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What is Theodolite?

A surveying instrument and precision instrument for
measuring angles in the horizontal and vertical planes.
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Uses of Theodolite

Use of theodolite:
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Mapping applications and in the construction industry...
Measurement of Horizontal and vertical angle
Measurement of magnetic bearing of lines
Locating points on line

Prolonging survey lines

Determining difference in elevation

Setting out curves

Aligning tunnels

Mining works etc.
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Main Components

» Upper Plate: It is the base on which the

standards and vertical circle are placed.

For the instrument to be in corrent

adjustment it is necessary that the upper
Telescope plate must be perpendicular to the alidade
vertical circtle  @XIS @and parallel to the trunnion axis.

clamp ’ .
s T ]}Jmpﬁ: It has. the same featurgs as in
— a level graticule with eyepiece and internal
ertcal circie . y

verniers focussing for the telescope itself.

Altitude bubbiy Vertical Scale (Circle): Itis a full 400g

cipscrews Plate - scalle. It is used to measure the angle
between the line of sight (collimation axis)

) late cl 3 :
Lower mate camp OF the telescope and the vertical axis.

Leveling scredr Mertical Clamp and Tapngent Screw : This

allow free transiting of the telescope. When
clamped, the telescope can be slowly
transited using vertical tangent screw.

! Vertical circle
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Main Components

Vertical circle

The Lower Plate: It is the base of the whole

instrument. It houses the foot screws and the
bearing for the vertical axis. It is rigidly attached
to the tripod mounting assembly and does not
move.

Telescope Horizontal Scale (Circle): It is a full 400g

vertical circle  SCale. It is often placed between the upper and
camp  |ower plates It is capable of full independent
Trunnion axis : x ;

rotation about the trunnion axis.

Vertical circle

ks Ihe Upper Horizontal Clamp and Tangent

Altitude bubble  Screyy: used during a sequence or “round” of
Clip screws Plate NOrizontal angle measurements.

bubbles Il | ” i | |

Upper plate clampScrew: These must only be used at the start of
Lower plate clamp ; :
horizontal angle measurements to set the first
Levelling screw reading to zero
The vertical and horizontal circles require
illumination in order to read them. This is
usually provided by small circular mirrors






objective /- \artical axis
S — Sight axis, collimation
axis
H — horizontal axis

(telescope rotary axis )

L — level axis
(the alidade axis)




 Provides the value of observation directly
in viewing panel.

» The precision of this type of
instrument varies in the order of 1" to
10".




All the parameters required to be
observed during surveying can be
obtained.

The value of observation gets

displayed in a viewing panel.

The precision of this type of
instrument varies in the order of
0.1"to 10".

Focusing ring

Vertical drive

Interchangeable
eyepeice

Circular level

Screen

Key board

Battery
compartment
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Digital Theodolite

» The important features of total station are:

o

o

Key-board: Control all the functions are controlled by operating key board.

Digital panel: Displays the values of distance, angle, height and the co-ordinates of the
observed point, where the reflector (target) is kept.

) ject: The heights of some inaccessible objects such as towers can
be read directly. The micro-processor provided in the instrument applies the correction
for earth’s curvature and mean refraction, automatically.

Traversing program: The co-ordinates of the reflector and the angle or bearing on the
reflector can be stored and can be recalled for next set up of instrument.

: Whenever a patrticular direction and
horizontal distance is to be entered for the purpose of locating the point on the ground
using a target, then the instrument displays the angle through which the theodolite has
to be turned and the distance by which the reflector should move.
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Comparision of theodolite and Total Station

Theodolite and Total Station are land-surveying instruments used to deduce
information about the plot under consideration for construction buildings,
bridges, roads, highways, dams, etc

A Theodolite specializes in angle measurements (horizontal and vertical) to
the precision of degree

Total station on the other hand, is a multipurpose surveying instrument
based on electronic distance measurement (EDM). They can measure
distance, angles, and elevations with a high level of precision

Theodolites can only measure angles, have a minimum range of about less
than a kilometer and are less precise when compared to Total station, also
less expensive than total station

Total station on the other hand can measure different data rather than just
angles. They have a minimum range of about 1 km and are very precise.
They are hence obviously expensive when compared to theodolites



Modern Surveying Instruments

There are four basic types of this surveying equipment :

Imaging
Total Station

Robotic Total Station

Construction

Total Station Optical Total Station
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Sources of Error 1n

Theodolite

1. Instrument Errors

a) Non-adjustment of plate bubble

b) Line of collimation not being perpendicular
to horizontal axis .

c¢) Horizontal axis not being perpendicular to
vertical axis.

d) Eccentricity of Inner and Outer axes

e) Graduation not being Uniform.

2.Personal Errors

3. Natural Errors
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