Example Astro Navigation Tutorial
This is a real life example of an on line astro navigation tutorial I recently gave using the UKHO NavPac3 software. The opening screen is below and gives you some idea of the power and flexibility that the software offers to a busy OOW.  (The reason I bought NavPac is that it means I can take sights and work them very quickly and keep my hand in with the sextant. It takes out the time consuming and blunder prone sight form filling involved in daily astro nav. For your oral though you will need to have done your examined examples by hand but there is nothing stopping you demonstrating your skill, talent, awareness and overall modernity with a supplementary folder of computed sights. The examiner would no doubt be deeply impressed!)
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The free stellarium download available at www.stellarium.org is great for visualising your sky at sea and identifying the constellations you can see out of the window.
The student’s work is in black

Date 29 Oct 2011

Initial Position by 3 point terrestrial fix      43 35’.6N       007 08’.8E

Morning sight. 
Body observed -Sun

Local Time   09h 43m 35s -2 French Summer time
S.A 15  17’.8

I.E .4 off the arc

Dip 4m Normally we use observer’s height of eye corrected by sun’s total correction (Norie’s) which includes dip, refraction and parallax.
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Frankly a 2.5 mile intercept is pretty good for a first attempt, well done!
Our course was 095 T and we made 14 miles since our morning sight. 
Here is where it all gets a little complicated for me;
Mer pass was at 11h 44m UT at Greenwich,   Longitude into time 0h 38m East  i.e  11h 08m No see below
S.A 29 22’.8s (32 22.8 gives an intercept of 0.6 miles so you may have misread the sextant!)
I.E .4

Dip 4m

 

This gives a speed over the ground of 7 knots. (give or take).
The DR position at meridian passage was (by calculation / taken from the chart)
Lat N 43 33.5 Long E 7 42.3
 

You will remember that 15 degrees of longitude = 1hour
                                  so 1 degree of longitude = 4 mins
and therefore              15 minutes of longitude = 1 minute
so 7 degrees 30 minutes = half an hour ie 30 minutes
and 12. 3 minutes of arc = just under a minute in time (48 secs)
and 1144 minus 31 minutes (long.E) is 1113 as shown in the second plot I sent you. 
(You may have to iterate the calculated DR a couple of times to get a decent estimate for Merpass position)
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If you look at the second screen shot I sent you (above), the sextant altitude of the sun at merpass should have been about 32° 50 So I suspect finger trouble here (180 mile error).
Otherwise the joy of meridian passage is that Meridian zenith distance = latitude ~ declination (differenced with) so you subtract the true altitude from 90 degrees to get True zenith distance, then add or subtract declination (corrected for longitude by the hourly declination increment) and bob's your uncle!! Out pops latitude.
 

I don’t actually have a chart near to hand and don’t have the course written down for the next step, but we altered course now to a point that would clear the cap d’Antibes so we could draw a triangle on the chart with our positions.

 

We're a bit stuck without an EP in order to transfer our earlier work 

 

Afternoon sight

Local Time   13h 20m 00s

S.A 32 57’.9

I.E           .4

Dip 4m

Now to do a sight reduction using the air tables, you'll remember the following procedure
 

1. Choose a Latitude nearest in whole degrees to the DR lat
2. Obtain GHA Aries from the Nautical Almanac & choose the longitude nearest to the DR longitude which will make LHA Aries a whole degree.
3. Enter the tables with the chosen latitude, the value of LHA Aries from 2 and the name of the star observed.
4 Extract the tabulated altitude (Hc) and the true bearing (Zn) Compass Check!!!!!!!!!
5. Compare the corrected sextant altitude with the tabulated altitude to obtain the intercept.
 

If however you have lost the air tables over the side and are left only the nautical almanac and a scientific calculator you can use the Marc St Hilaire formulae which are summarised rather neatly here: (you might like to print this off). Have a go at this because it is extremely quick and easy.
 

 http://kakopa.com/geo/cnsr01.htm
Can I suggest that you calculate your final observation using one of the above methods and plot it and your transferred position lines on the chart.

 

A further good way of doing a compass check is using the ABC tables in Nories (even quicker than a calculator) and obviously using the sun at sunset and sunrise using the amplitude table. 

 

Please let me know if you can work these reductions out, and if you could give me a brief indication of the math I would very much appreciate it!
Go back over the methods you used in Yachtmaster Theory, if you don’t have the air tables use the Marc St Hilaire method with a calculator.
(You can download the air tables for free with Bowditch at 

http://msi.nga.mil/NGAPortal/MSI.portal?_nfpb=true&_pageLabel=msi_portal_page_62&pubCode=0002
)
