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FCC Statement

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

-- Reorient or relocate the receiving antenna.

-- Increase the separation between the equipment and receiver.

-- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-- Consult the dealer or an experienced radio/TV technician for help.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions:

(1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.


Administrator
图章


Before using this product, be sure that you have thoroughly read and understood this
instruction manual to ensure proper operation. After reading this manual, be sure to keep in
a convenient place for easy reference.

Exemption clause

1) TI Asahi Co.,Ltd. (TIA) shall not be liable for damage caused by Acts of God, fire, alteration or
servicing by unauthorized parties, accident, negligence, misuse, abnormal operating conditions.

2) TIPS shall not be liable for changes or disappearance of data, loss of company profit or
interruption of company operation incurred by the use of this product or malfunction of it.

3) TIPS shall not be liable for damage caused by usage not explained in the instruction manual.

4) TIPS shall not be liable for damage to this product caused by other equipment connected to this
product.

Copyright © 2014 Tl1 Asahi Co., Ltd.
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All Rights Reserved

TI Asahi Co.,Ltd. is a sole proprietor of the LinertecExpress software.

The LinertecExpress software and publication or parts thereof, may not be reproduced in any
form, by any method, for any purpose.

TI Asahi Co.,Ltd. makes no warranty, expressed or implied, including but not limited to any
implied warranties or merchantability or fitness for a particular purpose, regarding these
materials and makes such materials available.



DISPLAY AND KEYBOARD

* Basic display and keyboard of LTS-200 series are described below, and the function keys
of LinertecExpress are described in “2. ACCESSING LINERTECEXPRESS”.

LINERTEC

[;.LE ._.][nmm} L'm DEF} Alphanumeric

and +/- key
bbb

S (i

‘ F1 ’ F2 ‘ F3 | F4 | F5 ‘ ‘8- ESC  Laser ENT/Enter Key
/ / / - \
Laser Key
Power Supply Key Function Key lllumination Key ESC Key
Operation Key
Key Description
[POWER] ON/OFF of power supply
[ESC] Returns to previous screen or cancels an operation.
[ILLU] Turns the illumination of the LCD display and telescope reticle on
and off.
[ENT] Accepts the selected (highlighted) choice or the displayed screen
value.
[LASER] Displays the laser plummet and the LD point screen when you push
the Laser key.
[Alphanumeric] At the numerical value screen, the numerical value and the sign “.”

displayed are input. The English characters printed right under
numeric of each key are input.

[HELP] Pressing [ILLU]+[ESC] key causes a help menu to appear in
BASE MEASURE or causes a help message to appear.




Function Key

RETICLE] F3

| &1 F1 Moves the cursor to the left.

| = |1 F2 Moves the cursor to the right.

[ © 1] F3 Moves the cursor up.

[ & ] F4 Moves the cursor down.

[ A] F1 Goes back five items on the screen.

[ V] F2 Goes forward five items on the screen.
[

Changes the reticle illumination when pressing illumination
key.

[LCD] F4 Changes the LCD contrast when pressing illumination key.
[ILLU] F5 Changes the LCD illumination when pressing illumination key.
[CLEAR] F5 Clears the figure.

[SELECT] F5

Opens the selection window.

* The Function keys of each LinertecExpress function are described in “2. ACCESSING
LINERTECEXPRESS” and at each function.



Display combination of MODE A or MODE B

Function MODE A MODE B
F1 MEAS DISP

F2 TARGET ANG SET
F3 0 SET HOLD

F4 S.FUNC CORR

F5 MODE MODE

Mode A or Mode B is switched by pressing [F5] [MODE].

ALPHANUMERIC INPUT

The point name etc. is input by the alphanumeric keys as following.

Key Letter under Key Letter & figure order to input
[0] (el [.J[ JI=J[-1[/710]

[1] PQRS [PI[QI[RI[ST[p][al[r][s][1]
[2] TUV [T][UJ[VI[t] [u] [v][2]

[3] WXYZ (W] XJ[YI[Z] [w] [x] [y][z] [3]
[4] GHI [GI[H][T][gl[h][i][4]

(5] JKL [JIKI (L[5 (k]I [1][5]

[6] MNO [M] [NJ[0] [m] [n] [o] [6]

[7] [JCJ DL 0 I I [&I 7]
[8] ABC [AT[B][C][a][b][c][8]

[9] DEF [D][E][F] [d][e][£][9]

[.] LICITGIEITAD]

[+/-] [H =T D] /T %] (=1 [<T D]




1. INTRODUCTION

1.1 Introduction

Thank you for your first look at LinertecExpress by reading this manual.

The LinertecExpress is a user friendly data collection and calculation program for the
LINERTEC LTS-200 Series Total Stations.

LinertecExpress is developed based on PowerTopo, which is known as a versatile on-board
software. The optimum combination of LinertecExpress and LTS-200 hardware makes
LinertecExpress an easy and useful fieldwork tool.

The icon based main menu offers you the following possibilities.

&
=

1. PRO: Program (RDM, REM, VPM) |== P

I
a7
2. 1/0: Communication (Text read/write, USB, DATA Transfer) ==

4. CALC: Calculations (COGO, 2D Surface, Road Design) x e

3. PRE: Preference (Setup)

5. MEAS: Measurement
6. STAK: Stake out

7. FILE: File manager
8. DATA: Data

9. STATION: Free Station (Backward Intersection)

10



1. 2 Before using the LinertecExpress manual

. Memories in the instrument

The LTS-200 series incorporates not only the LinertecExpress surveying programs as the
Special Function but also File Manager and Data Transfer Programs.
The internal memory of the instrument can store a maximum of 60,000 points of data.

* Relations between the Memory and each Function

Function Read from the stored data Werite to the stored data
Measure SP, BSP SP, BSP, FP (SD)

Stake Out SP, BSP, SOP SP, BSP, SOP, OP

Point to Line SP, BSP, KP1, KP2 SP, BSP, KP1, KP2, OP
Free Stationing Each KP Each KP, SP (CD)

Traverse SP, BSP SP, FP (SD)

VPM SP, BSP, Each KP SP, BSP, Each KP, CP (CD)

Station point: SP Egirrelslght FP | Backsight point: | BSP | Stake Out point: | SOP

Known point: KP | End point: EP Ob.sel"vatlon (0] Co‘nversmn CD
point: data:

gé)ilrll:'ersmn CP | Crossing point: | CRP | Surveyed data: SD

11



IH stands for “Instrument Height” and PH stands for “Prism Height”.

The LinertecExpress manual mainly describes the LTS-200 special functions, and the
basic operations are described in the (basic) LTS-200 manual. Therefore, refer to the
LTS-200 basic manual regarding the LTS-200 general instrument operations.

The LinertecExpress screens vary with the selections of the “Preference”.

The factory default settings of the Preference are shown there. It is also possible to select
“Process type” that takes over the functionality of “LinertecExpress” or “Structure type”
that takes over the functionality of our past product in ”Action Method Selection”.

The LTS-200 series instrument has a Job name of “LINERTEC” and “COGOPoint” as
its default setting. Each data is stored under “LINERTEC” unless another new Job name
1s created. When another Job name is created, each data is stored in the new Job name.

The input range of the X, Y and Z Coordinate is “-99999999.998” - ©909999999.998”.

The input range of the Instrument and Prism height is “-9999.999” - ©“9999.999”,

The PC, PointCodeList, is added to the PN, Coordinates X, Y, Z and IH (PH or IH)
and you can input your desired attributes for the point. If you have PointCodeList in the
job named “PointCodeList”, you can easily select one of the PointCode from the list or
edit one of them after pressing [ENT]. Please note, that Point Code, which is saved in the
other job, can not be referred to as a list.

There are two Coordinates types: Rectangular and Polar.
The RO, VO, DO, TO offset and the remote measurement are possible when you select
the
Rectangular Coordinates.
The RO, DO offset is possible when you select the Polar Coordinates.

When you measure in EDM SETTINGS of COARSE TRACKING, the LTS-200
displays a distance value to two decimal places. However, distance data of polar
coordinates are displayed by EDIT function to three decimal places, and sent, to four

decimal places. So, “0* or “00” is added to the distance data after the third decimal point
in COARSE TRACKING mode.

For example

Displayed value: 123.45
Displayed by EDIT:  123.450
Sent polar data: 123.4500

Rectangular coordinates are displayed, stored, and sent to three decimal places even if
in COARSE TRACKING or FINE MEASURE mode.

You can change the distance measurement mode during measuring operation by
pressing the EDM key at the MEASURE and VPM functions.

The same Point Name of the plural polar points can be saved.

12



2. ACCESSING LINERTECEXPRESS

2.1 How to access LinertecExpress

To access the LTS-200 Special Functions of the LinertecExpress, perform the following
procedures.

Press the [POWER] (ON/OFF) key. The Electronic Vial screeen will comes up.

Press Enter Key or Laser Key to proceed to the LTS-200 start-up screen.

——BASE MEASURE [T}

HA 150° 06° 10" |MI:M SHOT

Then, change to BASE MEASURE screen.= i 87 08 407 |W2:1 CONT
5D LINERTEC

¥D Opnt

MEAS |[ TARGET [0 SET_|[ S.FUNC ][ MODE |

Press [F4] [S.FUNC] to view Functions of LinertecExpress screen.

2.2 Allocation of each LinertecExpress Function key

INVERSE, POINT COORDINATES, LINE-LINE INTERSECTION functions

CALCULATION screen is viewed by pressing ALCULATIG"" =
[F2] [CALC]. The CALCULATION consists 2 2D SURFACE
of COGO, 2D SURFACE and REM functions. 3.ROAD DESIGN
| I [+ || ¥

COGO screen is viewed by selecting 1. COGO and pressing [ENT].

The COGO consists of INVERSE,

POINT COORDINATES, S RO "
CIRCLE RADIUS 2. POINT COORDINATES
> 3. CIRCLE RADIUS

LINEARC INTERSECTION o & e,
LINE-LINE INTERSECTION, o T
ARC-ARC INTERSECTION, .
DISTANCE OFFSET, —CALCULATION [0
POINT DISTANCE OFFSET 4 5. LINE-LINE INTERSECTION

’ 6. ARC-ARC INTERSECTION
ARC DISTANCE OFFSET, L
and functions.

1l [ S 2 —
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2.3 Typical Function keys of LinertecExpress

Following function keys are typical of LinertecExpress and each function key is described for

each function in this Manual.

KEY Description

PAGE Views another function combination.

SELECT Selects the Character and moves to next input at PN input etc.
ACCEPT Enters the displayed values without new Coordinates value input etc.
INPUT Inputs your desired Horizontal angle.

BSP Views the BSP SETUP screen to input its Coordinates.
SAVE Saves input data.

ME/SAVE Measures and then saves input data.

EDIT Changes the Point Name or Prism Height.

REMOTE Views your aiming point Coordinates.

OFFSET Views the Target Coordinates adding the offset values.
STATION Returns to the STATION POINT SETUP screen.

H. ANGLE Returns to the STATION POINT H. ANGLE SETUP screen.
LIST Views the POINT SELECTION FROM THE LIST screen.
OTHER Views the JOB LIST SEARCH screen.

Z0OOM ALL Returns to the original size.

ZOOM IN Magnifies the graphics size.

Z0O0OM OUT Reduces the graphics size.

DRAW Views the GRAPHICAL VIEW screen.

DISP Views point or point & graphic or point & point name or all.
DELETE Views the POINT DELETION screen.

FIND PN Views the PN search screen by inputting the point name.
ADD Allows you to add more points for free stationing.

CALC Starts the calculation of free stationing.

NEXT Views the next known point Coordinates setup screen.
DATA Views the TARGET POINT screen.

TARGET Selects the Target type.

EDM Selects the EDM settings.

ALL Selects all points of the current job.

ORDER The order of selected points.

14



3. PROGRAM

3.1 RDM (Remote Distance Measurement)

Target 1

e “" Target 2

With RDM, the Horizontal, Vertical and Slope distance and % of Slope between the Reference

point and the Target point are measured. Any Target point can be changed to the new
Reference point.

Press the [ENT][RDM] of the (

. . ——MEASURE METHOD SELECTION
LinertecExpress screen to view

1. STATION
13 f 49 2. AZIMUTH
the “REF. point
4. REM
5. VPM

I | L+ [ & |

15



3.1.1 PH INPUT

Press [F4] [EDIT] to input the PH,
Reference Point Height.

3.1.2 Reference Point-Target
Distance

Aim at the Reference point and press
[F1] [MEAS] to measure the Reference point.
It turns to TARGET POINT screen automatically.

Aim at the Target 1 and press [F1] [MEAS] to
measure a distance. The distance between
Reference point and Target point 1 is displayed.

V.dst. and % grade are displayed by minus mark
when the Target point height is at a lower position.

Press the [F3] [DATA] to view the TARGET
POINT screen.

3.1.3 Target-Target Distance

Aim at the Target 2 and press [F1] [MEAS] to
measure a distance.

The distance between Reference point and Target
point 2 is displayed.

Press [F5] [DISP] to display the distance between
Targetl - Target 2.

3.1.4 New Reference Point Selection

Press [ENT] to view the REF. POINT SELECTION
screen.
New Ref. point can be selected.

—PH [T

ooofll 00O0Om

4= = CLEAR
—TARGET POINT i

H.angle 52° 10" 407

¥.anzle 62" 358" 258"

H.dst

PH 0. 0D00Om

| MEAS |[ TARGET || || EDIT ][ DISP ]
—RESULT OF RDM REF.-TARGET L[]

H.dst 4. 209m

¥_dst 2. B9Bm

S.dst 4. 998m

X.srade 64. 044%

[ MEAS || [ DATA || [ DISP |
—TARGET POINT " ]
.angle 52° 10" 407

¥.anzle 62" 35" 258"

H.dst 3. 251m

PH 0. 0O00m

[ MEAS |[ TARGET || |l _EDIT ][ DISP ]
—RESULT OF RDM REF.-TARGET L[]

H.dst 5. 768m

¥.dst 2. B42m

S.dst 6. 344m

%.grade 45. 801%

[ MEAS || || DATA || |[ DISP |

—RESULT OF RDM TARGET-TARGET ——dm
H. dst 2. 536m
¥.dst —0. 054m
S.dst 2. 53 7Tm
%.srade —-2. 126%
[ MEAS || [ DATA || |[ DISP |
——REF. POINT SELECTION ———— Il

Use current Tarset as Ref.?

Press [ENT] to confirm.
Press [ESC] to abort.

[ ESC | | | | [_ENT ]

16



Press the [F5] [ENT] to view the TARGET POINT
screen. Reference point is changed.

Input the new PH and repeat the same procedure as
the above.

3.2 REM

3.2.1 General Pictures of Measurement

—TARGET POINT : 0T}
H.anzle 52° 10" 407
¥_angle 62° 35" 25"
H.dst 3. 251m
PH 0. 000m
| MEAS |[ TARGET || || EDIT || DISP |

With REM measurement, a prism (Reference point) is set approximately directly below the
place to be measured, and by measuring the prism, the height to the target object can be
measured. This makes it easy to determine the heights of electric power lines, bridge
suspension cables, and other large items used in construction.

General Picture

Height

! (? ¢ Prism Height

Horizontal distance

From the LinertecExpress screen, Select [F2] [REM]
and press [ENT] to view MEASURE screen.

Please press [ENT] after measuring distance.

Prism

-

—— MEASURE METHOD SELECTION—@
1. STATION
2. AZIMUTH
3. RDM

5. VPM

| | I 3 |

— REM [
H.anzle 52° 10" 40"
V.angle 62" 5" 25"
H.dst

1
3

PH 0. 000m
| MEAS || TARGET |[ EDIT || DISP || |

—REM [
H.anzle 52° 10 407
¥.anzle 62° 35 25
REM 0. 000 m
PH 0. 000m

[WEAS |[ TARGET |[ EDIT ][ DISP || |

17



3.3. VPM

Virtual plane created by 3 points

Coordinates of your aimed
point on the vertical plane

Station
Coordinates

The Virtual plane includes the Vertical plane.

Vertical plane created
by 2 points

With VPM, the Coordinates on the vertical plane and virtual plane can be obtained by entering
the “Station Coordinates and Azimuth” and by measuring P1, P2 and P3.

Two points make a vertical plane and three points make a virtual plane.

You can measure the Point Coordinates of this virtual plane by aiming at your desired points.

Press [ENT] of the LinertecExpress screen to view the
“Measure” screen .

Press[F4] [Edit] to input the Prism Height
of the reference point.

Press [ENT] to enter*KNOWN POINT
COORD. SETUP”’screen.

— MEASURE I

— ] =] el

PN1
PH 0. 000Om

[MEAS || SAVE |[WE/SAVE || EDIT [ PAGE |

—Prism Height [T}

000@. 00O0Om

[« [ = [ J[ Jlclar

—KNOWHN POINT COORD. SETUP  ————— Il
INFSE: +00000000. 000m
2. :+00000000. 000m

3.Z :+00000000. 000m
4. PN:

5. PC:

[SAVE [ LIST |[ & §__J[ACCEPT]

18



[LIST] Key

All stored points can be displayed as follows by
pressing [F2] [LIST].

Press the [F2] [LIST] to view POINT SELECTION
FROM THE LIST screen.

You can enter Coordinates data by applying the List
data.

Press [ENT] to open the input window of PN, X, Y,
Z and IH value.

Input each Character or value and press [F5]
[ACCEPT] to view the STATION POINT

H. ANGLE SETUP screen.

——POINT SELECTION FROM THE LIST —dim
XX +00000025. 048m
421m
359m
15/ 15

£ % 1

-Q
oo

(DELETE[FIND PN]]

——STATION POINT H.ANGLE SETUP — il
287° 47" 50”7

[H.anzle

| |[ INPUT ][ 0 SET |[ HOLD |[ BSP |

Input the H. angle by pressing [F2] [INPUT], [F3] [0SET] and [F4] [HOLD] or Backsight

Coordinates by pressing [F5] [BSP].

Press [ENT] to open the input window when using [F5] [BSP].

Pressing [F2] [INPUT] Input any horizontal angle.

Pressing [F5] [BSP] The information for Back Sight
Point is obtained. Press [ENT] to finalize the input.

Aim at the reference point, then press [ENT] to

enter Multiple Orientation. For more details, refer to
“11.1.4 Multiple Orientation”. Following Multiple
Orientation, it takes you to MEASURE screen.

Aim at point 1 and press [F1] [ MEAS].
Measured Coordinates are displayed.

——STATION POINT H.ANGLE SETUP — )

28 Hs7 a7 50" ]

|[H.angle

[ & [ = | I | [CLEAR]

—— BSP SETUP m
INEW: +00000000- O00m
2.Y :4+00000000. 000m
3.Z :+00000000. 000m

4. PN:

5. PC:

[ SAYE|[ LIST ||

+ [ ¥ ][ACCEP

— WEASURE L

Pl =

1 PN1
PH
| MEAS ][ SAVE

0. 000m
|[ME/SAVE || EDIT |[ PAGE ]

— HEASURE m
+ .

1
+
+

— ] g D
peRieRe]
— ) -
[seB Vo
LN Vs Rs]
Lo
333

PN1
PH
| HEAS || SAVE

0. 000m
|[ME/SAYE ]| EDIT |[ PAGE |
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Press [ENT] to view the next MEASURE screen.

In the same manner, aim at point 2 and press [F1]
[ MEAS].
Measured Coordinates are displayed.

Press [ENT] to view the COORD.

ON THE VIRTUAL PLANE screen.

Aim at your desired point and press [ENT].

The Coordinates which you aim at are displayed.

Press [MEAS] to view the next MEASURE screen.

Aim at point 3 and press [F1] [MEAS]. Measured
Coordinates are displayed.

Press [ENT] to view the COORD. ON THE
VIRTUAL PLANE screen.

Aim at your desired point and press [ENT].

The Coordinates, which you aim at, are displayed.

— MEASURE e
X
¥
Z
2 PN2
PH 0. 000Om
[MEAS ][ SAVE |[WE/SAVE [ EDIT_ [ PAGE |
— MEASURE T
X +102. 849m
i +105. 950m
Fi +21. 795m
2 PN2
PH 0. O00Om
[MEAS |[ SAVE |[ME/SAVE|[ EDIT |[ PAGE |

—COORD. ON THE VIRTUAL PLANE
X +107. 300m
¥ +100. 973m
Z +19. 111m

i
PN
PH 0. 000m
[POINT3|[ SAVE ][ POINTI || _EDIT ][ DISP |

G ) = D

— HEASURE
FN3
PH 0. 000m
[ MEAS || SAVE |[ME/SAVE || EDIT || PAGE ]

— MEASURE
0
0
1
PN3
PH 00m
[ MEAS |[ SAVE |[ME/SAVE || EDI |[ PAGE ]

A [ = 2l
+_l_L

O LOOn-.I
= 0w
==
=W
333

o

—COORD. ON THE VIRTUAL PLANE il
X +107. 300m
hi +100. 973m
Vi +19. 11 1m
PN
PH 0. 000
|POINT3|[ SAVE |[POINT1 ][ EDIT || DisP

Pressing [F4] [EDIT] can edit the Point Name and Prism Height.

Pressing [F5] [DISP] can switch displayed value
from Rectangular data to Polar data.

Press [F2] [SAVE] to save the measured data.

—COORD. ON THE VIRTUAL PLANE

H.angle 86 37 7
¥.angle g88° 84 17
6

(111
;
3
H.dist . 536m
PN
PH . 0D00m
[POINT3|[ SAVE |[ POINTI1 | DIT |[DISP ]
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4. COMMUNICATION

The communication setting and the Input/Output of data are performed by this
function.

We recommend you not to press any key until data transfer is completed while
transfer operation.

Notice concerning the unit of data to transfer.

Output data (Rect. data & Polar data).
Coordinates and Distance data.
The unit of output is “m” even if the distance unit setting of the instrument to send the
data is “m”, “ft” and “ft+inch”. Angle, Temperature and Pressure data.
The data is output according to the unit setting of the Angle, Temperature and Pressure
of the instrument to send the data.
Input data (Rect. data).
Coordinates data.
The unit of input is “m” .
Then, it is converted according to the distance unit which is set in the instrument, and
displayed on the screen.

DATA FORMAT
1. DC-1

[In case of Text File read / write]

Record | Site |L/F

No. "| name | code

Record X Y 7

No. | P Name ‘| Coord. | | Coord. | | Coord. L/F code

[In case of Communication with COM |

R X

ecord : Site | Bec : L/F

No. name code

Record X Y 7

No. | P Name ‘| Coord. | | Coord. | | Coord. | BeC L/F code
[Record No.]

The Record number is a 5-digit serial number.
(the number consists of a 4-digit serial number plus one digit. The last digit represents
the data type. 1: Site name; 2: Survey P.data)

[P. Name] The Survey P. number is handled as text data, if it is input.

[:]%“:” isused to separate items.
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[Coordinate data] X, Y, and Z coordinate data
A 6-digit integer part and a 3-digit fraction part represent coordinate data.

[BCC]

To detect a data transmission error, BCC is calculated per block and attached to

the end of data.

[L/F code] use CR/LF

BCC is calculated by the following calculation method

BCC=XA - (B x40H ) 20H
> A = Each character of a block that contains the sum of the ASCII code

B = XA+40H (truncate decimal places)

2. CSV
X Y 7 L/F
P. Name 1, Coord. Coord. Coord. P. Code code

[P. Name]
The P. Name is handled as text data, if it is input.
[Coordinate data]
X, Y, Z Coordinate data.
Represented by a 6-digit integer part and a 3-digit fraction part.
[P. Code]
The P. Code is handled as text data, if it is input.
[L/F code]
use CR/LF.

3. ExtCSV

P. P. X Y 7 L/F
31 |, |No. |,
Name Code Coord. Coord. Coord. code

[31] Fixed
NOTE: This format is used when sending PointCodeList. Received files are
automatically saved in the “PointCodeList” of Job File.

4. AUX
Format of AUX is used the same as (T e oo il
that 1. TEXTFILE TRANSFER
of DCI1. 2. USB COMMUNICATION

3. RS-232C COMMUNICATION

L%

L& ]
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Press the [2] [COMMUNICATION] of the LinertecExpress to view the TRANSFER MENU
screen.

4.1 Text File read / write

Text file read/write allows you to input and output format and text data specified recording
media. Before taking this procedure, make sure of TextFile Setup (refer to “4.1.3. Text file
Setup”).

—— TEXTFILE TRANSFER ————————il
1. Rec. Data Text Write
Press the [ENT] of the TRANSFER MENU screen § Ei'é’i'éfrli’?n"iﬂ':
to view the TEXT FILE R/W screen. 4. TextFile Setup
| — i ] —

4.1.1 Writing to Text File

This command allows you to transfer the existing measurement point data in the internal
memory to specified format per file.

When output Rectangular Data, select 1 and
in case of Polar Data, select 2, then press [ENT]. e e
4. TextFile Setup
[ L IC & [ & I 1]
Press [F5] [SELECT] to select format and data save —[Rect. Datal Text Write——dm)
: DC1
place, then press [ENT]. 2.DATA SAVE PLACE : INTERNAL
[FORMAT SELECTION] L [ # [[ ¥ [[SEIECT
Rectangular Data
. —— FORMAT SELECTION —————{ImI
DCl1 (Extension DC1) nci
CSvV (Extension CSV) 2 _DATA SAVE PLACE : INTER %:EEZSCSV
ExtCSV (Extension CSV)
% Be careful that extension of CSV and ExtCSV U I + | ¢
will be the same.
Polar Data —— FORMAT SELECTION ——————
. : : DC1  [inley
DCl1 (Extension DCT) 2.DATA SAVE PLACE : INTERI2 AUX
*  AUX (Extension AUX)
* CSV Extension CSV
( ) || |1 ¥
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[DATA SAVE PLACE]
INTERNAL
Save data in the memory of the instrument.

Output file can be loaded to PC by connecting a

USB (Refer to 4.2 Communication with USB )
SD CARD
Save data in the SD card.

Output file can be loaded to PC by connecting a

USB.

——DATA SAVE PLACE
1.FORMAT SELECTION : DC1 NN
7 DATA SAVE PLACE HRUINFRITEEI]

I [ 3

[DATA SAVE PLACE] is set in the SD card, you can use the SD card directly without

connection USB.

Select the file you desire to output, then press [ENT].

New files are created in the memory of the
instrument and SD card, and also transferred data
will be recorded in it.

[File Name]
Rectangular Data [Job Name] C.[Extension]
Polar Data [Job Name] P.[Extension]

NOTE: If free memory space becomes less than

—File Selection (I}

1. LINERTEC
2. COGOPoint

L ¥ [ + ¥

0001

— Complete!! 0T

Completel!

| | I I |[ 0K ]

IMB, you can not create the file, and an error message [Space capacity is short] is
displayed. Try again after increasing free memory space.

4.1.2 Reading from Text File

This command allows you to transfer the text file
containing measurement point data in the internal
memory of the instrument or SD card to the data
that can be used with the instrument.

Select 3.Rect. Data Text Read, then press [ENT]

—— TEXTFILE TRANSFER —@
1. Rec. Data Text Write
2. Polar. Data Text Write

3. Rect. Data Text Read

4. TextFile Setup

| L+ [ & [ |

—[Rect. Datal Text Read —— i)

1.FORMAT SELECTIONENNS
2.DATA SAVE PLACE : INTERNAL

|l & [ ¥ JBSELECT
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Select the format of the file you desire to read and
data save place, then press [ENT]

——FORMAT SELECTION ————

1_FORMAT SELECTIONEEIM 1.0C1
2.DATA SAYE PLACE : INTERK 2.CSY
3.ExtCSY

[FORMAT SELECTION]
* DCI1 (Extension DC1) | [+ 1 % 1 1
. CSV (Extension CSV)

*  ExtCSV (Extension CSV)

—DATA SAVE PLACE————
FORMAT SELECTION : DC1 [ININCTISHEE
[DATA SAVE PLACE] - INTI_Z.30 CARD
INTERNAL
Read the file in the internal memory of the | I I ® [ & [ |
instrument.
SD CARD

Read the file in the SD

—File Selection [T}

1. LINERTEC
. COGOPo int
Select the file you desire to read, then press [ENT] g

Yy [ « [ ¥

In this case, a new Job File is created in the internal
memory of the instrument and the transferred data is
recorded in it.

— Complete!! [0

Completell

| | | |[ 0K |

NOTE: File name is limited to a maximum of 12 characters. If the file name is more than
13 characters, it is not put in the list of the file that can be read.

NOTE: Error Message

Duplication of the file name.
If the same file name exists in the instrument, an error message [The file name isn’t correct]
is displayed. Change the file name and try again.

Incorrect format.
If the format is incorrect, an error message [Format is not correct] is displayed.
Check the format of the coordinate data and try again to read the text file.
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(For more details on “Format”, refer to “10. INPUT/OUTPUT™.)

Maximum number of Job Files stored in the internal memory is exceeded.
The maximum number of Job Files stored in the file is 50. If you try to read a new file
while 50 job files already exist, an error message [limited number of files ] is displayed.
Delete unnecessary job files by pressing [4. DELETE] in [FILE MANAGEMENT].
(For more details, refer to “3.4 Deletion of a Job Name”.)

The remaining capacity of the internal memory becomes less than 1 MB.
You cannot create a file when the remaining capacity is not enough and an error
message [Space capacity is short] is displayed. Make sure that the remaining capacity is
more than 1MB, then try again to read the text file.

NOTE: Warrning

The number of data exceeds 3,000 points.

The maximum number of points stored in the internal memory per job is 3,000 points. If
it reaches 3,000 points during reading the text file, an error message ["3,000 point over!"] is
displayed. In this case, up to the 3,000™ point will be read, but after that no more.

The number of data exceeds the maximum number of Job Files stored in the internal
memory.
If the total number of points in all Job Files exceeds the maximum number of points stored
in the internal memory, an error message [ WARNING This job file was exceeded] is
displayed. In this case, up to the maximum number can be read, but after that no more.

[Suitability of SD card]
The SD card that can be used with the instrument is 1GB or less. -~
SD card and SD logo is a registered trademark. S ’m
The SD cards listed in the following table have been tested by us and

it has been confirmed that the SD cards can be used with the LTS-200 series .

This test has been done with only the LINERTEC LTS-200 series Total Station, but no other
LINERTEC Total Stations. When using with other LINERTEC Total Stations, please contact
us to confirm

it works properly.

It has also been confirmed that the models mentioned in the following table can be used with
the LTS-200 series Total Station. Other brands or models of SD cards are not confirmed by
us.

Please note that the test has been done by us and that this does not mean that each SD card
manufacturer guarantees that the SD cards can be used with the LINERTEC LTS-200 series

SD Card
Maker Model Capacity
Toshiba SD-C01GTR 1GB
SanDisk SDSDB-1024-J95 1GB
Panasonic | RP-SDMO01GL1A 1GB
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Regardless of the information mentioned here, take note that not all SDHC cards can be
used with the LTS-200 Total Stations.

Test item : The following has been done according to our Test Standards.

(@ When data is being sent (by connecting USB), it is necessary to be able to refer to
information on the SD card from PC and to operate the file.

(@ When writing/reading text, it is necessary to be able to read/write text file.

4.1.3 Text File setup

—TEXT FILE R/H i
; ; ; 1_Rect. Data Text HWrit
When cogrdmate data is output/input to and from ORI S oot e
text file, input parameters. 3.Rect. Data Text Read
4_TextFile Setup
I I |+ || ¥
4.1.3.1 Writing data setting
—TextFile Setup 1]
i 1.Rect. Data Text frit
Sfrlect the 4. qutFlle Setup and press [ENT] to o poSL. pata cext grite
view the TextFile Setup screen. 3.Rect. Data lext Read
| I [+ ]| ¥
[1. WRITE RECT. DATA] —TextFile Setup i
Select the 1. Rect. Data Text Write and press [ENT] (MR : BASIS DIRECT.
to view the following screen. %B%gﬁ% ﬂ§}§ : EE?ELTANGLE
Press [ENT] to open the selection window. Select 4.ROTATION - CH
each setting and press the [ENT]. A Il ¥ I & ¥ |[ACCEPT]

Press [F5] [ACCEPT] to enter when all selections are finished.

DISP.# AXIS: BASIS DIRECT, RIGHT ANGLE, or HEIGHT is selected when
data is transferred between the TS and PC. (cfr. “5.5.2 Coordinate axis definition”)
They are used for matching coordinate system between definition in the instrument and
definition in the external device when they are different. However, it is necessary to match
the definition of the “Coord. Axis” between settings in “Rect. Data Text Write” and
settings in “Coordinate axis definition” when same coordinate systems are used.

Factory default setting of SENDING

1. DISP.1 AXIS: BASIS DIRECT
2. DISP.2 AXIS: RIGHT ANGLE
3. DISP.3 AXIS: HEIGHT

4. ROTATION: CwW

[2. WRITE POLAR DATA]
Select the 2. Polar Data Text Write and press [ENT]
to view the following screen.

—Polar Data Text Write——— i

1_ROTATION R

[ v ][+ [ ¥ ]ACCEPT
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Press [ENT] to open the selection window. Select each setting and press [ENT].

Press [ACCEPT] to enter when all selections are finished.

Factory default setting of 3. SEND POLAR DATA
1. ROTATION: CW

4.1.3.2 Reading data setting

—TextFile Setup [

1.Rect. Data Text HWrite

Select the 4. TextFile Setup and press [ENT] to view 2.Polar Data Text Hrite
. 3.Rect. Data Text Read
the TextFile Setup screen.

[ I |+ [ ¥
Selgct the 3. Rect. Data Text Read and press [ENT] —Rect. Data Toxt Read— —mm
to view the following screen. Press [ENT] to open [IDEGAIYAE - BASIS DIRECT.
the selection window. Select each setting and press %B%gg% iﬁg ﬁngETANGLE
[ENT]. 4 _ROTATION  :CH
¥ ¥ [ACCEPT

Press [ACCEPT] to enter when all selections are finished.

DISP.# AXIS: BASIS DIRECT., RIGHT ANGLE, or HEIGHT is selected when
data is transferred between the TS and PC. (cf.“5.5.2 Coordinate axis definition”)
They are used for matching coordinate system between definition in the instrument and
definition in the external device when they are different. However, it is necessary to match
the definition of the “Coord. Axis” between settings in “Rect. Data Text Read” and settings
in “Coordinate axis definition” when same coordinate systems are used.

Factory default setting of RECEIVING

1. DISP.1 AXIS: BASIS DIRECT.
2. DISP.2 AXIS: RIGHT ANGLE
3. DISP.3 AXIS: HEIGHT

4. ROTATION: CW
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4.2 Communication with USB

By connecting the instrument and PC with USB cable, you can refer to information in the
internal memory and SD card. You can use this to transfer the file in the internal memory and
SD card to PC or send the file created in the PC to the internal memory or SD card.

Connect the instrument and PC by USB cable as follows;

[Connecting USB cable]

(1) Open the SD&USB slot cover.

(2) Insert the USB connector into the USB port in the right
direction.

(3) After the USB cable is removed, close the SD&USB slot cover
completely.

& CAUTION

CAUTION

Be sure to open/close the SD&USB slot cover and
insert/remove
the USB cable indoors.

——DATA SAYE PLACE
. . | 1.DATA SAVE PLACER
Choose 2. Communication with USB of the 1DATA SAVE PLACERRLISILLA

TRANSFER MENU screen and press [ENT] to
view the DATA SAVE PLACE screen.

I [« [ & JSELECT

—DATA SAVE PLACE

Select data save place, then press [ ENT]. 1.DATA SAVE PLACE BRUNL .TL

[DATA SAVE PLACE] | I L+ ¥
INTERNAL
Refer to the internal memory of the instrument.

SD CARD —DATA SAVE PLAC(E———————m
Refer to SD card.

USB is running now.

[Button] [ | | | (UPDATE ] [ STOP]
UPDATE
Reset USB communication and update the information being displayed on PC.

STOP
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Finish USB communication, then return to TRANSFER MENU screen.

NOTE: If the Removable Disk doesn’t activate although the USB is connected, click My

Computer then double-click Removable disk.

CAUTION

DAT file in the internal memory is identical with the information in the job file stored in
the instrument. For the files with DAT extension, do not copy, paste and delete the file,

and do not change the file name.

NOTE: DAT file has a hidden file. If you take the following procedure in Windows, DAT

file is not displayed.

# Go to Windows Explorer
@ Click Folder Options in Tools

t  Click tab of View

¢ In Advanced settings, check [Hidden file and No showing hidden file]

® Click OK

When you finish USB communication, make sure to click [Safely Remove Hardware]
icon shown in the bottom right of the Desktop. If you don’t click this icon, it may cause a
loss of data. In case the file, that should be downloaded, is not included, try this procedure
again. Before pressing the key to finish, make sure to click [Safely Remove Hardware]

icon.

4.3 DATA TRANSFER

This instrument can use the communication by
RS-232C.

—TRANSFER 1]}

1. RECEIVE RECT. DATA
2. SEND RECT. DATA
3. SEND POLAR DATA
4_ COMMUNICATION SETUP

Select 3. Data Transfer of the TRANSFER MENU | || I ¥
screen and press the [ENT] to view the TRANSFER
screen.
4.3.1 Receiving Coordinate Data
——TRANSFER i

The Rect. data is sent from the PC and stored in the
internal memory of the instrument.

1. RECEIVE RECT. DATA
Z_ SEND RECT. DATA
3. SEND POLAR DATA
4_ COMMUNICATION SETUP

I [ 3
—— FORMAT SELECTION ——————dil
_DC1

3.E§¥CS¥

I % ) 2




Select the 1. RECEIVE RECT. DATA and press [ENT] to view FORMAT SELECTION

screen.

Select the DC1 format and press [ENT] to view
DATA RCV. CONFIRMATION screen.
(Same procedure is performed for CSV format.)

Set the PC to be ready to send and press [ENT] to
receive the data from the PC.

——DATA RCY. CONFIRMATION
JOB NAME: LINERTEC

Send data from the PC,
then press [ENT].

—RECEIVING---. I

Storable Points:

4.3.2 Sending Data

The data stored in the internal memory is sent to the
PC.

Including: 2.send RECT. DATA ; 3.send POLAR
DATA

[RECT. DATA]
Select the 2.SEND RECT.DATA and press [ENT] to
view the FORMAT SELECTION screen.

Select DC1 format and press [ENT] to view the
DATA SEND. CONFIRMATION screen.
(Same procedure is performed for CSV format.)

—TRANSFER 11}
1. RECEIYE RECT. DATA

2. SEND RECT. DATA
3. SEND POLAR DATA

4. COMMUNICATION SETUP

I [_* 3
— FORMAT SELECTION ——————— il
2.CSV
3.ExtCSY
I [+ 3

—DATA SEND. CONFIRMATION
JOB NAME : LINERTEC

After pressing [ENTI,

set the PC ready to receivel

NOTE: When Rect.data DCI is selected and data is transmitted to PC, the DC1 format

PointCode data cannot be transferred.
If CSV or ExtCSYV is selected, the PointCode data
can be transferred to PC.

Press [ENT], and set the PC to be ready to receive.

—SENDING- - - i

Remaining Points :

— FORMAT SELECTION —————— i

1.DC1
2. AUX

| I l-ﬁl




[POLAR DATA]

Select the 3. SEND POLAR DATA and press [ENT] to

view the FORMAT SELECTION screen.

Select DC1 format and press [ENT] to view the DATA SEND. CONFIRMATION screen.

(Same procedure is performed for AUX format.)

Press [ENT], and set the PC to be ready to receive.

——SENDING- - - i

Remaining Points :

4.3.3 Communication setup

The communication parameter is set when stored

data is received or sent between the instrument and

the PC etc.

—TRANSFER 10}

1. RECEIVE RECT. DATA
2. SEND RECT. DATA
3. SEND POLAR DATA
4. COMWUNICATION SETUP

1l i ] - —

4.3.3.1 Receiving data setting

Select the 4. COMMUNICATION SETUP and press

[ENT] to view the COMM. SETTING
SELECTION.

[1. RECEIVE RECT. DATA]

Select the 1. RECEIVE RECT. DATA and press
[ENT] to view the following screen.

Press [ENT] to open the selection window. Select
each setting and press [ENT].

—COMM. SETTING SELECTION
1. RECEIVE RECT. DATA
2. SEND RECT. DATA
3. SEND POLAR DATA

1l 2 —

—COMM. SETTING SELECTION

1. BAUD RATE : 1200
DATA | ENGTH : 8
PARITY BITS : HIL

STOP BITS 21
SIGNAL CONTROL : ON
LYy [ & ¥ |[ACCEPT

¥

Z.
3.
4.
5.
A

—COMM. SETTING SELECTION

4 6. XON/XOFF : 0N

7. PROTOCOL : ON

8. RECORD DELIMITER : CR+LF

9. DISP.1 AXIS : BASIS DIRECT.
L J10. DISP.2 AXIS : RIGHT ANGLE

[ v [ # [ & JACCEPT

—COMM. SETTING SELECTION
4 8. RECORD DELIMITER : CR+LF

9. DISP.1 AXIS : BASIS DIRECT.
10. DISP.2 AXIS : RIGHT ANGLE
11. DISP.3 AXIS : HEIGHT 32
12. ROTATION : C

W
¥ [ # [[ ¥ [[ACCEPT




Press [ACCEPT] when all selections are made.

DISP.# AXIS: BASIS DIRECT., RIGHT ANGLE, or HEIGHT is selected when
data is transferred between the TS and PC. (cfr. “5.5.2 Coordinate axis definition”)
They are used for matching coordinate system between definition in the instrument and
definition in the external device when they are different. However, it is necessary to match the
definition of the “Coord. Axis” between settings in “Communication setup” and settings in
“Coordinate axis definition” when same coordinate systems are used.

. BAUD RATE:

. DATA LENGTH:

. PARITY BITS:

. STOP BITS:

. SIGNAL CONTROL.:
. XON/XOFF:

. PROTOCOL.:

. RECORD DELIMETER:
9. DISP.1 AXIS:

10. DISP.2 AXIS:

11. DISP.3 AXIS:

12. ROTATION:

01N DN B WM —

Factory default setting of RECEIVING

1200
8
NIL
1
ON
ON
ON
CR

BASIS DIRECT.

RIGHT ANGLE
HEIGHT
CwW

4.3.3.2 Sending data setting

Select the 4. COMMUNICATION SETUP and
press [ENT] to view the COMM. SETTING

SELECTION.

[2. SEND RECT. DATA]

Select the 2. SEND RECT. DATA and press [ENT]

to view the following screen.

Press [ENT] to open the selection window. Select

each setting and press the [ENT].

—COMM. SETTING SELECTION 10}

1. RECEIYE RECT. DATA
2. SEND RECT. DATA
3. SEND POLAR DATA

1l i | —

—COMM. SETTING SELECTION I

1. BAUD RATE 9600

2. DATA LENGTH

3. PARITY BITS NIL

4. STOP BITS 1
8§ 5. SIGNAL CONTROL : ON
[ 4 ][ ¥ ][ # [[ ¥ [ACCEPT

—COMM. SETTING SELECTION iii
£ 6. XON/XOFF : ON

7. PROTOCOL : ON

8. RECORD DELIMITER : CRALF

. DISP.1 AXIS : BASIS DIRECT.

1 DDk D AL : RIGHT ANGLE

[ 4 [ ¥ II_I ¥ | [ACCEPT]
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—COMM. SETTING SELECTION m

4 3. RECORD DELIMWITER : CR+LF

9. DISP.1 AXIS : BASIS DIRECT.
10. DISP.2 AXIS : RIGHT ANGLE
11. DISP.3 AXIS : HEIGHT

17_ ROTATION : CH

Al ¥ [ & ][ & JpccEr]

Press [ACCEPT] when all selections are made.

DISP.# AXIS: BASIS DIRECT, RIGHT ANGLE, or HEIGHT is selected when
data is transferred between the TS and PC. (cfr. “11.2 Coordinate axis definition”)
They are used for matching coordinate system between definition in the instrument and
definition in the external device when they are different. However, it is necessary to match
the definition of the “Coord. Axis” between settings in “Communication setup” and
settings in “Coordinate axis definition” when same coordinate systems are used.

Factory default setting of SENDING

1. BAUD RATE: 1200

2. DATA LENGTH: 8

3. PARITY BITS: NIL

4. STOP BITS: 1

5. SIGNAL CONTROL.: ON

6. XON/XOFF: ON

7. PROTOCOL: ON

8. RECORD DELIMETER: CR+LF

9. DISP.1 AXIS: BASIS DIRECT
10. DISP.2 AXIS: RIGHT ANGLE
11. DISP.3 AXIS: HEIGHT

12. ROTATION: CW

[3. SEND POLAR DATA] —COMM. SETTING SELECTION
Select the 3. SEND POLAR DATA and press [ENT] to | HNEEVIZITSEEN : 1200
view the following screen. %: Biﬁﬁ%ﬂg ﬁ“_

Press [ENT] to open the selection window. g STOP BITS :
Select each setting and press the [ENT]. -

21
SIGNAL CONTROL : ON
Y [ %+ ][ & ACCEPT

A

—COMM. SETTING SELECTION m

Press [ACCEPT] when all selections are made. £ 3. PARITY BITS - NIL
4. STOP BITS o1
5. SIGNAL CONTROL :ON
6. XON/XOFF : ON
J. ROTATION : CH

v ¥ | [ACCEPT

Factory default setting of 3. SEND POLAR DATA

1. BAUD RATE: 9600
2. DATA LENGTH: 8

3. PARITY BITS: NIL
4. STOP BITS: 1

5. SIGNAL CONTROL.: ON
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6. XON/XOFF:
7. ROTATION:

ON
CwW
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4.3.4 About DataLink DL-01 Software

DataLink DL-01 Software allows you to send collected data by LTS-200 to other devices, to
receive coordinates data, and to convert the resulting files into a number of common formats.

a) Recommendation for "PN".
It is recommended that “PN” (Point Name) data should consist of less or equal to 4
(one-byte) numeric characters to convert files with DL-01. Because, it may not be
converted properly if alphabetic characters or more than 5 (one-byte) numeric
characters are used for the “PN”.

b) Notes for the data transferring.
Please be careful about following items for the data transfer with "DL-01".

b-1 Type of data, which can be transferred.

With PTL, “POLAR DATA” can be transferred by “DC1” or “AUX” format.

In addition, it is possible for DL-01 to receive/convert “POLAR DATA” with “DC1
(DC-1Z) ” format.

b-2 Notes for unit.
If you are requested to select unit when you convert data on DL-01, please select unit
according to the settings on LTS-200.

b-3 Limitation for each format.
Please, use “CSV” or “DCI1( DC-1Z)” format to transfer data to/from LTS-200.

Limitation for the "CSV" format.
With the “CSV” format, “PN” and “PC (Point Code)”data that consists of less or equal
to 15 (one-byte) characters can be transferred.

Limitations for the "DCI (DC-17)" format.

With “DC1 (DC-1Z)” format, the length of “PN” data should consist of less or equal
to 11 (one-byte) characters. And with the “DC1 (DC-1Z)” format “PC” data cannot
be transferred.
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b-4 Recommended communication settings on LTS-200.
Recommended settings for “COMM SETTING SELECTION” on LTS-200 special
function is as follows.

LTS-200 — PC(DL-01) to “SEND RECT. DATA”

1. BAUD RATE: 1200

2. DATA LENGTH: 8

3. PARITY BITS: NIL

4. STOP BITS: 1

5. SIGNAL CONTROL.: OFF

6. XON/XOFF: OFF

7. PROTOCOL.: OFF for “CSV” format, ON for “DC1 (DC-1Z)” format
8. RECORD DELIMETER: CR

Subsequent items: As you like.

LTS-200 — PC(DL-01) to “SEND POLAR DATA”

1. BAUD RATE: 1200-9600

2. DATA LENGTH: 8

3. PARITY BITS: NIL

4. STOP BITS: 1

5. SIGNAL CONTROL.: OFF

6. XON/XOFF: OFF

7. ROTATION: As you like.

PC(DL-01) — LTS-200 to “RECEIVE RECT. DATA”
1. BAUD RATE: 1200

2. DATA LENGTH: 8

3. PARITY BITS: NIL

4. STOP BITS: 1

5. SIGNAL CONTROL.: OFF

6. XON/XOFF: OFF

7. PROTOCOL.: OFF for “CSV” format, ON for “DC1 (DC-1Z)” format
8. RECORD DELIMETER: CR

9. Subsequent items: As you like.

Please note that these settings should be common with DL-01's.

b-5 Recommended communication settings on DL-01.
To configure DL-01 Communication setting, please read “Configuring the software”
in the Help topics of DL-01 and select values as follows:
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For setting “Type of Device” in the “Settings” panel (Menu—“Edit”--"Settings”),
select “R-100(PTL) / R-300(PTL)” , and other setting should be as follows.

Settines
Camm Port IG':'MI1 LI
T 5 Bestas | PGS-300/R-100(PCS)/R-3000PSFY = |
Eoud rate 9600 LI
Data Bit 8 =]
Parity INDHE LI
Stop Bit |1 |
Field Names | ok |

Please note that these settings should be common with LTS-200's. And if the
selection of “Type of Device” is not correct it may result in missing some data.

LTS-200 — PC(DL-01)

Bits per second: 1200 (1200-9600 for sending “POLAR DATA”)
Databits: 8

Parity: None

Stop bits: 1

PC(DL-01) — LTS-200

Bits per second: 1200

Databits: 8

Parity: None

Stop bits: 1

¢) Note for the Memory capacity.
Data transfer failure from DL-01 to LTS-200 may cause reduction of memory capacity.
If memory capacity becomes less, please back up required data first, and then initialize
coordinates data.
To initialize coordinates data, turn on the instrument while pressing [F2]+[F5]+[ON/OFF],
and take your finger off [ON/OFF] again.
After you see the message “COORD. DATA INITIAL”, press [F5]. Then the message

“Please wait” is displayed. When it is completed, the panel of MODE A is displayed.
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d) Note on converting CSV file.
When you attempt to convert CSV file from LTS-200 by DL-01, please note that it may
not succeed if CSV data type is not correct.

After [CONVERT] button is clicked on DL-01 then “CSV files from PCS/ R-100 (*.*)” is
selected for the type of file, “CSV Import Option” will be appear.

C5Y Import Options

—Ordering
[T Ihwert XY order Cancel |
—tvpe

& PN XY (Coded

i PN Y 2 (Codel
i PH Y

" PHHYZ

—Separation Sien

In case the CSV data doesn't have “CODE” field, please select “PN XY or “PN XYZ”
from following four types for the “type” of data on the “CSV Import Option” panel.
PN XY (Code)
PN XYZ (Code)
PN XY
PN XYZ

e) For more information to work with DL-01, please refer to the “help” file after the
installation.
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S.SETUP

A language other than English can be selected.

Press [ENT] [SETUP] of the LinertecExpress

screen to view the FUNCTION SETTING screen.

(ifT\ Followings are possible functions and the factory default settings:

— FUNCTION SETTING (L1}
1. ADJUST SETTING
2. ACTION SETTING
J. UNIT SETTING
4. COMMUNICATION SETTING
5. FUNCTION SETTING

I & 1% [ 1
5.1 ADJUST SETTING
— ADJUST SETTING [[1]
Select 1. ADJUST SETTING of the FUNCTION TATMCORR _ : AT INPUT

SETTING screen to view the following screen.

Press [ENT] to open the selection window.

Select each setting and press [F5] [ACCEPT] to enter.

[I.ATM CORR]

Select the 1. ATM CORR and press [ENT]
to view the following screen. Press the
down arrow key to choose and press [ENT]
to enter.

[2.PRISM CONST]

Select the 2.PRISM CONST and press [ENT]
to view the following screen. Press the

down arrow key to choose and press [ENT]
to enter.

[3.SHEET CONST]

Select the 3.SHEET CONST and press [ENT]
to view the following screen. Press the

down arrow key to choose and press [ENT]
to enter.

[4.CRV/REF CORR]

Select the 4.CRV/REF CORR and press [ENT]

to view the following screen. Press the
down arrow key to choose and press [ENT]
to enter.

2.PRISM CONST  :-30mm
3.SHEET CONST : Omm
4.CRV/REF CORR :0.14
5.COMP AXIS :NIL

—— ATIM CORR (111
N [T INPUT
2.PRISM CONST :-30mm 2. ppm INPUT
3.SHEET CONST : Omm 3.HIL

4.CRV/REF CORR :0.14

5.COMP AXIS :HIL

[ v [ &« [ & [ ]

——PRISM CONST (L[]
1.ATM CORR : ATM INPUT
2.PRISM CONST |

3.SHEET CONST : Omm
4.CRV/REF CORR :0.14
5.COMP AXIS :NIL

A |l ¥ [ # || ¥

—— SHEET CONST [[1}
1.ATM CORR s AT INPUT | PRI
2.PRISM CONST _ :-30mm 2.INPUT

3.SHEET CONST JEinli]
4.CRVIREF CORR :0.14
5.COMP AXIS :NIL

[ A Il v [ «# [ & ][ ]
—— CRV/REF CORR ]
1.ATH CORR : ATM INPUT
2.PRISM CONST  :30mm 2.0.2

3. SHEET CONST _: Omm 3. NIL

4.CRV/REF CORR HINE
5.COMP AXIS :NIL

[ 4 [ ¥V [ &+ [ ¥
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[4. COMP AXIS]

Select the 4. COMP AXIS and press [ENT]
to view the following screen. Press the
down arrow key to choose and press [ENT]
to enter.

——COMP AXIS [}
1.ATM CORR ATM INPUT | 1.2 AXIS
2.PRISM CONST :-30mm
3.SHEET CONST : Omm
4.CRV/REF CORR :0.14
5.COMP AXIS NIL

y [ + [ ®

5.2 ACTION SETTING

Select the 2. ACTION SETTING of the FUNCTION SETTING screen and press [ENT] to
view the following screen. Press [ENT] to open the selection window. Select each setting and

press [F5][ACCEPT] to enter.

—— ACTIOH SETTING [T}
1. EDM RN DISP/QUICK : 1mm
2. SHOT COUNT -1 TIME
3. SHOT INPUT - 01TIMES
4. TILT DISP : OFF
XS 5. TILT DISP UNIT : FINE
h 4 ¥ ][pccepT
TILT DISP UNIT [}
"10. V. ANG. STYLE D Z0
1. AUTO OFF T NIL
"12. EDM OFF T NIL
"13. ILLY. OFF T 3MIN
: OFF
vV |[[ A *+ ¥

[1.EDM MIN DISP]

Select the 1.EDM MIN DISP and

press [ENT] to view the following screen.
Press the down arrow key to choose and
press [ENT] to enter.

[2. SHOT COUNT]

Select the 2. SHOT COUNT and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

[3. SHOT INPUT]

Select the 3. SHOT INPUT and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

[4. TILT DISP]

Select the 5.TILT DISP and press [ENT]

to view the following screen.

Press the down arrow key to choose and press

]
OoH

MEAS. SHOT

TRACK SHOT

FINE

L0

L+ A 4

—EDF FIH DISP/QUICK m
1. EDM MIN DISP] tmm (1.1 mm
2. SHOT COUNT 1 TIME [2.0.1 mim
3. SHOT INPUT 01 TIRIES
{, TILT DISP OFF

“, 5. TILT DISP UHIT FINE

Yy |+ || ¥ |

SHOT COUHT m
1, EDL 11N DISP N | | TIME
2. SHOT COUNT 1 TIE
3. SHOT INPUT 0471,
4, TILT DISP OFF
‘ 5. TILT DISP UMIT FINE
A || ¥ [ + || ¥ | )
SHOT INPUT
1, EDI1 LN DISP TIMES
2. SHOT COUNT
3. SHOT INPUT TMTIMES
4. TILT DISP OFF

TILT DISP UKIT FINE

35
A [ ¥ [ &+ [ ¥ Jci=

[ __ :| S:I

1, EDF MIN DISP N1 OFF
2. SHOT COUNT 1 TIME
3, SHOT INPUT MTINES

OFF

5. TILT OISP UHIT OFF

¥
A || ¥ || &+ |[ ¥




[ENT] to enter. - —
s TILT DISP UNIT —— Ty
1. EDM MIN DISP B
2. SHOTCOUNT 2.FINE___|
3. SHOTINPUT S 1 TIMES
[5. TILT DISP UNIT] 4. TILTDISP . OFF
Select the 6.TILT DISP UNIT and press [ENT] | ¥ : FINE
to view the following screen. Y A L) ¥

Press the down arrow key to choose and press
[ENT] to enter.

[6. LONG RANGE MES.]

Select the 7.LONG RANGE MES. and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

PRIEL. IEAS KEY
T DISP UNIT FINE

Select the 8.PRIM. MEAS KEY and press [ENT] L E _"3_‘1'3 RAHGE MES,  OH

[7. PRIM. MEAS KEY]]

1. MEAS. SHOT

2. JEAS, CONT
to view the following screen. e g TRACK sHaT
Press the down arrow key to choose and press (

[ENT] to enter. [ &+ [ &
[8. SEC. MEAS KEY] —SEC. MEAS KEY im
Select the 9.SEC. MEAS KEY and press [ENT] g I
to view the following screen. 6. PRINI. LIEAS KEY MEAS[3. HIEAS. CON ™
Press the down arrow key to choose and press " e L EAS: SHO
[ENT] to enter. a4 [ ¥ ] ¥
[9. MIN UNIT ANG.] fj_ R
Select the 10.MIN UNIT ANG. and press [ENT] ! 3 l]s w]H i L HES.
to view the following screen. o SRC. MEAS KEY.
Press the down arrow key to choose and press X 10 MIN UNIT ANG. R
[ENT] to enter. [ A L V ][ # [ ¥
[10. V.ANG. STYLE] LR
Select the 11.V.ANG. STYLE and press [ENT] 12, A0 OFF
to view the following screen. } ']| jj -
Press the down arrow key to choose and press § 15057 BUL o
[ENT] to enter. 4 [ v ][ % |

[11. AUTO OFF]

Select the 12.AUTO OFF and press [ENT]
to view the following screen. =L
Press the down arrow key to choose and press

| [ & [ |
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[ENT] to enter.

[12. EDM OFF]

Select the 13. EDM OFF and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

[13. ILLU. OFF]

Select the 14.ILLU. OFF and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

[14. QUAD BUZ.]

Select the 16. QUAD BUZ. and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

5.3 UNIT SETTING

Select the 3. UNIT SETTING of the FUNCTION

SETTING screen and press [ENT] to view the

following screen. Press [ENT] to open the

selection window. Select each setting and press
[F5] [ACCEPT] to enter.

[1. TEMP. UNIT]

Select the 1. TEMP. UNIT and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

[2. PRESS UNIT]

Select the 2.PRESS UNIT and press [ENT]

to view the following screen.

Press the down arrow key to choose and press
[ENT] to enter.

—_ UNIT SETTING N
1. TEMP. UNIT HIR
2. PRESS UNIT : hPa
3.DIST.UNIT :m
4. ANG. UNIT : DEG
b J ¥ J[ACCEPT
—TEMP. UNIT i
1.TC
1. TEMP. UNIT HR
2. PRESS UNIT: hPa
3.DIST.UNIT :m
4. ANG. UNIT : DEG
A I ¥ [ & [ & [ 1]
—PRESS UNIT =
1. TEMP. UNIT : C
2. PRESS UNIT HETES 2. mmHg
3. DIST. UNIT :m 3. inchHG
4. ANG. UNIT : DEG
LA [ v I[ & [ &
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[3. DIST. UNIT] —DIST. UNIT i
Select the 3.DIST. UNIT and press [ENT] 1. TEMP. UNIT : T -
: . 2. PRESS UNIT : hPa
to view the following screen. 3. DIST. UNIT B
Press the down arrow key to choose and press 4 ANG.UNIT - DEG
[ENT] to enter. [ & I[ ¥ [ & ][ ¥
[4. ANG. UNIT] ——ANG. UNIT i
Select the 4. ANG. UNIT and press [ENT] 1. TEMP. UNIT : T
to view the following screen. S T hPa 3. GRD
Press the down arrow key to choose and press LLANG UNIT By ket
[ENT] to enter. A Il ¥ [ # ¥
5.4 COMMUNICATION SETTING
Select the 4. COMMUNICATION SETTING of the "O“ e =
FUNCTION SETTING screen and press [ENT] to 2.DATALENGTH  :8
view the following screen. Press [ENT] to open the il i
selection window. Select each setting and press [F5] § 5 SIGNAL CONTROL - OFF
[ACCEPT] to enter. v [ & [ ® |pcCerT
4, OMMUNICATION SETTING. ————— i
3 PARITY BITS NIL
More details please refer to “4.3.3 4 STOP BITS 1
COMMUNICATION SETTING”. s oo one o= oEE
7 THROUGH COMMAND RIIR
¥ [ # [ ¥ ]PRccEPT

5.5 FUNCTION SETTING
FUNCTION

DEFAULT SETTINGS

Coordinate system can be selected.

(cfr. Coordinate axis definition )

Character input method can be selected.

“10 KEY SYS.(ABC)”

Action input method can be selected.

“PROCESS TYPE”

The offset (remote) method can be selected. “FIXED PLANE”
Compare method can be selected. “ALL IN ONE VIEW”
Aiming on/off can be selected. “OFF”

EDM (electronic distance meter) settings can be selected.

PRIM. MEAS KEY

SEC. MEAS KEY

EDM MIN DISP/QUICK
SHOT COUNT

“MEAS. SHOT”
“TRACK CONT”
“1mm/OFF”
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SHOT INPUT “1 TIME”

“01 TIME”

Elevation factor can be defined.

AVE. ELEV. +0000.0000m

SCALE FACT 1.00000000
Duplicate point name checking “OFF”
Order of displaying measurement screen “POLAR DATA”
Foresight and backsight Setting of BSP “OFF”
measurement
Recording format to record polar data “HA VA SD”

Press [3] [SETUP] of the Linertec screen and press the down arrow key to view the
PREFERENCE screen.

—FUNCTION SETTING ————————dimi —FUNCTION SETTING ————— 1
1. LANGUAGE : ENGLISH 4 6. COMPARE METHOD : ALL IN ONE INFO.
2. COORD. SYSTEM 7. REQUEST AIMING : OFF
3. INPUT METHOD : 10 KEY 5YS.(ABC) 8. EDM SETTINGS
4. ACTION WETHOD : PROCESS TYPE 9. ELEY. FACTOR
¥ 5. REMOTE METHOD : FIXED PLANE 2 "10. DUPLICATE PN CHKHLUES
[ ¥ J[ 4+ [[ & ]|ACCEP A [ ¥ | 4+ ¥ ACCEPT

5. 5.1 Language Selection — —
PRI R : ENGL IS

; 2. COORD. SYSTE
Select 1. LANGUAGE and press [ENT] to view the 8 INPUT METHOD - 10 KEY SYS.(ABC)

LANGUAGE selection window. 4. ACTION METHOD  : PROCESS TYPE

Press the down arrow key to select and press [ENT] ¥ RIMIT%MECEP
to comfirm the selected one.

— LANGUAGE
1. LANGUAGE 1.ENGLISH
. COORD. SYSTE

2. YOUR LANGUAGE
. INPUT WETHOD : FET 51

=10 ~TABL)
. ACTION METHOD : PROCESS TYPE
¥ 5. REMOTE WETHOD : FIXED PLANE

L ¥ [ «# [ & J[ACCEPT

o LoD P

5.5.2 Coordinate axis definition

—FUNCTION SETTING

1. LANGUAGE : ENGLISH

Z. COORD. SYSTEM

3. INPUT METHOD : 10 KEY 3YS.(ABC)

4. ACTION METHOD  : PROCESS TYFE
¥ 5. REMOTE METHOD  : FIXED PLA

Yy [« [ & CEP




Select 2. COORD. SYSTEM and press [ENT] to view the coordinate system definition

window. Press [ENT] to select and press [F5] [ACCEPT] to enter.

Height

Basis
Direction ( use
difined )

90°
-—CEW+t ]
(Right Angle) ap

Definition of each selection is as follows.
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Item Description Selection Default ex.1 German ex.2 ex.3
XYZ
1. Name of the 1st Axis | Any name X X N E
DISP.1 NAME on the screen.
(Ex. it is shown 3rd
line of the
“MEASURE”
screen.)
2. Name of the 2nd Any name Y Y E N
DISP.2 NAME Axis on the screen.
(Ex. it is shown 4th
line of the
“MEASURE”
screen.)
3. Name of the 3rd Axis | Any name 4 Z V4 Z
DISP.3 NAME on the screen.
(Ex. it is shown 5th
line of the
“MEASURE”
screen.)
4. Define the direction 1. BASIS 1. BASIS 2. RIGHT 1. BASIS 1. BASIS
DISP.1 AXIS of the 1st Axis. DIRECTION DIRECTION ANGLE DIRECTION | DIRECTION
2. RIGHT ANGLE
3. HEIGHT
5. Define the direction 1. RIGHT ANGLE | 2. RIGHT 1. BASIS 2. RIGHT 2. RIGHT
DISP.2 AXIS of the 2nd Axis. 2. HEIGHT ANGLE DIRECTION ANGLE ANGLE
3. BASIS
DIRECTION
6. Define the direction 1. HEIGHT 3. HEIGHT 3. HEIGHT 3. HEIGHT 3. HEIGHT
DISP.3 AXIS of the 3rd Axis. 2. BASIS
DIRECTION
3. RIGHT ANGLE
7. Define the rotation 1.CW 1. CW 1. CW 1.CW 1. CCW
ROTATION from the 1°* Axis to 2. CCW
the 2nd Axis..
“X:B.D. “Y:B.D. “N:B.D. “E:B.D.
Example of é s s
GRAPHICAL N C:t C/ v
VIEW X RA X: RA. VE-RA. |N:RA I
Z: peight Z: Height Z: Height Z: Height

47




—D
Any name can be defined for all three axes. 1. D - N
For the “DISP.# NAME?”, it is possible to define 2 2 N‘”""
same name. However, please note that the same B AXIS : BASIS DIRECT.

.
. . . .2 AXIS : RIGHT ANGLE
coordinates’ value will be displayed.
Py [ = [ BS |[CLEAR |[T0 123

Three types of axes can be selected for each three

P.1 AXIS

FOI‘ the “DIE‘P# Ai(lls”, 1t 1S pIOSSlble to d}fﬁne i ; %Ablgﬂllzég:l'lr
same type of axis. However, please note that : BASTS T,
the samyg coordinates’ val e, pill be displayed - P-2 ARLS : RIGHT |—|ANGLE ]
— MEASURE NP —— il
Definition of this function will be affected to the E
value of the coordinates. Fd
PN PH1
PH 1. 200m
MEAS SAYE [ME/SAYE EDIT PAGE

5. 5. 3 Input method selection

. — INPUT METHOD
Select 3. INPUT METHOD and press [ENT] to view . LANGUAGE 1.10 KEY SYS. (ABC

the Character INPUT METHOD selection window. COORD. SYSTEW 2.10 KEY SYS. (123
Press the down arrow key to select and press [ENT]
to comfirm the selected one.

. 1.xP:N+oooooooo. 000m "
Explanation of the 10 Key system (123/ABC), Full % Y :+00000000. 000m
template, Divided template and Matrix ; J&IDOOO- 000m
system. 5. PC:

@ |[ & [ BS |[CLEAR |[T0 123
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1. 10 Key System(ABC/123)
These are the standard input method using the Alphanumeric and +/- key.

— PN
2. Full template EBCDEFGHI JKLMNOPQRSTUYHXYZ - B
Select each Character by pressing left, right, up and 3?§g§§§?§g,k'"'2??3‘55* iy EER BS
down arrow keys and select each Character by 7] |
pressing [F5] [SELECT] each time. [« ][ » [ ®# ][ ¥ |BEEcH
— PN [0
123456789 4 = BS 5P|

3. Divided template

] I
[ & [[ =» |[ # [ ¥ ]sELECT

] |
- 1Aa, 2Bb, 3Cc? 4Dd! 5Fedt
4. MATRIX tel: 6FF( 7Gz) 8Hh™ 91i° 0Jj%

h& - KkLl MmNn OoPp QOgRr SsTt
BE - Uut: Vv Wkl XxYy Zz/-
4] - <- -> BS CLR  ret.
Rl || R ]| R3 ][ R4 [ RO

How to input “A” by Matrix. %] -
Hiigongial
First press [F1] [R1] to view next screen. RE: Unts  Vweo Wex®  Xofy Zofe

Rb - <- -> BS CLR  ret.
[ TAa.|[ 2Bb, |[ 3Cc? || 4Dd! || bEe# |

Press [F1] [1Aa] to view next screen. ]

R1: 2Bb, 3Cc? 4Dd! GEef
R? - 6Ft( 7Gg) 8Hh™ 91i° 0Ji%
R3 : KkLl MmNn OoPp QaRr SsTt
R4 - Uut: ¥v-; HWuxk XxYy 7Zz/-
RS : <- -> BS CLR  ret.
[ 1T ][ A [ a [ . |

Press [F2] [A] to select “A”.
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5.5.4 Action Method Selection

Select 4. ACTION METHOD and press [ENT] to
view the following screen. Press the down arrow
key to choose and press [ENT] to enter.

Process type

This input method takes over the functionality of
“LinertecExpress”. When this option is

selected, the next screen will be shown after
inputting necessary items.

Structure type

This input method takes over the functionality of our
past product. When this option is selected, the menu
screen will be shown after inputting necessary items.

—ACTION HETHOD
1. LANGUAGE

2. COORD. SYSTE
3. INPUT WETHOD

ACTION WETHOD
A 5 REMOTE WETHOD

1.PROCESS TYPE
2. STRUCTURE TYPE

KBL)
PRUCESS TYPE
: FIXED PLANE

[ 4 [ ¥ [ # [ & [ACCEPT
— PN m
1.X :+00000000. O0O0m
%-;:+oooooooo.ooom
-/ +00000000. O0O0m
| 4. PNE
5. PC:

SAVEJ[ LIST ][ * [ ¥ ][ACCEP
—RECTANGULAR COORD. 11}
1. STATION
7?2 AZIMUTH
3. MEASURE
| 1| + [ & 1 1

5.5.5 Remote method selection

Select 5.REMOTE METHOD and
press [ENT] to view the following
screen. Press the down arrow key to choose and
press [ENT] to enter.

REMOTE

— REWOTE WETHOD

1. LANGUAGB-RotatE@RIZABER FACE
2. COORD. SYSTE mﬁﬁﬂiﬂﬂ-
3. INPUT METHOD |13 ROTATED PLANE \

4. ACTION WETHOD
2 4 0. REMOIE _WETHOD

A I\V\IIL\I

T PRULESS TTPE

Eé%enqﬁ%ﬁfﬁ ordinates

Station Point Coordinates

2.Fixed plane
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1. Cylinder face

The Remote measurement is performed on the inner

A surface of the vertical cylinder as shown left.
Cylinder
ol
N\
\
L
SP

2. Fixed plane

The Remote measurement is performed on the fixed
plane, which is perpendicular to the sight of the
reference point as shown left.

Angle é\_ Fixed
N

Angle Plane

plane

sp L

3. Rotated plane

\I\ Rotated The Remote measurement is performed on the
/7 plane Rotated plane, which is always perpendicular to the
AN ~ present line of sight and induces the reference point
b =~ as shown left.
/
s~

5.5.6 Compare method selection

— COMPARE WETHOD

2. COORD. SYSTE
Select 6.COMPARE METHOD SELECTION and 1 2- LODRD. DYCTEMEE LARGE CHARACTER )

press [ENT] to view the following screen. Press the 4 ACTION METHOD
down arrow key to choose and press [ENT] to enter. |4 B ED EEEE[I]NPIGQEEINFO

L v [ # ][ & Jpecer]
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When “ALL IN ONE INFOis selected, all
information will be displayed on the result of Stake
Out panel.

When “LARGE CHARACTER”is selected, result
information is shown with two screens and these

screens and the Graphics screen can be switched by
pressing [SCROLL].

T (L1}
o

— STAKEQUT
PN SOPN100
PH 0. 0O00m
D H.ansle -0° 38 55"
D ¥.angle 12° 07 05"
D H.dist.

[ MEAS |[ TARGET |[ SCROLL |[ MEXT || PAGE |

5.5.7 Request aiming selection

Select 7. REQUEST AIMING and press [ENT] to

view the following screen. Press the down arrow key

to choose and press [ENT] to enter.

After pressing [ENT] on STATION POINT
H.ANGLE SETUP screen, you can choose whether
or not the warning message, “Did you aim at Ref.
Point?” is displayed.

—DUPLICATE PN CHK————————— @
4 6. COMPARE METHOD : ALL IN ( 1.ON
7. REQUEST AIMING : OFF 2.0FF
8. EDM SETTINGS
9. ELEY. FACTOR
¥T10. DUPLICATE PN CHKERVRS
¥ [ # |[ ¥ [ACCEPT

——AIM AT THE REFERENCE POINT. —d{mj

Did vou aim at Ref.point?
Press [ENT] when ready.

[ ESC || | | |[_ENT |

5.5.8 EDM settings selection

Select 8. EDM SETTINGS and press [ENT] to view
the following screen. Press the down arrow key to
choose and press [ENT] to enter.

—FUNCTION SETTING —————— —{m
4 4. ACTION METHOD  : PROCESS
5. REMOTE METHOD  : FIXED PLANE
6. COMPARE METHOD : ALL IN ONE INFO.
7. REQUEST AIMING : OFF
2 4 8. EDM SETTINGS

L ¥ [[ # [ ¥ ACCEPT

—EDW SETTING I

PRIM. MEAS KEY : MEAS. SHOT
2 SEC. WEAS KEY : TRACK CONT
i EDH MIN DISP/QUICK 1mm/0FF
5.

SHOT COUNT
SHOT INPUT []1 T I HES

[ ¥ [ #® [ & @R
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1. PRIM.MAES KEY

. MEAS. SHOT

. MEAS. CONT

. TRACK SHOT

. TRACK CONT

2. SEC.MEAS KEY

. TRACK CONT

. TRACK SHOT

. MEAS. CONT

MEAS. SHOT

3. EDM MIN DISP/QUICK

. lmm/OFF

. Imm/ON

. 0.1lmm

4. SHOT COUNT

. 1 TIME

.3 TIMES

.5 TIMES

1
2
3
4
1
2
3
4,
1
2
3
1
2
3
4

. INPUT

5. SHOT INPUT XX TIMES

Please refer to the instruction manual of basic function about details of each setting.

5.5.9 Elevation factor

“Elevation Factor” as used here refers to Average Elevation Correction and Scale Factor

carried out as part of the measurement process among the special functions.
It is effective only with MEAS-Rect., FREE, CALC-Traverse, and VPM. These reverse

corrections are carried out with STAK (Stake Out, Point To Line). When the instrument is
shipped from the factory, the . AVE.ELEV. is set to “0” and the 2.SCALE FACT to “1” so

that no correction is carried out.

If correction is necessary, input the appropriate values for the AVE.ELEV and SCALE

FACT.
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Cross section of the earth

Select 9. Elevation factor and press [ENT] to view
the ELEVATION FACTOR selection window.
Press [ENT] to select and press [F5] [ACCEPT].

1. Average Elevation
Average (H) = Averaged on-site elevation
Input range: -9999.9998 -- +9999.9998m

2. Scale Factor
Scaling = On-site scaling coefficient
Input range: +0.00000001 -- +1.99999998

——FUNCTION SETTING ————— i
4 5. REMOTE WETHOD  : FIXED PLANE

6. COMPARE METHOD : ALL IN ONE INFO

7. REQUEST AIMING : OFF

8. EDM SETTINGS

2 4 9. ELEV. FACTOR

A |l ¥ |[ # ¥ |[ACCEPT]
—A"JE ELEV. it

. AVE.ELEY. +000m OOODml
- SCALE FACT :

(2 [ ¥ [ # ][ & JACCEPT

—3CALE FACT 11}
1. AVE.ELEY. : +
2. SCALE FACTHI 11

00000000

[ v ]l # [ & ]ACCEPT

5. 5. 10 Duplicate point check

When for this setting ON is selected, you can check
whether a Point Name overlaps another Point Name

already input.

—DUPLICATE PN CHK ——————— i

4 6. COMPARE WETHOD - ALL IN O 1.0
7. REQUEST AIMING : OFF 2.0FF
8 EDM SETTINGS

$i 0 DUPLICATE PN CHK UFF
L v | ACCEPT
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5.5.11 Meas. Display

This setting allows you to set the order of display  MEASDISPLAY e )
when a function of “11. MEAS. DISP” is carried out. f:' SS{W
When “POLAR DATA” is selected, STATION o oo MEAS ORE oo

POINT H.ANGLE SETUP screen appears next to 14.BACKSIGHT SAVE : OFF

ANG. & DIST. screen. When “RECT. DATA” is y L 2

selected, MEASURE screen is displayed.

SELECT “POLAR DATA” SELECT “RECT. DATA”
——STATION POINT H.ANGLE SETUP —dImi ——STATION POINT H.ANGLE SETUP —dim
H.angle 287° 47" 50”7 [H.ansle 287° 47" 50”7
| |[ INPUT || 0 SET | |[ INPUT ][ 0 SET |[ HOLD ][ BSP ]
—ANG. & DIST. m — MEASURE [0}
H.anzle 52° 10" 40" X
¥.anzle 62° 35" 25" Y
S.dst z
PN PN1 1 PN1
FH 1. 200m PH 1. 200m
[MEAS || SAVE |[ME/SAVE || EDIT || PAGE | | MEAS || SAVE |[ME/SAVE || EDIT || PAGE |
— T} —ANG. & DIST. T
X MEASURE H.angle 52° 10 407
Y ¥.anzle 62° 358 25
7 S.dst
1 PN1 PN PN1
PH 1. 200m PH 1. 200m
MEAS |[ SAVE |[ME/SAVE |[ EDIT [ PAGE ] | MEAS || SAVE |IME/SAVE || EDIT |[ PAGE ]
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5.5.12 Both faces meas.

When “ON” is selected and sighting the BSP (Back
Sight Point), you are requested to sight at reverse
position as well after normal position.

When “OFF” is selected, you can sight only at
normal position.

—BATH FACES MEAS.

4 8. EDM SETTINGS
9. ELEY. FACTOR
10. DUPLICATE PN CHK : OFF

12. BOTH FACES WEAS.HEUSY

11. WEAS. DISPLAY : POLAR DATA
[ ¥ [ # [[ ¥ |/ACCEPT

1_OFF
2 ON

5.5.13 Save Mode

If you switch to SAVE MODE, you can change the
display when Polar data is displayed.

When “HA HD VD are selected at
VIEW&EDIT of POLAR DATA of EDIT, the

display will be changed as shown in the right figure.

5.5.14 BACKSIGHT SAVE

When “open”is selected, backsight save will
work automatically.

—BATH FACES MEAS.

4 9. ELEV. FACTOR
10. DUPLICATE PN CHK : OFF
11. WEAS. DISPLAY  : POLA
12_ BOTH FACES WEAS. : OFF

2 413 SAVE MODE [HIILWYRS))
¥ ¥ |[ACCEPT

1_HA VA SD
.A HD ¥D

—POLAR. DATA EDIT

H.angle X 52
H.dst
¥.dst
PH
IH

*® % %%

— BACKSIGHT SAVE
f1U.DUPLICATE PN CHK : OFF 1.

x
11.MEAS DISPLAY : POLAR

12. BOTH FACES MEAS: OFF
13.SAVE MODE :HA VA SD
14.BACKSIGHT SAVE Helgs

Yy [ + [ ¥
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6. CALCULATIONS

+ —| The following calculations are available:
. COGO
x = | - 2D SURFACE
Road Design

6.1 Cogo

The following COGO functions are available:
. Inverse

Point Coordinates

Circle Radius

Line-Arc intersection

Line-Line intersection

Arc-Arc intersection

Distance offset

Point distance offset

Arc distance offset

"COGOPoint" FILE

The LTS-200 series automatically creates “COGOPoint” file. In the file, the following 14
coordinates to be used in COGO function, are recorded.

SP Station Point
EP End Point

CO Coordinates
Pl Point 1

P2 Point 2

P3 Point 3

CP Center Point
Sl Start point 1
El End point 1
S2 Start point 2
E2 End point 2
Cl Center point 1
C2 Center point 2
oP Observation Point

The values recorded in "COGOPoint" are used as an initial value each time these values are
input. These values are updated when the function, which uses these values, is carried out.

For instance, if you carry out Inverse, then carry out Distance offset later, the values of SP
and EP which are input at Inverse will be initial values of SE and EP of Distance offset



which is carried out later. If you wish to input the initial value in advance, edit it by using
“VIEW&EDIT of EDIT THE RECT. DATA. (Refer to “5.3 Edit the Data”).

6.1.1 Inverse

A
EP: end
point

 J
-
-
-
-
-
-
-
-
-
-
-
-
-
= >

SP : Station Point

From the given two point Coordinates, the Direction angle and distance are calculated.

Input:
Output:
line defined by the two points

Coordinates of two points

From the LinertecExpress screen, press 4 to
view CALCULATION screen.

Select 1.COGO and press [ENT] to view the COGO
screen.

Select the 1. INVERSE and press [ENT] to view
INVERSE screen.

Horizontal distance, Vertical distance between the points and Direction of the

Al CULATION 1]
1. COG0O
2. 2D SURFACE
3. ROUTE DESIGN
i | 4+ ¥
— C0GO [0
1. INVERSE

2. POINT COORDINATES

3. CIRCLE RADIUS

4_ LINE-ARC INTERSECTION
¥ 5. LINE-LINE INTERSECTION

[ I [+ || ¥
— INYERSE m
1. SP
2. EP
i [+ ¥

A. Start Point Input (Input the PN, Coordinates and PC of the Start point.)

Select 1. SP and press [ENT] to view SP screen.
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[LIST] key

All stored points can be displayed as follows by
pressing [F2] [LIST].

Press [F2] [LIST] to view POINT SELECTION
FROM THE LIST screen.

Press [ENT] to open the SP input screen.

——POINT SELECTION FROM THE LIST —dmi
XK +00000025. 048m

0. 421m
6. 359m
15,7 15

— 8P [11]
000. 000m
:+00000000. O00m
3.2 :+Q0000000. 00O0m
4. PN: pPOTI
5. PC: ABC
[SAVE|[ LIST [[ 4 |1 ¥ |[ACCEP

Input your desired Point Name by pressing keys,
and press [ENT] to open the X coordinate input
screen.

Input your desired Point Name by pressing keys,
and press [ENT] to open the Y coordinate input
screen.

Input your desired Point Name by pressing keys,
and press [ENT] to open the Z coordinate input
screen.

Press [ENT] to open the PN input screen and input.

Press [ENT] to open the PC input screen and
input.

B. End point coordinates input

— X [T

IMEM:+0000000M. 000m|
¥ - . m
Fa
P

2
3 +00000000. O00mM
b
5

=

. PC:
AVE][ LIST [ # §__|[ACCEP

o

— ¥ [11}

1.X :+00000000. 000m
- 0000000@. 000m|
£,/ ¥00000000. 000m

PC -

4
5
[SAVE][ LIST [[ 4 || ¥ [ACCEP

L

[T

=
|+ +
oloo
oloo
oloo
oloo
oloo
oloo
oloo

L)
[

4. PN:
5. PC:
[SAVE][ LIST ][ +* ¥ |[ACCEP

PN [}

1.X :+00000000. O00Om
2.¥Y :+00000000. 000m

. PC:
[save |[usT [ 4% ][ ® |JFcCEFT]
—PC i
1.X :+00000000- 000m
2.Y :+00000000. 000m
3.7 :+00000000. 000m

4. PH:

5. Pl
[ @& |[ = ][ BS |[CLEAR |0 123

(Input the PN, Coordinates and PC of the End point.)

—PC i
1. X :+00000000. 0O0O0m
2.Y :+00000000. O00m
3.2 :+pp0O00000. 000m

4_ PN : POT2 59
5. pc AN |

[ @ [ » | BS |[CLEAR |[T0 123




After PC input, press [ENT] or FS[ACCEPT] to viwe the EP screen.
Input the PN, X, Y, Z Coordinates and PC name of the End point.

Press [ENT] to view the RESULT OF INVERSE
screen.

C. Another End point Coordinates input
Input the PN, X, Y, Z Coordinates and PC name
of another End point, and another inverse result
can be performed.

—RESULT OF INVERSE ——— i
H.dst 0. 0O00O0Om
¥.dst 0. O00O0Om
S.dst 0. O00O0m
H.angle 0° 00" ooO"
| ESC ]| I I |[_ENT ]

— INYERSE I

1. SP

2. EP
| - —

—— [P [0

INFE: +00000000. O00Om
2.Y :+00000000. O0O0Om
3.2 :+p0000000. 000Om
4, PN:

5 PC:

[SAVE][ LIST ][ * ¥ |[ACCEP

—RESULT OF INYERSE ——— Ik
H.dst 0. 0000Om
Y.dst 0. 0000m
S.dst 0. 0000m
H.angle 0o° 00" 00"
[ESC ] I || | ENT |
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6.1.2 Point Coordinates

A
Bearing _ D
~
-
~
-
/ .
e Distance
-
-
-
[ >
First Point

A point Coordinates is calculated from a known point Coordinates and the Distance and

Horizontal angle of the Second point.
Input:
Output: Coordinates of the Second point

From the LinertecExpress screen, press 4 to
view the CALCULATION screen.

Select 1.COGO and press [ENT] to view the COGO
screen.

Coordinates of a known point, Distance and Horizontal angle of the Second point

3. ROUTE DESIGN

% 2

1. INVERSE

2. POINT COORDINATES

3. CIRCLE RADIUS

4_ LINE-ARC INTERSECTION
5. LINE-LINE INTERSECTION

I [ _# ) 2

6.1.2.1 Point Coordinates, Distance and H. angle

Select the 2. POINT COORDINATES and press
[ENT] to view POINT COORINATES screen.

Select 1. CO and press [ENT] to view CO screen.

—POINT COORDINATES L1}
1. CO|
2. DI
3. BE
| || | & 1| ¥
— (G0 0T
INFS: + 00000000. 000Om
2.Y :+00000000. 00O0Om
3.Z :+p00D0O000O0. 00O0Om
4. PN:
5. PC:
[ SAVE|[ LIST |[ * [ ¥ [ACCEP
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Press [ENT] to open the X coordinate input screen.

Press [ENT] to open the Y coordinate input screen.

Press [ENT] to open the Z coordinate input screen.

Press [ENT] to open the PN input screen.

Press [ENT] to open the PC input screen.

—X

+ooooooom 000m|
2 Y - m
3.2 :+00000000. 00Om
4_ PN:

5. PC:

[SAVEJ[ LIST ][ 4 [ & |JACCEP

Y m
. +00000000. D0Om

Illr+ooooooom 000m
-£ I+ 00000000. 000m
LPW
5. PC:

[SAVE][ LIST |[ 4 [ ¥ ][ACCEP
— £ [T
1.X :+00000000. O0O0Om
2.Y :+00000000. 000m
ElEl: [+ cooooo0of 000m|
4 PN :

5. PC:

[SAVE][ LIST ][ 4 ][ ¥ |[ACCEP
——PN i
1.X :+00000000. O0Om
2.Y :+00000000. O0O0Om
3. 7 000. 000m
9. PC:

[savE |[uisT | 4 J[ ® |lccerT
_PC (111
1. X :+00000000. O00m
2. :+00000000. O0O0Om
3.2 :+00000000. 000OmM
4 PH :

5. PCHI|

|4- l_ [ BS |[ CLEAR |[T0 123
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— DISTANCE

Input your desired PC by pressing keys, and press
[ENT] to view DI screen.

[ & [ = ] | | [CLEAR]

H.angle (111

Input your desired value and press [ENT] to open
the H. ANGLE input window. 28l 47 50°]

[ & [[ = | I |[CLEAR]
Input your desired value to view the RESULT OF —RESULT OF COORD. CALCULATE ——die
COORD. CALCULATE screen. X +0. 000m
The Second point Coordinates are displayed by plus % 19 880m
or minus from the known Coordinates.

[ESC I | |[ENT |

RESULT OF COORD. CALCULATE —— )

: ) BFl: +00000000. 000

Press [ENT] to view the following screen. 2.Y :+00000000. ooo::
3.Z :+00000000. O00Om

4. PN: co2

5. PG :

ABC
[SAVE][ LIST ][ # ][ ¥ |ACCEP

The PN, X, Y, Z and PC are viewed and can be edited.
If all items are OK, press [F5] [ACCEPT] to save them.

6.1.2.2 Distance and H. angle

. ——POINT COORDINATES ——————————— 1l
In the same manner, the values of Distance and H. 1. CO
angle are input as follows and the Second point
Coordinates are displayed.
| Il |+ | ¥
. — DISTANCE m
Select 2. DI and press [ENT] to view DI screen.
4= » CLEAR




Input your desired value and press [ENT] to open
the H. ANGLE input window.

Input your desired value to view the RESULT OF
COORD. CALCULATE screen.

The Second point Coordinates are displayed by plus
or minus from the known Coordinates.

Press [ENT] to view the following screen.

The PN, X, Y, Z and PC are viewed and can be edited.

—H.angle [0

[28@ a7 50"]

| & || =» | | | [CLEAR]

—RESULT OF COORD. CALCULATE ——dm

+0. 000m
+0. 000m
+0. 000m

el =0 2

[ESC | || || |[ ENT |

——RESULT OF COORD. CALCULATE ——dm
INFE: + 00000000. 0O00m
2.Y :+00000000. 000m
3.2 :+00000000. 00O0Om

4. PN: Cp2

5. PC: ABC

[ SAVE ][ LIST |[ [ ¥ [ACCEP

If all items are OK, press [F5] [ACCEPT] to save them.

6.1.2.3 H. angle input

In the same manner, only the value of H. angle is
input as follows, and the Second point Coordinates
are displayed.

Select 3. BE and press [ENT] to view H. ANGLE
screen.

Input H. angle and press [ENT] to view the
RESULT OF COORD. CALCULATE screen.

——POINT COORDINATES ————————— {Ilk
1. CO
2. DI
3. BH
| I |+ ¥
H.angle

[csE 47 50"

[ @& ]| = | | [CLEAR]

——RESULT OF COORD. CALCULATE —— mj

X +0. 000m
¥ +0. 000m
z +0. 000m
[ ESC | I | | [ ENT ]

The Second point Coordinates are displayed by plus or minus from the known Coordinates.
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Press [ENT] to view the following screen.

——RFSULT OF COORD. CALCULATE —— Jqmm)

B8 +00000000. 000m
2.Y :+00000000. 000m
3.2 +pp0O0O0O0O00. 000m
4. PN: c0o2

5. PC - ABC

SAVE|[ LIST || 4 [ ¥ [ACCEP

The PN, X, Y, Z and PC are viewed and can be edited.
If all items are OK, press [F5] [ACCEPT] to save them.

6. 1. 3 Circle Radius

A

Center P

The Center point and radius of the circle drawn by three points are calculated by this

function. You can store calculated Center point.

Input: 3 points
Output: Center point of the arc
Radius of the arc

From the LinertecExpress screen, press 4 to view the CALCULATION screen.

GO
SURFACE
UTE DESIGN

[ 2
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Select 1.COGO and press [ENT] to view the COGO screen.

Select the 3. CIRCLE RADIUS and press [ENT] to
view CIRCLE RADIUS screen.

Select 1. P1 and press [ENT] to view P1 screen.

Input PN (Point Name), X, Y, Z, and PC (Point
Code) of P1 point or import from the memory
of rectangular coordinate as P1 by [F2] [LIST].

If you finish the input of P1 value, press [F5]
[ACCEPT]. Then you go to P2 input screen.

Input P2 data like input of P1.
If you finish the input of P2, press [F5] [ACCEPT].
Then you go to P3 input screen.

If you finish the input of P3, press [F5] [ACCEPT].
Then you go to RESULT OF CIRCLE RADIUS
screen.

You can see the coordinates of Center point of the
arc and the radius of the arc.

Press [F5] [ENT] to save the coordinates of center
point.

The PN, X, Y, Z and PC are viewed and can be edited.

— COGO LI}
1. INYERSE
2. POINT COORDINATES
3. CIRCLE RADIUS
4_ LINE-ARC INTERSECTION
& 5. LINE-LINE INTERSECTION

| || |+ [ ¥
——CIRCLE RADIUS [T}
1. P1
2. P?

3. P3

| || |+ 1 ¥
— Pl I
INFE: +00000000. 0O0O0Om
2.Y :+00000000. 00O0Om
3.Z :+00000000. 000Om
4. PN:

5. PC:

[SAVE|[ LIST || 4 |[ & ][ACCEP
— p7 m
INW: +0c0000000. 000m
2.Y :4+00000000. 000m
3.Z :+00000000. 000m
4, PN:

5. PC:

SAVE|[ LIST || 4+ [ ¥ [ACCEP
— P3 [T}
INEW: + c0000000. 000m
2.Y :+00000000. 000m
3.Z :+00000000. 00O0OmM
4. PN:

5 PC:

SAVE][ LIST |[ % ][ ¥ |[ACCEP

Y +
+

Z
RADIUS

[ ESC | | I

——RESULT OF CIRCLE RADIUS
Bl +00000000- O0O0m
-Y :+00000000. 000m
3.2 :+00000000. 00O0Om
4. PN: P4
5. PC : ABC

[SAVE][ LIST |[ * ¥ |[ACCEP

If all items are OK, press [F5] [ACCEPT] to save them.
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6.1.4 Line-Arc intersection

SP

Point 1

EP

Center P

Two intersection points of one line and circle are calculated by this function.
The line is drawn by SP and EP. The circle is drawn by center point and radius.
You can store two possible intersection points.

Input: Line: Start point and End Point

Arc: Center point and Radius

Output: Two possible intersection points

From the LinertecExpress screen, press 4 to view the

CALCULATION screen.

Select 1.COGO and press [ENT] to view the COGO

screen.

Select the 4.LINE-ARC INTERSECTION and press
[ENT] to view LINE-ARC INTERSECTION screen.

— C0GO IiK
1. INVERSE

2. POINT COORDIMNATES

. CIRCLE RADIUS

LINE-ARC INTERSECTION
¥ 5. LINE-LINE INTERSECTION
|

| | |+ 3

——LINE-ARC INTERSECTION —————dm
1. 3P

2. EP
3. CP

i
| Il

=

[+ A 4
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Select 1. SP and press [ENT] to view SP screen.

— 5P m
INFEl: + 0c0000000. 0O0O0m
2.Y :+00000000. O00Om
3. :+00000000. D0O0Om

4. PN:

5. PC:

[SAVE][ LIST ][ & [ ¥ ][ACCEP

Input PN (Point Name), X, Y, Z, and PC (Point Code) of SP point or import from the
memory of rectangular coordinate as SP by [F2] [LIST].

If you finish the input of SP value, press [F5]
[ACCEPT].Then you go to EP input screen.

Input EP value like an input of SP.
If you finish an input of EP, press [F5] [ACCEPT].
Then you go to CP input screen.

If you finish the input of CP value, press [F5]
[ACCEPT].
Then you go to RADIUS input screen.

If you finish the input of RADIUS, press [ENT].
Then you go to RESULT OF LINE-ARC
INTERSECTION screen.

You can see the coordinates of one of intersection

point. You can switch to one more intersection point
by pressing [F3] [ONE MORE].

Press [F5] [ENT] to view the RESULT OF LINE-
ARC INTERSECT. Screen.

The PN, X, Y, Z and PC are viewed and can be edited.

—FEP [11]

INFW: +00000000. 000m

2.Y :+00000000. 0D0O0Om

f-g "+00000000. 000m

5. PC :

[SAVE][ LIST ][ 4 [ & |[ACCEP

—r m

INEW: +00000000. O00m

2.Y :+00000000. DO0O0Om

3-2 "+00000000. 000m

5. pC

SAVE][ LIST ][ & [ ¥ ][ACCEP

—RADIUS I
o000 coom

(@ [ » ][ ][ __ |[CLEMR

—RESULT OF LINE-ARC INTERSECT. —d{m

—82. 288m
+182. 288m
+0. 000m

P =

[ ESC || | ONE_MORH | |[_ENT |

——RESULT OF COORD. CALCULATE —— dqm)

iINESE: +00000000. D0O0OmM
2.Y :+00000000. 000m
3.2 :+po0O0O00O00. 000m
4. PN: P4

5. PC : ABC

[SAVE|[ LIST |[ & [ ¥ |[ACCEP

If all items are OK, press [F5] [ACCEPT] to save them.
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6.1.5 Line-Line intersection

A

Intersection Point

E1
S2

The intersection point of two lines drawn by given four points is calculated by this Function.

Input:  First line: S1 (Start point) and E1 (End Point)
Second line: S2 (Start point) and E2 (End Point)
Output: Intersection point between the two lines

From the LinertecExpress screen, press 4 to view the 2. 2D SURFACE
CALCULATION screen. 3 ROUTE DESIGN

| I [+ || ¥

— CO0GO 11}
. %' %H?E?SEUURDINATES
Press 1.COGO to view the COGO screen. 8" CIRCLE RADIUS
4. LINE-ARC INTERSECTION
8 5. LINE-LINE INTERSECTION
| || |+ [ ¥

— LINE-LINE INTERSECTION (1]

1

2. El
Select the 5. LINE-LINE INTERSECTION and press 3. 8§
[ENT] to view its screen 4. B2
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Select 1.S1 and press [ENT] to view S1 screen.
Input PN (Point Name), X, Y, Z, and PC (Point
Code) of S1 point or import from the

memory of rectangular coordinate as S1 by [F2]
[LIST].

If you finish the input of S1 value, press [F5]
[ACCEPT]. Then you go to El input screen.

Input E1 value like an input of S1.

If you finish an input of E1, press [F5] [ACCEPT].

Then you go to S2 input screen.

If you finish the input of S2 value, press [F5]
[ACCEPT].Then you go to E2 input screen.

- 000m

00

2.Y :4+00000000. 000m

3.2 :+00000000. 000m

4. PN:

5. PC:

[ SAVE |[ LIST | [ ¥ [ACCEP

—E] I

:+00000000. D0O0Om
:+00000000. 0O0Om
‘+00000000. O0OOm

2. Y
3.7
4. PN:
5. PC
A E|| LIST | ACCEP

— 52
I-+oooooooo 000m
2.Y :+00000000. 00O0Om

3.Z :+00000000. 00O0OmM
4_ PN:

5. PC:

SAVE][ LIST |[ # [ ¥ |[ACCEP
—E2 T
INFS: +00000000. 000m
2.Y :+00000000. 000m
3.2 :+00000000. 00O0OmM
4. PN

5. PC

SM"EII LIST || +* [ ¥ [ACCEP

If you finish the input of E2, press [ENT]. Then you go to RESULT OF LINE-LINE
INTERSECTION screen to confirm the coordinates of the intersection point.

Press [F5] [ACCEPT] to save an intersection point.

The PN, X, Y, Z and PC are viewed and can be edited.

If all items are OK, press [F5] [ACCEPT] to save them.

—RESULT OF LINE-LINE INTERSECT. —dil
X 50. 000m
Y +50. 000Om
Fi +0. 000m
[ESC || || Il |[_ENT |

—RESULT OF COORD. CALCULATE [T}

l.x:+oooooooo.ooom
:+00000000. 000m

3.Z 1+ 00000000. 000m

4. PN: P4

5. PC : ABC

A

L ¥

[ 4 [[ ¥ RCCEPT|
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6.1.6 Arc-Arc intersection

------

Center 2

Two intersection points of two arcs drawn by each center point and radius are calculated.

You can store two possible intersection points.

Input:  Arc 1: Center point and Radius
Arc 2: Center point and Rradius

Output: Two possible intersection points
From the LinertecExpress screen, press 4 to view the

CALCULATION screen.

Select 1.COGO and press [ENT] to view the COGO
screen.

Select the 6. ARC-ARC INTERSECTION and press
[ENT] to view ARC-ARC INTERSECTION screen.

——CALCULATION L[]

2. 2D SURFACE
3. ROUTE DESIGN

I % L 2

— CO0GO L}
2. POINT COORDINATES
3. CIRCLE RADIUS
4. LINE-ARC INTERSECTION
5. LINE-LINE INTERSECTION

L
L 4 6. ARC-ARC INTERSECTION
|

| | [ % L 2
——ARC-ARC INTERSECTION ———
1. C1
2. Rl
3. C2
4. R?
I [ ) 2
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Select 1. C1 and press [ENT] to view C1 screen. —t] i

INEW: +00000000. 000m
2.Y :4+00000000. O00Om
3.72 :+p0D0O00O0O00. 00O0m
4. PN:

5. PC:

[ SAYE |[ LIST |[ 4+ [ ¥ [ACCEP

C1 (Center 1) point is Center point of Arc 1.
Input PN (Point Name), X, Y, Z, and PC (Point Code) of C1 point or import from the
memory of rectangular coordinate as C1 by [F2] [LIST].

—Rl [}
If you finish the input of C1 value, press [F5]
[ACCEPT].Then you go to R1 input screen.

[ @& [ =» ] I | [CLEAR]
] ) — (2 1]
Input the radius of Arcl as R1 value. If you finish INFE: +00000000. 000m
he input of R1 ENT 2.Y :+00000000. 000m
the mnput o ,pregs[ Ik 3.Z :+00000000. 000m
Then you go to C2 input screen. fj PPE"
[SAVE][ LisT | #® [ & jACCEP

C2 (Center 2) point is Center point of Arc 2. Input PN (Point Name), X, Y, Z, and PC (Point
Code) of C2 point or import from the memory of rectangular coordinate as C2 by [F2]
[LIST].

If you finish the input of C2 value, press [F5] [ACCEPT].Then you go to R2 input screen.

Input the radius of Arc 2 as R2 value. If you finish the —R?
input of R2, press [ENT].

Then you go to RESULT OF ARC-ARC
INTERSECTION screen. o000 o000

You can see the coordinates of one of intersection point. You can switch to one more
intersection point by pressing [F3] [ONE MORE].

T |

—RESULT OF COORD. CALCULATE
1.¥ :+00000000. 000Om

-+00000000. 000OmM
:'|F;4OODOOOOO. 000m

Press [F5] [ENT] to save one of intersection point.

The PN, X, Y, Z and PC are viewed and can be edited. 3- PC ,%‘ |I| ’T‘ W
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If all items are OK, press [F5] [ACCEPT] to save them.

6.1.7 DISTANCE OFFSET

Offset P
o

SP Distance

offset

Q) :(/. EP
/ [ New Point
o\

Offset P

Offset distance of new point to the line and distance of Start point to new point are
displayed. Also New Point on the line is calculated by point of start, end, and offset.

You can store the New Point.

Input: line: Start Point (SP) and End Point (EP)
Offset Point (OP)

Output: New Point
Offset of New Point from the line

(moving in the direction from Start point to End Point, right is positive,

left is negative)
Distance of New Point from Start point

From the LinertecExpress screen, press 4 to view the

CALCULATION screen.

Select 1. COGO and press [ENT] to view the COGO
screen.

3. ROUTE DESIGN

I [+ ) 2

— C0GOo i

4 3. CIRCLE RADIUS
4_ LINE-ARC INTERSECTION
5. LINE-LINE INTERSECTION
6. ARC-ARC INTERSECTION
s 4 7. DISTANCE OFFSET

] T+ [ [
——DISTANCE OFFSET —————————— (i
1. SP
s

) 73

| I 3




Select the 7. DISTANCE OFFSET and press [ENT] to view DISTANCE OFFSET screen.

Select 1. SP and press [ENT] to view SP screen.

I- +000000
2. :+000000

3.Z :+p00000
4. PN:

5. PC:
[SAVE ][ LIST ||

00. 000Om
00. 000m
00. 0O0O0m

+ [ ¥ [[ACCEP

Input PN (Point Name), X, Y, Z, and PC (Point Code) of SP point or import from the
memory of rectangular coordinate as SP by [F2] [LIST].

If you finish the input of SP value, press [F5]
[ACCEPT].Then you go to EP input screen.

Input EP data like input of SP. If you finish the input
of EP, press [F5] [ACCEPT].
Then you go to OP input screen.

If you finish the input of OP, press [F5] [ACCEPT].
Then you go to RESULT OF DISTANCE OFFSET
screen.

You can see the coordinates of New Point on the line,
offset distance of New Point to the line and distance
of New Point to Start point.

Press [F5] [ENT] to save the coordinates of new
point.

The PN, X, Y, Z and PC are viewed and can be edited.

If all items are OK, press [F5] [ACCEPT] to save them.

— ]
INEN: +00000000. O0Om

.Y :+00000000. 000m
-§N=+oooooooo. 000m

5.PC:
[SAVE][ LIST |[ * ¥ |[ACCEP

P L

— 0P
INFE: +00000000. O00mM
:+00000000. 0DOO0Om
+00000000. 00O0m

2. ¥
3. Z
4. PN
5. PC
SAVE

| || LIST || % | ACCEP

— RESULT OF DISTANCE OFFSET
+50.

X
Y
P
DISTANCE
OFFSET

L ESC | |

=+
[alatulel

L+ +

—RESULT OF COORD. CALCULATE [T}

1. X :+00000000. 000m
t+00000000. 0O00m

3.7 '100000000. 000m

4. PN: P4

5. PC : ABC

A || ¥

[+ [ ¥ JACCEPT
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6.1.8 Point Distance Offset

A

New Offset Point

SP DI New Offset Point

New offset point is calculated by inputting distance from Start point and Offset from line.

Input: line: Start point and End Point
Distance from Start point (DI)
Offset from the line (OD) (moving in the direction from start point to
End Point, right is positive, left is negative)

Output: New Point

[11]
From the LinertecExpress screen, press 4 to view the

CALCULATION screen.

3. ROUTE DESIGN

| | [+ ][ ¥

— CO0GO T}
Select 1. COGO and press [ENT] to view the COGO |4 4. LINE-ARC INTERSECTION
5. LINE-LINE INTERSECTION
screen. 6. ARC-ARC INTERSECTION
7. DISTANCE OFFSET
Y85 POINT DISTANCE OFFSET

| I I+ [ % [ ]
Select the 8. POINT DISTANCE OFFSET and press INT DISTANCE OFFSET ——— ik
[ENT] to view POINT DISTANCE OFFSET screen. 2. EP
3. DI
4. 0D
| 1 2 —
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Select 1. SP and press [ENT] to view SP screen.

Input PN (Point Name), X, Y, Z, and PC (Point
Code) of SP point or import from the

memory of rectangular coordinate as SP by [F2]
[LIST].

If you finish the input of SP value, press [F5]
[ACCEPT].Then you go to EP input screen.

Input EP data like input of SP.
If you finish the input of EP, press [F5] [ACCEPT].
Then you go to DISTANCE input screen.

Input DI (Distance from SP to point on the line).
If you finish the input of DI, press [ENT]. Then you
go to OFFSET input screen.

Input OD (Offset distance from the line to offset
point).

If you finish the input of OD, press [ENT]. Then you
go to RESULT OF POINT DIST.OFFSET screen.
You can see the coordinates of offset point from the
line.

Press [F5] [ACCEPT] to view the RESULT OF
COORD. CALCULATE screen.

— 9P [11]
INFE: +00000000. 0O0O0Om
2.Y :+00000000. 000m
3-2 +00000000. 0O0O0Om

5. PC:

[SAVE|[ LIST ][ 4 |[ ® ][ACCEP

—EP m
INEW: +00000000. 000m
I+00000000. 0O00m
00. 000m

— DISTANCE

000K 200m
- » CLEAR

— OFFSET

000l 000Om

= » CLEAR

—RESULT OF POINT DIST. OFFSET — i

X +78. 787m

Y +49. 497m

z +0. 000m

L ESC ]| I I |[_ENT |
——RESULT OF COORD. CALCULATE ——dm
. :+00000078. 787m
2.Y :+00000049. 497m
3.Z :+00000000. O00m

4. PN: p3

5. PC : ABC

SAVE ][ LIST [ # ¥ | IACCEP
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The PN, X, Y, Z and PC are viewed and can be edited. If all items are OK, press [F5]

[ACCEPT] to save them.

6.1.9 Arc distance offset

New Offset Point

4
! ®
4

" New Point

New Offset Point

{ EP

R

1
1
1
1
1
1
1
1
1
1
1
1
'I

Offset point from the arc is calculated.

Input:  arc: Start point, End Point and Radius (R)

Distance along arc from Start point (DI)

Offset from the arc (OD) (moving in the direction from Start point to End Point, right

is positive, left is negative)

NOTE: From Start point to End Point must be CLOCKWISE. If you calculate by arc of

COUNTER CLOCKWISE, change SP for EP and calculate changed DI manually.

Output: new offset point

From the LinertecExpress screen, press 4 to view the
CALCULATION screen.

Select 1.COGO and press [ENT] to view the COGO
screen.

—CAL CULATION
1. COGO

2.2D SURFACE
3. ROUTE DESIGHM

| % ) 2

— COGO
4 5. LINE-LINE INTERSECTION
6. ARC-ARC IWTERSECTION

7. DISTANCE OFFSET
8 POINT DISTANCE OFFSET
9. ARC DISTANCE OFFSET

| % 3




Select the 9. ARC DISTANCE OFFSET and press [ENT] to view ARC DISTANCE OFFSET

Screen.

Select 1. SP and press [ENT] to view SP screen.

— 5P m
INFN: +00000000.- 000m

-Y :+00000000. 000m

Z 00. 00O0Om

Input PN (Point Name), X, Y, Z, and PC (Point Code) of SP point or import from the
memory of rectangular coordinate as SP by [F2] [LIST].

If you finish the input of SP value, press [F5]
[ACCEPT]. Then you go to EP input screen.

Input EP data like an input of SP.
If you finish input of EP, press [F5] [ACCEPT].
Then you go to RADIUS input screen.

Input RADIUS (Radius of circle).
If you finish the input of RADIUS, press [ENT].
Then you go to DISTANCE input screen.

Input DISTANCE (Distance from SP to point on the
arc).

If you finish the input of DISTANCE, press [ENT].
Then you go to OFFSET input screen.

—EP [0}
. 000m
. 000m
. 000m

¥ |[ACCEP

—RADIUS 0T

[ & [ = ] | | [CLEAR]

— DISTANCE I

[« [ = | | [CLEAR]

— OFFSET

[« [ = [ [ J[CLEAR]

Press [ENT] to view the RESULT OF ARC DISTANCE OFFSET screen. You can see the

coordinates of the Offset Point.

78



Press [F5] [ACCEPT] to save it.

The PN, X, Y, Z and PC are viewed and can be
edited.

If all items are OK, press [F5] [ACCEPT] to save
them.

—RESULT OF ARC DISTANCE OFFSET—dm

% +78. 787m
¥ +49. 497m
i +0. 000m
| ESC ]| I I |[_ENT |
——RESULT OF COORD. CALCULATE ——dmm
BWl: ro0000078. 787m
2.Y :+00000049. 49 7m
3.7 :+00000000. O00m
4. PN: p3
5. PC : ABC

SAYE ][ LIST ][ & ¥  |[ACCEP
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6.2 2D SURFACE

‘.
Se
~

¢

e e e g

» 2D CONTOUR
@ STORED POINT

This function calculates the 2D and 3D contour of a polygon and the 2D surface of the
area defined by the polygon.

You define the polygon by selecting points and LinertecExpress then calculates contour
and 2D surface.

NOTE:

1. The polygon is defined by the points you select. Therefore, the order in which you enter the
points is important.

If you select points by [ALL] or [FROM] [TO], the polygon is defined according to the order
of the memory address. If you select points one by one by [ENT], the polygon is defined
according to the order of your selection.

2. You have to select points in such a way that the line segments that define the polygon do
not intersect.

3. Selected points should be less than 500 points.

[11]
From the LinertecExpress screen, press 4 to view :
the CALCULATION screen. 3 ROUTE DESIGN

| I [+ 3 o




Select 2. 2D SURFACE and press [ENT] to view
POINT SELECTION FROM THE LIST screen.

——POINT SELECTION FROM THE LIST —dumE
Xk +00000025. 048m

¥ +00000100. 421m
/X +00000776. 359m
PN X POT1

1 K 1/

H 15
ACCEPT|l  ALL 4+ ¥ PAGE

——POINT SELECTION FROM THE LIST —dm
XX +00000025. 048m

If you press [F5] [PAGE], you can see another

screen. Y +00000100. 421m
Z¥X +00000776. 359m
PN X POT1
* 1/ 18

IH
[ORDER |[FTND PN|| FROM ][ TO ]| PAGE

You select the order of points, which define the polygon at this screen.

How to select points of polygon

[ENT] Key:
Move to point selection by [F3] and [F4] arrow keys TN SELECT IO ERon T LT —am
and press [ENT] to select them one by one, each XK 100000025 048
indication is reversed as follows. YX +00000100.

. ) X +00000776
Reverse display shows that it was selected. POT1

) . 1 15

21; Z?IF cancel the selection of the point, press [ENT] liccerr it 1| & || & || PAe

You can cancel the selected points one by one
after pressing [ALL].

[F2][ALL] Key

Press [F2] [ALL] to select all stored points of current JOB. The order of points is according
to the arrangement of the memory.

If you press [F2] [ALL] again, the selection of all points is canceled.You can cancel the
selected points by [ENT] one by one, after pressing [ALL].

If you press [F2] [ALL] after you already selected some points, the selection of all points

is reversed.

[F3] [FROM] key and [F4] [TO] key

You can define the range of polygonal points from all points of current JOB by [F3] [FROM]
and [F4] [TO] as follows.
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All points of JOB
and the order

Point 01
Point 02
Point 03
Point 04
Point 05
Point 06
Point 07
Point 08

Point 09

First selection by

[FROM]

Point 01

ﬁint 02

Point 03

Point 04

Point 05

Point 06

Point 07

Point 08

Point 09

Point 10

Second selection
by [TO]

Point 01

Point 02

Point 03

Point 04

Point 05

Point 06

Point 07

SPointos

Point 09

Point 10

Result of Selection

Point 01

Point 02

Point 03

Point 04

Point 05

Point 06

Point 07

Point 08

Point 09

Point 10

The order of
selected points
Point 02

Point 03

Point 04

Point 05

Point 06

Point 07

Point 08

First selection
by [FROM]
Paint 01
Paint 02
Point 03
Point 04
Point 05
Point 06

Paint 07

@int 08

Paint 09

Point 10

Second selection
by [TO]

Point 01

=

Point 02

Point 03

Point 04

Point 05

Point 06

Point 07

Point 08

Point 09

Point 10

Result of Selection

Point 01

Point 02

Point 03

Point 04

Point 05

Point 06

Point 07

Point 08

Point 09

Point 10

The order of

selected points

Point 08

Point 09

Point 10

Point 01

Point 02
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NOTE: [F1] [ORDER] key
Press [F1] [ORDER] to confirm order of
selected points after you finished the
selection. If you finish point selection of a
polygon, press [F1] [ACCEPT] to
calculate. The result of calculation is
displayed as follows.

—RESULT OF 2D SURFACE i
COUNTER
2D: 94 7. 87 1m
3D: 1195, 084dm
2D SURFACE
15000. O00m?2
[ESC || || || |[ ENT |

Press [ENT] or [ESC] to return to POINT SELECTION FROM THE LIST screen. You

change a selection, and you can calculate it again.
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Please insert English

translation of 18 IR #N{4

here.
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7.MEASURE

-

3.Rotated plane

\

\ Reference P. Coordinates

Station Point Coordinates

7.1 Rectangular Coordinates e 0N POINT SETUP — =~ ——m
Press 7 [MEAS] of the LINERTEC to view the 1300000000, 000m
MEASURE METHOD SELECTION screen. Select +00000000. 000m
1.RECTANGULAR COORD. and press [ENT] to view

the STATION POINT SETUP screen. |
Press [F1] [Meas] to measure and display the coordinate.

X
2. ¥
3.7
4. PN:
5. PC
SA EII LIST | ACCEP

Press[F2] [SAVE] to save it. y  MEASURE 1
Press [F3] [ME/SAVE] to measure and save the measured E M
data. 1 PN1

PH

MEAS || SAVE |[ME/SAVE |




No survey data is saved when no PN is input.

Press [F4] [EDIT] to edit the PN, Point Name, PH, Prism Height and PC, Point Code.
Input your desired Point Name, Prism Height and Point Code.

Press [F5] [ACCEPT] if the current PN, PH and PC are —_ MEASURE T
acceptable. TR0 L 50000000m. 000
. . . . 8 E 5 m
If Point Code exists, you can easily select them from the list 300 :+0000000m "
or edit one of them after pressing [ENT]. For using Point ‘g: ¥8 T g 8 8 g g 8 8 o
Code List, please refer to “8.3.1 Point Code”. MEAS m [ & [ § |Bccrt]
Press [F5] [PAGE] to view another menu.
N — MEASURE i, N — MEASURE L[]
¥ Y
Z z
PN PN1 PN PN1
PH 1. 200m PH 1. 200m
|REMOTE|| OFFSET ][ STATION || H. ANGLE || PAGE | | EDM ]| TARGET |[ANG&DIST]|/STAKEOUT|| PAGE |
Press [F3] STATION can alter the station information, please refer to 9.1.
EDM settings can be selected by pressing [F1]
EDM] —— EDM SETTINGS 1]
[EDM]. : MEAS. SHOT
For example, change 1.PRIM. MEAS KEY (MEAS) SEC. MEAS KEY : TRACK CONT

2.
3. EDM_MIN DISP/QUICK : 1mm/OFF
4. SHOT COUNT : 1 TIME
5. SHOT INPUT : OTTIMES

[ v | L 3 ¥ ACCEPT

to TRACK SHOT or TRACK CONT if you want to
use tracking measurement with primary MEAS key

(MEAS).

The target type can be selected by pressing [F2] [TARGET].

Coordinates display and Angle & Distance display

1) Press [F5] [PAGE] twice to view [F3] [ANG & DIST].

2) Press [F3] [ANG & DIST] to view [F3] [COORD.] and Angle and Distance values.
3) Press [F3] [COORD.] to view [F3] [ANG&DIST] and Coordinates.

— MEASURE [T} —ANG. & DIST. I
X -6. 000m H.angle 52° 10" 40"
¥ +10. 00O0m E.gnfle 62° 35 25"
Fi +201. 300m .ds 3. 480 m
T PNI PN PNI
PH Z200m PH 1. 200m
[ EDM ][ TARGET IIANG&DISTIISTAKEOUTII PAGE | | I || COORD. || DISP ]| |

Stake Out can be selected by pressing [F4] [STAKEOUT].

7.2 Polar Coordinates

— WMEASURE "
H.angle o,
¥.angle 100
H.dist
PN POT3
PH
| MEAS || SAVE |[ME/SAVE |




Press 7 [MEAS] of the LINERTEC to view the MEASURE METHOD SELECTION screen.
Select 2. POLAR COORD. and press [ENT] to view the STATION POINT SETUP screen.

—— STATION POINT SETUP ————— Il
I-+oooooooo 000m
Y :+00000000. 000m
% +00000000. O00m

2.
3.
1.
h.
S

| AVE|| LIST | ACCEP
Press [F1] [Meas] to measure and display the

coordinate. — MEASURE - m
H.angle

V._angle 10
H.dist

PN POT3

PH

o0
-
wo
0wo
=0
o0
5 0=

1. 200m
[ MEAS || SAVE |[ME/SAVE || EDIT || PAGE ]

Press [F2] [SAVE] to save the measured data.
Press [F3] [ME/SAVE] to measure and save the measured data.
No survey data is saved when no PN is input.

Press [F4] [EDIT] to edit the PN, Point Name, PH,

Prism Height and PC, Point Code. ——MEASURE m
Press [ENT] to view each input window by pressing éjﬁﬁ : EOE% 00.000m). 000m
up or dowq arrow key, and .input your desired point g:gg f ' g g g 8 g g g n

name or prism height or point code. $5T0 :+0000000m

Press [F5] [ACCEPT] if the current PN, PH and PC MEAS |—| [ & ][ & |AccErT]

are acceptable.

PC, Point Code:

Press [ENT] to view and input the PC, Point Code, screen.

If Point Code exists, you can easily select them from the list or edit one of them after pressing
the [ENT]. For using PointCodeL.ist, please refer to*“10.3.2 Point Code”.

Press [F5] [PAGE] to view another menu.

— WEASURE ———————m — WEASURE ————————mm
H.angle 0° 00’ 00" H.angle 0° 00’ 00"
V.angle 100° 38" 40 V.angle 100° 38" 40
S.dst S.dst
PH POT3 PN POT3
PH 1. 200m PH 1. 200m
[ |[OFFSET |[STATION ][ DISP || PAGE | [ EDM_|[ TARGET || I [ PAGE |

Station point setup can be changed by pressing —— STATION POINT SETUP———————dm

[F3] [STATION]. [ 1_ PN

2. IH : 0001. 200m
3. PC :
4. TEMP : +158° G

¥ 5. PRESS ::1013hPa

[ SAVE || [ #®# [ ¥ [/ACCEP
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EDM settings can be selected by pressing [F1] [EDM].
For example, change 1.PRIM. MEAS KEY (MEAS) to TRACK SHOT or TRACK CONT if
you want to use tracking measurement with primary MEAS key (MEAS).

The target type can be selected by pressing [F2] [TARGET].

7.3 Rectangular & Polar Coordinates

Rectangular Data and Polar Data can be stored at the same time in this function.

Press 7 [MEAS] of the LINERTEC and press ——MEASURE METHOD SELECTION m
[ENT]to view the MEASURE METHOD % QEEENEHEQE COORD.
SELECTION screen.
4. TH MEASURE

| I [+ 1| ¥
Select 3. RECT. POLAR COORD. and press [ENT] to view the STATION POINT SETUP
screen. “MEASURE” and “ANG.& DIST” will —— STATION POINT SETUP————— 1
display, you can set one for preference in selecting 5. :
SETUP” of the FUNCTION SETTING. 5 PC ; 0001. 200m

. 13 2 4. TEMP H +1 50 c

More details,please refer to“5.5.11 Meas. DISP”. $5 PRISS :1019hPa

| SAVE || [ # [ ¥ JACCEP
Coordinates display and Angle & Distance display. " ;AI"E & DIST. 52° 10 20" I
Aim at the Reference Point and press [ENT] to view v:an§|e 62° 35" 25"
the MEASURE screen. ';Hd'St PNI

PH 1. 200m
Press [F1] [MEAS] to measure the Distance and | WEAS || SAVE |[WE/SAVE || EDIT |[ PAGE |
display the Coordinates.

—ANG. & DIST. 1]

H.angle 52° 10 407

VY. angle 62° 35" 25

H.dist 21. 205m
Press [F2] [SAVE] to save the measured data. E” PN1 1. 200m
Press [F3] [ME/SAVE] to measure and save the [MEAS |[ SAVE |[ME/SAVE |[ EDIT [ PAGE |

measured data.
No survey data is saved when no PN is input.
Rectangular Data and Polar Data are saved with the same Point Name in the same Job File.

Press [F4] [EDIT] to edit the PN, Point Name, PH, —— MEASURE m
i i i : POT3
Prism Height and PC, Point Code. l,z-% : 0001. 200m

Press [ENT] to view each input window by pressingup | 3. PC:
or down arrow key, and input your desired Point Name
or Prism Height or Point Code. Press [F5] [ACCEPT] if

I[ [ 4% [[ & ][ACCEP

the current PN, PH and PC are acceptable.

PC, Point Code:
Press [ENT] to view and input the PC, Point code, screen.
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If Point Code exists, you can easily select them from the list or edit one of them after pressing
[ENT]. For using PointCodeList, please refer to*“10.3.2 Point Code”.

Pressing [F5][PAGE] switches the screen as follows;

MEAS DISPLAY : POLAR|

!

—ANG. & DIST. n
H.angle 52 1
¥.anzle 62 3
S.dst
PN PN1
PH 1.

[ MEAS || SAVE ||ME/SAYE | EDIT

— ANG. & DIST. m
H.anzle 52° 10 407
¥.angle 62" 35 25
S.dst
PN PN1
PH 1. 200
| || OFFSET |[STATION || DISP | ﬂrGE )

—ANG. & DIST. " - -
H.anzle 52 10, 40
¥Y.ansle 62° 35 25
S.dst
PH PN1
PH | 1. 200m
| EDM |[ TARGET ]| CCORD. PAGE

Station Point setup can be changed by pressing [F3]
[STATION].

EDM settings can be selected by pressing [F1]
[EDM].

MEAS DISPLAY : RECT.

!

~— WEASURE

— ] = e

PN1
PH

MEAS [ SAVE |[ME/SAVE |

— MEASURE I
X
Y
z
P

N POT3
PH 0. 000m
REMOTE|[ OFFSET |[STATION |[H. ANGLE |[ PAGE |

— HEASURE [T}
X
Y
z
PH PH1
PH 1. 200m

| EDM || TARGET |[ANGEDIST|[STAKEQOUT|| PAGE ]

— STATION POINT SETUP———dili
[ 1. PN E
2. IH : 0001. 200m
3. PC :
4. TEWP : +15° C
¥ b. PRESS :1013hPa
[ SAVE || [+ [ & [ACCEP
—EDM SETTINGS m
1. PRIM. WEAS KEY : MEAS. SHOT
7. SEC. WEAS KEY : TRACK CONT
3. EDM MIN DISP/QUICK : 1mm/OFF
4_ SHOT COUNT 1 TIME
5. SHOT INPUT : 01TIMES
[ A ][ ¥ [ & [ & ]ACCEPT
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For example, change 1.PRIM. MEAS KEY (MEAS) to TRACK SHOT or TRACK CONT if
you want to use tracking measurement with PRIM MEAS KEY (MEAS).

The target type can be selected by pressing [F2] [TARGET].

Coordinates display and Angle & Distance display

1) Press [F5] [PAGE] twice.

2) Press [F3] [ANG & DIST] to view [F3] [COORD.] and Angle and Distance values.
3) Press [F3] [COORD.] to view [F3] [ANG&DIST] and Coordinates.

. —ANG. & DIST. [T}
Function of ANG.&DIST screen H.angle 52° 10 407
P'ressing [F4] [DISP] changes the distance data to be g:ggf'e 62 - ?_5 - g gm
displayed. PN PN1

PH 1. 200m

[MEAS ][ SAVE |[ME/SAVE ][ EDIT |[ PAGE |

—EEASURE i
H.anzle 5 2: 1 O: 4—0:
Function of measure screen V.angle 62" 35" 25
S.dst 21. 205m
PN PN1
Press [F1] [REMOTE] once and then quickly press PH 1. 200m

[ MEAS || SAVE |[ME/SAVE || EDIT |[ PAGE ]

this key again to measure your desired point
Coordinates by moving the telescope.

The displayed Coordinates automatically change according to your aiming point.

The Remote is a function of, so to speak, “Real-time offset”. If a reference point or offset
point is measured, the Coordinates of your aiming point are calculated based on the reference
plane.

There are three calculation methods: Cylindrical face, Fixed plane and Rotated plane.

They are selected by “Preference”. Refer to “5.5.5 Remote method selection”.

The calculations are performed on the virtual planes.

To quit the Remote measurement, press [F1] [REMOTE] twice again.

Press [F4] [H.ANGLE] to display STATION POINT

. —ANG. & DIST. 1]
H. ANGLE SETUP (Refer to “11.1.3 Station H.angle 52° 10 40"
: e V.angl 62° 35" 25
Orientation”) vﬁgf e 1. 208m
E” PN1
. 1. 200m
Stake Out can be selected by pressing [F4] TWEAS | SAVE |WE/SAVE ][ E0TT || PAGE |

[STAKEOUT].
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7.4 TH measurement

This function is to measure IH based on known point
The IH value measured here will be set as an initial
value of IH to be used on each function.

Press 7 [MEAS] of the LINERTEC and press
[ENT]to view the MEASURE METHOD
SELECTION screen.

1. RECTANGULAR COORD.
2. POLAR COORD.

3. RECT. POLAR COORD.
4. IH MEASURE

——MEASURE METHOD SELECTION

| | |+ [ ¥

—STATION POINT SETUP

fll: +00000000. 00OO0m
2.Y -+00000000. 000m
3.2 :+00000000. 00O0Om
4. PN
5. PC
[ SA E|| LIST |[ # | ¥ |[ACCEP

Select 4.IH MEASURE and press [ENT] to view the STATION POINT SETUP screen.

Press [ENT] to open the PN, X, Y, and Z input
window and input each.

Then, press [F5] [ACCEPT] to view the KNOWN
POINT COORD. SETUP screen.

After pressing [F1] [MEAS] to make the distance
measurement, press [ENT] to display MACHINE IH
screen.

The value output on this screen is the current [H

— KNO’HN POINT COORD. SETUP I
:+00000000. 000m

2.Y :4+00000000. 000m
3.Z :+00000000. 000m

4. PN

h. PC

[SA E|| LIST [ 4% [ ¥ ]JACCEP
——MACHINE IH m
MACHINE IH: 1. 827m
[ESC ] || I | ENT |

value. It will be saved as the updated IH value by pressing [ENT]
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Caution

P3
P1 P2
New point
New point
FIG 1 FIG 2

As illustrated in Fig. 1, it is optimal to choose the known points P1 and P3.
The instrument should be set up in such a manner so that the angle between P1 and P3
becomes 90°.

The distances S1 and S2 should be similar.

The accuracy of a calculation result depends on the following:

1)
2)

3)
4)

The inner angle between known points is extremely small.

See P1 and P2 on above Fig. 1.

The inner angle between known points is extremely large.

See P4 and P6 on above Fig. 1.

The distance from a new point to a known point is extremely short or extremely long.
A new point (station point) and three or more known points are arranged on the same
circumference. See above Fig. 2.

When searching for a new point by free stationing and surveying by installing an instrument
in the point, accuracy may not be stabilized compared with the case where an instrument is
installed on a known point. In field work which needs a high-precision survey, we cannot
recommend this method.
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8. STAKE OUT

From the known Station Point and Direction Angle, the Coordinates for the

Stake Out are obtained.

8.1 Stake Out

Press [F4] [FUNCTION] of the LinertecExpress screen
to view the“LINERTEC FUNCTION” screen.

Select 1.STAKE OUT and press [ ENT] or [select] to
view the “STAKEOUT METHOD SELECTION” screen.

Select 1.STAKE OUT and press [ENT] to input the IH,
press [ENT] to view the STATION POINT SETUP
screen.

——STAKEOUT WETHOD SELECTION L]

1. STAKE OUT
2_ POINT TO LINE
3. POINT TO ARC

| || |+ [ ¥
—— STATION POINT SETUP—————m
B8 +00000000. 000m
2.Y :+00000000. 0O00Om
3.2 :+00000000. 000Om
4. PN:
5. PC:
[SAVE][ LIST ][ #® ][ & ][ACCEP

Open the PN, X, Y, Z, IH and PC input window and input each. Save the data by pressing

[F1] [SAVE].

H.angle 287° 47" 507

——STATION POINT H.ANGLE SETUP — i
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Press [ESC] to view STATION POINT H.ANGLE SETUP screen.

Input the H. angle by pressing [F2] [INPUT], [F3] [0SET] and [F4] [HOLD] or Backsight

Coordinates by pressing [F5] [BSP].

Pressing [F2] [INPUT]
Input any horizontal angle.

Pressing [F5] [BSP]

The information for Back Ssight Point is obtained.
Press [ENT] to finalize the input.

Aim Reference Point , then press [ENT] to enter
Multiple Orientation.

For more details, refer to “11.1.4 Multiple
Orientation”.

Press [ENT] to enter STAKEOUT COORD.SETUP
screen.

——STATION POINT H_ANGLE SETUP — il

28 Hs7 47 50 ]

H.angle

| & || =» | | [CLEAR

—— BSP SETUP [}
Jll: +00000000. 000m
Z.Y :+00000000. O0Om
3.2 :+00000000. 000m
4. PN:
h. PG :
SAYE ][ LIST | 4+ ¥ ACCEP

—— STAKEOUT COORD. SETUP

INFE: +00000000. 0O00m
2.Y :+00000000. 00O0m
3.2 :+00000000. 00O0Om
4 PN: A

Open the PN, X, Y, Z, PH and PC input window and input each.

Save the data by pressing [F1] [SAVE].
Press [F5] [ACCEPT] to view the STAKEOUT
screen.

5. PC:

[SAVE|[ LIST |[ % [ & ][ACCEP

— STAKEOUT i
PN A
PH O. ODOO0OOm

D H angle —o* 38° 557

D Vv angle 12* 07" 05"

D H dist.

D x

D h g

D rd

MEAS |[TARGET |[ DISP |[ NEXT |[PAGE

Aim at the Stake Out Point and press the [F1] [MEAS] to begin the Stake Out.

Deviation of each value is displayed.

Form of the screen to display deviation of the Stake Out can be changed by the selections of
the “5.6 Compare method selection” in “5S.PREFERENCE” setting.
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To display all information at once,
select “ALL IN ONE INFO.”

CHARACTER”.

— STAKEOUT (1]
PH A
PH 0. D0OOm

D angle -D* 38° 55°

D V. angle 12°* 07° 05~

D dist.

D X

D Y

D z

MEAS || TARGET |[ DISP || MEXT |[ PAGE |

Press [F3] [DISP] to view another screen.

—STAKEOUT REPORT it
PN A
DESIGN
X +500. 000m
Y +50. 000m
z +2. 000m
| NEXT || | | | ENT

Press [F1] [NEXT] to view another screen.

—STAKEOUT REPORT i
PN A
STAKE
X +0. 000m
Y +0. 000m
Z +0. 000m
[ NEXT || | | LENT |
—STAKEOUT REPORT il
PN A
DEVIATION
X +0. 000m
Y +0. 000m
z +0. 000m
[ NEXT || | | |LENT |

To display information with larger
character, select “LARGE

— STAKEOUT [0}
PN A

Press [F3] [SCROLL] to view another screen.

— STAKEQUT
PN  SOPN100
PH 0. 000m
D H.angle -0° 38" 55"
D Y.angle 12° 07" 05"
D H.dist.
MEAS || TARGET || SCROLL NEXT PAGE

— STAKEOUT L[]

PN A

PH 0. 000m
X

Y
z

[ |[ SAVE [ SCROLL || ||

— STAKEOUT i

PN A
PH 0. 000m
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— STAKEOQUT [T} — STAKEQUT i
PN A
PH . 0. 000m PN A
e nosnere ggige’3E PH 0. 000m
D H. dist. D X
D x DY
Dz D7
MEAS |[ TARGET |[ DISP |[ NEXT |[ PAGE | | MEAS ][ TARGET |[ SCROLL || NEXT |[ PAGE |
l Press [F5] [PAGE] to view another screen. l
— STAKEQUT [T} — STAKEOUT i
PN A
FPH . ’D - D.D om PN A
D V. amele 12-07 0a- PH 0. 000m
D H. dist DX
D v DY
D =z DZ
RECT_MISTATION {H. ANGI E DRAW PAGE RECT.M [STATION]|[H.ANGLE || DRAW |[ PAGE |

Press [F5] [PAGE] to view another screen.

— STAKEOUT L[]
PN A
PH 0O. 0O0DOm

D H anglae —0* 3g” 55”7

o v angle 12* 077 05~

o H dist

D =

D h i

D 4
| DEV. | I |[ PAGE

Press [F2] [DEV.] key, dx, dy, dz
change to deviation in meter.

l

— STAKEOUT [T}
FHN .3
PH 0O. 0O00Om
D H. angle —0* 3g” 55”7
D V. angle 1i2* 07" 05”7
D H. dist.
B.
L.
0
[ DEY. || | | PAGE

Press [F2] [DEV.] key again,
return to dx, dy, dz.

If you select “LARGE CHARACTER?”, the
information is shown with four screens and these
screens and the Graphics screen can be switched by
[F4] [DRAW]. :

[@ |[ =» IILB& PAGE

5924 P [T}
1.143
0_887
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Press [F5] [PAGE] to view another screen.
Press [F1] [DISP] to change graphic view.

[Point Name]
S Station Point
P Measurement Point
O Design Point

[DEVIATION Information]
Display the distance and direction from point P to
Point O

F(Forward) / B(Back) Forward/Backwards
L(Left) / R(Right) Left/Right
U(UP) / D(Down) Up/Down

For more details on the operating procedure,
refer to “10. DATA”

Press [ENT] or [ESC] to return STAKEOUT screen.

Example: i
D.:
Station X 0.000 m
Point Y 0.000 m
S Z 0.000 m
Measuremen | [, angle 330° 00’ 00"
t
Point
P H.dst 5.000 m
V.dst 1.000 m
Design X 5.000 m
Point Y 5.000 m
0 Z 0.000 m

3.170
6.830

5924 [ [}
1.1a3
0.887

5

0
DISP | [700M ALL [Zoom In]|[Zoom Out|[ PAGE

5.92

058 \{DEVIATION

[ DISP|[Z00W ALL [Zoom In | [Zoom Out] [ PAGE |

5824 [ [111
1.143
0_887

5

L]
[ DISP|[Z00M ALL [Zoom In|[Zoom Out|[ PAGE

R_: 3.924
B_: 1.143
u_: 0_887

"

[ DISP ] [Z00W ALL [Zoom In | Zoom Out] [ PAGE |

1.000 O

P

TS ]

In this case, the operator tells you to move 3.170m forward, 6.830m to the left and 1.000m

down against Point P.



—— STAKEOUT COORD. SETUP
) INFE:- +00000000. 000m
Press the [F4] [NEXT] to carry out staking out for 2.Y :+00000000. 000m

. 3.2 :+00000000. 000
the next point. 4. PN: A "

5. PC:
[SAVE][ LIST ][ * §  |[ACCEP

Press the [F5] [PAGE] to view the MEASURE Dy HEASURE LT}

screen. DY
DZ
PN SOPN100
H 0. 00Om

P
| MEAS || SAVE |WE/SAVE || EDIT |[ PAGE |

8.2 Point to Line

A Int. P

Station Point

You have to select the point A and B. The distance between the two points A and B has to be
at least Im. The two points A and B define a line and during Stake Out.

——STAKEOUT METHOD SELECTION 10}

Select 2. POINT TO LINE and press [ENT] to input 1. STAKE OUT
PH, then press [ENT] to view STATION POINT 2. POINT TO LINE

3. POINT TO ARC
SETUP screen.

1l i ] - —
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Open the PN, X, Y, Z, IH and PC input window and
input each.

Press [ESC] to view the STATION POINT H.
ANGLE SETUP screen.

Input the H. angle by pressing [F2] [INPUT], [F3]

—— STATION POINT SETUP———  im
INESE: +0c0000000- D00mM
2.Y :4+00000000. 000m
3- EN=+00000000. 000m

5. PC:

[SAVE][ LIST ][ 4 |[ ¥ [JACCEP

——STATION POINT H.ANGLE SETUP ——dm
|H.ansle 287° 47’ 50”7

[[ INPUT ][ 0 SET |[ HOLD |[ BSP |

[OSET] and [F4] [HOLD] or Backsight Coordinates by pressing [F5] [BSP].

Press [ENT] to enter Multiple Orientation. For more details, refer to “11.1.4 Multiple

Orientation”

Following Multiple Orientation, it takes you to POINT A COORD. SETUP screen.

Open the PN, X, Y, Z, PH and PC input window and
input each of the Point A
and press[F5] [ACCEPT].

Open the PN, X, Y, Z, PH and PC input window
and input each of the Point B.

Press [ENT] to view the POINT TO LINE screen.

Press [F1] [MEAS] to measure.
Each distance is displayed.

—— POINT A COORD. SETUP ——————
iINFE: +00000000. 0O00m
Z2.Y :+00000000. 000m
3.Z :+00000000. 000m

4. PN: pPOT?

5. PG :
[SAVE|[ LIST |[ & ][ ¥ |[ACCEP

—— POINT B COORD. SETUP ————
INEE: +00000000. 0O00m
2.Y :+00000000. 000m
3.Z :+00000000. 000m

4. PN: POT3

5. PC:

[SAVE|[ LIST ][ & 1| ¥ |ACCEP

—POINT TO LINE [11]
A->B +80. 623m
SOP->A-B
Int.P->A
Int.P->B
Dev.HIGH

[ MEAS || TARGET || ADVNCE || NEXT || PAGE ]

—POINT TO LINE [T}
->B +80. 623m
SOP->A-B +7 7. 594m
Int_.P->A +315. 596m
Int_P->B +234. 9F4m
Dev.HIGH —1. 918m
MEAS || TARGET ][ ADYNCE || NEXT || PAGE

99



A->B Distance between Point A and B. This is always positive.

P -> A — B Distance between Int. P and P.
If P is on the right side of A-B, the value is positive
if P is on the left side of A-B, the value is negative.
In case of the below drawing, P is on the right side for A-B ,
P->A-B is negative.

Int. P => A Distance between Int. P and A. This is positive or negative.
If A-Int.P and A-B is are in the same direction, Int.P->A is positive.
In case of the below drawing, since A-B and A-Int.P are in the same direction,
Int.P->A is negative

Int. P —> B Distance between Int. P and B. This is positive or negative.
If B-Int.P and A-B is are in the same direction, Int.P->B is positive.
In case of the below drawing, A-B is opposite direction to B-Int.P,
Int.P->B is negative.

A - Int. P B
- +

>
nt.P: Intersection Point
P: SOP, Stake Out Point

Dev. HIGH Int.P and P is the devjatioR of the z coordinate.

\J
z At

DEV. HIGH r— —

Xy
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— ADVANCE UL
Press [F3] [ADVANCE] to display the 1.EQUAL DISTANCE]
ADVANCE screen. 2 _EQUALLY DIVIDE LINE
I L+ [ ¥
Select [I.EQUAL DISTANCE], enter the — DISTANCE

following screen.

[ & ][ = | | | [CLEAR]

Input the divided distance.

—RESULT OF COORD. POINT TO LINE—dm
A PN x
X :+00000000. 0O0O0m
¥ :+00000000. 000m
v / -+00000000. 00O0m
Y [ # [ & ]PCCEPT]

The divided point's coordinate can be calculated, and displayed.

Press the ACCEPT key, the data will be saved, and return to the measure screen.
Coordinates will be calculated from A to B in the order of input distance. Refer to the
following drawing.
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Input Distance

PN

A O——l)eil) ® B

Calculated Point

Select [2.EQUALLY DIVIDE LINE], enter the following screen.

o ) —PIECES I
Input the divided pieces.
002 PIECES
| & [ =» | || | [CLEAR]

The divided point's coordinate can be calculated, and displayed.

Press the ACCEPT key, the data will be saved, and return to the measure screen.
Coordinates are calculated to be divided by the number you put from A to B
Refer to the following drawing.

Example: Divide into 4 parts averagely
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A o——— @0 B

Calculated Point

8.3 Point to Arc

Press [F4] [FUNCTION] of the LinertecExpress screen to view the“LINERTEC

FUNCTION” screen.

Select STATION and press [ENT] or [select] to view the “STATION” screen.

Select 3. POINT TO ARC and press [ENT] to view
POINT TO ARC screen.

Set Station Point (SP), Target Point (P) and an
arbitrary circle, then obtain the distance from point P
to the arbitrary circle.

——STAKEOUT METHOD SELECTION dm)
1. STAKE OUT
2. POINT TO LINE
3. POINT T0 ARC
| [+ 3
—POINT TO ARC T
1._THREE POINT
2. CIRCLE RADIUS
| [+ 3

SOP->ARC the distance from Target Point (P) to the circle

When radius is 0, the figures of the distance between SOP and ARC is shown as a positive (+)
figure. When point P is outside the circle, the figures of the distance between SOP and ARC

1s shown as a positive (+) figure.

ARC
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When point P is inside the circle, the figures of the distance between SOP and ARC is shown

as a negative (-) figure

ARC

ARC

8.3.1 Three point

Station Point

Input three points to make a circle, obtain the distance from the Stake Out Point to the

circumference.

—— STATION POINT SETUP i
. X +00000000. O00mM
2.Y :+00000000. O0O0OmM

3. PN:

4. pC 104

[SAVE][ LIST |[ 4 ][ & |[ACCEP




Select 1. THREE POINT and press [ENT] to view the STATION POINT SETUP screen.

Open the PN, X, Y, Z, IH and PC input window and input each. Save the data by pressing

[F1] [SAVE].

Press [ESC] to view STATION POINT H ANGLE
SETUP screen.

Input the H. angle by pressing [F2] [INPUT], [F3]
[OSET] and [F4] [HOLD] or Backsight Coordinates
by pressing [F5] [BSP].

—STATION POINT H.ANGLE SETUP —— il

H.anzgle 287° 47" 507

| |[ INPUT [ O SET

Press [F5] [BSP] to enter Multiple Orientation. For more details, refer to “11.1.4 Multiple

Orientation”.

After you finish sighting the reference point, press [ENT] to go to the next screen.

Input three coordinates points on each screen of P1,
P2 and P3 to make a circle.

The procedure of inputting the points is the same as
that of STATION POINT SETUP .

P1 i

[SAVE ][ LIST ][ % ][ & |ACCEP

—POINT TO LINE [0}
SOP->ARC

0Ss

1
MEAS || TARGET |[ P.ARC || NEXT I PAGE




After you are finished with the input, press [F1] [SAVE] or [F5] [ACCEPT] to display the

measurement screen.

Sight the target, Press [F1] [MEAS] to measure the
distance. From the measurement results, the distance
from the target to the circumference is displayed.

Press [F3] [P. ARC] to enter “Parallel dist” screen.

In circle A, an already-known circle, circle B, and circle

C are in a Parallel Arc with circle A.

When the input value is "+", Parallel Arc of circle A is

circle B.

When the input value is "-", Parallel Arc of circle A is

circle C.

Press [ACCEPT] to return to SOP->ARC screen.

—POINT TO ARC

[}
+7. 014m

| MEAS |[ TARGET |[ P.ARC ][ NEXT |[ PAGE |

—POINT TO ARC

Parallel dst +0000. O0O0m

I ||ACCEPT]
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8.3.2 Circle radius

Station Point

Input center coordinate of the circle and radius to make a circle, then obtain the distance from

the Stake Out Point to the circumference.

Select“2.CIRCLE RADIUS” Press [ENT] to
view“STATION POINT SETTING” screen.

Open the PN, X, Y, Z, IH and PC input window and
input each. Save the data by pressing [F1] [SAVE].

—POINT TO ARC mn

1. THREE POINT
7. CIRCLE RADIUS

| i [+ I & 1]
—— STATION POINT SETUP———— i
INEW: + c0000000. 000m
2.Y :+00000000. 000Om
3. PN:
4. PC:

[SAVE][ LIST |[ + §  |[ACCEP

Press [ENT] to view STATION POINT H.ANGLE SETUP screen.

Input the H. angle by pressing [F2] [INPUT], [F3]
[OSET] and [F4] [HOLD] or Backsight Coordinates
by pressing [F5] [BSP].

|[H.angle 287° 47" 507

—STATION POINT H.ANGLE SETUP ——dil

|[ INPUT [ O SET

Aim at the reference point, then press [ENT] to enter Multiple Orientation.
For more details, refer to “11.1.4 Multiple Orientation”.

[SAVE|[ LIST |[ 4+ [ ¥ [[ACCEP




After you finish sighting the reference point, press [ENT] to go to next screen.

Input coordinates of the center point and radius
to make a circle.

After you are finished with input, press [ENT] to
display the measurement screen.

— RADIUS

OO0OCKE 00O0Om

- » CLEAR

—POINT TO LINE
SOP->ARC

MEAS || TARGET |[ P.ARC || NEXT

[ PAGE

Sight the target, Press [F1] [MEAS] to measure the distance. From the measurement results,

the distance from the target to the circumference will
be displayed. Pressing [F3] [P.ARC] enables you to
make the same operation of “8.3.1 Three points”.

—POINT TO ARC

SOP->ARC +7. 014m
[ MEAS ][ TARGET ][ P.ARC |[ NEXT ][ PAGE
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9. FILE MANAGER

The Data storage memory status, Creating a new Job Name and the
E?j—; Selection
and Deletion of a Job Name is executed by this function.
. —FILE LIST ]
From the LinertecExpress screen, press [F1] [FILE] to 1. LINERTEC 2009/02/05
view the FILE LIST screen. 2- pouboint 2003702702
4. TOKYO 2009/02/13

DELETE|| CLEAR

9.1 Information of the remaining memory availability

Press [ENT] to view INFORMATION screen.

— INFORMATION LL1]
Memory free: 93 2

Current job :LINERTEC

1004 Point saved

The renewal date: 2009/02/08 14:23:38

The remaining memory availability and a JOB Name LINERTEC are viewed on the screen.
The Job name “LINERTEC” and “COGOPoint” are a default setting.

NOTE: Data being used in COGO will be updated in “COGOPoint” file from time to time.

For more details, refer to “8.1 COGO”

9.2 Creation of a new Job

Press [F5] CREATE key to view the JOB NAME
INPUT screen.

The Job Name input method can be selected by the
“Input method selection” of the “Preference”.
This is the “10 KEY SYSTEM” input selection.

—FILE LIST [T

1. LINERTEC 2008/02/05

2. COGOPoint 2009/02/05

3. NERIMA 2008/02/06

4. TOKYO 2008/02/13
DELETH| CLEAR |[ 4 ¥ |CREATH

If a new Job is created, the new data is stored
in this new Job.

—JOB NAME INPUT )

‘I- LINERTEC ANON NN anC

2. COGOPoint [MINERTEC

3. NERIMA 2009/02/06

4. TOKYO 2009/02/13
[« |[ = ][ BS |[CLEAR |0 123|
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9.3 Selection of a Job Name

—FILE LIST LI}
.
Select 3. SELECT by pressing the down arrow _ t %33%%;532
key 3. NERIMA 2009/02/08
) 4_ TOKYO 2009/02/13
IDELETH| CLEAR | 4+ ¥ CREATH

9.4 Deletion of a Job Name

i i i —FILE LIST [T}
1f TOKYO is selected, deletion confirmation screen 1 LINERTEC 5009/02/05
is viewed. Select [F1] DELETE. 2. COGOPoint 2009/02/05
3. HERIMA 2009/02/06
4. TOKYO 2009/02/13

!!ELETE CLEAR 4+ ¥ CREATE

—DELETE JOB COMFIRMATION I

TOKYO
Press [ENT] to delete or [ESC] to abort. will be deleted. OK?

Press [ENT] to confirm.
Press [ESC] to abort.

9.5 All Clear
—All clear
Select [F1] Clear. All Clear by pressing the down Attention!!
arrow key. Press [ENT] to view its screen. All rect. data and
the polar data are deleted.
(CLEAR || i i i |

Warning: When [CLEAR] is pushed, all Job Files are deleted.

NOTE: - Creating several new JOB Files and writing-in or rewriting data on the same

JOB Files repeatedly may cause the time of writing-in and rewriting of the data to be
slower.

- Saving data when the memory capacity is almost full, and then deleting some JOB
Files in order to secure open memory capacity, may cause the time of writing-in and
rewriting the data to be slower.

- In case the time of writing-in or rewriting the data becomes slower, send
the necessary data to PC for backup, then enter ‘All Clear’ in FILE MANAGER.

The above procedure will format the inside memory automatically and improve the time
of writing-in and rewriting the data. Beware that all JOB Files will be deleted.
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10. VIEW AND EDIT

Three menu items are available:

ﬁf@ Editing of the stored data is possible by this Function.

EDIT THE RECT. DATA : Edit recorded Rect. Data.
EDIT THE POLAR DATA : Edit recorded Polar Data
POINT CODE LIST : Create and edit PointCodeList

For more details of PointCodeList, refer to “Point Code”

From the LinertecExpress screen, press [F4] to view its
screen. Press down and up arrow key to select “10.
VIEW & EDIT” or press “10” to enter the screen

directly. .

10.1 Create the Rectangular Point

Select 1. EDIT THE RECT. DATA and press [ENT] to
view the RECT. DATA EDIT screen.

——RECT. DATA EDIT [
(- +00000000. O00m
Y :+00000000. 000m
§=+oooooooo.ooom
E

L pC:
AVE [ LIST [ & § | [ACCEP

—VYIEW&EDIT L[}
1. EDIT THE RECT. DATA

2. EDIT THE POLAR DATA

3. POINT CODE LIST

GRAPH | | K ¥
—VYIEN&EDIT 1]
1. EDIT THE RECT. DATA
2. EDIT THE POLAR DATA
3. POINT CODE LIST

GRAPH | | K ¥
——RECT. DATA EDIT [T}
l.X :+00000100. 000m
2.Y :+y00000020. 000m
3.7 :+00000003. 000m
4. PN: pOT7

EMEM: ABC

[SAVE|[ LIST | * § | [ACCEP
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Input the PN, X, Y, Z and PC. Press [ENT] to save them.

Press [F2] [LIST] to view the saved points.

The first line of the screen shows now displayed

point and the total number of points.

Press [F1] [DELETE] to delete your desired point.
Press [F2] [FIND PN] to find your desired point by

the PN input.

—POINT SELECTION FROM THE LIST—dm

Xk +00000025. 048m
0. 421m

[l
*®
+
o]
]
oo
oo
oo
] =
-2

IH Erd 7
fDELETEIFIND PN][ 4+ ¥ REATE

NOTE: For more details on research function, refer to “4.1.2 Coordinates, X, Y, Z, IH and PC

input”

10. 2 Edit the Data

[Edit the Rect. Data

Select 1. EDIT THE RECT. DATA and press [ENT]
to view the RECT. DATA EDIT screen.

——VIEWSEDIT 0
1. EDIT THE RECT. DATA
2. EDIT THE POLAR DATA
3. POINT CODE LIST

GRAPH || [+ ¥

—POINT SELECTION FROM THE LIST—dmm

XX +00000025. 048m
- 421m
359m

-0
O’:O

7

X
DELETH[FIND PN1[ 4

Your desired points are deleted and found as described above.
After selecting desired point with arrow key, press [ENT] to view the RECT. DATA EDIT

screen to edit.

[Polar Data]

Select 2. EDIT THE POLAR DATA and press
[ENT] to view the POLAR. DATA EDIT screen.

—VYIEH&EDIT 1T}
L. EDI THE RECT. Dlx Jx

3. POI\”_CODEwLI"”‘-"

GRAPH || C+ [ ¥ j12 1




Your desired points are deleted and found as described above.
After selecting desired point with arrow key, press [ENT] to view the POLAR. DATA EDIT
screen to edit.

—POLAR.DATA EDIT
H.angle X 52° 10" 40"
H.dst X 9. 762m
¥.dst X Z200m
PN X POT?
IH K 7/
[ I I+ [ 3
10. 3 Point Code List
—VIEWREDIT [T}
1. EDIT THE RECT. DATA
Sfrlect 3. POINT CODE LIST and press [ENT] to g o S A
view the POINT CODE LIST screen. 3. POINT CODE LIST
GRAPH || [+ i 2
—POINT CODE LIST ——————

1. PointCode Create]
7. PointCode Edit

| I 1 2

10. 3.1 Point Code

The PC, Point Code can be used for adding your desired attributes to Rect. and

Polar data. If Point Codes are stored under the job named "PointCodeList", you can easily
select one of the Point Codes from the list or edit one of them after pressing [ENT].

Please note, that Point Codes, which are saved in another job can not be referred to as a list.

PointCodeL.ist:

Making “PointCodeList”:
PointCodeList can be created by using function of “5.4.1 Point Code List”
Use this function to create, edit and add PointCodeList.

Importing “PointCodeList” file:

PointCodeList can be used after importing it from external devices.

After importing, it is stored in the internal memory of the instrument. To store user defined
”PointCodeList”, please carry out following procedure.

Preparing “PointCodeList” file:

Make a “PointCodeList.csv” file with reference to a sample “PointCodeList.csv” file that is
contained in the “LTS-200 Supplement Disk™ for the format.
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Please note, that the newly entered PointCode on the instrument is not added to the
PointCodeList that is stored in the memory. In this case, edit “PointCodeList.csv” separately.

Contents of “PointCodelist.csv” :

1,,PointCodelList,
31,,1,ABC,,,,
31,,2,DEF, ,,,
31,,3,GHIL,,,,
31,,4, JKL,,,,
31,, 5, MNO, ,,,
31,,6,PQR,,,,
31,,7,ST14,,,,
31,,8,VW,,,,
31,,9,XYZ,,,,

Format of the “PointCodeList” file

Field 1 Field 2 Field 3 Field 4 Field 5 | Field 6 | Field 7
Description | Record Type | No. Name Description
Ex. Line 1 1, , PointCodelList,
Job record Job No. Job Name
(N/A) (Fixed for
“PointCodelList”.)
Ex. Line 2 31, , 1, ABC,
Coord. data | Point Point Name Point Code
record No. (Should not be (Max. 15
(N/A) duplicated and characters.)

max. 15
characters.)
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10. 3. 2 PointCode Create

Press [ENT] to view the PointCode Create screen.

Press [ENT] to view and input the PC.

After input, press [F1] [SAVE] to save the values.

——POINT CODE LIST
1. PointCode Create
2. PointCode Edit

(ErarH |

[+ ¥
—PointCode Create
| 1.PCE
| SAVE || |

—PointCode Create

i
Pl —

EAVE ]| I

10. 3. 3 PointCode Edit

Select 2. PointCode Edit and press [ENT] to view
the PointCodeList screen.

Select the PointCode you wish to edit and

Press [ENT] to display PC screen , then edit
the PointCode.

[ v I # [ ¥ JpCCe

—FPC )
ERERC |
7.
3_GHI
[ @ [ = ][ BS |[CLEAR |[T0 123
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11. FREE STATIONING

Point 1
Coordinate

Point 4 Coordinate

The Station Point Coordinates are calculated from the different known points.
To gain the Coordinates, at least two H. angles and one distance or three H. angles

are required.

If not so, the error message of “Not enough data to Calculate! 2 angles and 1 distance, 3

angles are required” appears.
First, input the height of the instrument (IH).

11. 1 Station setup [By Rectangular Coordinates]
Press [F4] [FUNCTION] of the LinertecExpress to view the “LINERTEC FUNCTION”

screen.Select [ STATION ] and press [ENT] or [ SELECT] to view the STATION screen.

Select . RECTANGULAR COORD. and press
[ENT] to view the IH screen.

—— STATION POINT SETUP ———— Il
iINEW: +00000000. D0O0Om
2.Y :+00000000. O00m
3-2 !+00000000. O0OO0Om

5. PC:

[ SAVE ][ LIST | 4+ ¥ ACCEP

— STATION POINT SETOP———am
.X :+00000000. DOO0OmM

g t+00000000. O00mM
P

—

NE+OOOOOOOO. O000m
b. PCH
[SAVE ][ LIST [ & ][ & li&eep

Ll =N ]




Press [ENT] to view 1.X, 2Y, 3.7,

4.PN ,

5.PC.

11.1.1 Coordinates, X, Y, Z, IH, and PC input

It goes to 1. X coordinate automatically.

Press [ENT] to view the X coordinate input screen.

Input your desired X coordinate value by pressing
keys.

Y coordinate:

Press [ENT] to view the Y coordinate input screen.

Input your desired Y coordinate value
by pressing keys.

Z coordinate:

Press [ENT] to view the Z coordinate input screen.
Input your desired Z coordinate value by pressing
keys.

PN, Point Code:
Press [ENT] to view and input thePN, PC screen.

If Point Code exists, you can easily select it from the

list.

For using PointCodeList, please refer to “10.3.1
Point Code”.

— PN i
INFE: +00000000. 0O00m
2. :+00000000. 000m
3.Z :+p0O00O00O00. 00O0OmM

4. PN:

5. PC:

[ SAVE |[ LIST | [ ¥ [ACCEP

X [0

1+ 0000000M. 000m|
- - m

2. Y
3.Z :+00000000. 000m
4, PN:
5 PC
EJ[ LIST ][ 4+ [ ¥ ][ACCEP
Y (111
. +00000000. 00O0m
-|+ooooooom. 00 Om|
- ¥ 00000000. O0OO0Om
4. PN.
5. PC:
[SAVE][ LIST ][ 4 ][ & |JACCEP
— 7 i
1.X :+00000000. 000m
2.¥ -+00000000. 000m
ElF-+cococoo0o0fl 000m|
4 PN:
5. PC:
[ SAVE || LIST |[ 4 ¥ ACCEP
—PN (111
1. X :+00000000. DOO0Om
2.Y :+00000000. 000Om
3.Z :+00000000. 000Om
4 PN :
C EMEA: [TEST PC1R |
[ = |[ BS |[CLEAR |[T0 123
— PointCodelList [T}

L+ A 4

—PN i
1.X :+00000000.
2.Y :+00000000.
3.Z :+00000000
4 P
P

m
m

o0
Qoo

(o =N

- m
N: 117
A [TEST PCIN |

| 4- [ = ][ BS |[CLEAR |0 173




After pressing [ENT], you can edit Point Code data.

Input your desired PC name by pressing keys, and press [ENT] to view next screen.

11.1.2 Point selection from the list

. . . . — PN m
Inputting coordinate information can be done % ¥ :+00000000. 000m
manually and also by calling known points. 3 7 - I 8 g g g 8 8 g 8: g g 8$

5
. PC:

c.
[SAVE ][ LIST || + ¥ |[ACCEP

Press [F2] [LIST] on STATION POINT SETUP
screen to display POINT SELECTION FROM THE

LIST screen. ——POINT SELECTION FROM THE LIST—am
XK +00000100. O0O0m.

YX +00000200. 000m
/X +00000010. O00m

*
PN POT? iy .
I

IH X
DELETE[FIND PN][ 4 ¥

[DELETE] Key
To delete the points being displayed

—POINT DELETION

Press [Fl] [DELETE] to display DF;[]};I;)L real ly wanto to delete it?
POINT DELETION screen. .
Press [ENT] to confirm.

Press [ESC] to abort.
| 1| 1| 1| 1|

Press [ENT] to delete the selected point from job file.

Press [ESC] to return STATION POINT SETUP.
—JOB LIST SEARCH 11}
o
[OTHER] Key _ 3 NERIMA 2009/02/08
To select the Job File to be listed 4. TOKYO 2009/02/13
| || |+ [ ¥

Press [F5] [OTHER] to display JOB LIST SEARCH screen, then select the Job File.

* [FIND PN] Key
To search PN from key word

—PN L1}
XX +00000100. 000~
;i +00000200. 000m
. . +00000010. 0QO
Press [F2] [FIND PN] to display PN input screen, PN X /m .
: IH X f
then input key word. DELETEFTO PN & 1% ]
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NOTE: Searching a point by adding “* ” to the initial of the key word enables you to list
point data with PN including a string after “*”

For instance, if you need to search a point including “P1”” in PN, input “*P1” in the
key word, then press [ENT].

—JOB LIST SEARCH

. . 2. P123
Select the point from the list. 37 SOPT

v [ & ][ ¥

—POINT SELECTION FROM THE LIST—dmE

XX +00000100. 000N,
0. 0D00Om

Press [ENT] to display the point that matches the
key word.

S L AV L )
To switch to the point to be displayed.

STATION POINT SETUP ————— dilE
. . . I- -+ .
When the point you want is displayed, e 8 8 8 8 g 8 8 g_ 8 ggn”,:
press [ENT] to finalize input. 3 IEN : |J:r>10 0000000. 000m
5. PG :

[SAYE][ LIST ][ & [ ¥ |[ACCEP
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11.1.3 Station Orientation

Press the [F5] [ACCEPT] to view the STATION
POINT H.ANGLE SETUP screen.

|H.ansle

——STATION POINT H_ANGLE SETUP — il

287° 47 50”7

|[ INPUT ][ 0 SET ][ HOLD [[ BSP ]

Please note, that the rotation of the “H.angle” depends on the rotation setting of “Coordinate

axis definition”.

Input the H.angle by pressing [F2] [INPUT], [F3] [0SET] and [F4] [HOLD] or Reference

Point Coordinates by pressing [F5] [BSP].

[INPUT] Key
Enter any horizontal angle.
Press [ENT] to view the BSP SETUP screen.

[BSP] Key
The Back Sight Point information is obtained.
Press [ENT] to finalize input.

Press [ENT] or [F5] [ACCEPT] to view the AIM
AT THE REFERENCE POINT screen.

Press [F5] [ENT] to finalize BSP.
Press [F1] [ESC] to redo input.
If you want to make measure to check

——STATION POINT H.ANGLE SETUP — {m)

Hangsle 28 H87” 47 50" ]

[ &= ][ = | || |[CLEAR]
— BSP SETUP il
INEW: +00000000. 000m
2.Y :4+00000000. O00Om
3.2 :+00000000. 000m
4. PN:

5. PC:

[SAVEJ[ LIST |[ 4% ][ & ][ACCEP

——AIM AT THE REFERENCE POINT. — dm)

Did you aim at Ref.point?
Press [ENT] when ready.

the point to be aimed, press [F3] [MEAS] to display MEASURE screen.

Press [F3] [MEAS] to make the distance
measurement. DESIGN DISPLAY screen
appears when the distance measurement is done.
Compare design value with measured value.

[ESC ] | NEAS || |[ ENT |
— MEASURE [T
DESIGN 141. 136 m
DISTANCE 141. 112 m
COMPARE 0. 024 m

| | | | I ENT |

When “PREFERENCE” of “5.12 BOTH FACES MEAS” is on, measure the distance at the

normal and reverse position.

120



The measured value to be displayed is the average of measured values measured in normal

and reverse position.

11.1.4 Multiple Orientation

Aim at the reference point , then press [ENT] to
enter Multiple Orientation.

Pressing [F1] [NO] of “ADD Ref. Point screen
immediately takes you to STATION screen.
Pressing [F5] [OK] goes to BSP SETUP screen.

The same procedure as mentioned in “11.2.3
Station Orientation” will proceed.
Press [F3] [MEAS] to go to BSP CONFIRM.

Pressing [F5] [ENT] takes you to DESIGN
DISPLAY

Designed Data: the present angle according to the
first orientation.

Calculated Data: the calculated data according to

the second orientation.

Average: the average value of designed data and

calculated data.

ESC: The present angle doesn't change.

— ADD Ref. Point LI}

ADD Ref. Point ?

[ NO ] || Il [ 0K |
—— BSP SETUP it
FE: +00000000. 000m
-Y :+00000000. O00m
-a=+oooooooo.ooom

-

C

?
3
4
b
SAVE || LIST | 1 [ & ][ACCEP

——AIM AT THE REFERENCE POINT. — i)

Did vou aim at Ref.point?
Press [ENT] when ready.

[ESC | | WEAS || | ENT
—DESIGN DISPLAY i
DESIGN 141. 136 m
DISTANCE 141. 112 m
COMPARE 0. 024 m
| | | | ENT |
—BSP CONFIRM i
Desisgned Data. 287° 47°507
Calculated Data. 287° 47°307
Average 287 477407
[ESC 1] I || |[_ENT ]

ENT: The present angle is changed to the calculated data.

121



11.2 Station setup [By Polar Coordinates]

The same Point Name of the plural polar points can be saved.

Press [F4] [FUNCTION] of the LinertecExpress screen to view the “LINERTEC

FUNCTION” screen.

Select [STATION ] and press [ENT] or [ SELECT ]

Select 2. POLAR COORD. and press [ENT] to view
the STATION POINT SETUP screen.

The [4r ]/ [y ] mark is used to scroll up / down.

to view the STATION screen.

— STATION POINT SETUP——dik
2. IH : 0001. 200m
3. PC :
4. TEMP : +157 C
¥ 5. PRESS :1013hPa
| SAVE || | 4 ][ ® [[ACCEP
— STATION POINT SETUP————dilk
4+ 2. IH : 0001. 200m
3. PC :
4. TEWP : +15° G
5. PRESS :1013hPa

(6. ppom K 0 ppm
[SAVE][ ][ # ][ & ]ACCEP

11.2.1 Point Name input
Select 1.PN to display PN input screen.

Input PN value. Press [ENT].

— PN I
[ 1. PN E
Z2. IH : B Om
3. PC :
4. TEWP : +15° C
¥ b. PRESS :1013hPa
[ @ |[ » [ BS |[CLEAR ][I0 123

Input IH value.
Press [ENT].

Input the PC.

Press [ENT] to view and input the PC, Point Code,
screen.

If Point Code exists, you can easily select it from the
list or edit one of them after pressing [ENT].

—IH [T}

H 200m|

|[T0_123)

—PC i

1
2. IH : . Om
3

$ 5 PRESS :1013hPa
[ @ |[ = [ BS |[CLEAR ][0 173

For using Point Code List, please refer to “10.3.1 Point Code”.
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Whichever you select PROCESS TYPE or STRUCTURE TYPE,
Pressing [SAVE] or [ACCEPT] proceeds to next screen

Input the TEMP value.
Press [ENT].

Input the PRESS value.
Press [ENT].

Input ppm value.
Press [ENT].

——TEMP [T}
1. PN :
2. IH : 0001. 200m
3. PC :
ENRE: + 1B c |

& 5. PRESS :m b a

| @ |[ =» || || | [CLEAR
—PRESS 1T
1. PN :
2. IH : 0001. 200m
3. PC :
4_ TEWP r + °

8 5. PRESS :[101EhP a

| & |[ =» | i |[CLEAR]
— ppm [IT]
1. PN :
2. IH : 0001. 200m
3. PC :
ENITN : [+ 0 0o p

| @& |[ =» | I |[CLEAR]

TEMP, PRESS and ppm input depend on the “Initial setting 1”

(ATM INPUT, ppm INPUT, NIL).

11.2.3 Station Orientation

Press the [F5] [ACCEPT] to view the STATION
POINT H. ANGLE SETUP screen.
Input your desired H.angle.

[ F2] [INPUT] Key
Input your desired H.angle.
Please note, that the rotation of the “H.angle”
depends on the rotation setting of
“Coordinate axis definition”.
[F3] [0SET] Key
Press this Key twice to 0 set the H. Angle.
[F4] [HOLD] Key

Press this Key twice to hold the current H. Angle.

[INVERS] key

—STATION POINT H.ANGLE SETUP ——dmr
H.ansle 287° 47" 50”7

| |[ INPUT ][0 SET ][ HOLD ][ BSP |

——STATION POINT H.ANGLE SETUP —dim)

IH.anzsle 28 Hs7 47 50" ]

| @ |[ =» || || |[CLEAR]
— INVERSE [0
1. SP
2. EP
i |+ ¥
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If you want to calculate direction angle, Press [FS][INVERS] to jump to INVERSE function.

Input SP as Station Point, EP as Back Sight Point

Result angle is set here automatically by pressing
[ENT] at RESULT OF INVERSE screen.

Press [ENT] after aiming back sight point.

Aim at the reference point, then press [ENT] to enter
multiple orientation. For more details, refer to
“11.1.4 Multiple Orientation”. After the multiple
orientation is completed, the screen moves to
MEASURE screen.

11.3 FREE STATIONING

—RESULT OF INYERSE———dm

H.dst 0.
¥.dst 0.
S.dst 0.
H.anzle 0° 0

[ ESC ]| | |

— WMEASURE n - — i,
H.ansle 0° 00’ 00’
0O 38 40

PN POT3
- 200m

1
[ MEAS || SAVE |[ME/SAYE || EDIT |[ PAGE |

11.3.1 Stationing by more than 3 known points

4 known points stationing (For example)

Press 3. FREE STATION of the LinertecExpress
screen, and press [ENT] to view the IH input screen.
Input the IH value.

Aim at Point 1.
Press [ENT] to view the KNOWN POINT
COORD.SETUP screen.

Press [ENT] to open the PN, X, Y, Z and PH input
window and input each.

Then, press [F5] [ACCEPT] to view the MEASURE
screen.

Press [ENT] to view the ADD/CALC. SELECTION
MENU screen.
(Measuring is not needed. Just press [ENT].)

—IH
[ & [ = ] I | [CLEAR]

—— KNOWN POINT COORD. SETUP
iINFE: + 00000000. D0O0m
2.Y :+00000000. 00O0Om
3.2 :+00000000. DOOm
4 PN:

5. PC:
[SAVEJ[LIST |[ & ][ ¥ |[ACCEP

— MEASURE - - (i
H.anzle 52" 10" 40
¥.anzle 62° a5’ 25"
H.dst
PN PN1
PH 1. 200m

MEAS |[ TARGET || | EDIT ][ DISP]

—ADD/CALC. SELECTION MENU 11}

Do wou want to add more point?

Press [ADD] to add more point.
Press [CAL] to calculate.

|_ADD | | | |[ CALC |
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Press the [F1] [ADD] to view the KNOWN POINT
COORD. SETUP screen.

Aim at Point 2, 3 and 4.

In the same manner, input the values of Point 2, 3
and 4.

[F3] [P2 MEAS] button appears on 3" point of
ADD/CALC.SELECTION MENU screen.

For precise measurement, carry out [F3] [P2 MEAS]
to calculate at least two multiplicative.

After pressing [F3] [P2 MEAS], measure the

distance of 2™ point.

With this function you can obtain the most probable
value of the angle of three points: after measuring

the distance of 3™ point, measure the 2™ point again.
After the measurement, press [ENT] to go to RESULT
COORD. OF STATIONING screen.

—— KNOWN POINT COORD. SETUP

INEM: +00000000.- 0O0O0Om
2.Y :+00000000. 00O0m
3.2 :+po0O0O0O000. 0D00m
4_ PN : POTZ2

5. PC:

[SAVE [ LIST |[[ 4+ ¥ | |ACCEP

—— KNOWN POINT COORD. SETUP

INFE: +00000000. 0OOO0Om
2.Y :+00000000. 000m
3.Z :+00000000. 000m
4. PN: POT3

5. PC:

[SAVE| LIsT |[ 4 [ ¥ |[ACCEP

—— KNOWN POINT COORD. SETUP
INFEW: +00000000. 000m
2.Y :+00000000. 000m
3.2 :+p0000000. D0OOm
4_ PN: POT4

b PC:

[SAVE][ LIST ][ +* ¥  |[ACCEP

—ADD/CALC. SELECTION MENU i

Do wou want to add more point?

Press [ADD] to add more point.
Press [CAL] to calculate.

[ADD || |[P2 WEAS | [ CALC |
— WEASURE

H.angle 52 10° 407

¥.angle 62° 35" 25"

H.dst

PN PN2

PH 1. 200m

[ MEAS ][ TARGET || [_EDIT ][ DISP]

The most probable value is calculated based on the station point coordinate.

After entering values of PN4, press [ENT] twice to
view the MEASURE and ADD/CALC
SELECTION MENU.

—ADD/CALC. SELECTION WENU 1T}

Do wou want to add more point?

Press [ADD] to add more point.
Press [CAL] to calculate.

[_ADD ]| | | |[ CALC |

Press the [F5] [CALC] to view the RESULT COORD. OF STATIONING screen.

The Station Coordinates are displayed. Result coordinates of free stationing can be saved
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for Station setup after pressing [F5] [ACCEPT]. Horizontal angle of the result coordinates
will be affected to the Station Point for measuring.

N
A

_RESULI’NEOORD- OF STATIONING —+m

P o r
H 33 &1

X —8. D00m
% +10. 0O00m

+201. 300m

| NEXT || |

|[COMPARE |[ACCEPT]

—— KNOWN PUINT COORD. SETUP
:+oooooooo 000m

2. Y
3.7
4. PN
5. PC
SAYE

t+00000000. O00OmM
‘+00000000. DOO0Om

|| LIST || # | ACCEP

\V‘MTIONS OF THE POINT: Four

points or more are needed to view this.
Press [ENT] to view the DEVIATIONS
OF THE POINT screen. The deviations of
X, Y and Z coordinate of each point are
dispiyethrfeit@empdiatber can decide
if i Wantiteieacentihe 1¢jeahtbe point.

dY: Deviation on the Y value

dZ: Deviation on the Z value

—DEYIATIONS OF THE POINT

PN

d HA 0° 00" 00
d X +0. 00
dyY +0. OO0
dZ +0. 00
REJECT]| I | |

11.3.2 Stationing by two known points

(One point must be measured at least to gain the

Station Coordinates.)

Press 3. FREE STATION of the LinertecExpress
screen, and press [ENT] to view the IH input screen.

Input the IH value.

Aim at the Point 1.

Press [ENT] to open the PN, X, Y, Z, PH and PC

input window and input each value.

Then, press [F5] [ACCEPT] to view the MEASURE
screen.

Press[F1] [MEASURE ] to measure.

—IH [T

[ & ][ = ] | | [CLEAR]

— KNU’HN POINT COORD. SETUP I
:+00000000. 000m
2.Y :+00000000. 000m
3 % +00000000. O0OOm
5. PC
[GA E|| LIST [ 4 || & |ACCEP
— WEASURE . - § 1T
H.anzle 5210 40
¥.anzle 62° 358" 28
H.dst
PH PH1
PH 1. 200m
MEAS |[ TARGET || I[_EDIT ][ DISP ]
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Press [ENT] to view the ADD/CALC. SELECTION
MENU screen.

Press [F1] [ADD] to view the KNOWN POINT
COORD. SETUP screen.

In the same manner, aim at the Point 2.

Press [ENT] to open the PN, X, Y, Z, PH and PC
input window and input each value.

Then, press [ENT] or [F5] [ACCEPT] to view the
MEASURE screen.

Press the [F1] [MEAS] to measure the distance.
Press [ENT] to view the ADD/CALC. SELECTION
MENU screen.

Press [ENT] to view the RESULT COORD. OF
STATIONING.

Press [F5] [CALC]to view the RESULT COORD.
OF STATIONING.

The Station Coordinates are displayed. Result
coordinates of free stationing can be saved

—ADD/CALC. SELECTION MENU m

Do vou want to add more point?

Press [ADD] to add more point.
Press [CAL] to calculate.

|_ADD | | |

[ CALC |

—— KNOWN POINT COORD. SETUP

INFE: +00000000. 0O00m
2.Y :+00000000. O00Om
3.2 :+00000000. 000Om
4. PN : POTZ2

5. PC:

[SAVE][ LIST |[ + & |[ACCEP

— MEASURE N ) b
H.angle 52 10" 40
¥V.angle 62° 35" 25"
H.dst
PN PNZ2
PH 1. 200m
[ MEAS ][ TARGET || |[_EDIT ][ DISP |

—ADD/CALC. SELECTION WENU [T}
Do wou want to add more point?

Press [ADD] to add more point.
Press [CAL] to calculate.
| ADD || I | || CALC |

—RESULT COORD. OF STATIONING —— B
PN PN5
QA 33° 51" 40"
Y
Z

+10.
+201

| NEXT || | |[COMPARE ]JACCEPT

for Station setup after pressing [F5] [ACCEPT]. Horizontal angle of the result coordinates

will
be affected to the Station Point for measuring.
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Press [F4] [COMPARE] to view the RESULT COORD. OF STATIONING screen.

NOTE:
P3
P1 P2
New point
New point
FIG 1 FIG 2

As illustrated in Fig. 1, it is optimal to choose the known points P1 and P3.
The instrument should be set up in such a manner so that the angle between P1 and P3
becomes 90°. The distances S1 and S2 should be similar.

The accuracy of a calculation result depends on the following:

1) The inner angle between known points is extremely small.
See P1 and P2 on above Fig. 1.
2) The inner angle between known points is extremely large.
See P4 and P6 on above Fig. 1.
3) The distance from a new point to a known point is extremely short or extremely long.
4) A new point (station point) and three or more known points are arranged on the same

circumference. See above Fig. 2.

When searching for a new point by free stationing and surveying by installing an instrument
in the point, accuracy may not be stabilized compared with the case where an instrument is
installed on a known point. In field work which needs a high-precision survey, we cannot
recommend this method.
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