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System requirements:

It will run on anything that can run DOS programs.

It's really fast on an 8086 with 640K of RAM.

If you have Win2K or MacOS or Unix, you'll need a DOS emulator. There's lots.

However much they can slow down your programs, this'll be fast.

NOTE: On WinXP, the DOS window takes up about 100% of the machine's resources, so if you're running any DOS program, you can hardly do anything else while it's running. There is a fix for this. Since the program itself runs really fast anyway, you can set the priority for it to absolute minimum without any perceptible effects. This will reduce CPU load and allow you to do other things at the same time.

To set the priority, right-click on the program icon, select Property, Miscellanea, Inactivity Sensitivity, set it all the way to High.

I have made a little shortcut link, with an icon, that should already do this. Hopefully it’ll work for your system.

What is Astronavigation:
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Astronavigation is a little program to greatly simplify the task of finding your position at sea with a sextant.

It calculates the coordinates of the Sun and of Aries, from which the coordinates of the 57 navigational stars are also calculated (provided you update the stars database at least once a year - see below).

It can also be used for planets, but you have to input the coordinates for them (on the hour) as found in the printed almanac or in many astronomical programs.

*** How it's used in real life: ***
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Start the program.

During the day (Sun) 

Just keep Enter pressed until the screen fills up. Check the altitude and azimuth. Either pre-set the altitude on your sextant and point it to the sun, or do the walk-down with the mirrors.

Find your altitude, look at the watch, write down the time.

Look at the sextant, write down the altitude.

Repeat ad lib.

Go below, press T, enter the time of observation and the corresponding altitude.

Repeat as needed.

Press R, and plot your lines.

At twilights (stars, planets)

Press W. See list of stars. Plan your sights.

For each one, either pre-set the altitude on your sextant and point it to the approximate azimuth as shown on the compass, or do the walk-down with the mirrors.

Proceed as for the Sun.

For planets, see below.

History:
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It was first written in 1984 on a Commodore 64.

It was then rewritten in '85 for the Spectrum 48. We crossed the Atlantic on a trimaran. 

The Spectrum didn't make it back (blew up in Antigua), but the software did.

In the late '80s it was rewritten in QuickBasic for the PC. They made 286 laptops by then.

In December 2007 I decided to update it a bit. Here it is.

It doesn't look fancy, but it's very useable. If your aim is to get a position line (or more than one) fast and easy, this will do it.

It is also very good to study navigational astronomy, as it will give you fast and easy reference for your calculations.

Operation:
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Hint: The first time you use it, give it your approximate latitude and longitude, after that it will remember the last ones you entered. At sea, you'll change these every 12 hours or so as you work with it (on long passages), for home waters or study you may never have to change them.

You should also enter a value for the TimeZone (see below).

The Main Menu:
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Sun - Easy and direct. *** Easiest way to do it ***, just keep Enter pressed until the screen fills up.

Then use the T key to enter the time of observation and observed altitude.

Then use the T key again to enter any other time of observation and observed altitude.

When you're done, use the R key to get a summary of all your sights.

If you're next to a chart, it's easy enough to plot them.

The summary is especially useful for:

Stars - Much the same. But.

If you're at sea, you might as well get to the Stars menu via Twilights.

Just use the W key from the main menu, keep pressing Enter (assuming you have entered your approximate lat/long once already) and choose (M)orning or (E)vening.

The Expected time of observation is usually good enough, press Enter. You'll see a list of stars.

Those are all the stars with altitudes between 5 and 80 degrees that are visible at twilight from where you are.

All of the 57 "navigational" variety ones, of course.

So, if it's your first twilight on a passage, check the "Azimuth" column to find the probable ones that will give you a good position.

Of course, stars that are East or West will give you good longitude, and stars that are North or South, good latitude.

And of course, the more spread out the azimuths, the better your position triangle.

So you can set up your twilight observation before the actual twilight, when time will be precious... at night, the horizon fades quickly, and in the morning the stars do.

Obviously, it's better to sight the ones that lie East first and the ones that lie West last... but anyway, this screen will give you a good planning head start.

Hint: If you don't know a star too well, you can use the "pre-sight" method using this screen.

Just put the approximate altitude on your sextant, look at your compass for the approximate azimuth, and chances are you'll have your star ready to swing on the horizon.

This can be done with any body (especially useful for high altitudes) by calculating the altitude first (just keep pressing Enter) at any time so you don't have to "walk" it down to the horizon. 

On long passages, of course, you'll get to know your morning and evening stars well enough, but at the start of a passage the Twilights screen is the way to go.

Once you have your sights, just pick a star from the list (use the number, it's easier) enter your time and altitude (adjust lat/lon for the first one if necessary otherwise just Enter), use the S key for the second star, and then for any others you got.

After you're done, press R to get the Summary, and there you have it. All your sights ready to plot.

Planets:

You'll need a paper almanac. You have your paper almanac with you anyway if you're doing celestial navigation seriously, don't you? Or you can use one of many programs that calculate planets' positions.

The only additional data you have to enter when doing planets are GHA, Declination and the hourly variation (v) as found in the almanac for the whole hour (e.g. 20:00).

Solstices/Equinoxes:

Just two little quick-and-dirty screens that give you the approximate (on the hour) time for the current year's winter/summer solstices and spring/autumn equinoxes.

Mainly useful if you want to know when to celebrate the New Year (you're an astronomer, so you don't celebrate it on January 1st, do you? :)

TimeZone:

This program works with GMT (UTC). It reads your computer's clock to know the approximate date/time every time you start it. If you enter a value for the TimeZone, it will convert the local time to GMT and enter it accordingly. It does make things easier, you'll see.

If you're west of Greenwich, enter a negative value.

E.g.: for CET (Central European Time) enter 1 (in winter) or 2 (in summer).

      for New York, -5, for L. A. -8, for Moscow +3, etc.

The TimeZone value will be saved until you change it.

Data input:
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I believe I've made it as simple as possible.

Values are in degrees, minutes and tenths of minute (standard nautical notation).

To enter them, use integer, decimal point, minutes, tenths.

That is, to enter 10 degrees, 22.5 minutes, just use 10.225

E.g. Your approximate latitude is 38 degrees, 50 minutes. Enter 38.50, or 38.5

If you want to enter 38, 50.2, it's obviously 38.502.

The inputs:

Year, month, day: You usually don't have to change them, just press enter.

GMT: This is the current time, on the hour. Useful to check you paper almanac. You usually don't have to change this either..

Time: Time of observation. Hours, minutes, seconds. Corrected for your clock error.

(No, I won't provide a clock correction feature. Get used to applying it as you write the time down)

Latitude and longitude: This is where the altitude is calculated from, and where you'll have to draw your position line from, so

Hint: try to use the same ones for a group of observations, and try to use a point on the chart which is easily found (such as where two lat/lon lines intersect).

Elevation: this is the height of the eye (behind the sextant) on sea level, in meters. Used for altitude correction.

Altitude: the altitude of your observation at the Time you entered above. Corrected for your sextant error.

(As above, get used to applying it as you write the altitude down).

The outputs:
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Semidiameter: (of the sun). Used to correct the altitude. This program assumes you always use the lower limb of the sun. If you want to use the upper limb (I don't advise it) just double this value and subtract it from your sight before you enter the altitude.

Aries: The GHA (Greenwich Hour Angle) of Aries. From this all hour angles are subsequently calculated. Just a check for your almanac.

G.H.A. Greenwich Hour Angle. Of the Sun.

Declination. Of the Sun. N is north and S is south. To enter this value, use the same method as any other entry, but make sure you use a negative value in autumn/winter. E.g. S 23d22.2m is entered as -23.222

These values are given for the whole hour (no minutes) as they come in the almanac.

L.H.A.: Local Hour Angle. G.H.A. plus your longitude. At the hour (minutes, seconds) of observation.

By pressing “.” (dot) you’ll see the elements used to calculate it.

True Altitude: Your observed altitude, corrected for refraction, semidiameter, height of eye, etc.

Computed Altitude: The altitude for the time of your observation, at your assumed position (Lat/Lon, above).

dh: The difference between the True and the Computed altitudes. Together with the

Azimuth: The azimuth of the observed body, at the time of observation, from your estimated position.

it gives you the necessary data to plot your position line.

The little box just below tells you how many miles and in which direction you'll have to plot the intercept for the line. This information is then reported in the Summary for each sight.

These last two data are actually all you need to plot your position line.

Note that if your dh is greater than 1 degree (60 miles) the little box is grey instead of cyan. You should either check your data or find a closer estimated position.

Bottom line of navigation menu:

It lets you change just about any parameter.

Useful for arbitrary calculations or for

Changing star data:
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This program does not (yet) calculate stars' right ascension and declination.

It has a little database of stars (the 57 "navigational" ones) with their R.A. and Dec. data.

Ever now and then, it's advisable to update them.

The easiest thing is, on the first night of a long passage, update the ones you're going to use, or just update them as you use them. Or you can update them all say twice a year, which is quite sufficient.

I may publish star data files for easy download in the future, or introduce a precession/nutation function that will calculate them.

To update a star's data, just select the star, press Enter until the screen fill up, then press 0 to update the right ascension and then C to update the declination.

The data will be remembered and the database updated when you exit the program (asks for confirmation).

The data are good for about six months.

Error messages:
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If you get an "Impossible Error" message (*), chances are you data files are fubar, or are not in the same directory as the program.

Try restoring them by copying the original ones from the distribution over them (you'll lose all data you've changed yourself) or editing them, they're plain text files.

The file called "data" should contain five entries, separated by a comma. Latitude, longitude, eye elevation, last observed body, timezone correction. E.g. 38,1,2,Sun,1. You can make a file containing 0,0,0,0,0 and it'll get rid of the error message if it was corrupted.

The file called "stars" should contain 171 entries (57*3), separated by a comma. Name of the star, right ascension, declination. A bit more difficult to edit.

(*) I got this error message from a little (Spanish) accounting program I used in the mid-'90s. I just couldn't resist copying it :-)

Source code:
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This is written in QuickBasic.

The code is freely available. Just ask for it.

Bear in mind that I am a sailor, not a programmer. So if you find the code “inelegant” (actually it’s quite messy) don’t blame my programming skills. I haven’t got any.

It is quite extensively commented, though, so the relevant parts should be quite easy to follow.

Contact: see manual in the distribution package, this document is bot-readable.

Formentera, Dec. 26th, 2007

   Marco Livraghi

