How to make an Armillary Sphere Sundial  ( slightly harder version)

To be used with the Powerpoint file   ‘Armillary Sphere Sundial’
Follow the power point slides and this is still not difficult.
Suitable for bright Year 7 students and older

The principle is exactly the same as the ‘easy’ version but we add in a little more use of degrees and angles.

This dial will work in England and be reasonably accurate up to the Yorkshire area. For dials above this region change the 52( in the workings out to 55(
You will need;

A2 card’ at least 300gsm (A3 is to small) more than 300gsm is better for a less ‘floppy’ sundial
Pen/pencil


Ruler

Calculator

Stapler or tape

Long straws or kebab skewers or similar
Slide 1.

Cut off 2 long strips of card, 1 at 25mm wide which will be your meridian ring and one at 30mm wide which will be your equatorial ring, which carries the hour markings.

Mark a line 10mm in from the end on the 25mm wide strip and 14mm in from the end on the 30mm wide strip.

Slide 2.

Using A2 card your meridian ring strip will be 594mm long with a line (A) at 14mm this leaves you with 580mm which will be the circumference of your ring. Divide the 580 by 360 degrees which means each degree will be 1.6mm.

Slide 3.

Now mark off the following points along the card all from line A;

Fixing point for the equatorial ring, 52( around the ring, therefore 52( x 1.6 = 84mm
Top hole for Gnomon rod, 90( above the equatorial ring; 52(+90( x 1.6 = 228mm

Upper fixing point for equatorial ring, 52(+90(+90( x 1.6 = 372mm
Bottom hole for Gnomon rod, 180( from the top rod hole; 180(+90(+52( x 1.6 = 516mm

Remember, whatever dimension your circumference is, divide it by 360 and apply as above.
Slide 4. 
An alternative to slide 3.

If you want your students to do more work then delete or jump past slide 3 to slide 4 and let them do the working out!

Slide 5.
Now divide the equatorial ring by 24 to get the spacing for each hour. If you marked a line 10mm in from the end this leaves you with 584mm.
584 divided by 24 = 25mm

Mark 12 noon in the centre and the space each hour by 25mm.  Morning hours on the left and afternoon hours on the right.
Slide 6.

Decorate your rings before assembly if you wish.
Slide 7.

Bring the meridian ring into a circle and staple or tape it so the end is against line A.

Do the same for the equatorial ring, staple or stick the end up to line A.

Slide 8.
Now put the equatorial ring into the meridian ring, 12 noon should sit exactly on the lower mark and the upper part of the ring on the upper mark. 

Carefully piece the meridian ring and fit the straw so it sits at 90( to the equatorial ring.

You are looking at a model of a much smaller and simpler armillary sphere.

Slide 9.

Sit the Sundial on any kind of ring with the line A of the meridian ring at the bottom. 

Slide 10.

Point the straw, your Gnomon, north and the sundial will show local time.
Local Noon

Don’t forget that your watch is set to GMT. If you live close to the Greenwich meridian, the prime meridian, your sundial will be close to your watch. But if you live in Cornwall your watch will show 12 noon while your sundial is still at about 11.40am. This is because for each degree east or west you are of Greenwich you will show 4 minutes difference between GMT and local noon. Local noon is when the Sun is directly overhead where you are.

Look at the FAQ and ‘telling the time’ sections of my Sundial web site for explanations about Latitude, local noon, equation of time and sundial time.

www.kentsundials.co.uk
Please e-mail me any comments, questions and pictures of any completed Sundials which I may put onto the Sundials in the classroom’ site.
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