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HOW TO  SET UP A THEODOLITE WITH AN OPTICAL  PLUMB OVER A POINT

This tutorial will show you how to set a theodolite with an optical plumb over a point.    It takes approximately  15  minutes.

You will need:

1 Theodolite with optical plumb

2 Tripod to suit the theodolite

3 Fixed point  on the ground = the nail

1 Set tripod at an appropriate height approximately over the nail.

2 Put theodolite on the tripod and clamp the theodolite with the instrument screw.

3 Slide the optical plumb in/out to focus it on the nail and rotate the crosshairs focus knob adjust the optical plumb crosshairs to suit your eye.  Note some optical plumbs only rotate and don’t slide in/out.

4 While looking through the optical plumb turn the footscrews until the crosshairs centre on the nail.

5 With your foot on the foot of the tripod leg to prevent movement, adjust each tripod leg in turn until the circular/longitudinal bubble on the theodolite is level in all directions.

Note: It is most important to ensure that no movement of the tripod feet takes place

Checkpoint 1:
Check that the optical plumb is still within 5mm of the nail.  If not return to 4.

6 Turn the theodolite until the longitudinal bubble is parallel to the line of two footscrews.

7 Turn the footscrews until the longitudinal bubble is level.

8 Turn the theodolite 90º approximately

9 Level the longitudinal bubble using the 3rd footscrew only.  Do not move the previous 2 footscrews.

Checkpoint 2:
Turn the theodolite until the longitudinal bubble is parallel to the line of the first two footscrews.  Then turn the theodolite 180º.  The longitudinal bubble should stay centred.  If not repeat from 6.

10 Slacken the instrument screw 1 turn.

11 While sighting through the optical plumb, slide the theodolite until the crosshairs are over the nail.

Note:
Try not to rotate the theodolite while you do this movement as it will put the instrument off level.

12 Do 6, 7, 8, 9, and the Checkpoint again.

Checkpoint 3:
Sight through the optical plumb and crosshairs should be centred on nail.  Turn 180º and check that crosshairs are still centred on nail.  If the optical plumb does not remain centred on the nail it is out of adjustment, take it to your service workshop.

GLOSSARY:
Instrument Screw:
The screw on top of the tripod for holding on the instrument

Circular Bubble:
The circular bubble on the theodolite for rough levelling adjustment.

Longitudinal Bubble:
The levelling bubble on the theodolite

Tripod leg:

That part of the tripod from the head to the foot.

Tripod foot:

The lowest part of the tripod that you put your own foot on to push it into the ground, also has a point on the end.

TROUBLESHOOTING:

The optical plumb seems blocked:
There is a hanger for plumb bobs inside some instrument screws, push it to one side and there should be a holder to keep it out of the way.  

The optical plumb is blurred:

Adjust the focus, usually by sliding in/out, or rotating.   Note if the nail is on a peg, the peg should not be too  high as optical plumbs usually have a minimum focus distance of  1-1.2m

I can’t see the nail through the optical plumb:

Put your foot under the tripod to see the relative position of the nail and your foot and adjust with the footscrews accordingly.  

There is not sufficient adjustment on the footscrews to bring the optical plumb over the nail:

Reposition the tripod and start at 1 again.

The longitudinal bubble will not stay centred when I do Checkpoint 2, even though I have repeated from 6 several times:

The longitudinal bubble is out of adjustment.  Take the instrument to your service workshop for adjustment.

The crosshairs do not stay centred when I do Checkpoint 3:

The optical plumb is out of adjustment. Take the instrument to your service workshop for adjustment.

RELEVANT TOPICS:
How to use the Eth50 to set out an angle
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How to use the Theo020a to set out an angle
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