


dielectric constant of only 1.05 meant that the jmesly selected radiator dimensions were still too
small and the resonant frequency was still at 152NMidtead of 137MHZz!

For the third design a polyethylene plate with Haae area of 1fand a thickness of 15mm was
purchased from The Internet (price: approximatdQ& weight over 10 kg) complete with electrical
data. The total antenna weight (for plate and coppeboth sides) has unfortunately increased to
about 20kg.

The simulation data was:

Polyethylene with a thickness of 15mm
Dielectric constant = 2.4
Loss factor = 0.005

It was simulated in a box with a base area of 9mmx(8omes from the SONNET requirement
"distance of the structure from the box wall evdmgwne about 2 wavelengths”). Above the antenna
there is an air cushion with the height "Half wargjth = 1.1 metre". The box lid is set to "Free
Space". The patch itself is 730mm x 730mm, the diafjoorners are trimmed by 75mm (to achieve
the right hand circular polarisation). An N typenoector on the lower "ground” level was provided
as feed connection. A pin made on the lathe extdwdsigh the polyethylene plate and was soldered
to the socket and the patch. This is taken int@@aatusing a "Via" with a diameter of 5mm in the
SONNET simulation.

The corresponding SONNET editor screen and
the feed point used are showrHig 16: (Feed =
355mm in horizontal and 180mm in vertical
direction from the lower left corner).

‘ The simulated antenna structufeg(17) begins
Feed About a Smm with the bottom of the box as an infinitely good
1) diameter connected || conducting ground plane. Followed by the poly-
sl P to theg"%"" L ethylene layer with a thickness of 15mm. A
o 1mm thick air layer was inserted between the
355 lowest "ground" layer and the polyethylene

Fig 16: Something from "SONNET Lite". Infor] because the copper sheets did not lay flat every-

mation about the design sequence. This is|t Qere - especially when the thing curled by its

inbut screen with the antenna arra own weight. It quickly became apparent that the
P Y free, but limited SONNET Lite version has its

Fig 17: From the "Dielectric Layers'
menu (see text)

B Diciectic layetpd B (e lﬂﬁl

Thickness Mat Erel Dielectric  Cnd, Res
(mm) Name LossTan  Sim, Chmcm

[1100.0]

15.0

1.0 v. 10 0.0 Cnd:0.0 Move
GND S

Patch antenna structure
on level 0 T

Total: 1116 mm . 0 ‘ =

0K Cancel i Help




-~ |

S11

Fig 18: The S11 curve is very satisfactqifyig 19: The cartesian diagram also shows the
Shown in Smith chart S11 behavior, this time in dB

infinite i

X 5mm.

confess

finished antenna is satisfying, but on ?xactly
after the corresponding fine tuning 0

limitations: the lower ground plane of the antemaot

n size; the size of the polyethylene ugedthe

= 38 5= simulation should only be as large as the areahef t
§ = antenna; the "space" contained lots of plasticvesretc.
The simulation was carried out with a "cell sizé¢’5mm

The very pleasing S11 simulation result is showraas
Smith Chart inFig 18 and as a Cartesian diagramFig

19. These almost match the measured results of the-comp
leted antenna shown Kig 20. However, the author must

that "fine tuning"” was necessary. The pdittie-

Fig 20: The S11 measurement on {fisions were quite accurate because the resonaree wa

at 137 MHz BUT: the cut-off at the cornaras

o much and as with a clearly over critically bpasks
filter, the S11 bandwidth was much too large comtbine

with a very deep "hole" at the centre frequency.

So, "fine tuning" was performed with sheet metalcps brazed to the corners to give a cut off of
40mm instead of 75mm. This resulted in the S11 caavn inFig 20. It was measured at the input

Fig 21: Now it's serious! The antenna is install
in the garden in front of the cellar workshop, t
antenna cable (5m RG58) disappears through
cellar window

1 of the antenna feed line (5 metre long RG58U

cable) with an HP8410 network analyser

6 Finally it isfinished!

Now the time had come: the antenna was placed

2in the garden on two plastic buckets. An RG58
jj| cable approximately 5m long was pulled thro-
ilugh the basement window into the basement

workshop Fig 21) and connected to the recei-
ser. The "SDR#” software was started on the
neotebook and tuned to 137MHz.

the




And what was to be seen?

Only an insane noise level, which was at least 30idfBer than the one described in chapter 3.2.
Individual carriers appeared briefly that were releal as AM signals and on the basis of the short
messages, e.g. "Hello Lufthansa Flight 309 ..." tteyld be identified as an air traffic announceme-
nts from the airport tower at Friedrichshafen. Afte lot of experiments there was only one

possibility: try again either very late in the ewenor very early in the morning and hope that no
"Man Made Noise" obliterates all interesting signal

A search at 5 o’clock the next morning was succgsstiddenly on 137MHz there was a clear FM
signal seen on the spectrum display with approxipaB5kHz bandwidth. The chirping and
whistling used for APT transmissions was heard land clear from the PC loudspeaker. So it was
quickly recorded as a “WAV file” using the "SDR#Ré&cording” and "Audio” options. 10 minutes
later the energy saving lamps belonging to a ne@ghlwent on and the noise level rose by 15dB.
Therefore, a more practical solution is still reqdie.g. antenna mounted at the highest point of the
house roof. One possibility is directly under tioefrand just above the desktop computer in the
study on the upper floor.

7 Theevaluation, thereturn for all thework

£, Witolmag: E:\APT-Emplang mit Patchantenne\Empfangene Bider\SDRSharp_20140614_0357457_ 137087 kHi_AFwav The rece ived S|g n als were

Fie Satelle Enhanceménts Options Projection Image  Hap

i IS g S o, evaluated later using the
Wbl s __|free software "WXtolmg"

downloaded from The Inte-
rnet.

If reception is always perf-
ect you should download
another program (e.g. from
"www.VBCABLE.com"),
which serves as a "virtual
audio cable" and directly
connects the "SDR#" and
"WXtolmg". This allows
.~ |the weather image to be dis-
Fig 22: If you have this picture on the computerrsen, you should h@layed directly on the PC
happy (see text) screen without delay during
reception.

The WAV file was tried with the "WXtolmg" softwar@nd a result was achieved very quicldig
22 shows the representation "MCIR map colour IR (NOAA)"

It is not very difficult to understand the picture:

In the middle there is Iceland, on the left Grerd|aight below that is Ireland and Scotland and on
the right is Norway. There are no clouds to be seaiter all it is stock photograph taken at night!
The remaining details can be found either in thagenor in the file name:

The satellite is NOAA19, which transmits on 137 .0F at 3:55UTC. It's position is 14 degrees
west (almost exactly above Iceland).

It was recorded on 14 June 2014 with the recordimgdjing at UTC = 3 o'clock 57 minutes and 45



seconds. The reception
level was just under Q.&.

After a calculation the dist-
ance between my QTH and
the satellite is more than
2000km, which is amazing.

For fun you can select a
second setting in “WXto-
Img” called "Contrast enha-
nce only" (NOAA channel
|A only) and you geFig 23.
_ ] _ Normally this is used for
Fig 23: The same again, but now the land is onlyostn as a contoy bictures with lots of cloud
(see text) that are recorded during the
day when the islands or
land masses under the cloud cover have partlyroptaiely disappeared.

At this point the author gives a heartfelt thank yo the hard working software programmers!

The goal was achieved with a lot of work, a lobddin teasing, a lot of mechanics and much sweat
... but in the end, much pleasure in the receiveie.
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