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BASIC INFORMATION.

Most of the activity on 10 GHz is on wide band FM, there is
a growing interest in SSB but this is a much more difficult
mode to generate. The information given in this DATAPACK '
will concentrate on FM although much of it is common to all
modes.

Many people are using the band for “home to home® links and
are also using Data and ATV on the band. No straight answer
can be given as to whether a particular home to home 1link
will work, there is only one way to find out and that is try
it and see. With the tremendous upsurge in activity it 1is
certainly worth considering base station operation.

All activity is now centred around 10.37 to 10.4 GHz with
SSB at the lower end and FM at the upper. One advantage of
this narrower range is that mechanical tuning is no longer
required, as it 1is easily possible to accomplish it by
electronic means. There are several beacons avilable around
10.4 GHz which help in setting up and initial calibration.

Talkback is normally on two metres using a calling frequency
of 144.175 and USB. If you only have FM for talkback you
should use 144.525. Most talkback systems use something 1ike
an FT290 and an HB9CV. Due to the height of the sites and
their very exposed nature this low power is adequate.

The distances covered are "optical” plus about 30% for
bending effects. Distances depend on the height of the sites
being used and paths of more than 100 KMs are easily
workable from around 600 Ft ASL.

Transmit power is usually around 5 to 10 milliwatts on FM
and around | milliwatt on SSB.

Rerials may be a simply made horn with a gain of up te 23 db
or a dish of perhaps 24 inch diameter with a gain of around
33db which will give an ERP of about 5 to 10 watts. To get
an extra S point or so requires that the size of the dish is
dobled, this then produces problems of support, alignment
and not least transport! The law of diminishing returns
applies.

There 1is NO health hazard at these power levels. However
common sense suggests that you should not stand in front of
the dish for LONG periods and, because your eyes are very
easily damaged by radiation, and this damage, once
sustained, CANNOT BE REPAIRED...........

NEVER LOOK INTO THE WAVEGUIDE?




GETTING THE EBITS.

The soclety maintalns a supply of most of the hard to get
parts and hardware. These are normally NEW and the prices
are lower than you would genmerally find. We usually have
waveguide ip both WGl6 and WG20 (24GHz)», flanges in WGIE6 and
WGZ0, Dishes in 16 and 24 inch sizes, Gunn and mixer diodes,
PTFE +tuning rods and top quality PCBs for the circults In
the DATAPACK.
Please check availability and price BEFCRE ordering.

SOLFAN microwave heads are available from a member..........
Mr T Wraith, 33 Colebrook Rd, Swindon. at a cost of ELIS
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TECHNICALI. CENTRES .

These are run by people who have the experience and
equipment to help you if you get problems. Please write
describing your problem BEFORE arranging a visit.

COVENTRY GEMWE 81 RINGWOOD HIGHWAY,

WELWYN GBFXM 45 POPPYFIELDS,

SWINDON G3IKEU 123 AVON MEARD, GREEN MEADOW,
SHEFFIELD GBAGH 345 REDHMIRES ROAD,
WOLVERHAMPTON GBSWZ 167 ALLDERSLEY RD, TOTTENHALL,
MALVEEN G4THG 126 LONGRIDGE ROAD.

HARTLEPOOL GINWD 73 EAMONT GARDENS,
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MICROWAVE AWARDS .

10 GHz 50 KMs UPGRADE EVERY Z5 KMs.
24 GHz 20 KM= = " 10 KMs
47 GHz 5 KMs % £ 5 KHs

Submit £2 plus QSLs showing the location of BOTH sites.
e D S L T T e e
MEMBERSHIP [LLISTINGS.

These are in two forms at E1 each (approx 16 pages)
A 1listed by callsign. B listed by nearest large town.
e s et e et e R S e S e P S D R SRR R S

PATH ILISTINGS .

Computer listings showing bearings and distance from ANY
specified HGR to most of the well Konowo microwave sites are
available at a cost of E1.
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MODULATOR—FPSU SYSTEM.

A PCE for this circult ls available from us.

The basic plece of microwave egquipment is the Gunn diode.
Before we can get this to operate we need a well stabllised
low woltage supply capable of cperating over the range of 5
to 10 Volts at & current of around 100 ma. This can have the
modulator and tone oscillator built in and then becomes the
basls of the whole system.

The complete circult can be built on a piece of Vercboard or
on the PCE which is available from us. The 7805 will npot
reguire a heatsink due to the low current drawn by the Gunn.
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The microphone input will accept most dynamic miKes and the
controls are self explanatory; the MOD and TONE level
controls are presets. The microphone PTT switch can be used
to overide the tone osclllator making it impossible to "talk
over® the tone.

The Gunn supply should vary from aroond 5 to 10 volts as the
FIMNE TUME ls rotated, giving a tuning range of about 50 MHz.
1f a scope is avallable the tone and mod levels on the Gunn
line can be set to about 100mv pk to pk. Final adjustment
will have to be made with a statlion some miles away.

When on BEX the tone osclllator may be used In the same way
as a BFD.

I1f the mlc PTIT switch has a second set of contacts these
should be arranged to short the microphone while on ERX to
stop any mie pickup belng superimposed on the RXd signal.
Some balancing of the controlz may be required to avold a
gmall shift In frequency when going from TONE to MOD. This
is caused by different leakage currents In the capacltors
going to the top of the FINE TUNE contrel
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THE MICROWAVE HEAD .

Most people do not bulld the microwave head due teo the
avallability of the SOLFAN unit, but for those who do wish
to build thelr own full detalls are avallable from us.

THE SOLFAN HERADS.

These are available in two types. one containing just the
Gunn osclllatar asseably and the other with a built in
mlzer. The first type can be used with a home built wmixer
for which detallz are shown below.

SETTING UP.

Both types are easily retuned inte the band ( a method of
frequency measurement is included later in this DATAPACK ).
As a starter unlock the large brass screw and turn it in
about 2 turns. Now apply about & Volts POSITIVE to the Gunn
diode and measure the mizer current. Adjost the matching
screw to glve maxlmum current, probably about 4 ma, and lock
the screw.

WARNING.
Gunn dleodes are negative resistance devices
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THE RECEIVER SYSTEM_

The recelver systen, 1n this context, conslsts of the IF
strip. demodulator and audle output stages. The microwave
head that feeds thls mystes may take many formz,

The IFs in commen yseage are 19.7, 30 and 1000 MHz. No real
advantage 15 to be gained from any of thess Fs and the
cheloe 13 purely a matter of coanvenlencs although with the
avallabllity of the MuTek board and our own PCRs moat people
are how uslng 10.7 MH=z.

The slmpiest way to obtain this part of the systewm I35 to usze
2 chesp portable FM receiver tuned to around 100 HHz, olear
of any breadcast slgnals. Copnect the cetput from the head
to the rod aerial imput ¢n the portable and the job 1z done.

Moat pertables recelvers take the ilnput atralght +to the
mizer, which i3 a rather nolsy deylce. To get the best
results frem this, eor any ather methed, include a low nolse
pre-amp betwesn the mizer and the IF syatem. Thls wlll drop
the 1IF noize flgure to around (db with & dramat!ic
laprovesent in resylts.

The a&cond wxethod is te build an IF atrilp at the chosen
freqguency, usually 10.7 MHz, using readily availahle
components. A sultable systew ls described later ih  the
DATAPACK and a FCB ix available frow us for this deslign.

ALL the equipment should be built into strong METAL boxes
and ALL {nterconnectlng leads {includlng the asupply line
from the battery ) should be screensd. Cecoupl lng capacitors
ahould be fitted to the cables {except the IF) at the point
where they soter the box. There iz a tressndons amcunt of
stray RF fros broadcasting stations steo, Il¥lng around on a
hllltop and 1t i3 sazler to Keap it oot ln the ariginal
build than to have te cure the troubls later,

Try te make the whole aystem reazonably raln precf, you are
bound tc get caught sconer or later and soaked gear does pot
work very well.

R complete epsten should draw about 200 ma at 12 volts s
the uase pf a Nicad pack made up of C cells will glve a full
day's cperating. Another excellent powar gource 1s a  fully
sealed lead acld battery as used in burglar alarms.

if full DUFLEX (telepkons style) cperating ls reguired then
both statiens wmust use the same IF fregquency. Thls s
becomning more conmon but most eperationg stl]]l tends to ba
dune on SIMPLEX.
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I F PREAMPL.IFIER.

The IF pre-amp to be described is a wide band unit and may
be used at frequencies up to well over 200 MHz. It uses an
IC type SL560c which Is also avallable from RS components as
part oumber 303-214 type RS5560c.

The IC is housed in an eight pin package and has some Very
Interesting features.

Al Gain of up to 40 db.

B> Nolse figure less than 2db.
C Useable to over 300 MHz.

D3 Low power consumption.

The circuit shown below has been optimised for use with
Input impedances of about 300 ohms (typical mlicrowave mizer)
giving a noise figure of <{Zdb and a gain in excess of 30 db
at fregquencies up to 120 MHz falling te 20db at 200 MH=z.
These flgures are sensibly constant over a supply voltage
range of 9 to 12 volts. If the connection between plins 4 and
S is removed the galn will increase by 10db. This should not
normally be reguired. The output impedance iz designed for
use inte 50 ohm systems and therefore is ideal as part of a
remote head. The pre-amp iz "wide open®, sultable tuned
clrcuits or filters could be used to restrict the reponse. A
simple method s to place a serles tuned clrcuit at the
requlired frequency in series with the cutput line.

When making the unit leave as much copper as possible to act
as a ground plane and fit all decoupling capaciteors as close
az possible to the pios of the IC. The RFC should be around
100 microhenries at 10.7 MHz and at 100 MHz could consist of
about 20 turns of thin wlre wound on a zmall former.

Fit the unit as close to the head as is reasonably posslhble
and keep all leads short.
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ML ERPRCITORS ARE DISC CERAMHIC TYPES.
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THE IF /7 AF STRIFP.

A PCR foar this circult 1s availacle from us.

This circult uses only two easilly available ICs and shoyld
be bueilt an a peice aof dsuble sided PCE material, one
surface ¢f which shauld be uysed as a ground plane.

The clrcult may ba fed directly from the wmizer unlt but for
best results a pre-amp should be gzed.{ This l=z included as
mart af the PCE we supplyl.

8l1 decoupling capacltors sheuld be dlsc ceranic 1TYRES,
fitted as mlase az possible to the pins of the IC and all
trmak langths should bs Kept as short as possikble te aveld
instability.

An AFC gutput is avallable If reguired but this would need
the use of & more complexr MOD/PSY beoard. For normal
vperating it is not reguired but for a heae to home link 1t
would be esssntial.

The anly adjustxents regquiresd are to set LI far the Lest
quleting oo a weak slgnal and then adjust L2 for thse best
gquality recovered apdic.

S ometer senslitivity is & mattar of choice and 1s set by
adjusting the 00k preszet in series with the meter to give a
reading which =zeems “abgut right® to youtl.
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THE HORN AERERIAL .

The horn aerial has several apeciflc advantages, 1t |z very easy
to beild, the galn is predictable, |t iz very tolarant of amall
disensional errors and as it is "self termipating” there are no
problems with SWR. It makes a very good reference asrial agalnst
vhilch to judge other aystems.

The wmaterlal say be tin plate or any eas!ly acldered materlal.
Gld 1 gallen #li cans are a useful source of aupply

The deslgo shown will give a2 gain of arcund 20db. Horns may be
built te any galn regqeired but abave 23db they become very large
and a digh makez more aspae,

-*

L

— Sl m ‘j Liﬁﬂmm.—b]

The dotted sectlon shown in the wavegulide deosz not exi=t. It Is
gnly shown to sake measaremznt esaslepr.

The =implest method of construetion s to leave tabs on the long
adges of the panels. Theae are then bent over and goldered to the
adjacent panels, Thiz will held the sides rlgld whillst the full
length of the edge ls soldered. Solder is very loasy at 10 GHz =o

KEEY SOLDER OUTSIDE THE SYSTEM.

With the long slde of the waveguide vertical, polarlsatien is
herlzental. Thla is the accepted polarlzatlon for ALL wmodes,
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DISH AFRIAIL.LS AND FEEDDS.

.
The focal plans of & disk ia
found wsing FeBxB/(Cx18) wlth
all dlmenalanzs In the LT 1]

unlts.
The galn of a dish depends on
lts s]ze and the freguency.
At 10 GHzs
B -
12 lnchi-l-!i!-l-i-l-lza ah-l-
18 Ineh..oca.as. 31 dhb.
24 lnch. i+ vuv-.34 db.
36 loeh......... A7 dhb.
Care ahould be taken vhen
mounting the fesd to wake zupe
that 1t s central ised
properly. If thls 1z net done

the dish wlll "“aguint-.

THE FENNY FEED.

This la & very sinple fesed zysten to consatruct.

— |Hmm.

& slot 15 uw long and about 1.5
A deep is cut in the end of
Bath wWlde= faces of the
wavegulde, The end of the guide
13 then clozed uzing a =metal
Aiag 30 mm ip diameter which is
rounited cantrally on the guide.

XEEF SOLOEER QUTSIDE THE GUOIDE.

Wil 3w,

4

The radiatlpyg polnt 1a Jocated &t the slot and shouid be
poslitioned at the focal polnt of the dizh. This point may be
checkad by peloting the dish at the Sun on a bright day. The
light raye should focus at the slats on the end of the gulde.
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FREQUENCY MEASUREMENT .

Thlas method of measuring fraguency at mlcrowaves ls very sipple
and with sare will give an accuracy at i% GHz of +/- 10 HHz. The
aame Aysten can be used on ather bands and it reljes on using
“invisible” Lecher lioes.

METHOD.

flrst fix fhe mlcocrowave head firwly to a aolid support. Aoy
mpvenent will apoll the accuracy of the rzsult.

Apply the poreal operating voltage te the Cunn disde and gonnect
a2 milllameter to meazurs the alrer current. Whena the Guon s

awitched en you should get & reading of one tp three milllamps oo
the meter.

Take =& flat plece of metal and keeping 1t parellel to the head
mave |t slowly away whilast watchlng the mlzer current. A&As you
mave the plate this will vary, move the plate upntil 2 ninimum s
found and mark the positlon of the plate. Contlnue to move the
plate untll the next 4dlp Is found and mark the point.

The distance between the two polnts 1s & half wavelength and from
thizs the freguency can be calculated. The accuracy of thizs

geasyremnent sy=ztem can be much Ilmproved if you go through aevaral
dipa and then average the distanoe,

CALEDLATION.

The f{reguency ln GHz ls found uwslong

150
Length ip millimetres.

DIAGRAM.

FLRTE

MEA D,

=1
b

Sowb surrowT MBRS
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PATH CONTOURS .

New  egulpment should always be checked cut over a path where both
ends can be seen. When paths of extended length sre atteaptsd a
check of the greund profile should ke made before the path s
attempted. The paturs of the check can vary from trivial to
extensjve.

If there Iz aome doubt a3 to the vjabillty of the path » gQuick
check can be made az follows:

A) If the path ls falrly fiat, as ln flgure 1;

Flgure l.

The path zhoold bhe workable 3if Lo <4,12 % o A HL + JHZ 3
With L In Ewma apd HI1, HZ 1o setres.

BY If the path contains a slgnlficant obstruction aa in figure 2IFf

Figure Z.

The path may be workable 1f L €49.12 * ( JHI-H2 + 4HZ-H3 )
With all unlts as In flgure 1,

BENDING.

Under normal "K® factor condltions the optical rangs at 10 GHz Is
in fact ( optical * .33 ), and the previous joformation allowa far
this avtomatically.

It In deubt abeut a path always try it on Beaveral occasions, the
procedures descrlbed akove are only approximate and propogation
methods such as @lffractlon, scattering or ducting may make 1t work

Cowputer liztings frowm your specified NGR te mcst main mlcrowave
sltes in the country are avallable from us.
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PROPAGATION AND 'THE WEATHER .

Rll redio signals suffer a msmail degree of bendlng caused by amall
Yariatlons in the density of the air they pass thraugh. 1In Average
weather conditlons the density of the a'p graduzally decreaze=s wlth
An increase in height and this effect is khown xs the "Lap=e rate-.
This condition produces “Standard refractlon” and [ts effect on

radie waves 1s teo make then Lry to fellow the curvature of the
Earth.

In practice standard refractlon bends the wave to the degree where
the Earth appeara to have a radius of 473 its tror value, thse "K"
factor.

Temperature ang huxidity cauvse the major changez in alr density;
low temperaturs and high humigdity zausing the greatest bending
rifect, Husidity centributes the major effect but as  jts vypalge
increases there 13 a tendency towards rain, which has an ahsorbing
effect on the waves; although §if encugh pewer is ayzilable the
drgplets may acatter the a8ignal and ald cosmunicatlon.

When attempting an especlally long path it is  an advantage +to
choste a pericd of blgh husldity and thiz [z beat done by
congulting the Atlantic weather map as shown oo EBC TV weather
fuorecacts.

The thing to look for is a wedge of air trapped betwern a leading
“warem" front and a tralling "cold” one { szee the skatsh 3, Th=
frante are usvally raln braring angd the +rigk ta te catch the humld
air between them. Both stations need to be jn thls alr and attempts
ted work through a frant over paths exceeding 4/3 are doomed to
fallure, The worst conditjons in which to try are durlng the clear
showery air behind a cold front. The "X" factor is then iees +than
1.32 and In severe cazex a condition Known as “sub refractlon” can
noCur.

Under these conditlons the

alr density close to the

ground is marginally leas
1—“““” i ST than in the alr above apg
when this occurs mlcrowave
slgnals bend AMAY from the
Earth's aurface and L%
reduce the workable path.

Hi&=R HOMIEITY BEER

A classlec path i3 the cone
fram Myoydd Maen to Walbury
R111. Thils just works under
normal condliticns, fails
canpletely in clear weather
and {2 superb when there
HieH PRESSLIBE e areg condlitlons of tigh

T humldlity,
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MARKER GENERATOR .

One af the major problems for the pewcomer la knowlog 1f he lx
on frequency. If Fou use a wavemeter wlith 10 BHz resplutlen
then fFon ¥will have ta tune aver a 20 HHz range to be sura of
hearing the octher fellow f{and that azsumes he Lz sccurately ob
frequency). [t would be a good jdea 1f wa could agree an
conMon woerklng freguenclies and all get accurately on thas.

Most pecple cperating on 10 GHz have VHF transcelvers capable
of generating channellsed FH. If we an relate the 10GHZ
frequencies ta VHF 1t would be possible fto elislnate thw
ancertalntles.

We =suggest that 10.386 and 10.387 GHz are used for 10.7 MHz
bazed duplex. Theze cap be generated as 432.75 MHz tises 24 or
ar I144.2% tiwex 72. It 1a not posaible to moltlply to exactly
t3.7 MHz balow any frequency appearing as a 2% KHx lacremsant
at 432 MHz howevey 432.3 tlmea 24 gives 10.375.2Z GHz which 1=
within the passbhand of moat WAFM =zystema. 144.10 MHz timez 72
1= the same.

How do we multlply from YVHE / UHF 7 A spare mixer unit drlven
with about 50 to 100 milltwatts of VHF is mors than enough. I
ose & surplus SIM-2 mizer with a sleple matchipng network. Thls
dicde wll! atand a lot wore incident power but this will
result in a short aod merry life. The pormal 1NZ! and 1M23
types work well,

I1f you do npot have a spare swixer then build ope from the
detalls shewn balaw, 1t sntaila very Little neatal work.

A omall wmetal plate zhouald be eoldered to the W&El6 and the
componenta ars mounted oo thia. The diagram=z are se#lf
sxplanatory.

Thiz unit will give wery accurate fregoencises but, dus to thse
ousber of harmonice praduced and to !mages respooses, you will
atill need to do & rough set up BEFORE wuslng this unit.

x
X
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10 SGHE ATV O

&l! the following ipformaton came from menbsrs spnd the originators af
the gircwits are belejved ty ba the contributors., I¥ thia iz net =0
gnd any copyright material s used without acknowledgewment we express
oy regrft and would be pleased to give credit to the originails in the
nert adition of the newsletter.

f lot of information has been received and rather than trying to
separate it we thowght it wowld be hetter to give vyouw a=  nuch
information a5 possible and then ¥you can sort put your own method aof
putting & sSystem together. The first,and possibly the simplest ideas
come from GEYBC and the fivrst method 18 shown in Fig §.

A dlagram owf the v=val camera connector pin eut is given in Fig 2. The
next ides given in Flg 3 coueld sasily be puilt as a zimple outriggsr
to be used with the Sogiety transmit heard. A1l that would be reguired
ts a simple switch as shown in the diagram, Fig 4 gives a hleck
diagvram of the cgomplete system and makes use cf a videp/egund
combiner board that was despribed in CATY 133, ( This 1a the magazioe
af the ATY clubl.

The pre-amp =shown in Fig 4 can be obtalned by 5 =light mced +tg the
Saciety REX board and thla i% shown in Fig §. & clrcuit for cobtalning
an ATV zighal frowm the CA 3089 chlp 1s skawn in Fig E. This has not
been tried with the 318% but may well work. [f you want te put this
med on ane af our EXY bgards vou will have te remove the ceramnic filter
and replace it with a .0f dlsce ceramic. If this is o9t done then the
bandwidth of the recelver will be to narrew.

B oircuit for 2 video clawp ls glven in Fig 7. This could be ecaslly
bPuilt a3 a vercoboard add on to the main board. The assosisted TV
receiver mnust be able to hatndle FM zound and 1f thiz ls not the saze
then GeYBEC advogates the use of an FM zgound bhoard as desgriped in GCBTY
122 and 123. We have no intention of making our own combiner and TM
receiver brardz as thesze units are readlly available and there 15 no
gense ln " splltrting the market™.
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