Leveling and Centering a Theodolite

In surveying, angles are primarily measured with theodolites. The two fundamental parts of a theodolite are the tribrach and the theodolite body; they can be separated if the tribrach fixing lever is released (you must keep this lever locked at all times except when exchanging theodolite-target, or the theodolite will fall off!). The tribrach has its base fixed to the tripod, and its top fixed to the theodolite body; the three levelling screws in between can be adjusted to level the top of the tribrach and therefore the theodolite. A theodolite must be correctly set up (centered and levelled) before it will produce accurate readings. It is usually equipped with an optical plummet for centering over a survey point, a circular bubble level for rough levelling, and a plate level for precise levelling of the instrument.

Setting Up the Tripod:

(doing this correctly will save a lot of time and frustration in subsequent adjustments!!)

Extend the tripod legs to a proper length (around shoulder height), and set the tripod approximately over the marked survey point. The tripod head should be levelled (use horizontal objects as references), and each leg should make approximately a 70( angle with the ground. Feel free to lift the tripod and redo the above if necessary. Avoid having a tripod leg coming at you; that might cause some inconvenience.


Carefully take the theodolite out of the carrying case, and remember how it was fitted in the box so that you know how to put it back later. Mount it on the tripod, and fasten the tripod screw. Make sure the tribrach base and the tripod head (both triangular) are parallel and share the same centroid to permit maximum translation in any direction, which will be needed later on. Remove the lens cap, put it back into the carrying case, and close the box.

Setting Up the Theodolite: (“ RC-RL-PL-PC “)
(1) Rough Centering:
Secure the front tripod leg. Hold and move the two other legs to roughly center the theodolite by locating the ground mark via the optical plummet. Use the right foot placed near the mark as a guide; see Fig. 1. Secure the tripod legs when done. 
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(2) Rough Levelling (use the circular bubble as the guide):

By adjusting the length of one tripod leg at a time while keeping the other two still, the circular bubble can be levelled without causing disturbance to the previously accomplished centering (check the optical plummet to see this is true).

(3) Precise Levelling (use the plate bubble as the guide):

Rotate the theodolite until its plate bubble is parallel to any two footscrews (A and B), then adjust A and B to center the bubble. The left thumb rule applies as usual (bubble will travel in direction of left thumb). Now rotate the theodolite body by 90(, and center the bubble with the third footscrew (C) only. Repeat this procedure for each 90( revolution of the instrument until the bubble is centered for all four positions. Now check the optical plummet: adjustment of the footscrews has probably disturbed the centering.

(4) Precise Centering
Loosen the tripod screw, and slowly translate (do not rotate) the theodolite around until it is exactly centered over the survey point, then tighten the screw.

(5) Repeat (3) and (4) until levelling and centering are both accomplished precisely.
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