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StartedStarted as a 10G Home as a 10G Home BeaconBeacon

 To To experimentexperiment withwith propagation and propagation and 
test 10 GHz test 10 GHz systemssystems, , spurspur activityactivity..

 2W Hughes TWT and PLL brick.2W Hughes TWT and PLL brick.

 FSK FSK keyingkeying by by loadingloading XtalXtal oscosc
supplysupply..

 OptocouplerOptocoupler to interface TTL to to interface TTL to 
negativenegative supplysupply..

 ¾¾ coppercopper pipe as pipe as waveguidewaveguide..

 WR90 slot WR90 slot antennaantenna..



ExperimentExperiment withwith ¾¾ in in waveguidewaveguide

 4x 904x 90°° fromfrom garage to garage to towertower top!top!

 CircularCircular to WR90 transitionsto WR90 transitions

 How to tune E How to tune E fieldfield properlyproperly??

 Reverse coupler, Reverse coupler, narrownarrow return return peakpeak

whenwhen E E fieldfield isis orthogonal. orthogonal. ThenThen turnturn
9090°°

 LossLoss?  ?  55 dB for 60 FT dB for 60 FT afterafter 15 15 yrsyrs..



ExperimentExperiment withwith ¾¾ in in waveguidewaveguide



E Field E Field AlignmentAlignment



WR90 Slot WR90 Slot AntennaAntenna

 FromFrom W1GHZ Excel W1GHZ Excel templatetemplate

 16 slots, Taylor distribution to control 16 slots, Taylor distribution to control 

sidelobessidelobes as as experimentexperiment..

 WasWas copiedcopied 20 km 20 km withwith hornhorn antennaantenna



More gain and More gain and rotatorrotator looploop

 FoundFound 10 FT of WR90 10 FT of WR90 flexflex waveguidewaveguide

on on auctionauction site. Can site. Can bebe usedused for for 

rotatorrotator looploop..

 AddedAdded 17 17 dBidBi hornhorn for more gain.for more gain.

 BeaconBeacon waswas copiedcopied fromfrom StSt--Albans Albans 

VT, 71 miles by Mike N1JEZ.VT, 71 miles by Mike N1JEZ.



Horn and Horn and rotatorrotator looploop..



More activity, new beaconMore activity, new beacon

 VE3FN VE3FN providedprovided a DB6NT a DB6NT beaconbeacon, , 

10W 10W withwith 24 slots 24 slots antennaantenna..

 Installed first at VE2FUT/B site.Installed first at VE2FUT/B site.

 Obstructed from my QTH, but good Obstructed from my QTH, but good 

indicator for rain/indicator for rain/snowscattersnowscatter..

 Was moved in 2017 to a new Was moved in 2017 to a new 

location. Now VE2TWO/B location. Now VE2TWO/B 

 Lots of reportLots of report fromfrom new locationnew location..



10 GHz Beacon10 GHz Beacon



Home Home beaconbeacon replacedreplaced withwith

transvertertransverter..
 Hughes TWT Hughes TWT dieddied, end of the home , end of the home 

beaconbeacon projectproject..

 DEM 3W rover station DEM 3W rover station connectedconnected to to 

antennaantenna for tests, goal for tests, goal isis to monitor to monitor 

VE2FUT VE2FUT beaconbeacon..

 NeedNeed more gain, but more gain, but dishdish difficultdifficult to to aimaim

withwith HamIVHamIV..



Surplus Wonder!Surplus Wonder!

10G Panel 10G Panel AntennaAntenna
 MTI MTI TechnologyTechnology 25 25 dBidBi antennaantenna..

 55--77°° beamwidthbeamwidth, usable , usable withwith HamIVHamIV..



PromisingPromising resultsresults withwith panel panel 

and and waveguidewaveguide

 QSO QSO withwith VE3FN by VE3FN by hillhill bouncebounce, 81 + , 81 + 

20 miles.20 miles.

 RainRain//snowscattersnowscatter beaconbeacon RX, RX, 

normallynormally no signal, S9 on no signal, S9 on scatterscatter..

 BeaconBeacon RX on RX on hillhill bouncebounce..



GettingGetting ridrid of of losseslosses

 TowerTower top top transvertertransverter. WG + . WG + FlexFlex

lossloss measuredmeasured atat 6 dB. 15 6 dB. 15 yrsyrs and and 

unpressurizedunpressurized..

 AlsoAlso foundfound panel panel waswas tiltedtilted up, up, couldcould

explainexplain bigbig enhancementenhancement withwith

scatterscatter. . 

 SignalsSignals more stable on new system.more stable on new system.



GettingGetting ridrid of of losseslosses



TowerTower Top Install (ODU)Top Install (ODU)

 DEM DEM transvertertransverter, 8W PA, +5V OCXO., 8W PA, +5V OCXO.

 FromFrom beaconbeacon experienceexperience +12V power +12V power 

on on towertower isis flakyflaky, , ohmicohmic losseslosses..

 +48V to 12V 10A  DC+48V to 12V 10A  DC--DC DC converterconverter

((CD TechCD Tech VKA150MS12). Can VKA150MS12). Can workwork

fromfrom 3333 to 7to 755 VDC.VDC.

 Waterproof box Waterproof box withwith integratedintegrated

antennaantenna..

 Simple Simple mountmount for box, for box, easyeasy to to 

removeremove//installinstall..



TowerTower Top Install (ODU)Top Install (ODU)



CellCell Tech to Tech to simplifysimplify cablingcabling

 One One coaxcoax for for everythingeverything!!

 IF IF atat 144 MHz.144 MHz.

 DC DC supplysupply fromfrom 3333 to to 7575 V.V.

 10 MHz 10 MHz referencereference injection possible injection possible withwith

Mini Circuits ZDPLXMini Circuits ZDPLX--21502150--S+ S+ diplexerdiplexer..

MMix IF and 10 MHzix IF and 10 MHz withwith >60 dB isolation.>60 dB isolation.

 KeyingKeying circuit (?).circuit (?).

 Use Use homebrewhomebrew DC DC injectorinjector to to muxmux signalssignals. . 

RFRF ChokeChoke + DC Block.+ DC Block.



CellCell Tech to Tech to simplifysimplify cablingcabling



ODUODU



How to PTT? Use How to PTT? Use VccVcc!!
 Use DC Use DC supplysupply levellevel to Key.to Key.

 40V on RX, 60V on TX.40V on RX, 60V on TX.

 2x 20V supplies on RX, 3x 20V supplies on 2x 20V supplies on RX, 3x 20V supplies on 

TXTX

 Use surplus 4Use surplus 477V V ZenerZener and 12 and 12 relayrelay in in 

ODU, ODU, separateseparate PTT PTT lineslines for for transvertertransverter

and PA.and PA.

 Use 2 power diodes and Use 2 power diodes and relayrelay in IDU.in IDU.

 KeyingKeying isis donedone withwith DC on DC on coaxcoax, , fromfrom a a 

2828--144 DEM 144 DEM transvertertransverter..



How to PTT? Use How to PTT? Use VccVcc!!



IDUIDU

 ModularModular design for design for easyeasy repairrepair..

 SeparateSeparate analoganalog meteringmetering to to seesee

what'swhat's goinggoing on.on.

 Can Can seesee OCXO warmOCXO warm--up, RX/TX up, RX/TX 

currentscurrents and and keyingkeying voltage.voltage.

 00--100 VDC and 0100 VDC and 0--5 A.5 A.

 600 mA cold 600 mA cold startstart, 500 mA RX , 500 mA RX atat

40V.40V.

 1.5A TX 1.5A TX atat 60V.60V.



IDUIDU



IDU IDU SchematicSchematic



ODU ODU SchematicSchematic



TowerTower Top Install (ODU)Top Install (ODU)



Real life TestsReal life Tests

 The new The new transvertertransverter waswas installedinstalled in in 

NovemberNovember 2018, on the last 2018, on the last 

workableworkable dayday outsideoutside....

 RX tests first, for TX not RX tests first, for TX not reallyreally sure sure 

how far I how far I cancan go go withwith the new the new 

system.system.

 The IDU The IDU analoganalog metersmeters reallyreally helpedhelped

to to seesee if the if the electronicselectronics stillstill workedworked

withwith cold cold temperaturetemperature. . ConfirmedConfirmed

good good atat --15F.15F.



BeaconBeacon MonitoringMonitoring

 BeaconBeacon monitoring. Signal monitoring. Signal muchmuch

more stable more stable withwith antennaantenna atat horizon.horizon.

 Point to Point to needneed for for elevationelevation capabilitycapability..

 Can Can studystudy scatterscatter effectseffects, doppler , doppler 

shift by shift by windwind. You have . You have youryour ownown

weatherweather radar!radar!

 OCXO OCXO isis excellent, excellent, amazingamazing retrace retrace 

fromfrom cold cold startstart..



BeaconBeacon MonitoringMonitoring



JanuaryJanuary ContestContest QSOQSO

 QSO QSO withwith Paul W1GHZ Paul W1GHZ on on 

snowscattersnowscatter. 81 + 20 miles. 81 + 20 miles

 Won'tWon't do do itit direct. Paul direct. Paul suggestedsuggested

thatthat I pan to I pan to seesee if I if I cancan bouncebounce

somewheresomewhere..

 WeWe made made itit on CW on CW withwith typicaltypical

scatterscatter notenote..

 ReflectionsReflections reallyreally help on 10 GHz.help on 10 GHz.



JanuaryJanuary ContestContest QSOQSO



10 GHz Tests 10 GHz Tests withwith VA3ELEVA3ELE

 PathPath isis 343 miles.343 miles.

 2 FT 2 FT dishdish, 1 FT panel , 1 FT panel antennaantenna, 8W., 8W.

 WeWe triedtried a few times and a few times and gotgot somesome

data data withwith FT8 and FT8 and aircraftaircraft scatterscatter..

 Peter Peter couldcould seesee mymy signal, but no signal, but no 

decodedecode (Doppler?)(Doppler?)

 Will Will trytry againagain withwith otherother modes modes 

(ISCAT(ISCAT--A? A? --B?)B?)

 StabilityStability providedprovided by OCXOby OCXO, , GPS GPS 

open a new world for open a new world for experimentsexperiments..



10 GHz Tests 10 GHz Tests withwith VA3ELEVA3ELE



10 GHz Tests 10 GHz Tests withwith VA3ELEVA3ELE



WrapWrap--UpUp

 ImprovementsImprovements? ? GetGet a a betterbetter rotatorrotator. . 

I'mI'm pushingpushing the the limitslimits of of mymy HAMIV.HAMIV.

 And a 2 FT And a 2 FT dishdish. 8 dB more gain. 8 dB more gain..

 ElevationElevation capabilitycapability for for rainscatterrainscatter. . 

Not Not preciseprecise, a , a smallsmall actuatoractuator wouldwould

do.do.



ConclusionsConclusions

 Home Home operationoperation isis feasiblefeasible and and withinwithin

reachreach of of mostmost people active on the people active on the 

band.band...

 WithWith currentcurrent technologytechnology youyou cancan do do 

hundredshundreds of miles, of miles, eveneven fromfrom an an 

averageaverage location.location.

 MostlyMostly scheduledscheduled workwork..

 Radio horizon Radio horizon isis important, important, 

preciprecipitationspitations, , aircraftsaircrafts and and hillshills tootoo..



SpecialSpecial ThanksThanks

 ThanksThanks to the 10 GHz to the 10 GHz guysguys whowho
made all made all thisthis possible. It possible. It waswas fun! fun! 

Mike N1JEZMike N1JEZ

Ray VE3FNRay VE3FN

Henry KT1JHenry KT1J

Paul W1GHZPaul W1GHZ

Jimmy VE2JWHJimmy VE2JWH

Peter VA3ELEPeter VA3ELE



 Questions?Questions?


