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INeed iergain

s LEIF anteEnnas are comimon 25k rare
andl eExXpensIVe.

s VASELE Uses ZETF with great SUCCESS.

s Ve asked Paul WIGHZ i he can
COmME Uprwith' a design e 47 GHZ.

s 2B Edmund Optics reflectors) are

availab
s Ve hac

122 Gl

e and INeExXpeEnsIVve.

good! success with 1HIFat
z, let’s try 47




RaulVWade WAGHZ design

s Cassegrain fieed and subrerlector:.

¢ Signal frem: back, K&S #8129 brass
tube feed (5/1.6), 0.014 wall).

s Large aperture W2IMU, “can e, boered
With #5 center diriill.

s Matched toreither 4: or 5 Inch
Subreflector.

s Settled te 4 inch), easier tor print.




RaulVWade WAGHZ design

F?’ed D=0.7
Edge taper = 12 dB
f 1

I

Subreﬂectﬁ)r diameter = 201
Feed f/D = 0.7

]
Edge taper = 12 dB
/ t

\/ertex to) iced phase
CENter = 89mm.

\/ertex to subreflector =
155, Smimi.




\Vietal vsy Plastic

s Paul built armetall ficed and CENE
Subreflector.

s | do the same with SiDr printing.

s Reflective part coverear with
alumintm duct tape. Feed Interior
Withrconalctive paimt.

o WilIDE compared onantenna range.




SRR DeEsIgn

o Done oni Fusion360.

s Steep learningl curve. I knew: mayine
1% of It. Eneugh for simple parts.

o Material is PETG for heat resistance.

s PILA WIlITmelt 1Rk ar hot car. Iirue.
s 5 pParts:

s Reflector mount/fieed.

s SUDrerector:.

s LOCK NUL.




Reflector mount and feed




Reflector mount and feed

¢ S5 PoINtS) SUPPOILE.
s ACme thread.
s Shotlder onrthiread toralign reEfEector.

o W2AMUFdesign. [Large diameter
enath 3. ZA.

¢ FEEd distance adjusted firem design.

s Feed Interior painted with 3. coats of
MG Chemicals 64 3\WEB Super Shield
Conductive: Paint.




IRsIde; ol lieed) paint

843WB
SUPER SHIELD"

WATER BASED SILVER COAT
COPPER CONDUCTIVE PANT

UFI: 4GMO-S0A8-SO0EINR?




Subreflector




Subreflector

s Simulated hyperbolold.

s Close to) CNC dimension (firaction: of
mm.).

s Printed withrarms horizontal, fior
Sstrengti.

s Ihread size scaled +49% X=Y fior it

s Nlecessary toraccount fior filament
spread duringr print.

s CoVvered with aluminuin duct foill




Subrefiector, metal plastic




Lock Nut

¢ Strajgnhtowara
design.
s X-Yoscaled +49%.

s 1 5mn ChiIcKk: o

tests. Final 18mm.

¢ Subreflector is
screwed overit., No
adjustment.



ARtennarange

s Rayleigh distance for
2B dish s 1T06M.

¢ [ found a site with
1I20M, net trivialkin
WINLCEFr.

¢ Barely inte far field.

s [ plan;torredo the test
at Ienger range: in
SUMIMEr:.




Source and receiver

o Weak signall seurce from: Elcom
synth, PEOIM RX CORVErter and MornL.

¢ Receiver is Khune transverter +
RSPdXx and SDRUNOGS:

s liried SDR Console but RS s too
unstable +-0.5 dB.

¢ SDRURE stay: within #-0.1 dB), and
track my: HP generater withim: 0.1, dB.




VWeak source and SDRuUne
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est lVliethed

s Measure signal withr feed enly.

¢ Then add subreflector and measure
difference.

s Féed gain alone s around 14: dBi.

Antenna gain = 14 + signal Increase.




Plastic vs Metal

s \We' can compare; bare; iceds.

¢ Alsor signal Increase between
subrefilectors) fior each type of ifeed.




Test results, bare feeds

¢ Metal feedl = -92.6 dBm.
¢ 3D feed = -94.5 dBm.
¢ Plastic is -1.9 dB less than metal.

s Coularbe the paimt conductivity: andy/or
SUrface roughness.




Vietallvs 3D subrefiectors




Test results, subreflectors

Baseline is -92.6 dBm.
Metall fieed + CNE sul. = -60.9 dBmi (+31..9 dBr).
Metal fieed + 3D sub. = -60.9 dBm (H:-31.9 dBi).

Baseliner s -94.5 dBim..
siDrfeeadl = CINE sup: = -62.6 dBEm (-39 dBr):
siDrfieeal = 3hrsuby = -62.3 dBm (52,2 dBr).




Test resu

tsS, Whoele antennas

¢ Base feed estimated at 14 dBi.

¢ Metal feed +
¢ Metal feed +

¢ Plastic feed -

CINC sup. = 45.9 dBi.
sDisub. = 45.9 dBi.

= CNIC sub. = 45.9 dBl.

¢ Plastic feed -

= 3Disub. = 46.2 dBr.

s NOTE: Resistive, surface; less will lewer

vour RSL.




ARtennar eficIeENnCY,

¢ Calculatec
¢ Metal feec

o Metal feec

WIEH antenna diameter off 58cm.
+ CNC sub. = 4945
+ 3D sub. = 45945

+ Plastic feed + CNC sub. = 47%
¢ Plastic feed + 3D sub. = 51%
¢ Resistive/surface loss ommited.

s 47 - 51 Y% efiiiciency: at 47 GHiZ IS} pretty
good!




Soulece of'less, plastic ieead

s More coats off paint?: Maybe.

s Better paint? MBr Chemicals have
other products.

¢ SUrface rougnness? Feedlinternal
diameter coulalbe printed smaller ana
HRIshed withrar #5 center dril:




Conclusions

o CNC and metall subreflector are the same.

o While I final ar soelution for 3D plastic fieed
l0SS you can Use a metal feed.

s Print the meunt and snap: the; plastic feed
ofi. You will-have: te adjust the) feed to
subrefiector distance.

s Still, only: 1.4 dB difference in RSILL between
metal ana plastic. Woerth the efiiort?




Walty 1228 G1HZ7

s YES, It Can bBEe
done!

¢ SUBbreflector.
o BOX.

s PCB tray.

¢ SCOpE mount.




11220 Gz Gain and EfiCIENCY,

+ Bare feed = 149 dBil.
o With CNIC subreflector = 45,3 dBi.
o With plastic subrefiector = 45.1 dBi.

¢ Efifiiciency. = 24%
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Bex and Scope Viotnt
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And 78 GiHz?

+ No design yet.

¢ But have Loea
commerciallantenna
as baseline.

» 71-76 / 81-86/GHz. 15

o Gain is 49.9/51.2 dBj. =\ &F °

» Efficiency 46-48% iy

s e design at 47 GHiz
compare; WellFto k.



Special Thanks

s hanks te Paul-Wade W1 GHZ, Whe
teok the time andl effiort te design the
[eeds and subreflectors.

s 10 MYy, Wile,s Wiher Was WoREERIRG WY,
" stayead hours In the cold ©




