Optimizing the 2m EggbeaterEG145REfrom ANjO-Antennen

Matthias, DD1USSeptembeb"2019, Rev3.2

Preparing anothekRISS school contadaterthis year we needed an omni anteagsa backup antennét the
Ham Radio Faiin Friedrichshafen | boughtZzm Eggbeateantenna fom ANjO-Antennenlt is the EGB145RE
Premium lineversion. This antenna mechanically very well madét.is very ®lid and all metais aluminumor
stainless steéhcludingthe mast lamp and the screws.

Here are the technicgbexificationsof thisantenna:

Frequencyrange 144-14 MHz
Polarization RHCP(I assumezlose to the horizon this antenna is horizdytablarized)
Beamwidth 360 degree@horizontalplane

120 degree @vertical plane

Gain 6.2dBic

Max. power 100W Cw, 200V PEP
Connecto N femde

Height 114cm

Weight 2.0kg

Wind load 81N @120km/h, 145N @160km/h

Yesterday lassembled and tested this antenna for the first time. Here argombunes of the antenna on my
portable mast in the gardenhe height above grourisl agroximately 2.5m.
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1.) Measuring the antenna ag received it from ANjO without any modifications:

Using myportableVector Antennanalyzer(FA-VA designed myDL1SNG) | measured the
impedance of the antennall measurements were done in thegfrercy range 125,65 MHz.The
coaxial cable is RG223 with a length40 m. | calculated the cable loss to be 0.7dB @144 MH®e
total loss including the connectard one adaptés estimated to bapprox.1dB or slightly above.
Please note that lid notenterthe correct cale length in the VNAand husthe absolutephase
information is notorrect(e.g. the Smith Chart is tilted)

First here is th&mith chart:

It looksperfect except that the resonance isindhe 2m Ham Radio barlt alnost 3 MHz too high.

Hereis the VSWR plot:
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The antenna shows axoellentminimum VSWR of 1:1.18unfortunatelyat 147.85 MHz.
Next, | measured the amplitude and phase of the impedance:

As can beseenthe Impedancat 147.85 MHz is58.7 Ohms and thus dose enough to the target 50 Ohms.
Very nice is the phase curvEhe resoance point the phase is righttheen the 2 local mima andmaxima

which shold give a perfect circulapolarization.

To be complee here is the plot of the real and imaginaaytwf the impedace:

This looks alswvery good atheresonance poirdt 147.85 MHz.
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In summarythis antenné mechanially and electricallywery well madeUnfortunately,it is notperfectlytuned
to 145 MHz butapprox.2%too highat 147.85 MHz.

When tecking the VSWR curve in the Manual from ANjt turns out thatalso there the resance point is
rather at 150 MHz #n at 145MHz:

51 JE T— —_— e e o e b o e e e

2.) Retuning the antenna by extending the circumferencef the loop by 4cm:

| decided to retune the antennadxtending the loop diameteihe loop is made from flatluminumwith a

width of 15mm and a thickness of 2mitherefore] made4 extension backet toincreasehelength of thdoop
at eaclside by 2cm (thus in total each w@ now 4cm longer)As | did not havel5mmx2mmiflat aluminum
pieces | cut the extensions aita 1mm thickaluminumsheetThey are screed to the origial holes of the loop

by M4 screwsHereare someictures of the ension:
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The exensiors are attacheatthe black plastic holder using the existing M4 rods. Thasnechangal
modificaion of the original antenna is needaddmodification can beedone to get the antenna backte
original status
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Here ae the measurementfexr the modification:

The resonance frequency is now at 143.88Hz. However at 145.88 MHz the impealanc is still quite clge to
the 50 Ohm point in the center bt Smith chart.




Theminimum VSWRIs 1:1.14at a freqency d 142.68 MHz. At 145.83® MHz theVSWR is still quite low at
1:1.18.




Even thoughhte minimum \BWR is achieved dt42.68 MHz, thecenter between the 2 local
maximum/minimum of the phase curve is rather at 145MHz. | expect that here the optimum circular
polarization is achieved.




This grgph for real and imaginanynpedanceis no longer as nice andmynetricalas the dginal design

My conclusion is, that thé times 2cnextensioris a bit too long. | guess an optimum lengti.BGcm.
However, with ashorter extension the screw to cocitihe extension to the originaluminumloop will
interfere with theblackplagic holder Thus it would be best to have the 2 aluminum loopede longer by
1.3cm at each end@his would also keep the origal mechanical strengtsf the loop.

| also asume, thathe optimum pase curvés strongly irfluenced by the interal phasinglines




3.) Retuning the antenna byreducing the extersion of the circumference of the loop
to 2.6cm:

As | had made the extensiofithe circumference ahe loopsn the firststepa bit toolong, | decided to

optimize it furtherl changedhe extensiona 2.6cm, which means aaeh end of each loop | added 1.3drhis
time | usedaluminum méerial witha thicknes of 3mm to maké sturdierand also to be able tap a 4mm

thread in thealuminum.In order to avoid that the screws are intarfgiwith theblackplasticholder Ishortened
the loops andirilled new holesn them.Accordingly,| made the extensidorackets a bit longer to achieve at the
end the targeted extensidtere arepictures of the changed antenna
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Here are the measurement reswith thedescribed changes$.did not alter the setup of théNA (i.e. | keptthe
line lengh definition as beforkto make the plots comparable to fireviousmeasurements

The minimum VSWRimproved slightly tal:1.13 and is nowat 144.634 MHzvhich isalmostatthe center of
the Europear2m Ham Radidand

Also, the phase cure looksgood.Thefrequency of minimum VSWR is a bit lower than the center of the local
minimum and maximum of thghase curvewhich is rather at 145.830 MHz aan be san in the nexgraph:







Also the Inpedance curvera the Smith Chart plot look fine

-

Please note that theeasurement values are a bit too opimistic as ldhdth long RG223 cable between the
DUT and the VNA.

In the next plot you can see the VSWR with the VNA directly cotateto the pigtail cable of the antenna:




Theminimum VSWR increaed from1:1.13 to 118 which is still very goodThis correspondsat adiffererce in
the retun loss of 2.6dB which means that the attzble loss is 1.3dB. Still close arghto the assumptions
made above.

4)) Testing the newadapted loopsfrom ANjO Antennen:

| wrote a letter téANjO-Antenren andMr. Joathimsrespomedvery fast andkindly. He wassurprised about my
measurements$ie told me thahe will recheck their measurement setaumcalibration of their analyzemhey

also offered me to send 2 loops with tmimizedlengthwhich | haddeterminedwhich is 2133mm fronthe

round tip to the round tigDf coursel acaepted the offer. A few weeks later the new loop elements arrived and
also a 3cm extension of therticalsupportelement. Here are giores of he setup with the changémzbp

Elements:
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The extensiof the vertical suort elesnt simply screws on to the existingmmt and keps th irculars
shape of the antenna.
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The new loops are mounted just like the originaps
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Here are the measurements of thedified Eggbeater antenna. The first measurement wate atdl 45.830
MHz (close ¢ the ARISS downlink frequency)




The results are almostiéntical to the measurementgh my own malification. The VSWR is event alittle bit
better (:1.12 versus 1:14) andcorrespondigly theimperdance a little bit closer to 50 Olsm




Fore reference | also made some measurements at the lower band edge of the 2m Ham Radio bar@il at 144.04
MHz as the ggebateis also a nice omnidirecthal hoizontally polarized antenna towards the horuizon and can
beused fo terrestrial SSB operations.




Also, herethe antenna shows almost perfect match to 5th@swith a VSNVR of 1:1.10.




I would like to thank Mr. Joachimsdm ANjO Antennen for adopting my proposed optimization and sending
menewelements.

| am always grateful to get feedback and will be happy to answer questions.
Please direct them to the Email addnebkich you will find below.

Best regards

Matthiss DD1US

Email: DD1IUS@AMSAT.ORG Homepagehttp://www.dd1us.de

Appendix:Mounting instructionifi German language)
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Eggbeater-Antenne fiir 145MHz  ANTOS

Technische Daten der Antenne:

Frequenz 144 - 146MHz
Lange 1,14m
Gewinn 6,2 dBic
Offnungswinkel Horizontal rundstrahlend, vertikal
120°
Polarisation Rechts Zirkular
Belastbarkeit 100 W CW, 200 W PEP
Anschlusse N-female
© Masse 2,0kg

Windlast bei 120km/h 81N

Windlast bei 160km/h 145N

Spannbereich

Mastschelle Variabel von ca. 25 bis 60mm

Montageanleitung:

1. Die beiden ringférmigen Strahlerelemente sind identisch. Durch die Formgebung des Montagesockels
haben die beiden um 90° versetzten Ringe einen lichten Abstand von 5mm zueinander.

2. Montieren Sie zuerst einen Ring in den tiefen Aussparungen des
Montagesockels.
Siehe Bild 1

Hiernach den zweiten um 90° versetzten Ring in den flachen Aus-
sparungen des Sockels.
Siehe Bild 2

Die Befestigung erfolgt mit selbstsichernden Muttern unter Zwischen-
lage von Unterlegscheiben.

Am oberen Kreuzungspunkt der Ringe betragt der lichte Abstand ebenfalls ca.5mm.

Dies wird durch ein Fixierteil gewahrleistet.

Die Steifigkeit der ringférmigen Strahlerelemente wird durch eine isolierte Stltze in Verbindung mit dem
Kreuzungspunkt-Fixierteil hergestellt.

Die Stutze stellt eine feste Verbindung zwischen Montagesockel und Kreuzungspunkt der Strahlerelemente
her.
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Internet: www.joachims-gmbh.de
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3. Montieren Sie die isolierte Stlitze indem Sie diese
auf den M5 Gewindestutzen des Montagesockels
fest aufschrauben Siehe Bild 3

Bild 3

‘iz

4. Die Stiitze wird am Kreuzungspunkt der Strahlerringe mit
einem Fixierteil verschraubt. Hierdurch werden die
Strahlerringe auch im 90° Winkel zueinander befestigt.
Siehe Bild 4 & 4a

5. Verschrauben Sie die acht Reflektorstabe mit dem zum Lieferumfang gehérenden Sechskanntschlissel
im Reflektorring. Siehe Bild 5
i Der Haltering darf nicht verschoben werden. Dadurch wirde sich
das Strahlungsdiagramm und auch die Anpassung der Antenne
verandern

:;1 Bild 5

6. Die Antenne wird mit einer speziell angefertigten Parallel-
klemme aus dem Werkstoff 1.4301 (V2A) am Standrohr oder
einem seitlichen Ausleger befestigt.

Analyzer vermessen. i

Das folgende Bild zeigt die gemessene 50Q L\ ;‘ }A‘”
Anpassung. P 308 00 1B s
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