From Hills to Home
on 10 GHz

FlexRadio Systems™ PowerSDR™ v2.8.0.60 [Mods by KESMNS]
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otarted as a 110G Home Beacon

s [0 EXPERMENT WItH propagation and
test 10 Giiz systems), spul: activity.

s 2\WEHUghes AR ane PELCBrIcK:

o ESK kevingl by, loading Xtal 6se
SUpPIVA

s Optocoupler to imteriace N to
Regative supply.

s 74 COPPEN PIPE as WaVveguide.
s WRO0 siot antennas




EXpernment Witz iRwaveguide

s 4% 90" rom garage tor tower top!
s Clircular tor WRO 0 transitions
s Hew! te tune; E field proper|y:?

s Reverse colpler, narrow: retlirn peak

when E field st erthogenal. Ien turn
90k

s Loss? 5 dB ier 60! Blf after 15 Vis.




IwWaveguide

™

g

EXPERMERnt W




EField AlilgRment
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WRO0'SIet Antenna

s Erom WAGHZ EXcel template

s 16 slets, Taylor distribution: tor control
SIdE]GPES asi EXPELIMERnt.

s \Was copled 20! km Withrhiern antenna




Viere gain aneieiaierioom

s Founar LOrEIF ot WROO flex- waveguide
o auction site. Can be used fior
fotator |oep.

s Added 17 dbBil hern fer mere gain.

s Beacon Was! copied firom St-Albans
\TF, 71 miles by Mike N1JEZ.
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Viereracuvitys; NEW BEaCONR

s VESEN previded! ar DEGINIF beacon,
FOWEWIER) 24 slots antenna.

¢ Installed first at VE2FUT/B site.

s Obstructed freom: my: @I, but good
INdicator fior rain/sSnowscatter.

s Was moved in 2017 to al new.
lecation. New: \VE2TWO/B

¢ LLots! off report from new’ lecation.
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IHOME REACON rEplacea Wit
liansyener.

Hughes Wi died, endl off the home
9EACON PrOjECE.

s DEM S\ rover station connected to
antenna’ o5 tests, goal Is) te MmenIter

VVEZEUN beacon,.

s Need more gain, but dish difficult te aim
WithrEamiiVve




SurplustWender!
106G Panel Antenna

s Vil hechnelogy: 25 dBirantenna.
s 5-7 beamwidth, usable with Hami\.

- 0001 -REV 02
SUBSCRIBER ANTENNA
MT - 9010, 10.15- 1065 GHz

¥ seriaL No.(00297) DATE (08/99




Premising resultsswitirpanel
andwWaveguide

s QSO withr VESENFBY hilitveunce, 81 +
20 miles.

s RAlN/SAeWSEatter veacon RX;
Rermally nersignall, SO onf scatter:

s Beacon RX on Al bounce.




Getlinge nd ol I0SSES

s IoWer top! transverter. WG + Flex
j6ss measured at 6 dB. 15 Vis and
URpressurizeds

s Alsp feounad paneliwas tilted up), could
explai bigl enRanceEmeERt WIth
Scatter.

¢ Signals mere staple on NEW: system.




Getlinge nd ol I0SSES
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llower iep instali(©®DU)

s DEMItransyverter, S\W:PA, 5V OCXO.

s FroIm DEacon EXpPErience + 12V peWer:
ON tOWEr IS faky, eonmic |0SSES,

s 48\ to 12\ 10A DEC-DEC conVverter

(Chrech VKALS0MSHZ), Can Work:
from 33 to 75 VDC.

s Waterprooi box With integrated
ditEnnas

s SImple meunt for BeX, easy: te
remove/installl
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Cellechn o simpliiy canling

¢ One coax fier everything)
¢ IF at 144 MHz.
¢ DC supply fromi 33 te 75 V.

s 10 MHHZ reference injection possible with
Minit Circuits ZDPLEX-21150-SH: diplexer:.

Mix [E and 10 MEz with >60I dB iselation.
¢ Keying circuit (?).

¢ Use homebrew: DEC injector ter mux signals.
RECheke + DI Block:




Cellechn o simpliiy canling

. L ®
FHAMini-Circuits
DIPLEXER

ZDPLX-2150-S+ Lp

www.minicircuits.com
COM 31811







How! te PR Use Vee!

¢ Use D€ supply: level ter Key.
o 40V on; RX, 60\ on X,

s 2% 20V suppliesi on RX, 3x 20V supplies; on
X

¢ Use surplus 47\ Zener and 12 relay in
ODU, separate; Pl liREs for transverter
and PA.

s Use 2 pewer diodes and relay: in; IDU.

¢ Keving Is dene with' D on coax, ifom a
26 1445 DEMICraRSVErtEr:.
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DU

s Moedular design ffer easy: repair.

¢ SEpdliate analeg metering te see
Wihiat'sfgoing on:

s Canl see OCXOr warmFuUp), RX/APX

cUrrents anarkeying Veltage.
s OF1T00"VDE andr0-5"A.

s 600 mA: cold! start, 500 mA RX at
40V.

o L.SA X attt 60V







IDU Schematic

128 YaC

IF and 12y DC PTT
on coax

O

IF and DC power
to Qutdoor Unit

L1 o |

48 VB

B.B1uF 258V Capacitor
IN1284A 408V 124 Dicde or equiv.
luH Inductor, 1A

Toroid RF Choke
38 or higher

12¥ 6a SPDT Relay
28Y 30 Power Supply

1@ GHz Station

Indoor Unit CIDU>

Bev 1.8
15-03-2019




@DbUSchematc

IF and DC power

I[F IN40UT to 18 GHz Transverter
from Indoor Unit

oc IN

PSU

33-73V IN
12¥ 18R ouT

lnm
B.81uF 258V Capacitor

IM2995BR 47V 18W Zener Dicde or equiv.

Toroid RF Choke
3A or higher

12V 1A DPDT Relay
12v 18A DC-DC Converter -
CD Technologies YKA1SBMS12 18 GHz Station

Outdoor Unit <0DU>

Hev 1.8
15-@3-2019
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Real life Tests

¢ IIhe new transverter was installed in
November 2018, on the last
Woerkable day outside..

¢ RX tests first, for X not really sure
REW a1 cant gor Withr Chernew.
system.

s [he DU analegl meters really helped
Lo see [ the; electronics; stillfworked
Withrcold temperature. Confirmed
good at ~15k.




SEaceRIVIeRIIernG

s Beacon monitering. Signall much
More stable With antennar at Norzoen:

s POint ter nEeadl o elevation: capabilitys

s Canl study, scatter efifects, doppler
STt By WiRd: Youl hiave Voul eown
weather radar!

s OCXO IS excellent, amazingl retrace
[roml cold start.




Beaconivionitonng

Shectran

! Ticks @1 ©10 930 ®60 sec
3 ” 1’4 0’ |‘,"




Januany: Contest @SO

s OSO wWithr PaulPWAGIHZ on
snowscatter. 8i + 20 miles

o Wont do It direct: Paulfstuggested
thiat I pan te see i I can BeUnce
SOMEWREFrE.

o We made it on W withr typical
SCACLLER NOLE:

s Refiiections really: helpromn 10 GHiZ.




Januany: Contest @SO




10/ GRZHEestsS Wit VASELLE

o Path is 343 miles.
s 2 Bl diis
o We triec

1, 1B panelrantenna, s\
a few times amnd got some

ciatta Wit

¢ Peter co

1 BlIS and alkcralit Scatter:.
bld see my: signal, DUt no

decode; (Deppler?)

o WHlISCrYy2 a@ain: Withr OtherR Modes
(ISCAT-A? -B?)

s StabIllcy,

provided by OCX0O), GPS

OPEN a NEW World o EXPELIMERLS.




10/ GiHz Tiests with VASELE
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10, GiFz Tests withf VASELLE

¥ AirScout - Aircraft Scatter Prediction V1.2.0.5 (c) 2013-2016 DL2ALF
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Wirap-Up

s IMprovements? Get a better rotator.

IS pushing

the limits: oft my: HAMIN.

s And a 2 Bl dish. 8 dB more gain.

¢ Elevation ca

Not Precise;
do.

PAPIEY fOr ralnSCatter:.
a' smallfactuater would




@onclusions

s Home; operation Is fieasible and Withim
FEACH OF MOSt PEOpPIe; active on the
Pand..

o Withr current teEchnelogy: youl can do
RUndreds off miles, even from an
aVerager location.

s Mostly scheduledl work.

s Radiier horizen IS Important:,
Precipitations) alrcratts andrhills teo.




SPEcIalnanks

s Thanks te the 10 GiHz guys Whe
made allf this pessible. It was fun! ©

Mike NIJEZ
Ray: VESEIN
IHEREY KL
PatiWVAIGHIZ
Jimmy: VEZIWE
Peter VASELE




¢ Questions?




