MATO Series MTS800R

Total Station

OPERATOR’S MANUAL



Thank you for selecting the MTS800 Electronic Total
Station. For the best performance of the instrument,
please read this operator’s manual carefully and keep it
in a convenient location for future reference. Some of the
diagrams shown in this manual may be simplified for
easier understanding.

The specifications and general appearance of the
instrument may be altered at any time. And we will not
inform you.

There is a guarantee card in the carrying case, and you

should fill it and post it to our company.
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1.PRECAUTIONS FOR SAFE OPERATION

General

I Do not use the unit in areas exposed to high amounts of dust or ash, in areas
where there is inadequate ventilation, or near combustible materials. An
explosion could occur.

I Do not perform disassembly or rebuilding. Fire, electric shock or burns could
result.

I Never look at the sun through the telescope. Loss of eyesight could resullt.

I  Usesalar filter for sun observation.

I Do not use the carrying case as a footstool. The case is dlippery and unstable so
aperson could slip and fall off it.

I  Donot wield or throw the plumb bob. A person could be injured if struck.

I Secure handle to main unit with locking screws. Failure to properly secure the
handle could result in the unit falling off while being carried, causing injury.

I Tighten the adjustment tribrach clamp securely. Failure to properly secure the
clamp could result in the tribrach falling off while being carried, causing injury.

Power supply

I Do not use voltage other than the specified power supply voltage. Fire or
electrical shock could result.

I Do not use damaged power cords, plugs or loose outlets. Fire or el ectric shock
could result.

I Do not use power cords other than those designated. Fire could resullt.

I Do not place articles such as clothing on the battery charger while charging
batteries. Sparks could be induced, leading to fire.

I Useonly the specified battery charger to recharge batteries.

I Do not heat or throw batteries into fire. An explosion could occur, resulting in
injury.

I  Toprevent shorting of the battery in storage, apply insulating tape or equivalent
to the terminals. Otherwise shorting could occur resulting in fire or burns.

I Do not use batteries or the battery charger if wet. Resultant shorting could lead
to fire or burns.

I Do not use connect or disconnect power supply plugs with wet hands. Electric
shock could result.

I Do not touch liquid leaking from batteries. Harmful chemicals could cause

burns or blisters.



Tripod

I  When mounting the instrument to the tripod, tighten the centering screw
securely. Failure to tighten the screw properly could result in the instrument
falling off the tripod, causing injury.

I Tighten securely the leg fixing screws of the tripod on which the instrument is
mounted. Failure to tighten the screws could result in the tripod collapsing,
causing injury.

I Keep hands and feet away from the tripod shoes when fixing the tripod in the
ground. A hand or foot stab wound could result.

I Tighten the leg fixing screws securely before carrying the tripod. Failure to
tighten the screws could lead to the tripod legs extending, causing injury.

& Laser Safety Information

I This series of MTS800 are equipped with Class 3A laser source for distance
measuring,and some series of MTS are equipped with laser plummet,do not look
directly into the laser beam. Doing so could cause eye damage.

1 Do not frequently start and shut down the laser plummet, which may cause damage
toit.



2. PRECARTIONS

Precautions concerning water and dust resistance

USING

Do not put the instrument in the water. The instrument conforms to 1PX4, so
the normal rain can not damage to the instrument.

Be sure to close the battery cover and correctly attach the connector caps to
protect the SET from moisture and dust particles.

Make sure that the inside of the carrying case and the instrument are dry before
closing the case. If moisture is trapped inside the case, it may cause the
instrument to rust.

Never place the instrument directly on the ground. Sand or dust may cause

damage to the screw holes or the centering screw on the base plate.

Mount the instrument on the wooden tripod, because the metal tripod will
shake, and it will decrease the observing precision.

The tribrach will affect the precision of the instrument, you should check the
screw onit. It must be tighten in order to protect the instrument.

Before your measurement, check all the settings and the parameter of the
instrument carefully.

Never carry the instrument on the tripod to ancther site.

Turn the power off before removing the battery.

OTHER PRECATIONS

If the instrument is moved from a warm place to an extremely cold place,
internal parts may contract and make the keys difficult to operate. This is
caused by cold air trapped inside the hermetically sealed casing. If the keys do
not depress, open the battery cover to resume normal functionality. To prevent
the keys from becoming stiff, remove the connector caps before moving the
instrument to a cold place.

Protect the instrument from heavy shocks or vibration.



3. NOMENCLATURE AND FUNCTION

3.1 Parts of the instr ument

Handle
Peep sight

Handle d
securing screw

Objective lens

Battery
Optical plummet
Horizontal  clamp i
Operation panel

and fine motion

screw .
Leveling foot screw

Tripod clamp

Telescope

Telescope iece
P Ve focusing ring

SCrew

Vertical clamp and

Plate level . .
fine motion screw
Data input /output
Display P P
connector
Tripod
Base plate




3.2 Mode diagram

Record mode
REC/Dist. data LIITH
M eas mode
[ REC’ H o ! "
[Meas] . ZA 9" 43 13
HAR 1200 w/ 12//

M enu mode
MENU '
1. Coordinate
[MENU] 2.50
I (MEAS] 1 [ESC] 3. Resection
Satus screen 4, MLM
5. REM
6. Areacalcul.
MTS TOTAL STATION 7. Offset
Ver 2.6 8. Repetition
NO. 000001 9.S0Oline
[MEM] [ESC] [CNFG]

Memory mode Config mode

MEMORY LY CONFIG LY
1. Obs.condition

2. Known data 2. Instr.const

3. Code 3. Key function

4. Memory status 4. Unit

5. Init. memory




4. BASIC OPERATION

4. 1Basic key operation

Alphanumeric key

@ ® ©
| PAGE! % ®
®.0 0 0
__________________________ _IENTER’
O e =1 @:<‘>@ Power Key
b oo r ------------ I |v
I I
Function Key Cursor Key

1. Power Key
Power on : press [ 1.
Power off : press [® 1, hold on 2 second.
2. Function key
[F1] ~ [F4): Seect the function matching the soft keys.
[ESC]: Cancel theinput data or return to the previous screen.
[SFT]: Switch between upper and lower case.
[BS]: Delete acharacter onthe left.
[PAGE]: Toggle between the display pages.
[ <+ 1. Sdect theitem/ Accept input val ue /Accept the option.
3. Keyboard shortcuts
[SFT] + [*]: Press [SFT] , andthen press [ % ] ,enter the star key mode.
[SFT]1 + [—): Press [SFT] ,andthen press [—1 , turn on laser-pointer.
4. Cursor key
3456: Leéft, right, up and down cursor or select other option
5. Alphanumeric key
[0] ~ [9] : During numeric input, input number of the key. During al phabetic
input, input the characters displayed above the key in the order they
arelisted.
[.1: Input adecimal point.
[-): Input minussign.



Example1: Input file name “MTS”

(1) Press [SFT] to come in the inputting letters mode, and there will
display an letter “a’ on theright of the screen.

(2) Press [5] once andtheninputthe “M”,

(3) Press[4] tomovethecurser totheright, press [7] twiceand
input theletter “T” .

(4) Press [4] tomovethecurser totheright, press [7] onceand
input theletter “S” .

(5) Press [ 1 toconfirmit,

‘Select a job LT

2
J0B:

Example 2: Set the unit of air pressure as “mmHg”:
(DIn the config mode , Press [51]/[6] to move the cursor to
“4.Unit” . Press [ 4~ 1 to confirmit.
(2) Press [5] / [6] to movethe cursor to “Pres. unit”
(3) Press [ 31/[ 4 1to move the cursor and select the unit “mmHg” .
(4) Press [+ ] to confirmit and then exit.

CONFIG 'y
1.0bs. condition

2.Instr. const
3.Key function

Ang. unit *deg (T
Dist. unit *m
Temp. unit *C

Press. unit




4.2 Display functions

Status screen
I
MTS Total Station — | »  |nstrument series
Ver 2.6 ——>»  Softwareversion
NO. 000001 ———  Instrument No.
M eas mode screen

Distance
Vertical angle
Horizontal angle ¢

Battery power
—» Keyssatus
—»  Compensation
—»  Page number

|

'y
a
I

5. 3Display symbol
In the Meas mode , the symbol meaning:

PC
ppm

S
H
\%
ZA
VA
HAR

HAL
HAh

prism constant value
atmospheric correction factor
slope distance
horizontal distance
height difference
zenith angle
vertical angle
horizontal angle right
horizontal angle left
hold on the horizontal angle



5. USING THE BATTERY

This instrument has the charger and battery of itself. The voltage of the battery is 7.2V.
please charge it before measurement. Please read the operation manual carefully before
you useit.

5.1 Charging procedure

(1) Connect the battery case with the charger.

(2)  Plug the charger into the wall outlet. Mount the battery in the charger. Make sure
the battery contact the charger well. When charging starts, the redlamp starts
blinking.

(3)  Thelamp light turns to green when charging is finished.

(4)  When charging finished, unplug the charger and then remove the battery.

5.2 Cautions

(1)  When theinstrument isworking on, don’t remove the battery.

(2) Beforeremoving the battery, turn off the power to the instrument.

(3)  When installing/removing the battery, make sure that moisture or dust particles
do not come in contact with the inside of the instrument.

(4) Periodically wipe clean the pole with the cleaning cloth to keep them free of dirt.

(5)  Please charge the battery at this temperature range 0°C~45C.

(6) Before storing the battery, you should charge it full, and you should charge it
every three months at least. If not doing so, the battery will discharge by itself,
and the voltage will be very low. Life of the battery will be affected.

(7)  The temperature and the humidity will affect the battery discharge speed. So we

advice you store the battery in a dry room and the temperature range should be 0
C~20C.

5.3 Charger operation manual

(D
(2)
(3

(4

(5

(6)

Never use this charger with other batteries.

This charger isa speedy set. it will finished the speed-charging in four hours.
After speed-charging, the capability of the battery will attain 75%~80%. If you
want to chargeit full, you need 2~4 hours small current charging.

When the charger is empty or in the small current charging, the green light will
bright. In the speediness status the red light will bright, when it finished, it will
turn into the small current status.

The battery will not be damaged in the small current status, but you had better
charge the battery not over twenty-four hours.

If there is much electricity remains in the batteries, the charger may not come in
the speediness status. It will charge it in the small current status. If you want to
charge it speediness, you must put the batteries in the charger and then connect

9



the charger with the power supply.
5.4 Installing battery

1. Putthe battery in the battery case.
2. Press the release button and hold the battery
case toward the groove in the instrument.

3. Pushthe case until aclick is heard.

5,5 Removing battery

1. Presstherelease button of the battery case and hold it on.
2. Pull the battery case toward you.

3. Removeit out.

5.6 Battery power display
Thereis a mark on the screen that can be used to check the status of the battery power.

@i (w3

90-100% 50-90%  10-50%  0-10%

If there is no power, the instrument will give an alarm every ten seconds, and it will
display “Battery is low”. You should finish the measurement quickly, saving data and
changing another battery. Or not it will power off after one minute.

10



6. SETTING UPTHE INSTRUMENT

Caution: Mount the battery in the instrument before performing this operation
because the instrument will tilt slightly if the battery ismounted after leveling.

(1) 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.

(2)  Place 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)  Leveling theinstrument with the circular level

(Drotate the foot screw s A. B, make the bubble to the vertical line of the foot

screw center line.
@rotate the foot screw C, make the bubblein the center.

©) OLY

(4)  Leveling theinstrument with the plate level :
@ loosen the horizontal clamp to turn the upper part of the instrument until the
plate level is paralel to a line between
leveling foot screws A and B. Center the ) foot screw C
air bubble using leveling foot screws A and

B. the bubble moves towards a clockwise
rotated leveling foot screw.

2 turn the upper part of the instrument though
90° (100g). The plate level is now perpendicular
to a line between levding foat screws A and B. center the air bubble using leveling
foot screw C.

(5)  Centering the instrument with optical plummet:

Adjust the eyepiece of the optical plummet telescope to the user’s eyesight.

Move the instrument by loosening adjusting screw. Coincide image of the point

11



(6)

on the ground with the center mark of
the optical plummet telescope.
Carefully move the instrument in
order to make it steady.

Caution: don’t rotate the

instrument on the tripod, in order
to decrease the excursion of the
bubble.

Addtive: Centering the instrument with laser plummet:

Press the power key to turn on power of instrument. Press [F4] (LSPT) to switch
the laser plummet,loosen the center screw and move the instrument until the
laser spot located on the marker point exactly,then Press [F4] again to turn off
the laser plummet.

Leveling the instrument accurately
Follow the step 4, until you rotate the instrument and the bubble always in center.

Tighten the centering screw.

1.

FOCUSSING AND TARGET SIGHTING

CAUTION:

(D

(2)

(3

When sighting the target, strong light shining directly into the objective lens
may cause the instrument to malfunction. Protect the objective lens from direct
light by attaching the lens hood.

Observe to the same point of the reticle when the telescope face is changed.

Focus on the reticle : look through the telescope eyepiece at a bright and
featureless background. Turn the eyepiece screw clockwise, then
counterclockwise little by little until just before the reticle image becomes
focused. Using these procedures, frequent reticle refocusing is not necessary
since your eyeis focused at infinity.

Sight the target: loosen the vertical and horizontal clamps, then use the peep
sight to bring the target into the field of view. Tighten both clamps.

Focus on the target : turn the telescope focusing ring to focus on the target.

12



Turn the vertical and horizontal fine motion screws to align the target with the
reticle. The last adjustment of each fine motion screw should be in the
clockwise direction.

(4) Readjust the focus until there is no paralax: readjust the focus with the
focusing ring until there is no parallax between the target image and the reticle.

8. POWER ON

(1)  When the power is switched on, you will hear a buzzer. A self-check is run to
make sure the instrument is operating normally. The instrument number and the
software number will be displayed, and it will display “V angle set 0”.

(2) Rotate the telescope until you hear a buzzer, then the instrument come in the
Meas mode.

Caution :

I If “out of range” is displayed, the instrument tilt sensor is indicating that the
instrument is out of level. Level the instrument once again and the horizontal
and vertical angleswill be displayed.

I Duetovibration or strong wind, the angle display is unsteady. You should turn
off the tilt angle compensation before measurement.

13



9. FUNCTION IN THE STAR (kx)KEY MODE

At any mode, pressing [SFT)] and [ %] can enter the star key mode. In this mode
you can do this:
[F1] —on/ off thelight of the screen.
[F2] ——power on/ off the laser plummet.(only for the instrument with laser plummet)
[F3] —on/off tilt angle compensation.
[F4] ——check the memory status.

Instr. Func LLLTH

0 (0) w=m WM

9.1 Tilt angle display and compensation

1. Press [TILT] tocomein the screen of

the tile angle display and compensation. TILT X (T,
Tilt angle value in X (sighting) direction ig -0° 00’ 26"
displayed on the screen. [TILT) Turn on correction?

1 If the value over 3’ , it will display

“out of range”.

2. Press ['YES] to turn on correction and
return to the star key mode screen. Then Instr. Func L[LTH
the instrument will compensate the tilt

angle. [YES]
0 o

I Setting “Tilt crn” of “Obs.condition” in config mode can turn or off tilt angle correction also,and
the setting remains even the power supply is cut off.
I Therange of the compensator is; £3' .

14



9.2 Checking the memory quickly

1. Press [MEM] todisplay the status of
memory. Mem. status LLITH
I Job: Thecurrentjob. Job: JOBO1
I Recs: thenumber of recordsin the Recs: 254
current job. [VEN] Total: 15216
I  Recs free: The number of the freg Recs free: 14962
record blocks can be used to store dat3
in the memory.
1 Total record: Total record blocksin the
memory.
2. Press [ESC] to return to the star key
mode screen. Instr. Func {iiL,
[ESC]

0 (0) w=m i

15




10. ANGLE MEASUREMENT

I  About recording the data of the angle measurement, please see: “22.2 record the

angle measurement data’.

10.1 Measuring the horizontal angle between two points
Use the “0 SET” function to measure the included angle between two points. The
horizontal angle can be set to 0 at any direction.

Operating Keys Display
1.Sight the first target as at right. O 1st target
Instrument Station

2. Press [0OSET] in the second page of the
Meas mode screen, [OSET] will flash, sg MEAS P
press it again. The horizontal angle at the H
first target becomes0° . [0SET] A 9° 4 13"

[0SET] AR 0° 00 00"

3.Sight the second target, the horizontal
angle displayed is the angle of the two
target points.

1st target 2nd target
O

AN
N\
N\

AN

Instrument Station

ZA 9° 43’ 13"

[

16




10.2 Setting the horizontal angleto a required value

1.You can reset the horizontal angle to a required value and use this value to find the
horizontal angle of a new target.

Operating Keys Display
1. Sight thefirg target and press [HSET]in
the second page of the Meas mode. Set H angle e
HAR:  {Ooieh
[HSET]
2. Enter the horizontal angle value you wish
to set, thenpress [+ ] . VEAS o
H
[«+]
3.Sight the second target. The horizontal
angle from the second target to the valug MEAS e
set asthe horizontal angleis displayed. H
ZA 99° 43’ 13"
HAR 140° 20' 10"

I Cadculatingtheazimuth : Press [BS] .See “12.2 Azimuth angle setting ”

17



2.Pressing [HOLD] performs the same function as above.
Before this operation, you should define the horizontal hold function [HOLD] inthe Meas
mode. See“22.3.1 defining softkeys”.

Operating Keys Display
1.Turn the ingrument by the horizontal
clamp and horizontal fine motion screw MEAS i
until the horizontal angle is displayed as H
the required value. 7A 99° 43’ 13"
HAR 120° 21’ 12"

2.:Press [HOLD ], [HOLD Jwill flash, press

it again,and the horizontal angle display ig MEAS LLLLY
hold. H

[HOLD] ZA 99° 43’ 13"

[HOLDY | Hah 120° 21' 12"

3.Sight the target, and then press{ HOLD] tg
set the target angle to therequired value.

MEAS i)
H

[HOLD] ZA 9° 43" 13"
HAR 120° 21’ 12"

18




10.3 Selecting the direction of horizontal angle (HAL/HAR)

You can sdlect horizontal angle displayed by right angle (HAR) or left angle(HAL).
Before doing this, you should define the [R/L] keys in the Meas mode. See “22.3.1

defining softkeys”.

Operating Keys Display
1.Press [R/L], thehorizontal angle will bg
changed from HAR to HAL.
MEAS anm,
H
[RIL] 7A 9° 43' 13"
HAL 239° ' 48"
2.Press [R/L]again, and it will be changed
back to HAR.
L= ] 1T}
H
[RIL] 7A 9° 43’ 13"
HAR 120° 21’ 12"

Therelation of HAL and HAR: HAL=360" -HAR

19




10.4 % Slope

MTS-800 can display the % slope of vertical angle.

Before this operation, you should define the [A/%]

defining softkeys”.

in the Meas mode. See “22.3.1

Operating Keys Display
1.Press [A/%], the % Sope of the vertical
angle will be display on ZA line MEAS P
H
[A/%]
2. Press [A/%] onceagain, come back tg
display the normal vertical angle.
MEAS LT
H
0
[A//O] ZA 990 43/ 13//
HAR 239° ' 48"
I  Therange of % dope can bedisplayed: 3=300%

I  Whenthevertica angle setting

“horizontal 0”7, “ZA” will display “VA”,

20




10.5 Horizontal angle repetition

To find the horizontal angle with greater precision, perform repetition measurement.

2nd Target(FS)
1st Target(BS) O

3rd meas.Starts 3rd meas.end(average of three measurements is displayed)
2nd meas.Starts

1st meas.Starts

2nd meas.end(average of two measurements is displayed)
1st meas.end(the angle is displayed)

Instrument Station

Operating Keys Display

1. In the third page of the Meas mode , presg
[MENU] ,then select “8.Repetition” .

MENU LLLLK
[MENU] 5.REM
[5] 6.Area Calcul.
[6] 7.0ffset

8.Repetition

2.Press [+~ ], begin with the angle
repetition measurement . Sight the first HARp: 0° 00’ 00"

an
target and press [OK] . Reps: 0
[4_|] Vg: 00 m/ m//
(oK1 Take 1st target
3.Sight the second target and press [OK] .
HARp 30° 00’ 00/
Reps: 1
[oK] vQ: 30° 00’ 0"

Take 2nd target

21



press [ESC] .

Operating Keys Display
4. Sight the target point 1 again, and press
[OKY . HARD 0° ' 0"
Reps: 1
[0K] vg: 30° 00" 00"
Take 1st target
5. Sight the target point 2 again, press [OK )
The added value of the horizontal angle i HARp: 60° 00 02"
displayed on the first line “HARp” and the Reps: )
aue of the horizonta le i oM’ M
ayeragev ue o _ e_ orizontal angle ig [0K) vg: 0° 00 0
displayed on thethird line “AVG”. Take 2nd target
6. Repeat the step 4 to 5, and continue the
measurement.
7. When the measurement is completed,
[ESC]

softkeys”.

I Press [CE] tocance last measurement and redo it.
I Themaximum number of angle measurementsthat can be madeis 10.

I Pressng [REP] in the Meas mode performs the same function. Please see “22.3.1 defining

10.6 Outputting angle measurement data

. Connect the M TS-800 to a compuiter.
2. Define [SEND] in the Meas mode (Please see“22.3.1 defining softkeys’), and set
“22.2 instrument configuration”) .

the communication baud rate (Please see

3. Sight the target point.

4. Press [Send] to output the observed data to the computer.

22




11. DISTANCE MEASUREMENT

11.1 EDM Settings

Complete the following EDM settings before the distance measurement:
I Atmospheric correction factor

1 Reflectivetarget type

I  Prismconstant correction value

I Distance measurement mode

1. Atmospheric correction factor

To perform higher accuracy measurements, it is necessary to find the atmospheric
correction factor from even more accurate temperature and pressure measurements and
perform an atmospheric correction.

MTS measures the distance with a beam of light, but the velocity of this light varies
according to the index of refraction of light in the atmosphere. This index of refraction of
light varies according to the temperature and pressure. In the normal conditions, with
constant pressure, a temperature change of 1°C, or with constant temperature, a pressure
change of 3.6hPa, anindex change of 1ppm . This means the distance measurements will
be changed 1mm for one kilometer. So in order to precisely determine the atmospheric
correction factor, the average air pressure and temperature along the measurement beam
route must be taken. Take care when calculating the correction factor in mountainous
terrain as the difference in height will result in differences in atmospheric conditions
between two points.

I Theinstrument is designed so that the correction factor is O ppm at an air pressure of
1013 hPa and a temperature of 15°C.

I The atmospheric correction factor(ppm) can be calculated using the following
formula and stored in the instrument’s memory.

0.2945X pressure (hPa)
1+0.003661 X temperature (° C)

ppm = 282.80-

1 If theweather correctionis not required , set the ppm valueto O.
I The ppm data can aso be entered directly.

2.Reflective target type
The reflective target setting on the instrument should matches the type of target used MTS
will automatically adjust the intensity of the laser beam and switch the distance
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measurement display range to match the type of target used.If the target does not
correspond to the target settings,accurate measurement results cannot be obtained.

2. Prism constant correction value

When performing measurement with reflective prism ,the prism constant correction value
of the prism (PC)must be set correctly. Reflective prisms each have their prism
constant. This instrument’s prism constant correction value has been set to “0” by default.

3. Distance measurement mode
the mode can be following:

I  Fine Single measurement (Single.)

I Fine Repeat measurement(Repeat.)

1  FineAverage measurement(Average)

I Rapid Repeat measurement(Rapid R)

I Tracking measurement(Tracking)

Operating Keys Display

1. Thefirst page of the Meas mode.
MEAS |
H
ZA 99° 43" 13"
HAR 120° 21’ 12"

2. Press [EDM] to comein EDM setting
screen .

[EDM]

EDM set |

ode:
Refl.Tgt: NO
PC: 0
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Operating Keys Display
3. Press [ 31/[4 ]tochangethe distancg
measurement mode to Rapid Repeat
EDM set LY
measurement mode. .
Mode: Rapid R
(3] Refl.Tgt: NO
(4] PC: 0
4. Press [ 6 ]to come the second line.Presg
[ 31/[ 4 Yto change the refl ective target
i EDM set o
typeto Prigm. )
Mode: Rapid R
(31 Refl.Tgt:
(4] PC: 0
Press [ 6] to comethethird line. Input
prism constant as ““-30”
EDM set I
(5] Zoitla:T - PR?.pld R
(6] efl.Tgt: Prism
OK
5. Press [5]1[6] orpress [PAGE]
directly to come to the temperature ling
of the second page, and input the EDN Sft e
temperature 25 °C. (5] Temp<” C>
(6] Pres<hPa> 1013

ppm: 0
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Operating Keys Display
4. Press [5]1[6] orpress [PAGE]
directly to come to the temperature line of
the second page, and input the temperature
25 °C. (5]

[6]

EDM set LLLTH

5. Press [51/[61] tomove cursor to the
air pressure line, the ppm data is calculated
automatically and displayed on “ppm” line.

EDM set LY
Temp<® C>: 25

[5] Pres<hPa>: [0IK]

[6] 9
6. Press [OK] to confirm the input and
return to the first page of Meas mode. MEAS I
H
[0K]) ZA 99° 43’ 13"
HAR 120° 21’ 12"

1  When ppm value entered directly, temperature and pressure values will be cleared.
| [0PPM ] :Atmospheric correction factor returns to 0 and temperature and pressure are set to the
default values.
I C&Rcrn: Earth curvature and refraction correction. The value can be select from OFF,0.14,0.20 |
It should be taken care when measuring along horizontal distance and height difference .Default
valueis OFF,
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11.2 Distance and angle measur ement
An angle can be measured at the same time as the distance.

I About record distance and angle data please see “21.1 Recording distance
measurement data”

Operating Keys Display

1. Sight thetarget.
1 If the target can not be easily sighted,
the function of returned signal checking

maybe a help.
2. In the first page of the Meas mode, press
[DIST] to start distance measurement. Dist. LI
When measurement starts, EDM Shot PC = 0
informati on(distance mode, prism constant [DIST] ppm = 0
correction value, atmospheric correction Mode: Rapid R

factor) isdisplayed and “Shot” flashes.

3. A short beep sounds, and the measured

distance data(H),vertical angle(ZA),and Dist. T
horizontal angle(HAR) are displayed. [sToP] H 265.437m *
Press [ STOP] to quit distance 7A 99° 43’ 13"
measurement and return to the Meas HAR 120° 21 12"
mode.

4.New measurement results will be displayed

in the Meas mode. MEAS . LLLLY
H 265.437m
ZA 9° 43' 13"
HAR 120° 21’ 12"

5Press [ SHV 1 ,dope distancg [SHV]

“S” horizontal disance “H” and height MEAS LLLLY

difference “V” are both displayed at S 269.303m

same time. H 265.437m
—45..469m
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1 If the single measurement mode is selected, measurements automatically stops after a single
measurement.

During fine average measurement, the distance data is displayed asH_1, H 2,--.to H_9. When

the designated number of measurements has been compl eted, the average value of the distanceis

displayed in the H line.

11.3 Outputting distance measurement data

1. Connect MTS-800 to computer or peripheral equipment.

2. Define [SEND] in the Meas mode (Please see“22.3.1 defining softkeys’), and set
the communication baud rate (Please see “22.2 instrument configuration”) .

3. Sight the target point.

4. Press [Send] to output the distance data to computer or peripheral equipment.
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12. COORDINATE MEASUREMENT

By performing coordinate measurements it is possible to find the 3-dimensional
coordinates of the target based on instrument station coordinates, instrument height,
target height, and azimuth angl es of the backsight point which are entered in advance.

I EDM setting should be done before coordinate measurement. (Please see“11.1
EDM settings”) .

‘Z
Target
Height

I. !

/ Instrument Target
Height Point
1
- )/ ’\ Instrument
/ Statinn
S/ :
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12.1 Inputting instr ument station coor dinate

12.1.1 Inputting instr ument station coor dinate from keyboard

Operating Keys Display
1. In the second page of Meas mode ,
press [CRD] to display coordinats COORD g
measurement menu. 1._0Observation
I  Sdecting “1.Coordinate” in meny [CRD] 2.Stn. data
mode can peform the same 3.5tn. orient
function. 4.Ins.h & tgt.h
2. Select “2.Stn.data” and press [+ ]
to come in the screen of dation Set station -
Input the station coordinates. EO<m> - 0.000
I  When you wish to read in thg [5] 70<m> * 0.000
registered coordinate data in thg [6]
memory , press [READ] . [«+]
I When[ REC]is pressed, instrumen
station data is sored in the currenj
JOB. Please see  “21.3 Recording
coordinate measurement data”.
3. Press [OK] to confirm the station
coordinate and return . COORD LLLLY
1.0bservation
o]

3.Stn. orient
4_Ins.h&tgt.h
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12.1.2 Reading in registered coor dinate data
The coordinate data registered in the memory in advance can be recalled by pressing
[ READ] when inputting coordinates.
Known point data, coordinate data in the current job and coordinate datain any job file
canbereadin.

Operating Keys Display
1.In the screen of setting station -
press [READ] to display the Search point D)
screen of finding  coordinate data. File Known data

The file from which coordinate datg

will be read in is displayed on the CFILE] re.. [

second line. This file can be
LIST

changed by pressing [FILE] .
2. Pr FILE] to sdect th -
i es [ 1 to anothe Select File LI
file Press[ 5]/ [ 6] to move the
[5] 1.Known data

cursor to the required position, -
[6] 2.Current job
press [+=1. P 3.Job list
Example: Select the “Current job”. [+ ] ’
3. Input the point number you want tg
searchandpress [+ ] . _ Search point L)
Youcgnalsoprgss[LlSTltohsIall - File JOBL
data in the file and sdlect thg [+ ] Pt
required point.

4.When the point is found, the
090rdinate of the point will be Set station e
displayed . NO < m > - TR
Press [OK] to set thedataasthe [+ ] E0<m> - 237,358
instrument station coordinate and

Z0<m>:0. 000

return .

In the datalist:

I Press [A]/ V] tomovethecursor up and down from lineto line.

I Press [SFT)] andthen Press [A] / [V ] tomove the cursor from page to page.

I Press [TOP] tomovethe cursor to the list’s beginning, press [LAST] to movethe
cursor to thelist’s end.

I Press [SRCH] toinput the point name and search it.
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12.2 Azimuth angle setting

The azimuth angle of the backsight point can be set by inputting the angle directly or
by calculating from coordinates of the back sight point and the instrument station.

N
Backsight Point 0°
Azimuth
Angle
Instrument
Station
E
Operating Keys Display
1. Sdect “3.Stn.orient” in <COORD>|
menu, and press [+ Jto comein the COORD T
azimuth angle setting. 1.0bservation
[«+'] 2.5tn. data
4_Ins.h&tgt.h
2.Input the azimuth angle directly and
sight the backsight point, press [+ ] Set H angle an

to complete the orientation of thg

instrument station and return.

please see “11.2set the horizontal as the

needed direction”

1 Press [BS)to set azimuth angle by
calculating from coordinates.

[BS]
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Operating

Keys Display

3. Input the coordinates of the backsight
point and press [OK] .
I When you wish to read in and sef
coordinate data from memory,
press [READ ).(Please see “12.1.2
Reading in registered coordinate
data”) .

I Press [ STN ] to input the
coordinates of the ingrument
station .See “ 12.1 Inputting
instrument station coordinate”

248.695

176.254

[0K]

4. Cadculated azimuth angle g
displayed .
Sight the backsight point and press
[ YES] to complete setting and
return to <COORD> menu.

Set H angle/BS LT
H angle: 99° 43’ 13”

[YES]

Take backsight?

12.3 Inputting the height of instrument and prism
if you wish to measure the Z coordinate of target, the height of the prism and the

instrument must be entered.

Operating Keys Display
1. Sdect “4.Insh&tgt.h” in <COORD>
menu, and press [« Jto comein the COORD o
screen of inputting the prism height [5] 1.0bservation
and instrument height. [6] 2.Stn. data
In the third page of the Meas mode| [+ ] 3.Stn. orient

press [HT] to peform the same
function.

4_Ins.h&tgt.h

2.Input the height of the prism and the
instrument, press  [OK ] confirm the
data and return to <COORD> menu.

Ins_.h & tgt.h L
Tgt.h<m>: 1.50

(o1 | s b
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12.4 3-D COORDINATE MEASUREMENT
The coordinate values of the target can be found by measuring the target based on the
settings of the instrument station and backsight azimuth angle.
The coordinate val ues of the target are cal culated using the following formula.
N1=NO+SXsinZ X cosAz
E1=E0+SXsnZ X sinAz
Z1=70+SX cosZ+ih-fh

ih: Instrument height

NO: StationN coordinate S: Slope distance
fh: Target height

EO: SationE coordinate Z: Zenithangle
Z0: SationZ coordinate  Az: Directionangle

Horzontal
Distance

~

Insttument
Station (NO,E0,Z0)




Operating

Keys

Dlsplay [11]

1. Sight the prism at the target point, In
<COORD> menu, select]
“1.Observation” and press [+ ]
to start measurement.

[+']

COORD

1.0bservation

2.5tn. data
3.Stn. orient
4_Ins.h&tgt.h

2.  The coordinate value of the target i
displayed.
Press [ STOPJto quit measurement,
I When the height of the next target
is different, reenter the target
height before beginning the
observation. ( Please see “12.3
Inputting the height of instrument
and prism ),
I Pressing [ REC] can record
measurement results.  (Please seq
“21.3 Recording coordinate
measurement data”)
I Press [EDM ] to change the
settings of EDM. (Please see “11.1
EDM Settings”).

Coord. Ty
N: 156.760m
E: 148.540m

Z: 12.345m

2. Sight the next target and press
[ OBS] to start next measurement.
Continue until all targets have been
measured.

[0BS]

3. Press [ ESC]to finish the coordinate
measurement , return to <COORD>|
menu.

[ESC]

COORD

1.0bservation

2.5tn. data
3.Stn. orient
4_Ins.h & tgt.h
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13. SETTING-OUT MEASUREMENT

Setting-out measurement is used to set out the required point. The difference between
the previoudly input data to the instrument (the setting-out data) and the measured
value can be displayed by measuring the horizontal angle, distance or coordinates of

the sighted point.
Display data=measured data-setting-out data

I  The setting-out measurement should be performed in Face 1.

13.1 Distance setting-out measur ement
The point to be found based on the horizontal angle from the reference direction and the

distance from the instrument station.
Position to be set Out

A distance

Reference direction Present target
Position
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be set out.
(2) HA: included angle between the
direction of the reference and the
point to be set out .

Operating Keys Display
1. Sight thereference direction. QO Reference direction
Instrument Station
2. In the second page of the Meas mode |
press [0SET] . when it flash pressit again MEAS i
and set horizontal angle to O H
[0SET] ZA 99° 43" 13”
HAR 0° 00’ 00"

3. In the second page of the Meas mode,
press [SO] to come in the setting-out 5-0 i
measurement menu. _ 1.5-0 data
1 In the menu mode, sel_ectmg 2.507 [S-0] 2 5-0 obs.

perform the same function. 3.Stn. data

\ 4.Stn. orient
4. Sdect “1.SOdata” andpress [+ ]
to _come in the screen of inputting S_0 H & HA o
setting-out data. Hem> - _
Input the following items: HA -
(1) H: horizonta digance from the
instrument station to the point to [+ 1

38




Operation Keys Display
5. Press [OK] tocomein the setting-out
observation screen. S-0 H LLLLY
dH
dH: horizontal distance difference. [0K] dHA -119° 23’ 18"
dHA: horizontal angle difference HAR 0° 00’ 00”
6. Press [+4=1] to comein the setting-out
leading screen. The horizonta angle
difference between the target and the point S-0 H T
to be set out is displayed on the second . _119° 23’ 18"
line ,and the arrow displays which
direction the target should be moved. HAR 0° 00 00"
I Arrow meanings [«i>1]
< Looking from the station , move the
prism to the | eft.
—: Looking from the station, move the
prism to theright.
1 Toreturn to the setting-out observation ,
press [DIFF] .
7.Rotate the top of the instrument until 0°
displayed on the second line. When the S0 H o
horizontal angle difference is within +30 - 0° 00 01"
", <— will bedisplayed
HAR 119° 23’ 19"
8.Place the prism on the sight line.
OPress [ OBS ] to sat distance
measurement. S-0 H e
Shot PC = 0
[08BS] ppm = 9
Mode: Rapid R
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Operating

Keys

Display

10.When
compl eted,

the distance measurement
the horizontal distance
difference between the target and the
point to be set out is displayed on the
third line. and the arrow displays which
direction the target should be moved.
1  Themeansof thearrow:
{ : Movetheprism forward
t : Movethe prism away
I To change EDM settings, Press
[EDM] . Please see “12.1setting
the distance Meas”

S-0 H (T,
— 0° 00’ 01”
t -15.346m
HAR 119° 23’ 19"

11.Move the prism forward and backward
until the horizontal distance difference
isOm.
When the horizontal distance difference
is within &+ 1cm, t + will be
displayed
1 When repeat measurement mode or
tracking measurement mode is
selected, without any key press, the
setting-out result will be displayed
continuoudy while sighting the

prism.

S-0 H LT
~ 0° 00’ 01"
t 0.001m
HAR 119° 23" 19”

12. Press [ DIFF]
setting-out result.
[ESC]

to display the

Press to return to <S-O>

menu.

[DIFF]

S-0 H (T,
dH 0.001m
dHA 0° 00’ 01”
HAR 119° 23’ 19"

1 Press [MODE] to change setting-out measurement mode,the mode will betoggled between
setting-out distance and setting-out coordinate.
I When repeat measurement mode or tracking measurement mode is selected, press [ STOP] to

stop measurement.
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13.2 Coor dinates Setting-out M easurement

Setting-out coordinates measurement is used to set out the point whose coordinatesis
known. After inputting the coordinates for the point to be set out, the instrument
calculates the setting-out horizontal angle and horizontal  distance and storethemin
the memory. By selecting the horizontal angle and then the horizontal distance
setting-out functions, the required coordinate location can be set out.

1 Tofindthe Z coordinate , you had better attach the prism to a pole etc. with the same
target height.

Backsight
Point

Point to be set out

I nstrument station
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Operating Keys Display
1. In the third page of the Meas mode,
press [S-O] tocomein <S-O> menu. 5-0 P
I Sdecting “2.50” in the menu mods
perform the same function. 2 5-0 obs.
2. Select “3.Stn.data”to input the instrument 3.5tn.data

station data. Select “4.9n. orient”  to set
the azimuth angle. Select “5.Insh&tgt.h’
to input the instrument height and the
prism height. (Please see “12.linputting
instrument  station coordinate”, “12.2
Azimuth angle setting”, “12.3 inputting
the height of instrument and prism”),

[s-0]

\ 4.Stn.orient

3. Sdect “1.SOdata” andpress [+ ]
to come in the setting-out data screen.

S-0 H & HA LI
HA:
[«+]

4. Press [CRD].<S-O Coord.> is displayed.

Input the coordinates of the setting-out point.

I  When [READ] ispressed, registered S-0 Coord. i
coordinates can be recalled and used ag Np<m>: _
setting-out coordinates. ( Please seq Ep<m>:

“12.1.2 Reading in registered [CRD] Zp<m>

coordinate data”)
1  Press [H&HA]to comein the distance

setting-out mode.
I Press [REC]

coordinate data

to record the input
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Operating

Keys

Display

5.After the coordinates entered, press [OK].
The distance and the horizontal angel off
the point to be set out are calculated and
displayed on the screen.

I  When the the prism height has been
changed. Press [HT] to reenter the
prism height before the
measurement.(Please See “12.3
inputting the height of instrument and
prism”)

[OK]

S-0 H & HA

eI 226 4854

HA: 79° 43’ 31"

6.Press [OK] to come in the screen of the
setting-out observation.

[OK]

[

7.Press [«4=%] tocomein the setting-out]
leading screen. Following step 7 to 10 in
“12.2 Digtance setting-out measurement” |
complete the plane coordinates setting-out.
Then observe the difference height between
the target and the required point which
displayed on thefourth line,
1 Meansof arrow:
2. movethe prism upward
¥ . movethe prism downward

[«i>1]

Oo m/ m//
0.001m

[
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8.Move the prism upward and downward
until the value displayed on the fourth
line is Om.

When the height difference approach Om,
two arrows will be displayed.

When dl the values displayed on the
screen are O,then the  setting-out point ig
just located at the bottom of the pole that]
the prism attached to.

S-0 Coord. i
— Oo 0/ 0//
t 0.000m
ry 0.000m

9. Press [DIFF] to display the setting-out
result.
Press [ESC] toreturn to <S-O> menu..

[DIFF]

S-0 Coord. i,

Reference: Distance correction in the coordinates setting-out measurement.

MTS-800 can carry out the distance correction of Average Elevation and Projection

by setting a scale factor .

The correction is performed using the following formula:

(1) The distance on the projection plane:

HDg = HD X scale factor

HDg: The distance on the projection plane.

HD: The distance on the ground.

(2) The distance on the ground:

HD = HDg/ scale factor
I Note When the scale factor is set, it will affect all functions relate to coordinate

measuring.

I  Scalefactor input range: 0.98-1.02. Default value is 1.000000(This means no

correctionis carried out.)




Operating Keys Display
1. Press [EDM] in the first page of the
Meas mode.
EDM set LLLLK
ode:
[EDM] Ref.Tgt: Prism
PC: -30
2. Press [3]1/1[4) orpress [PAGE]
directly to move the cursor to the scale factor
. EDM set i
line.
C&R crn: OFF
(51 Long Meas OFF
[6]1 | [scale F: [N
0K
3. Input the scale factor, press [OK] and
return to the Meas mode.
MEAS LLLTH
H

[OK]
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14. OFFSET MEASUREMENT

Offset measurements are performed in order to find a point where a target cannot be
installed directly or to find the distance and angle to a point which cannot be sighted.

It is possible to find the distance and angle to a point you wish to measure by installing
the target at a location a little distance from the target point and measuring the distance
and angle from the surveying point to the offset point.

There are two measuring methods: distance offset and angle offset.

Before this measurement , the softkey [OFS] must be allocated in the Meas mode
accordingto “22.3.1defining softkeys” .

In the menu mode, selecting “7.0ffset” can perform  the offset measurement also.

14.1 Distance Offset M easur ement
Finding it by entering the horizontal distance from the target point to the offset point.

[1]
O
+Target Point
[=]
8 Offset Point
|

Instrument Station

I when the offset point is positioned to the left or right of the target point, make sure
the angle formed by lines connecting the offset point to the target point and to the
instrument station is almost 90° . When the offset point is positioned in front of or behind
the target point, install the offset point on a line linking the instrument station with the
target point.
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{ : Closer than the target point.

t : Beyond thetarget point.

—: On theright of thetarget point.
<: Ontheléeft of the target point.

Operating Keys Display
1. Set the offset point close to the target
point and measure the distance between
them, then set up a prism on the offset
: MEAS . i
ot S 265.437m
Sight the offset point and press [DIST] o
: . ZA 89° ' 18"
in the first page of the Meas mode tg AR 5 26 1"
measure it.(Please see “11.3 Distancs
and angle measurement”)
2.Press [ OFS] to come in the offset
Offset LI
measurement menu. .
1.0ffset/Dist.
[OFS] 2.0ffset/Angle
3.Stn.data
3.Sdect “1.0ffsat/Dist.” to come in the
distance offset screen. The measurement Offset/Dist. oy
results of the offset point are displayed. S 265.437m
I  Press [OBS] to re-observe the offsetf [+ ] ZA 89° ' 18"
point. HAR 50° 26’ 42"
4.Press [OFST] .Input the follow items:
1)Input the horizontal distance from the
(Hinp ) _ Offset data LI}
target point to the offset point and press
[«]. .
_— Dist<m>: PR
(2) Pressl 3Y/[ 4] to sdlect the direction Direc \
of offset point. [OFST]
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5.Press [OK] . Thedistance and angle

of the target point are calculated and

displayed.
I Pes [ REC ] to record the
result.(Please see “21.1 Recording

distance measurement data”).

I Pres
display
coordinates values.

I Press [NO] to return to display
previous distance and angle.

I Press
menu.

from disgance values

[ SFT] to switch the screen

[ YES] to return to <Offset>

to

the

[OK]

Offset/Target LT
S 263.683m
ZA 89° 53’ 10”
HAR 50° 26' 42"

14.2 Angle Offset Measurement

Sighting the direction of the target point to find it from the included angle. Install offset
points for the target point on the right and left sides of and as close as possible to the
target point and measure the distance to the offset points and the horizontal angle of the

target point.

Target Point

Offset Point

Instrument Station

+
A

Offset Point
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Operating Keys Display
1.Set the offset points close to the target
point , making sure the distance from the MEAS L)
instrument station to the target point and S 265.437m
the height of the offset points and the ZA 89° 33’ 18"
target point are the same, then use the [DI1ST] HAR 50° 26’ 42"
offset points asthe target.
Set the offset point and press [DIST] in
the first page of the Meas mode to begin
measurement.(Please see “11.3 Distance
and angle measurement”)
2.Press [ OFS] to come in the offset
measurement menu screen. Offset i,
1._0Offset/Dist.
[OFS] 2.0ffset/Angle
3.Stn.data
3.Sdect “2.0ffsat/Angle”  tocomeinthe
angle offset screen. The measurement S 265.437m i
results of the offset point are displayed. (5] ZA 89° 33’ 18"
I Press [OBS] to re-observe the offsef [61] HAR 50° 26" 42"
point. [«+] 2nd obs. OK?
4.Press [OK] . Thedistance and angle
of thetarget point are displayed. Offset/Target T
I Press [REC] to record the results S 265.437m
(Please see “21.1 Recording distance ZA 89° 53’ 10"
measurement data”) HAR 59° 35' 28"
I Press [SFT] to switch the screen
[0K]

display from disgance vaues tg
coordinates values.

I Press [NO] to return to the previoug
distance and angle.

I Press [YES] to return to <Offset>

menu.
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Operating Keys Display
5. Press [SFT] , and the coordinate of the
target point will be displayed. Offset/Target TT
I Sdect “3.Sn.data” in<Offset> meny N 162.276m
to confirm the data of the ingrumeny [SFT] E 208.365m
station. zZ 16.378m

6. Press [SFT] to display the distance and
angle of the target point again.

[SFT]

Offset/Target LT
S 265.437m
ZA 89° 53" 10”
HAR 59° %' 28"
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15. MISSING LINE MEASUREMENT

Missing line measurement(MLM) is used to measure the slope distance, horizontal

distance, and horizontal angle to a target from the target which is the reference (starting
point) without moving the instrument.

]

It is possible to change the last measured point to the next starting position.
When measuring the height difference of two or more points, attach the prism to a
pole etc. and make all the targets at the same height.

Measurement result can be displayed as the gradient between two points.

Tatget(P3)

Starting Position(P1)

Target(P2)

Instrument Station

15.1 Measuring the distance between 2 or more points

Operating Keys Display
Sight the target of the starting position,
and press [DIST] in the first page of MEAS @‘
Meas mode to begin measurement. S 10.567m
. (DIST] | 7A 70° 1’ 57"
The measured values are displayed. /
Press [STOP] to stop measurement. HAR 135" 31 2
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Operating

Keys

Display

2. Press [MLM]
Meas mode to come in the missing line

in the third page of the

measurement.
I Sdect “4.MLM”in the menu mode tg
perform the same function.

[mml

MLM I

Obs.2nd target

3.Sight the second target and press [MLM )
to begin observation.
When observation finished , thg
following values are displayed :
Sop: Slope distance of the darting
position and 2nd target point .
Hop: Horizontal distance of the starting
position and 2nd target point.
Vop: Height difference of the starting
position and 2nd target point.

[(MLM]

MLM I

4.Press [S/%] .The distance between twg
pointsis displayed as the gradient between
two points.

Press [S/%]again to return to display the
dope distance.

[S/%]

MLM I
48.755 %
20.354m

5.Sight the next target point and press
[ MLM ] to observe it. Slope distance,
horizontal distance and height difference
between multiple points and the starting
point can be measured this way.
I Sight the darting point and press

[ OBS] tore-observeit.
I When [MOVE] is pressed, the lad]

target measured becomes the new

gtarting position to perform MLM of]

the next target.

MLM )
Sop 27.354m
Hop 20.354m
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15.2 Changing the starting point
it is possble to change the last measured point to the next starting
position.

LY S

~752
Tatget(P3)

Target(P2)

MNew Starting Position
Starting Fosition(P1)

Instrument Station

Operating Keys Display
1 Observe the starting position and target
following steps 1to 3in “15.1 Measuring MLM LI}
the distance between 2 or more points” Sop 27.354m
Hop 20.354m

2.After  measuring the targets, press
[MOVE] . MLM LT

[MOVE]) Move ?
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Operating Keys Display
3. Press [ YES] to change the last
measured point to the next starting MLM i
position. Sop
I Perform MLM following steps 2to 3in [YES] Hop Obs. 2nd target

“15.1 Measuring the Distance between
2 or more points”




16.REM MEASUREMENT

REM measurement is used to measure the height to a point where a reflective target
cannot be directly installed such as power lines, bridge and overhead cables, etc.

b of obiect
b of prism

11
By

Ohbject x l/
L
5///@;1

L

i
hi
] Object Height
l_ above ground
Ht
h1
N7
Target Height

I  The height of the object sighted is calculated using the following formula:

Ht=h1+h2

h2=Ssin 6 ,; Xcos 0 ,,— Scos6 ,

I Beforethis measurement , the softkey [REM] must be allocated in the Meas mode

accordingto “22.3.1 Defining softkeys” .

Sedlecting “5.REM” in the menu mode can perform the same function.

Operating Keys Display
1. Place the target directly under or directly Ins.h & tgt.h {Ium,
over the object and measure the prism Tgt.h<m>: 1.50
height. [HT] Ins.h<m>:
2. Inthethird page of the Meas mode, press [0K]

[HT] to enter the target height. Then

press [OK] toreturn.

55




3. Accurately sight thetarget, press [DIST])
in the first page of the Meas mode to begin
measurement.

'The measurement results are displayed.

Press [STOP] to stop the measurement.

[DIST]

MEAS i)
S 10.567m
ZA 0° U 57"
HAR 135° 31’ 27"

4. Press [REM Jor sdlect “5.REM” in the

menu mode to come in the REM REM (T,
function screen. Ht. 1.50m
[REM] ZA Q0° 1’ 577
S 10.567m
5.Sight the object, the height from the
ground to the object is displayed. REM e
'While rotating the telescope, the height are Ht 2 148m
calculated and displayed in rea time. 7A 85° 38’ 45"
S 10.567m

6. Press [STOP] to stop the measurement.
I Press [OBS] tore-observethetarget.
I  When the prism has been adjusted,

press [HT 1to reenter thetarget height.
I Press [ REM ] begin measurement

again.

[STOP]

2.748m
85° 58’ 55"

10.567m

Press [ESC] to finish this function and
return.

N

[ESC]
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17. RESECTION MEASUREMENT

Resection is used to determine the coordinates of an instrument station by performing
multiple measurements of points whose coordinate val ues are known.

Entry Output
Ni, Ei, Zi: | Coordinates of | NO,EQ,Z0: station point coordinates
known point
Hi: | Observed

horizontal angle

Vi: Observed vertical
angle

Di: Observed distance

Know Point 1 .
ow o EKnown Point 2

Station Point

Enown Point 4
Enown Point 3

MTS-800 can calculate the instrument station coordinates by measuring 2 to 10 known

points. When the measured point more than 2 points, the N,E coordinates of the

instrument station are found using the method of least squares. Therefore the more known

points are measured, the higher the calculation precision can be got.

I  Thefunction can be performed also by selecting “3.Resection” in the menu mode.

I  Using the resection measurement function provided by this instrument need the
known point input and measured in a clockwise direction, or the result maybe
incorrect .
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17.1 Calculating the station coordinate by measuring 2 known point

Operating Keys Display
1. In the third page of the Meas mode,
press [ RESE] to perform this function,
I Sdecting “3.Resection” in the menu
mode can a so perform this function.
[RESE]
2.Input the coordinates of the first known
point. Then sight it and press [OBS] tg Resection g
start measurement. S: 557.259m
Press [STOP] to stop measurement. ZA: 97° 31’ 05"
(STOPY tosiop (oBs] g
3H1° 15" 06
3. The measurement results are displayed on
the screen. Input the prism height of the
known point. S 557.259m LLLLY
ZA: 97° 31’ 05"
HAR: 351° 15’ 06"
Tgt.h<m>: SNV
4.Press [OK] and then input and measure
the second known paint in the same way.
[OK]
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5.When the two known points have been

input and measured, the list of the known

pointsis displayed.

I Press [5]/[6] tomovethe cursor

and sdlect the known point.

I Press [ADD]to add aknown point for|

resection.

I Press [ REOBS] to reenter o
re-observe the known point selected.

I Press [CALC] tosart calculations.

I  Press [Y/N] tomakethe known point]

selected joining for calculation or not.

02: PT-02

6. Press [CALC] . Theingrument station

coordinates  are  calculated  and Resection o
displayed. NO 100.003m
I Press [REC] to storetheresultsin the [CALC) EO 99.998m
memory. 70 0.001m
1 Press [REC] to accept the calculated
results as the new station coordinates.
7. Press [OK] to set theinsrument station
coordinates, then the azimuth angle of Resection D)
the first known point as the backsight Set H angle:
HAR: 131° 17’ 46"

point is calculated and displayed.
Sight the known point 1, press [YES]
to set the azimuth angle and return to the
Meas mode.
I  Press [SKIP] toreturn the Meas mods
without setting the azimuth angle.

[0K]

Take 1st target?
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17.2 Calculating the station coordinate by measuring multiple known points

Operating

Keys

Display

1.Following the steps described in “18.1
Calculate the dation coordinates by
measuring two known points” ,input and
measure two known point, and then the list
of the known points are displayed.

2.Press [ADD] to Input and measure the
other points (in clockwise) in the same
way as described above.

[ADD]

3.Repeat the operation until al required
known points are input and measured.

4. Press [ CALC] to cdculate the
coordinate of the instrument station.
1  Press [OK]to set the coordinate of the
station and return to the Meas mode.

[CALC]

100.001m
99.999m
0.000m

5.Press [ERR] . The standard deviation
which  describes  the  measurement
accuracy are displayed.
Press [ESC] to return to the previous
screen.

[ERR]

Resection
6N
S E

1.8mm
2.6mm

[
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Caution:
In some cases it is impossible to calculate the coordinates of an unknown point if the
unknown point and three or more known points are arranged on the edge of a single
circle. If it occured, Try to take one of the following:

a) Movetheinstrument station as close as possible to the center of the triangle.

b) Observe one more known point that is not on the circle.

c) Perform adistance measurement on at |least one of the three points.
In some cases it is impossible to calculate the coordinates of the instrument station if
the included angle between the known points is too small. It is difficult to imagine that
the longer the distance between the instrument station and the known points, the
narrower the included angle between the known points. Be careful because the points
can easily be aligned on the edge of asingle circle.
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18. AREA CALCULATION

This function can calculate the area of polegon land enclosed with three or more points.
The coordinates of the point can be specified by measuring the point, reading in from
memory , and entering directly.

Input Output
Coordinate: P1 (N1, E1) Area : S
P1 (N1, ED
P1 (N1, ED
N
PT-03
PT-02
PT-04
PT-01
PT-05
E

Before this measurement , the softkey [AREA] must be allocated in the Meas mode
following thestepsin  “22.3.1 Defining softkeys” .
Selecting “6.Area calcul.” in the menu mode can perform the same function.

I Thenumber of specified coordinates points:3 or more,30 or less.

1 Be sure to specify points on an enclosed area in a clockwise or counterclockwise
direction, or the calculated result will not be correctly.
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Operating

Keys

Display

1. Press [Area]l in the Meas mode or
sdect “6.Area Calcul.” In the menu
mode to come in this function screen.

[AREA]

Area calculation LT

2. Sight thefirst point ,and press [OBS] to
begin measurement. When measurement
finished, the measured values arg
displayed .

I  When [READ] ispressed, registered
coordinates can berecalled. (Please seq
“121.2 Reading in  registered
coordinate data”) .

[0BS]

356.751

234.465

3.Press [OK] ,and then specify the next
point. Following step 2, complete specify
the second point and third point, then the
list of the known points is displayed, and
the area of the polegon enclosed with the
known points can be cal culated.

I Press [5]/[6] tomovethe cursor
and sdlect the known point.

1 Press [ADD] toadd aknown point tg
enclose the polegon area.

1 Press [CRD] to enter or measure the
coordinates of the known point selected
again.

Press [CALC] to start calculations.
Press [Y/N] to makethe known point
selected joining for calculation or not.

[0K]

Area calculation I
01: PT-01
02: PT-02

oo i cro | oy

4.Press [ CALC]). Theareaand the perimeter,
of the polegon enclosed with the all
known points are cal culated and displayed.
Press [OK] to finish the area calculation
function and return to the Meas mode.
Press [ESC] toreturn to thelast screen.

[CALC]

Area calculation i,
Pts: 3
Area:
Peri:

281370.000m°
2585.485m
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19. SETTING-OUT LINE

Setting-out line is used for setting out a required point at a designated distance from the
baseline and for finding the distance from the baseline to a measured point.

To perform setting-out line function, define the softkey [LINE] in the Meas mode
following thestepsin  “22.3.1 defining softkeys” .
Sdlecting “9.5-Oline” can perform this function also .

19.1 Defining baseline
To perform setting-out line measurement, the baseline should be defined at first. The

baseline can be defined by inputting the coordinates of the two points,or by inputting
starting point coordinates, direction angle and gradient of the baseline.



and the grade of the basdline can be
calculated by inputting the coordinate
of the second point at the baseline.

Operating Keys Display
1. Press [LINEJinthe Meas mode or select
“9.5-0line” in the menu mode come in S-0 LINE -
<S-O LINE> menu. 1.Def.base line
2_Point
Sdect “4.Stn.data”to input the instrument 3. Line
QaIIOI‘-l data. Select “5.9n. orient” to set [LINE) | 4.Stn.data
the azimuth angle. Select “6.Insh&tgt.h’
to input the ingrument height and the
prism height. (Please see “12.1linputting
instrument  dtation  coordinate”, “12.2
Azimuth angle setting”, “12.3 inputting
the height of instrument and prism”) .
2.Press [+ ] tosdect “Def. basdine” .
Input the coordinate of the basdine Baseline origin e
starting point.
I Torecal the coordinate data registered 0.000
in the memory, press- [RE_AD].(_PIease [« ] 0.000
see “12.1.2 Reading in registered
coordinate data”) .
I Press [REC] torecord the coordinate
datain the memory.
3. Press [OK] after inputting the data, then
input the azimuth and the grade of the [Baseline direc.] LITH
bassline. Press [ OK ]to finish the definition Direc:
of baseline. Slope: 0.0000 %
I When [PT2] ispressed,, the azimuth [0K]
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A4,

Press [PT2] .Input the coordinate of the
second point a baseline.
To recall the coordinate data registered
in the memory, press [READ]. (Pleasg
see “12.1.2 Reading in registered
coordinate data”) .
Press [REC] to record the coordinate
data in the memory.

[PT2]

5.After inputting the data, press [OK] .

The azimuth and the grade of the basgling Baseline direc. i
are calculated and displayed. Direc:

Press [OK] todefinethebasdineand k] Slope: 9 5428%
return to <S-O LINE> menu.

20.2 Setting-out line point
This function can be used to calculate the required point coordinate by inputting the

length and the offset based on the baseline, then this point can be set out by setting-out
coordination measurement.
Before performing setting-out line point, the baseline must be defined.

Y direction

X direction

Baseline

o
Origin 2nd Pt
Length Offset

Required point
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Operating

Keys

Display

1.Sdect “2.Point” in <S-O LINE> menu.
Input the following items:

(1)Length: Distance along the baseline from
the origin point to the position af
which a line extending from the
required point intersects the
basdine a right angles(X
direction).

(2)Offset: Distance along the basdline from
the origin point to the position af
which a line extending from the
required point intersects the
basdline a right angles (Y
direction).

(51
(6]
[«+']

Set-out line

Lengthe<n>: [

Offset<m>:

[

2. After inputting the data , presg
[ OK] .The coordinate value of the
required point is calculated and
displayed.

I Press [REC] torecord the coordinate
value as a known point data. (Pleasg
See “21.3 Recording coordinatg
measurement data”) .

1 Press [SO] to begin the setting-out
measurement of the required point.
( please see “13.2 coordinates
setting-out measurement”) .

Set-out line

843.267m

286.323m
0.000m

[

3. Press [ESC] .Repeat the steps and
continue the measurement.

[ESC]
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19.3 Setting-out line line

Setting-out line line measurement tells how far horizontally the measured point is from
the baseline and how far vertically the measured point is from the connected line. The
baseline can be offset in a horizontal direction if necessary. Before performing setting-out
line line, the baseline must be defined.

offline(-)

e

Offset

Height Difference
Measured point

Profile View
2nd Pt

Origin
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Operating

Keys

Display

1.Sdect “3.Line” in<S-O LINE> menu.
Input the offset value of the line to be
Set-out.

I Offset : How much to move the
baseline. Right side indicates positive
values and left lide indicates negative
value.

Set-out line i,

offset<n: [ N

2. After inputting it, press [+ ] .
Sight thetarget and press [OBS] .
After finished, the
difference between the measured point and
the baselineis displayed.

I Length: Distance adong the baseling

from the origin point to the measured
point.

I Offsat: A positive value indicates the

point is on the right of the baseline and

the measurement

a negative value indicates it is on the
[eft

I dHt: Height difference between the

measured point and the baseline

[+']
[0BS]

line LTI
8.255m
-0.200m

Set-out

-1.102m

I  When repeat measurement mode or tracking measurement mode is selected, without any key
press, the difference between the measured point and the baseline will be displayed continuoudly
while sighting the prism .Pressing [ STOP] can stop the measurement.

I Press [CRD] todisplay the coordinate of the measured point.

I Tochange EDM settings, Press [EDM] . Pleasesee “11.1 EDM settings”

[ESC] toreturn to <S-O LINE> menu.

1 Pres
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20. THE OPERATION INTHE MEMORY M ODE

Memory mode
MEMORY i

2_.Known data
3.Code

4 _Memory status
5. Init._memory

In Status screen, Press [MEM ] to come in memory mode. In this mode, you can do the
operations with the data of the job file and the data in memory. These operations included
reading data from job file, changing file name, deleting or storing job file, outputting data
to computer; inputting coordinate data by hand or from computer, recalling or deleting the
coordinate of known point, inputting ID code of object beforehand for recalled in later
measurement, etc.

20.1 Managing the job file

Operating Keys Display

1.In the Memory mode main screen, Select
“1.Job” andpress [+'] .
A list of the jobs exist in the memory i
displayed, and the number to the right
represents the number of data items in
each job.

JOB002

[«+] MTS001

2. Press [5]/[6] tomovethecursor
to sdlect the job file and press [+ ] tq

JOB T

come in the screen of managing job file. (5]
[6] 2.Comms output
[«+] 3.Rename

4 _Del

The job file marked with “*” is the current job file selected to store data.
Press [A]/ [V¥] tomovethecursor up and down from lineto line.
Press [SFT] andthen Press [ A) / ['¥] tomove the cursor from page to page.

list’send.
I Press [SRCH] toinput the name of job file and search it.
I Press [ESC] toreturntojoblist screen.

Press [ TOP]to move the cursor to the list’s beginning, press [ LAST Jto move the cursor to the
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20.1.1 Reviewing and deleting record injob file

screen.
1 Press [NO] toabort the operation and
return to the record display screen.

Operating Keys Display
1. Select the job file in the job file list, and
press [ 4 ] to come in the screen of 0B i
managing job file. (5]
(6] 2.Comms output
(<] 3.Rename
4 .Del
2. The records within the job file list on the
screen, including the record type and the
name.
I Ang angledata [«]
I Crd: coordinate data
I Stn: dation data
1 Did: digancedata
3.Press [5)/[6] to movethe cursor and
sdlect therecord. R PT001/1 oy
Press [+ ] to display the details of [5] N 235.874m
record in two pages. [6] E 542.765m
I Press [PREV] to display previous [+ ] Z 0.975m
record.
I Press INEXT] todisplay next record.
4.Press key [PAGE] to toggle between twg
pages.
[PAGE]
5. Press [DEL] . Dedetion confirmation
screen is viewed. o
1  Press [YES]to confirm deletion of the
record and return to the record lis) [DEL] Del pt. PT001?
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20.1.2 Change name of a job

Operating Keys Display
1. Select ajobinthejoblist. Press[ 4 ] tg
come in the screen of managing job file. JOB I
[5]
[6] 2.Comms output
[+] 3.Rename
4 .Del
2.Sdect “3.Rename ” tocomein file name
inputting screen. File rename Ty
[5]
(61| Nare:
[«+]
3.Input the new name of the job.
Press [+ ] toaccept it and return tothe
job list screen and the name of the job has J0B002
changed., [+] MTS001
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20.1.3 Deletingajob

Operating Keys Display
1. Select ajobinthejoblist. Press[ 4 ] tg
come in the screen of managing job file. J0B i
[5]
[2] 2.Comms output
[ 1 3.Rename
4 .Del
2.Sdect “4.De”, and a confirmation screen
is viewed. 1JOB 'y
[5]
(6] Del job JOBOO1?
[«]
3.Press [ YES] to confirm the deletion. The
job together with the dataiin it are defeted. J0B002
1 Press [NO] toabort the operation. MTS001
[YES]
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20.1.4 Outputting job data to computer

Operating Keys Display
1. Connect MTS800 and computer. Run
MTS communication software on PC.

2.Select the job in the job list, and Press

[+ ]to comein the screen of managing 308 i
job file. (5]
[6] 2.Comms output
[«+] 3.Rename
4 .Del
3.Sdect “2.Comms output” and press
[« ] . Output format choice menu ig
displayed on the screen. (5] Data format =
[6] 1.Coord. data
[+ ] 2.Raw data
3.Select the output format and press [+~ 1.
Output darts. When the output ig Job/Comms output D)
complete thejob filelist is restored. Job: JOBOO1-
I Press [STOP] to stop outpui. [«+'] Transferring: 23

I  The UART communication protocal MTS800 comply with is: RS232 interface ,8 data bit,1 stop
bit, none parity ,baud rate 1200,2400,4800,9600,19200,
Before output, make sure using the same communication setting as the computer.
Please see “22.2 Instrument configuration”.
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20.2 I nputting coor dinate data of known point

The coordinate data of known point can be input and stored in the instrument’s memory.

These coordinate data can be recalled when setting instrument station, inputting backsight

point and setting-out point in later measurement. The known point coordinate data and job

file data are stored in the difference position in the instrument’s memory. Including job

file data, The instrument can store up to 15000 (15000 to 50000 optional ) points of

coordinate data.

The coordinate data can be input from the keyboard or from the other external equipment.
20.2.1 Inputting coor dinate data of known point from the keyboard

Operating Keys Display

1. In memory mode ,sdect “2. Known

data” andpress [+ ]. KON DAA o
[5] 1.Key in coord.
[6] 2.Comms input
[+ ] 3.List
4.Del all

2. Select “1.Key in coord.”and press [+ ]
come in the inputting coordinate datg

screen.
[«+']

3. Input the coordinates and the name of
known point. When each data item is
finished , press [+ ] .

N<m>: 3786.397 o
E<m>: 4865.274

[«+] Z<m>: 0.000

Pt.:

4. Press [REC] or [+ ] . Thedatais
recorded in the memory and screen in
step 2 is restored. Continue to inputf [REC]
other known point coordinate datg

follow this procedure.

1 After al the datahas been input, press [ESC] to return to <KKNOWN DATA> menu screen.
I  Maximum size of pointname : 8
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20.2.2 | nputting coor dinate of known point from an exter nal equipment

Running MTS communication software on PC , coordinate data of known point can be
entered and edited., and the data that have been edited can be send to MTS800.Before the
communication, Set the communication parameter following the communication

agreement.

1 Press [STOP]to stop datareception in
progress.

Operating Keys Display
1.Connect MTS800 and computer. Run MTS
communication software on PC.
2. Sdect “2.Knowndata” inthe memory
-
modeand press [+ 1] . o
[5] 1.Key in coord.
[6] 2.Comms input
[«] 3.List
4.Del all
3.Sdect “ 2.Comms input” and press
[« 1.known point coordinate data starts Known data e
to be transferred from PC and the number| (5] Transferring--
of received items is displayed on thg (6] Received: 45
screen.
[«+]
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20.3 Reviewing and deleting known point data
All the known point stored in the memory can be reviewed and the data no more needed
can be deleted.

Operating Keys Display
1. Sdect “2.Known data” inthe memory
modeand press [+ ] . KNOWN DATA &
[5] 1.Key in coord.
[6] 2.Comms input
[«] 3.List
4.Del all

2. Sdect “3.Ligt” in <KNOWN DATA>
menu and press [ 4 ] .The known point list
is displayed.
[«+]

3. Move the cursor to the point to be
displayed and press [+ ]. The coordinateg

KNOW1

of the selected point are displayed. 123. 210
I Press [PREV] to display previous [+ ] 34. 534

known point. 4. 216
1 Press [INEXT] to display next known

point.
4. Press [DEL] and aconfirmation screen
isviewed. T
1  Press ['YES]to confirm deletion of the

known point and return to the known [DEL] Del pt.KNOW1?

point list screen.
1 Press [NO] toabort the operation and
return to the previous screen.

I Press [A]/ V] tomovethecursor up and down from lineto line.

I Press [SFT] andthenPress [A) / ['¥] tomovethe cursor from pageto page.

I Press [ TOP]tomove the cursor to the list’s beginning, press [LAST ]to move the cursor to the
list’send.

I Press [SRCH] toinput name of the known point and search it.
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20.4 Deleting all the known point data

This function will delete all the known point coordinate in the memory.

Operating Keys Display
1. Sdect “2.Known data” inthe memory
modeand press [+ ] . KNOWN DATA o
(5] 1.Key in coord.
(6] 2.Comms input
[4_| 1 3.List
4.Del all
2. Sdect “4.Dd al” in <KNOWN DATA>
menu and pres{ «+—' ]. A confirmation screen
i Known data LT
is viewed.
[5]
(61 Are you sure?
[«+]
3.Press [ YES] to confirm the operation and
all the known point will be deleted. " dat o
(111
I Press [NO] toaborttheoperation. nown a_a
1.Key in coord
[YES] 2.Comms output

3.List

4 _Del all
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20.5 Inputting codes

ID code can be entered in the memory of the instrument in advance. When recording

instrument station or observation data, these codes can be recalled and read in.

Press [ESC] to stop and return to <CODE>
menu screen.

Operating Keys Display
1. Sdect “3.Code” inthe memory mode,
and press [+ ] tocomein <CODE>| CODE o
menu screen. (5] 1.Key in code
(6] 2.List
[«] 3.Del all
2. Sdect “1Key in code” and press
[+ ] to beready to input codes.
Input code LT
(1 ode: I
3. Enter the codeand press [+~ ] to storg
it in the memory and the inputting code Input code LK
screen isrestored.
(<"1 code: [HENEREEEN

I Maximumcodesize: 8
1  Maximum number of codes stored: 64
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20.6 Reviewing and deleting codes
Itis possible to review and delete codes stored in the memory.

Operating Keys Display
1. Sdect “3.Code” in the memory mode
and press [+ ] to come in <CODE>|

CODE @
menu screen. (5] 1.Key in coord
(6] 2.List
[+'] 3.Del all

2. Sdect “2.List” andpress [+ 1.The
code list is displayed.
(51 A001
(6] A002
[+'] POINT1

3. Press [DEL] to delete the code on the
line which the cursor |ocates.

A002
[ DEL ] PO INT1
POINT2

4. Press [ESC]to finish this procedure and
return to <CODE> menu. CODE

I
1.Key in code

(ESC]

3.Del all

I Press [A]/ V] tomovethecursor up and down from lineto line.

I Press [SFT)] andthen Press [A] / [V ] tomove the cursor from page to page.

I Press [ TOP)tomove the cursor to the list’s beginning, press [LAST ]to move the cursor to the
list’send.

I Sdecting “3.Dd al” in <CODE> menu can delete all the codes in the memory.
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20.7 Displaying the status of memory

Operating Keys Display
1. Sdect “ 4.Memory satus ” in the
memory mode and press [«+'] . Memory status e
I Jobs: The number of job files in the Jobs . 3
memory. Known pts: 456
I Known pts: The number of known [5] Free recs: 11276
points in the memory. [6]
I  Free recs: The number of the fregd [+ ] ___
record blocks can be used to store datg
in the memory.
I The progress bar show the status of the
memory is occupied..
2. Press [ESC] to return to the memoryj
mode menu. MEMORY LI
1.Job
[ESC] 2.Known data
3.Code
{ 4.Memory status

20.8 I nitializing the memory

This function will delete all the data in the memory and resume the memory to factory
status.

Operating Keys Display
1.Select “ 5.init.memory ” in the .
memory mode and press [+] . Init. Nemory e
(5]
[6] Erase all data?
[«]

2. Press [Yes] to delete all the data
in the memory and return to the \ MEMORY i
memory mode.

[YES]
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21. RECORDING DATA INTHE RECORD MODE

Press [REC] on the second page of the Meas mode to come in the record mode. In this
mode , you can stored the measurement data(distance, angle, coordinates) in the memory

of the instrument.

21.1 Recor ding distance measurement data
In the record mode, distance measurement data , offset measurement data, etc, can be
storein the current job file. It is convenienttouse [ALL] to perform automatic operation

from distance measurement to recording. The content of record include slope distance
vertical angle, horizontal angle , point name, code and height of the target.

Operating Keys Display
1.In the second page of Meas mode, press
[REC] to comein the record mode. REC/Dist. Data an
S
[REC] ZA 101° 19" 37"
HAR 30° 43" 207
2.Sight the target and press [MEAS] tg
begin distance measurement. REC e
S 103.126m
[ MEAS] ZA 101° 19" 37"
HAR 350° 43’ 20”
3. Press [STOP] to finish measurement.
The measurement results of the targe] REC/Dist. Data L
marked with “*” are displayed on from *S 103.126m
the second line to the forth line of screen. | [STOP] *ZA 101° 19" 37"
*HAR 350° 43’ 207
NO REC
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4. Press [REC] torecord the datamarked
with “*”
Input the follow items:
(2)Point name (Maximum size: 8)
(2)Code(Maximum size: 8)
(3) Prism height
I If no job file selected for storing the
data, you should sdlect it first.
I Press [VIEW] to check the records
that have been stored within the current
jobfile.
I When the cursor locates the code line,
the code registered in memory can be
recalled and read in.

[REC]

5.Press [JOB] to sdlect ajob file for storing
the data .

[JoB]

Select a job LT

Job: |

6.Enter thename of the desired job file and
press [+ ] .
If thejob file exist in the memory, then it will
be sdected for storing the data, or the
instrument will ask you if a new job should
be created.
I  Press [LIST]) tosdectajobinthejob

list.

[+']

New job LTTT

Create new job ?

7.Press [YES] to create a new job and
select it asthe current job file and return tg
the step 4.

[YES]

Rec >> JOB02

Code:

Tgt.ht: 1.232
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Operating Keys Display
8. Check the input items, then press [OK ]
to store the measurement data in the current REC/Dist. Data T
job file and return to the step 1. 103.126m
(0K] 101° 19" 37"
30° 43" 20"

I  Press [ALL] to perform distance measurement and automatically record the results.
In this case, the point number is the last point number add one, the code and target height remain
the same. When the measurement results recording finished, the results will be displayed for two

seconds, then the screen of step 1 isrestored.

I  When [OFS]ispressed, offset measurement (distance offset. angle offset) can be performed.
(Please see “14.0ffset measurement”) .

21.2 Recor ding angle measurement data
Angle measurement data can be stored in the current job. It is convenienttouse [ALL]
to perform automatic operation from angle measurement to recording. The content of
record include vertical angle, horizontal angle, point name, code and height of the target.

Operating Keys Display
1.In the second page of Meas mode, press
[REC] to comein the record mode. REC/Dist.data i
S
[REC] ZA 101° 19’ 377
HAR 350° 43’ 20”
2. Press [MODE] to change mode tq
recording angle data mode. REC/Angle data LI
I Press [0SET] to set the horizontal S
angleto 0. [ MODE] ZA 101° 19’ 37"
HAR 350° 43’ 20”




Operating Keys Display
3.Sight the target and press [MEAS] .

The angle measurement results of the targef] REC/Angle data @i
marked with  “*”  are displayed.

[ MEAS ) *ZA 101° 19’ 37"
*HAR 350° 43" 20"

4. Press [REC] to record the measured
results.

Input the follow items:
(1)Point name
(2)Code

(3) Prism height

1 Press [JOB] to change and select the
current job.

I Press [VIEW] to check the records
that have been stored within the current
jobfile.

I When the cursor locates the code line,
the code registered in memory can be
recalled and read in.

5.Check theinput data, then press [OK] tg

store the angle measurement data of the

[REC]

target and return to the step 2. zEC/AngIe data =
[oK]) ZA 101° 19’ 37”7
HAR 350° 43" 20"

I  Press [ALL] toperform angle measurement and automatically record the results.
In this case, the point number isthe last point number add one, the code and target height remain
the same. When the measurement results recording finished, the results will be displayed for two
seconds, then the screen of step 2 isrestored.
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21.3 Recor ding coor dinate measurement data

In the record mode, coordinate measurement data, offset measurement data, etc, can be
store in the current job file. It is convenient to use [ALL] to perform automatic
operation from distance measurement to recording. The content of record include
coordinates, point name, code and height of the target.

Operating Keys Display
1.In the second page of Meas mode, press
[REC] to comein the record mode. REC/Dist. Data T
S
[ReC] ZA 101° 19" 3
HAR 30° 43" 20"

2. Press [MODE] twice to change modg

to recording coordinate data mode. REC/Coord. data T
S
ZA 101° 19’ 37"
[MODE] HAR 3@0 43/ 20//

3. Sight the target and press [MEAS] tq
observe the target. The measurement

results of thetarget marked with “*” are REC/Coord. data LT}
displayed on from the second line to the *N 156.295m
forth line of screen. [VMEAS] *E 143. 471m

*Z 22.089m
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4. Press [REC] to record the measured
results.

Input the follow items:
(1)Point name
(2)Code
(3) Prism height
1 Press [JOB] to change and select the
current job.
I Press [VIEW] to check the records
that have been stored within the current
jobfile.
I  When the cursor locates the code line,
the code registered in memory can be
recalled and read in.
5.Press [VIEW] .The records within the
current job file list on the screen. pleasq
see “20.1.1 Reviewing and deleting
record in job file”. [VIEW]
Press [ESC] toreturn.

[REC]

6.Check theinput data, then press [OK] tg

store the coordinate measurement data of] REC/Coord. data iiE
the target and return to the step 2. S 242 _476m
[0K] ZA 101° 19’ 37"
HAR 350° 43" 20"

I  Press [ALL] to perform coordinate measurement and automatically record the results.
In this case, the point number is the last point number add one, the code and target height remain
the same. When the measurement results recording finished, the results will be displayed for two
seconds, then the screen of step 2 isrestored.

I  When [OFS]ispressed, offset measurement (distance offset. angle offset) can be performed,

(please see “14.0ffset measurement”) .
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22. CHANGING THE PARAMETER SETTINGS

This section explains the contents of parameter settings and how to change settings,
Each item can be changed to meet your measurement requirements and remains until it
is changed again, ,even when the power is cut off.

22.1 Observation Condition
The items and their options list in the following table can be set in Observation Condition
setting. The option marked with “*” is factory setting.

Items Explanation

Select vertical angle display method from zenith
(0~360° ) or vertgo (0~£90° ).

V.obs

Select whether tilt angle compensation function is
enabled.

Tilt crn

Select whether collimation correction function is
enabled.

Coall. crn

Ang. reso Select angle resolution..

Select priority distance display mode in the Meas
mode

Dist. mode

Operating Keys Display

1.

In the Meas mode, press [ESC] tg
come in the status screen.

MTS Total Station
[ESC] Ver 2.25

NO. 000001
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Operating Keys Display
2. Press [CNFG] to come in the config
mode.
| CONFIG @
1.0Obs.condition
[CNFG] 2.Instr._config
3.Key function
4.Unit
3.Sdect  “ 1.0bs.condition” and  presy
[+ ] to comein the observation condition
setting screen. V.obs ang
Tiltcrn *No
[«+'] Call. crn *No
Ang. reso *1"
Dist. mode *Hdist
4. Press [51]/16]tomovethe cursor up
and down to select item. Press [ 3)/[ 4 ] V.obs Vertgo =
to change the option of theitem. [5] Tiltcrn *No
Example: Change the vertical angle display| (6] Call. crn *No
method to “Vertgo”, change the distancg [31] Amwew <L
display modeto “Sdist” . (41 | [DDistmde NETREE |
5. Press [+ ] to accept the option change
and return to the config mode menu. CONFIG (I,
1.0Obs.condition
[«+] 2.Instr.config

3.Key function
4.Unit
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22.2 I nstrument configur ation
The items and their options list in the following table can be set in Instrument
Configuration setting. The option marked with “*” is factory setting.

Items Options Explanation
Auto off *No To save power, select whether to turn power supply off
20min automatically if no key pressin twenty minutes.
No To shorten time of the first distance measurement, select
EDM standby | *2min whether to make EDM on standby and the time interval of
5min turnning off power to EDM.
1200
2400 Select the baud rate of communication with external
Baud rate 4800 equi pment.
*9600
19200

Operating Keys Display
1.In the config mode , Sdect
“2.Ingr.config” and press [+ ] to come (5] Auto off w
in the instrument configuration screen. EDM standby *2min
(6] Baud rate *9600
[«]
2. Press [51/16] to move the cursor up
and down to select item. Press [3)/[4]) [5] Auto off 20min
to change the option of theitem. [6] EDM standby No
(3] Baud rate 1200
[a]
3. Press [+~ ] to accept the option change
and return to the config mode menu. CONFIG LT}
1.0bs.condition
[«+] 2. Instr.config
3.Key function
4.Unit
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22.3 Allocating key function
It is possible to allocate the softkeys in Meas mode to suit the measurement conditions.
The current softkey allocations are retained until they are revised again, even when the
power is cut off. It is possible to register three sets of key function allocations.Def.1,Def.2
and Def.3.,and these all ocations can be recalled at anytime.
It is possible to improve the efficiency of measurement operation in high degree because
unique softkey allocation can be preset to suit various applications and the ways that
different operators handle the instrument.

In the status mode screen , press [CNFG] to come in the config mode. Select
“3.Key function” and press [+ ] to come in key function menu. In this menu,The
following operation can be done.
I Allocating softkeys
I Registering a softkeys allocation
I Recalling a softkeys allocation

When softkey allocations are recorded and registered, the previously recorded key
settings are cleared. When a softkey array is recalled, the key array is changed to the key
array that has been recalled, clearing the previous key array.
23.3.1 Defining softkeys
The following are the softkey allocations in Meas mode when the instrument was
shipped:

Pagel [DIST] [SHV] [HSET] [EDM]

Page2 [O0SET] [CRD] [SO] [REC]

Page3 [MLM] [RESE] [MENU] [HT]

The following functions can be allocated to the softkeys.

[DIST]: Distance measurement

[SHV]: Switch between angle display and distance display

[HSET]): Setrequired horizontal angle

[EDM): Setting EDM

[0SET]): Set horizontal angleto O

[CRD]: Coordinates measurement

[SO): Setting-out measurement

[REC]: To record mode

[MLM]: Missing line measurement

[RESE]): Resection measurement

[MENUJ): To menu mode (coordinates measurement , setting-out measurement ,
resection measurement, missing line measurement , REM measurement , area
calculation, offset measurement , repetition measurement, setting-out line)
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[HT] Set theinstrument station height and target height
[HOLD] Hold horizontal angle /release horizontal angle
[R/L] Select horizontal angleright / left

[ REP] Repetition measurement

[A/%] Switch vertical angle/siopein %
[VIEW] Display data within the current job

[ OFS] Offset measurement

[FT/M1 Switch unit of distance between meter/feet
[ SEND] Output measurement results to an external equipment

[REM ] REM measurement
[ AREA] Surface area calculation
[COMM ] To communication mode

[LINE] Setting-out line measurement

Operating Keys Display
1. In config mode menu, select “3.Key|
function”, and then press [+ 1 to come Key function e
in <Key function> menu.
[<+] 2.Registration
3.Recall
2. Sdect “1.Define” andpress [« 1] .
Currently allocated softkeysin Meas mode Key function o
are displayed. The cursor of the selected
softkey flashes. [«+] DIST g2\ HSET  EDM
OSET CRD S-0 REC
MLM  RESE MENU HT
3. Press [31/[41] tomovethecursor tg
the softkey whose function you want tQ Key function my
change. (3]
(4] DIST SHV HSET  EDM

OSET CRD S-0 REC
MLM NS MENU  HT
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4. Press [5)/[ 6] to change the function
of this softkey. -
Key function LT
(51 DIST SHV HSET EDM
[6]
OSET CRD S-0 REC
MM [RSTE4 MENU HT
5.Repeat step 3 to 4 until al required
softkeys have been allocated.
6. Press [+~ ] torecord the alocations -
) Key function LT
and return to <Key function> menu.
[«+'] 2.Registration
3.Recall

22.3.2 Registering a softkeys allocation

After the softkey allocation defined, it can be registered in user setting 1 to 3 ,and the
factory setting and user setting can be recalled later whenever you want.

Operating Keys Display
1. In <Key function> menu, sdect
“2.Registration” and press [« ] . -
Key function LT
[5]
[6] 2.Def.2
[«+] 3.Def.3
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2. Select one of the three position as the

Key function I,
softkey array to be registered and presg ey tunc
[«]. [S]
[6] Register to Def.1
[«+]
3. Press [YES] .The softkey array ig
. ey Y Key function LITH
registered and the key function meny
screen restored.
[YES] 2.Def.2
3.Def.3

22.3.3 Recalling a softkeys allocations

The softkey array registered in memory and the factory setting can be recalled when
necessary. At the same time, the current softkey allocations are cleared.

Operating Keys Display
1.In  <Key function> menu, sdect
“3.Recall” and press [+ ] . Key function LT}
(5]
[6] 2.Def.2
[«] 3.Def.3
4 _Default
2. Select the softkey array you want to recall -
) Key function LT
andpress [« ] . <Key function> menu )
screen is restored. This displays the 1-Def!ne i
functions in the recalled array in Meag [«'] 2oRegistration
mode.
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22.4 Unit setting

The option Marked with “*” isthe factory setting .

Operating Keys Display
1.Sdect “4.Unit” and press [+ ] to
comein the unit setting screen. Ang. unit Iy
. ) "
(5] _Il?lst. unlt-t *rPC
(61 | | ottt *a
[«+] '
2. Press [51/[6] tomovethe cursor up
and down to select item. Press [3)/[ 4] _
. _ [5] Ang. unit *deg LT}
to change the option of theitem. _ _
. i [6] Dist. unit *m
I Angle unit: *deg/gon/mil ) .
I Distance unit: *m/ft (31, Temp. unit s
: [4)]) Pres. unit mmH
I Temperature unit: *'C/ °F. :
I Pressure unit: *hPa/mmHg/inHg
5. Press [+ ] to accept the option change
and return to the confi modeﬁwenu ’ CONFIG =
9 ' 1.0bs. condition
[«+] 2.Instr. config
3.Key function
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23. SETTING THE INSTRUMENT CONTANT

The instrument constant will affect the accuracy of measurement result, therefore setting
of these should be performed with special care.
23.1Tilt zero point error check and adjustment
If tilt angle compensation has been selected, the tilt zero point error will adversely affect
vertical angle measurement. So it is necessary to check and adjust the tilt zero point error
periodically.
23.1.1 Checking zero point error
1. Carefully leve theinstrument. Press [SFT), andthenpress [%] tocomein
the star function mode.
2. Sight the target, then press [ TILT] to display the tilt angle in the X (sighting)
direction. Wait for the display to stabilize, then read the tilt angle value t1.
3. Rotate the top of the instrument through 180° and sight the same target again.
Wait for the display to stabilize, then read the tilt angle value t2.
4. Caculatethe offset value (tilt point zero error).
T_offset = (11+t2) /2
If the offset value falls within the range £20” , adjustment is not necessary. Or
adjust the value using the following procedure.

23.1.2 Tilt zero point error adjustment

Operating Keys Display

1. Leved ingrument carefully, then turn the
power on. When the message to prompt
setting vertical angle to O is displayed,
press [3] and hold on, whilerotating the
telescope at the same time until the screen
of inputting password is viewed.

Instr.ADJ LT

[3] Password: _

2. Input “1234”, then press [+~ ] to come
in <Instr. ADJ> menu. Instr. ADJ i

[+']

2. VO & Coll.crn
3. Instr.const
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3. Sdect “1Tiltoffset” andpress [+ ]

to start a_ldjustment. | RII_: offset 13 =
I  Pressing [OSET] can set horizonta [« ] AR 350° 19’ 22"
angleto0. <Stepl> Take F1?
4. Sight the target point in Face 1. Wait for
the display of tilt value to stabilize , then TILT offset o
TILT 25
press [OK] . o
I Press [CE] tocance thelast operation AR 170° 19° 26
o recto it [0K] <Step2> Take F2?
5.Loosen the horizontal clamp, rotate the top
of the instrument through 180° ,then sight] Tilt offset e
the same target in Face 2. Wait for the offset: -9
display of tilt value to gahilize, then presg o
[OK] . If there’s no eror in operation, (0K Set?
the new offst value of tilt zero ig
displayed.
6. Press [OK] to accept the new value for
correction and return to <lngtr. ADJ> Instr. ADJ pom
menu.
I Press [CE] to discard the value and [0K] b V0 & Coll. corn
repeat the procedures mentioned above. 3. Instr. const
7.Press [ESC] toreturn to the Meas mode
and the new correction congtant is in [ESC] MEAS {Ium,
effect. H
ZA 99° 43’ 13"
HAR 350° 19' 23"
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23.2 Vertical circleindex error and collimation error correction
With this option, making both face angular observations , you can measure collimation
error in your instrument so that the instrument can correct subsequent single face
observations. The 0 index of the vertical circle of your instrument can be reset also, and
the index error that will affect the accuracy of vertical angle measurement can be

corrected.
Operating Keys Display
1. Leved ingrument carefully, then turn the
power on. When the message to prompt
setting vertical angle to O is displayed, Instr. ADJ @
press [3] and hold or_l, whlle_rotatmg the (3] Password: _
telescope at the same time until the screen
of inputting password is viewed.
2. Input “1234”, then press [+~ ] to come
in<Instr. AD .
N <Instr. ADJ> menu Instr. ADJ I
[«] 2.V0 & Coll. crn
3.Instr. const
3. Sdect “2V0 & Call. an” and press
[«].
0 & Coll. crn LITH
[5] ZA 93° 25’ 32"
[6] HAR 350° 19’ 22"
[+ ] <Stepl> Take F17?
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4. Accuratdly sight atarget with a distance of
30m or further in Facel, then press [OK ].

. 0 & Coll. crn LI
1 Pres [CE] to cancel the last operation 7n 93° 25/ 32"
andredoit. [oK] HAR 350° 19' 22"
<STEP2>: Take F2?
5. Loosen the horizontal clamp, rotate the top
of the instrument through 180 ° VO & Coll. crn (T,
accurately sight the same target in Face 2, V.ofs. 0° 00" 07"
If there’s no error in operation, the offset| [0K] C.ofs. -0° 00’ 03"
value of vertica circle index and Set ?
collimation are displayed.
6. Press [OK] to accept the values for
correction and return to <Instr. ADJ| Instr. ADJ (T,
menu. 1.Tilt offset
I Press [CE] to discard the values and [ YES]
repeat the procedures mentioned above. 3.Instr. const
7.Press [ESC] toreturn to the Meas mode
and the new correction congtant is in [ESC] MEAS @‘
effect. H
ZA 93° %' 3
HAR 350° 19' 23"
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23.3 Setting additive constant and multiple constant of distance
In this setting , you can correct additive distance constant and multiple distance constant
of the instrument.

Operating Keys Display
1. Leved ingrument carefully, then turn the

power on. When the message to prompt

setting vertical angle to O is displayed, Instr. ADJ an,

press [3] and hold on, whilerotating the

. _ [3] Password: _
telescope at the same time until the screen
of inputting password is viewed.

2. Input “1234”, then press [+~ ] to come
in <Instr. ADJ> menu.

Instr. ADJ LT
[5]

[6] 2.V0 & Coll.crn
[«] 3.Instr. const

3. Sdlect “3.Instr. const” and press [+ 1.

Instr. Const I
(5] C.const<mm>:
(6] R.const<ppm>: 0
[«+]
A.Enter required value in each item, then
press [OK] to return to <Instr. ADJ Instr. ADJ L)
menu. 1.Tilt offset

[OK] 2.V0 & Coll. crn

I Note: The additive constant and multiple constant have been set accurately before
delivery, and can not be changed casually.
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Reference: Check the additive constant of the distance

The additive distance constant of the instrument is adjusted before delivery. It will
deviates, use a basdline with a known distance precision to check the additive
distance constant.  |If thereis no basdline, perform these chicks as follows.

Caution :Errors is setting up the instrument and reflective prism or in sighting the

target will influence the additive distance constant. Be extremely careful to prevent such
errors when performing these procedures. Set up so that the instrument height and the
target height are identical. If a flat place is not available, use an automatic level to make
sure the heights are identical.

D

(2)

(3

(4

(5
(6)

VP,

Find an area of flat ground where two points 100m apart can be selected. Set up
the instrument at point A and the reflective prism at point B, establish a point C
half way between points A and B.

Precisely measure the horizontal distance between point A and point B 10 times
and calculate the average value. .

Place the instrument at point C directly between points A and B and set up the
reflective prism at point A.

Precisely measure the horizontal distances CA and CB 10 times each and
calculate the average value for each distance.

Calculate the additive distance constant as follows: K=AB—(CA+CB)

If the result is different with the standard constant, please see “24.3setting the
additive and multiply constant™ .

After set it , you should check it on another basdline.
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24. CHECKSAND ADJUSTMENTS

n Thetotal station is a precision instrument that requires fine adjustments. It must be
inspected and adjusted before use so that it always performs accurate measurements.

n From “24.1Platelevel and circular level”, checking and adjustment it in the correct

turns.

n In addition, the instrument should be inspected with special care after it has been
stored a long time, transported, or when it may have been damaged by a strong
shock..

24.1 Plate level and circular level

1. Checking and adjusting the plate level

@® Check

(O Place the plate level paralle to a line running through the centers of two leveling
screws (eg. A, B). Use these two screws to place the bubble in the center of the
platelevel vial.

2 Rotate the instrument 180° or 200g around the vertical axis and check bubble
movement of the plate level. If the bubble has been displaced, then proceed with the
following adjustment.

Leveling Leweling
PCTEW A mcrew B

@® Adjustment
@ Adjust the level adjustment capstan screw , with the accessory adjusting pin and
return the bubble towards the center of the plate level vial. However, correct only
one-half of the displacement by this method.
@ Correct the remaining 1/2 amount of the bubble displacement with the leveling

_> '_
I« Haf amount of displacement
Leve adjustment screw

.r"L" 0
v\ )
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screws.
(3 Rotate the instrument 180° or 200g around the vertical axis once more and check
bubble movement. if the bubbleis still displaced, then repeat the adjustment.

2 .Checking and adjusting the circular level
@® Check
Carefully level the instrument with the plate level. If the bubble of the circular leve is
centered properly at this time, adjustment is not required. Otherwise, proceed with the
following adjustment.
@® Adjustment
Shift the bubble to the center of the level by adjusting three capstan adjustment screws on
the bottom surface of the circular level, with the accessory adjusting pin.(see diagram)

Adjustment screws

Bottom of the base
24.2 Reticle

@® Check

(O Set theinstrument on the tripod and carefully level it.

2@ Sight the cross-hair on a well-defined point A on the wall at a distance of at least 50
meters. (160ft )

(3 Next swing the telescope and check whether the point travels along the length of the

vertical cross-hair.

@ |If the point appears to move continuously on the vertical hair, the vertical cross-hair
liesin a plane perpendicular to the horizontal axis.(adjustment is not required.)

@® Adjustment

(D Unscrew the cross-hair adjustment section cover by revolving it in the counterclockwise
direction, and take it off. Thiswill expose four eyepiece section attachment screws.
@Loosen al four attachment screws dightly with the accessory screw-driver. (while taking

Attachment screws
Attachment screws

Eyepiece
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note of the number of the revolutions) make vertical cross-hair coincide with A by turning
eyepiece and tighten the four attachment screws.
® Check if thereis displacement in horizontal direction while point A traveling along vertical

reticle. If not, check is concluded.
[NOTE]): After youfinishit, you should perform adjustment as follows:

» o«

“24.3adjusting the telescope axis”, “23.1 Tilt zero point error check and adjustment”
“23.2Vertical circle index error and collimation
error”

24.3 Adjusting the telescope axis

@ Check

(D Set the instrument up with clear sights of abort
50 to 60 meters of both sides of the instrument.

@ Sight point A at approximately 50 meter distance.
(3 Loosen the vertical tangent screw only and plunge
the telescope 180° around the horizontal axis so that the
telescopeis pointed in the opposite direction.

@ Sight point B, at equal distance as

point A.

® Loosen the horizontal motion clamp

and tangent screw and revolve the

instrument 180° or 200g. Fix a sight on

point A once more and tighten the motion

clamp and screw.

® Loosen the vertical motion clamp and

tangent screw and plunge the instrument

180° or 200g and fix a sight on point C, which should
coincide with the previous point B.

@ If point B and C do not coincide, adjust in the

following order:
@® Adjustment

(DUnscrew the cross-hair adjustment section cover.
(2 Find point D at a point between points C. B, which
should be equal to 1/4 the distance between points B

and C, and measured from point C. Thisis becausethe  reticle adjustment screw
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apparent error of BC is four times of the real error since the telescope has been reversed
twice during checking operation.

(3 Shift the vertical cross-hair line and coincide it with point D, by revolving the left and
right capstan adjustment screws. Upon completing the adjustment, repeat the checking
operation once more. If point B and C coincide, further adjustment is not required.
Otherwise, repeat the adjustment.

24.4 Optical plummet

@® Check

(D Coincide the center point with the center mark of optical plummet telescope by
adjusting optical plummet.

2@ Revolve the instrument 180° or 200g around the vertical axis and check the center
mark. If the point is properly centered in the center mark, adjustment is not required.
Otherwise, adjust in the following manner:

@® Adjustment

(D Unscrew the adjustment section cover of the optical plummet telescope eyepiece, by
revolving it in the counterclockwise direction and take it off. This will expose four
capstan adjustment screws which should be adjusted with the accessory adjusting pin to
shift the center mark to the point. However, correct only 1/2 of the displacement in this
manner.

Adjustment screws 1/2 of displacement

@ Next usethe leveling screws and coincide the point and center mark.

(3 Revolve the instrument 180° or 200g around the vertical axis, and check the center
mark. If it is coincided to the point, then further adjustment is not required. Otherwise,
repeat the adjustment.

Appendix:  Verification and correction of the laser plummet

Some series of MTS800 use laser plummet, the verification and inspection
method is as follows:

@ Inspection

(DAiming the center mark of the laser plummet at one clear ground point

(@Rotate the apparatus 180 degrees or 200g around the vertical shaft, observe
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the laser point, if the ground point is still at the laser point,, it need no correction,
otherwise, you should correct it according to the following steps.

@ Correction

(DOpen the mask of the eye piece of the telescope of the laser plummet, you
can see 4 correction screws, use correcting needle to turn them to make the
center mark of the laser plummet move to the ground point, the offset is half
of the offset value.

Half of the offset

Correcting screw

@Use foot screws to make the ground point falls on the center mark of the laser
plummet.

(®Rotate the apparatus another 180 degrees or 200g around the vertical shaft,
check if the laser point falls on the ground point, if so, it needs no correction,
otherwise, you should repeat the previous correction step.
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25. BI-DIRECTIONAL COMMUNICATION

MTS800 provide bi-directional communication function. It is possible that the external
equipments control MTS800 to perform measurement and get measurement results
through communication.
Before performing this function , define the softkey [COMM] in the Meas mode
following the stepsin  “23.3 define the keys function” ,then press [COMM1] tocome
inthis function.
Reference: Communication protocol
1.Communication setting:
Baud rate: 1200
Datalength: 8
Parity bits: none
Stop hits: 1
2.Agreement:
(1) Code: STX (02), CR(13), X_ON (17), X_OFF (19) ,the other isASCII character.
(2) Distance and angle data are transferred by a form of fixed length of 7 byte, if less
than 7 byte, fill zerointhefront.

Angle data:
Degree: 3 bytes
Minute: 2 bytes
Second: 2 bytes
Distance data:
Integer: 4 bytes

Fraction: 3 bytes
for example: 30° 25’ 07" should be represented by 0302507, and 23.543 m should be
represented by 0023543.
If each dataisinvalid, thefirst character of it will be marked with “E”.

3. Command and data format
(1) Check communication
Ask : STX+T+C+CR
Respond: X_ON ;

(2) Set the horizontal angle:
Ask: STX+St+A+zzzzzzz+CR
Respond: X_ON
“zzzzzz7” isrequired horizontal angle.(Example :1565342)
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(3) Read angle measurement data:
Ask: STX+R+A+CR
Respond: STX+R+A+yyyyyyy+zzzzzzz+CR

if tilt over 3’ , it will respond: STX+R+A+Eyyyyyy+Ezzzzzz+CR

“yyyyyyy” isthe vertical angle (Example:3595959)
“Zzz7z77” isthe horizontal angle (Exampl e:3595959)

(4) Read distance and angle measurement data:

Ask: STX+R+D+CR

Respond: STX+R+D+XXXXXXX+YYYYYyy+7227z27+CR

If measurement isfailed, it will respond:
STX+R+D+EXXXXXX+YYYYYyy+2277277+CR

If thetilt isover 3" , it will respond:
STX+R+D+XXXXXXX+EYYYyyyy+Ezzz777+CR

If the dataisinvalid, it will respond::

STX+R+D+ExXxxxxx+Eyyyyyy+Ezzzzzz+CR

(5)When the instrument has received a command, another command from the external
equipment will be ignored by responding X_OFF until the function of the command

received has been performed.
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26. MAINTENANCE

1 If theinstrument is moistened by therain, please makeit dry immediately.

I  Always clean the instrument before returning it to the carrying case. Then lens
requires special care. First, dust it off with the lens brush to remove tiny particles,
then wipe it with the lens paper or clean soft cloth.

1 If thedisplay is dirty, carefully wipe it with a soft, dry cloth. To clean other parts of
the instrument or the carrying case, carefully wipe the surface of the unit with a
dlightly damp cloth moistened in a mild detergent solution. Do not use any organic
solvents cleaning the display, key panel and the carrying box.

I  Soretheinstrument in adry room where the temperature remains fairly constant.

I Often check thetripod for loose fit and loose screws when it is used for along time.

1 If any troubleis found on the rotatable portion, screws or optical parts ,please contact
our company.

I If the instrument will be not used for a long time, digoin the instrument and the
battery and charge the battery at least once every month.

I When the instrument is not used for a long time, check it at least once every 3
months, following the stepsin “24.check and adjust” .

I When removing the instrument from the carrying case, never pull it out by force. The
empty carrying case should be closed to protect it from moisture.

I Check the instrument for proper adjustment periodically to maintain the instrument

accuracy.
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2/. ERROR MESSAGE

Message

Meaning

What to do

Out of range

Theinstrument istilted beyond
the vertical compensation range.
(£3)

Re-level the instrument or turn
off the tilt compensation in the
bad conditions. if the message
displays again, repair is required.

Cdlcul. error

The N.E coordinates of backsight
point are set the same as the
instrument  station coordinates
during setting backsight azimuth.

Check and reenter the coordinate
of sight point or resetting the
instrument station.

Signal off

Measuring ~ conditions  are
poor,and there is not any
reflective light for measuring
distance.

Re-sight the target or use

reflective sheet for target.

Excess point

The distance between setting-out
point and the instrument station
exceed the instrument measuring
range

Check and reenter the setting-out
point or reset the instrument
station again.

VO out of range

During setting of the O index of
the vertical circle, the vaue
measured is out of range.

Redo it and confirm the
operation procedure is correct.
if the message displays again,
repair is required.

C.out of range

During measuring of the
collimation error, the measured
value measured is out of range.

Redo it and confirm the
operation procedure is correct.
if the message displays again,
repair is required.

Tilt out of range

During measuring of the tilt zero
point error, the measured value
measured is out of range.

Redo it and confirm the
operation procedure is correct.
if the message displays again,
repair is required.

Error detected

Displayed when any abnormality
occurs in angle measuring
system.

Turn off the power and turn it on
again, if the message displays
again, repair is required.
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Message Meaning What to do
EDM wrong Displayed during the system Turn off the power and turn it on
running a sdf-check, any | again, if the message displays
abnormality is detected in EDM. | again, repair is required.
Bad memory There’s abnormality in interna | Turn off the power and turn it on

memory system

again, if the message displays
again, repair isrequired.
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28. SPECIFICATIONS

Telescope
Aperture: 45mm
Magnification: 30X
Image: Erect
Field of view: 1° 30’
Minimum focus: 1.5m

Distance Measurement
Measuring range:
Reflectorless: *1
MTS-802R 200m =*2
MTS-805R 200m +2
Reflective sheet:  +3
MTS-802R 800m
MTS-805R 800m
Single prism: *3
MTS-802R--5.0km
MTS-805R --5.0km
Accuracy :
MTS-802R--- +(2+2X10%D)mm  +4
MTS-805R--- +(2+2X10%D)mm  +4

Minimum display :

Fine measurement : 1mm
Rapid measurement : 1mm
Tracking measurement : Imm
Measuring time :
Fine measurement (repeat) : about 1.5sec.(first time2.5sec.)
Rapid measurement(repesat) : about 0.9sec.(first time 2.5sec.) ™
Tracking measurement : about 0.3sec.(first time 1.5sec.) ™
Atmospheric correction :
ppm input range : -499ppm~+499ppm (step 1ppm)
Prism constant correction : -99mm~+99mm (step 1ppm)

Angle measurement

Minimum display: 10" /5" /11"
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Standard deviation:

MTS802R------ 2"
MTS805R------ 5"
Measuringtime : 0.1sec.
Range of compensation : +3’
level parameter :
Circular level: 8/2mm
Plate level : 30" /2mm
Optical plummet
Magnification: 3X
Focus range: 0.5~0c0
Image: Erect
Field of view: 4°
Battery
Voltage: DC7.2v
Capacity:

Nickel hydrogen battery BDC25H: 2.5AH
Working duration (20°C) : Distance and angle measurement: Shours
Angle measurement 16hours

Voltage: DC 7.4V
Capacity:
Lithium battery BDC40L: 4.0AH

Working duration (20°C ): Distance and angle measurement: 8hours
Angle measurement 32 hours

Temperature range
Storage : -40°C ~+60°C
Operating : -20°C ~+50°C
Dimension 190X 210X 350mm
Weight 6kg

*1: When performing reflectorless measurement, the possible measurement range and precision will
change on the target refl ection factor, weather conditions and location conditions.

*2: Object :Kodak Gray Card, 90% reflective, and object in shade, or sky overcast, no scintillation

*3 No haze, visibility about 40km, overcast, no scintillation

*4:Measurement with prism or reflective sheet.
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