




� Utilize Gyros to Determine 
the Horizon 

� Work at Any Attitude (Tilt) 
of the Aircraft 

� Accurate to Only a Few 
Degrees 



� Mechanical Device - Establishes Artificial 
Horizon in Surveying Instruments 

� Gravity Seeking 
� Utilizes a Pendulum or an Oil Surface 
� Dampened - Magnetically, Pneumatically, 

or Hydraulically 









� Extremely Accurate - TCA1800 = 0.3” 
� Small Operating Range - Only a Few 

Angular Minutes From the True Horizon 
� For The Compensator to Work: strument 

Needs to be Leveled To Within That Range 
In



� Some Compensators Simply Correct The 
Line of Sight - Example: Optical Levels; 
T16 

� Others Provide Data to The Instrument 
Central Processing Unit, So That The 
Resultant Values Can Be Corrected 
Example: TCA1800; NA2002 



� Compensator Should be Free to Seek 
Gravity 

� Near Frictionless - Take Too Long to Settle 
� Solution: 
� Dampened - Magnetically, Pneumatically, 

or Hydraulically 

Damping Systems 



� Compensator Monitors Tilt in Longitudinal 
Axis - Parallel to Telescope 

� Corrects Zenith Angle for Standing Axis 
Tilt Error 

�  Theodolites Can be Leveled Using The 
Compensator - Without the Bubble 

� Example: T16, T1610, T2000 



� Compensator Monitors Tilt in Longitudinal 
And Transverse Axis 

� Parallel and Perpendicular to Telescope 
� Corrects Zenith Angle for Standing Axis 

Tilt Error 



� Also Correct Errors Associated With 
Horizontal Angles Due to Tilt of the 
Standing Axis 

� Theodolites w/Dual Axis Compensators 
Can be Leveled Without Turning the 
Alidade 



� Compensator Operating Range - 3’ 47” 
� Always Wakes Up With the Compensator 

On 
� Compensator Can be Turned Off - For 

Power On Session 
� Do Not Turn Compensator Off, Except in 

Rare Instances 





� The Compensator Is Subject to Small 
Disturbances From Wind, Vibrations, etc. 

� Normally the Compensator Settles Down 
Quickly 

� In Situations That Need the Utmost Accuracy, 
You Must Verify That the Compensator Is 
Settled Before Each Measurement 



� The TCA 1800 Can Be Configured to 
Check the Stability of the Compensator 

� This Configuration Setting is Retained after 
Power Off 



� If The Setting is ON, the Instrument Checks 
the Compensator for Movement Before Each 
Measurement. 

� If Movement is Detected, an “Error 355” is 
Issued and the Measurement Aborted 

� If the Compensator is Stable, the Measurement 
Proceeds. 



� If The Setting is OFF, the Instrument Does Not 
Check the Compensator for Movement Before 
Each Measurement. 

� Uses the Compensator Reading As-Is 
� Small Tilt Errors Could Exist 



Positional Accuracy is a Function of Distance 
and EDM Measuring Mode 

EDM Mode Distance Accuracy 
Standard 100m 

500m 
1000m 

2mm 
2 to 3mm 
10mm 

Precise 200m 
500m 
1000m 

1mm 
2 to 3mm 
10mm 



For Most ODOT Work, With the Exception of 
Certain High Precision Control Surveys: 

Keep Stability Check Off 
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