents 0 1 the input algnal Ire no t wiln in the
bandwid th of the ampli lier and are there
fore not present at the output l or addition
10 the full amplitude,

In most systems (not FM), an AGC-cl,cu lt
il usually prov ided to ensure tnat a large
range ot Input aignal voltages are brought
to Ina l ame 18YfI1 at the demodulator
ou tput. Since !he AGC-YOltaga generat ion
is mada aUbsequent 10 In IF-f llt.r with •
bandwidt h of Ny 2,4 kHz, it will possess
tranlienl times In the ms-rang• . Thil means
that I laap pul.. can already dr ive .seve,al
ampli fie , Itages Into ..turation . ~ially
In the ca.. 01 multi-conversion i upemet.
where the Hlectlylty la ulually made at the
lowar end . belore a N<luction In gain Is
caused . This means that the audible Inter
ference amplltudel ar. then several times
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loude' than the ~Ujr~"jgnaJ level aile'
AVe · leveling , Ttl., ' ''eella often worsened
by Ihe decouphng (wIlh low-p&u charac
lerlsllC) between the AVe-ampli fier and the
IF-stage• . It II only wMn lhe riM til". 01
the Input put. ia Ionge1r than the tran,..nl
tllne 01 the AVC te g dUring telegreptly
With -sen- IIl1ylng). It'lal the output amph
tude Will not 0'4rIh001 (Fig ure Z) An , "ec
11'... method 01 hmlhng lhe "'. ..1,"\1'" Clrl....
01 the demodu"lor and trIUI to obUun
more ' avorable conlllllons lor Ihe Itllener,
II 10 clip lhe tjgMI jual In ' ,ont 01 tt"l WIth
8nll-ph... diOdM 10 .... ...,,. Ihat tM IF.
ampli"., II not able 10 prOVide mo,. It,."
0,1 V (peell-IOopeak v8Juel. It II neceaury.
however, lor the AVC-VOl1age diode to be
biased ""lI lh appro"lmat"Y 0 4 V In order 10
ensure that ~ clipping o'OC", WIU not
Interf,r, With the AVC·VOllaQe g.....'.lIon.

3. METHODS OF SUPPRESSING THE
INTERFERINQ PULSES

All Interlerera IUpp,....on methoOt ar.
based on the pnnelple 01 -opposIle modu·
lahon- nlll tnMnI that a 11-0- In th.
requlted· IlVnII' patn II modulated 10 that
the atgna' path is bNinked dunng the ampl.·
tude-modulatlOl"l Pf'OC8U lor- the duratIOn
of the Interter.nc4l. When ullng lhe Ir••
quency modulallOn me lhOd. lhe .ignal path
I. Vlllted Into a dllt.,..,1 Irequen cy ra nge.
the latter was described in (3) a nd utiliZ"
11'1. atlenu.tlOn overl.pplng 01 th e IF· IIIt. r.
in a double<On...rllon su pe rh.t. Th.
second oaclltl lor I. I Wepl MY. ,al kHz trom
the no mina l Ir.,quen cy d urIng th . dur.' ,on
01 the Interference so thl' the IllI.rt of the
second IF are Wli lled With r..pect to Ihe
lirst IF which mean. that th. g.,n i.
reduced down to 11'1.....Iu. 01 the ull,mat.
sel«tivity according 10 th. slope 01 11'1.
h lter c urv.. . Th.. me thod i. ..peclally
ad ...a nla geoua Since th. SWitc hing . pike.
o n aWl tc hlng 0 11 th••'On.1 I ho uld no l be
noli ce abl e . HowS"I.r. when using an Ft.!.
modulat or h. ...,ng a high speed, I.• .•a rge
bandwIdth, speclr.1 compon.nls that a re
WIth in th. ba ndwldlh 01 lhe ..eond IF can
appear du to modul.llon . The mosl st nng·
en t limita tion 01 itl appUcaUon IS, however,
tha i Iwo virtu. lly identical , n.rrow·ba nd
Illtert with d lll.rent l,.quen cle . mUll be

prov ided toge ther w llh an in t,rm«liale
mixer . Th iS mean. that lhe concept 'I
limited 10 • dOuble-eon~r.ion superh.1
WIth v.rl.bl. ' .rtl osclll.tor. When Ullng
Ihe .mplldute modulallon m.thOd , two
types 01 ptoceuing . r. pC)Mlbl.

,A) The tnler1efence IlQnal II ta pped oM In
par. JI. I a l the inpu t of lhe 1)'Ilem .nd
incre&Hd 10 the tl1;Qer ....... of the blank.r
by an Inlerl.~hannefamphl,... tulvlng
a passband wtllCh 'a I.r dlMerenl lrom the
I.gnal palh. Thll me lhod II only eM«tl'"
.galnst v.ry wideband 'nlerlere~ llnee
noticeable Inlerl..-.nce ~rgy componenll
must la ll into the pauband ra ng. In order
to allo w tr iQOering . n lll me lhod Will not be
e ffec tiv. in lhe use 01 na rrow·band inl... •
lerenc;e suCh II radar pul... w,lhln o r
direc1ly ad/flC*'lt 10 lhe Ir.,q~ncy range 10
be recel..-d

(8) The Inl~ Stgnal II lapped oM
lrom lhe reQU.red·atgnlll eNn"., directly
s ubsequent 10 the mi•., (4. 5) and 1«1 to a
f•• ed·lrequency. MCond IF·*"pliher wt'leI'.
It is am plllllld up 10 the Inggenng 1evtII.
I-fowrter. IltQ Itlere is a danger 0 ' CroM
tal k. from the inlllf1'~ charlnel to tPle
req ulted·signal .mplil,er , It la adv.sable to
use a freq UWlC"t conversion in the int... •
fe,.,c;e chatYwl 10 lhat lhe ma in . mphll'
catiOn la made .t a d,ll.renl I~uenc:y tha n
th.t of the aignlll IF. Furt he rmo r•••lIen llo n
must be pai d when uaing th il m.thOd Ih.t
no I witc hing ap lk.. ~erated du nng the
b lank ing pr oceM can be ltd ba ck to the
interlerence channel t.p-oll pol nll. since
there Is • danger 01 pul.. leedback . Th.
relum a tlen uallon mUlt ther.'or • • •ceed
Ihe gain In the Interf.r.nc. channel
be tween the tapping poin l and the blan k. r

The b lank.r mull be placed . head 01 the
na rrowesl IF· lIIter in the sig nal pa th. an d
must be able 10 bla nk bel o re r. rg. r compo·
nents 01 the Iran llent have palMd th ll
Iiltet. To ensure Ihla In lhe cas. 01 a sm.n
g rou p de lay In lhe int.rte rene e c h.nnel, ill
bandwidth has to be IlJlficlen Uy g reat, . nd
100 ma ny IUbMQu.nt f8lOn ani clrcuils
should 'not be USec:I. II II mOil . II«t,.... to
insert e deray betw..... lhe Int.rle r.nee·
chan nel tap-oN poi nt arn:! the l ign.1 p.th
blanker 10 thai ther e • • ISIl l ultlci.nt tim.
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for procelSlng tn. Interference signal. In
th is case it la not necessary to make Ihe
Inlerference-channel bandwidlh ellcesa/vely
wide, and it will be possibl e to . uppress the
residual peak.

The operaUon 01 an ellac tive interference
blanker in a ,ingle-conversion .uperhet
receiver i' Shown in the block diagram
given In Flgur.3 and in the pul. e diagr, m
given in Flgu,. 4 (6). In this case. radar
puly interference Is led to the receiver
input, whose required signal is an unmoc c 
laled earrier (a. b). Alter me miller, the r,se
slope 01 tn. pulse is lenglhened by the
Iran, lent lime 01 the preamplifier circuit
and the dipleller (c) and liS group delay
add. to tg1 • 1 1&5. AI the output. 01 th.
interference-channel cucuu. it is add,t,onal.
Iy delayed by tn. group delay ~st . .. 1oL.
(d). II blanking takes place now (e), the
interference pulse will elready have passed
the linea r gate lor the cureucn 01102 • tg1
+ 'g st • 5 ~ and mesubsequent Il'.ampll.
l ier will commence its transient proce...
This mean. that a residual inlerfe'enca
peak 01 appro llimately 3 ~ remains '(I). It i.
true Ihat a lowering 01the trigger IhrHhold
as well a. an increase 01 In. bandwidth 01
tn. interference chennel wil h rHulllng
reduction 01 '02 will reduce this further,
however, both measures heve thei r limit.: II
the threshold i. 100 low. it is po_ ibl. thl!
the required . ignal Is processed as Inter
ference so lhat the llnear gate will rema,n
blocked, II tl'le bandwidth 01 Ihe Inler·

te.enee channel is too wide. Ilrong .ignals
in Ihe vicinity 01 Ihe required Irequancy
may override the interference. Allar
inserting Ihe delay tgd > tg2 into the
requlred-aignal path, (g) the residual peak
can be .uppressed (h). In the ca.., tha
value 01 the interference suppression coin·
cldes ell actly with the blanking allenuation
01the li near gate.

4. DEMANDS ON THE INTERFERENCE
BUNKINO CIRCUIT

S'nce Ihe insertion 01 an inlerference
blanking circuit into the signal path 01 Ihe
receiver Should not cause any reduction in
lis dynamic range. slrlngen t requlraments
have to be placed on the Individual compo·
nenlS. Very linear receiver Input clrcUitl
with a dynamic range of mora Ihan 90 dB
and inlercept point values up to 30 dBm on
the shortwave bands and up to 10 dBm In
the VHF.range as described In (6. 7) wera
therelore modil ied,

".1. Lln..r Oal.

In Ihe beginning. a so-called linear gate
was ell.8mined as modulator which was
'uppo.ed to work In an Inle"erence
blanker accessory lor a receiver· frequency
range 01 1.5 to 30 MHz. The optlmlzad

"
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CirCUit (Figure 5) uling lour diode.
1 N 04'48 consists 01 ~I.ncecl wideband
tran"orm.,., !ogelher wlln • Iow-p&u liller
whIch II provided to jmpro\l' the "op~nd

and p•••bncl beh,yiaut .1 higher Irequen
Cl". When balanced In amplitude end
ph.... It will exhibit ....ery good .upp~·

Ion 01 the switching splk.., whi ch mean.
Ih,l only .... ry little interference will be lild
10 ttl. l ubMQuen t ,tago 01 the .-.c.i"'
...,.,.. "",he., thlI blank ing rreq~c. ere in
!hekHz·',."

In order 10 tIflsur. Ih,l the b.lance I nd
l hul Ih. IUppr...ion 01 the . w itching
peaks are independen t 01 the ambienl
temperatu re, the diod.. should be selected
10 h.ve the same ch.r.eleriIUel, and be
coupled thermally to another.

DistortIons caused In the Une. r gate were
measured Uling thl two-tone method and
thll relu lted in an Intercep t po inl of IP •
31 dBm at • dIOde current 01 15 mA per
branch. At l OmA NCh, II amounted to only

'2
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20 dBm, wh ICh IhoWS qUite euily Ihe
'aro--s.gnal handling cap.ablhl'" 01 many
profeSSional blWlk..... . whICh Opel'''' w,lh
only • few rnA to tal d.oo. CUrTWIl TM
wideba nd bW'lklng suppt9Uion 01 ttle
ti rcul ! 01 more than SOdB ia lehl""'" w,l h
the .id 01 bridge compenaahon 01 the
diode Junction capacitance 01 apprOIl. 0.1
to 0.5 pF.

lhe ou tpu t IMd imped~ and IUpply sen
ege ere Oplunurn' T"-Y e,.. theretO,.. ....,-y
suitable lor ..... u IIIl'TTllN tlOn lor h~h

power SChOttky mllllll'1 thlIt requIre e ,..1
50 a termiNtlOtl lor ell IreQuenc.es at the
IF-port if lneir rT\P lmum IP-veluel .re to btl
ec hieved (see . 1so (6)1 , 50 Q termln.honl
wIth . b.ndwidth 01 seve ral 100 MHz c.n
be obtained using a dlple..er and P 8000
amplifier , and el 9 MHz IF Ireq uency It 1,
pouible 10 kllllP the dlpleJl8r atlenult,on
be low 0,4 ee (7).

.

I
l

•
IP 2tI "em.....

n",
ee

,IF AllCI".5"8.-.tl.......IOOfl

~.1O"8

TI,T2 2.12~ofO:S"""CI"
___lid CO(IJIet .... on AI :s H :lO

4.2. Olrecllona' Coup ling and Matching
Amplifier

The return attenuation ~ry 10 avoid
pu la. fM<l bM;k trom the b1a"lung circuli
must be hlQheI' than the gain In lhe Inlet·
t~hMneI amphh." Tn. better the
bf,lance 01 the li,.,.f gate , the l~ the
attenuahon requir.cl , AI an Inl~~

lig",,! glln 01 more ttla" 100 dB and I
common mode anenuI 'ion of more Iha"
40 dB. the return atlenu.thon mUll amount
to apprOll imalely 60 dB , A l l vcrab le direc
l iona' coup ling ci rcui t With • ,eturn I lIe·
nualion 01 more Iha" 80 dB il formed by
common-oata circuits ~uip~ with Ih.
high-current field , flee t Ira"l iltOrl type
p 8000, IS IhOwn in FIgure e At . tr.ns
conduc t.nce 01 20 mAN they . llhibil a r. a l
inpul Impedance 01 50 g al a nOiM ,.gur.
01 apprOlllm.teIy 3Jl dB. Their inllll'cept
poInl afTlOYnti 10 more tn.n 30 dBrn \IIW'hIIl'l



A; 4.3. Del., UntI

Sev.r,1 dlfferenl ~pet Of Slgn,l del.y were
e.amlned IOf IUPP'eHlOr1 aline ' ....du.,
petik DeI.y II,.... Uling cabl.. wltn In'er.
mech.le arnphf ..... were 100 . ...1."...... an<!

large, When uaang n-.t.ge bandpaa f'"erl
.hgned 10 me Intermedl.te frequenty' , It
was possIble 10 OClaln a dela, Of n-times
the group dela,. bu t the insertIon lou in
cr••MeI with .ach furthe' CirCUli Ind
became 100 high .

A two-pole cryst.1 filler w.th In insertIon
lou 01 2 10 3 dB Ind a delay lime 0120 I4S
. 1 a bandwldlh of .pprOIl, 20 kHz was Ir'ed
•• .Uern.ll.... . A limple hall-lal1lte !IIIe'
pro."ided lhe reQUired '"ull, howe."er.
un fortun. lely e.h'blted .n Inlercept polnl
of onl, 16 d8m, A closer ellamlnallon Of
lhe ,ntermodulahon beha"'lOUr 01 the !lne'
Ihowed dlStof'tlOl'l In the fewle d,Herenh.1
tr.".fOlmer, Th.. W.s confirmed WIIP'I t".
.Id 01 measurll'l"lenls wtltch lP'Iowed IP'I.'
Ih,rd-otder Inlermodul.lIon ptoduCII can
...,t, be caused by hlQh-Q resonanl c.r
CUllS on sm.lI 10rotds due 10 t". very high
magnetIzing flull In Ir'Ie co,es, InfottTl8110n
reg.rdlng m. lhem.ll tc. 1ev.lu.hon Of Inler
modul.tion in Crysl.l liI ters w.s found 10

(8) and (9). After m.k.mg H."er.' mod lf l '
c. tions il was posSible to Incr.ase Ihe IP
.".Iue of the Mer to 30 dBm , which coin
cides appro... lma,el, wllh the "'.'ue cal
cu l.led,

Fig.. 1: T_o-pole cry.tal "it...
with high 1" I' mlOdul. tIo" rejoK:tJorI
~" u••lf •• ~, II".

Ll 12 h..... 01 12.0C)olft\l!lcl,••"1'ICMd
..,,. wound '" ICI'C'" COol _

TI 2.11 ....'"'0103"""cl'._~
.. '.. on II 10K , • 2 OOloIpl'''9 IU ....

Am ec a
..... 500
Gp _2 cl8
M 20 .~

o 1 tlOOIl5.~ Of C8 C/YI~ 27 02S "' Hz
02 ",15 llHl Of C8 c,.,.... HI" M"U
IP 30 .,,,,,"

Figure 7 ShOws lhe cecun dtagr am The
Oblalned freq uency response and lhe tran·
slen l I tme are given .n FIgure I , A POSI\l.".
Itde euect of th ts 1111e, tS thai all subse
quent stagel up to the actual ssa-uner
wllh a b.ndwidth 01 2 ,4 kHz . re not loaded
b, Ilgn.ls thaI are more Ih.n :!: 10 kHz
Irom the receiw Ireq uency,

10 kHzIDlv . 50 kHz!Dlv,
10 dB IOtv.
i MHz

Hanzonl.l:
Vert ical :
C41nter lrequ.:

20 14!01Y.:
Input IIgnaI .t dlple•.,
Oulput algl\lll of thll
Crysla/ l lIler

~ "t., : ",~ ...........fNI".......... of .... '"'" ......... "tu.. 1
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Thi, mean, thai their lP·value II virtually
Increased by the value of the actual atte ·
nualion 01 the delay tiller. Thil allO has an
effect on IF-amplifiers eQuipped wilh
crys lar fillers ollhe XF9-series (KVO) a' Ihe
input. The IP 01 luch filters range. between
26 and 30 dBm according to the band·
width. The narrow-band l ill er' have the
lower IP·values.

Practical circuit, and II PC-board ar. 10 be
described In Part 2.

4.... Ln . 1Ptan

A level plan USing lhe descnbed eceee
~tl 10' ItIft required-s igna l palh of Ih.
,eceiver il given in the block dlagrlm
Flgu,. t According 10 ItIft calcullhonl
grven in (71. !he noise l lgure I I ItIft Inpul 0 1
ttlft mi.e, was calculaled to be 1'.6<1B ,
Preamplifle, and selectlVtty will aller thi l
value I ccordlng 10 ttlft well-known 10m
formull . 1t1ft inlercept point Yllue to, I
two-tone lesl Wtth two carr ie" hlYing I
spac ing 01 more thIn 10 kHz ••htbiled
values up 1030 dBm .

A description or the dlfferenl Irigge' en 
cuits Ind boards is 10 tcucw In part 2 or
thi s article.
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• Receive Mixer for the 6 ern Band

by A. HeldefNlnn, DC 3 OS

PRINCIPLE OF OPERATION

dimensions 01 waveguide mhler, fOr the 9
em . 6 em , and 3 em band. allow con.
tlruetlon 01 portable Iran.vert.r.

Up 10 now. mlCrow.... r«el....,. ua.ng
w'vegulde muteB h..... m'lnty used In.
pnnClpl. thawn in Figur. 1. Th. inpul

Fig. 1; Con....nllofta. Iftk:ro......
.'Ye9uld. mi• .,

IF

i~
I-M,xtr

( ross
coupt. r

Termination

Input s ignal

OsCillator signal

It. ,ellllvl'Y I lmpl. r.e-In mIxer Is to b,
c1 l ac rlbed •• • contrtbt.lKon 10 Imiliur
actiYtty In the vlrtu.lly "~Iected • em
blind. U....,Iy. l"tlnUtlle' 'Irtl"ryp.
mbe,.. (11 .re uHd .... the k)• ., m~,o·

wn . bind, 01 23 em, 13 em Ind • em.
The authot Qtqlned • al"VI...kMba;nd

notH "01,1,. of 11 dB In the • em blind
wNtn Ullng In lnt.rdlg~1 Nt., con.,~Itf .

bu1 • 'Ing~nd nol .. ngure of ~Iy
7 dB wtlln using ••negukll mhl" . This
Impro"lment of .. dB led to the conslruct.
Ion 01 • wavegu ide mIll.' lor the • em
benet.

A furthe, d lNdva nll g••r. the Imlll d,meo·
slons 01 Ih. inlard''ll'al hit., co nvert.,. lor
lhe 6 em end 3 em band•. Ind thus the
problems 01 installing the mec;hanlc.Jly
large standard mi." dIOdes tY~ 1 N 23
and SAW 95 Mlll et'1 ~Irucle<l from
notmIIl p rOll1es.1..-gUldei .r. not IUl tlble
lor the 23 em and 13 em band, due to thel'
large mectlanlCal dimension• . however. the

IF-oulpul
1« MHz

OtcltlltOf Inpul

5616 MHZ
Fitte r

..
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algM ' ia led dIrectly to the mtur dIod e ,
I nd the oteil"tOf stgM' V'I I dlrec llonll
c:oupler A c:ross-<:oupler il IUlilble IS
d irecti ona l coup'er, SII"Ite It tin be cce .
I truCled li mply, a nd sec:ondly becau..
wideblnd c:haracte risllt5 are nOI nee....,.,.
lor amlleur radio appli calion l . A co nlide r
a ble d lladvanlage 01 thil melhod II Ihe
relal/valy large coupling loss 0 1 Ihe c ro...
co uple r 0 1, 'or Insta n<:e, 20 dB , which
meanl Ihat In oscillalor pow er 01 50 10
100 mW wilt be required 10 COllin IUltlC18nt
diode c urren t.

In the caN 01 !he mllter o-crlt!ed~, no
dl rectlOnll coupler IS required and ~
hit" OlCdiliOf powe' will be ,eq Ulred due
to the direct capacllt.... inJe<:,hon 01 lhe

osc,lIl tor I'OMI « 1 mW). A hlte , tor sup
pressing ttle~ Irequency ,s Integrl ted
,n lhe mUle r mocIu!t' The Input l'gM' IS led
In either via In N-eon necto r or I R 70
standa rd wlvegulde Illnge ConV8flhonll
mille, diodes 01 the t N 23- o r BAW 95
lam ily ar e used

CONSTRUCTION AND SPECIFICATIONS

A photograph 01 Ihe author 'l prOlOtype ,.
g iven in Figure 2 In o rde , 10 optimize the
indiv iduI I modu" : tllter , ml. e r and w.....
g uide /cOl:..ial trl nl lhon (Figur. 3). tha y
~.... been tlQUlppad With wavegulfH
flanoes, FurthermOre , the d lod a m&lctung
tin be IdJ usted wllh the aid 01 I ShOrt·
CI rCUit p lunger, .. tin be Man In Agure ..

"tMI do tlronrOCl W~ Ii170/WG'"
, older i'd

FlIt.!' IUl'Ii f'!9 "'Qlt"'nQ

~~e' brQ'" Itr

",eM'
-~..

,"....
•

70

,"",...L" l "S----S" " -~, r.".

~ --+-@- L- -(GY~)-
II.J
•

iii 'T'''f'
•

Wov"llU'lkr'too. ioI Filler
I rontltCll'l 01 d--..ont 11'\''''I''

DeJOS

,..,1:........"..,.......,
for 1710 MHr

"



Rg. ' : 'a.Nland CUrvl ' of two trlnlll'lioftl
and • I ltnploeftltef

• •••0
I

J ...___....... . A
\ I ~. ,..

, '-7i
"

DC 30S-

•

, 20

I'
lO

!

I"

Since both the llanges and the 1h000t·
ell'culf plunger represent • consl()erable
••tent 0 1 fine m.tarwork, and the l' UN ..... ,11
not bring any d,Sllnct .cfvantag.. during
construction.•1 .. I)OUlble lo r them 10 be
delelt<l II It pOUlble 10 ...... 176 S mm
tong p,ee. 01 R 70 (WG ' 4. WR 137.
RG 50/UI w....-gulde

Flgl,lt. 5 ,howl the constructional d.agram
01 the ml ••r .....n from the Illd. and
_bOY• . Tht $lQnal frequency Input al S760

•

Part A or similar
ground cOMKtion

..,.jr+rl:l-~ t or the d j adIi

•
Lowpass

PTFE·
t--t-, foil

Port G
lmm dio. silver - ptot i d

I/ BAW95

DC 305

BNC·donntdor lor ./

aM'9""hoIt lll--.l '"lil , lIo«1tllf 1or / -
cO..... I"'G I,..c~ CCPXotar'U 0... t E PortO
CAd ,...... outp,A~ ... 10 IN ~r
d'od e

Cross-section A-A

W 'dGrub scr iW Q"i~.a.!
R' y"'MJ lt.
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MHz: I. on the Ielt-h.nd side. II .. posslbl.
lor Ih. coaxi. 1 Input (N-conneClo r UG-58
AIU) to be .Jlchanged lor • w• ..-guid.
ll.ng. (no mocllliCition is necenary to th.
inner condvctor). TI'I' w....eguld./CO&JlI.1
tr.n.itlon is lollowed by • .ingl....t.g.
wa..-gvid. ' ilter 01 Simpl. conSiructton . The
passband C1JM Of this fIIt.r .nd 01 two
w'vegu id"coa..ial tr.nSlt lons is given In
Flgur. 6 , It can be Men here th.t the tt.n
sitlOns provide negligible loss within the
6 em .mateur band The fo llowing , ","v 
atlon .... Iues . re eJlhlb,ted by the filt., :

•

..

PTFE ten (O, OS mm) . nd p.rts B. G, and H
pushed Into the w....eguide, Insert. det.c
five mber diOde to center, .nd lock Into
place with the ground connection A.
Connect the IF-preamplif~r directly. with
out int. rmediate Clbl.. (impedanc. mitch
lno I).

CONNECTION AND ALIGNMENT

The standard cirCUit I. given In Flgur••
and a prototype construct ion shown in
Figur. i When using other CirCUits. • "en
tlon Shov ld be paid tMt lhe input Impe ·
d.nce 0' the pnNImphh.r , hould be tr lns
formect to an impedance of Z .. 300 0 +

j 0 Q . whIch is the most 'I"or.ble Impe
dance of the IF-ClrCUlt for dlod.. type
1 N230r5AW95

Fig. • :

1404 MHz IF.p....mplill.' m"chlng
th. , cm con"Ir1, '

L 1: .. hun. 01 1 mm dll. • il.... rpilled coppe ,
wlr. wound on I .. mm colt fo'm.r
with VHF totl

L 2: 5 tu,n, 01 1 mm dll. , Ilvl'pllted copp. r
wit. wound Oft I' mm fonn,r.
,."-,upportlng.
co li tip: 1 tum ITom 1tI. cold .nd

For pre liminary eUgnment Of th. miJl.r, •
local oscinalor signll ,hould be fed to the
BNe -connector F end I 6 cm slgn.I, or
harmonic 01 a sulliciently tlrong 1152 MHz:
sign al fed to me Input. Thi, Is lollowed by
alig ning the Input uner. the tuning sctews.
and the IF·preamplili.r (l. 1. C 1, l. 2) lor
mallimum slgnel. In the Clse 01 dlodn of
the 1 N 23 femlly . the diode cun."t should
be in the order Of 0.2 .nd 0,5 mA, er 01
1.0 mA In the CU8 01 SChottky diod.S

>d'
'''''''',. ee (I)

5160 MHz
5618 MHz
5412 MHZ
5100 MHz

3 dB b.ndwidth. 25 MHz

Input Ir.cluenq'
OKitI. lor frlQUetlC'f
Imagl IIF 1404 MHz}
lmag. ' IF 28 MHz}

The adJvstment SCtews of the l ill er lor
m.tching the sign.l .nd Im.ge lreq u.ncy
to th. diode .r. followed by tl'le miJl.r.
wl'IlCh I••hown in det.i1 In Figur. 7 te-e..
section A-A in Figure 5). The miJler diode i.
clamped ber-l ground connect ion A .nd
the cent.r conductor B. Part B is held .t
both .nds In PTFE collars (part E), Th.
lathed part C II soldered Into pl.ce c.ntr i·
Cllly to tube B on one ald. ~n.1 Of th.
waveguld• . The threading shou ld be lathed
from • BNC-oonnector for ' Ing...hol.
mounting F (lJG.T094 IU )• • tter wh ich It can
be .tllfted &Jlia.tty in ~rt C. This I' lhe input
connector lor the local oscill. tor signa l 01
5616 MHz:. The coupling capacit. nc.
between B and the inner conductor 0 1
connector F Cln be ....nee by slid ing this
connector (F), .nd it I. thus possible to
'djust the oscillator pOw.t at the miJl.r
diode.

Th. IF-.Ignal (144 MHz: ) c. n b. tak.n Irom
11'1. opposi te side 01 the wavegulde vIa the
lowpasa unercomprisi ng parts 0 , 0 , .nd H
Th. Illt. r Is constructed a. tcnowe: 'Tube 0
is sold.red Into pl. c. cent ric.lly to part B.
and ring E (PTFE) pushed Into place. Part
G (1 mm dla. Silver-p lated coppli r wlr.,
.hould be soldered into B• • fter wh ich p.rt
H should be plaeecl over G .nd sold.red
togeth.r. Part H should be co .... red With



• fig. . :
Phoeot,.~ of .... I Uthof",

~p. l" """
prHmpll' II '

similar 10 the SAW 95. The d iode current i,
ad /u,ted by Vlrylng the oteill, lo r pow.r
and/o r the COUpl ing With the aid ot (()n11eC
!Of F TM euthQf obu"nt!d lhe mln,mum
. mg l. ·• •deband nol.. flQu" in Ihe Ofdef 01
9 dB In con/unctIOn With. nolH ~rllor

to obtain the moll favorable 1'9"-' and
I~ I,IIQ\*'ICY m.ltCl'llng to the dlOCM

REFEREN CES

(1) R. e. Flihet. w2 COH
lnl.rchgltaj eonvenef1 for 1296
and 2304 MHz
O$T, Jan . 1974, pages 11 • 15

WIDEBAND OMNIDIRECTIONAL DISCONE ANTENNA

• F,.qYeflCy range·..... _~

• Po-r r.llno
• PoII"MhOl'l :
• Con"ec:l 'on ,
• VSWR.
• Wl iflhl :
• Olmen.1OnII
• ~I,"al _

• M(lunl."Q

10 . "80 MHI
HdB / 1I4
lOa
!OOw
VlnlUl

SO238 see • •• ,1'1 ,,,. nead
< 1,5 : ,

'"Hetghl 100 In I DlfIm.1.. 1,30 m
Alum '"lum
Ant..,,,, hMCl II pul 01'110.32 m", (1 .0'
cl.. meet and MC:lIrH tIy • Ie_
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SSB on the 10 GHz Band

Information regarding a future descript ion
in VHF COMMUNICATIONS

by H. FI. ckn.r, DC 8 UG
and G. Btlr l , DB 1 PM

Vlrtu.lly .11 commun lcatlonl on Ihe 10GHz
band are 11111 mlde ullng wldeb.nd FM
Iy.tem. equlppacl with Ounn.ucltlators,
which wara descrlbecl In datan In (1), (2).
(3). Article. reg. rdlng n.rrow-b.nd . ,.1_
tems h.ve bean rel.tlvely rsre up 10 now
(4), (5), sine. the technical complexity Is
consl de r. bly greatar th.n whan ul lng
Ounn -oaclllator clrcult._

A comparison between Syslems shows Ihat
a narrow-band syslem lor sse or CW will
oller a reduction 01 14 dB of ths noi..
power in the receive channel. ThiS is
achieved by the reduCllon 01 bandwidth
and luppreuion 01 Ihe l irsl IF-image. bUI
does not l ake any lurther improvements.
lo r Instance. due to the use 01 a low-noise
preamplilier (6). (7) into considerat ion.

A senSitivi ty increase in me order 01 14dB
allows communication under ncn-nne-cr
Sight condi tions (lor inst.nce vre rellections
(6)) Ind over ter I.rger dislance. and under
unl l vorable wealher Conditions. This
means thlt It is extremely 'NOrthwUe lor the
microwlve amateur to consider the higher
technical requirements 01 narrow-band
technology, especllily In conjunction with
lixed operatiOn.

The authors have conSlructed t.....o s s e
systems lor lhe 10 GHz b.nd .....h!Ch Ire to
be described In lhe next edltionl of VHF
COMMUNICATIONS. The block diagr.m of
such a system Is sho.....n in Flgur . 1. Th.
Irequency plan correspond s to Ihe recom
mend.tions given in (4), nc......v.r, the
varactor types. the individual stages. • ee
their Interconnections have been partly . or
completely changed. This rnults In I unit
which has been simplified 10 maka It espe
cially suitabl. lor portab l. oPer.t ion.
During th. FIrst lew weeki 01 operallon, n
...... 5 possible using lhe sysl.ml lor sse 
communications to be m.de over dillanc.1
01 20 and 37 km, IS 'MIll al on. .....ay com
municati on over 2S km under nce-une-ot
sight conditions.

The auth ors plan to describe such SSB
equipment lor the three lnlermediale tre
quenc ies of 144 MHz, 432 MHz. and 1296
MHz. as wen as to describe a transceiver
without circulator or cavity switCh. The task
01 these constru ctional I rt icle. is 10
act lvale lhe narrow -band technology at
10GHz. and 10 provide lundamenla ls for
discussions and lurfh.r developments.

"
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A Microcomputer for Amateur
Radio Applications
Part 1: Introduction

by W. KUrI, DK 2 RY

•

As may be already known, AMSAT Inlend to
eccn launch Ihe llrst Phase III OSCAR
saleilite. Thll amateur transponder Ntalhta
will posMn an .'llptlcal Orbll in contrast 10
the circular low alt,tude ort:II!' 01 previous
aallillil.. auen .. OSCAR 7. 8 and Iha
Soviet '.'allll" RS This mean. Iha' II will
be more dllticul1 10 calculate the anlenna
Ir,ck,ng, .nd will make such aida as the
OSCALATOR obaolete. Ther. ar. two
methOds 01 calculating Ihe aZimuth and
_Iflllation angl.. lor the antenna:

1. Calculallot\ullng. proorammable
calculator

2. CoIJculahon uamg • mterocompule,

POSSIbility 1 ha trw acvanr.ge 01 MY'"O
Simple progra'N\'lllblll~. howev.,. the
actual control 01 lhf rocators ,nlO the cal.
culated posItion must still be m.oe ITIIInu·
ally, It i, more elegant tor Ihl' 10 be ""'d.
in • mlcrocompt,ller. The (lINdvanlage 01
Ihil ia that • SUitable program (auembler)
must be d.....loped . ThIS has prob.bly bHn
the t..son wtly IUCh compute" ha... not
become 'V'II8tM. Even though tM ••pen
Nand ,Hon are highfi.• micro-computer
can be utilized fOr • multItude 01 Iddl!lon.l
tuks .

DESCRIPTION OF A MICROCOMPUTER
SYSTEM

A microcomputer oper8les .ccordlng to the
Nme b.lic prlI'\Clp'" as III I.rge. brotMrl
~r. they.re 'uter 8M are..,.., mo.e
-Intelligent- . Tht pnI'\Ciple 01 1M mIcro
computer ts as 1011Owl:

The hean 01 the Iystem II the centrel pro
CMSlng unit CPU where .11 oper8l10nl take
place. ThiS prOC*Sllng unit reqUires •
memory. which compFl..... number 01
binary Slorages c.lled r.ndom ICCesS
memory RAM. Of tour.. one must tell the
CPU what to do and how . This II .chleved
using • progr.m which IS contained in a
leper8le memory. usually. II_eel progr.m
storlge. Such. Itor.g. II c.lled • read
only memory ROM or progr.mmable read 
only memory PROM

FInally It IS necnaary lor the microcom
puter to communu:.te. whIch r8C!UIfH
periphery uMS (lnput and output modules)
It is now nec..ury tor theM units to be
Interconnected. ""'"ch IS made With the aid
01 the Iys'em bus. Ag ure 1 lhOwS sucn an
'trlngement

PROM

' 10· I:
Block dl.g'_
or. Micro_...,.....

"
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How II a m icr ocomputer programmed ?

There ar. several ways 01 domg 11'115:

1. Prog ramming In .. higher language auc h
., BASIC, FORTRAN etc In th iS case
on e will requIre compiler, or interpreter,
to translate the commands mtc the
machine ecce .
Advantage: Easy 10 program.
Disadvantage: Very . _pensive .

2, Programming in Ihe assemble r
(machine-o nenl. 'ed language).
Advantage : Cheaper Ihan 1. however.
one req uires an .ssembler.
Disadvantage : Olllicull 10 prog ram,

3. Programming In mact'line language.
Advantage: Very cheap.
Disadvantage: Elltr emely dill icult
to program .

4. Purchase 01a prepared program.
Advantage: Can be uMd even Without
programm ing el(perlence.
Dis.dvanlaQ8: Can only be used lor Ihe
act ual appl icat ion.

Possibi li ty 4 wilt no doubt be the moal
favourable lor radiO amateurs who only
require the microcomputer 10 assist them
in Iheir hobby, For this reason, programs
will be oHered laler In the term 01 PROMs
lor the descnbed applicaltons.

APPLICAliONS

The l irst program is to be developed lor the
main app licallon: Control of a rotator
system in both the azimuth and elevation
This Is to allow Ilmple operation for ecm.
mun lcat lons via satelUt., especially thO..
With elli ptical Orbits, Our well-known aUlhor
OK 1 OF already deacnbed a digita l rotator
controll ar with BCQ·lnput s In VHF COM·
MUNICATIOfIIS No. 4/1979.

In addition to this , tur tner applications are
to be conside red such as coder and de
coder lor Morse code. npeclally designed
lor meleor-scaner application• . A program
is also to be developed lor RTTY, Finally.
we have also thought 01 the contest ccer
alor and his di ttlculties in logbook-keeping ,
A progr am Is also to be developed that will
not only keep the log dur ing the coruest .
but will also check wnalher the station In
question has already been worked, If ncr. It
will ou tput the contest number and diS'
tance to the station. Other programs will be
developed as required to round off the
system: such programs cou ld be, lor In.
slance , in the form 01moni tor programs lor
TV·receivers aa PROMs.

DEVELOPMENT

The mic rocomputer system comprises the
lollowlng modules. whIch are to be
described one alter another In lhe tcucw
Ing edi tions of VHF COMMUNICATIONS:

1. CPU board wilh buttered data inputs
and outputs, and bulfered address out
puts.

2. Filed-program board with a mbimum
01 48 K storage. as MIll as a Random
acce.s memory With a maximum 01(8 K
storage. The bus board.

3, Input/OutpYt unit With three paraUel
posit ions of two channell eachs,

4, Clock , reel-time clock, number-crunch-
ing processor.

5. Power supply.

6, TV-Interface.

7. Mechan ical pan .

The microcomputer Is designed that it can
be extended 10 have a maximum 01 54 K
storage capacity if required.



ANTENNA NOTEBOOK

Use of 75 Q Low-Loss CATV-Coaxial
Cables in 50 Q Antenna Systems

by T. Bln 8n, Q 3 J VQ I OJ 0 BO

•

1. INTRODUCTION

Pro fessional and amateur rad io anlen na
systems are virtually standardized I t 50 []
throughout the world. North American
radio amateuJ1, have the adllantage thaI the
same impedance is also used for consumer
electronics systems: Community anlenna
systems and CATV. This means thaI low
loss CATV cables are available reedity and
inexpensively on the market In the USA.
Unfortunately, this 18 not the case In
Europe where consumer coaxial systems
have been standardized at an impedance of
75 Q . Since lar larger quantities 01 CATV
cables are required. they ate lar cheaper
than similar quality cables lor an Impe·
dance 01 50 O.

One may ask why 75 0 was enosen lor
such CATV-applications in Europe ralher
than 50 0 1 It Is InlerM tlng to know thet
the loss of coaxial cables of the same qua
lity and diameter is not the same for an
ImpedancM but has. minimum at a certain
ratio 01 Inner and ouler conductor. LogI
catty one would assume thai the loss 01the
cable wilh the smatter inner ecncuctor dia
meier (750) would be grealer than al Ihe
larger diameter (SO 0). However, lh is is ocr
the case. II will be seen in Figur. 1 thatthe
loss of a coaxial line Is a minimum al a
ralio 01 3,6 between the inner dlameler 0 01
the outer conductor and the curer diameter
d of the Inner conductor (1).

Fig. 1: An . ddltlon.llon-'.etor F' 01 • eo• ••• 1
line ••• IUnei lon ol th. DId r.llo

When using the equation:

oz • 138 100,0
d

th is will correspond to an Impedance 01
77 0 for air-spaced coaxial cables. II Is
therelore assumed that this was the reason
fo r select ing an Impedance of 75 0 for
CATV-applications In Europe.

In Flgu r. 2. the loss characlerislics 01three
diameters 01 CATV-cable are compared 10
the well-known cable types RG-58/U
(UR-43) and RG-213/U , It witt be seen
clearly when comparing the loss 01 the
AG-213/U cable 10 Ihat of the same size
CATV-cable (10.5 mm diameler) thai Ihe
loss 01 the CATV-cable Is considerably
lower: only 14.3 dB/l oo m at 1250 MHz
compared with 26 dB / 100 m with AG-213/
U. which cannol be Ignored
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01 course lhe ellNerence in 1011 'a not only
due to the diN.renee in impedance but
mainly due to the con.lruchon ollhe CATV
cable.; the above mentioned CATV-eable.
I r. semi ·alrspaced types that ar. avallebl_
In Europe,

2. THE EFFECT OF USINQ 75 Q COAXIAL
CABLES IN 50 (1 SYSTEMS

Many radio amateurs directly connect thelf
50 Q impedance antennas 10 ei ther surplus
60 0 , or 750 cables wilhoui lurther
me.sures, assuming lhal the lOU due 10
the VSWR of 12 or 1,5 I. negligible. which
I' true to • certain ...tern. However, Ihe
length 01 the coa ..iel cable will beCOme
critical With eny .mount 01 VSWR. and Will
cause an Incr. ase or decrease 01the IIClua!
mismatch .coording 10 the electriC_I
length ,

The worst cue would be 81 en electrical
feeder 'englh 01 an Odd muiliple 01 1I4
where IhelollOW'lng -.quatlon II yalid:

Zcabl. 'lout •
lanl

,,-
or lor Instance loul • - • 112,50

50

Wher. : l out II Ih. Impedanc. allhe end 01
lhe cabl.; Zcabl. II the Imped ance 01 Ih.
coaxi al cabl. used ; and Zant il Ihe Impe
danc. 01 th. anlenna.

It will b. seen Ihat Ih. worsl -case VSWA
when Ullng a 75 0 leeder with a 50 0
anlenna will not be t ,5 as assumed. bul
1t2 .5 .. 50 _ 2.25. which il 100 high 10 be
neg lect.d .

3. METHODS OF OBTAINING OPTIMUM
MATCHING BETWEEN 50 0 ANTENNAS
AND 75 0 CABLES

•
3.1. Ayo lding Crltlul C.bl. Lengthl

The l implesl melhod 01 uling 750 cOf,ldal
cable In 50 0 sysleml II to *Mlur. Ihll Ihe



4. CONSTRUCTION

Tt'III Impedance of a toIIial lina With air
dl8lectric Is gl""" by the 10110Wing
equation :

Whrere: 0 'I the Il'V*' dlllTle1er 0 1 tM outer
tonOucto r, W'lCl d the out., diameter 0' the
U'lf'lIr conductor (Flgufll 3) At can be IMn
'1'1 3.2.. we fllQU lre an m peclance of appr o
" 11N1et)' 61 0 corr..ponellng to a o /d-raho
012,n .

Since st.ndard tubing Is to be ulMCl, it I'
necessary tor lhe diameter 0' lhe outer
conductor to be ..I.eted to l uit tt'lll con
nectors uNd. end the wan IhlCknell and
inner conductor diameter ..Iected 10
obtain the requirec:l Old ral lO of 2.n. The
authOr chose the follOWIng lub lng

1. Oular conductor: 11 mrn dllmet.,. wall
tt1 iCknnl 0 .5 mm, corresponding to 0 •
10mm.

2. Inner conductor: In ordet to otlta ln Ihe
required impedance, a tube of 3 5 mm
diametlf was ..l.elad The w. lI thick
ness cno... WAI 0.75 mm 10 ItIIt It "
possIble to Join the pin of th. N-eon n«:
lor easily by plac ing a 2 mm diameter
coPper wi.. inlftf'medllllly both ,1'110 Ih.
inne r conductor and cen l. r pin ol tha N·
connector.

cabl, length Is , multlpl, 01 ,n ,I.elr,c••
h.lfw'\I' (k/2 • VF). In Ii'll' c.... lhe 50 Q
inpul Impedance will be Irins lormed back
10 an output Impedance 01 50 Q wnat~er

lhe ImJ*'an<:e of lI'Ie cable

Thie ha a a~ Of dlUdvanl1gM "nee
it II rIOt ...... poDlble to '1'lMf1 a rel \eclo
~ mto the 750 port lOl'l 0 1 1!'Ie feeder
wlt!'lOUl caUllf'lg a conslderabl. mlllT\llch
tonOltlon ThISWIll rnou"'" • rather crllical
s ,luatlOn. eapeci&lly Wllh foam d"-Ulc
eabIet whOM ....aoclty lact or can \lary con
.-rably along ItS leng'th d"" 10 \lana iIonS
of the dlel.etnc den"ty

3.2. Impedance Tfllnsformatlon using
U4 Coa.I.1 Un..

In Ihe opin ion 01 the aulhor It i' la r bener
10 Iran,form lhe 50 Q 10 750 us ing one or
two )J4 Ir. nsformers. This not only en'ur.,
an uncrlllca l feed er length but also OptI
mum matching . The impedsnc. 01 Ih.
required 500 to 750 m.tching tr.n, 
former can be obtained using Ihe 101lOWlng
equation :

ZkJ4 • V ztn I lOut I

or ZU4 • V50 . 7SI • 8124 0

It will be ..., that ." .lectrical 1.14 0'
.pprolimalely 61 Q Is requirec:l

The aasi..t wrt is to 1.1" an eleCtrlc.1
quart.M.... Of 60 Q high qu.llty coa ll.1
cable (not TV cable that can be anywhere
betwMn 60 Q and 75 0 ). A 75 0 N-eonnK
tor thould be prO'Iided at one end . and a
50 0 N-con nect or 81 1M otMr. Since tuCh
cable I, not read ily a\lailable on t.... market.
a lubular match ing transformer " to be
deacnbed that ptO\'idei e.cellenl matChing
between 50 0 loads and 750 cabin

Fig , J

z • o
1381og1l

e

- I

I
IJ

I

•

FlllQuency

145 MHz
432 MHz
435 MHz

1250 M Hz
1296 M Hz

Inner conductor length

"'mm
165 mm
163mm
57 mm
55 mm

Oul., conductor lenglh
according 10connec tor

482mm
158mm
158mm
50 mm
48mm
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These tubn provide I Old 'lhO 01 286
wtllCh ,""Ill '" I • 63 0 n lll YaNlt ' I
Iuftlc~Uy CtoM to the ,.qUI,ed Yl rl.Ht,

4.1. Machanal t."itha

Due 10 the h.lrmon.c rllal'Qrllt\tp between
the 144 MHz. 432 MHz and 1296 MHz banda
It is po.,ibl. to use such .. ' ·44 MHz I,anl '
'onner lor 432 MHz or even 1296 MHz.
H0¥rf8Yl r. the bandwIdth 01 the matchmg
Metian wIll decrease wIth Ihl number 01
1.1' secllont UNd. and any length et'ror .. ,II
bit muU ,pl..a by In,... Of nine limn. ' e
Ip!ICt rve ly. It II ttlefalore (K ommended lha'
only one 1J4 MttIOn be uMel Th. reqU ite<!
mechanlca' IengttlSar. given ,1'1 T8~ 1 lor
145 MHz. 432 MHz, 435 MHz. 1250 MHZ
(ATV) and 1296 MHz _

•

The length 01 the Quler con duc tor should
bit shortened Ihghtty tn ord., 10 III the N·
conneclor, uled In the lutho", p'ototy~

USing UO·218 (50 UJ and UG·94A/U (75 UJ
N-<:onneclors. II wa, nec....ry 10 shone"
the oule, condllCtor by 7 mm, The dUTlen.
SIQnS given .n r.~ 2 . ,. ....lId tor theM
ccnnect...

Fig. 4 and S: Ae'u m lou ol ltle 10 e",
'flnllor",e•• .,. fr'eqllencr

former constructed aCcord ing to lhe
dimensions given in Table 1.11 will be seen
thai the bandwidlh of the Iran.former il
~ wide. and It Ia nol nec.a.ry 10 con
struct a MPWaII unll lOt the communi
catlOtlS and "TV portions of tM band.

4.2. A.'lmbl)'

Firslty cui the Inner conductor 10 the 'a_
Qui~ le ngth . Solder a piece 01 2 mm dia
meter wire Inlo each end 01 Ihe 3.5 mm
diameter inner conductor and cui th•• W.fa
10 that il 1111 .nto the hole 01 Ihe N-connec.
lor p in• . wh ICh ar. Ihen IOldered into place
al each end 01 the inner co nd uClor. Th.
ouler condUClor II~ placed around lhe
1",...- cond\letof. lhe N-connector bocll..
pieced 0 ...... the out ... conductOf". anct lhe
center pml p&8c«I Ihrough lhe PTFe inau ·
I'I~ In the OWl"r 01 II'le CC)rlf1«IO ..... It the
lenglh of lhe oute' conductor il corr.c:t. II
il possible now lor the N-conn.cto.... 10 be
a&Sembied completely wllh Ihe rea r leect ·
through nUll , Atter this , Ih... nutl ar,
IOld,red 10 1M ou ter conductor lube.

I . SUMMARY

It ISassumed 1h81 II is nee....ry 10 UM Iwo
.uch Ir. n. lo rme....; onl ., Ihe anlenna. • nd
one belw"" thl feeder and 1M 50 Q
.18IlOn. It ia, now.ver, pouibll to modi fy
the Iransm,n... and receiver 10 Ihal IMY
match inlO 75a In this C.M II is allO
neceuary to modlty lhe intern.l cabin 01
the eqU ipment 10 lhat tr..y .rl ItIC) 75 Q
Ie g RG-S9/V).

When one conside.... 1M dltterence In 10M,
lor inlla nc:e. bltNeen RG-213/U and lhe
CATV-c.bll of the lime diameler, a plIr 01
such Ir. n.fo rmers could rep r...nl an 108.
penaive mNna 01 Improving ayllem perfor·
mance lagel""r wilh a low-IO.. CATV
cObial Cable.

..
5. MEASURED VALUES

TM CU"," g,.,.., In AgU,.I .. and 5 Ihow
the puaband Chafac1enstlCS 01 II'le 432
MHz~""Ion 01 the CO&lIi&! mat ch ing trana-

7, REFERENCES

(1) H. Mei nke , F, W. GUndlech:
TMChenbuch det" Hoc/'lIf9qU.....ltetl'lnlk
3. EditiOn. pege 2S5.



MATERIAL PRICE LIST OF EQUIPMENT •
described In Edition 1/1980 of VHF COMMUNICATIONS

single -coaled
2 trlnsislOrs , 4 diodes. 2 IC's
I coil sel , 2 pI. loll lri mmers, 2 tantalum
Cl PS" 12 ceramic caps., 3 pI. fo il cece.,
21 resistor•. 3 trimmer pots ., 1 relay

compl.l. with abo ve part.

OJ 6 PI 008

PC-board
Semico nduc tors
Minik il

. 11

OJ 6 PI 009

PC·bOard
Semicondu ctors
Minikil

• 11

OJ6PI010

PC-board
Semiconductors
Mlnikil

• 11

. DC 3 NT 004

PC·board
Semiconductors
M lnik it

.11

LOW ·NOISE 2·STAGE PREAMPLIFIER FOR 23 em

OJ 6 PI 008 Double-coaled PTFE
OJ 6 PI 008 , each NE 64535. NE 57835, 2 zener diodes
OJ 6 PI 008 3 ferrlle beads, 3 Chi p caps" 3 miniatu re

tubu lar trimm8rs. 5 'Hdlhru eepa.. 1 tanll '
tum cap.. 1 caram. ca p., 2 trimmer pot.,
10 res isto rs, 1 case, 2 N·connectof,

OJ 8 PI 008 compl.le wllh above P,,"1

INEXPENSIVE TWO·STAGE PREAMPLlFIER for 23 em

OJ6 PI 009 Double-coaled epOxy
OJ6 PI 009 2 NE57635, 2 zene, diodes
OJ 6 PI 009 3 'err ile beads, 3 chi p caps., 3 mmfature

tubu lar tr immer. , 5 ' eedlhru cece .. 1 tan ta·
lum cap., 1 eerem. cap ., 2 tr immer pots..
10 resistor. , 1 case, 2 BNC-Connectort

OJ 8 PI 001 complete with above part•

l.OW·NOISE 2· STAQE PREAMPLIFIER lor 13 cm

OJ 6 PI 010 Double-.coated PTFE
OJ 6 PI 010 1 each NE 64535. NE 57835. 2 zener diodes

OJ 6 PI 010 3 ferr ite beads, 3 chip cape.. 3 min iature
tubular tr immers. 5 1eedth ru caps" 1 tanta
lum cap., 1 ceram. cap ., 2 tr immer pots..
10 resislOrs. 1 else. 2 N-connectors

OJ 8 PI 010 compl.t. wllh above part•

l.OCAl. OSCIl.LATOR MODUl.E FOR VHF-RECEIVER
DC 3 NT 003

DC 3 NT Q04
DC 3 NT 004
DC 3 NTOO4

Ed. 111980

OM 68.
OM 124.-

OM 41,

OM 228.-

Ed. 111980

OM 17.
OM 78,-

OM 34.50

OM 129.-

Eel. 111180.
OM 54.
OM 124.-

OM 42.
OM 229.-

Ed. 111980

OM 20.
OM 24.-

OM 38.

OM 80.-

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

We.l-Germany· Terephon e (0 91 91) 91 57 o r (0 9 1 33) 855, 856

Bank accounts: Postscheck Nurnberg 30455-858 · Commerzbank Erlangen 820· 1154 ·
Stadtsparkasse Erlangen 5-001,451 ' Rail l eisenblnk Erlangfln 410,080

"



• Professional Weather Satellite Reception Systems
We otle r a comple te syltem of Inellpenl ive modu le. lor prof.u lonal eppllcat ion l . The.e Ir.
01 spec ial inte,eat lor meteo loglcal OlllC8' at smeller a irponl , for har1)()l,lr and ,Imll , r eccu
cations, They are also sui table tor Inatructtcn I' un l....'.III• • . and tclenli lic Insti tutes . A
number 01 image processing sysleme end rec. i.... r. a r. available 10 ,ui l the . pplicallon in
question , Equipment II av,llab le, or uncl., development lor ;

• The METEOSAT and GOES/OMS satelli t.,In Geostationary crbu. or
• The NOAA and TlRQS M u 'e lli ' " in pola' orMa (136· 138 MHz).

•

"' I- .r.:. ....
==;;;--,

[ru[lJJ'£. - !=-= ~-~-•

1e:]!1
E" • • • •I1:::'"- __ ---

METEOSAT ==-_

[~ ~CI r~1
METEOSAT ==-------'=•

•

Techn ical speci fica tionI 01 the b. l le METEOSAT IYlt.m:

PARABOLIC ANTENNA : r7~:---r.==:;:;;::;:;;:~""=;:;:;;::;:;;::;:;;::;-:::-;-:1
1.2 m ete.. 24 dBgain ... .

SHF·CONVERT£R:
2' $I&ge low-noise
preampllhe'
wilh noise ligur. 3 dB

VHF-RECEIVER:
Noise houre 2 dB
AF-bandwldlh :
800 - 4000 Hz
Subcarrier output:
2,4 kHz/1 V

VIDEO PROCESSOR:
Mon itor tUbe and
Polaroid camera

NEW GENERATION OF 23 cm TRANSVERTERS

AyaHable Irom OUt representaliYes or lrom Iha publ iah,rs ,

U K W • TEe H N I K . Hans Dohlu. oHG
0·8523 BAIERSDORF • JahnstraBe 14

Telephone (09133)·855,856' Telex; 629 887
Bank aecountl: POIIK hac:k Nutnbar; 30 ' 55 • 85CI

CoIl'Imal'lboink E rla~ 820-tt5ol

OM 585.00
OM 885.00
OM 815.00

OM 138.00

144 MHz IF, 1 W output
144 MHz IF, 3 W output
28 MHz IF, 1 Woutput

3 W linear ampli fier l or ST 1296 /144 A or ST t296/28

Aboul tw o yNI'I ago we brought oUl l he fir.1 g_,alion 01 1296 MHz tranaYerta~ on 10 the
merkel. Thil ia now to be repla ced by a lMlcond gene'ation 01equipmenl 01 auparior qua lity.
and more modern lechnology.

F.atur. , :

• Double convers ion in both the transmit and receive mode in order 10 obtain e~cellently

high yaluea 01 Image and apur ioua reject ion , end a Ylrtuelty clean spectrum.
• Overall noi" flgure of the tec.l.... conyerta r modul a: beUer than 4 dB
• Transyert., ayallab le with an IF ol.il her 144 or 28 MHz,
• ,toYailable With output power I....... Of allhar 1 W or 3 W.

Avallabl. Model. :

ST 12M/144 A:
ST 1298/144 B:
ST 1298/28 :

SP 1298:



ANTENNA ROTATING SYSTEMS
oJ

SPECIFICATIONS

TrJIe of lIlollo_ ..... .. ... ...... MlOl 1000 ART toGO

.- ". .., .. ,.. ..., ..
~lng 10fqUlI .. ,.. ,.. ,... .... """ )
8'.... ' 0l'QUt ,., .., ,.. ,,., ,..,

""" )
AouIl'lon l~ .. '" ,.. '" '" """ )
"'-t dl.meter ..... >I . .. .,... " ." .. . n ~

$pwd flrft.l '" '" '" '" '" •
AotIlion arIll"- ".. ' W 'W ". 'W
Control eablt • • • , • .,-
"'"""- 270 _ 1100 270_ 1100 M .225 0 US .20IHZI ..eo • 300 IZI ~

WOO"' •• u •• 12.7 "., "-....... .. .. .. " .. v
LN 'IOIl.-ge 220 Y1 !oO HI 220 V1 1IO HI :no V /&O HI 220 V1 50 HI :no V I lIO HI.. .. ,.. ,.. ,.,

""'Ikpm a "'1Nm
Gettlng r••dy tor OSCAR 9 ?

Then you n••d the Verde.' Rotor KR 500
ElPttCla lly dMlghed lor vertical lilting
or antennu lor EME, OSCAR etc.

T_
Load
Brake torque
Rotation torque
Horlz . tu be diam.
M..t d iameter
SP"d (1~· I

Rotation angle
Control e.ble
LI". volleo
Weight

"R '"
C4l. 250 kg
191 Nm oJ
40 Nm ' )

32 · 43mm
38 ·63 mm,..
18CY ( + 51

I5 wlrn
220 V/SO Hz 30 VA

oUi kg

UKW·TECHHIK , UKW·81!RICHTI • Han, DOHLUS oHa • 0-1 523 B A I E R S D 0 R ,



l~ CRYSTAL FILTERS OSCILLATOR CRYSTALS

~10 SYNONYMOUS FOR QUALITY
AND ADVANCED TECHNOLOGY

NEW STANDARD FILTERS

CW-FILTER XF·9NB ••• ••bl.

SWITCHABLE SSB FILTERS
for a fixed cemer frequency of 9.000 MHz

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

See XF-9B tor all other speclficattons
The ca rrier crystal XF 900 Is provided

Ftw ' ype X,..- X'4B X'4C X'4D x,. x,....-- sse sse ... ... ... r:w
T,_- ....- • • • • • •

3 dI _lChodIl .."" ....... .."" U"" lUIIHl 0.4 IIHI:

I dB biiiidwllCftt\ 2511tl1 a.41lfo4, 1711kHi 5,0 IIHI: 12..0kHl a.lkHz-- c r ... <,... <,... -c a... <,... < 05 dl!l-- e a... < U dB < U dB < :lidS < U d8 < &lid!

l 000 . 000 . 000 . 000 . ,'''. 000.T__

C 30pF 30pF 30pF 30pF 30pF 30pF

......- ,1 ,SOdBjU fllOdB) I.• (1I0 dB) l ' (U OdB) U fleodBl 1.8 (1.1OdB)2.2

CI1OdB)2.2 (UOdB) U UUIOdB) 2.2 UOdB) U (' :IO dS) • .0

........- > 411 dB > 100 dB > 100dl > toodS > 00 ... > 00 ...

XF.QA..-d XF·IB complete wit" XF llOl , XF lilO2
XF·SINB CorntNt. Wllh XF SI03
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