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AO-40 Demonstration

Dayton Hamvention

18 May 2002

10:00-12:00EDT (1400-1600UTC)

Howard Long, W8/G6LVB

This demonstration will be a live practical demonstration of voice and telemetry operation on AO-40.

· Prediction (or where is the Satellite?)
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We know that satellites orbit the Earth, but unlike domestic TV satellites, Ham satellites move around the Earth so that amateur radio operators around the world have a chance of operating. AO-40 is no exception here, so how do we find out where the satellite is? 
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Using pass prediction software, we can predict very accurately the position of a satellite. Examples of such software are Nova, InstantTrack or QuikTrak. To make the prediction accurate, we need to make sure that the parameters describing the satellite’s orbit are accurate and up to date. These parameters are called Keplarian Elements, or Keps for short. They’re available for download on the Internet. In addition, keeping your computers clock accurate will keep the predictions accurate.

Many pass prediction programs produce listings. The table shows a prediction listing for today’s demonstration from the Nova program.

The time is given in EDT and UTC. The Azimuth and Elevation is shown, allowing antennas to be pointed accurately, together with the distance from Dayton to the satellite. The MA column is short for Mean Anomaly and is used to describe where in each orbit the satellite is. MA, in Radio Amateur terms, ranges from zero at the beginning of the orbit to 255 at the end. The start of an orbit is defined as the point at which the satellite is closest to the earth.

The MA is used to schedule ‘Modes’ on the spacecraft. Modes define in general which pieces of equipment are operating at any point in time. Modes are defined by the uplink and downlink bands. The bands in use on this listing are U (435MHz), L (1269MHz), S (2401MHz) and K (24048MHz). Mode UL/S means that the uplinks U and L are operating, both downlinking on S band.

A schedule of the Modes in use is kept up to date at http://www.amsat-dl.org
· RUDAK

The RUDAK is a computer on AO-40 and when this is operating today, the normal voice and CW uplinks and downlinks will not be operating in lieu of digital communications. RUDAK is used for Space experiments including remote imaging.

· The Beacon

The first task when attempting voice or CW communications using AO-40 is to locate the beacon. At the present time the main beacon in use is the Middle Beacon, or MB, which appears in the middle of the downlink passband. On the S band downlink this is at 2401.323MHz.

The beacon is a 400bps PSK modulated signal which includes telemetry indicating the spacecraft’s status such as battery voltages and operating modes. It is switched on most of the time.

The telemetry can be decoded using soundcard software from http://www.qsl.net/ae4jy/ao40rcv.htm
· Doppler
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Because of the relative speed of the satellite with respect to our location, the signal transmitted from the satellite will suffer some frequency shift known as Doppler shift. Prediction software can be used to accurately predict the frequency shift.

This demonstration today will use a manual method, details of which are available at http://www.g6lvb.com/oldtech.htm
· Equipment

The uplink in use in this demonstration is 50W PEP on 70cm from a Kenwood TS-2000 to a homebrew 8+8 element cross yagi phased for right hand circular polarisation.

The downlink is a homebrew 4’ dish made from a golfing umbrella with a homebrew helix feed. This feeds an AIDC3733 downconverter modified for use at 2.4GHz. Similar units are available pre-modified from Bob K5GNA (Dayton outside vendor at 3748 & 3749). This converts the 2.4GHz signal to 144MHz.

There is no need to use new or expensive equipment. Convenience of use is what’s provided by some of the newer equipment.

Antenna pointing is by the Armstrong method.

If you haven’t already, remember to visit the AMSAT Booth and support the organisation which opens up a whole new branch of the hobby!

73, Howard W8/G6LVB, howard@g6lvb.com
AO-40 position on 18 May 2002 UTC)  from Dayton, OH

	EDT
	UTC
	Az
	El
	Range
	MA
	Squint
	Mode

	09:30:00
	13:30:00
	202.7°
	+38.0°
	59284
	104
	007.9°
	UL/S

	09:35:00
	13:35:00
	203.9°
	+37.6°
	59457
	105
	007.8°
	UL/S

	09:40:00
	13:40:00
	205.1°
	+37.3°
	59625
	106
	007.7°
	UL/S

	09:45:00
	13:45:00
	206.3°
	+37.0°
	59787
	107
	007.6°
	UL/S

	09:50:00
	13:50:00
	207.4°
	+36.6°
	59943
	108
	007.6°
	UL/S

	09:55:00
	13:55:00
	208.6°
	+36.2°
	60093
	109
	007.5°
	UL/S

	10:00:00
	14:00:00
	209.7°
	+35.8°
	60238
	110
	007.5°
	UL/S

	10:05:00
	14:05:00
	210.8°
	+35.4°
	60378
	111
	007.4°
	UL/S

	10:10:00
	14:10:00
	212.0°
	+35.0°
	60512
	112
	007.4°
	UL/S

	10:15:00
	14:15:00
	213.1°
	+34.5°
	60640
	114
	007.4°
	UL/S

	10:20:00
	14:20:00
	214.1°
	+34.1°
	60763
	115
	007.4°
	UL/S

	10:25:00
	14:25:00
	215.2°
	+33.6°
	60881
	116
	007.4°
	UL/S

	10:30:00
	14:30:00
	216.3°
	+33.2°
	60993
	117
	007.4°
	-/SK

	10:35:00
	14:35:00
	217.3°
	+32.7°
	61099
	118
	007.4°
	-/SK

	10:40:00
	14:40:00
	218.3°
	+32.2°
	61200
	119
	007.4°
	-/SK

	10:45:00
	14:45:00
	219.4°
	+31.7°
	61295
	120
	007.4°
	UL/SK

	10:50:00
	14:50:00
	220.4°
	+31.2°
	61385
	121
	007.4°
	UL/SK

	10:55:00
	14:55:00
	221.4°
	+30.6°
	61469
	123
	007.5°
	UL/SK

	11:00:00
	15:00:00
	222.3°
	+30.1°
	61548
	124
	007.5°
	UL/SK

	11:05:00
	15:05:00
	223.3°
	+29.6°
	61621
	125
	007.6°
	UL/SK

	11:10:00
	15:10:00
	224.3°
	+29.0°
	61688
	126
	007.6°
	UL/SK

	11:15:00
	15:15:00
	225.2°
	+28.4°
	61750
	127
	007.7°
	UL/SK

	11:20:00
	15:20:00
	226.1°
	+27.9°
	61806
	128
	007.8°
	RUDAK

	11:25:00
	15:25:00
	227.1°
	+27.3°
	61857
	129
	007.9°
	RUDAK

	11:30:00
	15:30:00
	228.0°
	+26.7°
	61902
	130
	007.9°
	RUDAK

	11:35:00
	15:35:00
	228.8°
	+26.1°
	61942
	131
	008.0°
	RUDAK

	11:40:00
	15:40:00
	229.7°
	+25.5°
	61975
	133
	008.1°
	RUDAK

	11:45:00
	15:45:00
	230.6°
	+24.9°
	62003
	134
	008.2°
	RUDAK

	11:50:00
	15:50:00
	231.5°
	+24.3°
	62025
	135
	008.3°
	RUDAK

	11:55:00
	15:55:00
	232.3°
	+23.7°
	62042
	136
	008.5°
	RUDAK

	12:00:00
	16:00:00
	233.1°
	+23.0°
	62052
	137
	008.6°
	RUDAK


