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Dieter Schwarzenau and Bernhard Kokot

A 1.5 GHz Plug-In for the DL 0 HV
Frequency Counter

The dlSlIt.1 portion ot the DL B HV tr equency
count. r Iccomodlt. s plug-In units wi th divi
s ion fsc10r l et t : 1, .. : 1 Ind 10 : 1, A plug-In
without .caUng WI ' liso dllerlbed In (1). Thl
following Irtlel l descrlbll I plug-In wh ich
h•• I scillng tl etor of 10 end Iltlnds th l
m...u~ment ring. of the count.r up to
1500 MHz thus encompas s ing th l 23 cm bend.

1.
CIRCUIT DESCRIPTION

The circui t diagram 01 fig . 2 Bhows the pre
amplillar 10 comprise three cascaded ampllhers of
idantlcal deSign. The ecuveeierrera01each ISthe
Avanlek MSA 0404 This integrated crcnt has
now becom e favourably priced and does not

fig . 1;n. .ulhor '. prolOtype

One ctme most practical !eatures 01 the plug -in
units described so lar , is surely the very large
range 01 input voltages that they can accep t with
out overload They achieve this by mean s 01 a
sell· regutatlng PIN·diOde netWOfll. An enemcuc
use this cirCUitry at higher Input Irequencies was,
unfortuna tely, unsuccess lul owing to the large
minimum insertiOn loss 01the PIN-diOde networil
at ueee frequencie s which reduced the courser
sensl tivity to an unacceptable level . AbOve ell,
the arrangemenl using an HF path, together with
other components, on a printed circuil board
had an enormous intluence upon Its frequency
response. For this reason , a controllable at·
lenuator network was eNacted by means of an
Integrated PtN-diOde circuit (I 90 1) in a round
preenc package complete WIth con necting plns.

' 30
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reQu". much in !tie way at edema1 arcultry 10
actMve a constanl \)8ln at 8 dB Irom 10 MHz
ngttI up '0 2 GHz

AI !tie output oI lhct Ia51 amplifier, .. a peall dlode
rectll.... c:or-t.ng at diode 0 903 and an RC nel·

'IfIJIOf1l. The \an.. compnses R 922 and C 916 '"
~aIleI wrlh C 93 1 The diode II gatvanally
COflf'lIIClecl wllh a !orNan:l biased dlode '" the
suppty lint which II 01 Ihe same type By Ihls
means, a degree ol temperature compensaloan II
aetueved, The rectl lted HF voltage II 18k." 10 an
operatlONil ampldoerI 902 and Iwo comparators
In I 904 The comparators control !tie d.splay
lE O. 'or " logger" and "overload" Ironl panel
IndICatIOnS The oper atlOfla' amp/Iller regu lates,
Ilia a tranSistor T 901,Ihe DC current lhrough lhe
PIN dlOd8s and thereby the anenuallon Th8
rel l,lI118 current dlSlnbulion network lor the
three PIN diodes was taken direct ly Irom (2)

The Ir8QlJ8f"lCY scaler .. an ECl IrIlegratecl ClrCU,1

by PIesMy Wittl the deSignaloan SP 8668 B. It
requl rM a supply II'OltagtI ol6 8 V and II therefore
clfflert Ioge ther wllh the ampIIllfM"I and com
paralorl lrorn a 5 V voltage regullltor 1908 wrltl a
2 V Z....... diode ... Its ground IeacI The scaler
contalO, lour bl-S18b1e1 which are IIllemally MI
to dMde by 10 The Ml'*lJvrty at IIVI chip iii
guaranleecl to be .... than 400 mV oY1tI' the Jr.
quency range 200 MHz to 1300 MHz and is stla
under 600 mV al 1500 MHz , Theoutput dellY8fl
an ECl leIIel which, beca UlMl ot the enhanced
supply lIOItage, does no! maletl the I 909 power
dover (MC 10 116). For Ih•• reason lhe two IC.
are coupled together by means 01 a capaolor
C 924 The DC voltage i. laken to ptn 11 where
II accesses Ihe driver Intemat re' erenee vollage
The supply 10 I 909 Is efleeted by a separate
5 V regulator IC.

,
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Fig , 5: Pl'!ologr.ph 01 un",,,~ olIn. plug-In

2.
CONSTRUCTION

As already inhmated, the dlmensJons of lhe com
ponents end lhe PCB tracks have a large in
fluence upon lhe frequency response 01 the pre
scaler. The lhree HF ampliflerS, lherelore , lollow
each other in a d,r&Cl line but in very close
proximity With one anceier. In lhe Interes ls 01
reducing lhe slray reactances shli lurther , all the
components in the signal path are soldered
dlreclly to the PCBIrack eee.t.e.under the board ,
These components are marked With an asterisk
on the lay-oot plan 01 'Ig. 3 Chip capacitors only
were used in the HF part 01 the Circuit, The
reslS'ors are 01 a miniature .ype (5 mm lead

134

Spacing), The RF chokes consist 01 2,5 turns 01
enamelled coppe r wire 01 0 ,2 mm diameter,
wound in a dooble-hole core ,

DUrirlO me ecnstructco. every eHort should be
made to cootom exactly to mat 01 lhe prototype,
The photographs 01 'Ig. 1 (gerleral View), I lg . 4
(top view) and flg _ !i (view trom below) should
help in 'his respect

The res' 0 1 the construction is rc rso cnncat The
5 V VOltage regulalor in a T().220 hoUsing (1901)
must be inSUlated Irom the groundp lane layer ot
me PCB. cmerwee me Zener diOde will be
shorted '0 earth, The prototype I 907 was fllted
With a glue on heat -Sink In order Ihal the 500 mW
01 heal can be diSSipated more eHicienlly. The
dimen Sions of the ' ront panel are IdentICal With
the other 50 H Input plug-In umts (1) page 73,
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It was merely necessary 10 gil/e il an inscripllon C903 10 nF Chip
10 ind,cale Ihe lrequency range The BNC Inner C904 10 nF Chip
ccoouctor pin nee directly upon lhe PCB pad, 10 COOS 10 nF Chip
which II is soldered, The trent panel is bonded C906 I of
10 me PCB by means 01two solderpins, C907 100 of

No adjustments ar8 necessary 10 pul Ihis plug'ln C908 10 of Chip

Inlo operation. Th. comparalo!l' swilching C909 10 of Chip

Ihresholds ar8 sel wllh the nxedresistors and ere C910 100 of

such Ihal lhe "trigger" LEO illuminates al Inpu' C911 10 of Chip

powers 01over - 27 dBm and the ·Ol/erload" LEO C912 10 of Chip

a' an inputpowar grealer than + 27 dBm C913 10 of Chip
C914 10 of Chip
C915 10 of Chip
C916 10 of Chip

2.1, Compo nent List C917 10 of Chip

Reslslors: C918 100 of
C919 10 of Chip

R901 I kll C.2O 10 of Chip
R OO' ' ,4 kll C92 1 10 nF Chip
R 903 560 II C922 100 ",F/16 V
R904 750 II C923 10 nF Chip
R 90S I ,. kll C924 10 nF Chip
R 906 3,3 kll C 926 100 of
R 907 560 II C 927 100 of
R OO' 4 ,7 kll C928 100 of
R 909 1,S kll C .29 100 of
A 910 10 kll C 930 100 of
A 911 S,. kll C 93 t I ",Ff63 V
A912 10 kll
A913 " II Seml-Conductors :

A91 4 470 II 0 901 CQX21t
A 915 10 kll 090' LD 36516
A9 16 47 kll 0903 HP 2835
A 917 22 II 0 904 HP 2835
A 918 I II 0 90S ZTE '
A 919 '20 II T OOl BC 237 C
R920 I kll 1901 TOA 1053 A
A921 22 II 190' TLC 271 CP
A 922 100 kll 1903 MSA 0404
A 923 1 kll 1904 LM393 P
A 924 4,7 kll I90S MSA0404
A 925 1 kll 1906 MSA0404
A 926 1 kll 1907 SP 8668 B
A 927 , kll 1908 MC 780 5 CT
A 928 1 kll 1909 MC 10t1 6P
R929 I kll 1910 78L05 A
A 930 1 kll

Cspacl tors :
The resistors meo eo wllh an • neve a lead
spacing 01 5 mm and together wl'h me Chip

COOl 10 of Chip capacllors, ara soIdared '0 Ihe underllida (Irack
COO, , 10 of Chip sida) 01tha board,

135
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F1i· t :
Th• • ~'11td Input ¥olteo;l. ll..
unN' 10 mV0 ....' • win
It~uency r. ng.

01020304 OS 06 01 08 09 1 11 121314 1S(jHz
1-

Fr' QuefIC y ruponte or the 1500 MHz plulI- ,n

51901 :
BNC :
Front panel :
EPG PCB :

Mll ceneneou8
L901 · L904: occce-tcie ccee

B62152·A6·X17 (Siemens)
21 multi-way plug DIN 41617
Panel socket
Aluminium 66 .5 x 30 .5)( 2
Double-sided 100 Jl 80 Jl 1.5
(OLOHV017)

Solder pins : 2 Jl M3
Filling brackets :BICC·Vero31774
Mica Insulanon drsc IOf TO 220
Heal ·sink IOf 14 pin Ie

3.
PUTTING IT INTO OPERATION

Belore putting the counter. wi th the r'leW plug -in,
into operation. the wire bridge 'Of the ecc mer

136

con lrol has to be installed correctly . This se ls me
gate time . thus the POSItion ol lhed9Clmal point on
the cocuer display. io smtme newscahngtacior.
'rne cerect ooenon is shown in Ilg , 29 in (1) .

The new plug -in oilers, just as described. a high
sensit ivity together With a high overload capa
bili ty . The senSitiVity as a luncllon ot trequency .
IS shown tor the prototype in the coerectensuc
ot ' lg. 6

One nol so good lealure mus l be mentioned , In
lhe absence of an input Signal, the scate r Ie tencls
to generate spurIOUS, random Signals even when
the plug -in input is shorted. The measurement 01
Inpu l Signals is, however, entirely unaHected as
long as they are abo'le the Input threshold leve l
as Indica led by the l rigger LED . The econncneeo
be seen by the lact thai the input " tngger· LED
is not 00 but the random Signals are dl!lfllayed
The manutacturers 01 the chip suggesl a 6 kll
resl slor be connected between pin 10 (Inpu l) and
ground . This mea sure has the effect 01drashcally
reducing the uMil's BOnSltlvlty and was lherelore
rot employed ,
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Ralph Berres, OF 6 WU

Digital Storage Interface for the
SWOB-2 Sweep Generator

Theoblolete Rhode & SChwlrz I lg nl l generl'
tor cen be 'In~ with I dlgltll I to rlge Intet
lice, ulllli very lew components, which will
Illow the In.trumentto work with I proprl.
tlry dlgltll memory, The Vollcrl" 500 dlgltll
I torl;- unit WI I purchlMCI end It will now be
de. crtbed how the SWOB·2 cen be proyld~

with . trtgget Ind I Y connection lor It, thus
enh an cing thla yery conyenl entlnltrument.

It has been always a source 01 IrTltatlon lor the
author that ,he SWOB·2 trace could not be re
produced on paper. Thlfe exis ls, 01 course, lhe
posSibility 01 photographing tha screen bu' one
musl walt so Ioog lor !he whole 111m to be exposed,
and 'hen developed, that there is a danger 01
'orgenll'lg ellactly what the trace is supposed 10
recresent - unless, 01 course, the expenefve
Polaroid lechnique is employed ,

The,e is also Ihe possibility 01slicking a piece ot
graph paper 10 lhe screen, and Iracing the curve
on it. This, howevlf, Is cumbefsome and not
partiCUlarly accurale,

' 38

Originally, the Idea was considered 10 connect an
xv-reccrcer 10the SWOB, bul OWing to Its very
slow writing speed, 'he SWOB sweep lime had to
be very large - this means Ihalthe eweeoceooct
be dell yed trom the mains. A separa te sweep
generator would have '0 be constructed and also
anothlf eenecnon amprmer. ThiS was Sllll not
100 much trOUble 10 undert ake However, the
SWOB-2 Y-amplilier is only AC-coupled Wi th a
umnIrequency ot , Hz and meretore a completely
new, DC-coupled, Y-amplilu:rrwould also have to
be constructed. That was too muchl

The modern lIOlulion 01 USing a digital memory
was then conside red as beIng Ihe ideal answer.
A Voltcrall 500 was oblained trom tile supplier
Conrad (Hlrschau) 10' OM 600 . The expenditure
was juslilled, cececeeme memory unit is not only
uselul 'or Ihis purpose, bul It can also store In
lormation such as voltage , lime, 'requency and
power lnto 'our giyen Impedances. It also pos
sesses a Cen tronics interface, 10 which a
graphICS pnnter may be connected,

The following description Will now concentrate
upon the Interlace electroniCs which ma'ch 'Ile
digllal memory 10the $WOB·2.
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Fill . 1: TheIntllrlKe lor the addition ole d11lllelltor-u- unll to Ihe SWOB-2

1.
INTERFACE CIRCUIT

As the Voltcra" 500 only works with one channel ,
the Ilrst thing 10 do is to direcl me lrigger Signal
from the channel in use on me SWOB·2 , A toggle
SWitch then 5IIl'IIes 10 eeiect the cneonee. The
technicahlles 01 the sWIIching can be seen in
I lg .1 .

II is merely necessary to couple the ercce 01the
double·triode bistable RO 23 10 provide an lm
pulsalo lhe del18diofllngger. This may be found
at Ihe calhode 01tube 25, As me votlage on Ihe
lube Is too high lor C-MOS gates. II must be
anenuated by a vollage divider , The ecce
1 N 4007 is reqUIred becauso Iho anode 01 tube
23 also accepts Mtgativo voltages. The RC
network dolay, 100 kll and 0.1 /-IF, immediately
lollowing tho channel soleclor. is made adjustable
In order that the trigger Signal appears right in
the middle of the digital storage .

The V'Slgnal is simply taken Irom tho cathodo 01
lhe linal tube in tho V-amplifier RO19, and diVided
by ton.

2.
CONSTRUCTION

The circuit shown consisls 01so lew components
that the prov ision 01 a printed CIrcUIt board is
hardly worth the trouble. It wes thofo lore coo
structed on a piece 01vercooeed In order 10gain
access to the trigger end tho V-signal , tho unit
musl be screwed to tho right-hand side of tho
SWOB. Allhough this operation , in pnnciple ,
presents no particular diHlCUlty, the SWOB hend·
book should be studied in order to arrive at an
tho correct acceSllpoin ts ,

13'
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3.
COMMISSIONING

In order to adjusl lhe Voltcralt 500 digi tal storage
unit, an oscilloscope Is necessary. The X and the
Y outputs ol lha storage unit are connected 10the
comtsponding oscilloscope inputs, the laller
being set to -DC coupling" and "XY" work ing
Upon switching on the VoIlcra lt 500, a test
prciure appears whICh can be used to set the X
and Y gains of the oscilloscope in accordance
with the storage Unlt'l handbook .

Following that, the slorage unit can be connected
wllh the new trigger and Y-OUlputs 01 the
SWQB·2, Both inputs 01 the storage unit ale

SWitched to DC coupling, the trigger flank to
'pcemve' and a 1 : 1 tesl,probe employed .

The sweep speed ilnow sel to 0,5 msld,v, and the
Y-amplilicallOn to 100 mV/div. The Y·posihon on
the storage unit ISsal In order thaI the re ec line
01 the sweep Is jusl VISible but in as low a position
as possible . The picture height on the SWOB·2 is
set such that any part 01 the trace Will not be
oveldriven. DUring uus operation, the zero line
should not be leset.

When now, the MlR but10n on the digital storage
unil'l d8Pressed, the word - HALT" appears on
the screen and the trace has then been stored ,
The print mode can then be selected and the trace
prinled out, During the process 01 prmllng , the
SWOB·2 can be again put into operation.

By way 01a printed example, the uece of fig . 2
shows a bandpass Illter chafacleriSlIC,
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Ralph Berres. OF 6 WU

Providing a Frequency Counter for the SWOB

Th. ob.clI.I. S_P g.n.retors SWOB-1 end
-2 by Rhode & SChwerz er. ubiquitou s end
meny e,. uHet by redlo emel. urs. lIs wld.fre
qu.ncy reng. , 0.5 10 1200 MH.r.lls Y. ry lI".er
frequ.ncy r..pons. end lis rug;-d co n
struction di stinguish Ih. POl. YSKOP from Ih.
usuel run-of·lhe-mlll 1.I.ylslon-..ry lce
wobbul etors. In . ddi lion . the SWOB· 1 . nd
·2 sr......II.bl. from 11m. 10 11m. on lhe
MCond-hend merkel.

When working wllh Ihis equipment lor the fil'$t
lime , il will be dISapp()lntlng 10 discover that
because of the orum-tspe scale and lis scale
marlting . it II very difficult to set any sweep limits
in merange 800 MHz to 1200 MHz. The 50 MHz
mar1<.erl have 10 be counted from ine 400 MHz
marker in order thatlhe correc t frequency range
ol lnleres l is interpolated, Following a succession
of terse calibratIOns and adjuslments , Ihe author
decided 10 provide the instrument wllh a fre
quency counter . This "Iinal soIulion~ was con
lidered 10 be much bener than Ihe provision of
elClernal markel'$ because . emce when hal a
luilable signal generator (wilh sufficienl level)
been al hand when II is required lor Ihil purpose?

Th. COUnl.r to be cMscrlb«l dl spleys the
freq uency of. superlmpoMd merlt .r slg nelln
MHz . nd 10 four d lglls end Is co mpl.t.ly un
err.cled by the sweep widt h , The merk er Is
abl. to be shl had. by m..ns 01 a po len
tlo meter, to eny posillon on the cath od. rsy
tube (CRn trec• .

'"

1.
MEASUREMENT PROBLEMS

A problem occurs because Ihe frequency of the
sweep signal is conslanlly varying 10 the eKlenl
bounded by lhe sweep-width hmrts. The fre
quency change per unit 01 tima Is Iherefore
propor1iOr1al to lhe "sweep width" and the "sweep
lreQuency" , The latler is derived from the mains
(50 Hz) and is 10 ms for Ihe Incldenl lrace and
10 ms lor the trace retom - l.e . alolal 0120 ms
which corresponds to the mains frequency . The
menmem sweep width, et 1200 MHz centre
frequency. amounts to aboul200 MHz.

If the gale lime 01ee IreQuency counter Is made
small enough. and lhe resolullon limited 10 a
suitable value, the displayed error can be mini·
mised \0 ± 1 digl!. This counter. which has been
developed Withthis ccoceotm mind, has a 64 ~s

gate-Itme. Taking the values menlionad above lor
maKimum sweep-width and sweep-lime. the
maxrmum Irequency change della l is given by:

sweep-wKlth Kgate'lime
Dellal -

200 MHz K64 "'s
- 1.28 MHz

10 ms
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The reso lutIOn has been had at 1 MHz so !ha'
the indicated Irequency II varying wi'hln the 64,...
gate nme a' mastmum sweep wid,h at I 28 MHz
te ± 1 digit. Tho' is sul1lCienl r&lOlU'lon lor aU
practICal reqUiremen,s.

The counter gata must. 01 course, be synchro
nized with !he sweep detlecllon voIIage

2.
CIRCUIT DESCRIPTION

The three portIOnS 01 this coun t., have been
accommodated. lallowl ng funetlOf\8l purpoau.
on three separate boards: A UHF and a VHF pr.
ampllher1acaler together with a counter and
cont rol ClrCUlls. These 'hree until are moun ted at
varlOU! places Within the POL YSKOP .

2.1. Pr. ampUfler and ..ca la,

Bolh Ihe input ampl if ier and the dividers 'or lhe
UHF (1'0_ 1 upper) and the VHF (1Ig, 1 lOwer)
can be seen in lhe CIrCUit diagr am 01 flg . 1 to
gether wilh the rele vant portIOnS 01 the
POlYSKOP schemaliC.

In order that obtainable,commerCial components
may be employed, II wa! dec)ded 10UN the UHF
pre-acaler U6648 (Tele funken). ThIs hal a dI·
vision lactor of 64 and hal an Inleg rated pre
ampllllttf. 11 II spectlled 10 1 GHz but many
reportl have indicated that II II per1eclly cap4lbIe
of wor11.1n", al up to 1.2 GHz II lhe highelt per
miS8lble~ voltage of BV II prOVIded,

The VHF portlOf'l is uled lor lhe range 0 5 to
50 MHz and was buil t wllh dllCrete componenls,
The CirCUli consislB of a four -Slage ampll her which
bring! the Inpu! l igna l up to TTL level . il Is then

143
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Fig, J : Rang .. ..1Kt0l' . wl tc h

'"

3.
CONSTRUCTION

HI' cab l ..

fron t ~n.l ~
t .">_ .. I r.
c l . _ peeI
by .c r ...

gate IS opened only once lor e lime of 64 Jol'
during each sweep penod

The gall pulsa allO cont,ol. lhe verteer ampbll ....
of the POlYSKOP via a buller lormed lrom one of
the gal" of • 7400 The pulse II laken 10 lube
19 '. cathode whIChcause. a 1 em mark....PIP 10
appear on the trace

The maIn counler CirCUit has O()(hlflg new In
principle 10 olllf Ooe Ihlng though: OWing to lhe
high I,equency 10 be counted (1200 MHz : 64) .
CMOS IC. lrom lhe 40 eenee COUld not be used
Instead. e e standard TTL ICI were employed

The four 7·segmenl display LEOs a,e lollowed
by a memory whiCh IS dnven by a lour-Slage
BCD 107-segmenl decoder The 7-segmenf diS'
play. have common anodes

The Ihr.. modules were oonllructed on a ve-e
board which ill just as last as the process of
ma king a prin ted CirCUit boa,d and cuhlng It up
fatlf If lhere proves 10 be a great mteeest In thIS
pl0l8Cl, a PCB Will be lorthcomlng ,

"-Ihe le llOn cable carrying the UHF between lhe
frequency range SWllc h and the U664B should be
no longe, than Scm. the UHF board il had by
lwo piece . 01Wire, directly 10 the screeOlng 01the
range SWItch as lhown In 11'1. 3

...~

lormed InlOTTL pulse. whlch are lhen divided by
64 by lhe two d....Id.,· IC.

" small , screened relay . w'lches e,lher Ihe UHF
or the VHF ClrCUI!l to the following gale CIrCUli
The lelay COIl " provided wllh 250 V 110m lhe
main valve IlUppIyhne. lapped 011 a . w,lch waler
,n lhe SWQB " 2. V lela y would require a
H ki llS W dropper ' MlSIOI.

2.2. The Count er and It. Control

The counler porllon 18 .hown In the cecou
sehema llc of fig , 2

The lime base is oenvee from a 1 MHz cry5tal
which i. ,ncluded In I ..andard TIL oscilialo r
circuit . The 'esolul lon ISon.y 1 MHZ lor lhe whole
coun ler : Iherelore, lhe,e II no need lor concern
lboul lhe ageing or acc::uracy ol lhe cryslal. Iuly
aVlllable cry1ltal lha l Will oscl lil le al about 1 MHz
wlll llUlI lC8, The 1 MHz OllCIII8IIOl'lISdivided by a
laclor of 64 by means of two 7493 scalers,

ThIS d'VIder " '.sel to zero al lhe end of each
sweep penod by means 01a bI-llable (two gales
of a 7m)_This bI·.l8ble allO ,eseiS the COUI11er
lor the sequence con lrol ,

The ..ngle 7.90 " used for the counler-bme
base III clock pulses I re genetlled under lhe
Inl luence 01 the cry1Ilal frequency d,vlded by 8,
w,lh lhe gate pulse In Ihl, malYl81. lhe counier
I lartl to luncl lOl'l, lol lowlng lhe closu re 01 lhe
count er gale until It counll 8 A follOWing 7. 141
ceccoee lhll BCD word and give. Ihe folioWlOg
puls. 1 ser(ally alii. outpUll: -

Display "OIage read-in
Ml ln counter ,esel
a.-s labl. rM ei

The bI'81able r...ls lhe evenl counler and. al the
same I'me . Inh,blis Ihe crys lel-OSClllalor dIViders
and reset. them

The bI·.lable II pnmed wtlh lhe aSSIstance of
delayed pulse lrom a 7.123 rnono-Slable which
hal been derlV«l lrom the 50 Hz sweep Signal
via. 7.132 Schmlll-t,W8'_The mono-slable's
delay time detemliMS lhe P08ll1Ofl of the Ir. ·
Quency measurement on the X-ax,s of the
cathode ray· lube Thll can be adJuSled Irom an
externally aCC8Sl1Ib!e potenllometel ,

By means of Ihll IrICk of CircUitry. lhe counler
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TI'le VHF emphilltflacaler II placed on II'le large
output modu le on the lop ngh t nea l lhe UHF
ha.monlCfJhltfand undernealh the UHF oaollalor
(fig. 4) It should be menllOOedthat e UHF type
01conltluetlOr'l should be employed whICh u&8t
e xtremely short IIIQnal lInes In addlllOr'l. II II im·
portant that supply lInes 10 every Ie should be
cleanly de-coupled

In the screened case ol lha HF SWitCh at the ra"Oe
eerector . two3 mm holes a.a onlled tor tho tellon
coa xial cable 10 pass through 10 Ihe lwo Inpu l
modul. l . The cable screen can be soldered 10 lho
I Wltch houling and the Inner VIa a mel al·hlm
rMlltor (VHF 220 n . UHF 100 Ill. Ullng lhe
.... ry shor'lest palh to the appropnal. I Wltch
conlact (11g 1)

The voII8Oe lor lhe relay WhICh _Itchea the
cou nlltf Inpol to .,ther lhe UHF or lhe VHF path.
ISlaken via. sWllch WhICh il moun led ,mmed,ale
Iy beh ind the lronl 8SC\ltcheon (1'0 4) AI
ment IOnedearlier. Ihe vonage ia 250 V_

The lrlgger lignal lor the counter musl be IlIken
Irom R 62 (11g 4) b6cause lhe sine wave il only
here. dela yed by 90" In the SWOB Ci'CUlIry
(188 SWOB handbookl_

The c:ounl.r malller-aignal lor the I Weeper muSI
be laken 10 the vertlC8lllnal ampliiterl The y.
ampll l..r fJlI8l can be lound In ltI8 racet.... com ·
partment on lhe lop flghl·hand The compert·

".

menr must be complelely oreoeweo In order to
BCC8S$thescx ket of lube 19 The malller Ilgnal
Iliaken to Ihe calhode

The power Sl.Jpply unit IS of c:onvenllOllal coo
IlructlOll and II really not WOIIh describing The
two voIlage regUlators . 7805 and 7606 . were
sc.ewed on to the sandeI·modul. wall II IS Im
portant thai both the arlen labon 01. and lhe
Wifing 10 the mains Irans' ormer should be lesled
wllh longo. teed wlfes. to ensure thaI III held
does 1'101 olalM the Irace on Ihe CRT 11 is Ihe
best poliCY be'ore making any enereucoe. 10
make oneseU thoroughly acQuainted With lhe
hendbook's contenll

The 7·segmenl display II mounled (Ner lhe
calhode ray lube where the InSCl"lpllOl'l
"POlYSKOp· has been placed It IS lhe only
where lhe.e IS apace behind the lronl panel
Moroove•• In order 10 Install the display. the
whole SWOB 'ront panel hal to be completely
removed. logother wllh the CRT. An aperture
is Ihon cut in lhe 4 mm Iluck Iron l panel USIng
bolh hack·saw and Ille All lhls. 01course. could
be aVOIded by mounllng lhe olsplay part In •
small bo_ whICh " then placed ellhltf on. Of beside
the POlYSKOP

The delallSln this artlt" reler 10the POlYSKOP
model SWQB.2 w llhe counter can be ,nstalled
wllhoul modlllCBllOr'lmlOlhe SWOB·' Instrumenl
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Kfaus Gouwald/Edltoriaf Staff

Timer / Zoom Unit for the
YU 3 UM V / DL 6 NAD Image Storage

\

The _1M!' 1m. I lor l ge 01 YU 3 UMV (1)
Ind ItI I.tlnllon to 5 or 1D-lold I lor.ge ee
pKlty, by Dl6 NAD (2). he. been duplic.led
pr.ctlcally worki-wld. , Iller.lly IhOUNndl
h.ve been built .nd I rl now In oper.tion.
The .Imo.t uncount.ble Improve menll . nd
modlllc.tlon. will not be gone Inlo her . bUI
.n e.len.lon unit will be d.scribed, wh ich ""'Ill
.nh.nellhe ba.lc equipment In two ""'.y. : 

FI... U,. the "",..ther Im.g•• trom METEOSAT
m.y be read out In o,..hourly cyc.... In th l.
m.nl'llt', Ind In the cont••t 0' the .Ing l.
Im.ge memory 01 YU 3 UMV001 002, Im.ge.
containing un .. 0' Inllrnt "I" be .up
prl.1ed .nd tho.. I . tractl (C0 2, C03 o r D2)
which h.vI been selected m., be hourly up
d.ted, Toglthlf wllh the multlpl. lm. ge
memory YU 3 UMVDl 6 NAD• • I low-motio n
pre..nt.tlon or NlUm N m.y be obt. lned o l lhe
mo.t Intlre.llng Metlon• .

s.condly, thl . unit cont. lnl I c ircuit to eee..
I dI. lred . trlp . nd I nl. rOllt •• 1tI.....<f.ln. ln
olM!' word••• thr H-polltlon . wllCh .IlOWI
lhe choice 0' e llhe r '1'1. right or cenlrl o llhe
tran.mln" 1"'191 10 be l oomed by I ' .ctor 01.....

1.
CIRCUIT DESCRIPTION

The CirCUits lor bolh meee .ndependenl !urochons
Willnowbe eescnoec.

1.1. TlmIf Oper.t1on

The CIrCUli 01 thiS part IS Ihown In ltg . t ThiS
ClrCU.I operales • ralay when 56 ""nulea and
9 6 seconds sftef Inggenng has laken place
The Ir.gger ISoperated by alwo-pole SWllch whlCl1
connects pml 8 wTlh 9 and 10 with t t Th.s aets
ItIe dl\lldef14 10 zero and ItIe hmer'l enabled,a nd
beg,ns 10 run

A cryltal !Il~querocy o! 524288 kHz II divided by
a total lactor 014096 in I 6 10 O'V8 1280 Hz Tha
Integrated cirCUlts l7, 18 and 151urther divide the
Signal by 2106toglva 06078 Hz I a 607 8 mHz,
FIM lly, I 4 proVldea a diviSiOn by 2048 100 ,29677
mHz Th•• corresponds 10 It1e time penod r.
qUlled, 01 33966 s.econd., 18 56 mmulea and
96 second., An H'&lgnallrom I 4/ 0 12 " then
taken VI' the cIo&ed sw,tch betWeen Pins 10

'"
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Fig, 2: Zoo....Met or conlrol

and 11 on the multl·way connector . via two
SChmidt-tnggers to transistor n - the transistOl"
that opera tes the relay ,

Thil relay now sWitches Iha line Irequency Irom
lhe YU 3 UMVOOI /Pl 12410 the YU 3 UMV 0021
Pl 205 in ceoer lhal a image may be wfillen in.

II the DL 6 NAD multlple·lmage slOl"age oplion
Is Incorporaled, the part contained within lhe
dolled lines . te. the relay and its driver , need
not be equipped, If lhis is the case. it is m8l'ely
necessary to connect lhe timer Input of the
DL 6 NAD 00 1 (multi-way connec tor AI/pin 4) With
the outpu t 13 01 the timer CIrculi .

The timer clrcuil will then be reset by the stop lone
01 the same image and the line Irequency and
timer input WIll again be inhibited 101" 56 minules
and 9,6 seconds , FOf lhis. the input 7 01 thiS
circuit is to be connected With I 1151pin 3 on
YU 3 UMV 001. An H-signal appears there when
the I top tone is detected .

The opera tion, consequent on the above Circuit
descnpllon. is merely the making 01 SWitch $ 1
immediate ly atter the slop tone 01 the desired
rOl"mal. Everything alsalollows automatically,

No adjustment procedure is necessary.

1.2. The Zoom Control

Thil circuit elimina tes Ihe weakness 01 the
original Circuit(l)ln Ihat using the zoom factOf012
(higher magmflcations have been found to be
meaningless). lhe reqUired S8CtOl" Is dlll iCutl
to select and has to be placed In posrnon by
operating me righllle n SWitch. This procedure
must be lollowed upon every Image change
except. il only the nght·hand part ol lhe image is
wanted as the clrcuit selects lhls aulomatically.

The cirCUit 01 ffg , 2 allows the right-hand, centre .
Of len·hand part 01 the magnified image. by lhe

'"
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operallOn (If a ltYee-poI,ItoOrt switch. to be
Mle<1od

Atler lychtOl'\ll8toOrt Of! tno~ nght·hend
side. tno (lrIQIl"IaI OI'CUIt1«IUI' ''two delliy CllCUlII
(If dlttonng IImM ThotH~, UMCl tor 1hIS
IIPPkabOfl. .... ... 10 eo ms (1C)pI'01 I lot the
C*'1!"e~ (If !he II'IWgO8nd 120 ms IIC)pl'OI ) tor
trw le1t.t\WId J*'t A \fWd tJt.-.ble .,.."..
prwn..-Wy, It'Iat h syrochrOI"Itlll'lg puleo,~
lrom trw YU 3 UMV 00l -lllS-PI" 10 1I-.,tIICIOI'ItIV
delIyed III Older that Iho bUIC Mttll'lg" r.IOIO(1

The 1oI1OW.ng appIOllmale llmes ale to be M I by
lhe bI·11ablti ad,...llmenl preMia

Pl lor 21
P2 lor 60 rna
P3 tor 120ms

II an 0lIC111oecopeII noteva,lable, J1. 11 sulhc;18f\110
tum P1 to mId·t,eve! end the olhel two pre·setl
lor e sall,laclory Im8QO sector

2.
CONSTRUCTIONAL NOTES

For both trw 0ICUftS dMcIobed In thII enae. a
common ptWlt«l CWQIlI b<*d w.. oeHI~
wtllch I\M. the urne Ienglh .. trw YU 3 UMV
DL 6 NAO vfnIOl"l. namely 190 mm The WIdlh •
72 mm n II IlI'lgle-IIded end tf*etore JI. wa l
I"IOOISNfY 10 employ two wile brlClgel .. may be
.--. 'rom the compon.,'i1 plan (If fiV. 3 and the

photograph (If tlV."

The .ng"row mul\1P'- plug wl1tl2 S mm apacecl
PWOl tlU the IoIIowlng pIrI"OU1 elloCetoons '

11 , ".o.oo i U •• ,t

'10 J '
no.-z-CO"iflO'lIIl.11ayouI pIen

.",

PIn 1

,
2
3,
5,
7

r,o mlO

" ,ound IOVI
10..
Zoom I WllCh (centre)
Zoom I w,lch (letl )
YU 3 UM V OOI (IC 11S1 pon 10)
• 12 V
YU3UMVOOllIC 11S1pwl31
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8 Timer I Wltch 1
9 Twner!SWI tch 1

10 TtmeI' switch 2
11 Timer ......Itch 2
12 TImer outtmver..
13 Tlm&rOUllODl8NAD OOl (AI-.'
14 YU 3 UMV OO2Ipl 5
15 YU3UMV 001IplI2.

2.1. Specl.t Componenl1

Crystal 524288 kHz fundamenta l. 30 pF.
HC-l&1J or Slmltar

Relay: RS· 12V or I lmllar
Preset horizontal. RM l OiS
M/P plug 15 pole, RM2.S
Translstor. lF,NPN e g BC 413
DIOdes: SWllchlrlOeo 1 N 4148,1 N 4151
tCI ' C·MOS
Capacltorl 47 pF, 82 pF: 100 pF
ceramICdiSC RM 2 5 or 5
ceceeuc-e o 1 p.F, 047 p.F
ceramIC multl·layer or loti
CapacItors 2,2 p.F, 3,3 p.F and 4 7 p.F: tantalum

PO"

3.
REFERENCES

II I M, Vidmar , YU3UMV'
A DIgItal Storage and SCanConver1er tor
Weathel' satellite Images
Part t : EleCtrOOlC Module
VHFCQMMUNtCAnONS. V~ , 14,
Ed 4/1982. P 194 ·208
Part 2: Storage Module
VHFCOMMUN1CATlONS, Vol , 15.
Ed 1/1983,P, 12 - 25

(2) H, Hulenbecher . Ole NAD:
A Olgllal MUll lple-lmage Storage lor Weather
Satellite Imagel
VHF COMMUNICATIONS. Vol, 17.
Ed 111985. P, 17 ·30
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Harald Hufenbecher, DL 6 NAD

A Digital Multi-Image Sto rage for
WEFAX Images
Part 2

AI WII mlntloned In edi tion 1185 (2). In l
YU 3 UMV 002 nil become 10 modllled Inll II
no grllllNort to Incor porl t l II Into I common
bolrd wltn I tle OL 6 NAO 001 I nd 002. Th ll
I rtlcll will dl lCrlM l ucn I bolrd. In l
OL 6 NAO 003. Thll boe rd hl lIncorporl ted III
Ih l Ixperllnce ot Ih l man y rep llcal ot th l
oltler boa rdl .1 well II I lew de.lgn 1m
provementl . Thl l h.1 not only relul ted In an
Improved reproducibility, but also more
operating conve nlance.

1,
INTRODUCTION

With retere-ce to the YU 3 UMV board cescnbed
in edition 1183 (1). the new board exhibits the
lollowlng lour lmpor1anl changes: -

Tne board has now a 4O-pole multi·way
coonectoe allowing iI 10 be dlrectty connec ted
10 1ne bus 01the board described in parl l . This
obviates the critical work involved in splaying
out the nbbon cable and soldering each con
duclor separately .

152

Modifica tions necessary tor part 1 have been
incorporated

All connection POlOts have been broughl OUI
to mulll ·way plug pins which makes lor a clean
and serviee-Inendly conenucuen

Tne original LC oscillator on the YU 3 UMV 001
board has been replaced wltn a crystal oa
Cillator,

2.
CIRCUIT NOTES

The CirCUlI 01rig . 1 Is. In the main. Identical With
that 01 the combined parl-clrCUIts 01 figs, 13, 14
and 15 01 edition 1/83 , In addilloo, the anerancne
Irom part 1 are indicated hera and Ihe Interfaces
annotated, Tnls makes a repeal ol lhe complete
CIrCUit descriptIOn supel1luous, The proposed
modllicalion by D, Gratz is, however , new to thiS
pen. This replaces I 213 and I 214 With SN
74LS169Ns and connects them 10 the seen
dlrecllOn (N·SIS·N) change-over. ThiS enables
the eeecncn 10 be chang9d - With orbiting
satellites - when the picture coment shows that
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,I'. bell'IQreed-in upside dow n AMerthe chang e·
over , the plC1ure is norm al and nol amirrOl'·jmage.

The crys tal oscl llatOf, as already ment ioned . has
been newly inl roduced and IS Iocaled near lhe
digItaL/analog converter C()I1'I9lele WIlh VIdeo
amphher (1183,!lg 16). It replaces the anginal

'54

LC ceouetoe whose temperature drlfl caused
aome proble ms With the monltOl'S Of TV screens.
II no problem M.S been ellpetlenced, then lhere lS
nc need 10 eqUIp I J.41 and the crystal 0 301 and
jUal leed 1 MHz topm 3 01the munl·way plug A IV

"' normal The bolIrd II dNlgned lor a .. MHz
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FIg_3: TN".. boer,f"I componenl ".,lKIl plan

cryslal. but a 2 ora 1 MHz crystal can be used, For
lh ll . It II only necessary 10 cu, lhe wile bridge a'
"4" and Wlfe .n the appropr iate one al " 1" or "2".
In ackllllOO. C 302 is also to be added In ac
cordanc e wI,h tIIbl. 1

Cryslal FtIQ C30. B'....

1 MHz m pF ,
2 MHz l 00 pF a
4 MHz 47pF 14 I
LC 0sc,lla,or

3.
CONSTRUCTION

The componenl layout plan II shown .n I lg. 3
and Indieal" that both lhe e. ternal dlmenllOOl

and also 11"lng holas ara compatIble wl,h lhe 'old'
YU 3 UMV board, As the componenls on tha new
board are very lIghlly packed. when loading
the dlscrele componenlS ensure tha, no con
nect ing Wlr" are pushed .nto holes meanl tor
ltu ougtw:onlacllng

No Funcnon Conned! 10

, Sctoll S·NIN·S SWl lch

• Ground Ground
3 1 MHZ see 1" .1
4 TVBLK (optIon), TVSYNC (opIlOfl)
6 -' V Pt 128
7 (Iree)

• ------ (Iree), DST (Oala Strobe) (optlOf1)
to P.ICK Pt 115

" (10 A II 11),. (loAII 13)
13 BlICK Ptl14
14 Dala Pt 113

T.... 2: Wlnng of '" IY

'"



VHF COMMUNIC" TlON S 3/88

Fig. 4: TM completed OLa "' ''0 003~,d

ThrN multl-ptn plugs ara to be seen on tha
narrow SIdes 01the board which. aga,n. ar. pre
hxed w,th an A, The ptn-oul' lor these con
neclor." II and " III ma y be obla,ned lrom part 1
and .hould not be changed - partICularly when
nat ribbon cable has been used Tabl. 2 Indi
cate, the WIring 01cconectcr A IV.

Finally, a word about the 1Oid8f pin. near con
nector A Ill. thl' ISan additIonal + 5 V IlJppIy COfI·

nectoo. The outputs lor !he video SIgnal can be
either IOIder ptllS Of IOId8rable screw clips The
ground connec:lIOf't.1hou1d be enectecl,again ,VIa
the liMIngbolts bu1 care must be e~8fcll8Clthat the
boards are connected galvanally togelher vIa
the (metalhc) stand~tl bolt. whICh should be
mounted on a common conduc ting plana (an
aluminium mounting plate or the eqUipment
houSing etc,)

3.1. Component Not ••

In prlflCtpIe . !he ume not" thai _r. given In
part 1 are valid here , Th" applies partICUlarly

'56

to the capacitor• . the muill-way connectors and
the C·MOS IC,

As the video amplllier IC JJ< 733 IS not every
where oblalnable . the possiblhty IS ollBred on
the board to accept the verslOl'l In tha metal
houSing (TO t OO) Of lhe OIL package (DIP ·14 ).
whichever comeatc hand,

The indllCtOf marked Dr/A FC IS a proprietary
sl~-hoIe choke COIl An e~ample 01 the completed
board DL 6 N"D 003 can be seen In the p/'lOlo
graph olfh~, 4

4.
COMMISSIONING

Following the ulual VIsual check! tor correct
placement 01parts ,dry joInls etc the connecttons
to the board and the board hxatlOnI to the eqUip-
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meot (ground bondll'lg!) . lhe InSlallatlo can be
put tnto opere llO. The lo/Iowlng operallOl are
essentially the same as lhose descnbed by
YU 3 UM V In sUb·para 2 4,

II any problems cc occur when lhe boa rd II
tel ted (In llOIellon Irom Ihe main equipment l!
this II at all possible). check the DC supphes
and in part,cular the presence 01 both lhe + 5 V as
wetl as the 5 VI The presence 01ooe VOltage
wlthoUl lhe Ol!'lef can lead 10 lhe des lrudiOn.
due to lar~ unoalaoced currents. 01 I 332 or
I 333 , When only a part eqUIPPIng IS con lem·
pla led. ensure thai no C· MOS IC Inputtermlna1a
arelell open'ClrCUlled

R 301 seta the picture horizontal cen tering and
C 301 the horizontal pictu ,a width ,

5.
REFERENCES

(1) Vidmer, M., YU 3 UMV:
A Dlg,tal Storage end scan cceverter lor
Weal he, Satellite Images
Part 1 VHF COMMUNICA TIONS Vol 14 ,
Ed 411982, P , 194 ·208
Part 2 : VHF COMMUNICA TIONS VOl 15.
Ed 1I1983.P 12 ·25

(2) Hulenbechef, H ,. Dl6 NAO
A Digi tal Multiple-Image Storage tor Weather
Satelhte Images
Part 1: VHF COMMUNICATIONS Vol , 17.
Ed 1I1985 ,P 17 ·30

* Antenna Splitting Filters *
home-rnanutactured

Antenna Splitting Filter 3m 12m
descnbed In VHF COMMUNICATIONS 1119 78 by OK I OF
' ated transmll power 100 wccnnrccue. 400 W ,"Iormillant

Kit. AW Art.Na.: 6011 OM 26.00

Kit, ready-to-operate Art .No.: 6010 OM 79.00

Antenna Splitting Filter 2m 170 em
descflbed In VHF COMMUNICATIONS 1/1988 by OK 1 OF
rated t,anamll pewee_100 W con l,"UOUS. 400 w ,"Iermmsnt

Kit
Kit, ready-la-operate

Art.No.:

Art.No. :

6009

6008

OM

OM

55.00

125.00

L- ~technik
A ~berichte

TeItcomrnunbtiona, YHF~unbtion.

UKW-TKhnik T.,.ry D. BI~n oHG
Jahnltr.6f1 14.08523 Bllleradorl
Tet (091331 017·0 . n, 629&87.rr. (0913314718

157
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Oragoslav Dobritlc. YU 1 A W

A Super Power Amplifi er for 144 MH z E ME

Thank a to the ailidy Idllance o l lec hno logy,
an Inc re••lng number 01 radi o amatlur••re
I ble to con.truc t their own POW"'- I mpllller.
IOf '.4 MHz I nd higher bind. , achieving
po wer. wh ich, I ""11 whUe ago, they could
on ly dream .bout. Mo.t radio . mateur.
neither leel thl need for high power nee to
work I I VHF, but ..rlou. con.truc tor. Clnnot
roily rl.l.t the chi llenge 01 building their
own mon.ter POW"'- amplifier. Mlny 01 the..
a,.. ardent EME operator. I nd In Ihl. propa
gallon mod i , the employme nl 01high powlr
pl l y. In I II Imporlant role l or lrultful rl .ult .
to be obtained. Power I. allO not to be den ied
In ~leor-lCI"er wm or In the pur.ult of
OX, bUI thlt, 01 cour.., doe. not Imp ly thll
elth.r th l Illegal, o r th. unnec• • • • ry and
Inco n.lderal l u. . 01 pow er I. hl rlby
unclloned.

Th,. ptOfeCtlhould not be anempled by amaleur.
who ere not aCQuaInted WIth h.gh-vo/tage teen
nlQue• . The t,ealmenl ot lhe pewee supply should
be handled caretully and the tollowlng descrlp llon
btl used only a. a gUIde, PartIcular aneol lOO
Ihould be gillen 10 cablnel Inlerlocklng . the
pl'OIIISIOI'I 01 a automatIC ground to the HV I'ne
when tha amphller .s shut down and the rollne ·
menl ol lhe HV melorlng arrangeme nt

(Edltol),,.

1.
THE CHOICE OF DESIGN CONC EPT

Any hlgh·power amphller prOject Involllos carelul
consoeretce 01 many laclors Among these
are as loIlows.-

Hl9h effICIency
High output power
Reliable coerence
Stable. Intermodula\lon·l ree operatlOfl
SImplICIty
(Above all , oper atlonll . al lty - G31SB)

The author has etlOsen the 5Iemena lIallle
Yl 1056. a teuooe With an e-cce d,sslpatlOfl ot
2 kW up to 8 Irequency 011000 MHz II musl be
POointed oul at thIS stage. that thtS lIalve t. eaSIly
capable oIexceadlng the IICef'ICed power sllpula ·
tone ot most countries Therelore, II might be e
very good Idea 10 check the r&guial lon. In your
counlry belore the prOject IScommerceo! As the
Vl 1056 •• a COoaJual te\foOl. the eroce ot a
co-ax,al anode resonator wa. entIrely IogICII
ThIS conllQurallOO ensures an extremely hlQh
unloaded resonator a a, well as an Inherently
good cooling ot the anode CirCUIt due 10 heat
coeoocnoe

J,
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plel ad by lhe aulhOl ln spite 0 1 hll U"8f averllOf'l
10 mec;hantcat woril. , lh'l being ablolulely un
aVOIdable In a prOj8Cl 0 1thl' k'l"ld - unlortunately!
Flgur. 1 showl lhe sunple crcuu diagram ot
lhll hogh-powel amplll ....

15 ·18dB
&4 % mn.

" SkWmall
1.7 kW mall
2 QkW mall
60 W mp

' 31 W mall

AS this tube hal an output capaci tance 01 only
85 pF, It can leaddy be lI"lcorporated InlO the
tUntng 01 a quarter-wave co-a llial r88Ollal0l
The manu 'ac turer 's data sheets . especially
thole relallng 10 the constan t curT8Ilt character la
tlCl ollhe tube, are Invaluable 101 the opllmlsst tOn
ol lhe wOIklng conclittOnll0l 144 MHz . The auU'1Ot'
Usel. special program WrI"lK'l in BASIC to allill
In the proceSl ot MlIOn ophmiss tl()(l Thll pr0

gram 11 capabla 0 1 calcula llng dellgn d81al11 101
all klndl 01 HF, VHF and SHF ampllhell. ullng
81ther tubel or tranllstors It can also deal with
low-rose preampllhers 101 VHF to SHF with
FETI or bI-polal tlanSistors. antenna preampll
11 81'1 al weneeOlher radIOtrequency ClICUlII

All the erecncer values WhICh have been denYed
lrom the use of thll program have been I'Sled
In l .bl. 1 FollowIng the delermlnahon 01 these
value• . 11 wal . SImple ma"Bf to deSIgn and con
Itruct lhe dlllClet. componenl. IBqUlIed The
whole ampll',e l has been conceived wllh an
utmost regard 101 s,mpllClty. Anyone wllh an
average ability In the use 01tool l Will be able to
COI\struel lhll amphl,er. The prOJ8Cl was com-

T. bl., : T••I Re.ulll

Capac lto ra
C l ' 4 6pF
C2: 20 pF
C3 46pF
C " Sp F
CO 1400 pF

Volta;a' :
U. : 3S kV
U,,: 650 V
U." - I OO V ma• .
U, 38V :!:S.,.

Pow.r gain :
Anoda aff lclancy:

Curr anl l :
I. : 1.3Amall
I,,: 20 rnAmall .
I. , : OmA(AB1)
I,: 2O.S:!: 2 A

POWIII'I :
P I/DCI:p._,:
P"",:
p_ .P_-,:

'"



2.
ANODE CIRCUIT

Values given by lhe computer Indicated Ihal for
the 144 MHz band « would be relatively easy
to obtain oplimum characleris llCS wllhoul In
volving compromises. The anode cecuu was
deSigned lor ee greatest poSSible eMlclency
and at a rmeumum loaded a (a, '"' 15j an almost
Ideal value. The antennacouphng is provided by a
Simple home-constructed variable cececuoe (C3)
which has certain advantages ,

The low a , 01lhe anode Circuit eMeclively masks
any deluning enecie caused by capaci tance
vanatlOfll and heat IndUCed dimenSional
changes , The anode crrcuu resonator II a 165 mm
copper tube 01 wall thickness 4 mm and outer
diameter 01 105 mm whICh 15 drawn over the
valve The other e~ tremlly of me anode resona tor
15 tightly a HI~ed 10 Ihe chaSSIS Sidewall by means
01screws

Tuning for resonance ISprOVided lor by C4 - a
movable plate lI_ed 10 the cabmer wall The
coupling capacitor C3 IS tabflca led In a Similar
fashion bul II is not, ot course, grounded and
is taken to the anteone output connector by a
SO II strip-line t o.

The anode line cceoer cecint has a cnerec
teneuc Impedance of 77 II , DC insulation IS
provided by CO sandWICh cecectcr. one prate of
which Is lormed by lhe resonator usen. and Ihe
cmer Is a piece 01 0.5 mm coppe r street rolled in
order 10 III the Yl 1056 radialor, Tel lon IPTFEI
foil 0.6 mm lhiCk serves as Ihe dielectric which Is
perfectly capable of Withstanding me high anode
vollage wurout breakdo wn. The anode voltage IS
Introduced 10 the Inner plate of CO by means 01a
lenglh 011 mm ere. enamelled coppe r wire. ThiS
cepecncr assembly is shown In IIg . 6 but 115
conslruction Will be detailed later , C5 is lhe
anode by,pass cececuo- (see I lg , 8).

As may be observed from me cirCUlI diagram ,
the amph!ler tube YL 1056 Is connected In a
grounded-screen conllguratlon Referring 10
119 4. Ihe valve's bese-prete "0" has a 46 mm
diameler hole. through which lhe YL 1056 can
be passed as far as 11$ screen flng connector

' 60
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The valve , resl lng on lhe bese-oiete, IS secured
by means 01 four metal emce 35 ~ 15 mm In Ihe
manner Indlcaled In 'Igures 5 and 8, Slrong
fishing Ime IS used 10 move Ihe plates 01 both
lhe lUning and me outpul coupling capacitors

3.
THE GRID CIRCUIT

The drive power IS applied 10 the grid creon ~
which is a hall-wave slrip-line With a Zo 0' 90 11,
Since the YL 1056 has a hlQh inpul cepacuarce,
namely 102 pF, II was obllQatory to base the
ceicuenore upon a high value for a The loaded
a worked out, for this case, 10 0 , '"' 25 ThiS
Imposes a somewhat sharper tunmg cnaracleris
IIC on me grid cncurtman lhat ctme anode , An
atlernall ve solution woold have been 10 drive
Ihe cathode ClfeUII Ihereby lowering tne 0, to
some 15 - 20 and improving the bandpass of the
amplilie r over the whole of lhe 2 melre band,
but lhis would have Inflicted a reductlon-ol-galn
penalty because of Ihe increased drive recuee
ment . Driving me gfld results in QUlle an ac
ceplable bandpass cnerecrenenc providing only
moderate drive frequency changes are made. By
careful design and construction, il is stili possible
to achieve low losses, despite Ihe higher loaded
a value, and, at the same lime, 10 preserv e eume
advanlages 0' applying the dflve to lhe grid,

The grid slripllne ~ conslsls of a 125 mm long,
1 mm IhiCkcoppe r stnp. One end 01it is SUitably
rounded In order 10 hi the grid electrode cootec t
onne YL 1056, A Singlescrew holds 1111'1 posillon ,
The grid bias IS applied via a 68 1115 W non
Inductive resislor. Cl and C2 are air t flmme~s

used 'or tuning purposes , All leed -through
ceoecnors In this area should have a working
voltage Ofat teast I kV.

A very hlQh-quahly oevce should be employed
lor Ibe 1 nF eececuoe c... and II must have a
WOrking voltage of atleast 1600 volls, The fila
ment healing power IS de-coupled by lwo high
Irequency cholles, RFC I and RFC 2, Each con
Sisls of 8 turns 012 mm enamelled coppe r Wire
wound bililar fashion on a 15 mm common core,
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The lhree feed -through capacllors l'lnet lemle
bead.se~ 10complele the "lament "I I&rIng

4.
THE POWER SUPPLY

The use ct e grounded 1IC18iln-grid conllguraloon
resull s In l'l grea lly Simpli fied power 8l.Jpply The
screen supply Itsell IS led via a dropper l eSlslOl
thus obViahno the need for a scleen prOteellOO
CirCUlI The power 8l.Jpply IS d'vlded physICally
Inlo two compartmenlS. 008 COOlalns JUsI the
high-voltage Irans lormer TI 1 l'lnetthe Olher con 
talMs lhe f ilii 01 the power IUppoly CirCUli Electfl
Cl'llly, !he CirCUit may be seen as Ihree dlshnc1
entltles.lhey are 8sloItowI '

1. Anode anetsculen-grld supply
2. Bias suppoly
3 Control ClICUllsUpply (24 V)

A 5 kVA tl anslormer is used tor TI 1 With a
.econdary voltage 01 2700 V rated at I 6 A
,f ig. 2). n IS prOVided WIth primary laps at 10 V
InleNals between 200 and 230 V In order Ihal the
actual mai ns VOIfage can be cIosety matched
Thl' IS especIally necessary In areas prone 10 l'l
hUCIualong lflC()II'llr'IQ ml'llns 8l.Jpply In OIdel 10
preserv e lhe Integnty of the OUlpul power The
lap sWllch used IOfIh,s purpose must. of course,
be of a robuSI COOSlructlOrl,

Two relays In the pnmary Clrcu,t ale employec;llo
provide a "lOll I lart" and"an overcurrent crorec
l lOf'l l,ln lhe lorm oIl'll 2S Amp aulomallCoverload

triP

High-vollage recnrcence IS provided by a
standa rd OrMtz brlClge Ul lng l ive 1N 5408 dlod81
tn each leo Each ol ltlese dlode l has a 390 kill
2 W le. lltol and a 10 nFI16 kV capacllor con
necled across It In order 10 en8l.Jre lhe hlghesl
lellabillty , The II_ 10 ",Ff2 kV h118' capaCII~
also h8~ ,",slorl (2 _ 40 kJLI100 W) 8Crou
them 10 lllQuallze the PO 8C1OII each IndiVIdual
capact lor TheM ullislors also serve as IUppIy
bleeder. la sa!ety IlllQulIemenl 0315BI and
they also Improve the htgh-voIlage supply re
gulatlOll In lhe pr811eOCe 011a'1I8 dynamIC range
ampll l,a, Inpul Signals , sevaral smallel lorm al

'"
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1811Slor. may be used hell'll, Inslead 01 Ihe two
apec'hed. as long as me overall r",stance and
l alongs a'e malnlalned

Damage 10lhe costly VL 1056 rube . due 10 mtee
eleel,ode llash-ove,. IS t,mlled by Ihe ,ncluSlOt\01
a 22 11150 W ,es,slor In the HV 8l.Jpply line ThiS
III eHeelive unlll lhe folloWing 2 A luse has li me,.-
WARNING: on no account should Ih,s 2 A rose
In Ihe HV line be moun ted ei ther on Ihe Iron\, or
me back panel 01 the enclosu,e unleSI 8 very
special holde l II available In any case. il IS
sa 'er to moun l the luse wllh ln lhe p,operty Inle,·
IOCkecl cablnel

The screen-gnd btas supply .. a par8llel8labtllzer
conSiSting of 8 chain 01zene, dIOdes and a 50 kill
250 W dropper r",llor connecled ac,osl the HV
line En8l.Jre lhat Ihese zeners ale prOVIded Wllh
apprOplla te hea l SinkS An alternative 10 zener
eceee IS Ihe use of stabilizer tubes such aSlhe
OA 2. OB 2. STV 15O!13Oelc

The negahve lead 01 the hlQh-VOltage supply
II connected to the VL 1056 ', ceircce via a Sill
10 W ,esistor , Between cathode and ground
(screen-grld pctenhal). a sUlge-arrester has
been connecled In order 10 Iim' l Ihe tereen
vollage 10some 1200 \lIn lhe IIvenl of 8 voltage
breakdown lrom anode 10ground

The power 8l.JppIy hal be8n provided wllh !wo
mOVlf"Q-corl mel8ll, one 10 mea8l.Jrll lhe anode
YOIlageicurren l and !he other lor lhe \lCl'een
YOIlageJcurren t

A 18parala transformer TI 2 has a rallng of some
200 VA and Ihe secondary hal Wlnd 'ng l 013 eVI
22 A, 22 V/03 A and 90 \1102 A They lupply the
heale, power, me cooncr CirCUlI vollage and
the grid-bias vollage respectively

The glld-btas supply IS a very Simple allalr con 
slshng of a chain 01 zener diodes In a parallel
stabilizer del,verll'lQ 100 \I A Wile-wound 4 kll
po tentiometer IS provided for the adJuslmenl 01
Ihe bias lor SSB and 101 Ielegraph condlllOrll
The tube II eeeeo oil both dUrlng'8C81Vll and
Wh8n lhe ovel-currenl prOlechon ClrCUIlry has
been actlvaled DIodes proteel agalnsl ,nlemal
lube Ilash-ove,. or In the event thaI crwe has
been Inadvert8ntly applied ,n Ihe absence 01
anodo and screen voltage The coonot crcou

:
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power supply IS also Simple, providing a rather
' soll votlaga for the relays

The primary Cllcull of Tr 2 has been prov!OlKl
With a 50 11'80 W lIarlabia teeetce In order that
the healer \/ol1age may be Ilnely ad jusled to
nominal II also reduces the surye currenl upon
SWltch-oo Thel e are IndICators for the f,lamenl
voIlage. lhe grid CUlfenl and for the blas votlage
,ncluded ,n lh,s CirCUi t

The cucou diag ram sho ws two air blowers . an
aXial blower lo r genera l powel supply enclosure
lIen hlel00 and an radial h.gh-speed blower for
lhe lube cooling

The complete mela fll'!9 coneete of Ihree meters.
IwO ot which h811e already been menl loned The
lhird Ofla has a multl·purpose role 01measuring
O"d voltage and current. screen current and
!llamanl 1I001age. each seleCt9d by a double-pole.
lour ·way SWllch (lee Ilg. J lor the mstrument
connections and fig . 2 lor the metering pomts
In the suppli es) Each InSlrumen t has two paral 
leled, back-Io-back dIOdes and also a 10 nF
ceramIC diSC capacitor connecled across It for
prOleclOO against oveooee and HF currents
raspechvaly All unSP8Clhed dIOdes are I N 4oo7s
(1 kV/ l A ),

The lIol lages shown In the CIlCUIt d'aglams are
releranced 10ground

II
'"

_(t'J " 'j '.... ,
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4.1. Power Supply Operallon

In 01091 10 start lhe power supply. me ma,"s
SWIlch Pr 1 In the pllmary CIICUlt of Iranslormer
Tr 2 mus l ope raled ThiS apphes powel 10 the
filament. lha blowers and lhe con trol CirCUlI re
lays The 100 V 019"d bias appears al the grid
and this " SIgnalled by the green Indlcetor lamp

All er abou l three mmulllS warm-up lime, Pr 2 may
be opera led In order to the apply anode voIfage
Aelay Ae 3 ope rales \/Ia P, 2 and the Idle cco tect
01 As 4 lhereby SWllchlng on the primary cecurt
The SWltch-on surge IS reduced by the 22 IV
100 W le" 8lor (SlopS lhe tIouse fuses blowlngl)
As the capac.tors ,n lhe HV ClrCUIls are being
charged up, lhe prima ry currenl 'I steadily
diminIShIng thus IncreaSing Ihe IIQItage across
Aa 1 Al abou t 180 V. lh,s relay ope rates and
apphes a shorting cco tect across me 22 II anti-

@
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Fill , 4: Mechllnlcal c_ truct lon of IIIe PA cabI....

'63



surge rltSlstOl' thereby apply ing lhe lull 220 V
mains 10 the transformer, A red IndICator lamp
illuminates at the same lime

ProlBCllQl'l lor the power supply components Irom
mains-borne, lIoltage surges (spikes) IS pro
IIlded by 22 nF slyrollell and I nF diSC cepececr s
- both rated at 1600 V WOr1(lng

All 'he essential potentials. necessary lor the
operatlOl'l 01 the tube, ale now present but the
lube " 81111 biased off With lhe - 100 V applied to
the gnd [)ept88Slng the "press-lO-talk" SWl lch.
or manually operating Pr 3. Will operate Re 5
'hus redUCing the bias \/Oitage to that sel by the
4 kll wire-wound potentiometer P4 The amplili er
18now reedy lor cceretco . The Quiescent alll)de

VHF CQMMU NICATlON S 3188

currenl I' adjusted to some 200 mA 'or s se
WOfXlng and 50 mA oor leU, lor lelegraphy

4.2. Prolecllon Circuitry

In the ellent that some irregulanty occurs which
re.ult. in an anode current 0' more than 2 A. the
luse In the HV line Willblow, II the cathode current
riMS aboVe 1 6 A (&dllls iable lila I kll preset ),
relay 2 opera tes, and then relay 4 lhereby ap
plying a - 100 V bias to the tube Relay 4 ceo 
Mues to operate \/l8 a holding contact thus
keePIng the - 100 V bia. applied A yellow In
d,calor tamp Signals Ih,s condltlOl'lto the opera'or .
At the moment 01 operation 01 Re 4. the holding
\/Ollage 01 Re 3 lalls 10 zero and lhe relay dlops

r"'- JlO- - ": .. - uO-_-'- __ hO_ ':

11- ." I I I- -- -----,. - - .,..,.
;" " .'. i
I ,D , I
I I, ,, ,
I ' 0' :

.' .

",

".--~
,

",,=====,=' "
1...
I

I... --,
'l!4

--",--,
_ la".,- , _......
A' L..- Ia _

J.
!

YU1AW

f ig. f :
0lסI-."'-- of PA....-



VHF COMMUNICATIONS 3188

out SWltchlng the pnmary 01 Tr t cn. Ihus en
SUring a complele prOlechoo, To ,esel Ihe
systam. Pr 2 musl be SWIlchedot!, and lhen on
again , In order 10 Increase Iha currant I Wltchlng
capac.ty - and tharetore the reliabili ty - 0 1
carlaln Ollhe ralays . any Iree conlactSare Wired In
parallel ThiS sppll&S pal1/CUlarly 10 Re 1 and
R.3

5.
MECHANICAL CONSTRUCTION

The amplilier " housed In the eeeeet shown .n
fig . 4 made 0 1 1.512 mm IhlCk Ilumlnlum A
cece part dlagram'l shown In Ilg. 5 Tna overall
d'merlIIOOl ollhe cablr1elare 340.340.265 mm
and II IS dIVIded ,nto two compartmenls. the
upper one. the larger , conta.n. the anode lank
CirCUit The rube IIsel1, relll by the whole circum·
lereoce 0 1 Ihe sreen-g fld nng on a bass p1ale
whICh also serves to divide and eore te the
cabmet comple tely The cabinet ISso constructed
such thel (fig. 41cove, C, the lower panel e and
me $Ide wall A may easily be removed lor eass 0 1

o

conslrUC1lOn and also lor easy accaas to cceco
nenls. ,ncludmg Ihe lube. lor t'oubla-ll'loolJng
and replacement rtese plates a,e secured With
IereWI whe,eas all tha other cabinet securing
elemenlS can be popnvels or IereWI. In any
case, as many as posSible should be employed
In order 10 keep Ihe cabinet and lIs ,nlernal con .
partmen ts AF-lIghl

The panel 0 II prOVIded wdh a 46 mm d.s hOle
tor lhe lube to pass Ihrough and engage lhe
lereen f1ng and lour 5 mm holes 10 secure the
tube A doz.n 8 mm holes have also been dnlled
10 prOVide ventllahon lor lhe calhode area

The COVEH' panel C has a large 100 mm hole as
wall as seva'al 6 mm holes whICh are used In
secunng the anodeluned cncort line

The rear panel is cuI and drilled to accomfT1C).
dale lhe blowfH , The air IOlet is covered by •
l ine malal mesh or grid Th.s pIale also cames
lhe BNC connectors lor the h'Oh·voIlage and lhe
RF Inpul as well as the N panel socket AF output
connector The varlous other supply potenllals
' eqUl/ed are accessed via a mulll ·way connector

The Ironl panel A has a row 0 1 holes whICh are
prOVlde al an ecce.. vent lor the cathode alf

fig. • :
eon.tl\lCt loft of snode ClIPIdtOt CO

tee
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coolan t Two piesuc angle slock, moun ted on
panel O. are used to deect the all -blast eNI
Cltmtly and accurately to the ceecoe area

Tha anode capacilor CO I' an Integlal part althe
anode resonator tube L",. tha lallltt' being 165 mm
long and forms one plate al tha capacitor WIth a
150 mm long cylinder al 06 mm lel ton (PTFEI
lod a. the dl8lectnc Thin (OS mm) copper
shee llng ~ used as the other (Irmal' plate 01the
cececuo- CO Th.s copper cylinder IS cut 10 a
leng th 01 12S mm, aome 20 mm shortel than the
tenon dielecmc tube, and also It does not need
to lorm a complete Inner cylindel The tenon
Stllp, however , IS cuI so that It has an overlap
01 10 mm, the 1000m al assembly being as shown
In fig . IS ThiS dlelectflC IS II1Ied such that II
protrude. 1°mm lurther than the .nner and outer

'..

plates 01 CO at the anode end and some 15 mm
above the Inner cyllndel at the other end ThiS
sandwICh COfISlrucllOfl IS held In place by lhe
YL 1056 's anode WhfCh IS jammed very thiOhlly
InslOe It The whole high-voltage capac"or
assembly ISshown In the Cfoss-sectooal dl80ram
01filii. 8

A hole " dlilled r.eal the eaf1hed endol the anooe
cylinder wflfCh accommodate. a leecHhrough
capaci tor to adm.t the HV line 10 the anode The
adjacen t AFC 3 togethel With leed·thlO· CS en
sure that the HV line IS decou pled trom Ihe AF
vollages at lhe anode

The anode resona tOl' IS lined With a mountu1Q
lIange conslsllng 01 a copper ring 01 lOS mm
Inner, and 140 mm oulel diameter ThiS IS lined
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closely to the anode relQfllltorl extrem"y and
hard soldered mto POSolIOfl It 's then stlvar·
plated In order '0reduce lhe COH08lon that would
eXist between the copper and aluminium JUnctIon
The outpu l coupling capacitor C3 conSIsts 01 a
pece 01 bra" shee' whICh IS pop-f1veled 10 II
2 5 mm oece oltellon Th,s. In turn II ""'ed to a
piece of aluminiUm angle stock by the same
means See f ig . 7 lor the delalls. A lenglh of
50 II Slnphne connedi C3 to the N oulput con
"",I~

The anode luning capacitor C4 (f ig. 71 I. 01
s,mllar constrUCIIOO to C3 bul,S directly grounded
as shown In l ig . 8

The HV lil 'erlng capacl lor IS accomplished by
C5 ThIS CQmpl'lsel • PIeCe ot SIngle-SIded

(1 5 mml epoxy PCB mateMI bonded to lhe
upper panel The copper should be chamlered
Irom 'he edges of the board In order to ,nh,bit
RF breakdown The choka AFC 3 IS II lang th of
1 mm diameter enameled copper wire whICh
takes Ihe HV lIne 10C5 and the Inner plaIa 01CO

The grid slnpllne le IS made Irom 1 10 1 5 mm
copper sheel haVing II conoectlOfl nng soldered
a. one end lor linIng 10 lhe lube 's grid connecllOn
Similar rings are used for the cathode and heater
contacts In order to laclhtale disconnection If
an(l when reqUIred The tube 1$ held ,n place by
means 01 lour pieces 01 brlln plata whICh are
dnWed an(l then lApped 10 4 mm (I ig, 7 ) Theends
are rounded so thai the pial" can be SImply
lurf\8d through 90 , pIVOllng on the llCfew. when

167
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Fig. I : looking up In10lhegrlcl com~r1~1

dismounting the lube. A SUitable ~ngth 01 alu·
mmnrm angle stock is nveted to the tube base
plate and cernes three feed·through cepecnora
as in rlgure 9

With lhe eXCtlption 01 lhe anode HV. ali cmer
supphes are taken to the tube via this aHange
meru Irom a common connector. Each lead is
bypassed by a 1 nF/l600 V crsc capacitor . The
healer leads must be 01 at leasl 16 mm' cross
sectional area separat. lead, I t. used tcr the
smplll l. t 'S HV lin. and lor th. ecr..n-v r1d
..rln return leads. AF ground leads are efleeled
by the screening mantle 01coaxial cable,

Always bear In mind that Ihe cathode Is always et
a potential 01 650 V with respect to the ground .
and 150 V to the grid! The po lanllals used In
Ihl' ampli fier can . a,ll y kil l , and ar. unl or·
g iving If one di sregard, th is rael .

'68

5.1. Cooling

The coohng must always be adequately carried
out when (I lube wllh such a large anode dissi·
patlOn (2 kWjls employa<!, AI leasl 2000 htre5/
minute should be used With an air pressure drop
across lhe anode radiator 01 2,2 mB. An oullel
lemperalure 01100' should never be exceeded ,

6.
TUNING AND ALIGNMENT

The carelul construclor Will be pleasantly ecr
prised by lhe ease With whICh Ihls power amph!ler
may be adjusled and commiSSIOned , FolloWing
(I thorough InSpaclion 01 the power supply. (I

Ihrouqh·power wenmetee. or a VHFfUHF SWA
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Fig. 10 :
Anode lnoneto<wllh tun ing
en d ou lpu l co uplinG

Fig . 11:
Ce ltwde . howlng grid line
_nd tIN t., choke.

Fig . 12:
The wcgld w end 01 the
_node cepeCItOI
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meter which is capable 01handling the power, is
connec ted 10 the outpul ,

Using a low gnd e-ve power , the grid is tuned
lor ma. ,mal anode current Th.e anode circulI
is then tuned lor a ma.,mal screen-grid current
ThiS procedure is repeated lor every increaSing
small Incremen ls In the drive power , tuning C4
lor ma.,mal screen current. Capaci tor C3 IS ad
justed lor 8 screen current 01 10 to 15 mAo

The final adjus tment lor ma. imum outpul is made
In the presence 01 full drive, lumng Cl and C2
lor maximu m anode current and C4 lor maomum
screen currenl. C3 IS lhen adjus led lor a screen
currenl not e.ceedlng 20 mA as give n in I lble 1
The tunIng III Iinished when all the Quantities
ececeeo in this table have been attained The
power ampli fier has then been tuned to lIs mexr
mum OUipul power conSistent with an optimum
enode eil iciency .

Tlble 2: Further Componentiniormlilion

Tube :
VL 1056(VL l OSS, VL 1057, VL 10SO, VL 1052)

VHF COMMUNICATIONS 3188

L. :
Copper tube, 105 mm OI.JtOl, 97 mm Innel diS'
meter Lengl h: 165 mm

c"
Copper etnp 1 mm thick , 12 mm wide . 125 mm
long Suspended 6 mm above Ihe base -plate
(1Igs, 7,8,9)

LO:
SO II stripllne, 0,6 mm thiCk, 20 mm Wide, 4 mm
above base -pla te (lig 8) ,

AFC I IAFC2:
Bturns 2 mm enamelled copper Wirebrtrlarwound
ona15mmcoillormer (lig 9) ,

AFC3
1 mm enamelled copper wire i lig B)

C,
Epo.y glass 1,5 mm thick PCB malonal; as large
as posSible , bonded 10 the cover (lIg, Bl ,

CO
PTFE sandwich capaCitor (see le.' and figs 6
and 8)
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Klaus Eichel. DC 6 H Yand Hans-L. Rath. DL 6 KG

Graffrak and Mirage Tracking Interface
(MT I) - Something Really Good for the
Radi o Am ateur!
Second (co ncluding) Part

2.
ANTENNA CONTROL (MTI)

The MIRAGEiKlM (""TI) Interl ace II reqUired
tor cor'llrolling the anlenna in alllnuth and
alevatoo with the programl Irom SilICOn SoIu
llOtII An 8-conduetor cable connaclS the RS
232C ' lnpul oI lha compuler (cable Wllh 2 x 25-p1n
sockels 09-25 on the one hand, and on tha other
hand • connection with the combined control
Unit lor the 1.'alllt8 rotor Iystem KR·5400 or
KR·5600 lolling an a-pole DIN plug n The ex·
'ernal dimenSions 01 the MTI Inlerlace are 10
I mall lhal II hll nICelyon lop ollhe combt-control

"~,

Tha MTI (' Iga. 13 and 14) contains a miCrO
proceaaor and carnel on a dialogue wllh !he

GralTrak proglam at 2400 baud tl wllchabla to

300, 600, 1200 baud) whon a l alalilia II baing
tracked , Tha varSion baing supplied at tha
moman!. carries a guaranteed implemen tatIOn
accuracy 01 4 degrees In practice, howeval.
II II moslly better , and Ihorl·larm inaccura C1el
01 moralhan 5degrees were aeIdom encountered
(see chapI 4)_

The IoIlowing Inlar1ace modes ala, among
othe rs. HIacIable by meana ola mll'll-SWllch:
- ElevatIOn Irom 0 10 90 degrees 01 0 10 180

degrees,
- Mechanical anlenn. stops . bolh lor rcnnand

101 aoulh (wherea. the combi-conlrol unit has
an aZImuth scale with a stop at IOUlh),

When the alevahon I,mll 0190 degrees hal bean
raached , lhe MTI camel out a I WII'IQ In the
azimuth of aboul 180 degrees in Older thai the
O&paI1lng salaNI'a is able to be loIlowed The MTI
aaSlslad antenna control bacomeI an almost
Indispensable 1&CIllty woer contact conditIOn'

• T'- combined conlrol UllIl ISprOVId8d ror rn. honlonlal roto/1; KR .-oo Of KR 600X T'- oli:W< KR 500, Of1'- !aIel
I(R 500" Of KR~. can~ uMd !(lithe ....rtlCal IOIOf W~ """'" . ...llng hOfllontai rotOf'I . IIthould~ nol«!lhll
' .... I<R800RC CannOI rMdoIy~ UHd IIIIII oogonallXlrldo'oon TlItI" becauM IIOOQ 1'\Ol1Wl..... potenllom.lellol !he
""multldtIpI.y. tlu l only. '",...nee Wlll'l 2 COl_.loOIlS The rotol' doagf.m Ihould IhfIIeloIa~ slUdoad....,..,. ell.

'....
'"
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llEI SSEHHORH OSCAR 10 193, DEC 23 20: 58Hl2

TRACK

FllI- 15: Gr.fTr.k dlspl.y 01OSCAR 10 0"'''' S.udl- Ar.D1.,. TM . ulom.tlc . nl..-ln. con trol I' , wllc hed on. In
Ihe dlspl sy fie ld. El .nd A.Zere, .s . Iws ys, dlspl. yed on 1M rlghl ol lhe compuled rele ren cedata . nd
I'ft ot that lsth, MTl with the 'Ch..l , nt..-lna he, dlng ,trom the rolor ,

via FO 12, where the operator would normally
have to t1ack the satellite With the antenna
manually, as well as to follow frequency devra 
none caused by the Doppler effect

Right althe etert Ofthe GrafTrak program, II must
be decided whether, or not the antenna control
Will be employed . II eurcmetc control 'or the
antenna is selected, the combi-con'rol Unit
(SUpplied With operetlng potential from MTl)
must also be switched on, right from the eten
The software is so arranged that negative ele
vation angles cannot be tollowed

The dISplay 01 flgur. 15 shows automatic opere
1100 in both El and AZ. 10 the data msart columns
- as well as manual operation - the retereoce
11M 'rom the comput8r being always shown 10 lhe

rtght-hand column . The ecwer posmcn of the
rotor has recently been added 10 the left 0' the
EL and AZ. data

A very handy SWitch on the fronl panel of the
MTl enables "manual" to be selected when 10 the
automahc mode The scale of both the aZtmuth
and the elevation meters are not very big, physi 
cally , but both Indications are duplicated by digital
displays on the monitor, Showing the anlenna
heading With a good readability. Moreover,
there is no diNerenC8 between the display at
the monitor In comparison wllh automatic opera
lion (IIg 15) Manually opelated antanna El and
AZ. dlfectlOOS, are agalO, Indicated on the let! .

Before the MTl installation is brought into iOlllal
operation , two potenllomelers on the combi-



control unit must be adjusled In order 10 set the

dlgil al eievenon and azimuth hmils to 90 and
180 degrees respec1lvely ("ou t vOltage adjust ") ,

The manual recommends that befo re the initial
swilch-on 01 the anlenna conlrol, the whole
system should be checked by means 01 special
software to verily the co-ceonencn of lhe cern
ptJter and the MTl. II, tcwever. the eeteaue
antenna installa tion is known to be lunct lonlng
well. and lhe GrafTrak is working satlslac lorily
with the comptJter, then this system check may be
dlspoosed wllh,

II should be borne In mind that I comptJter
wM lng In the shack. In close prO~lm lty to the
radiO eqUipment, could cause recept ion Inter.
tereoee Melhods 01 counlenng this Will nol be
gone Into here . bullt is worth nohng Ihll screened
cable , used on lhe conn&e1lOflS lrom the MTIIO
the compuler I nd mtertace, was sulllc. ent to
clear any Interference Irom both ee two·meler
and 7a-centlmelers binds Even Without using
MTI lhere was some disturblng Interference in
evidence al 29 MHz, ThiSwas reduced to such a
low level that even working the AS salellite With
the compu ter in operallon, presented no dl lli·
cullias. The snueton was unatlected by the use
01MTI.

setenae enthuslasls who are already users 01

sncce 5olullons programs are advised that lhe
interface tor MTI must be obtained it automa tic
antenna tracking is required Addlhonal soli
ware IS nol required

For an Introduction Into ectcmenc tracklng
lechnlques. lhe reader is relerred 10 references
S lo 10

3.
OPERATING CONDITIONS

A whole list 01 programs is now available 10 radiO
amateurs mtereeted in satellite communiCations
especially II he has access 10 lhe resources 01

the vanous AMSAT organizations n.Programs

VHF COMMUNICATIONS 3188

such as ecee Irom G3RUH In England . Irom
N4HY and WOSL in USA. and the C 64 . Alar i
compcrer (11 , 12 ). the Schneider compu ter
(AmSlrad . 13), lrom DK1TB (1). are already
widely established , W5SXD and WBSCCJ have
developed, In conjunction With GrafTrak and
SIlicon Ephemen s, a schware whICh lullills preen
cally anpoSSible requlrament, In nus Ileid

Nevertbeteas. iwe Improvements should be
Incorporated Into me lorthcomlng versions :-

For the Phase-3C salellite s (DL·SAT), mtor 
meucn aboul the ,alelll le 's Oflenlabon Irom
the perspective 0 1 me observer would be 01

mlerest, such as : AMlKIe ALON G/ALAT.
OFF.Pomling ANGLE and SQUINT,

All programs conta in lhe MA-data (<P ) but In
GrafTrak. unlOfluna lely . this inlorma tlOfl is
unable to be e~lraeted at the lime which It is
presented. although In DL·SA T (phase 3C)
ope reuon lhe various modes . such as mode B.
Lor S. can be SWl lchtld off and onaccording 10

the mode -data

When lhe anlenna cont rol MTl I, In use. selling
up and mamtalnlng a conlact With an orblllng
salelille is as Simple as uSing a ccoven tcner
radio propaga llon mode All the Important tasks
are presented on the montlor screen In two
colou rs at an astoundingly htgh update rale ,
lis always «noresswe!

For eetemtes havlng an enrpteer orbit . eutcmanc
antenna control is nol SO absolulely necessary,
particularly when the salelhle is tcceieo In lhe
VICinity of i's apogee In lhe perigee area, how·
ever, the automatic antenna control is just as
useful as lor the case 01the circular orbit

4.
TRACKING ACCURACY
CONSIDERATIONS

As 10 all automatic systems . an antenna conlrol
USing lhe MTI system hall a residual error r.e.

• In DL: AMSAT·Ol $ollwl rtl BorN . OL9 SAO.llfl'iln'llt11S truN 10. 1141 Sc hw't!btlrd,ngen
For UK end USA Addr. ...., _ (3)

'"
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..~. at the IlCtu* 'rom IN computeozed
and dHwed JlC*tlOfl atthe"'l~ The toIOwng
d1tcOUrN WI. n:kI!l. who. Of WNlt. .. reepon
IIble 1or!heM~, Q well U lflelt' effect

Of c:ouru. It CMWlOl be expec1ed hi the.."...
accur8CyIhoulcl be .vu.ole to the radio ."""eur
U N I roecnury lor • r~ t....cope Never ·
theleN. the Itm!tI at the tylAem must be dehned
on OfOllr that great expea.toont ... nol dtIap

poIl'tWlIgIy ~n...ed wflen l'IIgh~n anllWW'll
systems .......,..., brought onto opet"allOfl

The trackl"O ... ror In any plane of ,he anten"..
(azimuth or .levallOO) may be considered , a,
a 'If,1app roxlmallOn. as Ihe sum o" h. loIlowlng
paf1lal errorl

1) Faulty aIIgnmer'rt of the roIor

This zero dev<atlOfl .. a Mftong etrOl' and ..
constant. N I • . " .. "*",... over the entr.
lange at movement TypcaI y~ tor thrs
error.... 1: 1 10" 2"

21 Movement 01 an'erona ,natallallQnby ,torms
Tyecat ..rOf' caused by the 11'1851 ' waytng
and pLly '" the roIOl' bNnng, up 10 .. J c»
O'-

Jl Angle monrlOl-pot....toome1...~ .....Of
on h rotor Ac<:ordong to the speohcat.on at
tI'Ie KR "00 500.600 rotor. tI'Ie displayed ..,or
II no more tnan .. .. degf'" The potentlO

meier llsell accounts 'Of aboul hall 01 'hI'.t e
.. 2 Deg'HS Thl' efror II maInly manl'eslI" Ihe middle 01the antenna ' WIng and nol 81
Il s llm,ll

OC8 HY
0l8 KG

.
"'Ork in., Itone

_ 1'10

,

f it 1"......
cMIfr"-;
... beIom,"""",,

'"



4) Quanl'18100n erTOn '" lr\e MTl .naIogue

.......- ..
The D A COI'l't>«1er eM be t....., .. 2 deg''''
reeoIubon Wlttl.., .nlll"danC QU*'It Z.IJOn..1OI'

of up to • 1 degree

!I) Tfltd<ong.".Ofl Ihe dltl....-.ce~ Ihe

If1dICa!ed ~'oon W1d 1he IlCtuM po, nlOfl
of Ihe ."tenn.I

IndICated tr.,;tung ern:n up to !I deg'ees,.......
tllMf't obMfvec:l but typlcIIl.r. ""Ofl 0 13 and 4

degrees ThctIe values can be conaldered as
belng perfectly normal. II lhe conlrol 1.,.1..."
'I not a I,,,... one bul only . ..mple Ihr...
POln l Iyslem

In g_,al. the e nect 01all the se ."01 IOUre.1 'I
not cu mulative m on. pa f1!Culllr dl,eel,on nor
do any eHOII neeenanly assume 'hen gr.al.al
polenhal valu. teet 01 cou'se would be un·
accep 'able'

2 Set-up e"Of • 8 control error 10 btttween
lhe actUAl selllf"lQ .nd In. opt'm.tl sen 'ng W,tn
hall thll value. I . S error , Ifl ar,muth 8a well
as on ......a toon tllmUltaneouslyl mull btt
fecto.OI'lId Wllh

In _errOf hgure of ""y '...~ W1d
"., tor What Size of anIefnI'

To Slmplrty the m.tner . oonIIder one pia.... of .,..
.ntenna. dlagr.m ~ hg. l e i llihe antenna~e to
be dWlC1ed 81 the ...,.... w,'noul any tflClung
...rOf _ thItn !he m.t .'mum g.on of lhe .nten,...
would be .y.~able Tn. beamWldlh of lhe
an'enna (e.preued '" degr...) by de!,nahon
means lhal II thera w.... to be a hNdlf"lQ ... ror

VHF COMMUNICATlONS 3/88

amounhng 10 e.aetlv 1'1811 Ihll of the m.t," IoOl
then lhe pam IoU would be rncrUMCl by 3 dB
" IIJIthef doubling of the IoU w.occur wllh the
most anten".. " Ihe~ errOf .... 8l the
1"51 nul-PQInt InprllCloCe kif moII'adoClcontaets .
• tl88dtflg error of • 1 3rd of the t:J8afnWdIh

QI'ilI"lg 8 1 0 to 1 S dB parMou penally, t\U
proved Sl,jlflOent

Tn. above consrdet.IO"II .... tlaed l4'Ofl the

ISSUmptlOn that the g'ound statoonhas only one
."tenna POSl8UltlO a narrow pot., dlag'am,
lind lr\e second an,."". I con"rably bfoader
d'agram For Ir\e caae 01 DOth up- Ind down.
lin.. an tennas ha\llllO llboul equal ga,nl. lind
ItIel elore the same polll' -polo". lhe demands
upon me I,ack ,ng Iystem alII IOfflIlWhBI 10
creesec

n,. well known. Ihal the beamwtd lh and Ihe ga,n
01 an anlenna are very closely dependent upon
lIach o u...." 115). tha' 'I _lhe 'rack'ng abollty of lhe
Iyslem I' uthmlle!y hm,ted by the efleet,ye
an'81V18gain

T'fP'CIlI valuft lor antennal Of anlenna 11"1'"
Ir. Ihowrl III ta~ 1

u..og MTI kif 'adoO comrnunc:atoon ".. ..llIIoIe
,t cen btt ISIUrTlIId hI kif moll of Ihe lIIfle Ihe

,raClung error ....... amount to no more thin 5 de

grees In oro... lhal mrs error does nol cause a
path IoH of more lhan 1 ee IhIlfllennu must
hall9 I beamWldth of al "st 3 bmH S I. 1S
(see hg 161 Thil ac:cotdrng 10 lhe latllel. II
IQUlllllent 10 In anI."",. gaIn of some 20 dB
(18dS )

Ga,n re! . d' poIe GalOre! eeeeoe Inl."na BeamWldlh "

dB, ee. dog,...

75 ., 60
10 12 ..
" " 30
rs 17 22

" 20 -s

,,"
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The MTl syslem doe, no! have lhe tracking cepe
blilty . al the moment, to cope With antenna,
hav'ng smaller beamwlClth, Than t5 degree s

Whal can be expecTed In The way at antenna
dlmenslOfl. ?

Unlll now, thiS beamWl(llh for songle Vagi an
ter eae. hal only been allalned on lhe 23 ern band
(I e measured , nol mera!y publi shed) With a
boomlenglh 01 some t2 wavelengThs (3 m] Vagi
antenna array, ala required lor 2 m and 70 cm
working The recommended conhgurat'on "
lour VaglS, each possessong Similar polar d,a·
gram s In both The verncer and horizonta l plane
The dimenSIOnSof mese array, are (appro . )

LengThof Indlvl(lual Vagi ant6fln8 3 •.appro_
Stacking spaCing 1 e i (hor I and 1 7 •. (verl )

'pp<O'
TheM d,menslOflS are easdy al1alnable In the
70 cm band (13 -element Vagls wllh 2 25 m boom.
slacking 1,3 mi l 2m) ,rne.In the two-meIreband
'NOU1d .ep. esenl lhe absolu le IImll 01 leasl blil ly
(16·element Vagls WITh 6,3 m boom, stacking
38 mi3 5 m) The two-mell e antennas would
moreover severely ovar1oad the rotor &elles
KR-4OOJ5OOi600 In lhe event of a storm. unless
add,llonal measures wete laken.

Rellec101' antennas have a beamWldth 01 about
70"tO where 0 Ise_pressed In wavelengths That
means , lhal 101' a 15 beamWldTh, a parabolic
antenna should nol have a d,amel8f 01more than
5i.(12mat l269 MHzl

II IS eviden t trom thiS, lhal IT IS ea"ly poISlble
101' lhe -ene amaleur 10 constfUC1 an anlenna
systam 101' lhe band 430 MHz and h'Ohe', whICh
has a higher gain than the trackabtilly of the
MTI can cope w,lh, These higher gains can lelld
10 l.acking effOl losses 01 grealer than 1/3 01
the ooamwl(llh Thl' means that. In cartaln
cltcumSlances . thelle large antennas und8f
aulomallC conlrol are not as eNechve as smalle'
anlennas w,th beamwlClths Z 15

The MTI antenna ttacklng system can be eaStly
checked by the amateur bY UStng the n()IM
em,tted bY the Sun (16,17). The GrafTrak pro
gram allows the anlenna to be aimed al the Sun
lor JlUsl Ih,s pU'pose USIr'lg a 20 dB, anlenna
(eg 4 lIacked OL e WU Vagls each 01 13 81e·

ments) tn lhe 7o-cm band , the &n's n()IlIe should
be heard (measured) some 5 10 6 dB above the
rec8lV8f S baSIC fIQIS8 TMI, 01 cou rse, aHumes
the use 01a pre ·ampl ill8r located dlf ectly at the
antenna lermlnals unleH the cable loss be
tween antenna and receiver IS leu Ihan 2 dB

The tracking capablhly should be doomed to
be 'uncllonlng pel1eclly II me Sun'. noise cannot
be Increa500 by more than 1 dB manually , aner II
has been uscxeo In the euiomanc mode

By USing thiS method ot lesllng , sources 0'
allgnmenl errOl'S In maual op8rallOl'l may be
detected and SUbS8QU8ntly cor.ecled ThiS IS
taCllllated by lhe tact lhal both the calculated
.eter8llC8 heacltng and the 8C1ual head'ng a.a
both presented together on the dIsplay (fig 151
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Hans Oppermann. Quickbom

More on the PC Int erface fo r the YU 3 UMV
Weather Picture Store

AI I l upp lement to lhe VHF Com munlcatlonl
3187 I rt lcl. on Ih. Inlel1ac. ci rcuIt, an Im
provement po i l lblllty II ol'l.rltd In th ll art lc l• .
In add Ilion, anlwerl 10 bo th lpoken and
wrlnen quel tlon l wU1 be g iven an airIng .

1.
INCREASING THE READ-OUT
SPEED

The read-oul lime may be reduced by 50 % II.
mstead 01 a 2651 being used tor 1101. a 26618
is used ,The SU"I~ -e-je important In lhe deslgna·
non. The 2651 only allows a 19200 baud sceec
bulthis is increased 10 38400 (ma~. ) by uSlflg the
26618 . This enables a 156 line picture to be
reeo-cctm only 13,65 seconds.

As far as the creon diagram IS concerned. there
is no alterallon necessary as me replacementlC
is p1n-compahble wl'h the origlflel The output
loop 01 lhe software , however , should have lhe
number 01 its command s reduced to a mlfllmum.
olherwlse the lull 38400 baud -rate capablilly
Will nol be realised

2.
EXPLANATIONS

2.1, Cryltal lrequ ancy : Itus IS 5 0688 MHz
and delermines lhe accuracy ot lhe programmed
baud rete It ISotherwise not critical It does how
ever. sHeet the out~ l speed According to lhe
oata-sneet. the trequency can be anywhere be 
tween 1 0 and 50738 MHZ

2.2 The 8251 in tegrated circui t : ThiS IS by Intel
and IS not compatible to the 265 I . BeSides Ih,s.
It Will only suppor l a baud rate 01 9600

2.3. The l upply voltlge: All ICs are supplted
with 5,0 vone

2.4. Tha proto type card: ThiSmusl be equrpped
wllh the specmed IC types

2.5. Th. ccnnecncn "Rel et DRV" : ThiS relers
10 lhe PC bus on Ihe card's mul\l·way plug

2.6. The connec tion "U3 11" : ThiS relers 10
Ihe IC U3.,P,n 1I on Ihe prolotype card

2.7. The enable-line Irom I 111 on YU 3 UMV
001 musl be manually SWitched to a dellflate
potential It the outpu t trom Ihe PC to lhe YU3·

".
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memory.s requned . It must be swnceeo to • 5 V
(disabled ) When mputling the PC Irom the VU3·
memory, me hne must be al 0 V (eMbled)

4.
TELECOPIE R

3.
EVALUATION OF START AND STOP
SIGNALS

By means ot a Simple rroo.ncauon 0 1 the mter
lace, It ISccssere 10 evaluate the stan and Slop
Signals from METEOSAT This makes it possible
10 automatically read-m pcnxes over a longel
penOd

The mooucaroors earned out as tonows:

Make coroecuone trom 1101116With110516 and
also I 10515 10 VU 3 UMV OOt PI 123 This
ewert s the starvetop Signal at me "earner detect"
on 1101 The tog level 0 1the algnallsdetermlned
by leading the Status Register by I 101 Note'
Log l ilt CO (slop ) blocks Ihe recewer 110m 1\01

Finally. a word about the new posSibility 01

copYing Ihe wealher picture Informalton QUI via
the PC mto a remote copier ' have developed a
program which enables Ihe digitalized pICtures
to be displayed 00 a 3M 2346 tereccper As a
precaunon thIs was Implemented, uSing galvaniC
.scrauco. by means 0 1 an AF nensiormer Wifed
across the PC's loodspeilkel ThaI was all In lhe
way ot an mtertace which was reqUired No
moorncauon wall required at the copier, as the
speed nom the PC is suolable lor mecope-

The terecooer must however , be set-up In the
FM mode. but lh,s ISno problem as the graBlest
resonmon IS achieved In rms mode anyway

The pictures have a good dot resoruuonbut the
grey·level steps have been fedUCed to some 25
The prcture e Irom Ihe polar·orbitlng weetner
salethte NOAA. METEOR appear now m thell
lull length and are particularly enpresswe

The DB 1 NV Spectrum Analyser
(VHF Communica tions 3 and 411987)

0 ·500 MHz (1000 - 1500 MHz image)
l OO dBm

1 kHz / 3 kHz 110 kHz I SO kHz / 300 kHz
100 Hz / 1 kHz 110 kHz 1100 kHz
~ 60 dB
1012OISO /l00 l200 kHz / per cm
0.5 /1 /2 15 110 120 MHz I per cm
also O· 500 MHz screen display
0...70dB 10 10 dB steps (OC-2 GHzl

Specification.:

Frequency range:
Sensl ltvlty '
IF bandWidth:
Video bandwid th:
IM·lree dynamiCrange:
Display oencwotn :

Input anenuator (bUilt In):

Specl.' F• • tur•• :
The voeo IIlter can be automatically switched 10 accommodate me selected IF bandWidth When diS
playing s 200 kHz/em, PLL slabiliza tlQflollhe lstlocal oscillator may be SWitched In.

Ready-made un it
Modules (complete set)

OM6.350.
OM 2.995.-

(export price DM 5.571.-)
(export price OM 2.628.-)

berichte T. Bi llanOHG . Jenneu. 14 , P .O ,Bol( 80 , D·8523 Baiersdorlk~, .
Tel west Germany 9133 47·0 For Representatives see cover page 2
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Wolfgang Guenther. OF 4 UW

Short-Wave Pre-Selecto r I A mplifier

A ver ••tn••eleclive HF module lor the Ir..
quency range 20 1040 MHz I. de. cr ibed which
i. part ic ularly well -.uited tor Ihe Input . tage
01 In. en . lllve receiver. , or •• • n IF . tage
lollow lng • UHFNHF down-eonvert er. It l
. all ent teature. sre. an adjuIUlble gsln Irom
16 dB to - 24 dB end a tuned Ih ree-e lrcult
Illt er hevlng a band width 01 only ± 150 kHz .
The main componentl compri.. a 3-gang
variable capacitor, 3 coll -fo rmere, 3 mica ca
pac itor s and • dua l-ga le J,llOSFET, an
mounled upon a . man printed circuli board
(1Ig.1).

1.
SELECTION AND AMPLIFICATION

The above menroned variable amphhcatlon. 01
allenuation. serves to enable the level to be
adlusted In OI'del to SUi t the Inpul 01 the 'ollowlng
mixer stage to a...oid undesirable overloading An
over-dn...en mlKer slage produces Intetmodula
non d,stor1lon and c,oss·modulatlon and IS the
main source ot distortion in a recei...er . ThiS III
made evldent when the recerver 18 tuned to a
weak signal. by a h19h, oOSCUfing carpet 0'

uninlelllgible s19nals which disappear veIY
Sharply when the p' e·amphlier gain is reduced
10 lhe opllmum Ie...et. The mlKer stage Input. at

lhls point. IS then lust under the -erasn-pom'
In nearly all cases. this tilkes place at an attenua
lion which IS well abova the maxrmum capabi lity
of lhe module (24 dB). S6e retereoce(I) ,

The gain 01 the ampll',e, actually remems liKed
at 16 dB but tne cvereu eneouenon IS made
variable by a ceremc ccrenuometer ettne Input.
When lhe slide, is sel to the hot end ot the potee
tmrnetee, the amplification 01 the module III
effectively 16 dB When lhe slider is tuned to the
bottom end 01lhe coreraoeeter. a Iossot 40dB IS
incurred thus making the overa!l gatn - 24 dB
r.e. a loss. This ensures met pracnc euy all m
Coming Signal level8 can be eccoroceteo, and
lhal the FET amplilier IS always Working at lis
optimum pomt as far as the mmlmtlatlon of
InlemlOdulahoo-prooucls 18 concerned

The mree-ceccu hiler oetore the empnner IS,
howe...er. responsible for the atlrmuallon 01out
band. hlgh-lever SIgnalswhICh could o...erload the
ampillier and follOWing miKe,. Its 3 dB bandWIdth
is only ~ I SO kHz ThIS must be compared With
the 2 to 3 MHz bandwidth 01UHF converters or
Indeed. that of wldaband diode IIngmtKerS The
out·ba nd enerwanoa (SO dB) 01lhe three-Circuli

'"
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FIg. I ;
Pro lo tylM'ol lh...leetl"'. HF
pr..lmplilier wnhOf,lt hOf,lllng

pre-selectee Illle l , also makes Its agreeable
preseece lett . This lanel sp6Cllicallon IS, how
ever, dependent heavily upon the method 01
conslrucllon employed One only has 10 conecer
lhe level at which ebort-weve plopaganda
etenooe are lecelved at. A long-Wire antenna
in EUlOpacan prasenl Inpul voltages 01 100,000
,..V to the leceivOf Input, Ie. 0,1 voltI The out
band attenuation 01 the pre-selector reduces nne

by 50 dB to some 300 jJV, and thiS may be
lur1her reduced by the potenhomeler, II neces
sal)' .

At thiS time il should be mentioned, thaI the
ceramic potentiometer (1 kll or 470 II) is
mounted directly in tha "'icinlty 01 the antenna
input sccser in an RF-hght enclosore (2) ,Figure1
does not show thiSpoint ,

..,.......
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'".~~

0 "1'". '•S\I , I. :~~ • I-
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Fig. 2: 10 m·8I ndp'....,ll;lorDF.UWOl H .Forlunl1lil2l MHz,G _ 1 ,1 ~ IlI d 8 !§.llll(lnpul
I nd outpu'I . lnput po!lnllomel., I ' 0 d8 3 d8 81ndwldlh - + ISO kHz. Hl·l probe
wilh - 20 dB 0 .15 pF tip. uHd wllh URV vo llme 'lr 1o. 1. llI ng .
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2.
THE CIRCUIT

The cirCUli diagram 01fig . 2 IS shown comple'e
with measurament ..etues at varlOus poerts
The enenuenon has been set so lhal the Inpul
Impedance toll is 50 11 - 75 11.The voltage gain
01 this eerecuve circulI IS de' ermined by the
' ranslormatlon raho Irom the low inptJt to the
h19h-lmpedance tuned cncuit, i ,a , Irom 50 II 
20 kll . This coeesooocs to a vallege trans·
lorma tion of 75. The gate 1olthe DG-MOSFET IS
enecnvely, a' 28 MHz, a cerener combinatIOn 01
about 30 Illi resistance and 6 pF capacitance,
ThiS, In combination with the 10 pF coupling
capacitor. reduces the mput ..ollega to the
dEWice by a teeter 01 2. Increasing the ..alue 01
the coupling cececnor. to say 100 pF, would In
crease tha a..allable ..ollege bul It would also
load the luned crcou and eeterorete lis salecl1vs
prooertree. The remalOlrlg 1(3.3 antenna level ,
together with a tranSistor noise-l19urs 01 1,8 dB .
ensures , neveftheless, Iha' a higher than ordinary
senSIIIvl1y ISecmevec.

The che racterrsncs 01the TI BF 910 are largaly
responSible lor the high senSlllvl ty. With a drain
voltage 0115 V atlO- 15 mA, erc e G2 vollageol
4 to 5 V, a slope 01 25 mAN IS ecrxe..eo Mas'
probably, the same sort 01 pel10rmance can be
obtained lrom lhe Slemans SF 961 (or the SF
965. bot SUitably dampedl).

As pre"lously menucned. the dual-gale MOSFET
With the above working conouone 's employed at
ItS best condi tion for IInean'" and therefore
large-signal working A (supplementary) gain
conlrol USing the "011age al G2. as used Ire
quently In IF slages and In RF stages as well,

unlortuna taly , IS absolutely not to be recom
mended ThiSISbecause the working con tcenbe
driven Inlo the ron-nreer region thus causing
large-signal handling problems Ctassrcar
receiver cecots are In thiS respect somewha,
plOblemalical The galn-conlrol cotennomerer
used here cen only be replaced by a PIN diode
vauable altenuator (31,

The naesrstor amplihas the HF vollage by (onlYl
a lactor 012 thiS beIng controlled by the low ee
temarun peda rce 01 56 II t t ue not only ensures
an e. 'remely good Intercept-point (IPl but It
presen,s also the correct ouiput Impedance to
the lollowlng coa.,al ceoe and diode flng ml. er
(SRA-, H, RAY-3. IE·500 elc) il lS also SUitable
for varIOUS high and row-nnoedeoce recewer
Inputs 01all kindS

The voltage overall ampli fication amounts '0
some 66, i e 16 dB The HF vousqe was
measured With a Rhode & Schwarz UHF millivolt
meter "URV" and a high-Impedance , low
capacitance probe ( ~ 20 dBIO,75 pF)

The a of the 'uned CirCUlI depends heaVIly. of
course. upon 'he quality 01the tuned crrcuu corn
ponents , r.e . Induclor . trimmer and lUning
cececnor A 0 01 60 '0180 can be expected.
giving dynamiC resistances of 11 10 33 kll , The
corresponding bandwid'h IS then ... 250 kHz to
~ 80 kHz . The quali,y of the components used by
the aulhor lay 10 me mlOdle of meee extremes so
that the bandWidth was measured at • 150 kHz

The ictal bandWidth can be readily reduced '0
~ 50 kHz II screening wens are used bet.....een
the hiler COils and so minImiZing the Inductive
coupling between them The pnce 10 be paid lor
the reduced band.....!dlh !S a noticeable Increase
In the hiler 's meernon loss ThiS leads to a dlrecl
loss 01 senSl!lVlty as well as lO'rodUClng IracklOg
di fficulties With the tuned cucune The advantage

Frequency rlnge: 20 - 25 MHz 2S·30MHz 30 · 40MHz

Colls l l ...l3
Mica trimmer :
Parallel cap.:
Tolal-lIC:
3-Gang vanebie cap.:

2.0-2 4,.H 1 0 -1 2 ,.H
4 - 20pF 4 - 20 pF
none 10pF
18 · 30 pF 28· 40 pF
each 5 - 17 pF: .6C . 12 pF

' ,0 - 1.2 ItH
3 - 10pF

00"
15 - 27pF

T.ble 1

'"
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I,ell In an Improvement 0' 'he slope or 6 dB at
+ I SO kHz but the out-band eetecncn between
~ t.s erc ~ 15 MHz rema,nsthe same

The corrccoents. shown ," the dIagram, are vahd
'or a IfEl'quency range trom 25 to 30 MHz II the
3'Clfcu,t liIler IS only rEl'qUlred 10 be ' unable oe
tween 20 and 25 MHz. 'he 10 pF capacltol IS

".

dIspensed wIth and the three Induc'ors should
have an Inductance or 20 to 2 4 " H The total
ettectve cececneoce {I a. vanable C, ttlmmer,
sw,tch C, must he be'ween 18 and 30 pF.

In a SimIlar teseon tho componants may be
dImenSIoned for tho " El'quoncy rango 30 to
40 MHz Ne~' to the vanaore eececeor (5 · 17pF),
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a small mmmer (3 • 10 pF) is lnserled . The In·
ductors use Ihe soma vBlue as 'or the mid<!la
trequercv range (1 0 [0 1,2 I'Hj The toto! ca.
cecneoce should. In this case. lie between 15 pF
and 27 pF ThiSlniormaiion is listed In lable 1

If only a two·gang variable cepecnor is available.
the Illter may be readily reduced 10 a z-crcun
type, Tt us , 0' course . reduces the 'liter flank
steepoess from that depicted In Ilg. 3

Vaocap diodes are not recommended 'or thiS
crrcurt OWing to the eetenc-ance In the overall
a and the non-linearity whICh they Introduce
(poor IP characrensncj .

3.
CONSTRUCTION

The Circuit can be bUill very nicely on a small
piece 01 cirCUit board material USIng small SOlder
pins as componen t eoeoorte. II can also be buill
on a specially etched printed ceco« board In the
normal manner , The results will be Similar in
both cases but the pel1ectlQnISl Will no doubt
hnd more sa\lS'actlOn With a PCB and. In any
case. It ISeasier \0 duplicate il it required

illS absolutely necessary . however, 10 place the
module In an AF·ligh t enclosure, The supply
voltage is fed in via a feed· through capacitor
and shafts 01 4.1 mm to 4 4 mm are labrlca ted
to clamp uie 50 II AG·223 coax cable Input (2).

4.
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BRIEFLY
SPEAKING...

18.

10 GHI Co nle.t at 3200 m In
DE'

For lhe Second sub-regIOnal
centeet week -end (718 May)
OE IS TH, OE IS AP. OE 8 TPK
and OE 8 MI wel e ORV on the
lop 01 ScI1arek summll
(Auslna) with lwo 10 GHz SSB
slallOns TheeqUlpmentdetalls
were A OL 1 RO tranS\lert8l'
w,lh I W output. a 70 cm d,a·
meter parabolIC an'enna and
a 2 m IranSC8IV8I'

The weath8f on Saturday was
very nICe wllh an inv8fSIOfl
layer clearly visible on the
horizon In SpI'e of 'hiS, no' one
10 GHz OX contact could be
made, Even 2 melre con'acls,
made with HB 9 RG and
HB 9 MIN, w8l'e very weak
The only good contact was
achl8Ved by spllnlr'lg lhe party
Into two groups and con.
dueling a aso over a du,lanee
01200 melres!

The nelr' day , Sunda~' . brought
very bad weather and a pre
marure retom home by
OE 6 AP and OE 6 TH but the
,ranS\ler1er of OE 8 TPK and
OE 8 MI rema.ned to Slay II
oul Thatr tenaoty was r.
warded With a 2 '12 hour burst
01 actiVity, dUflf'IQ which lhey
worked e OX .tatl()nS In OL
and I a' d.slances betwee n
223 and 386 km! The average
palh d,slanee was 327 km and
the bes' report came 'rom Ihe
GHz Iraternlty In Ancona , 5I9!

TIM new addage musl sure ly
be : thel l ine wNther Is no
guerant.. lor suecea. and
bad _ ther do..n 't nee..
..rlly ~an no 10 OH, con
laet s will be made.

VHF COMMUNICATIONS 3188

A Ped arranged betwHn Italy
and Germany 'eU through
OWlng to lhe dlffenng contact
frequency used by bolhpartl"_
The Itahens used frequencies
In lhetransponder band around
144 950 MHz, owing to Ihe
large amounl 01 conlesl ORM,
whllsl the Germans were USing
t44 3 Of 144450 MHz and
other Irequenoes

TIM overwhelming pr iority I.
therelo re, to urgently ar·
range a common Irequ8f1Cy
In Ihe 2 m band during con
taal t l~s 10 be uMCf a. a
sc hed ule I lu r lor 10 OH,
bend contaCll, But please,
do nol use the 70 cm band
because then, all other 70 cm
statIOns would have to be
hauled up 3000 m peaks'

Inlormallon Irom OE IS A,P

Val.,an ShOf1-Wave
Receiver. (only In German)

36 eqUlpmentS In Words and
PICtures

0'-4 2 1.- , 136 pages
Format 164 Ir 23 em
approlr 92 Illustrations
Verlag tue, TechOlk und
Handwer\(, Baden-Baden.

ThiS book. presents 36 short
wave r_ vers, of mainly pro
feSSiOnal construcll()tl. wiliCh
may be obtained nowadays al
• IraclJOtl01Itle pnce at which
they ware englnal/)' sold

Through countless articles,
authOr Nils ScI1, l1hauer has
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made hlmsella well-known ex
pert In this field and over Ihe
years has comprehensively
tested those receivers whiCh
are still in current use wllh radiO
amateurs and short-wave
listeners ,

Each receiver is described with
lis own individual cnereoene
tics In signal p«x:esslng and
mechanical solutions as well as
an appraisal 01 ils actual re
eecuoe capabilities.

The book therefore represen ts
an aid lor radiO amateurs and
listeners to choose an equip
ment lor Ihe station WhICh is
both nostalgiC and junctiOnal.
It is only obtainable In the
German language.

many limes and the lollowing
data can be conside red typical :
A . 30 dB. NF . 1.1 dB. mid·
band frequency • 750 MHz,
BW · 32MHz,

The authoJ would like to thank
Herm H. 0 , KlpniCh 01
Muenster lor hiS valuable
assistance with thi, prOJect .

K. Kraus. Rokycany

MOS-Tetrodee BF 988.
BF 998 used as pre-a mpli 
fier. up to 1000 MHz

Siemens are now ollering
semr-concoctors tenooee
BF 988 and BF 998 lor the
IIrst time With gate lengths 01
1 I'm, In comparison With lhe
established BF 966 S and
BF 996 S. these newcomers
oller a higher transconctucl-

T

K. Kraus ( ~6V

1n I-<

30k L
1n

: 5.Q0O4P ;~
"

i 4p

G1'-' 1'Op

1n I-<
IN J9k 75 au

l 0: 4mm , 8Wdg Kupferlackdraht O,2mm¢
187

Pre-Amplifier usIng e CF 300

The accompanying CirCUit
diagram shows a pre·ampll fler
bUilt wIth a single CF 300 dual·
gate MOSFET. The tuned
CirCUIt lines were labriCated
'rom batl-point rell !ls CUi to
L . 30 mmandof3 1 mmdia
meter, The pre-empillier is
housed in a brass container
constructed of 0 ,5 mm brass
sheet. A hole Is drilled in the
dIViding wall through whiCh
gate 1 of the DO MOSFET pro
trudes , The ampllller has been
construc ted and avaluated
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SOT 143

, ' '''I!!.

,.m
24 mS

2.1 pF
1.OdS

BF988,
BF998

~..

o,llPlCA

(j, tlo..d ~

Al -""'~ '~II\If'IQ

2. m
tsms
2,3pF
t.e ea

BF966 S,
BF996 S

.0.2 A

o2 ~ 8

p- dot ,."

1 - I
~·t"

l-. [llJ--

Gate length
Transconductance
Gate-source capacity
NOIse l iguro (I • 800 MHz)

Salient
ceerectensucs

Saure,

~/ _ft~'M~==,-b."",. ,
'"'"

Fig. 2:
Cro• • _ Uon 01tM 81' Il38 snetBF 9H
t.trodtl chip

1'1'1. 1:
The . . .... I.lroo.o chip 'I
enuplulsted InlO bot h
psck-aevlrll nll, lIopl"l
(SF 9M)snd SOT 1'3
tSF 1Ia11

ance and smaller capacity.
They are Inteocled lor eecov 
ment in galn-controlled pre
amplilie rs 01 high-grade TV·
luners (o.g. CATV), luning
'rom 50 to 1000 MHz,
Modem TV lunm s must exhIbit
optimal noise and large-signal
handling properties in order
to be eeecuve in lhe latest
technologIe s e.g. cable TV
(CATV), TV receivers ere.
Key elements are UHF tet
rcoes, the use orwhiCh enables
tho necessary pre·amplihca·
non to be realized,

Their low price, as opposed to
GaAs· telrodes , makes the new
MOS-tetrodes SF 988 (X·
plastIC package) and SF 998
(SOT 143 housing) very inter·
osting trom an economical
point of view, Both lorms use
lhe same slliCOn·planar MOS
lechnology (fIg. 1).

The new MOS tenodes are
based upon the spec ihcahons
cune established UHF devices
SF 966 S and BF 996 S but
have only a 1 Jolm gate 1
channel length instead 012 pm,
owing to ee use 01 more eo
'lanced manufacturing tech
nology (f ig, 2), ThiS reduction
In length improves the high·
Irequency charaeteristlcs 01the
UHF tetrodes: With smaller
gale-lengths, the rete . lrans·
conductance to Input capacity
Increases and the nolse IIgure
sinks at the higher trequencles.

The data shown in tho table
show lhe dlHerence between
the salient characteristics 01
the newly introduced teirccee
BF 988, SF 998 and the estab
lished SF 966 S and BF 996 S.
Slemen. Component, 26
(1988), Edition 1

".
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MATERIAL PRICE LIST OF EQUIPMENT
deacrlbed In edillon 3 1988 of VHFCOMMUNICATIONS

oLOHV017 1.5 GHz Plug-In tor the frequency Counter Art.No . Ed. 3 /1988

PCB OlO HVQ17 two-sided, drilled upon request
K,! OlOHVQ17 upOn request

Tlmer ,'Zoom tor YU3UMVoL6NAD Image SIor8ge Ed. 311988

PCB KG 001 Single-sided, drilled 6580 OM 25,-

Kit KG 001 1 crystal, 1 transistor , 7 diodes,
1 vort.req., 8 CMOS ICs, 5 elkos,
1 loil-, t z cer. caps ., 15 carbon
hlm-, 3 preset resistors, 1 relay .
1 15-pole ccnoector 6581 OM 100.-

KII KGOO1 with the above parts 6582 OM 120.-
TlmeriZoom KG 001 ready-far-use 6583 OM 220.-

oL6NAD WEFAX Digital Multi-Ima ge Storage Ed. 3/1988
PCB DL6NAOOO3 thro-contacteo 6577 OM 68.-
K,! OL6NAOOOJ 12 CMOS ICs, 1 OAC. 1 Video IC.

15 TTL ICs. 1 diode. 20 carbon
film-. i preset resistors. 12 e'kcs .
10 1001·, 6 cer-, 1 trimmer caps .
1 RFC, 2 pin strips, 1 flat bus-
cable with plugs. 4 solde r pins,
1 crystal (1 MHz) 6578 OM 280.-

KII OL6NAOOO3 with the above parts 6579 OM 340.-
Module oL6NAoOO3 ready-far-use 6584 OM 450.-

~~" berichte T. B,naneHG ·Jahn~'r . 14 · p .e,Bo_eo · 0 -8523 Balersdor1
Tel West Germany 9133 47-0 For Repre sentahves see cover page 2
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Your Antenna for OSCAR 13

DL ·SAT
has arrived!

Right-hand circular polarization
and about 10 dB of antenna gain
are required.

/

UKWtechnik offers:

Antennas 2 m! 70 em

Gain per plane:

Beamwidth:

Maximum rated HF power:
(thro' polarizer box and
phasing cable):

Impedance:
Boom length:

Wind load at 160 kmlh:

Weight:

Art .No.lprice (OM Incl. VAT)

Polarizer Box for the 2 m Cross-Vagi

10XY /2m

11.5 os,
40°

1kW

100 W

50 II
3.6 m
350 N
5.9 kg

0010 /290. -

12XY /70 cm

12 ca,
30°

1kW

100W

50 II
2.6 m
200 N

3.6 kg

0034 / 330.-

Using this unit, the optimal polarization can be selected from 6 polarization steps.

vertical circular right-hand diagonal 450

- horizontal - circular left-hand - diagonal 1350

Working conditions: Jaybeam 2 m Cross-Yagis mounted in an x-crientatton and two
equal-feed cables from polarizer to antennas.

k ~berichte T. BiltanOHG ·Jahnstr. 14 · P.O.Box80 · D-8523 Baiersdorf
Tel. west Germany 9 133 47·0. For Representalives see cover page 2
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Polarizer Data Ordering Information

Freq . range: 144 · 146 MHz

Impedance: 50 U

SWR (at 145 MH z): 1.2 max

Insertion loss: 0 .1 ·0.3 dB

Rated continuous pwr : 100 W max.

Phase error: 0 .1~ typo

HF sockets

BNC

SO 239

N

Art.No.

0320
0321

0322

Price

OM 193.

OM 199.

OM 217.-

Mode L offer: Transm lt-Transverter MMX 1268/144

•

Output frequency range:

Input frequency range:

Output power:

Input drive power :

Modulation modes :

Spurious emissions :

Supply :

Sockets (50 U):

Dimensions (mm) :

Art.Nr.: 3215

1268 ·1270 MHz

144 - 146MHz

2 W (continuous)

5 -500 mW,or 10 W
via (enclosed) 15 dB pad

SSB. FM. AM. CW

less than - 40 dBc

13.8VaIO.5A

input 50·239; output: N
187 )( 120 x 106

Preis: OM ns.-

k ll!IJ@'Ji'lberichte T. B'lIanQHG ·Jahnslr , 14 · P,D.Boll ·eo . 0 ·8523 Baiersdorf
Tel West Germany 9 133 47·0, For a eoresenrenvee see cover page 2
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The ideal solution
for the most
discriminating
satellite opera tor:

Computer-Controlled
Satellite Tracking

MTI (Mirage Tracking Interface)

LAT
LON
HGT
RHG

23. 7 0 s
95. 3 ° u
7782 klJl

12862 10,..

ECHO
FRO
DOP
DRFT

86 Il'IS
1"~. ee76
- 13'59 Hz

-l~ Hzm

ELEU
AZIM
ORBIT

•
-2.1 0

1'53. 7 °
3"03

123

MTICOflllllll 0 1
Interf aca wIth cable
Softwar. (3I1opp1es)
Manua l (106 pages)

Ordernr : 3400 (•• ,lock)
Introductorypnce
OM

1740.-
(E_pof1 pr ICe )

• Aul omahc: tracking of
any orbIhng body

• Anten nal I lay aimed
correctly al811 t,mel

• MTI works Wi th S,llCOfl
SolutIOn! software
GRAFT RAK, SILICON
EPHEMERIS. SATELLITE
EDITOR

• The computet' controls
the U lelh l8 rOlat~

KA·S400 A I B. KR-5600 A I B
VIa the Interlace

• The UHf can change lh.
eurrenl lime and dale
forwards Or backwards

lnlormahon and
Oemonstrallon .T

Switch • • Iect able tor :
EI9\'811OO 0" - 90" and 0" - 180
Elev ehon tector II 1 or II 2
Northern 01 sou thern hemisphere

Manua' or 8u lomalIC mode
Baud 181e 300 ... 2400

Deltllied manual (in English)

Cab" lor rotators KR·54QO A I B and
KR-5600A I B

R~ulrld hard ware:
PC I XT I AT orcompatible

RequIred software:
MS·DOS

'.2

L.-~technik
-A~berichte

T-.communlCation.. VHFoComm"ntea tioM
UKW·Ttdln4k Teny D. 8Ittan oHG
Jl,M"ra". '4, 0 8523 Baoersdol'1
Tel (0 9 133) 47-0, TI. 829181, TI. 109 ' 33, 4118



Plastic Binders for
VHF COMMUNICATIONS

• Attr act ive otasuc COvered ,n VHF blue

• Accepts up 10 12 e<!'hons (three volumes)

• Allows any reQUired copy to be fou nd easily

• Keeps the XVL happy and con tented

• Will be sen! anywhere in the world 'or
OM 10 00 Including surtace mall

Order your eroer lila the nal,onal representative
or dlfeclly Irom the publishers 01
VHF COMMUNtCAn ONS (see below)

Reduced Prices for VHF COMMUNICATIONS !!!

••

Subscription 1988
VHF CO MMU NICATIONS 1987
VHF CO MMUNtCA TlONS 1986
VHF CO MMUNICATIO NS 1985
VHF COM MUN ICATIONS 198010 1984
VHF COMMUNICA TIONS 1915 to 1919

IndiVidual copies oul or aldar, Incomplete
volumes, 8sIong as stock lasls :

1/1970, 2/197 1. 1/1972,2/1972, 4/1972,
211973. 411973. 119174,311914

Plasllc b,nder 'or 3 volumes

All pr lcel Inc ludIng aurface mall .

Volume

OM 25.00
OM 2400
OM 2400
OM 20,00
OM 16,00
OM 12,00

Indiv idu al cop y

. ech OM 7.50
each OM 7.00
each OM 7.00
eachOM 6.00
eachOM 4,50
each OM 350

each OM 200
each OM 200

OM 1000

When or der ing 3 co mplete yo lumes, e lr.. binder Is Inc luded!

k ll.Il:4,berichte T.,,>, D. B,II,n J,hnW 14 . Pos lI"h 80 . 0 -8523 B"."dorl
Tel . We st Germany 9133 47 ·0 , For Representatives see cover page 2



You should know
whafs behind our sign

We are the only European
manufacturers of these

Miniature TCXO's
ceo 102, ceo 103,
ceo 104, ceo 152
modll1abl. tabla

higher Itability than II
quartz c rys tal:
leas than ± 3 ppm over
the temperature ranqe
- 30 10 +6O"C. (types B)
low ageing rate:
lesa than 1ppm per
year ,
WIde lrequency range:
10 MHz 10 80MHz
low supply voltage:
-sv
low current consumption:
3rnA max.teeneeceo 102)
small outlines: ceo 104 - 2.6em', ceo 1021152 .. 3.3 em',

ceo IOJ - 4.0 cm3

WIdespread applications e.g. as channel elements or re feren ce
osc illators in UHr radI OS(4SO and 900 MHz range)

OUIR +0 engineers are
constantly working With
new technology to
develop new products.
We can olfer technical
advice for your new
projects or manufacture
against yourepececeucn

o ..rtz cryata] vaU. in
tb' fraquallCY ranV_
from 800 kHz to 360
MHz MJcroproc•••or
olleWaton (TCXO'.,
VCXO's, OCXO'I )
cryltal co mponentl
according to c.ltomer'1
IpecUicatlona

v
•,.
~

CCO lfi CCO IA (;CO,"

• • , • I • I , • I • I '
10 1IQ 1otII. ..·.WIl. 10·«11.1111

-30 ID • CI"C -Sl ID ' CI"C .1010 .lICJ"'C

.... )"'" ... . 10..... .... lG..... ceo 152 ~;o~oa " . 1\
olUJ _ ·!V ., UI -· t V .,m_.tV ..1f\.IIJ.. .. " , I

· lOd! 1100Iloo rn._I'0''''''' 0<lIl·1100....
lflOdulat\Oll'liP tYP \ 'J-li~
d.",al\lll'l DC ICI\0 'J-tI

1;1"..._,1) od t'e<\"efICY 1;O 'J- o,.,.-".-

-
C UlT...'---

... Your precise and reliable saurce
n:Lt .QUARZ OMBH D-3024 Nec'J-lllblec:holah.,m I

T. le loIT 01ua/80I.(I Tel.. 1B23&11 tq d TeI.I.. 01_/1.15
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