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FOREWORD

Thank you for purchasing our Electronic Total Sation NTS-660 series
Please read these indructions carefully before operating the instrumert.

FEATURES:
1. lconsMenuDisplay
NTS-660 series Total Station features largely in its icons menu display and availability of
urveying programs cusomization. This intdlitual and versdile model is particularly
applicable for professonal and congtruction survey.

2. Absolute Encoding Disk
The instrument has equipped with an absolute encoding disk. You can Sart measurement
directly after turning on the instrument. The angle datawill be well kept even if you replace

the battery during operation.

3. Powerful Memory Managemernt
The insrument adopts the program module with 16 M internal memory and can record the

urveying data and coordinate data up to 40000 points. You can manage the memory
conveniently and add, delete, modify and transfer thedata.

4. Smdl & Light EDM Heed
The appearance and interna Sructure of the Tota Station has adopted a totaly new design,
with the EDM heed smdler, lighter and more convenient for survey.

5. Ingrument Tilt Graphic Digplay
The new modd has indrument tilt graphic display. You can level the insrument by
obsarving the dectric via onthe screen.

6. Presst Sandard Surveying Programs
Beddes the basc surveying modes (angle, disance, coordinate measurement), several
sandard surveying programs are built in. You can carry out REM, andle offset, MLM,
daking-out by disance or Coordinete, setting new point and ec. to meat the diversng
requirements of professonal survey.
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PRECAUTION

1. Never collimate the objective lensdirect to sunlight without afilter.

2. Never dore the ingrument in high and low temperature, avoid the sudden and great change of
temperature.

3. When not using theinstrument, placeit in the case and avoid shock, dust and humidity.

4. If there is greet difference between the temperature in work Site and thet in store place, you should
leave theinstrument in the casettill it fits the temperature of environmert.

5. If the insrument has not been usad for a long time, you should remove the battery for separate
storage. The battery should be charged once amonth.

6. When transporting the instrument should be placed in its carrying case, it is recommended that
cushioned material should be used around the case for support.

7. For less vabrition and better accuracy, the instrument should be st up on awooden tripod then an
auminum tripod .

8. Clean exposed optical partswith degreased cotton or lenstissue only!

9. Clean the instrument surface with awoolen cloth after use. If it getswet, dry itimmediately.

10. Before operating, ingpect the power, functionsand indications of the instrument aswell asitsinitial
Setting and correction parameters.

11.Unless you are a maintenance specialist, do not attempt to disassemble the instrument by yourself
evenif you find the ingrument abnormdl.
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1 NOMENCLATUREAND FUNCTIONS
1.1 NOMENCLATURE

Objective Lens

Horizonta
Clamp Screw

Horizontal
Tangent Screw

Levding Screw

Tribrach Lock

Collimator

Optica
Aummet
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Telescope Grip

! Battery
|/ Locking Lever

Telescope Focusing
Krob |/ BatteyNB-30
Instrument B s - T Teesope
Center Mark ' P ' : Focusing Knob
. Vertica Clamp Screw
Eyepiece
Vertical Tangent Screw
PaeVia
Data Port
Circular Vial
Baz .
Adjustment Screw for Circular Vial
4
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12DISPLAY

* DISPLAY

In genera the upper lines display the messureing data, and the bottom line displays the soft key

functionswhich are changed in different messurment modes

* Contrast

The contrast and illumination of display window are adjusted by star (%) key .

* Example
Angle Messurement Mode

[AngleMessuremant]

V: 87° 5% 09"
HR: 120° 44’ 38"

= NE4 T [HOLD P2

V-angle (V): 87° 56’ 09"
H-angle (HR): 120° 44’ 38"

Distance Messurement Mode

[ D Mesuremant]

V. 87° 5’ 09”

HR: 180° 44’ 38"

D: 12345
PM 0
PPM 0
m ER

D NEZ osET HoLD| P2

V-agle (V): 87° 56" 09"
H-angle (HR): 180° 44’ 38"
SopeDigance (SD): 12.345m

-Digplay Marks
Digplay Content Display Content

Vv V-agle * EDM working

V% percent grade M Meter unit

HR H-angle Right ft Feet unit

HL H-angle Left F Fnemode

HD Horizontal Didance T Trackingmode (10mm)

VD Elevation Difference R Repeat measurement

D) SopeDidance S Single messurement
N N coordinate N N-times messuremernt
E E coordinate ppm atmospheric carrection value
4 Z coordinate psn prism condant vaue
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1.3 0OPERATING KEY

Sar Key
AOWER Eg: KW
D O O ©F
&k
Power Key
Soft Key F1-F6 ErterKey
Key Nomenclature Function
F1~F6 Soft key Functionsrefer to the message displayed.
0~9 Numeric key To enter numerals.
A~/ Alphakey To enter dphabets
ESC Esckey Toretunto the previousmode or display.
* Sar key For some presetting or displaying.
ENT Enter key To pressafter confirmation of inputting values.
POWER Power key ON/OFF of power source.

1LAFUNCTIONKEY (SOFT KEY)

The Soft Key message is digplayed at the bottom line of display , it changesin different measuring
mode.

[ AngleMeasrement]
V. 87° 5 09"
HR: 120° 44’ 38"

D NEZ [osET [HOLD P2

I A A A N

[F1] [F2 [F3] [F4 [FA] [Fe]
Soft Keys
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[Angle Measurement]

[SD Measurement]

V: 87° 5% 09"
HR: 120° 44' 38"

SO HD NEZ OSET HOLD P2

V: 87° 5’ 09"

] HR: 120° 44' 38" ]
SD: PSM 0
PPM 0
m ER

MEAS MODE ANGLE HD NEZ P2

RECHSET RL v/% TILT P1

REC SO MEAN mft P1

AngleMessurement

SopeDigance Messurement

[HD Measurement]

[Coordinate Measurement]

V. 87° 5 09”
HR: 120° 44’ 38"
HD: PM D
\D: PPM 0

(m FER
MEAS MODE ANGLE HD NEZ P2

N : 12345.578
] E . -12345.678 ]
Z: 10.123 PSM 30
PPM 0
m ER

MEAS MODE ANGLE HD NEZ P2

REC SO MEAN mft P1

REC SO MEAN mft P1

Horizontd DistanceMessurement Coordinate Megarement
Mode Digdlay | SoftKey Function
D F1 To run dope distance measurement mode
HD F2 To run horizontal distance measurement mode
NEZ F3 To run coordinate measurement mode
Oset F4 To set horizontal angleissetto0° 0" 0”
Ande Hold F5 To hald the horizontd angle
Mearament REC F1 Tocollect the.meewred daaté PDA
Hst F2 To st the horizontal angle by inputting vaue
RIL F3 To switch R/L dteration of horizontd angle
VI% F4 To switch the verticd angle and percent grade
Tilt F5 To =t thetilt function ON/OIf.
If ON, the display showsthe correction value
SopeDidance Mess F1 To run dope distance measurement mode.
Measurement And switch continuous/ N-time (Sngle) measurement mode
Mode F2 To switch the mode for angle/ N-time/ repest / tracking
Angle F3 To run angle measurement mode
HD F4 To run horizontd distance measurement mode, and view the
horizonta distance after N-time or Sngle measuremernt.
NEZ =) To run coordinate measurement mode, and view the coordingte
vaue after N-time or single measurement.
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Record F1 Torecord meesured datato PDA
O F2 To run stake-out mode
Mean F3 To st the number of N-times measurement
mvft F4 To switch meter or feet unit
Mess F1 To run horizontal disance measurement mode.
And switch continuous/ N-time (Sngle) measurement mode
Mode F2 To switch the mode for angle/ N-time/ repest / tracking
Angle F3 To run ange measurement mode
Horizortal D F4 To run dope disance measurement mode, and view the sope
_ digance after N-time or Sngle messuremert.
M;:Ia:int NEZ =) To run coordi @e maasuement mode, and view the coordinate
vaue after N-time or sSingle measurement.
REC F1 Torecord meesured datato PDA
O F2 To run stake-out mode
Mean F3 To st the number of N-time measurement
mvft F4 To switch meter or feet unit
Mess F1 To run coordinate measurement mode
Mode F2 To switch the modesfor sngle/ N-time/ repest / tracking
Angle F3 To run angle measurement mode
D F4 To run dope digance measurement mode, and view the dope
digance after N-time or Sngle messuremert.
Coordinate HD =) To run horizontd distance measurement mode, and view the
Measurement horizonta distance after N-time or Sngle measuremernt.
REC F1 Torecord meesured datato PDA
HT F2 Toinput the instrument height / prism height
Mean F3 To st the number of N-time measurement
mvft F4 To switch meter or feet unit
SET F5 To pret the coordinate of occupied point
1.5STAR KEY MODE

Pressthe (%) to view the instrument settings . These settings will be displayed in 2 screens. Press[F5)
(P2)) key to view the next screen, thento press[F5] (PL)) to return to the frist screen.

You may modify the settings by pressing the (%) :
Screen One

1. Dae& Time

2. Contrat Adjustment [F1] & [F2]
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3. lllumination ON/OFF[F3]
4. FreeMemory [H4]

Screen Two

5. Electric Circular Vid Gragphic Display [F2)

6. Thelight acogptance quantity level (Signal level) isdisplayed [F3]

7. Sa the Temperature , Pressure Atmospheric Correction Vaue (ppm) and Prism condtant
value (psm) [F4]

Contrast Adjustiment /7 Date& Time

2004-5-28 16 M4 :95

agel

P14

&h G

Backlight Displaying theinternd memory

Digplaying Hectric Grraular Sgnd Leve Dae& Time

Set the Temperature, Pressure, A ic Correction Value (ppm) and Priam condant vaue (psm)

1  ViewDate& Time
The date and time can be viewed on both screens . To change the displayed order of the date,
(Date/MonthYear), (Month/Date'Year) or (YearMonth/Date), see chapter 8 “Parameters
SattingMode”.
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2 Adjud thecontrag of display
Thisenable you to adjust the contragt of the diplay

3 Turnthedisplay back light ON/OFF
When the back light is OFF, the light iconisdark.
To turn onthe back light, pressthe [F3] key. Press[F3] again to turn the back light off .

OF ON

4  Viewthefreememory
The amourt of freememory for the internal memory can be displayed.
Pressthe [F4] key to view the free memory.
Theicon showsthe Sze of theamount of free internal memary.

Internal = _ e 188kByte
Memory

Refer to Chepter 6 “Memory Management Mode” for further more options and indructions.

5 Eledriccircular vial graphic display
Electric arcular vid can be displayed by graphic. This function is good for leveling the
ingrument when thecircular vid is difficult to check directly.
Pressthe [F5] key to get to Screen 2 on the display.
Onthe digolay of the reverseside, the grgphic bubble movesinreverse.

Rotate the leveling screws while observing the display. After leveling, press [F1] key to return
the previousmode.

10
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6 Setaudiomode
The light acceptance quartity level (Signd Levd) is displayed in this mode. When reflected light
from the prism is received, a buzzer sounds. This function is more convenient for callimation

whenthe target is difficult to find.
Press[F5] key (P1 V) to get to soeen 2, then press[F3] key. The received return signdl level is

displayed with bar graph asfollows.

No light acceptance Minimum quartity level Maximum quarttity level
(1) Todopthebuzzer, refer toChapter 8  “Parameters Setting Mode”
(2) Itisdsopossbleto digplay the sgndl level in Disance Measurement Mode.

7  Setthe Temperature ,Pressure, Atmospheric Correction Value (ppm) and Prism congant

value (psm)
Press [F5] key to get to Screen 2 then press [F4] key to view the Temperature, Pressure

Atmaospheric Correction Value (ppm) and Prism condant value (psm). Refer to Chepter 24
“Prigm Congant Vaue” and Chepter 25 “Atmogpheric Correction” for further ingructions.

1.6 AUTO POWER OFF

If no key operation is done for the stting time (30 minutes) , the power turns off autometicly.
Refer to Chepter 8 “Parameters Setting Mode” for more indructions

11
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2 INITIAL SETTING

2.1 ETTING INSTRUMENT CONSTANT
To st the ingtrument congtant which is obtained in section 17.8  “Checking and Adjugting of
Ingrument Condant, refer to the following:

Operating Prooadures Opedion Digolay

[Adjustment] 57 -

FL VOAdusment
Collimation
Horizonta Axis
VO/Axis(Condart lis)
Insrument Constant

@ Press the [P5] key from the main
menu

[F]

d843d

[Ingrument Congant]) |

EDM Offset
@ Press [F5] (Instrument Condant) [F4 30mm

key Modify?

| YES| [ NO]

[Ingrument Congant]) |

© Press[F5] (YES) key Inputvalue B0] mm
@ Input valueand press [ENTT] key [ENT]

[Adjustment] 57 -

FL VOAdusment
Collimation
Horizonta Axis
VO/Axis(Condant lis)
Insrument Constant

BPress [B] (OK) key. The diglay (75
returnsto [Adjustment] menu.

d843d9

12
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22 ETTING DATEAND TIME

Operating Prooadures Opedion Diglay
[Adjustment] 77 |
F1 Daetime
@ Press [P key from the main [FS) P2 ConratAdjusimert
menuandget to page2
[Fel
P2
[Adust Dae] (|
Curatdae is 2004-04-11
i (yy-mm:-dd)
@ Press [F1] key to view current (7] Madify?
vaues
Y NO
[Adust Dae] (|
Curatdae is 2004-04-11
® Press[F5] (YES) keytoset date - (yy-mm-dd)
EXIT] —BS
[Adus Dae] (|
[0l [4] Curetdate is 2004-06-12
@ Input new dete and press [ENT] | [01[6] (yy-mm-cd)
key (12
[Example: 04-02-12] [ENT]
EXI B
[Adust Dae] (|
- Curenttime i 1511:03
® Press[F5] (YES) keytosettime 5 renime IS g
Modify?
VE] [NG
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[Adjust Date] (]
1112 Currenttime 12:20:45
® Enter newtime i (hh-mm-s9)
[Exa‘rple 12: 20: 4&
(4] [5]
[EXIT =E]
[Adjustment] 77

F1 Daetime

@ Press [ENT] key, the display P2 Contragt Adjugment

returnsto [ Adjustment] menu [ENT]

Press[ESC] key to return to main

menu esa || 2 Ef 5 o

@ [F5] (Back Spaoe) key is usad in modifying time. (Press[F1] (Exit) key or [ESC] key to exit from the
timedigplays
@ Theorde of datecanbemodified, sseChepter 8 “Parameters Setting Mode”

23ADJUSTING THE CONTRAST OFLCD

Thecontragt of LCD can be adjusted.
Operating Procedures Opedion Diglay
[Adjustment] 57 -
, F1 VOAdusmet
@ From the mein menu, press [F8] | [F] F2 Collimation
key'to enter [Adjustment] meru F3 Horizond Axis
H  VO/Axis(Condart list)
F5  Ingrument Condtant
[
[Adjusment] 7n L]
(@Press[FB] topage2, then press[F] [F4] SSSSSS>>>
access Contradt adjuding screen 3
[ oK
14
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© Bypressng[F1] (V),[FA(1)to | [FL]
adjust. Press[F6] (OK) toreturntothe o [
adjusment scren . [Fel

[Adjustment] 77 -
FL Datetime
F2  Contragt Adjustment

24 ETTINGTHE PRISM CONSTANT
The default prism congant value is set as—30. When using different brands of prism, it is necessary
to set the prism congant carrection value of that pecific prism. Once the correction value for prism
condant iss, itisretained after power isOFF.

o Setting the prism congtant vaueisin the STAR Key (%) mode.
eExample : Theprismconstantvdue : 30mm

Operdting Prooadures Opedion

(D PressSTAR (%) key (]

@ Press[ F5| keytogotothepage | [FH]
2, then press [H4] key to view
current setting value

® Pres[F] (—, <)o [P (4, Move
t) to move the cusor (M) to the | curor

prism condtant correction icon

e
F »00C ™ 55 ppm

E9 10120 ‘"ﬂ’ﬁ 0mm

Prism condtant carrection icon

® Input the prism congtant

correction vaue.><1) Enter
The digplay reums to Sar (k) key |  vaues
menu

e
F ooc ™ 5 pm
B 102028 » 30 mm

1) Inputrange: -100mm ~ +100mm

Immdep
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25 ETTINGATMOSPHERIC CORRECTION

The velocity of light through ar is not congtant and depends on the atmospheric temperature and
pressure. The correction system of thisinstrument corrects automatically when the correction vaue is
st 20°C/68°F and 1013.25pha/ 760mmHg/29.9inHg as a dandard vaue for Oppm in this
ingrument . The vaues are kept in the memory even after POWER isOFF.

Setting the atmospheric valueisinthe STAR key (%) mode.

251CALCULATION OFATMOSPHERIC CORRECTION
Thefollowingsarethe correction formulas: (Unit: meter)

PPM =2738- ~ 02900 X PressureVdue (hPa)
1+0.00366 x Temperature (‘C)
If the pressure unit ismmHg, use :
1hPa = 0.75mmHg tocompute
* If you don’t useAtmospheric Correction, set the PPM valueaszero .
* Sandard weether condiitionfor NTS Series (Atmospheric Correction vaueiszero ):
Presre :  1013hPa Tempeaue : 20C

Operating Prooadures Opedion Diglay

2003-11-06  09: 30: 45

(D PressSTAR (%) key (] )
P @ e

2003-11-06  09: 30: 45
@ Pres [F] key to gat to the 133!

function asinpage2

i ez . wd

1 s,
y » 20.0C R 55 ppm
® Press [F4] key, curent seting [F4] 7 a
valeisdisplayed 1012.0 hPa 0 mm
Tempratureseiting
@ Erter Temp. Value and press
e
[ENT] key. Enter ¥ xoc & g

[Exanpld : Tenp.: +26C Temp.

HZ]S ¥
The cursor moves to Pressre setting | [ENT] 1012.0 hPa “# 0 mm

16
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autorretically

® Input Pressure vaue, and press

&
[ENT]. Enter F 60Cc ¥ s5pm
[Exampld : Pres 1020hPa Pres Eﬂ 4
1020.0 hPa *“& 0 mm
[ENT]
The diglay returns to previous mode
*1), %2)

D) Range: Temp-30 ~ +60C (01CSe) o -2 ~ +140T (LT dep)
Pres: 420 ~ 800 mm Hg (1 mm Hg step) or 560 ~ 1066 hPa(0.1hpastep)
165 ~ 315inchHg (01 inchHg &)
TheAtmospheric Correction congant PAM : -100 ~ +100 PPM (1PPM step)
Prism Congtant Vdue PC: -100 ~ +100 mm(1mmstep)
%*2) Theamogpheric carrection vaueis caculated from theinput temperature and pressure

252 SETTINGATMOSPHERIC CORRECTION VALUE

Measure the temprature and air pressure to find atmospheric correction value (ppm) from the

correctionformula
Operating Procedures Opedion Diglay
2003-11-06  09: 30: 45
(D PressSTAR (%) key (]

P @ w1

2003-11-06  09: 30: 45
@ Pres [] key to gt to the

functionasin 2 . B

- " [¥ ez . Ty
® Press [F4] key. Curent iting N e 5 o
vaueisdigplayed [F4]

EX 1000mpa B 0 m

17
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@ Press [F5] () key to move the | Move ¥ » 20.0C % 55 pon
cursor to PRM setting Cursor

E 1o20tpd @ 0 m

PPM setting

=,

- - .
® Enter amogpheic correction | Enter ¥ 2000 e 50 oo

vaueand press[ENT] key 1) ppm EE a

, . 1012.0 hPa “* 0 mm
Thedisplay retumstopreviousmode. | [ENT]
*J)Inputrange: -100ppm ~ +100ppm Ippmsep

2.6 ATMOSPHERIC REFRACTION AND EARTH CURVATURE CORRECTION
The ingtrument will correct the influence of atmogphere refraction and earth curvature when
measuring Horizontal Distance and Elevetion Difference.
The correction refraction and earth curvature can be calculated as the following formula:

Corrected Horizontal Distance :
D=S* [cosa +dna * S* cosa (K-2) / 2Re]

Corrected Elevation Digance :
H=S* [sna +cosa* S* cosa (1-K) /2Re]

@ If the correction of atmaspheric refraction and earth curvature is neglected, the formula
calculating the Horizontal Digance and Elevation Differenceisasfollows:

D=S* cosa

H=S- sna
N LV RTINS Atmospheric refraction coefficiert
Re=6370KmM ™" Retliuis
a(@gp)y o The verticd angle caculated from horizon

Note: Inthe factory the atmospheric refraction coefficient of the instrument is set asK=0.14 .For the
vaue of K, thereare two kinds, thet is K=0.14 and K=0.2, 0 you can sglect OFF. When you want to
modify the K value, refer to Chepter 8 “Parameters Setting Mode”

18
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3 PREPARATION FOR MEASUREMENT

3. 1UNPACKINGAND STORE OF INSTRUMENT
+ Unpacking of ingrument

Place the case lightly with the cover upward, and unlock the case, take out the instrumernt.
+ Soreof Ingrument

Cover the telescope well, place the ingrument into the case with the vertical clamp screw and

circular via upwards (Objective lens towards tribrach), and dightly tighten the vertical clamp
screw and lock the case.

32ETTINGTHE INSTRUMENT UP

Mount the instrument to the tripod. Level and center the instrument precisely to ensure the best
performance. Use the tripod with arelevant tripod screw.

Operation Reference: Leveling and Centeringthe I ngtr ument
1, Settingup thetripod

O Fird, extend the extension legs to suitable length, make the tripod head be parelle to the
ground and tighten the screws.

2 Makethe center of thetripod be perpendicular to the occupied poirt.
3 Seponthetripod to make sureif it iswell sationed on the ground.
2, Attachingtheingrument onthetripod
Place the instrument carefully on the tripod head and dide the instrument by loosing the tripod

screw. If the plumb bob is positioned right over the center of the point, dightly tighten the tripod.
3, Roughly leveling theinstrument by usng thecircular vial

(O Tun the leveling screw A and B to move the bubble in the circular vid, in which case the
bubble is located on a line perpendicular to a line running through the centers of the two

leveling screw being adjusted .
& Leveling
Screw C
Screw A, Screw B

@ Tuntheleveling screw Cto move the bubble to the center of the circular vidl.

19
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4, Levelingbyusngtheplatevia
(D Rotate the ingrument horizontally by loosening the Horizontal Clamp Screw and place the

plate vid paralld with the line connecting leveling screw A and B, and then bring the bubble to
the center of the plate vial by turning the leveling screwsA and B.

Leveling Screw C
Leveling
Leveling Screw 4 SEpe

(@ Rotate the ingrument 90° (100g) around its vertical axis and turn the remaining leveling
screw or leveling C to center the bubble once more.

r; Leveling
C

Leveling Secrew 2 Leveling Screw B

(3Repeat the procedures (D2 for each 90° (100g) rotation of the insrument and check
whether the bubble is correctly centered indl directions.

5, Centering by usng the optical plummet
Adjust the eyepiece of the opticd plummet telescope to your eyesight. Side the instrument by
loosening the tripod center screw; place the dation point onto the center mark of the optical

plummet . Siding the instrument carefully in order not to rotate thet dlows you to get the least
didocation of the bubble.

20
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Foint
/ Center Mark
f,___
q

6, Completely leveling theingrument

Leve theindrument precisdy in asmilar way to Sep 4. Rotate the instrument and check whether
the bubble is in the center of the plate vid regardless of the telescope direction, then tighten the

tripod center screw hard.
33POWER SWITCH KEY ON
‘ Power Switch Key ON
SOUTH
NTS660 Sries
SOUTH SURVEY Licensd

3 HH B
Prog

Sd Mem Com Ad Para

ManMeu

Confirm the baitery power shown on the display. Replace it with another charged bettery or

[ J
charge when battery level islow. Refer to section 3.4 “Battery Power Remaining Display”.
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34BATTERY POWER REMAINING DISPLAY
Battery power remaining display indicates the power condition .

- Battery power remeining display
17-10-2003 15:46:30 o—
I e -
E E "LI -]. Measurement is possihle
Pog Sd Mem Com Ad Paa I,'-r (
4

The power is poor. The
{4 hattery should he recharged
or Teplace the hattery
Blinking
Measurement is impossible .

1.*_ MNeed to redcharge or eplace
\ the hatiery .

NOTE :

(D The battery operating time will vary depending on the environmental condiitions such as ambient
temperature, charging time, the number of times of charging and discharging etc. It is recommended
for safety to charge the battery beforehand or to prepare spare full charged betteries.

(2 The battery power remaining display shows the power level regarding the current measurement
mode The distance measLrement mode consumes more power than angle measurement mode, o the
power enough for the laiter is not sure gpplicable for the previous one. Pay particular atertion to this
when switching angle measirement mode to disance measurement mode, because inaufficient
battery power might lead to interrupted operation.

@ Before outdoor operation, battery power satusshould bewell checked.

(3 When the mwasurement modk is changed, the battery power would not immediately show the
decrease or increase. The battery power indicating sysem shows the generd Status of power status,
but it would not indicate the ingtantaneous change of bettery power.

* Battery Recharging Cautions

¥¢ Battery should be recharged only with the charger NC-30 going with the instrumet.

¥¢ Remove the on+board battery from indrument and connect it to bettery charger. When the
indicator lamp on the battery charger is orange, the recharging process has begun and will be
completed in about 1.5 hours When charging is complete (indicator lamp turns green) , remove the
bettery from the charger and disconnect the charger from its power source.

* Battery Removal Cautions:
Before removing the battery from the instrument, make sure that the power is turned off. Otherwise,
the indrument may be damaged.

22
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« Battery Rechar ging Cautions:
Y The charger has huilt-in circuitry for protection from overcharging. However, do not leave
the charger plugged into the power outlet after recharging iscompleted.
¥¢ Be sure to recharge the battery at a temperature of 0° ~=+45° C, recharging may be
abnormal beyond the specified temperature range .
Y¢  When the indicator lamp does not light, even after connecting the battery and charger,
either the bettery or the charger may be damaged.

* Battery Charging Cautions:
¥¢  Rechargeable baitery can be repeatedly recharged 300 to 500 times. Complete discharge of
the battery may shortenits service life.
¥¢  Inorder to get the maximum service life, be sure to rechargeit at least onceamonth.

35REFLECTOR PRISMS

When measuring distance, areflector prism needs to be placed a the target plece. Reflector sysems
come with single prism and triple prisms, which can be mounted with tribrach onto a tripod or
mounted onto aprism pole. Unique Mini prism sysems dlow setupsat cornersthet are hard to reach.
lllugtrated are some prism systemsthat match:

o !
3.6MOUNTINGAND DISMOUNTING INSTRUMENT FROM TRIBRACH

- Dismounting

If necessary, the instrument can be dismounted from tribrach. Loosen the tribrach locking screw inthe
locking knob with a screwdriver. Turn the locking knob about 180 degree counter-clockwise to
disengage anchor jaws, and take off the ingrument from tribrach..

23
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Instrarment

Enchor JTawr

Trhbrach

Locking Knoh y, ll~ Set-Screwr

- Mounting
Insert three anchor jaws into holes in tribrach and line up the directing stub with the directing dot.
Turn the locking knob about 180 degree clockwise and tighten the locking screw with ascrewdriver.

3.7EYEPIECEADJUSTMENT AND COLLIMATING OBJECT

- Mehod of Cdlimating Object (for reference)

(D Sght the Telescopeto the sky and rotate the eyepiece tube to makethe reticle clear .

@ Cdllimate the target point with top of the triangle mark in the coarse callimator. (kegp a
certain distance between eye and the coarse callimator).

(3 Makethetargetimage dear with the telescope focusing screw.

Y  Ifthereispardlax when your efemoves up , down or left , right , thet meansthe diopter of eyepiecelens o focusis
not well adjusted and accuracy will be influenced, so you should adjust the eyepiece tube carefully to dimate the
paallax.

3.8MAIN MENU
The main menu contains following items:
Sdlect themenu by pressing soft keys [F1] ~[F9] .

24
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S (HEE
Pog Ad Paa

Sd Man  Com

—— Parameters Setting Mode
The Parameters Settings are momerized even power
iSoff (See Chapter 8 “Parameters Setting mode”)
Adjugment Mode for Ingpection and Adjustment
@ Adjustment of compensation systematic errors of indrument
@ Setting Instrument Condtant Value
@Seting Dae & Time
@ Setting LCD Cortrast
(Chapter 2“Initid Setting”)
— Communication Mode
@ Setting of PROTOCOL
@Daafileinout. (See Chapter 7 “Communication Mode”)
—— Maemory Management Mode
@Diglaying file memory datus
@ Protecting/ Deleting/Rename
@I nitidization (See Chepter 6 “Memory Management Mode”)
— Measurement Mode
@ Angle messurement
@ Digtance messurement
@ Coordinate Messurement  (See Chapter 4 “Measurement Mode”)
—  Program Mode (Application Measurement)
e Sandard Surveying Programs
o Setting adirection angle for horizontal orientation
oead measurement
e Remote elevation measurement (REM)
eMissng line measurement (MLM)
e Repetition angle measuement (REP)
e ayout (LAYOUT)
oL ine measurement
o Offsat measurement (OFFSET)
(See Chapter5 “PROGRAM MODE”)

25
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39VERTICAL AND HORIZONTAL ANGLE TILT CORRECTION

When the tilt sensors are activated, automatic correction of vertica and horizontd angle for
midevement isdisplayed .

To ensureaprecise angle measremert, tilt sensors must be turned on.

(See Chapter 8 “Parameters Setting Mode”) .

The digplay can dso be used to fine level the ingrumernt. If the (TILT OVER) display appears, the
instrument is out of automatic compensation range and must be leveled manually .

@ NTS660 compensates both the vertical angle and the horizontal angle readings due to inclination
of the anding axisinthe X and 'Y directiors.

@ Theingdrument tilts over correction range:

Rotate the leveling screws and leve the instrument:

X 000000

Y - 0000'00°

After leveling, the display returnsto the previous mode.

@The diplay of Verticd or Horizonta angle is unstable when ingrumert is on an undtable sage or
isused during awindy day. You can turn off the auto tilt correction function of V/H anglein this case.
Refer to Chapter 8 “Parameters Satting Mode”

@If the Tilt Correction is ON. (Sngle Axis or Dud Axis, refer to Chapter 8 “Prarameters Setting

26
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Mode”), If indrumentisnot well leveled, the[Tilt] key can be selected in page 2, dbserve the electric
vid and level the insrumen.

PProcedure
Operating Procedures Opedion Digplay
[Angle Measurement] -
V. Tiltover
HR:
@ Press[F2] keyinmenudisplay [F2
then press [F5] key to get the [Fe]
fundtionin page2 NEZ PpsET] HOLD [F2
REJ HSET [RL] TILT [P
@ The digplay shows tilt correction X 00000 -
vaue (Access the messuremant [F2] Y- 0C 00'00" @
menu  only after levding the
indrument) .
@ Thestingsperformed herewill beinterlocked with setting in Chepter 8 “Parameters Satting Mode” .

310 COMPENSATION OF SYSTEMATIC ERROR OF INSTRUMENT

1) Errorof vertical axis (X , Y tilt sensor offs=)
2) Callimationerror

3) Error of vertical angle O Index

4) Error of horizonta axis

The erors above mentioned can be compensated by software, which are cdculated interndly
according to each compensation value. Also these errors can be compensated by software collimating
one Sde of the telescope that is carried out to delete the error by turning in normal and reverse both
Sdesof tdlescope o far .

@ Toadjudt or reset the above compensation value, see Chapter 17 “Check and Adjustment

@ Dissble the compensation, see Chapter 8 “Parameters Satting Mode“ or Chapter 17 “Check and
Adjustment”.
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311 HOW TO ENTER NUMERALSAND ALPHABET LETTERS

This enables you to enter numerals or alphabet letters.
[Example] Torenamethefilein Memory Management mode.

Operating Procedures Option Diglay
Press [F3] (Mem) key from the [Renare) L
main menu icors, then press [Fg] [F3]
Old name[CCCDAT]
(File) key and press [FZ] (Rename) | [F] Newrame[ |
key [F2]
@ Press [F1] (Num) key , to enter | [F1]
dphebet letter mode. @
@ Enter Alphebets, 1)
Inpuets” [Renare] L]
input“0” (1[5 [1]
input “U” [F4] OldName[CCCDAT]
NewName[SOUTH__ ]
Movecursor [ar9
input “T” [3]
inputH Es
input__”
[Renare] L]
3 Press [F1] (Alpha) key, to enter [F1 OldName[CCCDAT]
Input “112”
s”d
@ Press[ENT] key [ENT]

1) When entering an aphebet inthe ssme key consecutively,  press[H4] (—) key to movethecursor to
theright, then pressthe same dphabet key again.
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4 MEASUREMENT MODE

3 H B
Prog

Sd Men  Com Adj Paa

Measurement Mode
Angle Measurement, Disance Measurement, Coordinate Measurement

41ANGLE MEASUREMENT

411HORIZONTAL ANGLE (RIGHT)AND VERTICAL ANGLE MEASUREMENT
Make sure the modeisin Angle measurement

Operating Procedures Operdion Diglay
[Angle Measurement] -
Collimate V: 87° 56 097
HR:  130° 44’ 38”
@ Collomatethel taget (A) A

2 N4 PpseT [Hold P2

[HO=t ] (|
HR: 0° 00’ 00”

[F4]
@ St horizontal angleof target A a

°00" 00” E @_

Press [F4] (0S5 key and [F6] () [Angle Measurement] -
V. 87° 56 09”

k F6 :

¥ [Fe] HR: 0° 00’ 00”

53 [HD [NE4 [oseT [HOLD P2

[AngeMessurement] L]
® CoIIirnaethezmta”get(B). Callimate V. 57° 16 09”
The HV angle of taget B will be B HR:  120° 44’ 38”

displayed.

2 N4 PpsET [HOL P2
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How to callimate the targets (For reference)

@ Point the telescope toward the light, rotate the eyepiecering, focalize the telescope so that
the crosshair isclearly observed (turn the eyepiece ring to you first and thento focus) .
@ Aimthetarget at the peak of triange mark of the callimator. Keep a cartain pace between

the collimator and yousdlf for collimation.
(® Focusthe target with the focusing knob until the target is clearly seen and itscenter isright
onthe crosshair.

If pardlax exists between the crosshair and the target when viewing verticaly or horizontally
through the telescope, focusing is incorrect or diopter adjustmert is poor. This adversely
affects precison in measuremernt or survey. So please diminate the pardlax by focusing and
using diopter adjusment carefully.

412 SNITCHHORIZONTALANGLE RIGHT/LEFT

Make sure the modeisin Angle messurement

Operating Procedures Operdtion Diglay
[ AngleMessLrement] ]
V: 87° 5 097
HR: 120° 44’ 38”
@ Press[Fo] (PLL) key, tum to page [F]
2
= NEZ [psET] HOLD P2
REG HSET| RY LT [Py
[ AngleMessLrement] ]
V: 87° 56 09”
Pr F3] key, the mode :
@ Pes 7 e, HL: 239° 15’ 22”7
Horizontd Ange Rigt (HR) [F3]
switchestoAngleLeft (HL)

Red [HSET R vod [T P

(3 Mesaure the target in the same
wayssinHRmode.

@ Evaytime[F3] (R/L) keyispressad, HR/HL mode switches.

@ TheR/L switch can bedissbled (RIL Lock), refer to Chepter 8 “Perameters Setting Mode”

413 HORIZONTALANGLEREADING SETTING

1) Seiting by holding the angle
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Make sure the modeisin angle measuremert.

Operating Procedures Operation Diglay
[AngeMessurement] (|
Display V. 87° 56" 09”
(D Use Horizontdl tangent srew to | Angle HR:  120° 44" 38”
st therequired horizontd angle.
N HOL
[Holding] ]
HR: 120° 44’ 38”
@ Press[FF] (HOLD) key, hdd the | [F5]
required horizontd angle.
EXIT]
® Collimaethetarget 1) Calimate
[AngeMessurement] (|
@ Press [F6] (REL) key to releae V: 107° 56' 29”
HR: 120° 44’ 38”
the horizontd angle 133
The digplay turns back to normd
anglemessurement mode

£ NE4 pSET [HOLD P2

%1 Toretuntothepreviousmode, press[F1] (ESC) key

2) SetingaHorizontal Angle from the keys

Make sure the mode isAngle messurement

Operating Prooadures Operdion Diglay

[AngeMessurement] (|
V: 87° 56 09”

@ Cdllimaethetarget Callimate HR:  0° 44’ 38”

NEZ psET [HoLD P2

RECH RIL| V% [TIL

(@Press[F6] (PLL) key to enter pege [H-Set] ]

2, thenpress[FZ] (H-Set) key [Fe]

Glrput the reguired horizortd angle | [F2] HR:

*1 Input

For Exarple : 120°20" 307 anglevaue EXIT B
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[ AngleMessLrement] (-
@Press[ENT] key 2) V: 87° 56 09”
When completed , normal meesuring [ENT] HR:  120° 20" 30”
from the required Horizontd angle is
possble.
= NEZ [osET HoLh P2

%*1) Torevisewrong vaue, press[Fg] (BS) key to move cursor, or press [F1] (ESC) key to input correct
vaue

3%2) Withwronginput vaue (for example70” ) , Setting failed , input againfron step®) .

414VERTICAL ANGLE PERCENTAGE (%) MODE
Make sure the modeisin Angle messurement .

Oparating Procedures Operation Digplay
[ AngeMessurement] (|
V. 84° 24/ 28»
@ Press [F6] (PLl) key to get the | [Fé] HR: 120° 44’ 38”
functioninpage2

NEq psET| [HoLD) P2
REGHSET R I

[ AngleMessurement] (-
V%: 9.79 %
@ Press[F4] (Vo) key L) [F4) HR: 120° 44’ 387

Red [HSET R Vod ] P

%1 Bvaytimepressng [F4] (V/%) key, the digplay mode switchesaccordingly.

4.2 DISTANCE MEASUREMENT

421 SETTINGSTHEATMOSPHERIC CORRECTION

Before setting the atmospheric correction, obtain the correction value by measuring the temperature
and pressure.

Setting the atmospheric correction is in the Star (%) key mode, sse Chepter “25 Sditing of

Atmospheric Correction” .

422 SETTING THE PRISV CONSTANT
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Prism Condant value is -30. Set correction for prism at -30. If the prism is from other manufacturers
the appropriate constart shall be set beforehand. Refer to Chapter 24 “Set Prism Congtant”. The
setting value will be kept in the memory even after power is off.

4.23DISTANCE MEASUREMENT (CONTINUOUSMEASUREMENT)
Make sure the modeisin Angle measurem mt

Operaing Proosdures Operdion Digplay
[ AngleMessurement] ]
V. 87° 56" 09”
@ Collimatethecenter of prism. Collimate | | HR: 1207 44" 387

ED NEZ PpsET HOLD P2

HD Messurement | |
V. 87° 56" 09”
@ Press[F1] (D) key or [F2] (HD) HR: 120° 44' 38”
key, press[F2] (MODE) key, to enter 72 HD: <
\D: PM D
Continuous fine measLrement mode. 2= VIO
. (M *FR
2 MEASMODEANGLE, [SONEZ P2
HD Messurement | |
[Exampld Harizontd distance mode V. 87 5 09"
Theresultshown $$3) ~ 3%6) HR:  120° 44’ 38”
HD: 796.097
\D: 4.001 PSM
PM 0

MEASMODEANGLE, [SONEZ [P

1) The folowing letters shown in the 4" line on the right in the display window represent such

messurement modes.
F: Fre T: Tracking
R: ContinuougRepest) S Snge N: N-time

%2) Tochange messuring mode, press[F2] (MODE) key .

%3) WhenEDM iswaking, the  “*” mark gopearsinthedislay .

%4) Theresultisshownwith buzzer sound.

%5) Measurement may repest autometicaly if the resuit is affected by amopheric refraction efc .
%6) Toreturnto theanglemeasurement mode, press[F3] (VH) key .

424DISTANCE MEASUREMENT (SINGLE/N-TIME MEASUREMENT)

When the number of times for measurement is preset, the instrument measures the distance according
to the specified number or times. The average result will be displayed.

When presetting the number of timesas 1, it does not display the average disance because it isjust
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gngle measurement; Single measurement is default from leaving factory .

1) Satingthenumber of times
Make sure the modeisin Angle measurement.

Operating Prooadures Operdion Diglay
AngleMessurement —
V: 87° 56 09”
HR:  120° 44’ 38”
N HOL
Press[F1] (D HD) k F1
@ Press[F1] (D) o [F2] (HD) key [F1] D Meger —
orlF2 V: 87 56 097
HR: 120° 44’ 38”
HD: <
\D: PM D
PPM 0
M *FR
MEASMODE/ANGLE [SDINEF [F2
REJ 0 Pl
Average Times —
@ Press [F6] (PL}) key to get the | [ NB]
functionin page2. R3]
@ Press[F3] (MEAN) key, inputthe | [3]
number of times. —=d
[Exampld 3times
HD Meesurement |
V: 87° 56 09”
HR: 120° 44’ 38”
@ Press [ENT] key, N-imes| [ENT] HD- <
messurement sats. \D: PM
PAM 0
M *ER
REQ_[s9 [iEAN 2
2) Measurement Method

Make sure the mode isin Angle Measurement .

‘ Operating Prooadures

Operdion

Digplay
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AngleMessuremeant —
V: 87° 56 09”
@ Collimetethecerter of prism Colimate | | MR 120" 447 38
£ NEZ [osET| [HOLD) P2
HD Meesurement [ |
V: 87° 56 09”
@ Press[F1] (SD) key or [FZ] (HD) il we
key, sdlect the messLrement mode. \D- M D
[Exampld Horizontal distance, [FY g:):vl *FoR
N-time messrement starts or[FZ] MEASMODEJANGLE [SDINEZ [P
REQ_ 50 MEAN Pl
HD Meesurement [ |
V: 87° 56 09”
HR: 120° 44’ 38”
HD: 54.321
\D: 1.234 PM
PPM 0
M *FR
MEA§MOD§§NGL§ @Ng @
HD Meesurement [ |
V: 87° 56 09”
HR:  120° 44’ 38”
® The average valle is displayed HD- 54.321
with buzzer sound and mark “« * ” \D: 1.234 PV
PPM 0
disgppears. M FR
MEASMODE/ANGLE [SDINEZ [P
@ Pess[F1] (MEAS ) keyto repeat messrement after the messurement finishes.
@ Press[F3] (VH) key toreturn to theangle messurement mode.

425FINE/TRACKING MEASUREMENT MODE

Y¢Hnemode: Thisisthe normd disance measirement mode
Measurement time: gpprox 3 seconds
The minimum unit is 1mm (0.001 ft)

v¢Tracking mode: This mode measures in a shorter time than in fine mode. Use this mode for
dake-out measurement. It is very useful for tracing the mobile dbject or carrying
out engineering Stake-out job.
Measurement time: gpprox 1 second
Theminimum unit is 20mm (0.02 ft)
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P Refe tothefollowing:

Operaing Proosdures Operdion Diglay
AngleMessurement —
V: 87° 56 09”
@ Collimetethecerter of prism Collimae | | TR 1207 44 38
N HOL
@Press [F1] (D) key or [F2] (HD) HD Messurement |
V: 87° 56 09”
k FL :
4 (] HR: 120° 44’ 387
Sdlect messuring mode 1) or[FZ] HD- <
[Exampld HD messurement mode \D: PM 30
PPM 0
darts (M *ER
MEA§MOD§§NGL§ @Ng @
HD Meesurement [ |
V: 87° 56 09”
HR: 120° 44’ 38”
(®Press[F2] (MODE) key , return to HD-
tracking mode. \D: PM 2
PPM 0
(M *T.R
IMEASMODEJANGLE [SDINEZ P2
1) BEvery timepressing [F2] (MODE) key, the modewill be changedin procedure 3

4.2.6 STAKE-OUT
The difference between the measured distance and the preset disance isdisplayed.
The digplayed value = Measured disance— Sandard (Prest) distance

@ This function enables the sake-out of Horizontal Digance (HD), Vertical Difference (VD) or

SopeDigance (D) .
[Example: Sake-out of Vertical Differ ence)
Operating Prooadures Operdtion Digplay

HD Messurement T
V: 87° 56 09

OPres [Fe] (PL | ) key in the :E 120° 44' 38”

, i .

distance megsrement mode to get the [Fd] \D- -

functionin page2 (Fr"n’)’\"*FOR
MEASMODEANGLE [SDINEZ |2
REC SO [MEAN &
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SakeOut [ |
HD: | |
VD:
@ Press[F2 (S0) key [F2
E B
HD Messuremant [ |
V. 90° 10’ 20”
HR: 120° 30’ 40”
HD: <
dvD: PM 0
M0
3 Enter the verticd difference for | Enter  vaue M *ER
sakeout, and press [ENT] key. The | [ENT]
HD Messuremant [ |
messUrement garts. V. 90° 10’ 207
HR: 120° 30’ 40”
HD: 12.345
dvD: 0.009 PM 0
PPM 0
m ER
REQ [S3 MEAN [P1
@To return to normd distance messurement mode, reset the standard digtance to “0” o tun the power
switch off .

4.3 COORDINATE MEASUREMENT

431 SETTING COORDINATE VALUES OF OCCUPIED POINT

Set the occupied point Coordinate according to coordinate origin, and the instrument autometically
convertsand displays the prism point Coordinete based on the origin and occupied poirt.

It ispassibleto retain the Coordinete of the occupied point after truning the power off (Resume maode :
on), refer to Chapter 8 “Parameters Setting Mode

N
FPrism.
/‘ {r, e, )
&
n ]
7
Inst, Point C /
{0, 0,00 =
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Make sure the mode isin Angle M easurement mode.

Operating Procedures Operation Displays
AngleMessurement [—]]
V: 87° 56 09”
HR: 120° 44’ 38”
® Press[F3 (NEZ) key [F3
N HOL!
Coardinate Messurement [—]
N : <
E:
@ Pes [F6] (PV) to get the| [F8l 7 . o
functioninpage?2. ?n:;w*FgR
MEASMODEANGLESDNE] P2
REQ [HT MEAN [mff [SET I
Setting Oce Point |
N: [12345.670 m
® Press[F5] () key, the previous | [F5] E: 12.43%
datawill beshown. Z: 10.445 m
EXIT| [—Bg
N coord : :
Satting Occ Point [ |
BN | 1000.000
@ Input new deta and press [ENT] | Ecoord E: 1000.000 m
key [ENT] Z: |1000.000 | m
b £ coord [EXIT 8BS
[ENT]
Complete!
® Messrement dats
Coardinate Messurement [—]
N : <
E:
Z PM D
PV 0
M *FR

REQ HT MEAN mfi [SET [Pl

%*1) Tocancd thesetting, press[FL] (EXIT) key .
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432 SETTING THE INSTRUMENT HEIGHT /PRISM HEIGHT

Meeaure the Coordinate by entering the instrumernt height / prism height, Coordinate of unknown
point will be measured directly.

Ensurethe modeisin Angle Measuremrnt mode .

Operaing Proosdures Operdion Diglay
[ AngleMessurement] ]
V: 87° 56 09”
@H’S[B] (NE) kW [F3] HR: 1200 44 38”

53 _HD_NeA pseT_Holg P2

[ Coordinate MessLrement ] (|
N :
E:
@Press [Fo] (PLV) key from the |  [FE] z M D
. PPM 0
coordinate messurement mode to get m *ER
thefunctioninpage2 MEASMODE|[ANGLE[SD|NEZ P2
REQ [T MEAN 2
Height ]
Inst HT: m
©Pes [F2] (HT) key to show | [F5] R.Ht :  0.000 m
previousdata.
Height ]

Inst . HT: 1.630 m

@ Input insrument height, and press | Inst. HT R.HT: m

[ENT] key 3¢ [ENT]
® Input prism height, press [ENT] Prism EXTT BS
key [ENT]
The diglay returs to coordinate Coardiante Messurement -
messurement moce: ’; <

Z: PM 0

PPM 0
ER

REQ [F MEAN i [T Pl

%1 Tocancd thesetting, press[FL] (EXIT) key.
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433 OPERATION OF COORDINATE MEASUREMENT

Measure the Coordinete by entering the instrument height and prism height , Coordinate of unknown
point will be messured directly .
@To st coordinate value of occupied point, See Section 4.3.1  “Satting Coordinate Values of Occupied
Point”.
@To =t theingtrument height and prism height, see Section 4.3.2 “Satting of the Instrument Height/Prism
Height”.
@ The Coordingte of the unknown point are calculated as shown below and displays:
Coordinate of occupied point :  (NO, EO, Z0)
Coordinate of the center of prism ,orignated from the center poirt of the
indrument  : (nez)
Coordinete of unknownpoint : (N1, E1, Z1)
N1=NO+n
El=EO+e
Z1=70+InstH+z—Prigm .h

Coordinates of the center of the prista , originated frorm the center point of the

RS e
AT T T TR
Center Point of the Instroment i ]1}[ ok
WO, EO, Z0+ Instrument Height er TR IEHE
SD.__,_,- - J{)_/-_/;T,I(_'_ Emj
= ; f
\ SR Urknon Poind
- H1, E1 71
______ CEHTEIPDmthth&I.;mmn;.{______ i e M g

Diccupied Roint
WO, E0, Z

Origin - (0,0, 0)

HO

Ensure the angle measurement mode.
40
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Operating Procedures Operdion Digolay
@ Set coordinete values of occupied AngleMessiemet I
point and insrument / prism height | Setthe V: 87° 5 09”
%1 direction HR: 120° 44’ 38
@ S the direction agle of known | angle
PantA %2 | 5 OS] o2
3 Cdlimaetarget B Callimate
Coardinate Messurement [
N: <
' E:
@ Pres[F3 (NEZ) Key %3 [F3 7. o
PPM 0
(M*FR
IMEASMODEJANGLE [SDINEZ P2
Coardinate Messurement |
N : 14235.458
® Theresuitwill beshown. E:  -12344.094
Z: 10.674 PSM 0
PM 0
(m FER
IMEA§MODEANGLE [SDONEZ [P2

%1  Incasethe coordinete of insrument pointisnot entered, (0, 0, 0) will be usad asthe ingrument
point. Theingrument height and theprism height will be calculated as0 when they havenotbeen et .

%2) RefertoSection4.13 “Mesaring fromthe Reguired Harizontd Angle” or Secion5.1 “Sdtinga
Direction Anglefor Backsight Orientation ™.

%3) Presing[F2] (MODE) key , the mode (SNGLE/N-TIME/REPEAT/TRACKING) changes.

@To retum to the normel angle or distance messuring mode, press [F8] (P2() key to get the function ason
pegel , thenpress[F3] (angdle) , [F4] (D) or [F5] (HD) key .

44 DATAOUTPUT
The measured resutl can be trangferred from the instrument to data.collector.
[ Example : Distance measurement mode ]
Make aure the mode isin Distance measurement mode.

Operating Procedures Diglay
HD Meesurement —7
V: 90° 10' 207
@ Operaethe daacollector to messrethe distance, :l:::) 120" 30" 40 <
messurement will get Started. VD: .
PPM 0
(M *FER
[MEASMODE[ANGLE [SDINEZ [P2
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HD MessLrement —
V- 90° 10’ 20”
. HR:  120° 30" 40”
@ Theresultwill beshown and trandferred to thedata HD: 10.123
collector. VD: 1.234 P
PPV 0
M ER
HD Messurement =
V. 90° 10" 20”
® Thediaywill atomatcallyreumtotedisace | | 1 20
messUrement mode \VD: PaM 30
PPV 0
(m ER

[MEASMODEIANGLE | SDINEZ P2

Thefallowing datawill autometicaly return to the distance measurement mode.

MODE OUTRUT
AngleMessurement mode (V, HR or HL) V,HR (or HL)
Horizontal Digrance Mesusrement mode V,HR HD,VD
(V,HR, HD\D)

SopeDigance M essuremant mode V,HR, D, HD,
(V,HR, D)
Cooadinates Meaurement mode N,E,Z HR

45DATA OUTPUT BY SOFT KEY (REC)

By pressing the soft key (REC), the measured result can be exported to an externd device.
[Example : Sope distance measurement mode]
Make aureit isin the Sope Distance meassurement mode.

Operating Proosoures Operdtion Diglay
D Messurement j—
V: 90° 10 20”7
HR:  120° 30" 407
@ Press [FB] (PL) key to get the [F] D, o B
functioninpage?2. M 0

M *FR

MEASMODEANGLE[SD NEZ [P2

REQ S MEAN [fi

P

42

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn



http://www.fineprint.com.cn

D Messurament |
V. 90° 10’ 20”
@ Press[FY] (REC) key [F1] gg 120" 30 43
Measurement continues. ) PSM
PPM 0
(M *ER
YES || NO
D Messurament |
V: 90° 10’ 20”
HR: 120° 30" 40”
Pre ki :
® Press[F5] (YES) key [F5] D - .
The messurement will Sart P 0
M *ER
REJ [S3 MEAN P1
D Messurament |
@ After the messuremat, the result V: 90° 10" 20”
; HR: 120° 30" 40”
will behdd thenrecorded . D. 10.134 N
PV 0
(M *ER
REC>>>>>>
D Messurament |
. . V. 90° 10’ 20”
The Il return t :
@ soreen will retum to previous R 120° 30 407
display. SD: 10.134 PM
PV 0
m FER

REq 59 MEAN Pl
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5 PROGRAM MODE

SEEAE| seme

Pog Sd Mem Com Ad Paa

L PROGRAMS (Application Surveying Programs)
1. Setingadirectionanglefor backsight orientation (BS) .
2. Lead messuremernt
3. Remote Elevation Measurement (REM)
4, Missing Line Measurement (MLM)
5. RepetiionAngle Messuremernt . (REP)
6. Layout (LAYOUT)
7. Line Measurement (LINE)
8. Offset Measurement (OFFSET) .

e Theloaded surveying programs are displayed on the menu.

Program 59 Program 99
FL Sandadprogranp F1 REPp
F2 BSp Press[F6] (MORE) F2 LAYOUTp
F3 STOREp < > F3 LINEp
H REMp FH OHF<ETp
B MLMp
P2 P

51SETTINGADIRECTION ANGLE FORBACKS GHT ORIENTATION
(Entering the instrument and backsight coordinate vaue)
The occupied coordinate input and the backsight input can be displayed. After the coordinete values
for both points are entered, the instrument computes the backsight direction angle. Only the
occupied coordinate values are stored in memory if the option is selected to [ON] in the Parameters
Modes option, refer to Chpter 8 “Parameters Setting Mode?”.
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Example :

Operaing Proosdures Opedion Diglay
Programs 59
j—
F1L STDSVYp
F2 BS p
F3 STOREp
@ Press [F2] key, currert ddta of F4 REMp
ocoupied paint will be shown. [P B MLMp
% Toinputanew coordinatevalue, @
press[F1] (input) key SetDir_eaimergle |
Occupied point
N: 1234.456 m
E: 2345.243 m
Z: 1000.000 m
INFUT] X
St DiredtionAngle (|
Occupied point
i [ENT] N: 1000.000 m
@ Input a new coordinate value, E. 1000.000
press[ENT] key. Z: [100.000 m
EXI —B.
St DirectionAngle (|
Ncoordinate | | BS
@ Input N and E, Z coordinate of | [ENT] N: 51 m
backsight poirt. [ES\IO%dme E: 1234 m
Exarple : N : 54432m ZCoordirgte | | & m
St DirectionAngle L]
Sght BS
! . . . HR: 226° 14’ 37”
@ Sight backsight pairtt. backsight et ok 2
pointA
EXIT [YES
® Press k
ess[FY] (VES) ey Complete
Thedisplay retumsto mein menu. [FB]
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52LEAD MEASUREMENT (STORE NEZ)

In this program the coordinate for the next point is sored in memory after the measurement is
completed and accepted. The festure dlows the user to occupy the next move-up point and use the
previous occupied point for the backsght orientation. When occupying the next point and
backsghting the original occupied point, the instrument will diplay the reverse angle for backsght
orientation. If the occupied coordinate is not preset, zero (0,0,0) or the previous preset coordinate will
be used for thisprogram.

N

E

Fnown Point &

Direction
Inst. Point PO

Origin
o, 0, 0

e Sat the coordinate value of ingrument point PO and et the direction angle from PO toward the

known poirt A.
Operaing Proosdures Opedion Diglay

Programs 59 |
F1 STDSVYtp
F2 BSp
F3 STOREp
F REMp
B MLMp

© Press[F3) (STORE) key . [F3] &
STORE ]
1. SoreNEZ
2.Recdl NEZ
SoreNEZ [

© Press[F1] (SareNEZ) key ﬂg 120" 30" 40 )

¢To rest the height of instrument or [FY .

prism, press[F5] (HT) key
IMEAS
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SoreNEZ [ |
® Collimate target pl prism which | Cdllimate :g* 120° 30 4O< .
theingrument moves. PL
@ Press[F1] (MEAS) key
Meesuring will start . [F1] IMEAS =T
SoreNEZ [ |
HR: 120° 30" 40”7
HD* 1123.678 m
BHarizonta distance and horizontal
angleareshonn
MEAS =T
SoreNEZ [ |
N: 1234.456 m
E: 2345.243 m
© Press[F] (SET) key [Fel z: 12.465 m
Coordinate of P1will be shown >FTOK ?
Complete!
@ Press[FB] (YES) Key [F5]
Coordinate of PL will bedecided.
Pragrams 50 |
®The dislay reumsto main menu. | Power off F1L STDS/Yp
Power off and move insrumentto | Moveto F2 BSp
F3 STOREp
P1 (RismPlmoveto FO) P1 F REMp
© After the insrument is st wp a B MLMp
P1, power onand Sart messurement. Power on @
SHet
[program]
[STORE] L]
1. SoreNEZ
2.Recdl NEZ
Press[F3] (STORE) key [F3]
[Recdl NEZ] L]
HR:  120° 30" 407
(11) Press[F2] (Recall NEZ) key [FZ]
> SHOK ?
YES
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PDF SCHFAd ™

(12) Collimate the former indrument

paint PO, - press[F5] (YES) key Colimete Conplete!
The coardingte a Pland direction FO
ange toward PO is set. The digdlay [FA]
returnsto main menu.
Programs 59 |
F1 STDSVYp
Repezt the proced F2 BSp
() Repest thep re (U~(1)) & R STOREp
required. FM REMp
B MLMp
P2

5.3REMOTE ELEVATION MEASUREMENT (REM)

The Remote Elevation program calculates the vertica disiance (height) of a remote dbject
relatively to a prism and its height from a ground point (without a prism height). When using a
prism height, the remote eevation measurement will start from the prism (reference point). If no
prism height is used, the measurement will gart from any reference point in which the vertical
angle is edablished. In both procedures, the reference point should be perpendicular to the

remote object .

. Prism P

—r—

-

+
|
|
|

*
i Prism Height
ZS_ ‘

WD
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1) With prism height input (h) (Example : h=15m)

Operating Procedures Operation Display
Programs —
FL STDSVYp
F2 BSp
F3 STOREp
F4 REMp
B MLMp
P2
@ Press[F4] (REM ) key [F4) =T =
PrismHeight
FLYES
F2:NO
|
(2) Prismheight
RHt : m
@ Press[FL] (YES) key [F1]
EXI B
(1) Prism height
PH: 1500 ]
Input
EXI B
®) Input prism height, press [ENT] prism Jﬁ u-l—l
key height (2) Horizontd disiance
[ENT] HD: m
MEAS =T
@ CollimateprisnP Collimate (agglzmtd distance .
© Pes [Fl] (MEAS key .| prismP
Messurement sats. [F1]
MEAS £

49

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn


http://www.fineprint.com.cn

REM [ |
. , (2) Horizontal distance
® Horizontal digtance (HD) between D, 13456
the ingrument and prism will be
shown.
REM [ |
© Press[Fo] (SET) key WD: 1.73%m
The prism position will be dedided [Fg]
*1)
EXIT_RH{ [HD
REM [ |
Calimatetarget K . Callimate VD: 3340m
Vertical distance (VD) will be shoan. K
*2)
EXIT
%1) PresyFZ] (PH) keytoretum toprocedure ) Press[F3] (HD) key toreturn to procedure @
%2) Press[F1] (EXIT) keytoreturnto main menu.

2) Without prism height input

P

50

PDF SCfFfEH] "pdfFactory Pro™ i i AGla: www.fineprint.com.cn



http://www.fineprint.com.cn

Operating Procedures Opedion Display

Programs 50 |
F1L STDSVYp
F2 BSp
F3 STOREp
F REMp
B MLMp

® Press[F4] (REM) key. (4 1
REM [ |
PismHeght
1YES
2.NO

-1 |

REM [ |
(1) Horizontd distance

@ Press[F2] (NO) key. [F2 HD: m
MEAS IsET]
REM [ |

®) Collimateprism Cdllimate (}_)|[I-)|g|zmtd d|stanoe< m

@ Press[F1] (MEAS key. prism

Meesurement darts. [FY
IMEAS =T
REM [ |

. , (1) Horizontd digtance

® Horizontal digance (HD) between HD: -

the ingrument and prism will be

shown.
MEAS =T
REM [ |
(QVetica agle

© Press[Fe] (ET)key [Fé] v o0 0 40"

The priam postionwill bedecided .

@ Callimategroundpoint G Collimate G REM ]

(QVetica agle
Vi 95° 30" 40”7
Press [F6] (SET) key, the position [Fe]
of point G will bedecided 1)
ST
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REM | |
Collimate K. Collimati
! mae VD: 1734m
The verticd distance (VD) will be K
shown. 3%2)
EXT] M

%1) Press[F2] (HD) keyto retumto procedure (3)
Press[F3] (V) keyto reum toprocedure (D
%2) Press[F1] (EXIT) toretumtomainmenu.

54MISSING LINE MEASUREMENT (MLM)

The Missing Line Meesurement program compuites the horizontal distance (dHD), lope distance
(dSD) and vertical difference (dVD).
Thisprogram can accomplish thisin two ways:

1. (A-B, A-C): MessurementA-B, A-C, A-D -

2. (A-B, B-O): MemuremertA-B, B-C, CD -+

dVD
Prsm B
f"'\\.
Instraroent m
Frism
[Examplée]
1. (A-B, A-C)

2. Procedureof 2(A-B, B-C)iscompletdy ssmeasMLM-1mode.(A-B , A-C)
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Operating Procedures Operdion Diglay

Programs 5/0 |

FL STDSVYp
Press [F6] (MORE) key in the F2 BSp

[F) (MORE) key in o SroRED
programs meny, to get the function in F REMp

[FL)

@ Press[F1] (MLM) key. Missing Line M essurement (|

F1.MLM1 (A-B, A-C)
F2.MLM2 (A-B, B-C)

-1 |
Missing LineMessurement ]

MLM1 HD1
HD: m
@ Press[F1] MLML: [FY

(A-B,A-Q) key

MEAS =T

Missing LineMessurement L

MLM1 HD1
HD: m

® Collimate prism A , then press | Cdllimate

[F1] (MEAS key, hOI.’IZOH[d disence A VEA
(HD) between the indrument and [FY Missing LineM eesLrement

iff

prisnAwill bedigplayed. MLM1 HD1
HD* 123678 m

MEAS ST

Missing LineMessurement ]

MLM1 HD2

HD: m
@ Press[Fe] (SET) key [F]

MEAS Ea
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Missing LineMessurement ]
MLM1 HD2
HD* < m
® Cdlimate prism B, press [F1] |  Cdllimate
(MEAS key B MEAS I=ET]
Horizonta distance (HD) between the [F1] Missing Line Messurement (|
ingrument and prism B will be MLM1  HD2
, HD* 223.678 m
diglayed.
MEAS ST
Missing LineMessurement ]
MLM1
© Press[Fe] (SET) key 12.658 m
Horizontd digance (0HD), verticd [Fe] d\D: 12.345 m
difference (VD) and Slope distance dSD: 12.478 m
(dSD) between A and B will be EXIT
shown %1
Missing LineMessurement L
MLM1 HD2
(@ To messure the distance between 2] HD: m
pointsAand C, press[F2] (HD) key.
MEAS =T
Missing LineMessurement L
MLM1 HD2
HD* < m
Collimate prism C, press [F1] |  Collimate
(MEAS key, hori?ontd digence C MEAS @
(HD) between the indrument and [F1] Missing LineMegar ]
prism C will be shown. MLML  HD 2
HD* 223.678 m
MEAS [T,
© Press[Fo] (SET) key. Missing LineM essurement -]
. i . MLM1
Horizontd digance (0HD), verticd dHD: 13.678 m
difference (dvD) and dope distance [Fel dvD: 10.045 m

(dD) between A and C will be
shown.

dsD: 20.400 m

EXIT

%1 Pres[F1] (EXIT) keytoreturnto main menu.
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55REPETITIONANGLE MEASUREMENT (REP)

Repetition Angle Measurement program accumulates horizontal angles and shows the total

angle (Ht) and the mean (Hm) of al the angles measured.

The third tire

i - ._'_,_:-'—'_'_'_\__‘—\-\_
Z surernent begins

————

tient i3 shown .

e ———

The second tire mey.
surement hegins

The first tire rea- B o

4& third time measurernent finshed
“-\7, The meat walue of three times measure-

The third tiree measurernent findshed
The meat value of three titnes measirement

gurernent begins \ The first time measurement finished
\ The angle value between two points is
& showam
Operating Procedures Operation Diglay
Programs 59 (a
FL STDSVYp
F2 BSp
F3 STOREp
F REMp
B MLMp
© Pes [F] () key from|  [F i
programs menu to get to the next page Programs o9 (mm
F1 REPp
of programs. P2 LAYOUTp
F3 LINEp
F4 OFFETp
Repetition CNT[O] (==
Ht:  160° 30" 28”
@ Press[F1] (REP) key. 34 Hm:
EXIT T HOLD|
Repetition CNT[O] mem|
Callimate Ht: 189° 45’ 28”
® Collimatethefirs targetA. A Hm:
EXIT pET HOLD|
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Repetition L
0SET ?
[F2
@Pres [F2] (OSET) ad  [F
S O
(YES) key. [YES
Repetition CNT[O] {am
Ht: 0° 00’ 00”
Hm:
[Fa]
EXIT_0sET] HOLD
Repetition CNT[1] {am
® Collimate the seoond target B by | Cadllimate bt 120° 20 007
usng the harizontd motion damp B Hn:  120° 20’ 00”
andthe horizonta tangent screw.
EXIT_0sET] HOLD
Repetition CNT[1] {am
Ht: 120° 20" 00”
(© Press[F6] (HOLD) key. [Fel Hm: 120° 20’ 00”
osET
(@ Reodllimate the firdt target A by | Recdllimate Repetition ONT[1] =
usng the harizontl motion danp A Ht. 120° 20’ 00”
and the horizontal tangent screw., Hm: 120° 20’ 00”
Press[F5] (REL) key. [F] EXIT 0T HOLD
© Recdllimete the seoond target B Repetition CNT[2] iam
by using the horizonta motion danp | Reocdllimate Ht:  240° 40’ 00”
andthe harizontal tangent screw. B Hn: 120" 20 00”
Press[F6] (HOLD) key .
Thetotdl of angle (Ht) and the meen EXIT] [0sET] [HOLD)
vaueof angle(Hm) areshown. [Fe] Doubled angle
56

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn



http://www.fineprint.com.cn

Repetition CNT[2] (e
Ht:  481° 20’ 00”
(11) Repest @ ~ @ to messire Hn:  120° 20’ 00”
the desired number of repetition.
EXIT _0SET] HOLD
Quadrupled angle

@ To sop the repetition angle meesurement mode, press[F1] (EXIT) key.

5.6 LAYOUT

The layout program will assst the user to stake out point numbers with coordinete values (NEZ) on
the work Ste. The coardinete points can be trandferred to and from the internal memory of instrument
by usng PC. The communication parameters are selectable on the NTS:660 sries for baud rate,
perity, stop bit and protocol.

Coordinate data condsts of a point number with north, east and elevation coordinate. The coordinete
dataisstored in job names. A job name can be up to 8 characters. A maximum of 10 job namescanbe
Sored in memory. Job names can be dphabets and numerals, and job can be renamed within the job
manager option. If point numbers are not found in a job during the layout setup procedures, the
software will prompt the user for the coardinate values. When using duplicate point numbersinajob,
the last duplicate point ored in memory will be usad. All other points having the same number will
beignored .

A job name mugt be created or selected to Store coordinate valuesfor the Sde shot or resection routine.
The instrument will autometicaly creste a default job ID as (LAY 001). The default job congsts of
three question marks followed by a numeric vaue garting with (LAY 001) for the first default job.
When there are multiple jobs in the internal memory, the current job or the last job sdlected iswhere
the coordinate are Sored. 2 programs, Sde shot and resection, are available under the new point option
that will calculate coordinate and store them in the current job. The Sde shot program calculates the
coordinate (NEZ) from the angle and distance measured. Insrument height and prism height are used
to cdculatethe (Z) coordinate.

In the resection program the angle and distlance measured from the occupied point to two known
points, stored in the job, are used to measure and cdculate the coordinate vaues for the new occupied
point value.
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N

Known Point &

Layout Point F1
[N, E. E]

Inst. Foint

5.6.1 OPTIONS

The option routines provide features for selecting jobs, job maintenance and trandferring jobs to and
from the ingrument. In the routine “Create or Sdect a job”, the user can scrall through memory to
seect ajob by pressing the soft key assigned to the job .

In the job manager option, the user can View jobs in memory, Erase Points in a job, Cregte jobs ,
Trander jobs, Delete and Rename jobs.

Examplesare provided below for dl the routinesfor the Options.

OPTIONS (Page
View Memory

The routine “View Memory” shows dl the jobs stored in memory. There can be multiple pages
of jobs Press[ 6] key, each pageswill be shown.

Operating Procedures Opedion Digplay
LAYOUT j—
From the programs menu, press [Fe] F1 Seting DirectionAngle
F2  Seting Layout Point
[Fe] key, to get to page 2, then =) Coorrt]j%n:t)a/Daa
press [F2] key to enter [F3] H  Options
LAY OUT menu.
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Options 12 -
' FL ViewMemory
Win e lyot deplay, press | [F4 P2 EraseA Block Of Foirt
[F4] (Options). F3 EraseOreRoint
H  CregeAnother Job
@ In the [Optiong menu, press
[F] (View Menory) key, the
diplay shows all the jobs in ViewMemay 59 )
. FL SOUTH 4
memory on the first page The P2 HUA 19
job stuated in [FL will be| [Fl R JIo 20
o F4 NEM 19
highlighted, to be shown &s B LAYOUT 10
curent job, press [F2] to [F5] IMORE
key to seect the required job;
Press [Fo] key, other jobs in
memory will be shown . The
record amounts of  jobs ae
digplay behind job names. 59
meens the menu has two pages,
current pageispage 1.
View Memory 4/9 -
® Thejobsthet are in memary FL WER A
, : , F2 TIANHE 19
will show on the screen, if there | [ B SOFT 20
are more than 5 jobs, press [F6] H oYY 19
(MORE) will get to other peges IMORE
ViewMemay 59 (|
: F1l 2
@ To sdect ajob, pressthe soft Hl JbName SOUTH A
key thet represants. Example : [F1] 3| No. of Pts: 34
to select thejob, SOUTH , press 4 Grid Factor: 1.000000 |9
B TAYOUT 0
[F1] key. MORE
® The curent job information :
. Options 112 -
gopeasin front of the LAYOUT FL ViewMenory
e, F2 EraseABlock Of Point
. . : F3 EraeOrePoint
Once the job information 4 CregeAnothe Jb
disgopears from the diglay , the
layout menu gppears on the @

digplay and thet job becomesthe
current job.
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ERASE ABLOCK OFPOINT OR ERASE ONE POINT

A block of point numbers can be erased within a job. To erase ablock of points, the record numbers
of the points are entered . After inputing ablock of record numbers , press[ENT] key , the software
will prompt the user to answer the question (YES) or (NO) . If (YES) issdlected , the block of record
numberswill be erased . If (NO) issdlected |, the display will returnsto  [Options] Menu.
Another optionin [Option] menuis [toeaseonepoint], theroutinewarksthe sameaserasinga
block of points , but only onerecord iserased et atime.

ERASEA BLOCK OF POINT

Operating Procedures Operdion Digplay
Options  1/2 ]
: FL ViewMemory
@ In the [Options] meny, press P2 EraseA Block OF Puirt
[F2] key, EraseA Blodk Of Point [F2 F3 EraeOrePoint
H  Crese Another Job
@ Thenext sreen dlowsthe user to = A Block of POt —
input the record number. Press[ENT] [ENT]
key after inputting the record number. [Fe] ReC#: [ ] - I:I
If awrong number isinput, press [Fo] or
back key. Toexit, F1] key. F1]
spece key. To exit, press[F1] key. [F1] B B9
(3 Thenext sreen dlows the user to S A Bk OT Pont o]
continue erasing the record or cancel [FA]
the routine without erasing the record. o REC# : —
Press[F5] to erase therecord or press [Fel BraseOK 7
[F6] key not to erase the record. Press
[F6] key will cancel the routine and IYES
returnback to the[ Optiong menu.
ERASE ONE POINT
Operating Procedures Operdion Diglay
Options 12 (|
F1 View Memory
) F2 Erase A Block Of Point
@ In the [Optiong menu press [F3 [F3] F3 Erase One Point
key, Erase One Point. F4 Create Another Job
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2 The next sreen dlows the user

returnto the[Optiong menu.

Erase One Roint [ |
input the record numbers to erae [ENT]
Press [ENT] key dfter inputting esch | [Fe] REC# :
record number. If awrang nunmber is or
typed in, press [F6] backspace key to [FY
correct it. To exit, press[F1]. EXIT] B3
() Thenext sreen dlowsthe user to
continue erasing the record or cancel = One ot o
the routine without erasing the record. [FH
Press[F5] to erase therecord or press or REC# : @I
EreseOK ?
[F6] key not to erase the record. Press [Fel
[FB] key will cancd the routine and Ve

CREATEANOTHER JOB

This option enables the user to aregte a new job and Sore the job in memory. The job name can be
aphabets or numerds. If ajob name is not typed in, a default job name will be condsed of three
aphabets and three numbers. After entering the job name, press [ENT] key, the job name will be

dored in memory.
HOW TO CREATEA JOB NAME
Operating Procedures Operdion Diglay
Options  1/2 ]
. FL ViewMemory
@in the [Options] menw, press [F4) 2 EraseA Block Of Poirt
key, Creste Another Job. [H] F3 EraseOrePoint
F  CregteAncther Job
2
Cresteaob [ |
(@ Thecurrent soreen ppearsto type Enter
inajob name, input ajob nameamnd |  ajobname Job
press [ENT] key to acompt the name +
(Refer to stion 312 Alpha and [ENT]
N NV [ [ [
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CresteaJob j—
3 When a job is creded, a job 1 JbName SOUTH
informetion screen will be shown as No. of Pts 0
right graphics Grid Factor  1.000000000
oV &g [ [=]
@To input coordinate in the job, refer to “LAYOUT — Coordinate Data — Input Coordinate
Value”.

OPTIONS (Page2)
Page two of the [Options] menu provides the following options: Transfer Jobs, Rename Jobs,
DeeteaJob or Delete All Job.

The option “Transfer Job” sends and receives coordinate to and from computer. The communication
parameters are st by user for: Baud rate, Protocol, Parity and Stop bits SOUTH’s cable CE-203 from
the NTS660 to Computer isused for detatrandfer.

Job names can be renamed by using the option “Rename Jobs’. When the rename option is selected,
the current job will be renamed unless you sHect a different job when gpplying option “View

Memory”.

There are two options to delete jobsin memory, deete ajob or delete dl jobs . The option “Delete a
Job” will delete one job from memory. The current job is erased unlessanother job is not selected. The
option “Delete All Job” will eraseall the jobsin memory .

TRANFER JOBS
The protocol default parametersare highlighted on the NTS-660 series.

[ Comms Sep]
Baudrate/1200
Paity  [No
Data 3
Sopbits 1
=] (=] L] [V
The option “Transfer Jobs” will send and receive jobs to and from the PC. The received data will be
Sored in current job.
The “Send Coords’ option will transfer jobsfrom the instrument to PC. The current job will be sent to
PC unless you sdlect another job.
COMMUNICATION PROTOCOL
Before sending and receiving jobs to the instrument, the protocol parameters on the instrument should

bewell checked. Make sure the protocol parameters suit the PC software.
62
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SHedt the Protocol Parameters

Operating Procedures Operdion Diglay
Options 1/2 —
F1 View Memory
F2 Erase A Block Of Point
F3 Erase One Point
O Fromthe[Optiong menu, page 1, F4 Create Another Job
press[Fo] key, sHect page?. [Fe] EQ
Options 2/2 —
F1 Transfer Jobs
F2 Rename Jobs
F3 Delete A Job
F4 Delete All Job
Transfer Jobs L]
F1:  Comm Protocol
F2:  Receive Coords
© Press[F1] (Transfer Jobs) key [F] F3:  Send Coords
[ Comms Setup] (|
®) To sdect the protocol parameters, Baud 1200
press [FL] (Comms Setup) key [F1] Parity  None
Data 8
Stop 1
SRR
@ To change aparameter, the cursor
mugt be blinking on the parameter, to
move the cursor to eech paramdte, [Coms Setp] =]
press [F4] (4) or [F8] (1) key 10 ——T
change communication Parity  Nore
paameters, press [F2] (<) or [F3] Data 8
(—) key. The defauit parameter wiill Stop 1
be highlighted. Press [ESC] key 1o NSRRI

exit to the Trander Coordinate data

menu.
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® Example: Tosdectanew Baud
rate, press[F3] (—) key, thenpress
[ENT] key to Sorenew Baud rate.

Move aursor tothenext parameter [Comms Setup] L]
(not to changeparameter, press[ENT] Baud 1200

key. Press[F2] () or [F3] () key E:;ty e

to changedl theparametars then Stop 1

press[ENT]).When thecursor isover | - | | - | | h | | l |
thebasdine of screen, press[ENT] to

goreand exit. To quit without saving,

press[ESC]. Theprevious setting will

reman asdefaullt.

RECEIVE COORDINATE The option “Receive Coords” recaves jobs from PC to the insdrumert.
Before recaiving any jobs, make sure that the communication parameters in the instrument match the
software parameterson the PC.

Operating Prooedures Opedion Diglay
@ Fom the [Optiond meny, [Options] 172 ]

press[F6] keytogoto page2. [Fe] E% gg%smormim
F3 EraxeOrePoint

F4 CresteAncther Job

[Options] 272 ]
Press[F1] (Transfer Jobs) k FL F1 Transfer Jobs

@ [F1] (T Jobs) key [F1] o b

F3 DdeeOnedob

F4 DdeeAll Jb

I =
[ Transfer Jobs] -

F1 CommsSeup

F2 RecdveCoords

(3 Torecdveajdb press[F2] key 3% F3 SendCoords
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@ Sat the program on computer. [Recsive Coords] -
When computer is reedy, press [F4] Areyouready?
(YES key to gat trandfer. Press[F5] M
(NO) key, thescreenwill retumn tothe
previous menu, [OK| [CANCI
® Waiting for PC to transfer data, [Receive Coords] ]
press [FB] (Cancel) key o cancs Recsiving ddta. ...
previous gperation. [F5] Receive
CANCI
[ Receive Coords] —
Recaivingdda. ... ..
Receive
CANCLI
[ Receive Coords] —
Recdvingconplete !
® Once trandfer is finished, it will
shows “Sending conpleted”  Press [ :E
[A] (YES to retun to Trandfer Joos [ Trandfer Jobs] -
F1 CommsSeup
e F2 RecdveCoords
F3 SendCoords

¢ Thedatareceived from computer will besored into current job file, the user can also create
anewfiletogorethisdata.

SEND COORDINATE

The option “Send Coords’ will trandfer a job from the instrument to PC. If the current job is not the
one you want to send, change the current job by turning to the “View Memory” option of the
“Options” menu. Refer to the““View Memory” option for indructions of selecting ajob.

After confirming the job you warnt to send, check the communication parameters on the instrument
and the PC software to ensure they match. Setup your PC to receive ajob, whenit isready, choosethe
“Send Coords” option on the “Trandfer Jol” menu.
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SENDAJOBTOPC

Operating Procedures Operdion Diglay

Option1/2 ]

FL ViewMemory
F2 EraeABlock Of Point
F3 ErazeOrePoint

@ From the [Optiong menu, press F4  CresteAnother Job

[F6] keyto goto page2. [Fo] @—
Option2/2 —
F1 Trander Jbs
F2 RemarmeAJb
F3 DdeeOnedob
F4 DdeeAll Job
Trandier Jobs —
F1 CommsSeup
F2 ReceiveCoords
@ Press[F1] (Trandfer Joos) key. [F1] F3  Send Coords
Send Coords |
Areyoureedy ?
® Press [F3] ( Send Coords ) key, [F3]
thescreen showsasright graphic.
oK) [cANC
@ Sart the program in PC. When Serd Coords =
PC is reetly, press [F4] (YES) key to SendngcHta. ...
dart trandfer. To retun to Trandfer [FA] Send
Jobs menu, press [F5] (CANCEL)
© CANG]
Send Coords —
(® The next sreen waits for PC o Sedingddta.....
start sanding the job. To ebart the Send
Send Jobs option, press[5] key .
CANG]
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Send Coords p—
Sending Complete !

® Onee the job is sant the soreen

shows “Corrplele ! ” , press [F5] [F5] @

(OK) retum to Transfer Jobs menu. Trander Jobs [ |
F1 CommsSeup
F2 ReceiveCoords
F3 SendCoords

RENAMEA JOB
This option enables the user to rename a currert job. If the current job is not the one you want to
rename, refer to the option “View Memory” to select ancther job.

Example:
Operating Procedures Operdion Diglay
Options 1/2 —
F1 View Memory
F2 Erase A Block Of Point
F3 Erase One Point
(O From the [Optiong menu, press F4 Create Another Job
[F6] keytogoto page2. [Fe] @
Option 2/2 —
F1 Transfer Jobs
F2 Rename Jobs
F3 Delete a Job
F4 Delete All Job
@ Press [F2] key to rename a job. Rename Jobs 5/9 (|
Press the corresponding soft keys to F1 SOUTH 89
meke aure the highlighted job is the (72 F2 LAYOUT 32
F3 SURVEY 4
oneto berenamed ( Example: rename F4 PAIE 65
SOUTH ’s.Job name, presgF1] ). [F1] F5 QUITE 102
IMORE
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Rename Jobs [ |

® Thecurrent jobisshownwiththe | Input
cursor blinking on the first character. Job Job Name

Input the new job name and press name
[ENT] key (Refer to Section 312 [ENT]

“Alpha/ numberic entry”) @ EEE
Rename Jobs 5/9 p—
@ Press [ENT] key, correct job F1 SOUTHSLRVEY 89
F2 LAYOUT R
menu gopears. The user can see the EN
, [ENT) F3 SLRVEY 4
new job namehere. F4 PAIE 65
F5 QUITE 102
MORE
Option 1/2 —
® Press[ESC] to retum to [Optiong FL  View Memory
F2 Erase A Block Of Point
menu [ESC] F3 Erase One Point

F4 Create Another Job

DELETEAJOB
The option “Delete A Job” deletes the current job or the job selected from memory. Make sure thet the
SHected job isthe one you want to delete.

Operaing Proosoures Operdion Digplay
Options 2/2 —
@ From the [Optiond menu, page F1 Transfer Jobs
' F2 Rename Jobs
2, press[F3] (Delete A Job), meke [F3] F3 Delete a Job
sure that you want to deete the F4 Delete All Jobs
current job. @
Delete A Job 5/9 j—
@ The net sreen shows all F1 SOUTH 89
. : F2 LAYOUT 32
abs. .Press the coregponding oft
: . 0 (73] F3 SIRVEY 4
key, if not to ddlete, press [ESC] key F4 PAIE 65
toexit. F5 QUITE 102
IMORE
68
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Delete a Job |
3 The next screen shows Delete a [(FA]
Job menu, press [F5] (YES) key ©0 o Delete K ?
deletethat job. If not to deleteit, press [Fa] QUITE . PTL
[FB] (NO) ke

[ &S g |

Options 1/2 -

@ The job is deleted, the soreen FL  View Wenory
. F2 Erase A Block Of Point

returnsto [Options] menu, page 1. F3 Erase One Point

F4 Create Another Job

IMORE

« [DeleteAll Job]  option deletesdl thejobsin memory.

5.6.2 COORDINATE DATA
There are 4 options in the Coordinate data option: Input Coordinate data, Seerch Data, New Poirtt,
Grid Factor .

INPUT COORDINATE DATA

The Input Coordinate dataroutine is used to manualy typein point numbers and coordinate vaues. If
there are no job names found in memory , the software will ask to creste ore . If thereisajob in
memary , the coordinate will be stored in the current job or another selected job . Select a job name
before chooging the Input Coordinate option . A job name can be atotd of 8 characters , dpha and
numeric.

The firg prompt screen is to input the point number . The (RECH) in the upper left corner of the
display , represents the record number for the point number and it’s coordinare . Once the point
number entered , the next prompt screen allows the user to input the north , east and eevation . The
[F6] is backspace (BS) key to move the cursor from left to right to revise deta, press[F1] key to return
to the Coordinarte data main menu . Press [ENT] key to dore eech field of data . After entering the
elevation data , the point number prompt display appears and increased the last point number (+1) .
Press[ESC] key to cancel the coordinate datalinput option .

The indruction below show how to create a job name from the Coordinete datainput option and
manualy type in a point number with coordinate values . (Assume that there are no job names
memary for thisexample)

‘ Operating Proosdures ‘ Operation | Display |
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LAYOUT j—

F1 Setting Direction Angle
F2 Setting Layout Point
F3 Coordinate Data

O Fomthe LAYOUT menu , press F4 Options

[F3] for the Coordinate dataoption . [F3]

Coordinate Data [ |

F1 Input Coordinate data
F2 Search Data

F3 New Point

F4 Grid Factor

@ Press[F1] key toinput coordinate Input Coordinate Data ]
vaue.

. . Job Name
3 Thedefault job nameisLAYQOL . [F1] TAYO0L

Input a job name. The name can be Enter
dpha or numberic; To type in a| Job

numeic, press [F1] key and the name |A
L srd [ —] | -]
NUM gopeas. .
Input Coordinate data L
_ . Job Name
@ After typing in the jab name ,
press[ENT] key . [ENT]
d [ [~
® Whenajobiscreated , you should Input Coordinate data ]
type in point number , the cursor will Eiczrd # i
blirk in the rectangle box , after typing | [ENT] )
thepoint number press[ENTkey .
pd [—] [=]
© The next semn is to type in the Input Coordinate data ]
Coordinate and press[ENT] key after Record #: 1
ech etry. After typing in the| [ENT] Pe# 1
: , N: 0.000 m
devaion (2) press[ENT] key, thejob E. 0.000
name , point number and coordinate Z: 0.000 m
aregtoredinmemory
x| =
70
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(DThe point number and Coordinate
will be shown on thedigplay . Now it
dlows to type in point numbas
agan.

Input Coordinate data

|

Record # 2

er s B

pd [ ][]

5.6.3 SEARCH DATA

The Search Data option can find point numbers with coordinate values The options for the search
feature are [F1] search firgt point number , [F2] search lagt point number , [F3] to view any point
number. Point numbersand coordinate values can be edited inany view .

Follow theingr uctionsbeow for the Search Data option

Operating Procedures

Operdion

Diglay

(OFrom the LAYOUT menu , press
[F3] key for the Coordingte daa
option.

[F3]

LAYOUT

FlL Satting DirecionAngle
F2  Setting Layout Point
F3 CoordineteData

F  Options

CoardinateData

FL Input Coordinate data
F2 SeachDaa
F3 NewPaint
H  Grid Fector

@hes [F2) for the Seach Daa
option.

Search Data

F1 First
F2 Last
F3 PT Numbers
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Firg: Search Data -
. F1: First
GReqFl] (Frs) key to view the | [F1 F2- Last
dataof thefirst point F3: PT Numbers
@ The fire point rnumber with Se:;gz Datal i
Coardinete gppear on the diglay , Pt 1
press [FE] (|) key to view more point N: 1000.000 m
, E: 1000.000 m
mberson the d , F1] to ’
numbers onthe dplay , press{Fl] Z: 1000.000 m
exit
EXI1 t !
Lag: Search Data |
. F1: First
®Pres [F2] (Last) key to view | [ E2- Last
another paint . F3: PT Numbers
. . Search Data j—
@ The lagt point number with REC# %0
coordinate vaue will beshown , press PT #: 50
i - N: 6000.000 m
key to view another point :
[Fa] (1) key . poi £ 1000.000 M
data. Press[F1] toexit . 7. 1000.000 m
BT BRI
PT#: Search Data |
. F1: First
(3JTo seach by the point number , | [F3] F2- last
press [F3] key. F3: PT Numbers
T
yF)e Search Data —
@Type in a point numbers, press point
[ENT] key, press[F1] keytoexit. number PT #:
in
EN
B0 (W& ] 5
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BThe paint number and Coordinate
are shown on the digolay . Press[F1]
key to reurn to the Search Daa

menu.

Search Data

REC #: 24
PT#: 24

N: 1020.000 m
E: 1200.000 m
Z: 1080.000 m

Bl

ERNEN

5.64NEW POINT

In the New Point option there are two festures available to collect coordinate. Sde Shot and Resection.

When callecting a Sde Shot point , Sde Shot and Resection . When callecting a Side Shot point, The
point number and the coordinate are ored in ajob . When collecting a resection point , the software
provides the user with the option to set the direction angle or to skip thisoption .

NOTE: If the back sght direction ange was established during the LAYOUT festure, and you
haven't turned off the insrument, you can skip the Setting a Direction Angle fegture in Side shot
collection. But, you are suggested to check the direction angle to back Sght before collecting side shot

points.

Once the direction to the back sight is completed, after typing the side shot point number and prism
height, collimate the prism now, callection can be Sarted .

Follow theingr uction below to collect asde shot point .

Knowr Pomnt B

]

Known Point
[rstrment

-

Mewr Point

//’

Opeaing Proosdures

Operdion

Display
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Coordinate data [ |

F1 Input Coordinate data
F2 Search data

F3 New Point
(DFrom the Coordingte data option , F4 Grid Factor
press[F3] key for New Point option .
[F3] =
New Point |
F1 Side Shot

F2 Resection -H.HD

New Point (Side Shot) (|

Setting Direction angle
@Press [Fl] (Sde Sat) key wo [FL 9 d

and Inst. Ht

collect sdeshot. > Skip?

[YEs| (Mo
(3This soreen dlows you to st a
direction or you can kip the Setting a
Direction Angle  festure in side shot Setting Occupied Station o
collection . But , we suggest you to [Fal REC #
check thedirection angle toback sight PT #:
before  coleting dde  shat
points Press [Fe] key to st the M spd ] [ [ t] [ 4]
direction.
@To continue setting the direction Setting Direction Angle L
angle , input the occupied point ]

. . M-Point

number . if the coordinateisnot stored N: 1000.000 m
in the job , the soft ware will remind Input E: 1000.000 m
you to input the coordinate. The | Point Nurmber Z: 200.00 m
Coordinate can be changed by typing |INPU-|1

inthe new values. If the poirt number If the point number is not stored in the

with Coordingte are sored inthe job
the software will continue to the
badksight point number input screen,
qep5.

job, this screen appears.
Press [F6] key to accept coordinate
value.

Press [F1] to input new Coordinate

74
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Setting Bks Pt L
(BJThe next soreen gppearsto type in
the backgght point number | if the REC # :
paint nurmber is not stored in thejjab | Pt #:p |
aninput soreen gopearsto typeinthe | Input @ = =1 11] ]
Coordingte . If the point number with backsght Setting Direction Angle =
Coordirete are gored in the job , the | Point number Backsight Point
next soreen will gppears with the N: 1000.000 m
backsight cirection ep6. E i%% "
e X
If the point number is not stored in the
job, this screen appears. Type in the
coordinate values.
®)If the backsight direction iscorrect , Setting Direction Angle ]
sight the insrument on the backsight
point and press[F5] (YES) key to st 5%8): 20° 00' 00”
the direction . Press [Fg] (NO) key to [FE] > Set ok ?
back to dep 5 “Seting Backsght
New Point(Side Shot) |
(@The next soreen is to input the | Input
insrument height, input then press | Inst Height Inst He:
[ENT] key. [ENT]
B =
New Point(Side Shot) —
(8)This sreen is to input the oocupied - 1
point number , typeinthenumberand | [ENT] Pt #
press[ENT] key
W] B =] ]
New Point (Side Shot) (|
Input
@Typein the prism height and press | theprism R.HT:
[ENT] key. height
om | BT 5
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0Sght the instrument on the side New Point (Side Shot) —
shot point, press [F5] (YES) key to Type

PT#: 3

meesure and collect the data. Press Shot >Sight?
[F8] (NO) key to retum to the soreen | Point Nunber
toinput the Sde shot point number . | YES |
(mAfter presing [FH] key New Point (Side Shot) —|
theinsrument will meesure the side N: 899.098 m

. E: 999.123 m
shot point. When the messurement 7. 12.011 m

complete, the sreen shons the [FH]

Coardinge and alows the user to >Rec. New Point?

goreor not to sorethedata. | B |
(»)Pes [FF] (YES key to sve Input New Point (Side Shot) =
Coardinete. After the data is Stored, Shat

the screen to input another Side shat Point EEC## : Ii:l

point number gopears (2o @) , | Number

point number increments (+1) srd [ [~]

RESECTION

The resection program caculates the new point (occupied point ) Coordinate from two known point
numbersthat gored in ajob. The angle and distance is measured to each known point and the resdual
error for the horizontal distance and verticd distance are shown onthe display. If the coordinate for the
new point can not be cdculated by software, the “ERROR!” message will be shown. Once the
resdudl error isaccepted , the next display shows the coordinete for the new poirt .

Theingr uctionsbelow showshow to calculate the resection point .

Operating Procedures Operation Display
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Coordinate Data L
F1 Input Coordinate Data
F2 Search Data
F3 New Point
F4 Grid Factor
(DFrom the Coordinate Data menu
(35 key for the New Foint F3
o ) IR key (] New Point p—
option. F1 Side Shot
F2 Resection -H.HD
- — |
New Point(Resection)
REC #
@Pres [F2] key to compute a| [FZ] et [
ressctionpoint .
pd [ [~
New Point(Resection)
(BThissreen dlowstheusatatypein | Type REC &
apoint number for the new resection point
point . After typing it , press [ENT] number PT #:
key [ENT]
pd [ [~
Input New Point(Resection)
the
Inst_Height: [1.000
@lInput the instrument height , press | instrument J
[ENT] key. height
[ENT]
Ed =
Type New Point(Resection)
®lnput the firg point number to Fird 15T cEC 4
messure thet will be used to calculate paoint PT #:
theresectionpoint . number
pd [—] [~
New Point(Resection)
i
R.Ht: (1.
®Enter the prism height and press | Prism
[ENT] key height
[ENT]
X =
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(@Sght the ingrument on to the firgt
point , oncetheindrumentislocked

New Point(Resection)

Ist

on the point , press [ key to [F] ot 2
measure the angle and the distance . )
Press[Fo] keyto back tothestep © >Sight?
vEs] [0
New Point(Resection)
(@messurement sarts, the horizonta :g 0 SS;OO”
ange , horizontd digance ad VD
devaionwill beshown.
Type New Point(Resection)
©Input the Second point nurmber and | Second 2nd -
press[ENT] key . Point Pt:
Number
5 ] [
Type New Point(Resection)
OInput the prism height of the | Prism
R. Ht: {1.000
sscond point, and press [ENT] | height
key. [ENT]
i =
(1) Sght theinstrument on the sscond New Point(Resection)
point , oncethe insrument islocked , | Sight Seoond | | 15t ot 3
press [F9] yes) to mesare the angle | Point
and the distance, press [F6] key back >Sight?
tothepreviousgep . | YES |
(I2Messurement darts,, the horizontdl New Point(Resection)
angle horizontd digace ad HR: 80° 50" 00”
HD: <<
devaionwill beshown. \D:
(I3When the mesarement complete, New Point(Resection)
the residudl error will be shown. Press Residual Error
. . diD = 0.001 m
[B] key to continue with the @ =0.002m
resction , or press[Fo] key to resart >0K ?
theresection, sgp @ .
- ]
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(HAfter press [F5] (YES) key , the
new coordinate will be shown . Press

[F5] key to dore the coordinatein the
jab, press[F] keyto back tothe step

New Point(Resection)

N: 456.285 m
E: 123.894 m
Z: 52.123 m

>REC . New Point ?

®.
YES NO
Coordinate Data [ |
(5The Coordinete are sored and the F1 Input Coordinate Data
back 1o the Coordi F2 Search Data
screen reurns tot inate E3 New Point
Daamenu. F4 Grid Factor

5.6.5GRID FACTOR

A grid factor can be set when doing Layout , Resection or Sde Shot. Theformula below shows how

the grid factor is calculated for the distance.

Calculation Formula

R
R+ELEV

1. BlevationFormula =

R : Theaverageradiusof theeath

ELEV: Thedevation above meansealeve

2. ScdeFactor

ScdeFector : Scaefactor at the surveying Sation

3. Grid Factor

Grid Factor = Elevation Factor X Scale Factor

Digance Calculation
1. Grid Digance

HDg=HD X Grid Factor

HDg: Grid Digance

HD : Ground Digance

2. Ground Digance

Hi = Hie

Frid Factor
NOTE : 1 Input Range(ScaleFector) : 0.900000 ~ 1.100000
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default value  : 1.00000
2.Input Range (Elevation) : -1000.000 ~ 10000.000

default value: 0
Operating Proosoures Operation Display
Coordinate Data [
(DFrom the Coordinete Data menu F1 Input Coordinate Data
. . F2 Search Data
press|F4] key for Grid Factor option . [F4] F3 New Point
F4 Grid Factor
@ Press 5] key to modify the Grid Grid Factor -
Factor, if you press [FO] key , the Grid Factor
. 1.000000
sreen will returns back to the [F] SModify?
CoordinsteDatamenu.
YES| [NO|
Grid Factor j—
Type
®Type in the devation and press | Elevation ELEV: 0]
ExiT =89
Grid Factor j—
Type
@Next type in the grid factor and | grid factor ELEV : 0
oress[ENT] key . [ENT] SCALE: | 0.998000
ExIT] =
Grid Factor j—
Grid Factor
(B3 0.998000
BPress [E]] o [FG (NO) key to or Modify?
accept thegrid factor [ENT]
[vEs]
80
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Coordinate Data [ |

®Press [ESC] key, the coordinate F1 Input Coordinate Data
. F2 Search Data
datamenu will beshown. [EC E3 New Point
F4 Grid Factor

56.6 SETTINGA DIRECTIONANGLEANDA LAYOUT POINT
The direction angle option compute the backsight angle by using the occupied and backsight point
coordinate. Once the becksght angle is &, you can safely layout points.

Z Enowm Point & -

. 2 Layout Foint F1
A LM, E. Z]

-
HR =~ et

e gl

7 Inst. Point

(mgin
(0, 0, 0)

Operating Proosoures Operdion Diglay

FL

(DFrom the main menu, press [F] (F1] g STORE p
(Prog) key o
(=3}

@Press[FB] keyto get to page2. [Fel 3 LINEp
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LAYOUT [ |

FlL Sating DirecionAngle
F2  Setting Layout Point

O NOTE: The point number ad
coardingte are not stored in memory
after input .

(BPress[F3] (LAYOUT) key F3 CoordinaeDaa
i~ :
The LAYOUT menu sreen will be | [F3] Options
shown.
If ajob wes credted , the information
soreen about thejob will appear . JobName SOUTH
# of Pts 10
Grid Factor 1.000000
SettingOcc Pt —
: REC# 1
@Press [F1] key for the Satting | [F1] B
Direction Angleaption .
Num sed [ [ =] [t]] 4]
©A A
Type in the oocupied point number . Setting Direction Angle —
The number can be dpha or numeric [FL
REC# 1
chac e i
If the point number begins with an point
dpha character, Press [F1] (Alphg) | number Nomi [sPg [ | =] [ ][]
key to enter numeric , Refer to
Section 312 “How To Enter Alpha
andNumeric*.
6B B
I the occupied nunber isnot Sored in SHingDirecionAngle o]
memary , the digplay prompts for the [FY
coordinatevalues. Input M-Foirt
Press [F1] (INP) key to input the Coordinete E. 0000 m
occupied Coordinete . vaue Z: 0000 m
If zeroisthe desred value,, press[F6)] [Fe] LAy @
(OK) key.
If the desired coordinate is other velue
then zero, type the coordinate and
press[ENT] keyto acogpt it .
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©A
The next soreen will pronpt for the
backsght point number . The point
number can be dpha or numeric . If
the point number and Coordinete are
gored in memary , the display will
advanceto segp @ | if they arenctin
memary, follow step © .
©B
If the point number and its Coordinete
ae not dored in memary , , the
digplay will prompt for the coordinate
vaue. Type the Coordinate and press
[ENT] keyto acogpt eech v Le.
ONOTE: Press[F1] (EXIT) toback
tostep @ .
Press [F6] key to move the cursor to
|eft to edit the previous character .

A

Setting Backsght Point ]

REC# 2

P

NoM sG] [ [ ][4

SttingDirectionAngle ]

BS

B =

@ The next digplay shows the
badksight angle . If the angle correct
sght and lodk the instrument on the
badksight point. Press[F5] (YES) key
toacoept theangle.

If you ae not sisfied with the
badksight angle, press[F6] (NO) key
toretuntostep ® A

ONOTE : Besure you ae sghted
on the correct backsght point and
ansve (yes) , thelayout paintswill be
incorrectly st .

SettingDirectionAngle L

BS
H(B): 20°00' 00”
>SS OK?

| YES| | NO|

@Typing the instrument height and
press[ENT] .

Type

Height
[ENT]

Setting Layout Point —

InstHt:

X1l B3
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@A
Typeinthepoint number to layout . Type

If the point number and its coordinate in

is stored in memoary , the display will Point
advancetostep @ . Nurmber
If the point number is not stored in

memary , followstep © B.

Setting Layout Point —

REC# 1

P

NuM ised [ [ =] [t][ 4]
B

layout point isshown on the display .

Fom the backdght point , the
instrument must beturned 45° 23’

45” 1o be online with the layout
point , the horizontd disance of
23901 m is the digance
fromingrument to layout point .

©B Type Setting Layout Point ]
Type in the Coordinete for the layout in
N: [{1000.000
point. ress[ENT] key afteriputting | Coordirete | [ r;n
eech vaues . The program will [ENT] Z: 0000 m
continuetostep @0 .
EXIT <—B§
-S|
Type Setting Layout Point L
in
R .
Type in the prism height for the | Prism
layout point . Height
EXIT [-BS
()The ange and distace to the LAYOUT (]

aHR: 45° 23" 45”7
aHD: 23.901 m

ANG[DIST INEZ|GUIDEINEXT]

(F [ [ [F] [ [F

Explanation of Options[F1] to [F6]

[F1] (ANG) -— This option will display the actuel
horizontd angle (HR) and the layout horizontal angle
(dHR) . When tuming the instrument towards the layout
point,, the (HR) will count up to thelayout angleand the
(dHR) will countdownto(0° 00" 00” ).

HR: 243° 26’ 07”
dHR: 0° 00’ 03”

(Tradk)
ANG[DIST |FC | NEZ|GUIDE|NEXT]

F1 [ [FR] [ [ [F]

The angle gption can be sdected from any option
[F2~[FS] .
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[F2] (DIST) —-- Oncetherod personis online with the
indrument , the distance to set the layout point can be
accomplished , The (HD) is the actud messured
distance . The (dHD) is the amount of distance the rod
person must move tap be on the point . The default
digance megsrement isthefinerepeat mode.

(Tracking Screen)
HD: 25364m

(Track)

ANGDISTF]  INEZ IGUIDHINEXﬂ

[F1 [ [F3 [F] [ [F

[F3] (FC) - The [F3] key dlows the insrumat
person to change the distance messurement mode from
the Tracking mode to Finemode. Pressing thekey once
will change the mode . The vetical digance is only
shown on the digdlay in the Fne mode . Pressing
[F3]key 2 timeswill change the current meesurement
modeto the previous mode.

(Fine Repest Scream)
HD: 25364m
dz: -0800m

(Fine)
ANGPISTF] [NEZ4 [GUIDENEXT]

F1 [ [ [ [ [F]

[H] (NEZ) ——- This option dlows the insrument
person to measure the Coordingte after laying out the
point.

N: 0002m
E: -0001m
Z: 0001 m

(Trak)

ANGDIST [FGNEZ IGUIDHINEXﬂ

F] R [FEM [ [F]
[F5] (GUIDE )—- This option has digance fegturesfor
the insrument person , to pass dong indructions to the
rod person , to layout the point . One gption shows the
diganceto dther move (BACK) towardsthe ingrument — RIGHT 1.562
t G0 0.8%5m
or (GO) away from the ingrument and (RIGHT) or tuP 1.009 m

(LEFT) digance to move onto the layout point in case
therod person might have strayed offline..
Theaut or fill information isaso shoan onthe digplay .
This dlows the ingrument person to see the amount of
dirt to cut or fill usng the previousrod height . Refer to
the Guide Option of this chepter for detailed
ingructions.

(Track)

ANG DIST[FGNEZ_[GUIDENEXT

(F] [F] [F] [ [F] [F

[F6] (NEXT) -— This option dlows the ingrument
person to layout another point .

Setting Layout Point —

REC#

2
P

NoM s [~ [ =] (][]
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5.6.7 GUIDANCE FEATURE

The Guide feature can serve two purposesin the field for layout .

Ore use for the Guide feature is to help get the rod person on the layout point faster and more
accurately . This is accomplished by showing the instrument person distance ingtructions which are
then passed on to the rod person .The digance indructions are to move (BACK) , towards the
ingrument , (Go) away from the insrument , and to move (RIGHT) or (LEFT) to get back online
with the layout point . The (RIGHT) or (LEFT) ingtructions are helpful when the rod person is very
closetothelayout point . Pleaserefer to the diagram and ingtructions below .

Another feature thet layout accomplishes is the cut or fill information . Usng the last rod height
previoudy entered , the Total Station will display the cut (DOWN) or fill (UP) information to the

instrument person.
Layout with Guide Feature
Operating Procedures Opedion Diglay
@ From the angle and digtance
layot screen , pres [FH] aHR: 45° 23’ 45”
(Guice) (5] dHD: 23.90L m

ANGDIST 9 NEZ_[GUDENEXT

@The next sreen will display
the distance to moveright or left

to the layout point and to move — Right 1.562 m

back toward the instrument or f G 0.8%5m

away from the insrument . The P 1009 m

aut (DOWN) or fill (UP) , on IANG[DIST| INEZ | |GUIDE|NEXT]

the ladt line of informaion , is
cdauaed usng the rod height

previoudy entered .
(3When the measuring point is
- KEEP 0002m
within £5 mm, the ward KEEP 0001 m
“KEEP’ and (+) o (_) ae KEEP -0002m
diglayed. IANG[DIST INEZ [GUIDENEXT]
@Function of Guidance

Using the function of guidance, it ispossibleto guide aperson of prism side asshownbelow .
Thisfunction is useful when itis difficult to collimate the layout point (PL) directly during executing alayout mode.
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Layout Point O l I K
BaCk
l (dHD>0)
T F
{d=z<0)
- - ‘,,'\,, L - =

RIGHT “~LEFT
o
A »
CaHD<0)
Bush = %

/ Instrurment

57LINEMEASUREMENT (LINE)

The Line Measurement program allows the user to measure the height of an inaccessible object above
apoint . Both the inaccessble object and the point are located dong an established base line. Two
prisms, A and B, are st up gpart from each other below the object to edablished the base line. The
horizontal distance is measured and et in the indrument for both prism A and B. The screen then
shows the vertical distance from prism A and B, the horizontal distance from the instrumernt to prism
B, and the distance dong the base line and the screen will display the vertica distance from prism A to
that point, the horizontal distance for thet point. Additiondlly, the vertical distance between two points
onthe baseline, Point G and L inthe diagram can be measured.
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: e
Qe z——-= - * " PrismB
| Prista Height  _G¥ s
- e v
e e S P Pl S g (et
--‘_,_r'_

[Example: Input of prism height]

Operating Procedures Operdtion Diglay
Pragrams 59 {am
FL SIDSVYp
F2 BS
(DFrom Programs menu , press [Fo) [Fe] 0B SI'CF)JREp
key , to get the next page of FM REMp
B MLMp
progans.
Bl
Pragrams 99 {am
FL REPp
P2 LAYOUTp
[F4 F3 LINEp
FH OHSET
@Press[F4] (LINE) key P
&1
Line ]
PrismHeight
FL. YES
©Press[FL] (YES key. [F1] . NO
Line L
Input P.h Prism Height
@Input the prism height and press | [ENT] P.H: m
[ENT] key.
EXIT [-BS
88
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Line [ |
<STEP-1>Point A
HD: m
Collimate
®Cdlimae prism A, press [F1] A
(MEAS ke , the distance MEAS SET
meesurement will sart. Line =
<STEP-1>Point A
HD* < m
1!
MEAS [SET]
Line [ |
<STEP-1>Point A
® Pes [Fo] (SET) key , the [Fé] HD* 50365
horizontd disiancewill berecorded .
MEAS [SET]
Line [ |
@ Collimate prism B and press [F1] <EEF)EF‘2>FUHIB
: m
(MEAS key, thedigancewill sart. [FQ
MEAS Exi
Line [ |
<STEP2>PRoint B
HD* < m
o MEAS ST
Horizontd distanceisdisplayed . r— —T
Pess [Fg (SET) key , the <STEP2>Roint B
horizontd distiancewill berecorded . HD* 50365
[Fo]
MEAS [SET]
©Sght line paint L , Messured data
tothelinepoint Lisdiplayed. Callimete Line i
e VD: 31025 m
VD : Veticd disance L HD: 50365  m
HD: Horizontd distance from the Off: 7413 m
ingrumenttoL
o EXIT]
Off : Horizontd ditancefromAto L
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Press[F2] (LINE) key
Thisfunction is used when messuring Line [
theline height fromthe groud . G-FOINT
@Sight the pairt on the line before | [F2] V: 907 50" 10”
pressing[F2] key
@Don't move the horizontd tangent
| . X [SET
sorew by setting groud point G .
Line (|
. G-ROINT
Collimete V: 30° 20’ 10”
(DRotete the verticd tangent sorew G
andsight groud point G
[EXIT =T
Line ]
: : LH: 33.38m
1
(2Press [FE] (SET) key , line height off:  25.%27m
LH (LH) and horizonta disence [Fo]
(Off) aredigplayed
EXTTVD NEXT

@To finish the messurement , press[F1] (EXIT) or [ESC] key .

@ Toretun tooperdion procedure @ press[F2] (VD) key .

@Toreurntooperaion prooedure (1) press[F6] (NEXT) key .

The NEXT key is used when the groud point G is not dear and you would like to chedk another groud
point G onthesame verticd line.

580FFSET MEASUREMENT (OFFSET)
Thereare four offset measurement modesin the Offset M essurement .
1. Angleoffst
2. Didanceoffset
3. Paneoffst
4. Columnoffset
581ANGLE OFFSET
This mode is useful when it is difficult to set up the prism directly, for xample at the center of atree.
Flace the prism at the same horizonta distance from theinstrument as thet of point AO to messure .To

measure the Coordinate of the center pogtion, operate the offset measurement after setting the
ingrument height/prism height.

When measuring coodinates of groud point A1: Set the Srument height/prism height .

90
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When messuring coodinates of groud point AO : Set the srument height only . ( Set the prism height
t00)

HD (x)=HD (£)

HD G )t HD from e insfrument fo prizm
HD () HIfrom the insfrument fo Targef

In the Angle Offset Measurement Mode,, there are two setting methods for the vertical angle.

1 Feeverticd angle : The vertical ange will be changed by rotating telescope .

2.Hold vertical angle : Thevertica angle will belocked and never changed by rotating telescope .
When sighting to AO, you can select one way , [Hold] is to fix vertical angle to the prism position .
Whenyou select [Freg] , SD (Sope Disance) and VD (Vertical Distance) will be changed according
to the movement of telescope.

Operating Procedures Operdtion Diglay

Programs 59 {am

F1L STDSVYp
F2 BSp

F3 STOREp
M REMp
B MLMp

OPress [F] key from programs [Fel
menu to get to the next page of E;
progrars. Programs 9/9 Lam
F1 REPp

F2 LAYOUTp

F3 LINEp
F4 OFFETp
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Offset Messurement

FL AngleOffst
@ Pres [F4] to eter OFFSET | [F4] B Dis Ottt
messurement mode. 3 HaneOffst

F4 Coumn Offsst

Angle Offset

@Press [F1] FREE V-ANGLE or
F1 FREE V-ANGLE

[F2] HOLD V-ANGLE to dat | [Fl] P HOLD V-ANGLE
messurement or
[F2]
@Cdllimate prism P, press [F1] AngleOffset
(MEAS) tomesaure. Cdlimate
(If using the continuous Meesurement prism HD: m
mode, when messuremat is P
finished , press[F5] (SET) . [F1
MEAS
Angle Offset
®Collimae point A0 by usngthe |  Sight
horizontd  mation damp ad A0 HR: 54° 45" 257
. HD: 12.304 m
horizontal tangent screw . \D: 2731 m
INEXT] INEZ
Angle Offset
©®The veticd digance from the
insrument to point A0 will be HR: 123° 55" 257
HD: 12.304 m
shown. \D: 1.24 m
INEXT] INEZ
Angle Offset
(DPress[F2] (D) , thedope distance
, . V: 123° 55’ 25”
f point AOwill beshown. :
Of partAD W [F2 HR: 51° 05’ 15”
SD: 13.204 m
INEXT] INEZ
92
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Angle Offset L
®Pres [F3] (NEZ) to show the N: 12.369 m
i R NE2) [~ E: 45.325 m
Coardinae. 7. 3204 m
INEXT] INEZ

% 1) PressNEXT] toreumtosiep @ % 2) Press|ES] to exit OFFSET MEASUREMENT
St Ingt. Height/Prism Height before Sarting measurement .
To st the coordinate of occupied point , refer to SECTION 4.3.1 “Setting Coordinate Vaues of
Occupied Point”.

5.8.2DISTANCE OFFSET
The messirement of aplace gpart froma prism is possible by inputting offset horizontal distance
of front and beck/right and left .

Forerard HD dfy +
e |
RorL HD dil
- ‘ __,l
o I~ Pristn Height
L e
Prism P

Drecupied Point

When measuring Coordinate of groud point A1 : Set the instrument height / prism height
When measuring Coordinate of groud point A1 : Set the instrumernt height only (Set the prism height
t00)

Setting the coordinate of occupied point , refer to SECTION 4.3.1 “Setting Coordinete Values of
Occupied Point”.
Opertating Procedures Operdion Digance
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Programs 50 e
F1L SIDSVYp
F2 BSp
F3 STOREp
DPress [FE] key from progams B MM
e © gt 0 e nex pege o (76l B MLMp
programs. &
Programs 90 e
F1 REPp
F2 LAYOUTp
F3 LINEp
H OF<ETp
Offset Messrement =
F1 AngeOffs
(@Press[F4] (OFFSET) key [F4 72 Dis Offet
F3 HaeOffst
F  Coumn Offst
Dist Offeet -
@Press[F8] toinput offeet distance, | [Fé]
when esch vaue is inputted , | [ENT] oRL: 2000m
press[ENT] key
MEAS INPUT]
Dist. Offset -
@ Collimete prism, press [F1]
(MEAS) to start meesuring . (If using | Collimate HD: > m
the continuous messurement mode, P
when messurement is finished, | [F]
press [F5] (SET) key ). When the MEAS =T
messurement is finished, the result :
Digt. Offset -
will be shown and is carrected by
adding offset velue.
HD: 12304 m
MEAS [SeT]
94
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(B The horizonta distance andvertica

Digt. Offeet

disance from the insrument to HR: 203° 11’ 09”
. . HD: 2.095 m
POtAQis \D: 4.214 m
NEXT
Dig. Offs
®Pres[F2] (D) , thedope distance V: 63° 21’ 19”
[ ]( ) e . [F2 HR: 51° 05’ 15”
from the insrument to AO will be D 4561 m
shown.
NEXT
Dig. Offs
@hres[F] (NE2) , the coordinate | [F3] E: 12.222 m
: . m
of target paint will be displayed . - o
NEXT]

% 1) PressNEXToremtostep @

% 2) PressESClto exit OFFSET MEASUREMENT

583 PLANE OFFSET

Measuring will be taken for the place where direct measuring can not be done . For example distance

or coordinate measuring for aedge of aplare.

Three random target points (P, P2, P3) on a plane will be measured a fird in the Plane Offset
measurement to determine the measured plane . Collimate the target point (PO) then the instrument
caculates and displays coordinate and distance value of crass point between collimation axis and of

the plane.
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P1{Prist)
F3 N
(Prism)_.~" | P2Pris)

PO{Point witho s
Prist) JA /

X Target heights of P1 to P2 is set to zeto
g automatically

Setting the coordinate of occupied point , refer to SECTION 4.3.1 « Setting Coordinate Values of

Occupied Poirt “
Operating Procedures Operdion Diglay
Programs 50 {am
F1L STDSVYp
F2 BSp
F3 STOREp
OPress [F6] key from programs FM REMp
menu to get to the next page of [Fo] o MLMp
progars. E;
Programs 90 {am
F1 REPp
F2 LAYOUTp
F3 LINEp
F OFFSETp
Offset Messurement L
@Pres[H4] togettotheOffsetmenu | [F4] g girglce)ﬁq:;set
diglay. F3 PaneOffsat
F  Column Offst
Flane Offst (|
®Pess [F3 to sat Pane Offsst | [F1 gg(:‘)l# m
Meesurement .
MEAS [SET
9%
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@Sght prismPL, press[F1] (MEAS) FaneOffsat
tomesaure. Collimate
( If uwing the ocontinuous PL 2‘801# 5369 m
messrement  mode |, when [F1]
messurement isfinished |, press[F5]
(SET) key) MEAS Es
Hane Offset
Cdllimate
NOO2#
P2 D: m
(BMessure the paints P2 , P3in the [F1
ey MEAS =
Cdllimate Hane Offset
P3
NOO3#
[Fl] D: m
MEAS Es
® The insrument cdaulaes and Plane Offst
digplays coordinateand digancevadue
of cross point betwean collimation HR: SA° 45" %57
. HD: 2.095 m
axisand of theplane. \D: 4.214 m
NExT
(DCollimate PO by usng the Plane Offset
horizontd motion darp and
horizontal tengent srew . Theverticd | Callimete HR: 106° 37" 20”
. . . HD: 2.474 m
digance and  horizontel  distance FO \D: 2093 m
from the indrument to FO will be
shown |NEX11
Hane Offset
(8)To show the Sape Distance , press
V: 49° 45' 55
R (D ’
[F21(=D) [F2 HR: 196° 37’ 20”7
SD: 3241 m
NExT
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OPes [F3] (NE2) to show the
Coordinete of target point .

Pane Offset

N: 10.365 m

E: 2.35m

z 4.214m
NEXT]

% 1) PressNEXToretmtostep @

% 2) PressESClto exit OFFSET MEASUREMENT

@In case the calculation of plane was not successful by the measured three points, error displays .

Start messuring over again from thefirst point .

@Error will be displayed when callimated to the direction which does not crosswith the determined

plane.

584 COLUMN OFFSET

If it is possible to measure circumscription point (PL) of column directly , the distance to the center of
the column (PO) , coordinete and direction angle can be calculated by messured circumscript points

(P2) and (P3) .

The direction angle of the center of the columnis 1/2 of total direction angle of circumscription points

(P2) and (P3)

Setting the coordinate of occupied point , refer to SECTION 4.3.1 « Setting Coordinate Values of

Occupied Poirt <

Operating Proosoures

Operdion

Diglay
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Programs 5/ {am
F1 STDSVYp
F2 BSp
F3 STOREp
FM REMp
B MLM
(DPress [Fo] key from the programs | [F6] P
menu to get to the next page of &
prograns. Programs 9/9 Lam
F1 REPp
F2 LAYOUTp
F3 LINEp
F OFFSETp
Offset Messurement L
FL AngleOffst
@Pres [F4] to etter the Offset | [F4] B Dig Offsst
Messurement menu. F3 PaneOffsat
F  Column Offst
Column Offset L
Cent
(3Press [F4] to gat Column Offst | [F4] HD-H
Mesauring .
MEAS Esi
@ Colimae the ceter of the
column (PL) and press[F1] (MEAS) . CoumOffet p
(If usngthecontinuous meesurement | Collimate
mode, when messrement isfinished, | PL Center
oress [F5] (SET) key ). After the | [F1] HD: 52369m
messurement,  angle  messuring
display of the left side (P2) will be MEAS [T
shown.
Column Offset L
®XCollimate the paint (P2) on the left | Collimate Left
Sde, press[Fo] (SET) key . After the P2 HR: 130° 24' 05”
messurement,  angle  messuring [Fe]
diglay of the right side (P3) will be
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Column Offset (-

Right

HR: 50° 20’ 55”
®Cdlimae the right sde of the
column (P3) , press[FE] (SET) key, | Cdllimate
after the messlrement , the distance P3 @
between the instrument and center of [Fo] CoumnOffsat )
the column (FO) will be calculated
anddiglayed. HR: 203° 11’ 09”

VD: 4214m
NEXT] [SD NEZ
Column Offset (-
i V: 203° 11" 09”

@OPress[F2] (D) , thedopedigance |  [F7] R 10 05 157
of point POwill beshown. D: 4.561 m

INEXT] INEZ

Column Offset (-
(&To show the Coordinde, pressthe | [F3] E. 235 m
[F3] (NEZ) key . z 4214m

INEXT] INEZ

% 1) PressNEXToremtostep @

¥ 2) PressESC | toexit OFFSET MEASUREMENT
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6 MEM ORY MANAGEMENT M ODE

= E Press[F3] key
Prg Sd  Mem Com Ad Pea

L MEMORY MANAGE MODE
Thefollowing items are available in this mode:
1. Display Internal Memory and Card Memory Status
2, ProtectingaFle
3. DdetingaFile
4, Renaming aFileName
5. Initialization

6.1VIEW INTERNAL MEMORY STATUS

The NTS-660 serieswill digplay the memory Sze, theamount of free memory and the expiration date
for theinternd lithium beitery .

Operating Procedures Operdion Digolay
Memory Manege L]
(DPress[F3] key to view thememory Momaysze 16384Khbyte
Sze, theamount of freememoary [F3] Memory free 16384Kbyte
INIT. FILQ
@Press[Fo) (File) key . Memory Manage ]
CONAG.SYS 1567 01-25
Each Hle gaus (Fle name , Hle DEFAULTRAW 1005
name edenson , Ussd memary | [F9 0902
cgpadity , Dete) areshoan. ?@U LTP1S 014
Press [ESC] to relum to the main AXED LYR 12558 11
I — SOUTH LIB 2563 12-26

PRO REN [DEL NI
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TheFileformat isexplained asbeow :
CONFG .SYS  SydemFile
DEFAULT LYR  PoodeLayer File
DEFAULT .LIB PeodeLibrary Fle
AXED PTS Fixed Points Data Fle

*kkxkxk RAN Raw DataFle

FrFEEXE PTS Coordinate Data Fle

FrkExERx HAL Horizonta Alignment Data File
*exxkkx VCL Vertical Curve DataFle
Frxxkxk XDE Cross Section DataFile
FrExRxk STK Fill/Cut DataFile

*kkkxxk DT Layout Data Fle

6.2PROTECTINGAFILE

Protecting one or more files can be accomplished with the file protection mode .When a file is
protected , an agterisk gppears after the file name extendon . If afile is protected , you can not delete
the file unlessyou remove thefile protection.

ONOTE : All the files stored will be erased by initidizing the memary, even if the files are

protected .
Operating Procedures Opedtion Diglay
Memory Manege iz
CONHAG.SYS 1567 01-25
(DEnter the Memary Managemenu. EULTRAW 1025
DEFAULTPTS 2014
1005
AXED LYR 12558 -1
SOUTH LIB 2563 12-26
PR]_REN [DEL KRN
Memory Manege L]
et AXED LYR 12558 -1
SOUTH LIB 2563 12-26
@Pes[P] (1) o [F] () key to A SURVEY RAW 1025 12-27
o fi Al TAX PTS 2014 12-28
ecafile e LAYOUT PTL 12588 1229
PRO_IREN DEL t
Protection (A
[SOUTH .LIB]
®) Press[F1] (Po) key. [F1
|ON| [OF]
102
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Protection Lr |

GPress[F5] (ON) key 1) [SOUTH LIB]
The file is protected and digplay will [ Fle ProtectionisON

reuntofilename

|ON] OFF]
1) When you cancd the pratection, repest the procedure sbove mentioned and sdlect [F6] (OFF) key .
*2) If afileisprotected , an agterisk will bedisplayed inthe end of thefilename

6.3RENAMINGAFILE

Files can be renamed ininternd memory . When renaming afile, the old file name gppearsabove the
input line for the new file name . When typing the new name , you do not have to input the file
extenson. (CONHG .Sy Sisasysemfile, can not berenamed )

Operating Procedures Opestion Diglay
Memory Manege L]
CONAG.SYS 1567 01-25
DEFAULTRAW 1025 0902
(DEnter the Memory Manage menu DEFAULTPTS 2014 1005
AXED LYR 12558 0111
SOUTH LIB 2563 12-26
PRO_|REN [DEL ERNEN
Memory Manege i
i~ AXED LYR 12558 -1
et SOUTH LIB 2563 1226
@rRress[F5] (1) or [F8] (]) key, to A SURVEY .RAW 1025 122
o fi Al TAX PTS 2014 12-28
ectafle. e LAYOUTPTL 12558  12-29
PRO REN DR} [ t] [ V]
Rename (|
Oldname [SOUTH .RAW]
New name [ ]
(®Press[F2] (REN) key [F2
ALPH 5] [~ | [~ ]
Rename (|
- L Oldname [SOUTH .RAW]
@Enter a new file name within 8 New TIANHE ]
chaadters.
Press[ENT] key 1)
APH SPd [ ] [~
1) Referto Section3.12  “How to Enter Numerdlsand Alphebet Letters
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6.4 DELETINGAFILE
The delete mmode erases &file from internal memory. If afile is protected, the file can not be erasad.
Hle protection must be removed before you can ddete afile. (CONHG . SYSisasysdem file, and it

cannot beerased))
Operaing Procedures Opedtion Digplay
Memory Manege (|
CONHG.SYS 1567 01-25
DEFAULTRAW 1025 0902
(DEnter the Memory Managemenu DEFAULTPTS 2014 10-05
AXED LYR 12558 0111
SOUTH LIB 2563 12-26
PRQ REN PEL |t 1]
Memory Manege (|
i~ AXED LYR 12558 -1
e SOUTH LiB 2563 1226
@PRres [P (1) or [Fo] (1) key, to A SURVEY .RAW 1025 12-27
o fil A TAX PTS 2014 12-28
etafie. e LAYOUTPTL 12558 1229
PRO REN DB [ t] | V]
DdeteFle { -
[SOUTH RAW]
@Press[F3] (DEL) key [F3]
YES| | NO
@Confirm the file name , press[F5] | [FB]
(YE9key.
®|f afileis protected , the file can not be erased . Fle protection must be removed before you can ddetea
file.

6.5INTIALIZING INTERNAL MEMORY
The initialize memory option will erase ALL HLES in the internal memory and dl files can not be
retrieved .

Operaing Procedures Opestion Digplay
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Memory Manege L]

(DPress [F3] key from the programs Memory sze 16384Kbyte
menu icons | the ity 3 Memory free 16384Kbyte
and free memory space will be
diglayed . NS ALY
@Press[F1] (INIT) key [F1] Memory Manege -
(3Confirm the digplay and press [F5] Irterrdl formet. 2
(YES key.

Interna memory formeatting begins. [FB] VES
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7 COMMUNICATION MODE

3 HH B

Prog S)d Mem Com Ad Paa
Press[H4] key

Communication Mode

The communication modes are usad for setting the Baud rate (Protocol), receiving a file (Data file
in and sending afile (Datafile out). A data transfer program on your PC that supparts (Y MODEM)
will be necessary to send of receive datafiles.

7.1ETTINGPROTOCOL

To trandfer data files to and from the NTS660 saries and a PC |, the baud ratemustbe the same . The

baud rade ssctionsare 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200.
Operating Procedures Opedtion Diglay

Communication

F1 CommsSeup

F2 DaaFleln
(DPress[FL] (Pratocol) key . [F1 F3 DaaRleOu

[ Communication Port Setting]
Baud 2400
@Us the arow keys [F3]~[F8] to Eafa';y

highlight your choosed Baud rate Sop 1
when the caret Baud rae is| [F3]to[Fg <] [=] [t][}]

highlighted , press[ENT] key . [ENT]

Communication
F1 CommsSeup
F2 DaaFleln
F3 DaaFleOut
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72DATAFILEIN

You can trandfer datafilesfrom aPC to the NTS-660 Series.

Operating Proosdures Operdion Diglay
Make sure theingrument isreedy and Commurication
waiting for the dda file before you FL CommsSeup
, F2 DaaFleln
commeand the PC to send thefile. [F2 B3 DaaFleOut
(OPress[F2] (Datafilein) key
DaaFleln
@JThere is a prompt on the diglay , Areyoureedy ?
press[F5] (YES) torecave daa. [F]
oK [cANCL
(@Commend the PC to send thefile at
this time . Hle name , amaut of DaaFleln
received daa (Byte)/Cepecity of the [SOUTH  PTL]
file (Byte) and procentage will be
shown Whenthetrandfer iscomplete, /8676 ©
the digplay will retumn to the main
menuiocons.
7.3DATAFILE OUT
You cantrander datafilesfrom the NTS660 Sariesto PC.
Operating Proosoures Operdion Diglay
Méake are the PC is ready and Communication
waiting for the daa file before you FL CommsSeup
. F2 DaaFleln
commend theNTS660 sriesto send B DaaFleOut
thefile. [F3]

OPresyF3] ( Daafileout) key
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@Press[FB] (1) o [FA] (1) key and
[ENT] keyto Hect afile.

Fle name , amout of received data
(Byte) / Capedity of thefile (Byte) and
procentage will be shown When the
trandfer is conplete , the digplay will
returnto themain menuicons.

Sdect

Hle
[ENT]

Memory Manege (|
SURVEY RAW 1025
0902
TAX  PTS 2014 1005
SOUTH PTL 12558
o811

PR REN el ERNEN
(|

DataFileOut
[SOUTH  PTL]
0/102250 (20
oK [cANC]
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8. PARAMETERSSETTING MODE

B EE

Prog Sd

Mem Com Adj Paa Press[Fo]

Parameters Setting Mode

In this mode, setting of parameters regard with measuring, displaying and communications will be

dore.

When a parameter is changed and s, the new vaue is gored into memoary.
Press[F6] key from the main menu icons, the following display will be shown.
The parameter modesis dassfied in Measurement and Communication.

Pearameters

F1 Messurement
F2  Communication
3 Password

4 Sydem

81PARAMETER SETTING OPTIONS
811 PARAMETER FOR MEASUREMENT AND DISPLAY

Menu SHecting Item Conterts

1.Ang. Unit deg/gon/mil Sdect degree (360° ) , gon (400 G) ar mil (6400 M) for the
mesaring angle unit tobe shown on thedisplay

2.Tilt OFH1axisaxis Sdet the tilt sensor option for OFF; (1axis) verticd only or
(2axis) vertical and horizontel
Sdect the codfficient correction for refraction and earth

3.W-Corr. ORH0.14/0.20 curvature . Sdlectionsfor therefraction coeffident are:
OFH No Carrection) ,K=014or K=020

4. PresUnit mmHg/inHg/hpa | Sdect theair pressureunit for theatmospheric corection

5.Dae midy, dmy Sdect thedate formet shown onthedigolay

y/m/d DaeMonthYeer, MonthDay/Year , YeerMonth/Day
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Tun ON/OH-thebacklight
6. Light OH-ON NOTE : Resume MODE ON/OH- option is given priorty to
regardiess of the setting of thisitem
7.9Abuzz ORFON Sdect theaudio tone OFForON for the Set Audio Mode
8.V-0 Zenith/Level Sdect theverticd anglereeding for Zenith O or Horizonta O .
It is eble to retain presting angle after turning power off .
9. HAmem OFMemON (MEM.ON)
NOTE: After changing this parameter , turn the power switch
off once.
10.NEZ mem OHFMEM.ON | Sdect the gption to store the coordinate (NEZ) for the oocupied
point when power isturned off .
11. Dig.Unit meter/fect Sdect the distance mesauring unit Meter or Feet
SHecttheFet type.
12. CEmft Usf/intl f USaurveyfest : 1m=3280833333333333ft
Internationdl Feet: 1m=3.280830895013123 ft
13 RIL lock OH-ON Prohibit switching angle right or left by soft key in angle
messurement mode.
OHF: Switchingispossible ON:Prohibition
14. mft Lock OH-ON Prohibit switching meter unit or feet unit
OFF: Switchingispossble  On: Prohibition
15.N/E-Ord NEZ/ENZ Sdect the digplay format in the coordinete messLrement mode
for NEZor ENZ
16. Temp.Unit Cl °F Sdect thetemperature unit for the a@mospheric correction
17.Min.Ang. OH-/ON Sdect theminimumanglereeding OF=/ ON .
[ON: 1”7 o OFF: 5 ]
The auto power off function can beturned OF-or set ON .
18.AROF OFHON (30) OF: notuse ON: 30 minutes(numerickey)
(EDM) aut off time after distance meesurement is completed
19.EDM wat | OFHON (10) canbechanged .
OF~: EDM never aut off ON: Edmis aut off after 10
minutes.

812PARAMETER FOR COMMUNICATION
Factory default settings are indicated with underlines.

Menu Sdecting Item Contents
1.BaudRae | 1200/ 2400/ 4800/ SHectthebaudrae
9600/19200/38400/57600
2. Paity None/Odd/Even SHect thepaity bit .
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3.Datal 7/8

SHet thedatalength seven digitsor eight digits

4. Sop Bit 1/2

SHetthestopbit.

5. Frotocol OFF/ON

external deviceso datais not send again .
OFF: Omitthe[ACK]
ON : Sandad

When communicating to an externd device , the protocol
for handsheking can omit the [ACK] coming from the

82FETTING PARAMETER

821 PARAMETER FOR MEASUREMENT AND DISPLAY

[Example Setting] Atmogpheric pressure:hpa ,  SABUZZER : ON

Operating Procedures Operdtion Diglay

(DPress [Fg] fram the main menu
icons to access the parameter

option menu.

[Fel

Parameters

F1 Messurement
F2  Communication
3 Password

FM  Sdem

@hres the [FI] (Messrement)
key.

[Fi]

Parameters (Mess)

(|

W-cor [OF 014 020
PresUnit [mmHg] inHg hPa
Dae [midy] dmly  yim/d
Light [OF] ON

AngUnt [DEG] GON MIL
Tilt [OFF] 1lais 2axis

(3)Press[F6] (|) to sdect the menu.
(Example: PresUnit)

Parameters (Mess)

SET jeaNay [ ~J[t] [ |

jE_l

AngUnit [DEG] GON MIL

[Fé] W-car [OF 014 020
PresUnit [mmHg] inHg hPa

Lighw [OFFf ON

Tilt [OFF] 1laxis 2ais

Dae [midy] dmy  yimvd

Parameters (Mess)

[SET jeANey [ [~ ][ 1]

(-

PresUnit [mmHg] inHg hPa

Light [OFF ON

AngUnit  [DEG GON MIL
Tilt [OFF] 1axis 2ais
@Pres[F3] (—~) keytosdecthpa. | [F3] Wecor  [OFF] 014 020

Dae [midy] dmy  yimid

ST jeanal [~ ][ t]
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Parameters (Mess) {am
Tilt [OF] laxis 2axis
W-cor [OF 014 020
GHetthe SAbuzzby press[Fo] | [FE] PresUnit [mmHg] inHg hPa
Dae [mdy] dimy yim/id
(1) key Light [OF]  ON
SABuz [OF ON
ST [CANCU [ ]| - || t]
Parameters (Mess) {am
Tilt [OF] laxis 2axis
W-cor [OF 014 020
©Pres [F4] (—) key and Hect | [H4] PresUnit [mmHg] inHg hPa
Dae [mdy] dmy yim/d
[ON] Light [OFf ON
SABuz [OF] ON
=T feanay [~ [ t] (4]
Parameters (|
F1  Messurament
(DPress[FL key %1 F1 F2  Communication
[FL] (SET) key .%1) [F1] 3 |
FM  Sdem
1) Tocanod thesetting, press[F2] (CANCL) key .
822 PARAMETER FOR COMMUNICATION
Operating Procedures Operdtion Diglay
Parameters (|
(DFrom the main menu icons, press FL  Messurement
[Fo] key to access the paramders [Fel g Corrrmp g|ca10n
option menu. F  Sydem
Parameters(Mess) L
(@Press[F2] (Communication)key BRae [1200] 2400 4800 9600
Parity [Nond Even Odd
[F Daal [§ @ 7
To sdect a higher Baud Ratemove SopBit  [1] 2
the cursor to theend of Baud Rateand Protocol - [OFF - ON
press[F4] () key . se B [~ [~ [f]
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PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn



http://www.fineprint.com.cn

(3)The next deps are same as section
821 “Parameters for Messurement
and Digdlay”, refer to the Section
82.13%1)

Communication”.

*1) Press [F2] (EXIT) key to restt to the factory default settings (SOUTH totd Station current fixed
protocal). Factory default sdttings are indicated with underlines in Section 812 “Paamees for

823 PASSWORD OPTION

Default Passwor d (883388)

A password can be st in the NTS-660 seriesto sscure the use of the ingtrument. The default passvord
is 888888. Once a passwvord is edablished the user can disable the option or change the password .
Oncea password established and the option isturned off , the passwvord will alwaysretaininmemory .
When turning on the instrument after a password-input screen gppears before the sEif-test mode. Type
inyour passwvord and press[ENT] to continue.

A maximum of 6 digits can be entered as a password. If 3 unsuccessful attempits are made to input a

password, theinstrument will shut off automatically.

Disablethe password

After apassword is established , you can disable the passvord option . Once you dissble the option ,
the password-input screen will not appear every time you turn on the instrumernt .

Disable Passwor d Option
Operating Procedures Operdion Diglay
Parameters jE_l
(DFrom the man menu, press [Fo] FIL  Messurement
: F2  Communicaion
key to access the parameters option [Fel B Paswvod
menu. F  Sydem
Pesswaord [ON] (=
To chenge passvord R2...
@Fress[F3] (Pesword) key to aovess [F3] Eneble Paametars ...
Passvord Option screen. Dissble Parardters Fo...
[EXIT| |CHANGH | ON | |[OFF|
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Password [OFF] e
® Pes [B] key to tum off
thepassward option . Theindicatron | [F6] fodage aareas 2
the upper Ieft sde of the soreen will Dissble Paramdters Fe...
show [ON].
[EXIT] |CHANGH | ON | |[OFF
Parameters ]
@Press[ESC], the soreenwill back to FL  Mesurement
the Parameters Satting menu. [EC g mgma]m
F  Sydem

Changing a Passwor d
It allows you to change the origina password, the new password will take place of the original
password in memory.

Operating Procedures Operation Display
Parameters ]
(OFrom the main menu, press [Fg| Fl - Mesrement
key to access the parameters gption [Fa] g pm,orgmm
menu. M Syem
Password [ON] (e
@Press [F3] (pesvard) key to | [F3] eroe Pessnord Bres F2 K
. e %
aocess Passvord Option screen. Type Use Passwvard Press FSKS
pessword Off Pessvord Press F6 Key
®lnput the password and press | [ENT]
[Tl B AN [oN][OF
Pasaword [ON] e
@ Passvard  Option soreen will Input old passward:
appe .
(] Input new passivord;
To change the current password Input new again:
press[F2] (CHANGE) key . EXIT [CHANGE ON | [ OF

114

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn



http://www.fineprint.com.cn

(BJThe passward input screen will

Password [ON] L
appea . Input
Input old password:
Input the current password and ﬂ.1e passivord Input new 4
new one, press [ENT] , thentypein | [ENT] Input new again:
new password to confirm.
BXIT =
Password [ON] L
(6The screen shows “Change The
Passvord OK!™; the  instrument Input old pesswvord:
Input newpasword:
autometically refums to Parameters Input new agan:
Optionscren. Change The Password OK !
EXIT] B3
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STANDARD SURVEY SOFTWARE

9MAIN FEATURE OF STANDARD SURVEY SOFTWARE:

eMultiple Job Files

Sandard Survey Software uses named jobs with separate files for raw data, coordinates and rings.
The job is given alpha numeric names with up to eight characters. You may have many jobs on the
sysem. You may have many jobs on the sysem. You may create a new job for soring deta, or you
may open an existing job for data sorage. The currently selected job is usad for storing observed data.
You may aso deletejob files.

eTraver & Topographic Recor ding Sequences

Backsght and Foresight observation options dlow user to record traverses or sets of multiple
obsarvations in any sequence. Multiple observations of foresghts and backsghts are averaged
dynamically. A sde shot option alows single key collection for topographic surveys. Traverse and
topogrgphic collection may be combined.

oOffxts
A sngle offset option is activated by afunction key and alows manua entry of perpendicular offsets,
or calculated offsets, including remote elevation from a second angle reeding.

ePoint Coordinateand Sring Generation
Coordinates are generated in red-time with optiona Sorage. Sored coordinates are recalled at
occupied gations and used for back bearing caculation.

eHorizontal Circle Setting
Backsight bearing may be set on the instrument from calculated coordinates or manual input.

eContra point CoordinateLibrary
Separate control point library is accessble by dl jobs for storage of frequently used coordinetes
Control point file may be entered manually, or uploaded from compuiter.

ePoint CodeLibrary
Point codes may be selected from thelibrary file.

eEdit and Delete Data

Raw data, point coordinates, control point coordinates and codes may be edited and ddleted in the
NTS660 sies.

eDownload to Serial Port
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Raw data, coordinates can be sent to acomputer by usng aserid cable.

eUpload Point Codefrom Serial Port
The point code of NTS-660 may be created by uploading codes from acompuiter.

eUpload RoadsDesgn data from serial port
Horizontal aignment data, vertica curve data and cross section data for Alignment Set out can be
uploaded from serid port.

ePoint Setting Out

The sandard Setting out program computes bearing and distance, displays offsetsto setout point after
each measurement. Coordinetes of points as st out can be saved and differents downloaded in the
cutffill report.

Note thet the scale factor defined under the SETUP will be used in the calculation of setting out
digances.

e3rings Sting Out
Setting out of points by gring (point code ) dlows the setting out of points on aline created in design
oftware,

e Road Setting Out
Two options alow the setting out of points by chainage and offset from a road digiment. Refer to
Road Design.

eTraver eAdjugment
The Bowditch adjustment method is used to adjust a recored traverse. The traverse is defined by
entering start and end points and the intermediate points are determined from foresight observations.

eRexxtion

Computation of coordinates from known points. The method of calculation is dependenton the data
available. Either two points with angles and distances, or three points with angles only are required.
Where more then three points and up to maximum of 10 points are available the least squares method
isusad.

Note thet the scale factor defined under the SETUPfunction will be usad isthe calculation.

eOccupied Paint Elevation Computation
Computation of the occupied point eevation by single obsarvation to aknown point.

o| nter sections
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Coordinates calculation from two known points, with either bearings or distances.

elnverse
Computation of bearing and distance between 2 known poirts, Note that the scale factor defined
under the SETUPfunction will be used in the calculation of distances.

eArea Calculation
Areacdculaion of aseridsof points defined by point code.

eRadiation
Coordinates of apoint can be computed by entering bearing and distance.

eMissng Line measurement
The dope distance, horizontal disance and vertical distiance between two points can becomputed.

eBatterboards

A program for setting out in building area. If two points can not be setout, a baiterboard can be placed
in the vicinity. Next the intersection point of the line connecting two setout points and the betterboard
can befound.

eTape Dimensions

Tape dimensons is a program which integrates surveying using a total Siation and a messuring tape:
Thisprogram is especially ussful when aquick survey of an object isrequired.
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10 GENERAL INFORMATION

10.1SPECIAL KEY

The [ENT] key isthe most commonly used key. It isused to record measurements, complete screen
input, continue processing after awarning or prompt has been displayed. The  [ESC]  key can be
used to bresk out of any function. It will alow you to exit a screen without saving input, exit amenu
and returnto ahigher level menu.

Function keys are used to access extended screens when alabd is displayed on the bottom row of the
creen.

10.2MENU DI SPLAY

St Rec.  Edit Xfe  Prog L]

JOB
SYSOPTN
JOBOPTN
SCALE
TEMP/PRE$

B [<] [—] [I] [1]

(] (] [R] [H] [B] [m]

The main menu is displayed acrossthe top line of the screen. Sub menus are displayedas pop down
menus U [«] ad [—] key, asdifined onthe bottom of the screen, to move between main
menuoptions. Use [1] ad [|] keytomovethe highlight bar onthe sub menu. Press[ENT] key
to sdlect the highlighted sub menu option.

If the sub menu hasfurther optionsthey will be displayed on the Sde. The side menu will be displayed
when Enter keyispressed. Use [1] and [|] keyto movethe highlight bar, then press[ENT] key
to select the option.

Press[ESC] key to return to the higher level menu.

10.3KEY INPUT

ABC  DEF  GHI

New |ob ©® 0 o

_T ob oo MHNO  POR
Deseription [ 1] o O O
Hame — LTRSS
Instrument [ 1] o D e
fa =F K
© «

EMT ESC POWER

) (o)

L

All keysare entered into screens.
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Use the cursor keysto move from onefield to another.

When the cursor is on the bottom of screen, press[ENT] key to save data, then exit screen.

When inameasure option screen, the measurement can beinitiated; point codes can be accepted as
displayed by pressing [ENT] key.

Press[BS key to delete the character to theleft of the cursor.

When aninput field islarger than the screen, thefield scralls to the left. When the field isfull, further
input is not accepted.

Some soreens will display function keys labels, press the corresponding function keysto accessthe
additional screen.

Alpha charactersmay beentered by first pressing the function key [F1] when labeled [Alpha]. This
will make the Alpha cheracter set active on the numeric keyboard. In any measuring screen or arny
screen that requires manualy input, the [F1] will toggle between [Alpha] mode and [Num] mode on
the keypad.

There are 3 letters difined on each key, once pressiit, one letter will be appeared. When the required
letter isdisplayed, press I to move the cursor to next position.

For example, input “ABS” :: enter “A”, press| 7] key once. Movethe cursor toright, input “B”, press
[7] key twice, (“C” requiresthree [ 7] key presses). Press[1] key, input “S”.

10.4 OPTION SCREEN

System Options {am
VAMode ZENITH
STNFile
Prompt
Display NEZ
=] =]

[A] [R] [B] [F] [m] [F]

Option screens have fixed input values, to change the options use the [« and [—] keysto scrall
through the values When the cursor is on the bottom of the screen, press[ENT], it will be exited and
al the changed parameterswill be saved.

Press[ENT] key, the highlight bar will be moved to further option.

When the highlight bar ison the bottom line of screen, press[ENT] to exit and save the changes.
Press[ESC] to exit without saving the changes.
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105HORIZONTAL ANGEL INPUT
The horizonta angle can be entered inWhole Circle Bearing.
Whole Circle Bearing

N

CN 154, 0645(134% & 45" )
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11 GETTING STARTED
Turn onthe maching, below screen will be showed.

HEEE
Prog

Mes Men Com Ad Para

[R] [R] [B] [H] [] [F]

Program Menu

Press[F1] key to enter program menu, information wil be shown below.

Programs 50 {am

F1 SIDSVY p
BS p
STORE p
REM p
MLM p

J8439

[P2]

Press[F1] key to enter sandard measuring program.

St Rec. Edit Xfer Pog

JOB
SYSOPTN
JOBOPTN
SCALE
TEMP/PRE$

XM (<] [—]

[r] [R] [B] [H] [B] [&]
EXIT (FL) : Exit the gandard measuring program. (FL)
— —(F2/F3): Movethecursor toleft or right.
| 1(F4/F5): Movethecursor up or down.

122

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn


http://www.fineprint.com.cn

12 SETUP

Thismenu dlowsfollowing functions be parformed :
(1) Cresate, open, deletejobfile.
(2) Sagygem
(3)  Sdectjob
(4) S defactor
(5)  Input temperature and pressure
Standard measuring program reguire thet every time messuring you must create ajob file name, if not,
sysemwill create adefaullt file name (default) autometicaly. All the measuring results will be saved

inthisfile.
12.1J0B
Intre [Setup] menu,ue [1] o [|] tosdect [Job], press[ENT] key, below screen
will be displayed.
St Rec. Bt Xl@  Pog -
JOB NEW

SYSOPIN | OPEN
JOBOPTN | DEL
SCALE
TEMPPRES

BXIm <] [—]

(R [R] [B] [HM] [B] [
Three options can be selected.

(1)  NEW : Cregteajobfilename.

(2)  OPEN : Openanexigedjobfilename.

(3) DEL : Ddeteajobfilename.

() When [NEW] issHlected, press[ENT] key, neither screen will be shown.

New Job |
Job ISOUTH |
Desription
Name INANFANG |

Instrument

AP ] (B [« ] [—]

(A] [R] [B] [R] [B] [F]
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ALPH (F1): Letter locking key. Pressit, it will tumns to numeralslocking key.

BS(F3): Backspace key. Useit to delete previous letter.

Job: Job name.  All the measurement detawill be gored inthisfile.

Dexription:  Information of the project. (Can be defailt)

Name: Operator’s name (Can be default)

Ingrument: Theingrument model(Can be defauilt)

A job name hasamaximum of 8 cheracters and should be made up from the lettersA-Z, numbers 0-9
and theminussign ( #$ @ %+ -), but thefirst character can not be apace.

After entering anew job name, press[ENT] key to move the cursor to the next option. Enter the
ingrument mode, press[ENT] key when the cursor is on the bottom line of the screento exit and
save the setting. Press [ESC] key to exit the screen without saving the settings.

The new job will become the current job. If thejob name dreedy exigts, the message“Job Alreedy
Exists” isdisplayed. Sdect OPEN option to ssealist of current jobs before creating the new job if you
are not surewhich jobscurrently exist.

(2) When [OPEN] issHected, press[ENT] key, the soreen isdisplayed asfollowing.

[SHect Job] |

Current Job SOUTH

Sdect Job DEFAULT
SOUTH

(] [R] [RB] [M] [B] [F]

Current job: Current job file nameisdisplayed.

SHectjob:  All thejob file name in memory are displayed, it dlowsto use arow keysto move
cursor to select afileto open, preS key, thefilewill be opened as Job file. Press
@ key to abandon currert selection and return to last screen.

(3 When [DEL] issHected, press[ENT] key, the screen isdigplayed asfollowing.

[Ddete Jb) L
Current Job SOUTH

Sdectdb | DEFAULT
SOUTH
AK

(A] [R] [B] [R] [B] [F]
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To delete ajob from the internal memory, move the cursor to the required file and press[ENT] key.
[Deete Job] -

Deletejob

Al Prs BAJ Vg ks [

prug [cuts [P1

(] [R] [R] [H] [B] [F]

Page 1:

All (F1): Deetedl filesof the job which neamed AK (Fixed datais not included)
PTS(F2): Deletedl coordinatesof the job whichnamed AK

HAL (F3): Delete the horizonta alignment detaof the job which named AK
VC(F4): Deletethevertical curve dataof the job which neamed AK

XSEC (F5): Deete the section dataof the job which neamed AK

Page 2:

PTLIB (F4): Deletethefixed pointsdatacf the job which neamed AK (All thefixed points are Sored
infixedfiles)

CUTS(F): Ddetethe cutffill dataof thejob whichnamed AK

When the datais not exsited, the screen will not be changed. Otherwise the prompt “Are you sure?’
will be digplayed.

[DdeteJob] L

Areyousure?

o BT
(] [r] [RB] [F] [B] [F]
Press[F4] (OK) key to delete the data to be deleted. To restore last screen, press[Fo] (EXIT) key.
Note: (1) Current job name can not be deleted.
(2) Press[ESC] key to exit from any submenu and return to upper menu.
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12.2SYSTEM OPTIONS
In [SETUP] menu,choose [SysOptn] byusng [|]1 or [1] key, press[ENT] keyto

access System Options screen.
System Options {4
VA Mode ZENITH
STN Fle ON ‘
Prompt

DisplayNEZ

=] =]
[l [R] [B] [M] [B] [
VA Mode : This mode specifies where vertical angles are reed from, select by using («—) or (—)
arow key.
(1) (ZENITH) Thevertical angleis 90 degree face left to horizontal and decreasing towards Zenith.
(2 (LEVEL) Thevertical angleis O degreeface left to horizontal and decreasing towards Zenith.
Notethat use [ENT] key or up and down arrow keysto enter next setting.
Sation File(STN File) : Set station file ON or OFF by usng («—) or (—) arrow keys
(1) If the ation file option is ON when the fixed poirt file will be scanned for coordinates before
prompting for the coordinates. When the same point number is saved in POINT or PTLIB data base,
the datain POINTSisrecdled and used.
(2) If the gation file option is OFF, the fixed point file is not searched.
Prompt : Usng (<) or (—)keysto set the order of coordinetes : N/E/Z or EIN/Z
Digplay XYZ : If the Digolay XY Z isON the cooedinates are digplayed.

If the Display XY Z is OFF the cooedinatesare not displayed.

Press[ENT] key when the cursor is staying on the bottom of the screen, the selected setting will be
saved in memory, then it will returns to last screen. Press [ESC] key to return to last screen without
saving current setting.
*XNatethat Sysem Sating apply to all jobs when it ischanged, all jobswill be effected.

12.3JOB OPTIONS(JOB OPTN)
Inthe [SETUP] menu,usng [1] or [|] keytosdect, when [JOB OPTN] issdected, the
sreen showsasbelow.

Job Options (A

Urits
Angles Gon
PromptBks |ON
NEZFle |ON
SaveSet [ON |

<] =]

(] [R] [R] [M] [B] [F]
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UNITS Sadiganceunits: meter, feet, ectbyusng («—) o (—) keys
ANGLES Setangeunits: degree, Gon, Mil, sdectbyusng («—) o (—) keys
[Degees :Anglesarediglayedin Degrees, Minutes, Seconds
[Gon|: : Anglesaredigplayed and saved in Gon.
[Mil] : Angles are displayed and saved in Mil.

PROMPTBKS SdectONorOFFbyusng («—) or (—) keys If thisoptionisON, the user
isforced to enter abacksight point after each new occupied Sation, before aforesght or Sde shot
can be taken.

XYZ FILE Settocdculate and store coordinates, Sdect ON or OFFbyusng («—)or (—)keys

ON : When the measuring mode is H/V/SD or H/HD/V D mode, the coordinateswill be

automatically calculated and Sored.

OFF : Coordinateswill not be stored.

[Note]: Inadjusting traverse, to save coordinate or et the calculated bearing angle into instrumert, this

option should be set to ON.

SAVE SETOUT  The stting of storing setout point coordinates, Select ON or OFF by using  («—)

o (=) kes

When the coordinates be saved, each point setout with desigh coordinatesand setout coordinatesand

cut or fill height will be ligted.

Press[ENT] key when the cursor is staying in the end of the screen, the selected setting will be saved

in memory, then it will returns to last screen. Press [ESC] key to return to last screen without saving

current setting.

124 SCALE FACTORS(SCALE)
In SETUPmenu, choose SCALEbyusng [1] or [|] keys press[ENT] key, scdlefectors
inputting menu will be showed.

Grid Fectors Lr |

Scale
Bevaion(m) [0 |

<] = [-BS

[r] [R] [RB] [M] [B] [F]

Meesured horizontdl distance are multiplied by the scale factor in coordinate calculation. Theraw data
is not dtered by the scde factor. Enter the scale factor and the mean elevation into screen, the
downloaded raw data will contain a scale factor record. The fallowing grid factor f is used to
caculate coordinates.
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f’=fxR(R+h)

f: scde

h: eevation

R: The Radiusof the Earth (=6372.000 m)

Press[ENT] key when the cursor isstaying on the bottom of the screen, the selected setting will
be saved in memory, then it will be exited. Press[ESC] key to exit without saving current setting.
NOTE : 1 Scdecanbeenteredinfollowingranges: 0.900000 ~ 1.100000

The defauilt value is 1.00000
2. Meandevation can be entered in following ranges: -1000.000 ~  10000.000
Elevationisrounded to 3 decima places. The default vaueisO.

125 TEMPERATURE & PRESSURE INPUT (TEMP/PRES)

To enter temperature and pressure sElect the TEMPIPRES optionin the SETUPmenu.
Temp/Press [

< = [-BS

(] [R] [rB] [H] [B] [F]

Enter temperature valueand press[ENT] to move the cursor to next option, enter pressure value and
press[ENT] key to store the setting and exit. Press[ESC] key to exit without saving the settings.
Note: Temperatureand pressure are just ored in the raw dataand never affect the PPM calculation.
If the temperatureand pressure are not entered, the defaut temperature and pressure vaueswill be
used, their units are degree and miillibar.
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13RECORD MENU

The RECORD menu alows setting occupied point and backsight bearing, Start becksight observation,
foresight observation, Sdeshot observation and cross section observation. It mainly used for collecting

and recording raw data.
From standard measurement program main menu, using («—) or (—) arrow keysto select RECORD
menu.

Se.  Rec. Edt  Xfer  Prog -

OCCPT
BKSPT
BSOBS
FSOBS
SSOBS
X-SECT

BXIT (<] (=]

(] [R] [rB] (K] [B] [F]

13.1OCCUPIED POINT INPUT SCREEN

RECORD
OCCPT
BKSPT
BSOBS
FSOBS
SSOBS
X-SECT
PProcedure
Operating Proosoures Opedion Digplay
St Rec Hit Xfar Pog L
(DFrom the [RECORD] meny, OCCPT OCCPT
BKSPT
ENT] key to enter Ocoupied EN FSOBS
[.ﬂ ey [ENT] SOoRS
Point Input Screen. X-SECT
EXIT [« ] [—]

129

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn


http://www.fineprint.com.cn

@ Input the point number, |  Inputthepoint | A: (13.1-1 Screen)
indrumentheight, point code of number, Occupied Point (-
the occupied point and press indrumenthel

[ENT] key, the point will de | ght, point code Ocht

saved. of the InsHt
A: Ifthecoardiretecfthepoint | ocoupied point Pt Code

exigs in the file, its coordingte | [ENT] NOM B9 [=] g [Pl
will be used atometically. B,

Ocaupied Point L

B: If thecoordineteof thispoint

isnotinthepoint file or fixed PtNo
point file, coordinatesinput Input N, E, Z North 10000124

soreenwill beshown: Input coordingte  and Elev 100.011
PtCode [SURVEY

N(North), E(Eas), code.
Z(Elevation) coordinate. [ENT] NUM SPd [—B9
®Press [ENT] key when the SETUP REC EDITXFERPROG {4
cursr s in the bottom of the OCCPT
. . BKSPT
sreen, the sdlected ting will [ENT] BSOBS
be sved i . Pri FSOBS
Sk In memay EEB or SSOBS
[ESC] key to exit without saving [EXC] X-SECT
auent sting. B[] [=]
If the point exigs both in the point file and fixed point file, then coordinates from the point file will be
used.
13.1.1 RSCT (Resection)
After inputting Pt No, Ingt Ht, Pt Codein 13.1-1screen, press[P2] (F6) key, following screenwill be
shown.
(13.1-2 screen)
Occupied Roint |
PtNo
IngHt |1.500
Code [|SOUTH

NUM _[BS [—] El
RCT [ELEV [PY

(R [R] [B] [M] [E] [m]

ELEV (F5): Thefunction key for measuring the elevation of apoint

RSCT (F4): Theresection function key which is used to caculate the occupied point coordinete.
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If the coordinates of an occupied point are unknown, aresection can be performed to compute these
coordinates A ressction involves the measurements from an occupied point to several other points
with known coordingtes. It is possible to perform aresection by measuring anglesand distances or by
measring angles only. The type of messurementsinfluencesthe minimum number of obsarvations
needed to perform aresection. In case of angle aswell as distance measurementsaminimum of 2
obsarvations are required, by messuring anglesonly aminimum of 3 observations should be
performed.

Press[F4] (RSCT) key to access the resection screen.
(13.1-3 screen)
[Resction] -

el:
Scae:
DEJ ADD NEZ [PARAM|
(] [B] [Fe]

Onthelower Sde of the screen discrepancies (el) or the standard deviation in N, E, Z direction (SN,
sE, &7) of the occupied point will be displayed. Discrepancieswill be shownin case two disiance
measurements have been performed. They are calculated using the following equetions.

€l = HD12 (Cdculated usng measurements) — HD12 (Cd culated using known coordinates)
HD12 denotes the horizontal distance between the first and second poirt.

On the upper side of the screen abox is shown, which will contain the number of the points to which
measurements have been performed and the residuals of these messurements. The box is empty since
no measUrements have yet been performed.

[ Resection] L
20 0001 0140 0.001
21 0010 -0020 0.012
2 0005 0130 0.002

N: 0005 s£: 0010 Z: 0024
Scae:

DEL |ADD NEZ |PARAM|
R [R] [R] [M] [B] [F]
Press[ADD)] to add a new measurement to the list of resection measurements. The following screen
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will be shown. Enter the correct point number, by pressng [MODE] the measuring mode can be
changed.

ANOR__| m
RH VA

NUM [ BS |- | MODE MEAY

(A [r] [R] [H] [B] [F]

By sdecting [MEAS] a measurement will be performed, but this measurement will not be saved and
will not be used for the resection calculation. In order to perform a measurement which will be added
to the list of measurements, press[ENT] key. If the coordinates of this point are till unknown, the user
will be asked to enter these coordinates. Again the main resection screen will be shown, but now the
point number to which has been measured is showninthe box.

In case 3 angle measurements or 2 angle and distance measurements have been performed, the
coordinates of the occupied point can be displayed by pressng [NEZ]. The box on the right will
contain point numbersaswell asresidudls

[ Resection] {am
N 4469 0140 0.001
-0020 0012
E 0020 0130 0.002
Hev 0106  Ioo10 = oo
Scde

DEL| ADD NEZ PARAM|

[A] [R] [B] [M] [mB] [F]

The number of resduals shown depends on the parameters selected. Generally, the worst observation
will have the largest residua. This observation can be deleted by placing the bar on this observation
using the arrow key and then press[DEL]. The observetion is removed from the list. The coordinetes
of the occupied poirt, its Sandard devigtion or discrepancies and the resduds of the remaining
obsarvations are automatically recomputed.

By sdecting [PARAM], the parameters which are caculated during resection can be sHected. The
following screen will be shown.
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[Rexction] {am
Cdcuaeleve
Soreresmess
Cdalaesde
Sorescde
CacuaeBkb

=] [=] [}

[r] [R] [B] [H] [B] [&]
It ispossible to select whether the level of the occupied point, ascale factor or the backsight bearing
(‘Calculate Bkb’) should be calculated. Furthermoreit is possible to select whether the calculated
scde or the measurements which have been performed (‘Storeresmeas’) should be stored.
Pressing [ENT] key whenthe cursor isat the bottom line resultsin returning to the main resection
screen, saving the changes made and (re)calculation of the occupied point, resduas and the required
parameters. Press[ENT] in case the main resection screen is shown will result inleaving this screen
and saving of the coordinatesof the occupied point. In case ‘Sioreresmeas’ was turned onin
[FARAM], the measurementswhich have been performed and which are shown in the box will be
saved aswell.

In case ‘Cdlculate Bkb’ in[PARAM] wasturned on, the backsight beering will be calculated and st
by pressng [ENT] key and leaving the main resection screen. The computation will useal
measurements which are shown inthe box. In order to calculate abacksight bearing of high quality:
1) Thereddudsof the horizonta angle should have low vaues
2) Theuser shouldn’t change the horizontal angle when leaving the main resection
scoreen.

NOTE :

1) The measurements can be performed in any order. The point numbersshown inthe box inthe main
resection screen will be sorted by horizonta angle.

2) When 3 points are used for resection using angle measurement only, you must consider the”’danger
circe”

Eg: If p1, p2, p3 and OccPx fdl onthe circle, theresult can not be computed. If the point is near the
circle thenthe result isundiable.

3) Resdudsare ussful to avoid that observations of low quality will be used for the ressction
computation. However, in case of agmall number of dbservations or abad geometrical constellation

of the pointsit is possible thet one bad observation influences several resduas
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P

F1 Fa

OCC Point

4) The unit of resduasis amilar to the unit of the measurementsperformed. However the resduals of
horizontal angle and vertica angeisaways digplayed indecimals. Eg : 3°4950"shows as 3.830.

5)Themessage ‘Occupied point coordinate is not computed ” is shown if the caculated scaleisnot
within0.9~11

6) More than one measurement to the same point can be performed during resection. Inthat casethe
character “*” is placed behind the point number.
The average of the messurementsto same point isused for the calculations.
7) Thefollowing table showswhich resdualswill be shown.
AH:theresdud of horizontd angle.  A\V: theresidud of vertical angle
ASD: theresdud of dopedigance.
NOTE: Theresdualswhich will be shown depend on the measuring mode and whether
elevation iscalculated.

|Ca|c. Elevation : ON | Cdc. Elevaion : OFF
MessMode : HNV AH, AV AH
13.1.2 ELEV (Sation Elevation)

If the devation of a point to be accupied is not known but apoint of known eeveation can be observed,
then the Sation elevation can be computed.

PProcedure
Operating Procedures Operdtion Digplay
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(DAfter stting Occ Pt num, Occupied Point ]
ing height, Pt Code in
Ocoupied Point soreen, press Occht
[FB](PY) key. [Fé] InsHt
PtCode |SURVEY
RCT &
Occ Pt Elevation messurement L
@ Pres R to
- 9 PN HA
aocessright screen.
R - Pt VA
nput thePtNum of the
D __>>
known point and target hei g,
press[ENT] key tostart INUM [ BS [ — | IMODE |MEAY
messuring.
Coordinate Point (A
] o PtNo 1
If the coordinete of this point Ext 1120333
isnot known, coordinateinput North 1000124
soreen will be shown, enter Blev — [100011
Code [SURVEY
the coordinateand press
[ENT]key tosioreit NOW [—] [=] [1] d =89
Coordinate Point L
PtNo
=
(3®The result shows on the North |:|
sen Hev
Code
NoM [] [—] [1] 5] [-BY

13.2BACKS GHT POINT INPUT SCREEN

After inputting the occupied point detalls, you can enter your backsight Sation details. The Backsight
Point Input Screenis used to st the backsght point, and backsight bearing.

RECORD

OCCPT
BKSPT
BSOBS
FSOBS

SSOBS
X-SECT
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Sdect BKSPT from the RECORD menu and press[ENT] key. After setting occupiedpoint,
Backsght Point Input Screenwill be shown.

PProcedure
Operating Proosdures Opeation Digolay
(inputthebacksightpointnumber | Input— the Backsight Point -
and press[ENT], if gorethe backsight
. R . PtNo
coordinate of thispoint, it will point  number PrisHt
showsto cdculatethe begring. ad prigm
heght.
[ENT] NOM] [ <] [—] sed [B9
A:
A: Ifthecoordinate of the point does Backsight Point -
- . PNo [1
notexigin ,thebacksight | In the N,
e J it Bt 120333
paintinput reenwill beshown, | E Noth 10000124
theninput coordinate. coordinatesof Hev  |[100011
becksight Code [URVEY
int.
P NOM [ <] [—] Sd [BS
Or whentheA screenisshown. Badsgtran =
B: press[ESC] key tokip this Input the
sreentoenter thebegringmenudly | badksight RN9
Being [1233456 |
input screen. point  number
Enter thebadksight point number and bearing.

and back bearing, asright Screen.

NOM [ <] [ ] S0 _[BS
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(@After inputting backsight beering,
press[ENT] key to accessfollowing
sreen. (Inthebacksight point
coardinateinput screen, fter inputting
the coordingte, press[ENT]key, the
sreen dsowill beshown)
Bearing: itiscdaulated bearing or
manually inputted begring.
Horizontal Angle: Itiscurent
horizontd angleshowson
instrument.
A:
Press[F1](se) key to et theback
bearing on theingrumeant,

B:

Press[F2](Zero) to st Zero onthe
instrument.

Press[ENT] key to exit the screen
and st theback dhirection to 0. Press
[ESC] keytoreturntolest screen.

C:

If press[F3] (Check) key, badksight
point coordinatewill bechedked by
mesaLring thed ope distance of
badksight point.

D:

When [ENT] keyispresed, the
current harizontal angleisrecorded
astheinitiad backsght direction, and
usefor coordinates calculation.

[ENT]

[F1)

[ENT]

Backsgit Poirt -

BKSPt
Bearing
Horiz 60.0000
Set BSPoint
ST _ZER [CHECK
A:
BSPoint -
BKSPt
Bearing
Horiz 1233459
Set BSPoirnt
Exilliz=se [CHECK
B:
BSPoint -
BKSPt 1
Bearing 123.3456
Horiz 0.0000
Set BSPoint
ST _ZERg [CHECK
C:
BSPoint -
BKSP 1
E' Wait! Megauring ! :J
Set BSPoint
ExilllZERe [CHECK
D:
BSPoint -
BKSPt Al
Beaing  [123.3456
Horiz 60.0000
Set BSPoint
ESillERe [CHECK
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(3St backsight point, the soreen SETUP REC EDIT XFER PROG {4

return to man menu. Press [ESC] OCCPT
, , BKSPT

key to exit current program without [ENT] BSOBS
SSOBS

[EC] X-SECT

BXIT [« ] [—]
Onceyou have set the backsight point number and the back bearing, the instrument will be
orientated and ready to measure,

13.3BACKS GHT OBSERVATION (BSOBS)

Useto record the raw data of backsght point.

RECORD

OCCPT
BKSPT
BSOBS
FSOBS
SSOBS
X-SECT

From RECORD menu, select BSOBS, press[ENT] key, following screen will be shown.
BSOBS |

PtNo HA | 1234563 |
PismHt [ 1336 | VA 468723 |

NUM [BS [ ] MEAS P2

(] [] [B] [H] [B] [F]

After inputting correct prism height of baksght point, (Prism height is needed only in elevation
measuring), press[ENT] key, the angle and Pt No of BSOBSwill be stored, when becksight angleis
recorded, thisangle will be used in after coordinate calculation, it will return to RECORD menu
Screen.

[NOTE] : Back Sght Observetions only can Sartsafter setting of occupied point and backsight
point. Otherwise system will promipt to set occupied point and backsight point and accessBSOBS
screen.
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134FORES GHT OBSERVATION (FSOBYS)

The dataof Foresight Observations mainly used for the traverse adjustmert caculation.

RECORD

OCCPT
BKSPT
BSOBS
FSOBS
SSOBS

X-SECT

After stting Occ point and Bs point, the measuring shouel begin. From the RECORD menu, select

FSOBS, press[ENT] key to enter FSOBS screen.

Foresight Point OBS -
PtNo HA | 1234563
Pt [ ] VA

Code [ ] o[ 1230 |
NOM| [BS [ ] MEAS P2

&
[ [R] [B] [H] [FB] [F]
After entering foresight point number, press[F4] (|) key, enter prism height, press[ENT] key to dart
foresght observations and record the result. If press [F5](MEAS) key, measuring also will be sarted
but the result will not be stored in memory.

Function keys: [F1] used to switch [NUM]/ [ALPHA], [F2] to [F4] are arow keys, [F5] is
measuring key, when [F6] ([ P2]) is pressed, you can get menu page 2.
Measuring screen switch function [P2](Page 2) presented following function keys :

HLIB

The LIB function alows codes to be sHlected from the point code lib. (Refer to 14.4). Press the
relatived function keys, select a code from codes lib, the stored codes list will be shown.Use arrow
keys to sHect the required codes When the code you wish to useiis highlighted, press [ENT] key to
seect it and return to measuring screen. The codewill be placed in point codesarea

2 NOTE
Pressthiskey to enter NOTE screen.
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NOTE Input -

NOTE | GFG

ALPH =1 Sd [BS

(] [R] [B] [H] [F] [F]
Useto note the details of the point.

135S DESHOT OBSERVATION (SSOBS)

RECORD

OCCPT
BKSPT
BSOBS
FSOBS
SSOBS

X-SECT

After stting Occ point and Bs point, the measuring shouel begin. From the RECORD menu, select
SSOBS, press[ENT] key to enter SSOBS soreen.

SSOBS -
ANo [ 2 HA [ 1234563
A Ht VA 46872 |

cok [SN_] [ 120
sirg [ o]

INUM| [-BS MEAS [P
ED] ICTRU [oFrg [NOTE =
&
(Rl [R] [B] [Rm] [k [F]
After entering the point number, prism height, code, sring number, press [ENT] key to dart
measuring, the data.of the point will be stored. If press[MEAS(F5) key, the measurement also can be
Sarted, but the point datawill not be recorded. If now press [ENT] key, the coordinete of this point
will be calculated, digolayed and recorded. If the point exigts, it will prompts you if to overwrite the
point. Press [ENT] key to overwrite the point and record, then back to SS OBS screen, the point
number will be added 1 automatically, press[ESC] key to exit SSOBS screen.

[P2 (F6) ]: Thisfunction key used to turn to the page 2 of the menu.
EDIT[F1]: Thisfunctionissmilar to[Raw Data) in [edit] menu. Refer to 14.1.
CTRL [F2]: Thisfunction key isusad to edit the string number and the additiona code of the poirt.
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135.1 OFFS([F3] key

Apply the following procedure to a point which can not be measured directly. Measured data change
to raw datadirectly.

Record an observation as close as possble to the required point. Press the key [OFFS] key from the
measurement screen, the offset measurement screen will be shown.

OFFSET -
Away
Right
Vettica

HORZ |VERT | — | [BS

(r] [r] [B] [H] [B] [m]

Offsets may be entered manualy if measured by tape, or computed by messuring a second angle to
the required point. Press [ENT] key to move the cursor to the next option. When the cursor in onthe
bottom line of the screen, press [ENT] key to record the setting and exit. Press [ESC] key to exit
without saving.

A radid (forward) offset is along the line of sght, with postive away from the indrument, and a
tangential (right) offset is perpendicular to the line of Sght with positive to the right, as viewed from
the indrument. A vertical offset is postive upwards.

Radial (fu:-nuari Riquired

ofEet Poirit
Tangeritial

hieasurad (Right)

Fll:lil'lt oftEet

A tangentia offset may be computed by recording a second angle to intersect with the perpendicular
offset from the current observation. This method can be used to obtain an gpproximate pogtion for the
center of an object, for example atree. Take ashot to the Sde of the object. When the offset screen hes
been selected, sight the center of the object, and press [HORZ] to reed the horizontd angle. A
perpendicular offset from the origind line of Sight will be computed and entered to the screen.

e C
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To compute averticd offset (remote elevetion), make an observation to an accessible point above or
below the point required. When in the offset screen, Sght the point required, and press[VERT]. The
vertical angle will be usad to compute the difference in evation from the ground to the point above
or below. The offset will be written to the screen. Make the current target height has been entered into
the point code screen before sHlecting [OFFS].

[OFFS (F3): The function key used to add an offset to record. To record offset observation, use
[MEAS] key to record the point (don’t press [ENT] key ), then press [P2] key to
show the page 2 of the menu, press[OFFS] key, the procedureisasfollows:

PProcedure

Operating Procedures Operdtion Digolay

Sde Shat Obsarvation (-
@ From RECORD, et [SS Choose
OB, right screenwii be [SSOBY PLNo HA
shown.Sight to prism, press [F5] A Ht VA [ 468723 |
[F5/(MEAS), theslopedisiance Code o[ > ]
from occupied point toprismpoint Jring
will beshown. NuM [—BS [=] @
@ Kesp the ingrument ill, press Side Shot Obsarvation )
Fe](F2), [Ol key is shown,
[FeI(F2), [OFFS ey. pwey [0
press [F3](OHFS) key, right screen [Fel Right _
will beshown. R Verticd
|HORZ| |VERT| |—>| |<—B$
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@ A:
A Collimete Side Shot Chsarvaion L
Cdllimate offst taget point, jress Offst AW@/
[FIJ(HORD) key or [F2] (VERT) |  Target Right
key, the offet vaue will be|  Poirt Verticd
computedanddigplayedonsoreen. | [F1] (or F2)
(If the offset velueisinput HORA VERT | — | [—BS
manudly, you don’t nead toSght
target point)
B: B:
Manually input aney velue (dong | Input away Side Shat Obsarvation ]
indrument sight ling). Press[F1] [F (or P2
(HORZ) key or [F2] (VERT) key Ay 1_-250
show the carresponding of Rt 0000
to the corr Ing offset Vaticd
vaue
Right : The offset vduefor right/left
direction. (corresponding [HORZ] goes emn = B9
key).
Vertical: theoffset v uefor verticd
direction. (Corregponding [Vert ]
key).
Side Shot Obsarvetion {am

@ Press [ENT]key to complete RNo [3 | HA [ 1234663 |
offect meesrement Pr.Ht VA [ 468723 |
messuring result will be shown. Sring

NM [-BS [ =] &

NOTE (F4): Thisfunction key is used to note some man-mede information of the poirt.

[Nateinput] ]

NOTE | FFO

APH (] [—] S0 8BS

(] [R] [m] [H] [EB] [F]
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After entering the information, press [ENT] key to record and restore the “Sde Shot measurements

reen.”

CODE (F5): Thisfunction key isused to select codesin codelibrary or alayer.

[Sdect CodeLayer] )

ALPH (<] [—] E =S|

(] [R] [RB] [H][»] ]

MORE (F6): Display the function keys in the page 3 of the menu, the screen shows [HV.R],
[MODE], [PLAN], [PTL].

HV.R (F1): Thisfunction key isused torecor d theangledata of original measurement.

MODE (F4): This function key is used for setting measurement mode, after pressing it, the screen
displays asfollowing.

[Mode] |

Messuring mode
Distand mode

(] [R] [RB] [H] [B] ]

Using arrow keysto st mode:
Thereare 3 distance measurement methods:
HA/NA/SD (Horizonta anglefvertical angle/dope distance)
HANA  (Horizontal angelvertical angle)
HA/HD/VD (Horizonta angle/horizontal digance/height difference)
Thereare 3 disance measurement modes Fine single, Fine repest, Tracking.
After sdlecting mode, when the cursor is on the bottom line, press[ENT] key to save the setting and
exit. To exit without saving, press[ESC] key.
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1352 Plane ([F4] key)

Thismodeissmilar with [PROG) — [OFFSET] — [PLANE] .

P Procedure
Operating Procedures Operation Digplay
[SdeSiObg -

et [S5089 i Reccrd, et R ]2 HA [ 1234563
RHt VA

andpress[F6] (MORE) key, the [SSOBSg) D
( :m >

page3 menuisdisplayed. [F6]

Sringlool |
HvR [MODE PPLAN &

[Paneoffsst Messurement] e

@Press[F4] (PLAN).
Press[REH to detlerminethe [H]
referenceplane Press[Cand] to
resorethe“Sde Shot soreen.”

Ref plane

REA 04 [cancl

(©Press[F3] (REF). The[Plane [Paneoifst] -
Offsef] menuis digplayed, meeaure
any 3point ontheplaneto [F3]
detarminetheplanetobe
meesured. Theprocedureissame
as[PaneOffsH] in [Offst
Meaaurement], refer to5.8.3.

No.01#
D: m

MEAS [SET

[Paedfst Messrament]  {am

(@Whenthethreepaintsare
messLred, press[F3] (REF) to Ref plane Complete
definethereferenceplaneagain.

o
(BPress[ON] or [ENT] to [Side Shot Obs]) L)
determinethet the referenceplane R HA
hasbeen defined, now begin the RHT [ ] VA
“planecffset messurement” (The | [ENT] Code [ | So)
sremnissamewith the“Sde Shot Sing[ ] Planeoffset
Messurement socreen”, but thereisa |NUM| |<—BS*¢ |_)| @

“Planeoffset” digplayed)
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® Sght the target point, press [ SideShat Obs] ]
[ENT] key to perform plane offset R HA
messurement. If press [MEAS] | Sighttarget RHT VA
key, the plare offset messremart | point Code [ ] o

function will be carcelled. Totun | [ENT] sring [ ] Planeoffeet
the function off, press[PLAN], and oM [=BS [=] P2

press [OFH. ‘plane offset” will
never be diglayed in the “Side
Shot Messurement soreen.”

[ SdeShat Obs) |

N 84460 HA
E 70020 VA

@ The reats is diglayed on
theleft dde of the soreen, press [FB]

[F5] (OK) to acoept it. To messure | or [ESC] Her 100106 SD
it again, press[ESC. Hane offst

Seethe functions of [ON], [OFH inthe step 4 screen:

[ON] (F5): This function key is used for showing “plane offset” in the “Side Shot Measurement
screen.”

[OFF] (F6): This function key is used for turning “plane offset” off in the “Sde Shot Measurement

screen.”

1353 PTL (For Measurement from Point to Line) ([(F5)] key)

Thismode is used for coordinate measurement of target pointswhich treats A (0,0,0) asthe origin and
lineAB astheN axis Seebdow:
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N
B
Straight Line
£ Pin. e, z)
AD E
gERne e
Occupied Point
A: reference point 1 B: reference point 2

After measring coordinates of point A, B, enter Point & Line Measurement Mode. St A, B as
reference point 1, 2. Set once again a coordinate sysem which has A as arigin and line AB as N axis.
Sart messurement again. (Never change informeation of occupied point during the process)

P Procedure
Opeaing Proosdures Opedion

Digplay

Sdect [Ss Obsarvation] )
(DMeesure coordinatesof PointA. R HA
B, recardinthememory. Sdlect Ss Then RH.[ | VA
Obs —Point& Line. [Fo|(Ney || Coe[ ] Sa)
[/ (PL) Sring [ ]

HvR [MODE [PLANE [P &

[ Roint to Line Measurement 1 )
ReferncePoint 1=
@Enter PL Messirament Mode, [
) ReferncePoint 2=
preF3|(REF) , detlemire the
referencepoints
[REA [oFF
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[Roint to Line Measuremant ] L

(@ Enter the point numbe of | Enter  point
refrence point 1 (here A isreferred | number of

to reference point), and this point | reference RefeecenPoint1=[A ]
shoud exigt inthe memory. point
If the point does not exis, it | [ENT] .LL._._“LPH SRell=EE
[Roint to Line Messrement] =)
digplays “Point Not Found!” Press
[OK], irput the point again; press Point Not Fond!
[ENT] ad save the point in
memory then do the same with the
soond  pointinput  the  point
nurmber then press ENT]. oK
[Roint to Line Messrement] =)

@ It will digplay the defined
ReferencePoint 1= A

referencepoints
(Press [F3](REF) and define new ReferenceFoint 2= B
referencepoints
[REA o

[Ss Obsarvation] -
(BPress [ENT] and set the defined 3 HA [ 934563 |
reference points. Retum to the RH. [ ] VA
PodinttoLineMessrementMode, | [ENT] Code [ | D
thissoreeniisjust thesame asthet of sing [ ] Pointto Line
Side Shot Observation, exoept for INUM| [—BS | =] P2
an addition of Point to Line Mode

[ Ss Observation]

|-
R HA
®Collimatetheprism, press[ENT] | [ENT] R Ht VA

then conduct the messLrement of Code [ ] o[ > ]
painttoline. qring [ ] Pointto Line
INUM| [BS | -] P2
([DThe resuit will display in the left [Ss Obsarvation] ]
Sde of sreen. Press [F5] (OK), e 4460 HA
kep the resit if for | [FH] ofs 100 VA
re-meesurement, press[ESC]. or[ESC] Hoy 1106 D
Line: pardld tothereferenceline - PointtoLine
Offs: vertical tothereferenceline oK
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Regarding procedure 4, check below:
[ON](F5): itisusedto activate Point to Line Mode.
[OFF|(F6): itisused to disable the Point to Line Mode.

13.6 CROSSSECTION SURVEY

The cross section survey dlow points on a cross section to be surveyed and downloaded in
chainage, offset and level format.
It operates Smilar to the Sde shot observation. Every cross section must have a center line point
to compute the chainage and offsets.

From the RECORD menu using arrow keysto select X-sect.
RECORD

ocC PT
BKSPT
BSOBS
FSOBS
SSOBS
X-SECT

Chainage=120

Chainage=110

Chainage=100
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PPROCEDURE

Set occupied point and backsight point.
Operating Proosoures Operdtion Digplay

(DFrom RECORD, select [X-SCT1 -
X-SECT, refer toright sorean.

Inputtheoenterlineqozdepres Input L Code

" Sring

[BENT] tomovethecursor to mic-line

next option, input thestring pont and

nurrbe.rc.JfomterhneWhmme sring |NUM| |<_| |_)| @ |<—Ba
cury isin thebottom of the

soreen, press[ENT] to exit and

savethesdtting. Press[ESC] to

exit without saving.

(@JThe soreen shows asright

diagram, X -section meesLring is [ Side Shot Obs) i
started. Theppoint on the center =3 HA [ 1234563 |
linewill befirstly messured, input RHt[1560 | VA[ 468723 |
the center line code( Thiscode Coe[SOUTH D[ > ]
mustbesame asthe codeinlast Sr

sren) Pres[ENT] keyosiat Nov| e [] F2
meesuring. Thissreenisthe

sareasthet of the Side Shot

Obsarvation. Press[ENT] ad

Sart Oross Section Messurement,

kespthedata If pressingthe

MEASkey only, thedaawill not

begoredin memory.

[Side Shot Obs] ]
(3Digplay thepoint resut of N 16270 HA [ 1234563 |
micHine Press[F5(OK) tosave [F5] E 9990 VA
thereault. Ht 100060 } SD| 6280
ooz
oK
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@lmut the reguired codes of
evay pointon the cross section, [ENT]
press[ENT] togart measurement.

[ Side Shat Ols) )

(BDiglay the messured result,
press [F5] (OK) and record the [FA]
caoss o if for
re-messurement, press[ESC).

P HA [ 1234563 |
RHt VA [ 468723 ]
Cke A | =
ar.
NuM| [ —BY [— ] &
[ Side Shat Obs) -
N 15070 HA [ 1234663 |
E 15780 VA [ 468723 |
Ht 100850 S

T 7 ]

®Usethe sameway to record the [X-SECT] -
ints on the cross section, record e |
points on the cross section, recor Creirege [0

then press [EC] to finish Cross
Section Messuremett, it will
digplay the Chanege nunmbe.
(Thefirgt chainage number mugt
be input by hand, the following
chanages can be cdculated.)
Press[ENT] to kegpthevaue

ALPH (<] [—] Sd B

(@When thecrosssectionis

saved, thesoreen will display the [X-SECT] )
codeof micHineend string. Press CL Code
[ENT] to record the samecodeor .
Tin
input new code, press[ESC] to I
exit Cross Section record aption), AR (<] 5] @ B3
then enter cross ection
mesesurement mode. Refer to
procedures4.
[NOTE]:

(1) Themaximum point number for each crosssectionis 60.
(2) The chainage number automaticaly displayed is caculated as the horizaontd distance from

its occupied pairt to itscenter.

PDF CHf#H] "pdfFactory Pro" ik A A6 www.fineprint.com.cn

151


http://www.fineprint.com.cn

14 EDIT DATA

The edit menu provides options to edit raw data, point coordinates, the fixed point library, and the
cocke library.

141 RAW DATA
To edit the raw data from the current job select RAW fromthe EDIT menu. Then press[ENT] key.

EDIT

RAW
POINTS
PTLIB
CODE
CUTS

The last point recorded will be displayed.

Edit Raw Data ]
R HR [ 1401541
Teth VR [65203 |
Code D[1234 ]
STRT [END |[AND [PREM NEXT PPl
NUM [ <BS |—] sed P2

(] [R] [B] [H] [&] [F]

Press[PREV] to digplay the previousrecord, and [NEXT] to go to the next record.

To go to thebeginning of thefile pressthe function [START].

Toreturnto theend of thefile pressthe function key [END].

Tofind agpecific point, code or sring inthefile, pressthe function key [AIND].

Toreturn to the main menu of thefile pressthe function key [ESC].

Press[ENT] key to moveto cursor to th enext option. Press[ENT] key whenthe cursor isonthe
bottom line of the screen to exit and save the settings. Press [ESC] key to exit the screen without
saving the sttings. Date, Time and measurement data.cannot be changed.

Edited datais kept in the raw detafile. It can not be accessed by the EDIT function.

NOTE: 1. Therange of each coordinate is from-9999999.999 to 9999999.999
2. Coordinatesthat are entered or changed are rounded to 3 decimal places

14.2 POINT DATA

The coordinetes generated from the current job may be edited or point coordinates may be manually
entered using the ediit points function.
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EDIT

RAW
POINTS
PTLIB
CODE
CUTS

Thelast point of the file will be diplayed. If thereis no point, the blank screen will be displayed
and points can be entered manudly. The Edit-points screen of a NEZ point hes th e following

dructure:
[ Edit Points) L
ANo [Al
N 1004662
E
Z 35451
PtCode[PT |
STRT [END [AND [PREM |NEXT] [Pl
NOM [BY [—] Ell=

(Rl [r] [B] [R] [B] [F]
Press[PREV] and [NEXT] to move through exigting pointsin the file. When [NEXT] or [ENT]
key is pressed at the last point of the file, anew point can be created and the following screen will be

shown:
[ Edit Points] [
Addanew point?
oK_[cAanay
[F]

Press [OK] or [ENT] to input new coordinates. [NEXT] or [ENT] key dfter inputting a new
record will save the dataand increment the point number reedy for the next poirt.

To go to thebeginning of thefile pressthe function [START].

Toreturnto theend of thefile pressthe function key [END].

Tofind agpecific point, code or sring inthefile, pressthe functionkey [AIND].

Toreturn to the main menu of thefile pressthe function key [ESC].

NOTE: 1. Therange of each coordinate is from -9999999.999 to 9999999.999
2. Coordinatesthat are entered or changed are rounded to 3 decimal places
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14.3FI XED POINT DATA
To edit the coordinates of control poirt.

EDIT

RAW
POINTS
PTLIB
CODE
CUTS

To edit the fixed point library sdect Pt-LIB from the EDIT menu. Editing the fixed point data is
gmilar to editing POINTSinthe EDIT menu.

14.4CODE LIBRARY
To edit the code library select CODE from the EDIT menu.

EDIT

RAW
POINTS
PTLIB
CODE
CUTS

To cresteanew layer, fird sdect [ADD] and enter the layer name.

[ Code (layer) edit] -

ADD REN DEL]

(] [R] [R] [H] [F]

[ADD](FL): Addalayer.
[REN](F2): Renamealayer.
[DEL](F3): Deetealayer.
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Createnew layer

Oparating Procedures Operation Digdlay
[Addalayer] ]
@ Sdectthekey[F1] (Add). [F] Laername[ |
ALPH [ | [ -] Sg_[BS
[Addalayer] {am)
Enter layer
@ Enter layer nameand press name Layer name
[ENT]. [ENT]
ALPH [ — [ [ =] SPC | [—BS
[ Edit layer] -
Thenew! i
(3 Thenew layer nameis UTH
diglayed.
Tocregtenew layer, gparateagain
fomstept A0 REN
Renamealayer:
Operating Procedures Operation Digdlay
[ Editlayer] -
Het the
SOUTH
@ Uz, ttodetthelaerto | layer o be | | | TiANHE
be renamed, press[F2](REN). renamed SURVEY
[FZ]
DD REN [DEL
[Renamealayer] ]
@ Enterarewlayernamepress | Entr new
[ENT] key, thelayer nameis name Renamelayer
chenged tobe new name. [ENT] Tolayer

(3 Thenew nameisdiglayed.

Torenamelayer more, repest sbove

seps

Q LPH| || — . . <—Bz

[ Edit layer] ]

BEN
TIANHE
URVEY

DD REN [DEL
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EDIT (inputting code):

Oparating Procedures Operation Digdlay
[ Edit layer] -
et the
VUTH
be edited, press[ENT]. edited SURVEY
[ENT]
b RN el [1] [1]
[ Edit Coce] |
TREE 1
@ Enter codeand press[ENT]. Enter code BUH 1
The cursor movesto next line, now +
itispossbleto enter morecode: [ENT]
ALPH [ B[] [—][1] [sd
[ Edit Layer] 7|
) VUTH
(3 After entering code, press [EC] TIANHE
[ESC] tosave code, thesoreen SURVEY
resorethe““CodeDatamenu.”
DD |REN [DEL]

Every code condsts of aentity code number and layer.
[Edit code] -

TREE 1
BUSH 1

ALPH [BS (] [—] Ess

(] [R] [B] [M] [B] ]

Example:
TREE 1
BUSH 1
Code Entity number

To delete the layer, first sdect [DEL]. A layer may be deleted after all codes in thet layer have been
deleted. The message “Layer XXX is not empty!” is displayed when an attempt is made to ddlete a
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layer which contains codes
Press[OK] to return to the main screen of layer EDIT.

NOTE: 1.A maximum of 128 codescan be entered for each layer.
2. The maximum length of the codeis 16 cheracters and layer is8 characters.
3. Theh default entity is“1”.
4.1f [SPC] isentered a the gart of the line, the code is deleted.

145 CUT/FILL DATA
The cut/fill deta generated by the setout option can be viewed by the EDIT CUTSoption.

EDIT

RAW
POINTS
PTLIB
CODE
CUTS

The processissmilar toEDIT POINTS

[ Edit Cut/Fill Daal ]
Ptno Al DIFF
North 000
=5 0.000
Bev | 235841 0.000
Code
STRT [END| |AND| |PREV| [NEXT]

(] [R] [B] [H] [B] [F]
The display showsthe coordinates saved during setout, and the differenceto the uploaded coordinate.
NOTE: Cutffill data.can not be edited.
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15 FILE TRANSFER

XHER

SEND
RECEIVE
PORT

The trandfer menu contains options to send files to a computer, receive files from a computer, and to
Set the communication port parameters

151 DOWNLOAD FILESTOA COMPUTER (SEND)
Theraw data, coordinates, DX files and crosssections may be downloaded to acomputer.

XHER
RAW SEND
POINTS RECEIVE
CUTS PORT
X-SECT

Before garting to download meke sure the port parameters of both sending and receiving
computer oftware programsare set the same.
A file name hasamaximum of 8 charactersand should be mede up from the lettersA-Z,
numbers0-9and Sgns(( #$@% +-), butthefirst character can not be pace.
Plesserefer to Appendix A for the dataformet.

1511 RAW DATA
SHect RAW from the SEND sde bar menu to download raw deta
XHER

RAW SEND
POINTS RECEIVE
CUTS PORT
X-SECT

PProcedure

At firg st the communication parameter and connect the cable.
Operating Procedures Opedion Digolay
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SETUPRECORD EDITXFERPROG {4

Hect RAW SEND
i POINTS RECEIVE
OSdect [XFER] — [SEND] — | seding  raw CUTS FORT
[RAW] and press[ENT]. deta X-SECT
[ENT]

B (<] -] 1] [1]

@ A short promopt is [ Send Raw Datal -
displayed, “Areyou reedy?’, Areyouready?
press[F5] key (OK), deta [F5]

trangfer will be performed.
(Press[F6] (CANCL) keyto

restore main menu soreen.) oK [CANCL
(GDaatrander begins Whenthe [Send Raw Daal )
sentence “Sending complete’ is Seding o]

digplayed, press[F5](OK) keyto [F]

restorethe main menu screen.

1512 COORDINATES
To download generated coordinates select the FOINTS oiption from the SEND menu.

XHER
RAW SEND
POINTS RECEIVE
CUTS PORT
X-SECT

1513 CUTSFILL
To download generated cutffill coordinates select the CUT S aption from the SEND menu.

RAW SEND
POINTS RECEIVE
CUTS PORT
X-SECT

1514 CROSSSECTIONS
To download cross-sections select the X-SECT option from the SEND menu.
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XHER

RAW SEND
POINTS RECEIVE
CUTS PORT
X-SECT

15.2UPLOAD FILESTO INTRUMENT (RECEIVE)
Coordinate filesfor st out, fixed point and code library files, dignments and cross section files for set
out may be uploaded from acomputer to the tota station by series port.

XHFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

Before darting to upload make sure the port parameters of bath sending and receiving computer
software programsare &t thesame.

In order to receive data from the computer you must have a suitable program, which can provide the
data in the required format with the communication port parameters st with the PORT option. Each
format isdescribed inAppendix A.

1521 UPLOAD SETTING-OUT COORDINATE (COORDINATE DATA)
To upload coordinates for sstout select POINT Sfrom the RECEIVE menu.

XFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT
PProcedure
Figtly st communication parameters and connecting cable.
Operating Procedures Opedion Digplay
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SETUPRECORD EDIT XFER PROG {4

@ Sdect[XFER] — POINTS SEND

PTLIB RECEIVE
[RECEIVE] — [ENT] CODE PORT
[FOINTS], press[ENT]. \H;ﬁ::

X-SECT

BXT (<] [—]

@  Sat recdving [ Receive Roints]
Loftware  in - computer. Areyoureedy?
When a shot pronpt [F]
“Are you ready?’ is
digplayed, if pres [F]
key (OK), daa trandfer oK JeAncl]
will be garted. (To retun
to the main menu soreen
press[FB] (CANCL) key)
®) Itbeginstorecdving [ Receive Roints]
data, thereneiving situs Recdvingdaa......
will bedigolayed on [F5]
soreen (If press[F5)] Recave Oddaa
(CANCL) key, it will CANCH]
resorethe main menu
Srean).

1522 POINT LIBRARY
To upload afixed point library file select PT LIB from the RECEIVE menu.

XFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

1523 CODE LIBRARY

To upload the code library sdlect CODE from the RECEIVE menu.

XHFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn

161


http://www.fineprint.com.cn

1524HORIZONTAL ALIGNMENTS
SHect HZ AL to upload a horizonta dignment for road design setout. Data format is described in

Appendix A.
XFER

POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

NOTE: Thereisonly one gtart point can be exsited in ablock of horizontal dignment data, otherwise
it may cause some mistakes.

1525VERTICALALIGNMENTS

XHFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

SHlect VT AL to upload a verticd alignment for road aignment setout. Data format is described in
Appendix A.

[NOTE]: If thereisno datain [HZ AL], the setout option can not be used.

1526 DESGN CROSSSECTIONS

SHlect X-SECT to upload a design cross section file for road design setting out. The uploaded cross
segtions cannot be edited nor downlcaded.

XHFER
POINTS SEND
PTLIB RECEIVE
CODE PORT
HZAL
VTAL
X-SECT

15.3COMMUNICATION PORT PARAMETERS

The communication port parametersfor uploading and downloading files should be set before garting
the trandfer. Once st the parameters need not be changed wuless the parameters on the computer are
<t differently.

To display the port parameter screen select PORT from the XFER menu, then press[ENT] key.
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XHER

SEND
RECEIVE
PORT
[ Comms Setup] L)
Bad | 9600 |
Parity
Daa [ 8 |
Sop
=] =] =

Baud rate: 1200 — 115200

Parity: NONE or ODD or EVEN

Databits 7or 8

Sophits 1or 2
To change above optionsusethe — and — arrow keysto scrall through the values
Press [ENT] key to move the cursor to the next option; Press [ENT] key when the cursor is on the
bottom line of the soreen to exit and save the changes. Press [ESC] key to exit the screen without

saving the changes.
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16 PROGRAMSMENU

The menu includes below functions :
(1) SETOUT

(2) ROADS

(3) TRAV

(4) COGO

(5) Batter Boards

(6) TAPEDIMSION

16.1SET OUT

To show the SET OUT menu, from the [Prog] menu, select [ Set Out] . The setting out option dlows
Setting out by point number, strings, aignmentsand cross sections.

The bagc routine for setting out is Similar in al these methods, except for the way data is uploaded
and the sstup sequence.

The setout coordinates may be saved inthe CUT/FILL file, if the option is set inthe JOB OPTN, and
printed for checkinginthe office.

Setting out points allows setting out by point number in point number order. Setting out strings dlows
Seiting out by string or point code in the order in which the points were uploaded within the string.
Setting out of alignment and cross sections, points are pecified by chainage and offset with reference
to an uploaded dignment.

The setout routine usestwo windows. The Angle screen and the Offset screen.
The ANGLE screen displays the required horizonta angle (Reg), the horizonta angle from the current
to the setout point (Turn), the distance from the prism to the setout point (Away) and the differencein

elevation (Cut).

SETOUT (-

Reg

Tumn

Away

Qut
(FineSngle) IANGLEMODE|MEAS
[F4] [m] [

(Angledisplay)

Req: the required bearing angle from occupied point to setout poirt.
Turn: theangle that should be rotated. When it is O, means the bearing angleis correct.
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Away: the distance from prism to setout point. Positive sign indicates that prism should move far from
instrument. Negative Sgn indicates that prism should move towards insrument. The value meansthe
distance to be moved.

Cut: the elevation difference of the point. Podtive sign indicates thet this point is higher than
caculated value and it should be cut. Negative sgn indicates that it should be filled. The vaue isthe
cut/fill datavalue.

Press[F4] (Angle) key on the lower soreen, following OFFSET digplay will be shown :
The OFFSET display shows the distance from the messured point to the required setout point in the

form of offsets

SETOUT (-

1 [ 653510

-

Cut
(FineSngle) IANGLEMODE|MEAS
[F4] [m] [

(OFFSET display)

1 : Itisthe digance dong the line of Sght to the intrument and is postive away from the
instrument. Pogitive Sgn meansthe point isin fromt of Sght line; Pogtive sign meansthe
point is behind sightline.

— : Itisperpendicular to theline of Sght with pogitive to the right when facing the insrumert.
Pogtive Sgn means the point is in the right Side of dght line; Postive Sgn means the
point isinthe left Sde of Sghtline.

Anytime you press [ESC] key to return to Pt No screen, you caninput a new point and set out
next point. If the data of that point is stored in memory, sysem will use it autometicaly. If the
poirt is a new point, sysem will recommends you to input its coordinate. From Pt No menu,
press[ESC] key toreturnto last screen.

16.1.1/2 OCCURED POINT & BACKSGHT POINT
The occupied point and the backsight point should be set before setting out.

1) Setting occupied point
Fromthe [Prog] menu, slect [SETOUT] and press[ENT] to access Setout menu.
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PROG

OCCPT
BKSPT
POINTS
STRINGS
ALIGN
X-SECTS

SETOUT
ROAD
TRAV
COGO
B.BOARD
TAPEDIM

From the Set Out menu, select  [OCC pt] to set the occupied point, the setting procedure is

dmilar to thosein [RECORD] menu.

2) Stting backsight point

PROG
OCCPT SETOUT
BKSPT ROAD
POINTS TRAV
STRINGS COGO
ALIGN BBOARD
X-SECTS TAPEDIM

From the Set Out menu, sdect  [BK Spt] to set the occupied point, the setting procedureis similar to

thosein [RECORD] menu.

Occupied Point

o
st
PCode

ekl "7}

[R2] [r] [F4] [B] [Fe]

NoAlignment

Occupied Pairt
OccPt
Chainege (100000 |
Offset
InsHt
PiCode

RCT

el ]

[R] [R] [B] [H] [] [F]

When Alignment Exigs

If you aready have entered the occupied point and backsight point details from either

RECORD or SETOUT menus, you can kip these routines and go directly to the set out

POINTSSTRINGSALIGN or X-SECTS

NOTE:

If alignment data exigs the occupied point screen changesto incdude chainage and offset:

If dignment exids, you can enter the occupied point and backsght point by “Chainage and Offset.”.
In this case the OCC P field should be left blank.
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16.1.3POINT SETOUT

When selecting POINTSfrom the SETOUT menu, the following screen will be displayed:

PROG
OCCPT SETOUT
BKSPT ROADS
POINTS TRAV
STRINGS COGO
ALIGN B.BOARDS
X-SETS TAPEDIM
P-Procedure
Operating Procedures Opedion Digplay
POINTS (|
et
(Dsdlect POINTSkey POINTS RtNo [ ]
o A S —
oV <[] (3] 59 =5 |
(@Enter the st out paint number POINTS )
andpress[ENT] key. After entering | Enter the st
theprisnheght, press[ENT] key. | out paint PtNo
nurmber PrismHt
A EN
| | S (Mo == [ B s
If the coordinetesof the point A
number exigsin memoary, the
horizontd anglefrom Occ paint to
setout paint (Reg), the horizontal POINTS -
anglefromthe current tothe setout Req
paint (Tum), thedistance from the Tun
prismto the sstout point Away
(Away)(Neggtivesign meansthat cu [ ]
the prism should be moved away (Track) [ANGLEMODEJMEAS

fromingrument dong the
indrument sight line. Therequired
diganceisthedigplayed vaue. If
postivesgnisdisplayed, itis
oppoasite) will beshown.
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B B

I the coordinete data of the point is Set Out Point )
not stored in memary, system PtNo
will recommendsthet toinput Nort
Setout paint. After inputtingits Eadt
coordingte, press[ENT] to enter Elev  |100.000
thescresn which mentioned inA Code
part, NOM [ [—] S| [BS
® Pres [Fe]Mex) key, the 00T =
[H.e|g‘|t d|ffer.enoq. of the st out Req
point (Negetive sign means the Tum
point is lower than the caculated [Fel Away
devation, postive Sgn means the cut
point is higher than caculated
devatior) and the disance between (Treck) ANGLEMODEMEAS
prisnand the st out point.
SETOUT ]
@Press[F4] (Angle) key to switch 1
to OFFSET diglay. Press [Mess] —
key, ingrument will meaaurre again [H] Cut 000
amd update the deta.
(Track) (OFFSET|MODE|MEAS
(BMovetheprismaccordingtothe
soreen, until the differencereaches [Son] =
Oand thet’sthetargeted layout
point. Press[ENT] and continue [ENT] PtNoO |:|
with next layout point; input the RHt |:|
point number and prism height,
repet theprocerescoveto NOW [T [=] [1] EPo]5s
cary out themulti-point layout
based on the same occupied point.

(Toexittheprogram, press[ESC])

Explanation:

The setout routine usestwo windows. The Angle screen and the Offset screen.

The ANGLE screen digplays the required horizontd angle (Reg), the horizonta angle from the current
to the setout point (Turn), the distance from the prism to the setout point (Away) and the differencein
elevation (Cut).
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SETOUT -
Reg
Tumn
Away
Qt

(FneSingle) IANGLEMODE|MEAS

[F4] [F] [Fe]

(ANGLE display)

Req: the required bearing angle from occupied point to setout poirt.

Turn: theangle that should be rotated. When it is O, means the bearing angleis correct.

Away: the distance from prism to setout point. Positive Sign indicates that prism should move far from
instrument. Negative Sgn indicates that prism should move towards insrument. The value meansthe
distance to be moved.

Cut: the elevation difference of the point. Podtive sign indicates thet this point is higher than
caculated value and it should be cut. Negative sign indicates that it should be filled. The vaue isthe
cut/fill datavalue.

Press[F4](Angle) key on thelower screen, following OFFSET display will be shown :
The OFFSET digplay shows the distance from the measured poirt to the required setout point in
theform of offsets

SETOUT ]

1
— 1232135

ar [325 |

(FreSngle) IANGLEMODE|MEAS
|| [rs] [Fe]
(OFFSET display)

1 : Itisthe digance dong the line of Sght to the intrument and is postive away from the
instrument. Pogitive Sgn meansthe point isin fromt of Sght line; Pogtive sSign meansthe
point is behind sightline.

— : Itisperpendicular to theline of Sght with pogitive to the right when facing the insrumert.
Pogtive Sgn means the point is in the right Side of dght line; Postive Sgn means the
point isinthe left Sde of Sghtline.
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Anytime you press [ESC] key to return to Pt No screen, you caninput anew point and set out
next point. If the data of that point is stored in memory, sysem will use it autometicaly. If the
poirt is a new point, sysem will recommends you to input its coordinate. From Pt No menu,
press[ESC] key to returnto last screen.

*Note Following keysonthe lower screenat Sep 3.

Angle(F4): Pressthiskey to switch “Angle”’and OFFSET™.

Mode (F5): Pressthiskey to switch “track”, “Fine angle”and “Fine Repetition”. Once you press
this key, the measuring mode will be changed.

16.14 STRING SETOUT
After stting occupied point and backsight point, you can begin STRING SETOUT measuring.
Prog
OCCPT SETOUT
BKSPT ROAD
POINTS TRAV
STRINGS COGO
ALIGN B.BOARDS
X-SECTS TAPEDIM

Sdect STRINGS from the SETOUT menu by using up key and down key, and press[ENT] key to
enter the point code soreen. Enter the required code and string numbey, then press[ENT] key:. If the
string is found, the point number screen will be displayed containing the point number of the first
point of the gring. Input the required point number and the target height, press [ENT] key, the
bearing and the digtance to the SETOUT poirt will be shown, Pres§y Mess] key to begin measuring,
press[ENT] key to enter the next setout poirt.

[NOTE]: A dablepoint datafile can not be used in String Setout.

16.15ALIGNMENT SETOUT
Sdect ALIGN from the SETOUT menu.
Prog

OCCPT SETOUT
BKSPT ROADS
POINTS TRAV
STRINGS COGO
ALIGN BBOARDS
X-SECTS TAPEDIM

For an dignment setout a horizonta alignment must have been uploaded from computer by using
[HZ AL] inthe [Receive] function, or entered it manually inthe [ROADS] program.
The vertical dignment is optional, but is required to compute cut and fill. The defining method is
same asdefining horizontd alignment.
Rule:
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Offset left: the horizonta distance fromthe left stake point to the center line.
Offset right: the horizontal distance from the right stake point to the center line.
Elevation difference:  Left (right) is the elevetion difference between left (right) stake and the
center line point.
Center line

L Offset Offset

I
o R
Al

|

Ht. Diff(—)
//I
|
L Offset | R Offset

|
|
+ —:— + 510
|
|
‘I_ —;— *~_520 Chainage

‘I’—;— + 530

Center line

Increment

16-1-5
P Procedure
Operding Procedures Operdion Display
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(Dsdect [ALIGN], thenthe Occ Sdet | A

Pt Setting screen will gpper., like [ALIGN]. [OcPt] )
A. Input paint number or chainege Satthe ANo [ ]
number and differencevaueto st occupied Chainage
ocaupied pairt. If they areinput a point Offset
the sametime, paint urmboer will be Inst He
prior totheathers. Code
A NOM| (<] [—] ElE
Enter cheinege, offset, ingrument Enter the B:
height and code deta. chainage, [OcFt) -
offsetof the PtNo
ccped Cheinagl0000 ]
B: pit Ot
Enter theocoupied point No. Inst. Ht
Code
NOM| (<] [—] ElZ
C: Enter the
When enter thepoint number, occupied C:
chainage, offset @ asametime. coordinete [OcF) -
Point number would be used firgtly. PtNo
Thepoint coordinateswil be Chainage
recdled by program If the point Enter the Offst
doesnat exig, the paint coordinates pointNo, Inst. Ht
should be entered. chanageand Code
ot | [OM =] 5] [1] [ 2
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@A:

Thepoint coordinateis calculated
onthebess of the entered chainage
and offset.

It theverticd curve dataof the

chainageexigsin memory, the
elevation of the paint will be
digplayed. If the curve does not
exig, thedevation digplay with 0.

B:

If the paint coordinetes doesnot
exigt in memoary, it would beused
by program. Then, the*‘Backsight
Point Setting Soeen” will be
shoan.

If the point coordinetes does not

exig, it should beentered manualy.

C:

Samewith B.

A:
[Ocoupied point] -
et
Norh

Hevaion [100.000

NM [ ] [—] g[8

B

[Occupied Roint] ]
R
Bt [
Noth ]
Ele/aion:l
Coe [ |

(3Setbacksight poirt, enter the
point number or chainageand
offst.

If the point doesnot exigtin
memory, itscoordinates shouldbe
beentered, ssestep @ B.

Backsight
Poirt

[Backsight Fuint] -

R
Chainage
Offset

INUM|_[BS | — [Sd

NUM| | <« — . - <—B§

(@When thebacksight point isset,
the “Alignment Setout Screen”
will be shoan. Enter the start
chainage, chainegeincrement, the
horizontd distancefrom sidesake
point to center line. (Offset Left:
the harizontd disancefromleft
Sdedakepoint to center line.
Offst Right: the horizontal
digance fromIeft Sde gakepoint
to centter line) and the height
difference between sdegake and
center linepoint.

[Alignment Setout] )
Sart Chanage 500.000
Chainege Increment

Offst  Left [ 2150 Right [ 2150
Ht. Diff ~ Left}0150 Right-0.150

NM [ ] [—] El=EE
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[Alignment Setout] )

Chainage  [500.000

Offst 0.000
(©Press[ENT] key, thechainege [ENT] Ht. Diff  [0.000
and offsat screen wiill be shown. TgtH 0000

[S.oPELoFSROFSIFOHGECHG [P

(®Press[LOFY (or [ROFS]) toset

[Alignment Setout] |

out left (right) Sdesteke,
corresponding chainage, offse,
elevation differencewill be
displayed on the scren.
Thechanegeand offset canbe

[S.oPELOFSIROFSI+OHGICHG [P

entered manudly. If the offset is

minus, the offset pointisat the left
sdeto center line

If the offset is pasitive, the offset
pointisa theright sideto center

line

(DWhen thechainege and offset to [ Sout) ]
besetout are gppeared, press[ 5] Beering
(OK) to avessthe “Setot [F5] Tun
Screen.” The operation procedure Distanceoffset5.300 |
issamewith Point Setting out. Hevatinofisd |
When current point setting out is
firished, press [ESC] keyto (Track) ANGLE[MODEMEAS
accesstheinput screen for next
chainage deta. So dl the cheracter
pointscanbeset oLt
Explanation for themain sstout screen:
[Alignment Setout] ]
Chainege 500
Offset

Hevation -0.

o
SLOPH [LOFY [ROFS [+CHG [CHG PY
NUM [ BS [— ] sd P2

[A] [R] [R] [H]

[FB] [F]
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SLOPE: Thekey isused in dope set out. (PressFUN key)

LOFS. Thekey is use in stting out the left Sde sake. Pressiit to display the offset and the
height difference of the left Sde Sake.

ROFS The key isusein sting out the right Side stake. Pressit to display the offset and the
height difference of theright Sde Stake.

+CHG: Thekeyisuseinincreasng the chainage.

-CHG: Thekeyisuseindiscreasng the chainege.

16.1.6 CROSS SECTION SETOUT
To st out design cross sections select X-SECTSfrom the SETOUT menu.
PROG
OCCPT SETOUT
BKSPT ROAD
POINTS TRAV
STRINGS COGO
ALIGN BBOARDS
X-SECTS TAPEDIM

The cross section setout is similar to the alignment setout, the points are uploaded in chainege, offset
and leve formeat, and areference alignment must also exi.

Center Line (+)

(-

Chainage

Elevation 12. 669
Offset = Offset= -3, 500 Offset =3. 500
-4, 051
Off et =
5. 501
Sampledata
<Chanage> <offset> <devation>
0.000, -4.501, 18527
0.000, -3.500, 18553
0.000, 0.000, 18.658, CLO1
0.000, 3.500, 18.553
0.000, 5501, 18.493
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12669, -4501, 18.029
12669, -3.500, 18.059
12.669, 0000, 18164, CLO1
12.669, 3500, 18059
12.669, 5501, 1799

Main Cross Section Setout soreen

[X-Sects] -
Chainege 100
Offset -4501
Ht. Diff
TgtH
SLOPE LOFS [ROF§ [+CHGCHG [P1
NUM| [BS [— | EIlZ

[A] [R] [R] [HM] [B] [F]

When the chainage offset and level screen are displayed, +CHG and —CHG will advance or back up
to the next gored cross section. LOFS and ROFS will display the offset and level for the adjacent
points on the cross section.

2 TheHt Diff valueiselevation value here. (Different to Horizontal Alignment Setting out)
[NOTE]:

1) Cross Sextion data can not be entered nor edited by manud input.To creste the data, you must
sdect X-SECT optionsin XFER.(SeeAppendix B)

2) The specified chainage data is displayed with LOFS and ROFS. The data is digplayed in order
entered by communication. Enter the data in the order of its offset vaues (from left to right), if
chainagesare the same.

3) When ediiting the crass section data, chainages should be in the order from little to much.

16.1.7 SLOPE SETOUT

Sope setting-out can be performed as part of the Alignment setout option. After defining vertical
curve and horizontal aignmernt inthe “Define RoadsMenu”, it is possble to perform dope stting-out.
Press|FL|(SLOPE) key, Siope Setout will be displayed.
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[ Sgpe Sztout] )
Left (1:n) Right (1:n)
cat  [21%0 | [2150 | 1

Al 0000 | [0000 |

I

1:n
NM ] [ sd (B
[r] [R] [R] [M] [F] [F]

The left and right dopes may be entered for both cut and fill. Enter the required dopesusing postive
numbersfor both cut and fill. The software sHects the appropriate dope from the table depending on
whether the Stuation ison theleft or right and in cut or fill.

Cut or fill is determined by the edimated level at the offset of the hinge paint. If the leved is abovethe

level of the hinge

then the cut dopeis used, otherwise thefill dopeisused.

Computed Intersection

cL \
Heicht
Difference i i
Hinge Foint Cut
1
! Il
Off set f:
(3] ;
Height
Diiff Hinge Faint Computed Intersection
[~
: n
2
Offset

|

Fill

After entering cutffill, press [ENT] key to record the data, then use function key to sdlect [Left] or
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[Right].

[ Sgpe Sztout] I
Sdect (Left) or (Right)
Cut 2150 2150
Fill 0000 | [0000 |
LLEFT| RIGHT|
[/ ]
The“Satout Menu” will be shown.
[ Siope Stout] )
1
(Fire’r’) IMODEMEAS
(] [Fe]

Sght apoint near whereit is esimated the dope will intercept and press[IMEAS] to teke the first trial
shot. The appropriate dope is sHected from the data entered in the preceding sep. The appropriate
dope is sHlected from the data entered in the preceding step. The firgt intercept is computed assuming
a horizontal surface at the level of the measured point. The error from messured point to caculated
point will be displayed. The setting out method of dope is same with point setting out. When the data
whichdisplay in[—] and [1] iSO, the setting out point isfound.

[ Siope Stout] )

1

-
(Frer’) IMODEMEAS
(5] [Fe]

Note:

1) Anintersaction can not be computed if the groun surface passesthrough the hinge point.
2) Theaut isnot displayed because the cut at the computed point is zero.

16.2ROAD DESGN
The Road Design menu contains the alignment design functions.
Define horizontal alignment and vertical curve
Edit horizontal alignment and vertical curve
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16.2.1 DEFINE HORIZONTAL ALIGNMENT (Maximum data.quantity: 100)
To define an adignment sdect DEF AL from the ROADS menu.To know how to caculate an

dignment, see gopendix B.

Prog
DefineHZAL Set Ot
Edit HZAL Roeds
DefineVTAL Traverse
EditVTAL Cogo
B.Boads
TgpeDim

Horizontal dignment congsted of following eements start point, straight line, circular curve and
trangtion curve The define option will prompt for the Sart details and then continue to the main input

routine.
[DeineHZAL) ]
Chainege
North
East 1050000
NUM| [ <] [—] sed [—BY
(R [R] [R] [H] [R] [F]

The dart element conssts of the starting chainege and the eadting and northing of the Sart point. Enter
these details in the screen, press[ENT] key to show the mail input routine screen.

[DefineHZAL]) L
Chrege
Bearing
1
ARJ TRNS [PT]
(R [R] [R] M| [B] [

The main line input screen displays current chainage and the bearing angle (the tangent line from the
chainage) and the function key (For cresting new line). System provides four functions: defining
draight line, circular curve, trangition curve, point. Select afunction key, enter the detailed information
of the chainege, the alignment elements will be crested. Press key, the new chainage and bearing
angle will be calculated autometically and the main alignment screen will be restored. Now ather line
yle can be defined. Press to exit current screen. To modify the eement which entered in
advance, you should enter the “Edit Alignment” option, the new elements can be added only in the
end of the origind dignment file.
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Sraight line
When the gart point or other line syle is well-defined, it alows you to define straight line. A draight
line cond<ts bearing angle and distance, the distance value can not be minus.

Operaing Proosdures Opedion Diglay
[DefineHZAL] ]
Cheirege
(DPress[FL] (STR) key, the Sdect [F1] Bearing
“Define Sraight Line screen” will 1
beshown.
ARG &
Enter the [DefineHZAL] iz
@After entering the bearing angle, beaing Besring
press [ENT] key to get the next | [ENT] Distance
input option, dter entering the Enter the
length of theline, press[ENT] key. length
o | (B ] = 0] 59 ke
(3 Reoord this dignment data, and
display the bearing angle and the [DefineHZAL] ]
chainageintheend of draight line
Now, other dignmetts can be Chainege 1100.000
defined When the sraight lineisin :
the midde of the roed, the bearing Beding
is cdeulaed from the origind 2
dements To change this beaing
angle, input anew angle manualy. @ @
Circular Curve
ARC 1e
Fadius

Press@ key in the “Main line Input Screen”, the circular curve can be defined. Circular curve
congsts of Arc length and Radius The rule of radius vaue: along the forward direction of the
curve.When the curve rotates to right, the redius value is pogtive. When the curve rotates to left, the
radiusvalueisminus The arc length can not be minus.
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Operating Procedures Operation Digdlay

[DefineHZAL]) -
Chainege
et
(DPress[F2] (ARC) key, the [F2] Besting
“DefineArc Screa” will be 1
shown.
ARG &
[DefineHZAL]) 7|
Enter radius » 5
Redius _1
Enter radiusand arclength, then | and arclength
(@Enter radiusand arclength, aclengt Spird Length
pr&es torecord thisdata [ENT]

oM [—] [—~] [1] [s7d

[DedineHZAL]) L

Chainege 1204.000

Besring

2

STR_ARd [TRNS P

(B Thesremn returnsto “themain

input screen.”

Trangtion curve

G -
- &
. Circle
N
N
Fadius

Straight line

Y :
Circle » Radius
n

3
-
]

I
1Straight line
I

Press key in the “Main Lire Input Screen”, the transition curve can be defined. Transtion
curve conggts of the minimum radius and arc length. The rule of radius vaue: aong the forward
direction of the curve When the curve rotates to right, the radius value is postive. When the curve
rotatesto left, the radius valueisminus. The arc length can not beminus.

Operating Proosoures Operdion ‘ Digplay
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[DefineHZAL] =
(DPressTRNSkeyinthe“input | Sdect[F3] Beating
ProcessScreen.” 1
AR] 1
[DefineHZAL] =
e s [ ]
N . o Radius
@Enter the minimum rediusand minimum Spiral Length
aclength of ransition aurve rediusand arc
length of
tansifon | | NUM| [<] [—] [4] 5
cuve
[DefineHZAL] -
(3PressENT] torecord thedataand Chainege 1100000
restorethe main screen. If press [ENT] Bearing 1431422
[ESTkey, itwill restoresthemein | Or [ESC] 2
input soreenwithout saving. »
AR] T
PT (Point)
FT
A
roN

/ Plathoid parameter= A2
Clothoid parametsr= Al Y

Prewious PT Next PT

PressF4@ key inthe “Main line input screen”, the point can be defined. A point element consigts of
coordinates, radius and clothoid parameter A1 and A2. Radius, A1 and A2 can not be minus. If radius
is entered, an arc is inserted with the specified radius. If clothoid parameter A1 or A2 is entered, a
clothoid is inserted between sraight and arc with the specified length.
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Operating Procedures Operation Display
[DefineHZAL] (|
. Cheirege
@Pr&sm@keymthe Main [H] Bearing
lineinput screen” 1
ARG T
[DeiineHZAL ) -
Enter N, E North 1100.00
, , , Eagt 1050000
(@Enter N, E coardinates, radius coordinate, Redits 20000
andA1,A2 manudly, and press radiusand Al 80.000
[ENT, ALA2 A2 [80000 ]
[ENT] oM [<] [=] [1] PP B9
[DefineHZAL] |
(3PressENT torecord deta, and Chei
. nege
restorethe mein screen. H’&S@ [ENT] Bearing
to restore the main screen without 5
saving.
ARG &

[NOTE]: >4 Whenyou want to enter A1, A2 from clothoid length L1, L2, the fallowing equations are

A=+ L Radin
Ay = o) Ly Radiuv

used:

Any changesto the dignment must be done using the edit alignment option.

1622 EDIT ALIGNMENT
Prog
DefineHZAL Set Out
Edit HZAL Roeds
DefineVTAL Traverse
EditVTAL Cogo
B.Boads
TgpeDim

To edit the alignment select Edit Alignment from the ROADS menu.
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16.23 DEFINE VERTICAL CURVE (Maximum 100 data)

In the PROG menuy, selectand press key, erter “the Road menu screen’”. Sela:t

[EditHZAL] )
Chainage 1000
North 1100.00
Eadt 1050000
STAR [END [BND| [PREV] [NEXT [PY
NUM [«BS| || PT_P2
F] [R] [B] [H] [F] [F]

STAR[F1]: Pressthiskeytogotothedrartof thefile.
END [F2]: Pressthiskeyto gototheend of thefile.
FIND [F3]: Pressthis key to search for data, after pressing this key, enter the required chainage
ad press, the datafor the chainage will be displayed.
PREV [F4]: Pressthiskey to digplay the previous point data.
NEXT[F5]: Pressthiskey to digolay the previous point data
: Pressthiskey to goto page 2.
It is possible to edit data. and modify raw data by usng above function keys. After entering the datato
be modified, press[ENT] key to record the maodified data and enter the input screen of next point. To
exit without saving deta, press[ESC] key.

Prog
DefineHZAL Set Out
Edit HZAL Roeds
DefineVTAL Traverse
EditVTAL Cogo
B.Boads
TgpeDim

and pre&l@ key to accessthe“Define VT AL screen.”
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[DeineVTAL]) L
Chainege
Elevation
Length

INUM|

=] [=] Sd [-BS

[FL]

[R] [B] [H] [m] [
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A veticd curve consgts of series of intersection points. The intersection point conssts of a chainage,
elevation and curve length. The sart and end intersection points must beazero curve length.

/

Chainage 1000 1300 1800 2300
Elevation 50 70 60 0
Cunvelengh O 300 300 0

Intersection points can be entered in any order. After entering apoint data, press tosveitandgo
to enter next one. Press@ to exit without saving.

16.24 EDIT VERTICAL CURVE
Prog
DefineHZAL Set Out
Edit HZ AL Roeds
DefineVTAL Traverse
EditVTAL Cogo
B.Boads
TgpeDim

In the PROG menu, sdlect and prees key, enter “the Road menu screen”. Select
@ and press key to accessthe“Edit VT AL soreen.”
[EditVTAL] -

Chainage | 1000.000

Hevation | 50000
Lengh | 0000

STAR [END_[AND| [PREV| NEXT] [P1
NUM [BS |—| EllZ
[ [R] [R] [M] [m] [R]
To madify the curve data, the procedure is same with editing alignment data. See 16.2.2.

16.3TRAVERSE ADJUSTMENT
The Bowdith (compass rule) adjusment method is used to adjust arecorded traverse. The traverse is
defined by entering start and end points and the intermediate points are determined from foresight
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obsarvations The XYZ file should be ON for the TRAV cdculation. (See JOB OPTN). The
coordinates for the sart and end points must be known. If the traverseis a loop traverse then the Sart
point will aso be the end poirt. If the coordinates of the initial BKS PT are known, the software
caculatesthe bearing from the point data. The foresight option must be usad to record observations to
the traverse points and the observed end point must have adifferent point number to the known poirt.
To adjust angles the end point must be occupied and a known point observed to measure the closing
angle. The point number used for thisobservation must be different from the known point aso.
PROG

SETOUT
ROADS
TRAV
COGO
B.BOARDS
TAPEDIM

KnownP: 110 111 916 917

1o
ST
u]
L&
;f 1::
3 PR e
" by . '\_.
I\"-L .-”II. ‘.\ K < .\'-.
-._‘.‘__-- _‘.\'?. ./. - .
= s
1 11ECE1%)
Sat Pt 111 BKSP: 110 End Pt 116 Clo= Pt 117
PProcedure
1. Measurement
Operating Procedures Opedion Diglay
(D Sdectaknoan point and set [Foresight Obs) =

up theingtrument onthe point. (For
example Pt 111) Setpt 110tobe SHet
badk sght point, sght the traverse [FSOBY
point pt 112, use[FSOBY to
record the meesured coordinates.

ANo A [0 |
im0 ] VA [46002 |
o [ ] o[E ]

NuM] BS |- ] &
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(@Movetheingrument to pt

112 Turnonthemechine, sHect
[REC], reset theoccupied point (P
112), backsight point (pt 111), Sight
thetraversepoint (Pt 113), ue[Fs

[ Foresight Obs] 7|

N 99070 HA
E 140740 VA
Elev 108850 D

Obg t.oreoordthemeeajred INUM| [=BS | =] P
coordinates.
(3Do messurement and record

coordinatesin the sameprocedures
withstep @. (Thetraversepaint
amountisdetermined by the
traverselength and thereguired
aoourecy)

[ Foresight Obs] [
@Movetheingrument to P 115,
- A a (254025 |
and meesure thepoint 916, record .
the detaas point 116 PismH{150 | VA
| e ] oL ]
NuM| [—BS [—] P
®To cdaulatethedosurearor, st [ Foresight Obs] E—
the ied pointon Pt 116 (Pt
e . a [2565
916), set another known pairt (for
PenHI0] v (2 ]
examplePt917), messureand
Code [ ] s

record the coordinaes as 117.
Now point117isthedosure

paint

oM [BS [ ] =

2. Adjugment:
Operating Proosoures Operdion Display
[Trave] [
(DiInthe Prog menu, select
[Traverse] by usng arrow Select Satht [ ]
keysand press[ENT] keyto [Traversd
enter “thetraverse adjusment [ENT]

reen.”’

NM [ ] [—] El=EE
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[Traverse] L

Enter the dat
@ Enter thestart point number and | paint Sath
pressENT. [ENT]

NUM| | <« — . - <—B§

(GWhentheentered gart paint is [Trave=] )
sarewith the start point which ErdRt 6
existsin memory, the screen wiill KnownPt | 916
indicatesto enter end point. Enter
theend paint of thetraverse
(messredpantmbs) endihe NOV[ (=] [=7 [1] 59 =59
known point. Thesetwo point can
notbesame.
(DAfter entering end paint and [Traverse] ]
known point, press[ENT] keyto
peaformdosurearar g§§ 1(£];Lm
cdaulation.Theright disgramwill Error 1:9665
beshowed, press[H4] (OK) to
accept thisdata oK [CANGL
[Traverse] -
©The sreen indicates thet “Adjust
Coord?’ Press[H4] (OK) or ENT [H] Adust Coord?
to perform coordinates adjugment, Or[F
press[F5] (Canod)) or [ESC] todo
not changethedata
CANC
[Travere] Ly

©Thesremnindicatesthat “Adjust
levd?> Now, press[F4] (OK) or [F4] Adjus levd?
ENT toperformlevd edjusmet. | Or[F9
Press[F5] (CANCEL) or [ESC] to

return to themain menu screen.

oK _[eaNa]

If the closure point is measured: (The step 1, Step 2 are same with above).
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Operating Proosoures Operdion Display
[Traverl iz
(3After entering the tart point Enter the
i . Satpt [T |
number, itispossibleto enter the sart point KnownPt 016
end point number (the meesured [ENT]
point) andknown point. Thesetwo
intsshauld bedifferent.
ha NOM| [ [ -] [1] [5°d =B
[Traverl iz
(@Enter the dosurepoint number Enter the
. . Closuelt | 117
(messured point number) and dosurepoint KnownPt [o17
known point number, thesetwo [ENT]
point number should benat
different.
ffer NOM [ [= SPQ [ BS
[Traverse] )
G Qattocdalaedosurearor,
Mislos
press[F4] (OK) to acoept the data, [F4] Bexring 1355725
Error
CANC
[Traverel i
©Theadjustment resultis
digo Jlfthe jeisinthe F4 Gowby [021 |
isplayed. ageisin [F4] MessCloseBrg  |1355725
acogptancerange, press[F4] (OK) AngleMisdose
to acoept thedata
CANC
[Traverl ()
(DNow the creen indiicatesthet .
“Adiustange” Press[F4 () or | [F4 AdustAnge?
[ENT] topaformangle o[
adjustment, press[F5] (CANCEL)
or [ESC] to donat changethedeta [oK [CANCL
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[Travare] ]
Misdose
@Theadjustment resutis Bearubf
digplayed. Eror
CANCI
[Travare] )
(©The sreen indicates thet “Adjust
Coord?’ Press[F4] (OK)or ENT | [F4 Adust Coord?
to perform coordinatesadiugment, | or[F5]
press[F5] (Canod) or [ESC] todo
not changethedata CANG
[Travare] ]
(0The screen indicates thet “Adjust
level?” Now, press[F4] (OK) or = Adustlevd?
ENT to performleve adjusgment. or[F]
Press[F5] (CANCEL) or [ESC] to
return to themain menu screen. @ CANCL]
16.4COGO
The COGO menu contains anumber of coordinate geometry functions. (Fixed datacan not beusadin
these functions))
1) Intersection
2) 4-pointsintersections
3) Invarse
4) Area
5) Radiation

6) Missing line Measurement

16.4.1 INTERSECTION

Sdect INTSECT from the COGO menu and press[ENT] key.

PROG

INTSECT
4-INTSCT
INVERSE
AREA
RADIATE
MLM

190

SETOUT
ROADS
TRAV
COGO
B.BOARDS
TAPEDIM

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn



http://www.fineprint.com.cn

The coordinate for apoint can be computed by the intersection of two known bearings
From [PROG] menu, sHect [COGO] and press [ENT]. Then sdect [INTSECT] and press [ENT],
below screen will be displayed.

[ Intersection] L
PiNo 1
Bearing

NM <] [—] sed [BS
[R] [R] [R] [F] ] [Fe]
Pt No 1: the number of intersection point.
Bearing: the bearing angle from occupied poirt to intersection point direction.
Enter above dataand press[ENT] key, the “next known point input screen” will displayed. The screen
is same with above soreen. After entering the second known point data, press[ENT] to calculate the
intersection point coordinate and display it (When there is aintersection that exists). Press [ENT] key
or arow key to move the cursor to the bottom and press[ENT] to save the coordinate, press[ESC] to
cancd thesaving;  If thereisno intersection, it displays“No intersection!”
[NOTE]:
1) If intersection is not in the specified bearing, the software cregtes the intersection point
backward.
2) The intersection point can not be saved, if the coordinetes are not in the range of
-9999999.999 t0 9999999.999.

16.4.2 POINTSINTERSECTION

The coordinate for apoint can be computed by the intersection of four known points

PROG
INTSECT SETOUT
AINTSCT ROADS
INVERSE TRAV
AREA COGO
MLM TAPEDIM

From the [PROG] menu, sdlect [COGQ] and press [ENT] key, it shows the COGO streen. Then
sdect [4-INTSCT] and press[ENT] key, below screenis displayed.
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[4interssction] L

PtNo(Ling) A-1
A2
PtNo(Line) B-1 13
B-2

NM (<] [—] 5q [-Bs

(A] [R] [B] [HM] [&] [m]

Enter the point number inthe Pt No field. PressENT key to move the cursor to the next option. Press
ENT key whenthe cursor ison the bottom line of the screen to exit and save the setting.

If the entered point number does not exig, following screen will be displayed and promopt to enter the

point coordinates.
[input Point] )

RNo |11
North 122036
Exdt 85.34
Blev.
Code

NM <] [—] Sd B

[r] [R] [B] [H] [B] [R]

Enter the coordinates of inexisting point, the calculated poirt is displayed.

[Foint] )
P No 15
North 123254
East 20.357
Elev. 0.000
Code
NUM [ [—] s/g [BS

(] [R] [B] [H] [B] [F]

[NOTE]:

1) If thereis no intersection point, the message “No Intersection” will be displayed.

2) If intersection is not in the specified bearing, the software cregtes the intersection point backward.

3) The intersection point can not be saved, if the coordinates are nat in the range of -9999999.999 to
9999999.999.
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16.4.3INVERSE
To compute an inverse sHlect INVERSE from the COGO menu.

PROG
INTSECT SETOUT
4INTSCT ROADS
INVERSE TRAV
AREA 600
MLM TAFEDIM

SHect the INVERSE option and press ENT key, the inverse screen will be shown.

Invese -
FomP 11
ToPt 12

NM (<] =] 5 [-B

(] [R] [R] [H] [B] [F]

From Pt showsgart fromwhich point.
To Pt showsfinish a which poirt.

Fom P
\o P

Enter the From Point number and press [ENT] key, the To Pt input option will be shown After
entering the To point, press[ENT] key, inverse calculating will start, the result will be shown.(If the
points data exist in memory).If the data is not in memory, the coordinates of this point should be
inputted A fter entering dl the data of the point, press[ENT] key to cdculate, the result will be shown.

Inverse k|
FomP 11
To PR
Bearing 1823042
Disance
Ht Diff.
INEXT| [EXIT]

(] [R] [m] [M] [B] [F]

Press[EXIT] key or [ESC] key to return to the COGO menu, press [next] (F5) key, the From Pt and
the To Pt should be entered to Start other caculation.
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Invese [ ||

Fompt | |
ToRt | |

NM (<] (o] S0 [BS

(A [R] [B] [H] [m] [m]

1644AREA

Sdect the AREA from the COGO menu.

PROG
INTSECT SETOUT
4INTSECT ROADS
INVERSE TRAV
AREA COGO
MLM TAPEDIM

Sdect theAREA and press[ENT] key, the below screenwill be shown.
Cdculate areausing specified points ?

(] [Fe]

Press YES in case you wart to pecify which points should be used for the area cdculation. Refer to
1644-1; Press[Fg5] (NO) in caseyou want to compute the areaof afigure enclosed by pointswith a
common coding. Refer 10 16.4.4-2.

16.44-1 AREA USING SPECIHED POINTS

Anareacan be calculated by marking at least 3 points, the follow screenis shown:
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Areacdculdion [

PtNo 1

North
Eax
Elev
Ploode [SOUTH |

DM [MWND [PREV] [NEXT [MARK [P2
CLRM [STRT [END Pl

(] [r] [B] [HM] [E] [&]
Press[NEXT] (F3) key or [PREV] (F3) key, it dlows you to find al the sored coordinatesin memory.
It the point isto be areacalculated, press[MARK] (F5) key to mark it. (Therewill bea“M” displayed
behind the point); Press[NEXT] or [PREV] to mark the pointsto be caculated, and press[ENT], area
caculation will be performed, the number and the enclosed area of the points which has been used in
caculation will be displayed (If less than three points are found which have been marked the software
will show the message “3 ptsrequired”)

FND M (F1): Pressthiskey to find next marked poirt.

[NOTE]: Thisfunction key is only available for search in data files that’s to search the point
name of the datafollowed in the current display only. When thelas dataisshown in the display,
pressthekey, the syslem would show the the said dataiinfo only.

AN\D (F2): Pressthiskey to search the required point number datain datafile.

PREV (F3): Pressthiskey to display previous point data

NEXT (F4): Pressthiskey to digplay next point data

MARK (F5): Pressthiskey to mark the pointsto beusad in areacaculation.

STRT (F4): Pressthiskey to digplay thefirst point datain detafile.

END (F5): Pressthiskey to digplay the last point datain datafile.

After at least 3 points have been marked, the Area ca culation screen will be shown.

Areacdculaion Ly
Poode [ ]
sig [ |
Points
Area 20352 mg9

LR [R] [B] [H] [B] [F]
Points: The number of the pointswhich isused in area.calculation
Area The enclosed areaof the pointswhich isused inareacaculaion
Press[OK] to exit and return to COGO menu.
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Usudly (m’) or ( ft*) isused asaurnit for an area. If the areais larger than 10000m.sq then the

unit is changed to Ha (hectare). The unit is changed to AC (acre) if the closed area is 43560ft.sq or
more.
[NOTE]:
1) Areaisnot caculated correctly if enclosed linescrosseach other.
2) If lessthan 3 paints are found which have been marked the software will show the message
“3PTSrequired”.
3) Thedatainfixed pointsfile can not be used in this program.

16.44-2 AREA USING CODE
The area of afigure enclosed by pointswith acommon coding can be computed. When recording the

point obseve them in the correct ssquence and give each point the same point code.
Fron theArea calculation screen, press[F6] (NO) key, the follow screen will be shown:

Areacaculdion tr_|
Ptcode | 1100
Sring 01

NM (<] [—] [5d [-89

(] [R] [rB] [H] k][]

Enter the required point code, press [ENT] to access the next input optionthen enter the string and
press[ENT] key, the computed areawill then be shown.

Areacdculdion [
Ptoode 1100 |
Sring 01
Points 3
Area 20352my
K

(A [R] [R] [F] [B] [F]

Usually (y?) or ( ft*) isused asaunit for anarea If the areaiislarger thean 10000m.sq thenthe unit is

changed to Ha (hectare). The unit is changed to AC (acre) if the closed arealis 43560ft.3 or more.
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[NOTE]:

1) Areaisnot cdculated correctly if enclosed lines crosseech other.

2)  If less than three points are found in the raw file with the specified Pt Code and String, the soft
showsthe message “3 Ptsrequired”.

3) Datainfixed files can not be used by using this program.

16.45 RADIATION.
SHect RADIATE from the COGO menu.
PROG

INTSECT SETOUT
4INTSCT ROADS
INVERSE TRAV
AREA COGO
MLM TAPEDIM

The coordinate for apoint can be computed by entering the Bearing and Distance.
Example :

Bearing

45"

Distance=10m

AC10,10,10)

In case of the above, enter asfollows :

[Rediation] 7|

PtNo
Beating
Distance

Nov [ [ 5GBS

(] [R] [R] [H] [B] [F]

Enter the radiation point name and press[ENT] to access Bearing Angle Input option. After entering
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bearing angle, press[ENT] key, it access the Distance Input option, after entering it, press[ENT], the
new point coordinate will be calculated and be displayed.

[ Radiation] ]
PNo |111
North
Eoet
Hev [0000 |
PCode[ PT ]
[NOM = E IS

(R [R] [B] [H] [B] [
Elevation value can not be calculated, only canbe manudly input , the resultsis Sored in coordinates
datafiles
[Note]:  When the inputted Point number can not be found in coordinate deta, the sysem will prompt

user to type in the coordinate value. After inputting the coordinate, press[ENT] key, the coordinete of
current point will be computed.

16.4.6 Missng Line Measurement
Thisfunction can be used to calculate the length of aline by measuring the sart and end point of

thisline.
Sdect MLM from the COGO menu and press[ENT] key to accessthe MLM menu.
PROG
INTSECT SETOUT
4INTSCT ROADS
INVERSE TRAV
AREA COGO
MLM TAPEDIM
>
Operating Procedures Opedion Digplay
O Fom COGO menu, sdect TvisngLre]
[MLM] and press [ENT] key. (If Sdect
the ocoupied pairt (o backsight | [MLM] — LM gL
0
point) is not defined, the“Occupied | [set oocupied P
pant input sxeer” will be point]
displayed) NOM [ ] [ Sd [—BS
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[MissngLine] )
(@Enter the number of the tart Typein
point of the line:and press[ENT] PtNo1 PtNo1
key [ENT]
NM (<] [—] sd -BY
® A
A [MissingLinel |
If the point detaexigt in memoary; it
will promptstoenter the second R N02|:|
point number
NUM [ ] [—] Sd [BS
B
[Missing Lire] )
Theentered point number doesnot exist!
B
If the point detadoes not existin oK [eANCL]
memory, itwill prompt “Thepoint [SdeShat] [
nurmber doesmot exist” Press[F4] PtNo HA
(OK), the““Side Shot screert” will RHt VA [ 468723 |
bedigolayed, it allows to messure Code D
tepeie sring [c01_|
[EDIT [ONTR [oFFS [NOTE [cODE [F2

@ Enter theseoond point number
andpress[ENT] key. (the Frompi1
coardingeexigsin memary).The Topt3
MLM calcuiation will be oHd =45.586

dvd=1231
peformed. (If the point datadoes dSd=45.339
not exist, thepaint will be
messUred) oK

dHd: harizontal disgancebetween
two points.

dvd: height differencebetween two

points.

dsd: dope digance between two

points.

[MissingLine] {am)
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® press[F5] (OK) keyor [EC] [F5]
keytoreturnto themenu. o [EC]
X Note: 1. dvdisdefined asthe height of the second point minusthe heigh of the first point. Due
to this reason dvd can be negative. dd is defined as the length of the missing line, dHd is defined as
the length of the projected missing line in the horizontal plane. dSd and dHd are always positive.
2. Thecaculated detaisstored inthe raw datafile.

16.5BATTER BOARDS
When setting out points, particularly for building plots it is usudly necessary to mark a point with
an offset 5o thet the point can be re-established after work has been carrid out in the work area. In
this case batter board can be usad: the intersection point (of a batter board and the line thet connects
two points that have to be set out)can be marked. Later, the intersection points are used by pulling a
string line between these points. Inthisway, the required points can be recongtructed.
From the PROG menu, sglect B. BOARD ,

PROG
SET.OUT
ROADS
TRAV
COGO
B.BOARD
TAPEDIM
>
Operating Procedures Operation Display
(OHet [Prog — [B.BOARD.
Press [ENT], (In case the oocupied Batter Boards |
point hes not been defined, the
program will autometically show | Sdect Setout Foint 1 ]

the Occupied Point Input Screen. If | [B.BOARD]
the backsight point hes not been
defined, the program  will

automtically show the Backsight NOM [<] [=] g [—BS
Point Input screen).
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@) A
A Bater Boards (A
Enter the fird sgtout point | Enter the first
number and press[ENT] stout  point Setout Point 1
number  and
press[ENT]
NOM [« ] [—] Ex==E
B
Batter Boards L
Pt not found
[OK [CANCI
B PressOK, ancessthecoordineteinput menu screen.
If this point is not known, the Presscancel to retypethefirg setout point number.
programwill ask for its coordinate. CoordinstePoint Ll
PtNo
North
Eadt
Elev I
PtCode  [SURVEY |
(BAfter entering thefirst point Typein
(|
number, the second setout number the second Batter Boards
isrequired, enter it and press point number .
[ENT]. (if thispaintisnotknown, SdodtPont 1

the programwill ask for the
coordinates of the second setout

point)

NM [ | [—] g[8
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@
A

Now ore dde of the batterboard
should be messured (The Right
sde ad the let sde of the
batterboard al are ok). Postion the
reflector ebove this Sde of the
batterboard, enter a number for this
paint (BB point 1) and press[ENT]

B

If this point is not known, the text
‘A not found’ is displayed. The
sreen will shows the Side Shat

Measurement screen.

Bater Boards Lr |

B Pt 1 [

NM [ ] [—] ExSI==E]

B

Bater Boards Lr |

Pt Not Fourd !

OKlcaNcy

Press OK to acoess the Side shot screen; Or press
CANCEL to re-enter the firgt baterboard point
number.

SdeShot

-
FNo HA (123453
Prheight VA
Encode S8
SringNo

oM BS [ ] &

(B)Press [ENT] to messure the first
batterboard point. After messuring
the firgt point, program will advise
the user to enter the second Better
board point.

Bater Boards {

e —

NM [ ] [—] [50 [BY

There aretwo waysto proceed:

1

2)

202

A method using two sides of the batterboard. The user isadvised to use this method in case

high accuracy isrequired, control of the measurementsis required or one batterboard isused

to mark more than one intersection point. Refer to Chapter 16.5.1.

A method using one Sde of the batterboard. The user isadvised to use this method in casea
quick method isrequired. Refer to Chepter 16.5.2.
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1651 Method 1 : Batterboard usngtwo sdes

The two Sides of batterboard should be measured now. Postion the reflector above one Sde of the
batterboard, enter anumber for thispoint (BB point 2) and press Enter key.

vy (B}

1]
BE1I I 1
- LU 1 I’T"I I IIBB2
59 I o

5 Dl~" D2

= | -
=)

Operating Procedure:

(A) Two setout point (S1 and S2) are selected and one Sde of the betterboard ismeasured (BB1).

(B) The other Sde of the batterboard is messured (BB2). The intersection point of the batterboard
and the line connecting S1 and 2 is calculated. Next, the distance (D1) from BB1 to intersection
point and the distance (D2) from BB2 to intersection point are calculated.

PProcedure
Operating Procedures Opedion Diglay
@ A
A Batterboard L
Now two megaure one of the Sdes
of the batterboard (both Sdes are BB.paint1 ]
ok). Position the reflector ebove the
batterboard, input the point number
andpress[ENT] key.
NOM [« ] [—] Sd 8BS
B
Batterboards -
Pt notfound !
B
O [CANG]
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If the paint is not known,the text % Press OK to aocess the side shot screen ; Or
press CANCEL to re-enter the firgt betterboard

“Pt Not Known ! ” is displayed. point number.
The sde shat messuremeant soreen
will beshown. Sdeshat -
RNo |3 | HA | 1234563 |
PisnH [1500 | VA| 468723 |
Pcode [SOUTH | sD| > |
SringNo
NuM | B§ [ =] =
Batter Boards |
(@ Press[ENT] to messurethefirst
BB point 1, the program will BB point 2
prompt the user to input the second ” |:|
BB point number.

NoM| [—] [>] [50 B9
® The coordnae of the Coardingte Poirt -
intersection point (The intersection ANo |12 |
point of the bateboard and the E;;Th g?gf
line connecting SL and S2)will be Elev. JWH
shown onthe scren. Ptoode [SURVEY

ENT]_CANGL
@ If DISPLAY XYZisON, these
coordinates are shown and [ENT] Batter Boards ]|
key should be pressed. Next the . :

DigtoBBpointl 304
distance from this intersection point [ENT] DigtoBBpoint2 6.32
tothefist BB point and the digance
from the intersection to the second
BB point areshoan. @\M
® If [F4] (OK) is pressed, the SETOUT -
intersection point can be setout. If Reg
[F5] (Cancd) is pressed, the current [F4] Turn
Batterboard programwill be dosed. Away

(Track) ANGLEMODEMEAS

2¢ The digance measurement mode can be changed by pressng [F5](MODE) key.The current
distance measurement mode shows on the left Side of the underside of the screen.
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X The sgtout of this intersection poirt is identical to Point Setout, which is discussed in paragragh

16.1.3, except for two differences.

1) Automaticaly the intersection point is chosen for setting out.

2) CUT isnot shown at the screen.

NOTE:

1) If the intersection point is not on the batterboard, the message “Point Not on Batterboard!” is
shown on the screen.

2) In case a batterboard is used twice and its pogtion hasn't changed, it is not necessry to
re-messure the Sdes of the batterboard. Use the same number for the Sdes of the betterboard.

3 Theearo message“Invalid value ! isshownif the batterboard and the line connecting the two
setout pointsare pardld.

4) The coordinates of the caculated intersection point are recorded in the coordinate file. The
number of this intersection point is, compared to the highest existing number, incremented by
ore.

16.5.2 Method 2 : Batterboards usng one Sde

Press [SO] (F6) key in case you want to measure only one side of the batterboard.
(4) (B)

1] 1]
- . |

g - i
A

HpR

Operating procedure :

(A) Two setout points (S1 and S2) are selected and one Sde of the batterboard is measured (BB 1).
An approximate disance D1 isshown.

(B) The pogtion of the pale is changed according to the vaue of D1 and a messurement is
performed. The distance D1 isnow precise. The process hesto be repeated until D equals zero to
find the intersection poirt.

P-Procedure
‘ Operating Procedures Opedion Digplay
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Bater Boards Lr |

OPress [Fg] (SO) key on the [Fe] BBRIN2 [ ]
lower sreen when inputting the
second BB point number.

NM [—] [—] [0 [BY

@JTheright soreenwill beshoan.

Batter boards {am
D1 indicates the digtance from the
poletotheintersection poirt. D1 [5624 |
Move the poe dog the
batterboerd and press [F6] (Meso)
key, D1 now indicates a precise
(Fine Repetition) IMODEMEAS

digance. The intersection poirt is
found when D1 equals zero.
X Press[F5] (mode) key to change measuring mode, current mesesuring mode is shown on the left
Sde of lower screen.

NOTE :

1) After thefirst Sde of the Batterboard has been measured and [S.O.Jhas been sHected, it is
assumed that the orientation of the batterboard is perpendicular to the line connecting the
two setout points. The distance D1 is calculated using this assumption. Next a second point
on the batterboard is measured. From now on the distance D1 will be calculated using the
correct orientation of the batterboard.D1 will now be more precise

2 The error message ‘Invaid vaue ’is shown if the batterboard and the line connecting the
two setout points are pardld.

3 The coordinates of the calculated intersection point are recorded in the coordinate file.
The number of this intersection point is compared to the highest existing number,
incremented buy one.

16.6 TAPE DIMENS ONS

Tape dimensons is a program which integrates surveying using a total Sation and a messuring tape.
This program is especialy useful when a quick survey of an object is required. It is assumed thet dl
angles of this object are rectangular.
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Example of measuring an object usng TAPE DIM. Two cormers of the object are measured
using the total Sation and areference line isdefined. Next the other Sdes of the object are measured
using ameasuring tape. When the last Sdeis measured, the closing error can be shown.

Sdect TAPE DIM from the PROG menu.

Prog

SETOUT

ROADS

TRAV

COGO

B.BOARDS

TAPEDIM
P PROCEDURE

Operating Prooadures Opedion Diglay

OSdect TAPE DIM from the TapeDimension ]
PROG menu and press[ENT] key. | Sdect
If the ocoupied paint is not defined, | Tepe Ref point 1 ]
the program will remind you to | Dimensions
input ocopied point.  If  the
badksight point is not defined, the |NUM| | — | | - | @ <—B§

program will dso remind you to
input backsight point.
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@Ente the number of the firg A
referencepoint and press ENT key. TapeDimension -
Input the ref
poirt. Ref point 1
A
If this point exigs in memory, the
soreen will ask you to input the end
of referenceline. NM [ [—] El==E
B
TepeDimension .
Point not found !
[OK_[GANCE
B PressOK to enter Side Shot sreen; Rress Caned to
If the point does not exist, the prog input the start point of reference line again.
will recommends that « point not SdeShat )
found ! ”, the side shot screen will PtNo HA
be shoanthe point mugt be PrismHt VA
messured,Now inout the end of Code SD)
reference line, the soreen shows &s SringNo
Apat.
™ 7
TgpeDimenson |
@lInput the end point of Ref line | Input the end
and press ENT key(If the paint | point of Ref Ref paint2
does not exid, the dde shot sareen | line

will be shownthe point must be
messured)

NM [ ] [—] S (B

@The reference line is ddfined,
now ue atgpe to messrethe line
which  pependicular  to  the
reference ling, dart from both sides
of reference linelf the lineis & the
left hand Sde, press[ LEFT | keyIf
the lineis a the right hand side of
referenceline, press[RIGHT] key.

TgpeDimenson ]

Las Pt

LEFT] RIGHT END
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TgpeDimenson {am

Digance Left
BGPres [LEI—‘F] or [R|GHT], a
soreen will be showniin which the [LEFT] PtNo
digtance can be entered (In metres), or

dso the number of the point thet | [RIGHT]
will be arested and its code can be

defined. (Distace Renge: 001~ NOM| [ | [ ] SPd B8
1000)
TgpeDimendon [
@I [ENT] keyis pressed, thenew Lt Pt
lineplusthereferencelineare [ENT]
grgphically displayed. Again
[LEFT] or [RIGHT] canbepressad
to cresteancather point.
LEFT RIGHT) [END
TapeDimendon [

(DAfter messuring the lagt poirt, p—

Closing
press [F3] (End), dosing eror will [F3] Error

beshown. 2246

oK _[cANG]
(®Press[H4] (OK) toreturnto TapeDimension ]
[Frog] menu screen; Press[F) Deetethecaculated coordingte
(Cancd), thesoreen wiill [F4] point?
recommendsthat if ddetethelast or
coordingte point, Now user can [FA]
processthe deta.on hisneed. oK [cANal

Therearetwo waysto return tothemain menu :

1) Press [ESC] key in cae you have messured an open polygon. All points defined are
automatically sored.

2) Press[END] key in case you have measured a closed polygon. The closng error (the distance
between the lagt point and the firgt reference point) will be displayed. Pres§ OK] key to dore dll
points defined and to return to main menu. Press [Cancd] in case the clogng eror is too
large. The question “Delete calculated points?’ will be shown. Press[YES if you wart to return
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to the main menu without storing the coordinates.

NOTE :

1) Thereferenceline and the lines defined by offsets are graphically shown only in case ét least one
offset has been entered.

2) Touse[Tgpe Dimenson| program,[Prompt BKS] and [XYZ Filg] in [JOB OPTN] should be
turned ON.
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17 CHECK AND ADJUSTMENT

If the bubble of the circular vid is not in the certer, bring the bubble to the center by using the
adjuding pin or hexagon wrench to adjust the bubble adjusting screw. First loosen the screw opposite
to the offset Sde, and then tighten the other adjusting screw on the offset Sde, bringing the bubble to
the center. After the bubble Saysin the center, keep the tightness of the three screwsin uniform.

17.1PLATEVIAL

| nspection
Referto Section32  “Leveing by usngtheplatevial”.

-Adjustment

1. If the bubble of the plate vial moves from the center, bring it half way beck to the center by
adjuding the leveling screw, which is paralld to the plate vial. Correct the remaining half by adjusting
the screw of plate vial with adjuging pin.

2. Confirm whether the bubble does is in the center by rotating the instrument 180°. If not, repeat
Procedure (1).

3. Turnthe insrument 90°and adjust the third screw to center the bubble in the vial.

Repeat ingpection and adjusment steps until the bubble remains in center with the vid in any
direction.

17.2 CIRCULAR VIAL

| nspection

No adjusment is necessary if the bubble of the circular vid is in the center after ingpection and
adjusment of the plate vid.

Adjugment

If the bubble of the circular vid is not in the certer, bring the bubble to the center by using the

adjuding pin or hexagon wrench to adjugt the bubble adjusting screw. First loosen the screw opposite
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to the offset Sde, and then tighten the other adjusting screw on the offset Sde, bringing the bubble to
the center. After the bubble Saysin the center, keep the tightness of the three screwssin uniform.

17.3INCLINATION OFRETICLE

| nspection

1. Sight object A through the telescope and lock the horizonta and vertical clamp screws

2. MoveobjectA to theedge of thefield of view with the vertica tangent screw (point A’)

3. No adjustmert is necessary if object A movesaong the verticd line of the reticle and point A’ ill in
the verticd line.

Asillugrated, A'offsetsfrom the center and the crosshair tilts, then need to adjudt thereticle.

-
-v—-""

-Adjustment

1. If the object A does not move along the vertica line, first remove the eyepiece cover to expose the

four reticle adjusting screws.

2. Loosen the four reticle adjusting screws uniformly with an adjugting pin. Rotate the reticle around
the Sght line and dlignthe vertical line of the reticle with point A",

3.Tighten the reticle adjugting screws uniformly, Repest the inspection and adjustment to seeif the
adjusment iscorrect.

4. Replace the eyepiece cove.

Fixed Screw
Fixed Screw

Evepiece
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17.4 PERPENDICULARITY OF LINE OF SGHT TO HORIZONTAL AXIS
(20)

I ngpection

1. Set object A at afar distance the same height as the instrument, then level and center the instrument

and turn on the power (horizontal ange L=10°1310").

2.Sight object A in left position and read the horizontal angle value (horizontd angle R= 190°1340").

3. Loosen the vertical and horizontal dlamp screws and rotate the telescope. Sight object A in right

position and read the horizontal angle value.

4., 2 C=L-Rt180°=-30">+2 0", adjustment is necessary.

///"-Jl{\\\' four adjusting screws
|'l E"i o ——————
\Q_x,____;},-’/ S —
I three set-screws
Adjugment
1. Usethetangent screw to adjugt the horizonta angle reading,
2. Teke off the cover of the reticle between the eyepiece and focusing screw. Adjust the two adjusting
screws by loosening one and tightening the other. Move therreticle to Sght object A exactly.
3. Repesat ingpection and adjustment until | 2 C | <2 0"
4. Replace the cover of reticle.

17.5VERTICAL INDEX DIFFERENCE COMPENSATION

| nspection

1. Mount and level the instrument and make the telescope parallel with the line connecting the center
of theinstrument to any one of the screws. Lock the horizontal clamp screw.

2. After turning on the power, zero the vertical index. Lock the vertical damp screw and the
ingrument should display the vertical angle value.

3. Rotate the vertical clamp screw dowly in ether direction about 20mm in circumference, and the
error message“b” will gppear. The vertical axis hasincreased to more than 3 ~ at thistime and exceed
the designated compensation range.

Rotate the above screw to its original position, and the insrument display screenwill show the vertical
angle again, meaning that the vertica index difference compensation function isworking.

Adjugment
If the compensation function is not working, send the instrument back to the factory for repair.
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17.6 ADJUSTMENT OF VERTICAL INDEX DIFFERENTCE (i angle) AND
VERTICAL ANGLE ODATUM

Ingpect theitem after finishing after finishing the ingpection and adjustment of Item 17.3and 17.5.

| nspection

1. Power on after leveling theingrument. Sight object A inleft position and read the

Verticail anglevauelL.

2. Rotatethe telescope. Sight object B inright position and reed the Verticall anglevalue R.

3.If thevertical angeis 0°inzenth, i =(L+R—360°)/ 2

If the verticd angleis 0 °inhorizon. i = (L+R—18 0°)/ 2o (L+R—540°)/ 2.

4.1f | i | >1 0" shdlsettheVertica Angle 0 Datum aggain.

-‘Adjusment:
Operating Procedures Operdtion Diglay
(DAfter levding the instrument, Adjusment -

pr&es key to turn on the POW@ F1 Index Difference

. . F2  Indrument Congtant
instrument, press [F5)(adius)) to + F3 Dae

accesstheAdjustment menu. (] F4 LCD Contrast

Veticd Ange0 st Adjustment ]

@sdect [F1] (Index Difference), <Sep1l> Nomd Left
the soreen showsasfollow : [FY

V: 924219

I = A .|
®@In left pogtion rotate the Vetica Ange0 sstAdjusiment )
telescope. Precisely sight the <Sgp2> Revee  Right
any target A in same height | [F9]
with the instrumert until the Vi 271809
vaticd ange digplayed.
PI’GS key. IYES
@Rotate the telescope, and Vetica Ange0 sstAdjusiment )
dght the same taget A

St !

precisdly in the right | [Pl
position. Press@ YES key. V:  267°1809"
Setting is finished and the
insrument  return to the
ADJUSTMENT mode.

214

PDF LR H] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn


http://www.fineprint.com.cn

Note: 1. Repest the ingpection setps to messure the Index Difference (I angle). If the Index
Difference cannot meet the requirement, you should check whether the threse seps of the
adjustment areright, the sight isright and etc. Then set again according to the requiremen.
2. If Index Difference is still meet the requirement after the repested operation, the instrument
should be returned to factory for ingpection and repair.

17.70PTICAL PLUMMET

| nspection

1. Set the ingtrument on the tripod and place a piece of white paper with two perpendicular lines, then
intersect drawn onit directly under the instrument.

2. Adjugt the focusof the optical plummet and move the paper sothet the intersection point of the lines
on the paper comesto the center of thefield of view.

3. Adjud the leveling screws o thet the center mark of the optical plummet coincides with the
intersection point of the crosson the paper.

4. Rotete the ingrument around the verticd axis and at every 90°obsarve whether the certer mark
position coincides with the intersection point of the cross.

5. If the center mark aways coincides with intersaction point, no adjusment is necessary.

Otherwise, the following adjusment is necessary.

‘1\1"

R
/v I|'|I||I |||"II \H \f‘l’" # /j} Adiusting Screws for plummet

{4 posy

.r*’

Adjugment

1.Take off the protective cover between the optica plummet eyepiece and focusing knob.

2. Fix the paper. Rotate the insrument and mark the point of fal of the center of optica plummet on
the paper a every 90°. Asilludrated: PointA, B, C, D.

3. Draw linesthet attach AC and BD and mark the intersection point of thetwo linesasO.

4. Adjust the four adjusting screws of the optical plummet with an adjusting pin urtil the center mark
coincideswith Point O.

5. Repert the ingpection and adjusting stepsto be sure the adjusment is correct.

6. Replace the protective cover.

215

PDF SCFfEH] "pdfFactory Pro™ i i AGl&: www.fineprint.com.cn


http://www.fineprint.com.cn

17.8INSTRUMENT CONSTANT (K)
Insrument condtant has been checked and adjusted in the factor, K=0. It changes sdddom and it is
uggested to check one or two times every year. The inspection should be made on the base ling, dso
can be made according to the following method.

| nspection

1. Mount and level the insrument on Point A in a plain place. Use the vertical hair to mark Point B
ad Point C on the same line with the distance of 50m on the same ling, and <t the reflector
accurately.

2. After setting temperature and air pressure in the instrument, meesure the Horizontal Distance of AB
and AC accuregtely.

3. Set the ingrument on Point B and center it accurately, measure the Horizontal Distance of BC
accurately.

4. Thenyou can get the Insrument Condtart: K=A C—(AB+BC)

K should beclossdto 0, If |K | >5mm, the instrument should be drictly inspected in the
sandard basdline Ste, and adjusted according the ingpection value.

Adjugment
If grict ingpection approves that the Instrument Congtant K has changed and is not closed to O. If the
operator warts to adjust, should st Stadia Congtant according the Congant K (Power On pressing

[F1]).

oS¢t the direction by using the Vertica Hiar to make Point A,B,C on the same line drictly. On Point
there must be fixed and clear centering mark.

o\Whether the prism center of Point B coincide with the Instrument Center isthe  Bis the important
tache to ingpect the accuracy. So on Point B Tripod or tribrach competible should be used. Thet will
decrease the difference.

216

PDF SCfFfEH] "pdfFactory Pro™ i i AGla: www.fineprint.com.cn


http://www.fineprint.com.cn

179 PARALLEL BETWEEN LINE OF 9SGHT AND EMITTING
PHOTOELETRICAXIS

approx A0m

‘I nspection

1. Set thereflector 50m from theinstrument.

2. Sght the certer of thereflector prism with reticle.

3. Power onand enter Digtance Measurement Mode. Press[MEAS] to measure.
Rotate the Horzontal Tangent Screw and Verticad Tangent Screw, to do eectric collimation and
make the light route of EDM unblocked. In the bight zone find the center of emiting photoelectric
axis.

4. Check whether the center of reticle coincides with the certer of emiting photoelectric  xis. If o,
the indrument isup to grade.

17.10TRIBRACH LEVELLING SCREW
If the leveling screw becomes flexible, adjust the two adjusting screw in the leveling screw to tighten
the screw appropriately.

17.11 RELATED PARTSFOR REFLECTOR
1. TheTribrach and Adapter for Reflector
The plate vid and optical plummet in the adapter and tribrach should be checked, refer to Chepter
17.1and 17.7.
2. Perpendicularity of the prism pole
Asillugrated, mark “+” on Point C, place the tine of the prism pale on the Point C and do not move
during the ingpection. Place the two feet tine of Bipod on Point E and F on the crosslines. Adjust the
two legsto make the bubble on the prism pole centered.
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Set and level the instrument on Point A near the cross. Sght tine of Point C with the center of reticle,
and fix the Horzontal Clamp Screw. Rotate the telescope uptward to make D near the horizotd hair.
Hex the prism pole Leg e to make the D in the center of reticle. Then both Point C and D are onthe
central line of reticle.

St the indrument on Point B on another cross lines. With the same way flexing the Leg f to make
Point C and D are onthe centrd line of reticle.

Through the inspection by theinstrument on Point A and B, Rrism pole has been perpendicular. If then
the bubble offset from the center, adjust the three screws under circularia to make the bubble centered,
refer to Chapter 13.2

Check and adjust again urttil the bubbleisin the center of the vid from both directions.
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18 SPECIFICATION

NTS662 NTS663 NTS665
Digance Measurement
Messuring Range | Sngle 1.8Km 16Km 16Km
(under fair westher | prism
condition) Triple 26Km 23Km 23Km
prism
Digplay Max: 99999999m  Min:1m
Accuracy 2+2ppm
Unit m / ftsdectable
Measuringtime Frnedngegwot: 3S
Tracking: 1S
Average measuring times The average vaue of 1~99times
Metearologic Correction Manud input, Auto correction
Atmospheric refraction and earth | Manud input, Auto correction, K=0.14/0.2
curvature correction
Reflection prism correction Manud input, Auto correction
Angle M easurement
Measuring method Photod ectric detection by incremental encoder
Diadf circle (verticd, horizontd) 79 mm
Minimum reading 1"/ 5"Sdectable
Detection method Horizontd: Dud
Verticd : Dud
Accurecy 2 3 5’
Telesoope
Image Erect
Telescope Length 154 mm
Effective gperture 45 mm (EDM 50 mm)
Magnification 30x
Feld of view 1°3 0’
Minimum focus 1m
Resolving power 3’
Minimum focus 1m
Vertical Compensator
System Liquid-electric detectiorplate vial
Compensation range +3’
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Resolving power

1"

Vial
Plate vial 30" /2mm
Circular vid 10/ 2mm
Optical Plummet
Image Erect
Magnification 3x
Focusngrange 0.5m~-o<
Feld of view 5°
Display
Type Double LCD, Grgphic

Data Communication

Port

RS-232C

On-board Battery

Power resource Rechargesble Ni-H bettery
\Voltage DCeV
Continuous operation time 8 hours

Sze & weight
Dimension 200x180x350 mm
Weight 6.0kg
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19 ACCESSORIES

Carrying Case Ipc
Main Body 1pc
On-board Battery 1pc
Backup Battery Ipc
Charger 1pc
Aummet 1pc
Correction Pin 2pcs
Fur Brush Ipc
Screwdriver Ipc
HexagonWrench 2pcs
Cloth 1pc
Dryer 1pc
Operation Manud 1pc
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[APPENDIXA)Y DATA FORMAT
1. Original DataFormat

NTS660
(ID)
JOB
DATE
NAME
INST
UNITS
SCALE
ATMOS
STN
XYZ
BKB
BS

FS

SS

CTL
HV

SO

HD
NOTE

RESOBS

(Information)
Job name, desription
Date time
Surveyor’sname
Ingrument ID
m/feet, degree, gon, mil
orid factor, scale factor, eevation
temp(C), pressure (hPa)
PtNo, InsHt, Snid
X(esdting), Y (Northing), Z(elevation)
Pt No, backsght beering, backsight angle
Pt No [Target height]
Pt No, Target height, Pt code, [string number |
Pt No, Target height, Pt code, [string number |
Control code, [ Pt code 2[ String number]] (optional)
HA(Horizontal ange), VA(vertical angle)
HA(Horizonta angle), VA (vertical angle), SD(dope distance)
HA (horizontal angle), HD(horizonta distance), VD(verticd distance)
commernts
Pt No, target height, observation court.

2. Coordinate Data Format
Theformet of downloaded coordinetesisasfollows :
PtNo , E;, N, Z, ptcode
1, 1000.000, 1000.000, 1000.000, STN
2, 990.000, 1010.000, 100.000, STN
101,994.890,1000.964,100.113,STN]
102,993.936,1007.799,100.800,STN
103,998.515,1009.639,100.426,STN
104,1002.068,1002.568,100.342,STN
1001,1004.729,997.649,100.1153 PT
1002,1003.702,990.838,100.799,PT
1003,7911.990,990.358,100.403,PT
1004,997.311,998.236,100.34,PT
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It isalso passible to download coordinateswhich are given with respect to areferenceline -
Pt no, Line, Offset, Z(elevation), from reference ptno, to reference ptno
3,29.145,31.367,100.632,PT,1,2
4,128.365,56.367,115.732,PT,1,2
110,29.364,31.526,100.904,PT,101,103
111,49.892,3.958,112.834,PT,101,103
112,394.248,18.295,100.904,PT,101,104

3. CrossSedtion Format
Theformat for downloaded and uploaded cross sectionsisasfollows :

Chainege, offset, level,[, code]
0.000-4.501,18527
0.000,-3500,18553
0.000,0.000,18.658,CL01
0.000,3.500,18.553
0.000,5.501,18.493
12.669,-4.501,18.029
12.669,-3.500,18.059
12.669,-0.000,18.164,CLO1
12.669,3.500,18.059
12.669,5.501,17.999

4. Point Code For mat
Code files for uploading to the point code library, should have a single code per line with optional
entity number and layer time,i.e. eech entry isterminated by pressng ENTER.

Code[, ENTITY[, LAYER]]
The default entity is*“1”, and the layer is“0”, when the code is not defined in the CODE LIB.

eg :
TREE, 1, VEG
FENCE, 2, BDY
CL, 2, CL
EP, 2, ROAD
GUTTER, 2, ROAD
PATH, 2, PATH
DRAIN, 2, DRAIN
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BM, 1, CONTROL
MH, 1, DRAIN
GUS, 1, UTILITY
WATER, 2, UTILITY
LP, 1, UTILITY
LIGHTS, 1, UTILITY
ROCK, 2, NS

5. Alignments (AL)
Alignments are uploaded as demernts, and must gart with the START definition which includes the
darting chainage and acoordinate. Theelement are : PT, STRAIGHT, ARC or TRANSITION.

The generd formet for eechrecordis :
KEYWORD  nnn,nnn[,nnn|

where:
START chanage , E, N
STRAIGHT bearing, distance
ARC radius, length
SPIRAL radius, length
PT E, N[, Al, A2
(A1, A2clothoid length)
Ex1:
START 1000.000, 1050000, 1100.000
STRAIGHT 25.000, 48.420
SFIRAL 20,000, 20.000
ARC 20.000, 23141
SFIRAL 20,000, 20.000
STRAIGHT 148.300, 54.679
Ex2:
START 1000.000, 1050.000, 1100.000
PT 1750.000, 1300.000, 100.000, 80.800
PT 1400.000, 1750.000, 200
PT 1800.000, 2000.000
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6. Vertical Curves(VC)
Vertical curves are uploaded as|P'sand reguire chainege, level and curve length.
Theformatis :

Chainage, leve, length

eg
1000.000, 50.000, 0.000
1300.000, 70.000, 300.000
1800.000, 70.000, 300.000
2300.000, 90.000, 0.000
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[APPENDIX B] HOW TO CALCULATE ROAD ALIGNMENT

The road dignment set out program can set out the dignment including sraight, arc and spiral
trangtion.

NOTE :

1) Road dignment data can be uploaded from COMPUTEROr can be entered manualy. Cross
section eements are uploaded from COMPUTERoNy.

2) Bothroad dignment and cross section data.are managed by chainage.

3) Though SAVE SETOUT isON, the data.can not be printed out and will not be sored.

4) Onejob name for one dignment can beregistered. You may cregte different job namesfor many
dignments.

1. ROAD Alignment Elements
Therearetwo waysto enter thedignment eements:
1) DownloadfromPC.

2) Manudly entered onthe NTS-660 sries

How to enter the dignment dataisexplained below :

An Element of Alignment Parameter
Sraght Bearing, Digtance
Trangtion Curve Radius, Length of Trangtion
Arc Radius, Length of Arc
PT N, E radius, Al, A2
NOTE : When downloading from COMPUTERor by entering PT option, you do not have to
caculate the Parameter.
EP
EC
N IP2 .
EAZ
BC EEZ
F + IP1
BEF EE1
K&l
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Pt North Eadt Radius TrandtioncurveAl  TrangtioncurveA2
(N) B (R

BP 1100000 1050.000

IPL 1300000 1750000  100.000 80.000 80.000

IP2 1750000 1400000  200.000 0.000 0.000

EP 2000.000 1800.000

Example :
To enter the following data select DEF AL of ROADS from PROG menu :

Chainege [0 |
N
E  [1050000

Press[ENT] key and then press[F4](PT) key , Enter thefollowing data :

N
E
R
Al
A2

Enter the following datain the aboveway :

N
E
R
AL
A2
N
E
R
AL
A2

Thefalowing dataiisdownloaded in the aboveexample :
START 0.000, 1050.000, 1100.000 CRLF
PT 1750.000, 1300.000, 100.000, 80.000, 80.000 CRLF
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PT  1400.000, 1750.000, 200.000, 0.000, 0.000 CRLF
PT  1800.000, 1800.000, 2000.000 CRLF

2. Calculation of dothoid length
(1) Cdculation of clothoid length

L..= ':'2 L., : Lengthof dothoid
A, . Parameter of clothoid
R :Radius
L1:A:8O =64 m L2:ﬁ:80 =
R 100 R 100
(2) Cdculationof Spird  Angle
_ L
2N
t,.=-%4 -03rad b dg b 032180=18006"
2°80 P
\ t 1 = _t 2

)

5 7

E=pnz Lot L )

3 42 1320 7560

N =80%/2032 (1- O: 32) ,(032° (03 )

216 9360
0.01024 0.01048576 0.00107341824

= 64(1- + - )

10 216 9360
=64(1- 0.01024+ 0.00004855- 0.00000011)
=64* 0.98981
=63.348

aswdl asE :

5035 (%32 . (0.32)° (O 32) (0. 32)
E=80 ( 42 1320 7560 )
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= 64(0.10666667- 0.00078019+ 0.0000025- 0)
=6.777
Thisexampleis symmetry spird trangtionN1=N2, E1=-E2

(4) Cdculationof shift vadue DR
DR=E- R(1- cost)
DR =6.777- 100(1- cos18°2006")
=1.700
Symmetry spirdl trangtion DR, =DR,

(5) Cdculation of Spird Trangition coordinate
N, = N- Rsint =63.348-100sin18°20006"=31.891
Symmetry spird trangtion N, = N

(6) Cdculation of Tangent Digtance
D, = Rtan(L—ZA) +DR,cosec(LA) - DR.COH(LA) + N..

LA =+ 111°5547", cosec = i , cot = i
sin tan

D, = 100* tan(111°5547"/ 2) +1.7(1/ Sn111°55'47")

—1.7(1/tan 111°55'47") +31.891
=14806015 + 1.8326 + 0.6844 +31.891
=182.468

D.=D:

(7) Cdculation of the coordinate KA1
NKAl = NIPl- D1’005a1
EKAl = E|P1' D1)Sina1
Bearing from BPto IP1 P a,=74°0316.6"

Neo.= 1300-182468* cos74°0316.6'=1249.872m

Ew.= 1750-182468* 9n74°0316.6"=1574.553m

(8) Cdculationof ArcLength
L= R(LA' t 1+t 2)
:Rm055!47ﬂ_2 * 18020!%")
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=100( 75°1535" P )
180

=131.353m

(9) Cdculation of the coordinate KA2
NKA2 = NIPl- Dz’COSaz
EKA2 = E|P1' Dz)Sina 2

Bearing from IPLto IP2 P a,=322°0730.1"
Niw= 1300—(-182468)* cos322°07'30.1"= 1444032 m
Ew,= 1790-182468)* 9n322°07'30.1"=1637.976 m

(10) Cdculationof coordinatesBC, ECwhichisARC (IPL,IP2,EP)
Arclength CL =R>IA
|A= 95°52'11"

CL=200* 95°5211" P =331648m
180

TL = R><tan(%) = 200* tan(95°5211"/ 2 =221615m

Each coordinates are computed -
Nec = N, - TL>COSg,
Eec = Ewre- TLSING,
Nec = N2~ TL3COSg ,
Ee = B~ TLsiNG,

a, (BeaingfromIP1ltolP2) =322°07301"
a. (BeaingfromIP2toEP) =57°5940.6"

N = 1750- 221.615* c0s322°07'30.1" =1575068m
E,. = 1400- 221.615* Sn322°07'30.1" =1536.058 m
N = 1750—(-221.615) * cos57°5940.6"=1867.456 m
E.. = 1400(-221.615) * Sn57°5940.6"=1587.929m

Theresults are calculated below :
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N=2000
pp E=1800

N=1567. 456m
E=15E87. 929m

LR Length
=334, 648m

ay=37" 50" 408"

N=1444, 03Zm

N=1575. 068m  pp E=1637. 976m

E=1536. ObBm =E4m

Eﬁz/ Transition G ngth
EEZ

7

op=322° 07" 201"

ARCLength_) =1, 3530
@ =74" 03" lag*
EE1
BF Eal \Tmnsiﬁnn Curve Length
N=1100 m L1=6dm
E=1050 m N=1Z249, 8T%2m

E=1h74. 55h3m

The coordinatesand the distance are calculated asbdlow :

1) Computethe length of sraight line
Sraight line

BPKA1=,/(1249.872- 1100.000)' + (1574.553- 1050)° = 545543 m

sraight lineKA2:BC= || (1575.068- 1444.032)° +(1536.058- 1637.976)° =166.005

m
draight line

ECEP=,/(2000- 1867.456)’ + (1800- 1587.929)° = 250.084 m

Sart point coordinete (BP)
N 1100.000m
E 1050.000 m
draight line ( between BPand KA1)
Beaing 74°0316.6"
Digance 545543 m
Trangtion dlothoid (between KA1  and KEL)
Radius -100m  (“-’9gnisturnleft curve toward theend point )
Length 64m
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ARC (between KELand KE2)
Radius -100m  (“-” 9gnisturnleft curvetoward theend point)
Length 131.354m
Trangtion (BetweenKE2 and KA?2)
Radius -100m  (“-” dgnisturnleft curvetoward theend point)
Length 64m
Sraght line (between  KA2and BC)
Beaing  322°07'30.1"
Digance 166.004 m
Arc (between BC and EC)
Radius 200 (without Sgnisturnright curve toward the end point)
Length 334.648m
Sraight line (between EC and EP)
Beaing  57°5940.6"
Digance 250084 m
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[APPENDIX C]

1. DataOutput Format of NT S-660 Series Total Sations
1) SopeDigance(SD) mode
? +01178481m0852030+1203040cH+01174572t00+00+25099EXT(CRLF)
| | | e
ID SD mf VvV H dgm HDt#*L P OBCC

BCC=099
Prismoongtant =+25mm

AtrhosphericCorrection=+00ppm

Ovdue

OFF)

HD =1174572m
AngleUnit = DegreeMinute/Second
HR=120°3040"
V-angle=85°20'30"
DiganceUnit=m
D =1178481m
DatalD=3FH

2) Horizontal / Vertica Difference (HD/VD) Mode
R+01174572m0852030+12030400+00095802t00+00+25084EXT(CRLF)

| | ] N
D SO mf VvV H dgmVDt*L P OBCC

Verticd Difference=95.802m
DaalD =52H

3) Veticd Difference
< 0862405+1745545+0127 d 082EXT(CRLF)

] I
D V HTILT dgmBCC

Tilt Correction Vdue=£127"
DaalD =3CH

4)  Coordinates(N/E/Z) Mode
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U-00596337+01011930+00095802m+1203040d 110EX T(CRLF)

| | | | | |
ID N E Z mfH dgmBCC

Z=95802m
E=1011930m
N=59%.337m
DaalD =55H

2. Operating Commands and itsfor mat

1 : Sartup messuring and send data to the computer.
C 067 ETX CRLF
ACllcode : 43H 30H 36H 37H 03H ODH O0AH
2 : Toamwerif therecaived datais available
ACK 006 ETX CRLF......... avallable
ACllcode : 06H 30H 30H 36H 03H ODH O0AH

NAK 021 ETX CRLF......... invalid
ACllcode : 144 30H 324 31H 03H ODH OAH
3 :  Tochange measuring mode.
Commard Mode
Z10 1 ETX CRLF H/N Angle messurement
Allcode : 5AH 31H 30H 30H 39H 31H 03H ODH O0AH
Z12 089 ETX CRLF HRRight angle
ACllcode : 5AH 31H 32H 30H 38H 39H 03H ODH O0AH
Z13 088 ETX CRLF HL Left angle
Allcode : 5AH 31H 33H 30H 38H 38H 03H ODH O0AH
Z¥ 091 ETX CRLF D Coase
ACllcode : 5AH 33H 32H 30H 39H 31H 03H ODH O0AH
Z#A 093 ETX CRLF SD Fre
Allcode : 5AH 33H 34H 30H 39H 33H 03H ODH O0AH
ZHB 092 ETX CRLF SD Coarse Repetition
Allcode : 5AH 33H 3HH 30H 39H 32H 03H ODH O0AH
742 092 ETX CRLF HD Coas
Allcode : 5AH 34H 32H 30H 39H 32H 03H ODH O0AH

244 090 ETX CRLF
234
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ACllcode : 5AH 34H 34H 30H 39H 30H 03H ODH O0AH

7245 @1 ETX CRLF HD Fine Repetition

ACllcode : 5AH 34H 3HH 30H 39H 31H 03H ODH O0AH

Z62 094 ETX CRLF NEZ Coarse

ACllcode : 5AH 36H 32H 30H 39H 344 03H ODH O0AH

Z64 088 ETX CRLF NEZ Fre

ACllcode : 5AH 36H 34H 30H 384 384 03H ODH O0AH

Z65 089 ETX CRLF NEZ Fne Repetition

ACllcode : 5AH 36H 35H 30H 384 39H 03H ODH O0AH

3. Communication Process

Thisisthe communication processfrom the NTS-660 seriestotal Sationsto the computer.

3.1 The Processof Activating and Receiving Measured Data in Single Measurement M ode and

D

2)

3

4)

5

6)

D

8

Repeat Measuement Mode

Send thefirgt type ingruction (Command “C”) from computer to insrumernt.

The instrument checks the BCC of indruction “C”. If the indruction is correct, the insrument
will send a 9gnd “ACK” to computer within 0.05 sscond; atherwise, no answer sgnd to
computer.

If the computer can’t receive the sngal “ACK” within 0.05 second, send again the same
indruction “C” from compuiter.

The maximum for gep 3) is only 10. After 10 times, computer will op communication and
display error message.

When the instrument receive the ingtruction “C”, the measurement starts;  after the messurement
finishes, the datawill be sent.

When computer receives data properly and checks BCC, you mugt send the Sgnal “ACK” to
ingrument within 0.3 second. After the indrument receives “ACK”, the communication is
completed.

If the received data has prablems in communication, computer will not send the Sgnal “ACK”.
Then theinsrument will send again the same datato PC.

The maximum for gep 7) is only 10. After 10 times, computer will op communication and

display error message.
Gomputer
<-- C 067 ETX
ACK 006 ETX —>
Messured Data
<--  ACK 006 ETX : Communication OK
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<—-- C 067 ETX

(No Reply) —-->
<emm C 067 ETX
(No Reply) —-->
|
|
Max. 10 Times : Communication Fails

MessuredData  -—>

<en (NoReply)
MessuredData >
<en (NoReply)
|
|
Max. 10 Times :  Communication Fails

3.2TheCommunication Processof Changing Measurement Mode

1) Send thefifth type instruction (Commeand “C”) from computer to insrumen.

2) Theingrument checks the BCC of ingtruction “C”. If the ingtruction is correct, the instrument will
send asgnd “ACK” to computer within 0.05 second; otherwise, no answer Sgnal to compute.

3) If the computer can’t receive the Sngd “ACK” within 0.05 second, send again the sameingruction
from computer.

4) The maximum for sep 3) is only 10. After 10 times, computer will op communication and
display error message.

NTS Szries Computer
<--  TheHfthTypeInstruction
ACK 006 ETX --> : Communication OK!

<--  TheHfthTypelndruction

(Noreply) —>
<--  TheHfthTypelndruction
(Noreply) —>
|
|
Max. 10 Times : Communicationfails

236

PDF SCF4EH] "pdfFactory Pro™ i i AGla: www.fineprint.com.cn



http://www.fineprint.com.cn

