- Making your first
Amateur Satellite/ISS Contact
___With existing equipment
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What do 'We need to make Satellite contacts?

We wiII be making portable FM satellite contagts. “Easy Sats”

"There are several SSB/CW satellltes in orbit but this takes more . |
iaalac e station equment to Communlcatethrough them. (\ -
s of

YU FM amateur radio frequenci
i 36.795 and 435.180. ISSis
More on that later.
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You also need o knovvmﬁ ithe satelllte IS gomg tng SiSasa oo

horizon for your QTH.USITG. Satellite tFaeking software.




What eq_Ui_pment Is needed for FM Satellite contacts?

What ever radios you use for satellites usually'it will be half duplex. Full
duplex is'not real practical in handheld applications. | have tried this
‘with my W32A and only get static on the UHF receive.

—th FH*aﬂdh"eI d and UHF receiver/s canner S —

Gain-Antenna — Arrow-OF Efk are stanthard-types

Satellite Tracking Software




Radio ,eq'u'_ipment

l!O!.'Cl.

There are a couple of handhelds that lend themselves very
well'to amateur satellite communications.

| eeenetore

felthas dual VFO’s and the ability to mute the

Baofeng UV—3R (Plus)m 5R: These Work great for
satellite communications-sincethe-UMEreceive and VHF
transmit can be programmed-into‘the.same memaory.

2 watts with the UV-3R or Plus is plenty to talkthrough th

satellites.




Antennas

You will need some gain to hear the satellites(t'hat are at a
minimum of 250 miles away and could be up to 3000 miles.

Qs mit at low power so a gain antenna is a must.

Bed ubber duck antenna
This is rare.

ennarworks best and‘lyou mavne 8
a VHF beam since: that"l%ﬁ&transmlt band and rrs QT
also.receive the UHE frequencnes everspottuned for UHF.




Satell it,e_T_racki ng

Now that you have decided on your equipmemt you need to know
when the'satellite will be in range. The FM satellite are in low earth
“orbit (LEO). Passes over your.QTH will be from 5 to 15 minutes in

Beling software. s (\

MAC, Linux,

. O e e VRN
here fPad, and-Android devices.

Tracking programs use keplcrran elefents_to give accurate location of
the satellite you are tracking:~Thése elements must be updated on a
weekly basis or less. Updating the tracking elements is built into the
tracking programs and can be setup to happen automatically.




Satelli.te.T'raCking Programs

Orbitron 3.71

HAMSAT (V052



Satellite_T_racking Programs

| will demo programs on the Windows PC, iPhohe(;iPad, Android and PPC.
IPhone, and Android programs are shown here.
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Satellite.Tracking Terms

You also need 10 RIMON
Notlce there iIs Azim

0.0 ec|
444 ecl

-

2406

Ba0

41.8
43.2




Satellite.T'racking Terms Continued...

Azimuth (Az) is.measured in degrees around your QTH. Picture a 360
degree circle with O degrees being due north, 270 west, 180 south-and 90
-east. "

ed in degrees above the horizon a satellite | from
platiie horizon and 90'is directly-ovethead.

Mg as the satellite

StArtV E/ETTT, i s ST




Satellite.T'racking Terms Continued...

With the information provided and a little pkac{tice with the programs,
output you will know if the satellite is moving south to north, north to
-south, west to east, northwest to southeast, etc.  The path of the satellite
sie on the satellite orbit, your QTH and where the satellite is a?& v
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What satellites are we looking for?
We are looking for thé FM Amateur Radio Satgllites known as “Easy Sats”.

- The current active FM satellites are SaudiSat 1C(SO-50) and LituanicaSAT-1. .
leaadeis scheduled for a summer 2015 launch and will replace the failed AO-51.

002 and is still operational.: (\

aLm ISS on February 28,

International Space Stattor#aSkis. FM.as well. Voice contacts aretare.
APRS Packet is active most of-the.time exceptduring docking and
undocking operations.
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What Frequencies do we use?
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Since the satellites are moving at a speed on the average of 17000 mph and
you are standing still we must adjust for Doppler shift. Only needed for UHF.




Ci
SO-50 FM V/u Transmit with a 74.4 hz tone to turn on the 10 minute timer if the satellite is off, then use the 67.0 hz tone.
oppler Adjust Downlink 436.815 436.810 436.805 436.800 436.795 436.790 436.785 436.780
one: 67.0 Uplink 145.850
AOS MID LOS
ISS Voice APRS
Downlink 145.800 Downlink 145.825
-1.31]  Uplink 144.490 Uplink 145.825
e
LituanicaSAT-1 FM V/u CW Beacon: 437.275
oppler Adjust Downlink 435.190 435.185 435.180 435.175 435.170
Uplink 145.950
AOS MID LOS
Proadra U Oric U C U Ol tie UllalUd 0 o U C
emao OU are 0 as SOS0A0 OUo0ACU o0 ), €
’ ARRL
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Your First Satellite Contact

Even though the FM satellites are repeaters in tl;ue sky, the contact is not
like-your local VHF or UHF repeater. Keep in-mind passes are from 5 to
- 15 minutes at the most. Rag chewing is discouraged. Remember just like
estrial FM repeaters only one person can talk at a time. There cou
llaaLt0 make contacts on the pass. Remember the
Rer station’s range as you are tracking it.
el prepared. Review the
Qdegrees elevation or
ither printed or .
and be

'on your phorre Have \ gio tuned to the O onr

S~ Sy

ready with the VHF 1X frequency Headphones-can be heipful Open the
squelch-all the way. Pointyeurbeam atthe heading indicated for AOS and
wait and listen. When-the satellite comes aboveithe horizon you should start
hearing signals and the noise floor of your receiver will diminish.




Your Fir.s't'SateIIite Contact

frequency andtre
edbave cold feet ant |
SEestsatallite contact.




Your FirSt'_SateIIite Contact

Cardinal Rule of Satellites: ('

bort. Call Sign phonetically, and Grid Sq:(ﬁ.\ |
Malhese are usually also said phonetically

.

o b

3af fiEst:cor under youk':bélt ancyom piellite bug. You can
keep track of thegridsioemmssthat you contact. THETE Gl C-NC © (ting

E==—Gekyour fiist contact

Certain number of grid SqUaresviassatelite. The satellite community 1S ety ,
small so you will mostilikely contact-stations yothave talked with before. CQ is
usually not called on the satellite but you do hearit. QRZ is usually used or just
put out your call and grid square if no stations are heard.




1SS Con.t'a'_cts




Satellit,e.T_raCking Softwafe Demo/Questions/Live Demo

Demo of satellite tracking software:
Orbitron; and WxTrack for the Windows PC,
¢ GoSatWatch HamSat, ProSat for the iPhone/iPod/iPad,
S@llioid Free and ISS Detector for the Nexus tablet (Android).
and Traksat for the Pocket PC
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