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1. Introduction 

Please read the user manual before to use the instrument. 

When not in use avoid leaving the instrument under full sun and don't collimate the sun directly for your safety. 

Be sure that the connection between tripod and instrument is firm; when it’s raining use the rainproof cover. 

Do not store STT402L in the case with locked clamps and keep the case dry. 

When transporting, keep the instrument in the case and try your best to lighten vibrations. 

After working in wet or raining condition, wipe water on the surface and keep it in air, before to store the 

instrument in the case. 

Don't clean the instrument surface with alcohol or other irritant chemical products and use the supplied paper to 

clean the optical parts.  

If you do not use the instrument for a long time, remove the battery pack and store the batteries separately from 

the instrument. 

When the instrument is not used for a long time, take it from of the case and keep it in a dry location. 
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2. Nomenclature 

2.1. Parts of the instrument 

 

 

  

Handle 

Eyepiece 

Circular level 

Display 

Keyboard 

Horizontal motion knob 

Horizontal clamp knob 

Instrument 

height 

mark 
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Objective 

Tribrac

Leveling screw 

Vertical clamp knob 

Vertical 

motion knob 

Serial port 
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2.2. Keyboard 

 

 

Key First Function Second Function 

 Power on or off  

SHIFT Active the second function of keys Send data to other equipment through RS-232C 

HOLD Holding measured horizontal angle  Enter repeat angle measurement mode 

0SET Set horizontal angle to 0°00′00″  LCD and reticle lamp on/off 

V/% Select the zenith angle or grade angle   Turn on/off telescope laser pointer (LP400) 

R/L Select the right or left horizontal angle Turn on/off laser plummet 

 

All keys have two functions, the first function is marked on the key, and the second function is marked above the 

key. At normal mode, the first function is active, and at shift mode, the second function is active. 

Press the [SHIFT] key and release it, the buzzer will ring, and the LCD displays “Shift” at the last line, the instrument 

enters second function key mode. Press the [SHIFT] key again, the instrument enters the normal mode (first 

function key mode) 
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2.3. Display 

 

Display Description Display Description 

 Battery indicator   

Rep Repeat angle measurement Tilt Tilt sensor work mode 

Shift The second function key mode Hold Horizontal angle is holding 

% Percent grade HL Horizontal angle left 

V Zenith angle HR Horizontal angle right 

g Unit display GON ° ′″ Unit display DEG 
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3. Preparation before measurement 

3.1. Power on/off 

Hold pressing the [  ] key (Power key) until all the segments on LCD display. Release power key, the instrument 

enters into measurement mode. 

Keep pressing the [  ] key (Power key) until the instrument display “OFF”, release the key, the instrument will be 

turned off.  

 

3.2. About battery 

3.2.1. Battery power symbol 

A battery icon is displayed at lower-left corner of LCD panel. More black bars mean ‘battery power full’. When one 

bar is left the battery needs to be replaced or recharged. 

 

Avoid using fake batteries: in the unit use only batteries from reliable producers. 

 

3.2.2. Replace the battery 

 

 

  

 

1) Remove the battery 

- Press the button downward as shown left; 

- Remove the battery by pulling it toward you. 

 

2) Mount the battery 

- Insert the battery to the instrument; 

- Press the top of the battery until you hear a click. 
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3.2.3. Recharge the battery 

 

 

Connect the charger and the battery, then plug the charger into the 100~240VAC 

(50/60Hz) power supply: charging will begin. 

The red led becomes fix while the recharge is in progress. 

When the recharge is complete, the led becomes flashing green; usually this it will take 

about 3.5 hours.  

The indicator light on the charger will illuminate three separate colors for varies mode 

conditions: 

• Red flashing led: waiting for the battery connection/battery fault 

• Red fix led: charging in progress 

• Green flashing led: charge is complete 

CAUTION: the battery charger is for indoor use only! 

NOTE: A new battery (or a battery not used for a long time) needs to be fully recharged and discharged several 

times to reach the best performances. Prolong the first charge after the led is green (1-2 hours). If the red les 

flashes when plug the charger, shut off the power and wait a minute to connect it again. 

 

3.2.4. Replace the AA alkaline batteries 

 

 

Open the cover of the AA battery pack, take out the old batteries and put new 4 pcs 

AA alkaline batteries as illustration shows in the direction of + and -, and then close 

the cover. 

NOTE: 

1. Replace all 4 batteries to new ones at the same time. Don’t mix the old 

batteries to the new ones. 

2. If you don’t use the instrument for a long time, please taking the batteries out. 
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3.3. Setting up the instrument 

 

Set up the tripod first: extend the extension legs to suitable lengths and 

tighten the screws on the midsections. Make sure the legs are spaced at 

equal intervals and the head is approximately level. Set the tripod so that the 

head is positioned over the surveying point. Make sure the tripod shoes are 

firmly fixed in the ground. 

 

Mount the instrument on the tripod head. Supporting it with one hand, 

tighten the centering screw on the bottom of the unit to make sure it is 

secured to the tripod. 

 

3.4. Centering and levelling-up 

Basic levelling-up with the circular level 

 

Move the foot screws A and B in opposite direction till the circular 

bubble is perpendicular to a line shaped with screw A and B. The 

direction of rotation in left thumb indicates the movement of the 

circular bubble. 
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Move the bubble to the center of the circle by turning screw C. 

 

Accurate levelling-up with the plate level 

 

Loosen the horizontal motion clamp and turn the instrument till the 

plate level is parallel to a line shaped with screws A and B. Adjust the 

screws A and B to make the bubble in the center of the level. 

 

Turn the instrument approximately 90°. Adjust screw C, till the bubble 

in the center of the level. 

Repeat above steps until the bubble remains in the center of the plate level while the instrument is rotated to any 

position. 

 

Centering with laser plummet 

 

1. As first, switch on the laser plummet: power on the instrument, 

press [SHIFT] key to active key’s second function, press [R/L] key to 

turn on laser plummet. You will see the laser spot on the ground. 

2. Loosen the center screw of the tripod and move the base plate on 

the tripod head until the laser spot coincides with the ground mark 

point. Tighten the center screw. 

3. Repeat leveling and (2) steps until the instrument keeps leveling 

and the laser spot coincides with the mark point when rotating 

alidade of instrument to any direction. 

4. After centering, press [R/L] key to turn off laser plummet to save 

power. 

 

 

 

Cross mark 

Plummet center 
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3.5. Focusing and sighting 

 

1. Reticle cross hairs: 

Point telescope to sky or a uniformly light surface, turn eyepiece 

until cross hairs are sharp and black. The dioptric scale now 

indicates the correct setting for the observer’s eye. 

2. Target image focusing: 

Slacken horizontal and vertical clamps. Point telescope to target 

by means or optical sight. Tighten clamps. Look through 

telescope eyepiece and turn focusing ring until target is seen. Set 

cross hairs close to target by turning horizontal and vertical 

tangent screw. Complete focusing by turning ring until target 

image is sharp and free from parallax, i.e. there should be no 

apparent movement between cross hairs and target as observer 

moves his eye slightly. If there is parallax remove, adjusting the 

focusing slightly. Arrows on the ring indicate the direction to 

infinity. 

  

Telescope plate 
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3.6. Assembling and disassembling from the tribrach 

 
 

Disassembling: 

1. Tighten the fixed screw. 

2. Rotate the clamp knob 180°(200g) 

anticlockwise. 

3. One hand holds up the tribrach, another hand 

holds the carry handle of the instrument and lift 

out the instrument from the tribrach. 

Assembling: 

1. Confirm the tribrach clamp knob is loosened. 

2. Put the instrument into the tribrach lightly, let 

the communication port against in the 

indentation of the tribrach. 

3. Rotate the clamp knob of tribrach 180°(200g) 

clockwise. 

4. Tighten the fixed screw.  

(NOTE: don’t remove the fixed screw from the 

tribrach.) 

5. Check if the instrument and the tribrach are 

stably connected. 

 

3.7. Telescope diagonal eyepiece (optional) 

  

The telescope diagonal eyepiece can be applied to the 

instrument in order to read almost vertical angles. 

Assembling and disassembling: 

• Loosen the eyepiece clamp cover anticlockwise, then take 

out the eyepiece. 

• Put the diagonal eyepiece into correspond eyepiece site, 

tighten the eyepiece clamp cover clockwise. 

  

Instrument 

Tribrach 

RELEASE 

Lock screw 

Clamp knob 

Diagonal eyepiece 

Eyepiece cover 

Clamp cover 

Eyepiece 
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4. Instrument settings 

4.1. Setting mode 

Before starting the first work the following parameters must be checked and set; they will be stored, no need to 

check once again for the next work. 

Keep pressed [R/L] and [  ] keys until “SET” is displayed. Release [R/L] key firstly, then release [  ]: setting 

screen is displayed. Press [R/L] key to shift between different setting items. Press [V/%] to switch the option. 

At the end, press [SHIFT] key to save. 

  

Setting Items Options Descriptions 

1 

ON Set the vertical angle as 0°at horizontal position 

OFF Set the vertical angle as 90°at horizontal position 

2 

ON 
Auto power off without any operation after 20 

minutes 

OFF No auto power off 

3 

1″ Set the min angle reading as 1″(0.2mgon) 

5″ Set the min angle reading as 5″(1mgon) 

10″ Set the min angle reading as 10″(2mgon) 

4 

1 Set the angle unit as Degree 

2 Set the angle unit as GON 

3 Set the angle unit as MIL 

5 

ON Turn off the tilt alert 

OFF Turn on the tilt alert 

6 

ON Press [0SET] key twice to set HA as 0 

OFF Press [0SET] key once to set HA as 0 

7 

3 Laser plummet is switched off after 3 minutes 

5 Laser plummet is switched off after 5 minutes 

10 Laser plummet is switched off after 10 minutes 

OFF Disable the laser plummet 

1 OFF 2 OFF 
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EXAMPLE: How to set the auto power off 

 

Press [RL]+Power keys to turn on the setting mode. Release them when the below 

screen is displayed. 

 

 

Since the auto-power off is related to the 2nd setting item, press [R/L] key and make 

the digit No.2 blinking. 

 

 

Press [V/%] key to switch the option as on. 

 

 

Press [SHIFT] key to save and enter the measurements mode. 

 

 

4.2. Display back light 

Press [SHIFT] once, keyboard will be on the second function mode, press [0SET] key once, display back light will 

turn on. 

If display back sight is on, press [0SET] key once on the keyboard second function mode, back sight will be turned 

off.  

Press [SHIFT] again, to deactivate the second function mode. 

4.3. Right/left horizontal angle 

After switching the instrument, the horizontal and vertical angles are displayed. 

 

Two modes are available for the horizontal angle:  

• HR mode: horizontal angle will increase by turning the instrument clockwise; 

• HL mode: horizontal angle will increase by turning the instrument anticlockwise. 

Press the [R/L] key and release it, horizontal angle changes to “HL. 

1 OFF 

2 OFF 

2 ON 

V  60.856 g 
 

HR 130.954 g 

V  60.856 g 
 

HR 130.954 g 
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4.4. Zenith/grade modes 

Two modes are available for the vertical angle: 

• Zenith mode (V): the angle value range is 0°-360°. 

• Grade mode (V%): the range of grade is -100%～+100%, corresponding angle range is -45°～+45°, 

(horizontal direction is 0).  

Pres the [V/%] key and release it, the vertical angle mode changes from zenith to grade and vice versa. 

 

4.5.Tilt activation 

To activate/deactivate the compensator, please follow that procedure. 

Press [SHIFT] once, keyboard will be on the second function mode. Then, keep pressed [0SET] key until you hear a 

beep sound and “tilt” will appear on the lower side of the display. It will mean that the compensator have been 

activated.  

  

Grade mode 

0%     0% 

100% 100% 

-100% -100% 

Zenith mode 

       270° 

0° 

   90° 

180° 
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5. Measurement 

5.1. Set the horizontal angle to 0 

Aim the target to set its direction as 0 horizontal angle. Press the [0SET] key: horizontal angle will flash. Press 

[0SET] key again, horizontal angle value will change to 00°00′00″. 

It is possible to set the horizontal angle as 0 directly: see 4.1. Setting mode. 

Sighting a 2nd target., the displayed value is the horizontal angle with respect to the 0. 

 

5.2. Set the horizontal angle to a required value 

Turn the horizontal tangent screw until the horizontal angle value that you need is displayed.  

Press the [HOLD] key: the LCD displays “Hold” at the last line, at this status the horizontal angle reading retains 

unchanged when you rotate the alidade. Turning the instrument and sighting the target, press the [HOLD] key and 

release it again, the hold function releases and the horizontal angle will change when instrument is turned: you 

can go on the next measurement 

 

 

5.3. Angle measurement repeat 

 

Press [SHIFT] key to enter the keyboard second function mode, press [HOLD] key to angle repeat measurement 

program. 

Aim at the first target accurately with tangent screw and press [0SET] key to set the horizontal angle as 0 

Aim at the second target accurately with tangent screw and press [HOLD] key.  

Aim at the first target accurately with tangent screw again and press [0SET] key to set the horizontal angle as 0 

Aim at the second target accurately with tangent screw and press [HOLD] key, average horizontal angle between 

target 1 and target 2 will be show. 

Repeat above steps to get more precise horizontal angle 

  

 

V  60.856 g 
 

HR 130.954 g 

               Hold  

2nd target 1st target 
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6. Check and adjustment 

6.1. Plate level 

I. Check 

1. Mount the instrument on a stable device (as tripod, adjusting device), and fix it. 

2. Level the instrument until the plate level is parallel to a line linking leveling foot screws A and B, then adjust 

the two screws to center the bubble. 

3. Turn the instrument 180°/200gon, observe the moving direction of the bubble, if it is still centered, no 

adjustment is necessary, if not, you have to adjust it. 

II. Adjustment 

1. Mount the instrument on a stable device and fix it. 

2. Level it roughly. 

3. Turn the instrument and make the tubular level be parallel to a 

line linking two leveling foot screws, then adjust the two screws 

to center the bubble. 

4. Turn the instrument 180°/200gon, adjust the Adj-screw with 

adjustment pin slightly to correct half of the bubble’s 

displacement when it doesn’t move,  

5. Repeat operations 3, 4 until the bubble remains centered in any 

position. 

 

6.2. Circular level 

I. Check 

1. Mount the instrument on a stable device and fix it. 

2. Level it accurately by the plate level.  

3. Observe the bubble of the circular level, if it is centered, no adjustment 

is necessary, if not, you have to adjust it. 

II. Adjustment 

1. Mount the instrument on a stable device and fix it. 

2. Level it accurately by the plate level. 

3. Adjust the three adj-screws to center the bubble by a wrench. 

NOTE: Be careful when adjusting the three screws, and the tightening 

tension is identical for them. 

Circular Level 

Adjusting pin 
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6.3. The optical sight 

I. Check 

1. Mount the instrument on a tripod and fix it. 

2. Set a cross mark target which apart from the instrument about 

50m. 

3. Take the telescope sight the cross mark. 

4. Observe the optical sight collimator whether collimating the cross 

mark, if collimate the mark, adjustment is not necessary; if not, 

adjust it. 

II. Adjustment  

1. Mount the instrument at the tripod and fix it. 

2. Set a cross mark target which apart from the instrument about 50m. 

3. Take the telescope sight the cross mark. 

Loosen two fixing screws, adjust the collimator, then fix the two screws again 

 

6.4. Laser plummet 

I. Check 

1. Set the instrument on stable device and fix it; 

2. Set a cross mark on the ground under the instrument; 

3. Switch on the laser plummet; 

4. Turn the three leveling screws until the instrument keeps leveling and the laser spot coincides with the cross 

mark on the ground; 

5. Rotate the instrument 180°(200gon) around and check the laser spot and cross mark, if they coincide, 

adjustment is not required. Otherwise, adjust it. 

II. Adjustment 

1. Set the instrument on stable device (1.5 meters apart from the ground) and fix it; 

2. Set a cross mark on the ground under the instrument; 

3. Switch on the laser plummet; 
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4. Turn the three leveling screws until the instrument keeps leveling and the laser spot coincides with the cross 

mark on the ground; 

5. Rotate the instrument 180°(200gon) around and take off the 

protecting cover of the laser plummet, adjust the three 

adjusting screws with the screwdriver to move the laser spot 

to the cross mark, correct only one-half of the displacement in 

this manner. 

6. Repeat operations 3 and 4 until the instrument keeps leveling 

and the laser spot coincides with the cross mark when 

rotating alidade of instrument to any direction. 

NOTE: there are three screws amounted around laser plummet part, only two screws are used for laser accuracy 

adjustment. 

 

6.5. Vertical cross-hair on telescope 

I. Check 

1. Set the instrument up the tripod and carefully level it. 

2. Set a point A front the instrument 50m apart; 

3. Collimate the point A and adjust the vertical tangent screw; If the point appears to move continuously on the 

hair, adjustment is not required. Otherwise, adjust it. 

 

II. Adjustment  

1. Set the instrument and set the point A front the instrument 50m apart. 

2. Take off cover of telescope eyepiece, there are 4 screws for the reticle part. 

3. Loosen all four fixing screws slightly with the cross screw-driver.  

4. Revolve the eyepiece section so that the vertical cross-hair coincides to point A, finally, re-tighten the four 

screws. 

5. Repeat the checking and adjusting until there is no deviation. 

 

6.6. Horizontal collimation error C  

If the telescope’s sight line isn’t perpendicular to the horizontal axis, the collimation error will appear. The 

assembling, transportation and operation will cause this error. 

Un-adjustable 

screw 
Adjustable screw 
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I. Check 

1. Set-up the instrument on tripod or adjustment platform and leveling accurately. 

2. Aim at the cross-hairs of collimator or the obvious target at a distance. Gets the face left angle reading Hl 

and the face right angle reading Hr. 

3. Calculating the horizontal collimation error C according to: 

𝐶 =
𝐻𝑙 −  𝐻𝑟 ± 180°

2
 

if C<8″, no adjustment will be necessary. If C>8″, proceed with the following adjustment.  

II. Adjustment 

1. Rotate the instrument in face right position, turning horizontal tangent screw until: 

𝐻𝑟′ = 𝐻𝑟 + 𝐶 

2. Loosen the shield of telescope’s reticle; 

3. Adjust two screws at left and at right until the vertical hairs of telescope’s reticle coincides with the cross-

hairs of collimator or target. 

 

4. Repeat the check and adjustment procedure until the error is accepted. 

NOTE: 

• When adjusting the screws of reticle, firstly loosen the screw on the moving direction of reticle, secondly 

tighten another screw by the same mount, clockwise turning is for tightening, and anticlockwise turning is 

for loosening, the turning mount for tightening or loosening should be same. 

 

6.7. Vertical index error 

The deviation between vertical circle zero position and horizontal direction is vertical index (𝑖), it is necessary to 

concern this error when measure vertical angle. The instrument program applied a formula to correct this error.  

WARNING: Before starting this operation, be sure to read this manual carefully, otherwise it may cause data faulty. 

Because of the close relationship between vertical index and compensator zero position, it is necessary to check 

and adjust compensator zero position before adjusting vertical circle, the value should be stable when reading. 

I. Check: 

NOTE: Please adjust the reticle of telescope and correct the collimation error before this operation. 

1. Mount the instrument at the tripod or a stable device and level it accurately, then turn on the instrument. 



 

 

STT402L Electronic theodolite – User Manual    21 

 

2. Aim at the cross-hairs of collimator or the obvious target at a distance, VA should be about ±10°. Read the 

face left angle 𝑉𝑙 and face right angle 𝑉𝑟. 

3. Calculate the index error according to the formula below: 

𝑖 =  
( 𝑉𝑙 + 𝑉𝑟 − 360°)

2
 

If 𝑖 <15”, no adjustment is necessary, otherwise you have to adjust it. 

II. Adjustment by program: 

1. Set-up the instrument on tripod or adjustment platform and level it 

accurately. 

2. Keep pressing power key, and press [V/%] key to enter index error adjusting 

screen. “SET F1” will display. 

 

3. Rotate the telescope to aim the cross-hairs of collimator which is ± 10° not 

apart away from horizontal line, press [R/L] key to confirm. “SET F2” will 

display. 

4. Turn the instrument around 180°, and aim the same target 

 

 

5. “SET” will display, press [R/L] key to save new value for vertical index error, the 

adjustment finishes and enter into measurement mode automatically 

 

NOTE:  

• After the adjustment of vertical index I, please check it again. 

• At index error adjusting screen, press [SHIFT] key to enter measurement mode directly, new error is not 

saved. 

  

 

SET F1 
 

HR 91°51’37” 

    

 

SET F2 
 

HR 271°51’32” 

   271 

 

SET 
 

HR 271°51’32” 

   271 
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7. Technical features 
 

 

  

 

 

 

1 Standard deviation based on ISO 17123-3 

TELESCOPE 

Image Erect 

Magnification 30 x 

Field of view 1°30’  

Minimum focus 1.0 m (3,26ft) 

Objective aperture ɸ 45 mm 

Stadia multiplication constant 100 

Stadia addition constant 0 

 

ANGLE MEASUREMENT 

Reading system Absolute encoder 

Minimum reading 1” (0.2 Mgon) 

Accuracy1 2” 

 

AUTOMATIC COMPENSATOR 

System Electronic, dual axis 

Range ±3'  

Accuracy 1'' 

 

LEVELS 

Plate level accuracy  30”/2mm 

Circular level accuracy 8’/2mm 

 

DISPLAY 

LCD on both sides Backlit 

Reticle Illuminated 

 

LASER PLUMMET 

Accuracy 1mm at 1.5 m instrument H 

Laser class/wave Class 2 / IEC60825-1 / 635nm 

 

POWER SUPPLY 
 

Battery 6V Li-Ion / 4 units AA battery 

Operating time 
80 hrs Li-Ion battery 

24hrs AA battery 

 

PHYSICAL SPECIFICATION 
 

Dimensions 153mm x 175mm x 340mm 

Weight 4.5 kg 

Operating temperature -20°C to 50°C (-4°F to 122°F) 

Waterproof/Dustproof IP55 

Serial interface RS 232 

Optional accessories Diagonal eyepiece, battery charger 
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8. Kit components 

• STT402L Electronic theodolite 

• Carrying case 

• Tribrach  

• Rechargeable battery  

• AA battery pack  

• Charger  

• Lens cap 

• Tool kit 

• Cleaning cloth 

• User Manual 

• Rain cover 

• Silica gel 

• Certification 
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