Microwave Newsletter 03-81

Resorts and information for the mext issue showld be sent to
Je Gannswawy 17 Crick Rdy Oxford before the S5th Maw. Anvone else who
wishes to receive the newsletter should send 3 (for 10 issuessy 1 wear)s
to RSGR HQRy marking the ernvelore "Microwave Newsletter®,

GansFETS

GAFRE has received some GaAsFETS from the firms in the States mentioned
last months am MGF1400 took 3 weeks to arrive and cost $23.5y slus  $4.5
for rostage. Now that GaAsFETs sare available a3t ressonable sricess thew
should dgreatls imerove the rerformance of UHF ecuirment.

Orerating News

1294 Activity nights

There is an activitwy might on 1296MH: everw Tuesdaw from about 8rm local.
S50 fary the activity has mainly been from the East Andglia aree and s few
FAO sy but we hore it will srread further afield.

G3FYX had successful two way tests with GW3IFFF and GWBNEK on 3.,4GHzy and
a8 one waw on 10GHz nmarrowband over a 4%km sath from Tog? hill to Cardiff.
He also has some 3.76GHz deary a BXY28 in & G3WJG multislier and filtery
and a3 NC3IAS mixer from VHF Comms (Serindg 1980 ) which seemed to tune wue
auite easilgy, He is looking for some WG14 for am aerial feed.

Rain Scatter o 10GH:

During a recent QS0 betweern GREADF and GIYGFs Lhere was a heavy raim storm
at GB8ADF, While it was asctuaslly rainingy sizgnzls were verw roudghs and
about 10-20dR above the mormal troroscatter level., The interesting thing
was that sidnals were the same strendgth whichever direction Clive
beameds and 2lso when hig reflector slate was set verticalluy so that
his dish was Jdust rointing straight wur into the rairnclouds. The beam
heading at G3YGF was its riormzl narrow valuey thousdh sidnals could be
heard at elevations of 5-8 dedrees, The rain cell was sresumably
scattering signals in a8ll directions from heights of ur to several
thousand feet. The rath from this cloud to G3YGF would them have heen
line of sidht. This would enable stations to orerate from very roor home
locations by rointing a8 relativelw low €3im aerial a3t verw local
rainclouds. Whilst heavy rain does attenuate sidgrials over line of sight
#athsr do not overlook the enhancements it can rrovide over obstructed
raths. :



10GHz Narrowband Fauirment 03-§1-2.

G3FFR has built a 10GHz narrowband source using a Microwave Modules
oscillator source into a Wood snd Doudlas 3W r2 and the GBDEK multirlier.
S00mW from the MM gave 4W from the ra, He savs the outrut srectrum is
auite cleany although he has not wet listened to the rote. Thew were
very straightforward to alisgny and he would recommend them to reorle

with limited test facilities. He also has some comments on the method of
aligrming the GIJWVL mixer cavities by observing the reflected rower. The
first cavity should dir the reflected rowery the second reaks ity and

the third dirs it adgasimn. This maw be rather unexrectedy but is in fact
correcty and has been checked bw using 3 small rrobe into the next cavity
Lhroudght the hole for the tunindg screw. He slso emrhasises that resonance
will rnot be obtaired unless the screws are verd clean and a tight fit in
the muts. This can be ensured by keerind 3 dentle toraue on the locknut
while the screw is being asddiusted. He wonders if the use of dielectric
tuning screws might overcome this rroblemy and is looking for a source of
tfe 6RA screws. (I have Just tried some nuwlon screws to tune the ‘
cavities and thew do worky needing to renetrate slightly further into tt
cavityy tham brass onesy but thew do increase the loss from sbout 8dR
to 3.2cB +tor 8 60MHz wide filter, FTFE maw well be less lossg— G3YGF).

Microwasve Committee 384MHr oscillator boards

GM3FYR suddgests rerlacing R? by a 1k roty to dgdive control of outrut fror
O to full value ( 350mW in his casel). In some earlier versionsy RI2 was
dgiven as 15ohms,., This can lead to the ra setting excessivelw hot whilst
only slightly increasing the sower outrul, A value of 22 or 27 ohms is
reccommended.,

GANAR built the modified GIJVL mirxer by cutting out the wavesuide wall.
He had no sroblems tuning ur the 384MHz oscillstor board to give 170mW,
ard obhtained of 3-4mA diode current into 8 waveduide mounted detector
giode from the multirliery and thern immedistely saw a3 few microamrs of
mixer diode current whern the multislier was courled to the mixer assembly
(a8 verw sensitive current meter heles -~ G3YGF)y and was zble to ortimise
this to SmA. He is curently in Genevar but hores to be orerationzl soon.

GAFRE has found that the Rirkett BGY22C althoush srecified as 420 480MHz
can still give 2W at 378MH:z. He has a8lso dorne some measurements on the
384MHz oscillator hoardy and saws that the ra kewing circuit only
reduces the outrut by 13dB. (1 would mot recommend wusing this for Al
khewindg thousghs a8s the freauency does rull slightluyy and Fl would be s
much nicer method of kewing 1t ~-G3YGF).

GBSHF rerorts some messurements of rower densitwe 5 cm from an orern X han-
w/gd flande running 100mW a8s beindg 2-3 mW /s ocme This was done with
rrofessional measuring ecuirmenty and the values obtained agree

well with calculated values, Thig illustrates that hidgh rower need riot be
a8 harardy rrovided one keers a gsensible distance from the obvious redions
of high sower densitw. -

- .

33YJH has movedy his mnew address is 28 Cartersfield lanes
Stornnally Nr Walsalls, WSY QEF.

Contests

The Alsha cur will he awarded to the winner of the cumulative contest
this wear. There will a8lso be 38 certificate for the lesading station using
low rower wideband equirment(see the Microwaves column for detasils).

Exreditions
GAFRE hores to be doing to Heldgium in Audgust with ecuirment for at least
10GHzy wide and marrow band.
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GBAFC is slarmning to so to EIl (Wicklow Mts) with 106Hz wide and marrow
band ecuirmenty 144MHzy A32MHzs 1296MHzs and Folarrlexers for 3,46GHz during
the 2330 Maw, Callsidgns used will he EI2VODVDE,VIOF, Skeds will be most
welcomey contact GB8AFCy QTHR. 061865 3183.

Eeacons

GR3SWH?! The latest information is that it is being tested from somecorne’s
home QTH. It is hored Lo have it orerational from its srorer site in the
rmext two or three weelks.

GEILEX?! GB8FUWA rerorts that the Leicester bescon is ony but the note sounds
rather roush.

GEINWE GE8CIU rerorts that this beacon locasted at Chelsfieldy near
Orveingtony will be switched omn o the 18th Arril. It will be on 1296.810MHa
runming 100 to an B over 8 (arrrox 500 EIRF) bezming ur the Thames Vallewy
towards Oxford, Its kewing seauence will bhe! "GEINWK <QRA: Chelsfield ".

GRIXGHS! G3FFR has some details of the new beazcon on 10GHz. Its location is
YNO6H7Ry 6 567721 18k E Chester. The aserial is an omni-directional slotted
wavedyide with @ dgain of 134Biy» end is at sresent 30Fft agl at G3FFR‘s
home QRATH which is 300+t asl. It di¢ running 1éml of wideband F2 using a
modified GB8AFF Gurnn with an isolstor orn  10400MHz with the kewing
seuence?! " de GRIXWHs tone " rereated everw 30 secs a3t 12urm. It has
o orerational since 1/71/781, The exrected coveradge is from Mow Cos to
Winter hilly but from W to § it is badly screened bw some local trees.

He hores to move it to 3 hetter site in 1981y 3nd to use 3 S0mW
n/t source from G3TFW. Mike is verwy keen to receive anw recertion rerorts.
He saus that the worst rart of it was making it really watersroof.

Sale or Wanted

Mixer and detector diodes .
33L.AC has kindlye asreed to surrly mider and detector diodes for X bandds
twres! IN413Ey i roint contacty 7.5dB NFy» IN2Z23 ture sin ended raclksde
§1w359 NDRA224y 51 Schottblwy 7.5dRB NFy low zudio moise for motion
detector asrrlicationsy IN23 ture rachkadey 1-35%% and a mechanical lw
rugdedised version of the 6724 for 21-53, Urders CASH WITH DRDER to Mr.
Re Evansy Alrha Industriesy RMC Housey Statiorn Reoads Witnews Oxor,

GEADE offers a &t hish 19* ex FO racky free to snwone who can collect
1t Also & rair of S50ml Klustrons (CV2346)y each with & cavity tuned by

& lardge micrometer calibrated im lambds From 2.8 to 4 cms 8%4 7050 mach.
f Yom wavemetery WI&S3Z cslibrated 8 - 11 emy with cslibration srash for
the fem band, WER2 bits! & hendsy 2 sttenustorss cross courlerss 2 molse
tube mountss two dinch lendgths of twistshle guider 12 rairs of ringss sl11
to be sworred for WE20- or WG24, A AVD 40 with 4.8kV multislier §10.
Several X band wavemeters with Moore and Wright micrometers courled Lo a
short riece of WGEL&6., TWTs Watkins Johnson 1-2 and 2-4 GHzy» self contained
mains =siuu. 3 for %53 I worksys 1 does’'nty 1 untested.

SAFYX ds looking for some WGL4 to make 3 feed,
We arolodise for the roor auslity of the mxerow of the tables of datz on
brass tubing last month. If srwone wants further informastions contact

one of the authors.

73 de G3YGFy GACNVy GAKNZ
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Change=-over System

The change-over system below is as used by Dennis Morris, G3AYJ with his
narrowband JVL mixer for 3cm operation. Besides the change over from receive
to transmit on the mixer, the facility is provided to switch the 144 MHz
tranceiver directly into an antenna for talkback. While it may still be necessary
to retune when doing this, the operation of unplugging and plugging in leads is
eliminated.
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On transmit a power attenuator is switched into position when operating on
3cm, and a preamp is used on receive on 3cm. Note that the power attenuator will
also be switched into position when operating directly on 2m, and also in the
event of the PTT line being accidentally disconnected. It is not possible to have
a 2m power output available without a supply voltage to the relay control circuits.
The use of diodes in the positions shown is important for suppression of

transient voltages.,
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Microwave Newsletter Ok-81 (May)

Please keep up the flow of operating news, comments, technical
items and info. The deadline for next month's edition is §th June
and material should be sent to J. Gannaway, 17 Crick Rd, Oxford,
or phone 0865-59988 ext 348 during the day.

Beacons

G41’SG reports that GB3BPO was off the air for about 2 weeks until the
1st May due to a fault in the control MPU. It is currently on with a
temporary control system while the MPU version is being repaired.

G4FRE reports that GB3LDN (2.3GHz) was audible in Bedford during most
of the contest weekend (2/3 May). He also heard GB3LEX (10GHz) from
Bedford (30kM) just before the last cumulative. '

G8BJG reports that due to problems with the varactor multiplier, GB3NWK
was not able to be switched on at Easter as was hoped.

G3WDG and G4KGC have been listening for a beacon left on the moon by
one of the Apollo missions. It it believed to be running about 1W into
a 15dB ant, and transmits right hand circular polarization on

2276 .000GHz. They have heard it on the 20ft dish at Oxford at about
10db S/N in 500Hz, and 0dB S/N on a 4ft dish, using a 2dB NF GaAsfet
preamp. It is frequency modulated by data, and several of the fm
sidebands spaced a few KHz apart are audible, pulsing at a few Hz rate.
It should be a very useful signal source for testing and optimising
receiving systems on. The signals will be 33dB weaker if linear
polarization is used, however if you use circular, be very sure to get
the correct handedness; if in doubt, try both!

Events

The East Suffolk Wireless“Revival is being held on 24th May (see May
Radcom). One of the items of interest is that there will be facilities
for comparing aerial gains on a range at VHF and up to 2.3GHz. Contact
G4IFF QTHR.

GaAsFETs

G4FRE sends some more details of the Mitsubishi GaAsfets available from
Lunar as mentioned two months ago: MGF 1200, $13; MGF 1400, $23.5;

MGF 1402, $40.5; MGF 1412, $61; MGF 1403 $130. Dave has tried an MGF 1400
in the JA6CZD circuit and claims a 0.5dB NF.



Operating

G8SHF and G3FYX went to Pendeen Watch, Cornwall, for the last cumulative

and tried a test with G3PPF and G8NBK up the west coast to Portpatrick on
10GHz from 1115 to 1730, but unfortunately conditions were not right, and
nothing was heard.

On 1l6th April they managed to make a 154km super refraction path
from Pembroke to the Mendips with G3PPF and G8NBK and Cliff now has his
150km award. 24GHz was also tried, but to no avail.

They also tried the path on narrowband, and while the '10GHz
signals experienced considerable flutter around sunset, the 3.4GHz
signal levels were quite stable. Does this suggest that any duct that
existed were too small to affect the lower frequencies? Roy now has 5mwW
of cw or nbfm on 10GHz, as well as a G3JVL transverter.

GBADP noticed the rain scatter effect( see last month) again on 3/5/81
when signals from G3YGF were as strong on open waveguide pointing
vertically upward as they were when using his flyswatter normally. With
the climate we have in Britain, this is proving quite a frequent mode of
enhancement!

Due to lack of space in the car, G8AGN was only able to take out a 17d4B
horn, but from Ashley Heath, Staffs, SJ738365 he worked G3YJH/P, G8HMV/P
at Titterstone Clee (61k), G3MWQ/P, G8VZT/P at the Wrekin, (30k), and
G3PHGO/P at Merryton Low(37k).

G4FRE was on during the UHF contest using the GB3BPO contest gear (25W
and 2x47ele loop yagis) from Bedford. He worked 3 stations on 2.3GHz;
GBADC, G4BEL and G3RQZ(115km). .

We note with regret the death of G2RY, who was active on 1.3 and 10GHz.
Talkback

In order to help reduce the QRM around .33, It is suggested that 144.33
be used only as a calling channel, and that people should QSY to 144,160
~ 144.190 for working. This should give us a bit more room to spread out
and have a clear talkback frequency. There also seems to be a mixture of
horizontal (beams) and vertical (whips) polarizations being used; there
are probably arguments for either standard, but this should be borne in
mind when calling CQ on one polarization has become unsuccessful.

For Sale -

G8ADP still has some X band micrometer tuned wavemeters mounted on
waveguide with flanges for 3 each.

Technical

Some trouble has been experienced with the GDO33 Gunn oscillators as
their frequency can be pulled quite badly by a changing load impedance.
For the worst case loads, it can be pulled several hundred MHz; a 10dB
attenuator reduces this to tens of MHz. In practice the load changes
will not be this extreme, but objects moving in front of the aerial
can still have a noticable effect. It might be possible to improve the
stability by using an iris placed a number of half guide wavelengths
from the diode as in the 10GHz designs.
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G3PFR has tried a nylon screw instead of a PTFE one to tune a Gunn,

and has found that it reduces the power output by 10dB and reduces

the tuning range. This suggests that PTFE screws may well be useful for
tuning the narrowband filters in view of the reasonable performance
obtained from nylon screws quoted last month. Does anyone know of a
source of them? Mike built two multiplier mounts and filters in a
couple of evenings with only hand tools available - he hopes that his
success will encourage others to have a go. We could do with a good
crop of narrowband beacons!

G3JVL is back on 10GHz again after the winter gales took the reflector
plate off his flyswatter system. The new reflector plate is slightly
larger than the old one, but made from a wire mesh that is very much
more transparent to the wind. He has done some experiments with several
meshes, and found that galvanised wire mesh with half inch square holes
has a very low wind resistance. For use on 10GHz it needs two thin
enammelled wires threading along the mesh in each hole along the
direction of polarization to make it suitably reflective.

GBKRD has suggested the following model shops as good sources of
hardware: Allmodels Engineering, 91 Manor Way, Ruislip, Middx, for PTFE
and nylon rod,1l/4" to 4"dia, and J.A.Crewe, Dawn Edge, Spinney Lane,
Apsley Guise, Milton Keynes, for most metals and alloys in many forms.

73 de G3YGF G4CNV and G4KNZ
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Modifications to 384 MHz Source

several people have had problems with bad chirp when using the
original circuit for fsk. The following circuit is recommended as a much
more satisfactory method of producing fm or afsk, as it does not alter the
Dc conditions around the oscillator. It operates by using a varicap diode to
vary the capacitance across Ll. The value of C2 must then be reduced to
maintain the total capacitance at 27pF. The BB10S5B (C = 7pF at -5V ) with
C2= 18pF should give a deviation of about 2kHz/V at 10GHz. Wider deviation
could be obtained by using a higher capacitance diode such as the BB1l1lO0G,
or a hyperabrupt type which has a larger capacitance swing, eg the Alpha
DKV6520,

Inputs are provided for audio at low impedance ( source impedance less
than 1k), or cw where earthing the input shifts the carrier about 1kHz hf at
10GHz; the shift can be alterced by changing the 47k resistor.

The components to the right hand side of the dotted line should be
mounted directly across the tuned circuit. The rest can be mounted in place
of the Al keying circuit if this is not required, but in any case they should
be mounted on the board to avoid earth loop problems. Efficient filtering is
necessary on both inputs to prevent any stray af or rf noise causing unwanted
sidebands on the output.
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Propagation

In the opening on Jan 31st, GW3PPF, located at Cardiff, was unable
to exchange 10 GHz signals with stations in Dorset, while able to get into
France. However on lower bands (up to 1.3 GHz), he was able to work both
areas.

If this was due to the critical angle being exceeded at the top
of the inversion layer on the shorter paths, this would in fact cause the
lower frequecies to escape first. Thus Phil suggests that perhaps the 10 GHz
propagation to France could be due to the formation of an elevated duct of
small thickness, such that it is too small to propagate but able to reflect
VHF and UHF frequencies.

— Thia Elevabed Duck
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If this were the true propagation model, this would mean that the
best paths to try during openings would be those coinciding with the
maximum range obtainable on VHF and UHF, rather than shorter ones. Phil
says he would be interested in other readers comments on the subject.

Mic Preamp
The following is a circuit used by GWSNBK for feeding a 384 MHz
source for NBFM. The output is connected to a filter mounted on the 384
board. No doubt the circuit coculd be put to use as part of a Gunn diode
psu also.
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Changeover System for 10 GHz NB

Apologies for an error in drawing the circuit of the changeover
gystem last month. The 47R resistor across the 1K pot and 68R resistor
should in fact be connected from the juction of the 68R resistor and the
1000p capacitor to earth. Also, the 384 MHz source should in fact be a
378.66 MHz source for a 2m IF.
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9cm High Level Mixer

The following high level mixer is used by GBADP on 9cm, producing

0.5W. The tuning elements are taken from the design by DCODA in VHF Comms

P157, 3/1978, except the middle element is changed to solid brass, as is

the element between D1 and D2 (for heatsinking). Reference should be made
to the above article.

\Omm d\u beuss t'o(\
\l\:\‘ﬁ% ¢ EFF-] m
[, U
LO :(n?u\r‘ -~ ‘-___o“).- NS
ER{tANLTS zﬁ =0l 4 e Biy5b MHz,
‘sw’ S hmm O5W
Mawai

thimHz mf\x“,
: 5 lurns |8§u(, 20K 10w

on 8mm cha,

il Pavaus

lomm long - 280 nuk ¥t 6d8 altenuator
9 h;ms tibi:a% Brass tode ond stud diVled to hod - varackoe chodes .
on Fem -
‘T/ Yole Fo: C(\OC\Q .
_ ¢ of bragts stud
f ‘ E 2 \a;%c—ts or
== = s¢ \ tuf‘?
ﬁxkd&r\“a;ﬁ7/t( ;;a\\F\\~""\5H“h dia
28A nuk brass chisc

With 2.5W of 144 MHz and 1.5W of 3312 MHz a single diode (BXY27,
28, 39) produced little more than 100mW but a similar pair in series
produced 500mW on 3456 MHz. By using a BXY39 for D1 and BXY28 for D2,
Clive managed to obtain as much as 900mW out of the mixer.

The attenuator on the 144 MHz input is essential to isolate the
Zzm rig from the mixer, and makes tuning up much easier (most rigs will
produce 10W so the attenuator would be needed anyway). The trimmers
interact and a moderate amount of care is needed when tuning up - Clive
suggests tuning up with half power input on 2m, then gradually increasing
it to the full level. The 3312 MHz level was measured as 23dB down on
the 3456 MHz level.

The local oscillator was generated from an 1104 MHz tripler.
Initially an interdigital filter was used between this and the mixer to
filter out the 2nd harmonic (2208 MHz ), but later dispensed with, with
no adverse effects. Care is needed to ensure that noise is not emitted
by the diodes and picked up by the receiver if the local oscillator is
fed to the tripler continuously - this can be minimised by adjustment of
the 50k pot, then readjusting the trimmers for maximum output again.
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2nd Cumulative Activity List

Call - Telephone Sites, Tines 6f Operation and Equipment

G3IAYJ 021-356-0351W Titterstone Clee, Salop, S0601771, 10G wb,
021-354-5783H nb,all day

G3BNL Cleeve Hill, Gloucs, S0997246, 10G and 24G nb

G3FYX 0454778288 Charterhouse, Somerset, ST498568, 10GHz wb, nbfm
(phase mod) & nbcw, 24GHz wbfm .

G3JVL 07016—4482 Hayling Island, Hants, SZ710992, wb, nb, 10GHz

G3PFR 0928-88427 Long Mynd S046396,7 Merryton Low SK028595, or
Winter Hill SD647088, wx dependent. 10G wb,
possibly nbfm or fsk.

G3YGF 0865-59988x348 Lacey Green, Bucks, SP820010, 10G nb,wb, 24Gwb?

G3YJH 021-262-4979wk Titterstone Clee, Salop, S0601771, all day,

054-33-4280 10G wb and nb
GéﬁDG 0327-802100 Cleeve Hill, Gloucs, S0997246, 10G wb & nb.
G3ZIV  0757-638503 Merryton Low, Staffs, SK028595 wb 10G and 24G
G4CNV 0794-517691 Hardy's monument, Dorset, SY614876, 10G wb,nb,

0794-515222x370 24G wb

G4KGC 0327-802100 Cleeve Hill, Gloucs, S0997246, 10G nb

G4KNZ 0344-23200 Lacey Green,Bucks, SP820010, 10G nb, 24G wb
GBADP  0420-62316 Upper Wield, Hants (home), SU634388, 10G 2W nb
GBAGN Merryton Low, Staffs, 16G 40mW wb, 30" dish
G8PNL Long Mynd S046396,7 Merryton Low SK028595, or

Winter Hill SD647088, wx dependent, 10G wbfm.

GS8FWA ! 16k N Leicester, SK460132, 10G wb & nb.
G8SHF Blorenge,Gwent, S0270188, wb 10G and 24G
GW3PPF via GW3NBK SE Wales, 10GHz wbF2 F3,nb Al F3, 24GHz wbF2 F3

Talkback S15, SU8, SM23, FM only.
GWBNBK 0222-60694 SE Wales with GW3PPF.

NB. wb=wideband, nb= narrowband equipment. Please inform us of any
corrections to the above data.



