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Dear customers,

Thank you for purchasing our product. Before starting your work, please carefully read the following:

This user guide is for your product only. If the actual situation does not match with the situation in
the user guide, the actual situation shall prevail.

Improper use of the product can lead to death or injury to persons, damage to property and/or
malfunction of the product. For safety and instructions on how to use this product, please carefully
read the precautions for safe operation, disclaimers and instructions in the user guide and at all
times comply with the same. Remember that YOU are the key to safety.

We reserve the right to change or improve the product as well the content in the user guide without
any obligation to notify you. For any questions, please contact us.

Precautions in this part are intended to minimize the risk of personal injury and/or damage to property,
and all indicate ATTENTION! BECOME ALERT! YOUR SAFETY IS INVOLVED!
Precautions can be divided into the following types according to the degree of loss or injury in case of

negligence or omission:

Indlicates a potentially hazardous situation that, if not avoided, may result in INJURY
OR PROPERTY DAMAGE OR IRRETRIEVABLE DATA LOSS.

Indicates a potentially hazardous situation that if not avoided, could result in
SERIOUS INJURY OR EVEN DEATH.

Indicates an imminently hazardous situation that, if not avoided, will result in VERY
SERIOUS INJURY OR EVEN DEATH.

The following outlines the cautions that you must avoid:

Please set up the instrument on the tripod, and make sure the connection between the tripod and
instrument is firm. It is better to work with wooden tripod for the accuracy of measurement.
Please correctly and carefully assemble the tribrach on the instrument. If not, the accuracy may
be affected. And please frequently check the tribrach to make sure all screws that connect the
tribrach and alidade are tightly locked, and the central fixing screw is tight.

When transporting, please try your best to lighten libration on the instrument.

When carrying the instrument, please tightly hold the handle.

The sharp temperature changing on the instrument or prism will shorten the distance
measurement range. Therefore, after taking the instrument out from a condition in which the
temperature is totally different from now, please wait for some time until the instrument adapts to
the surrounding condition.

Please do not take out the battery when the instrument is on, and replace the battery after
powering off the instrument. Otherwise, the stored data may be lost.

Please do not touch the instrument with wet hand. Otherwise, electric shock may occur.

Please do not arbitrarily stand or seat on the carrying case, or turn over it. Otherwise, the
instrument may be damaged.

Please be careful of the tripod tiptoe when setting up or moving it.

Please do not drop the instrument or the carrying case, or use defective belt, agraffe or hinge.
Otherwise, the instrument may be damaged.

Please do not touch liquid leaking from the instrument or battery. Otherwise, harmful chemicals
could cause burn or blisters.



The following outlines the warnings that you must avoid:

This instrument is only for qualified surveyor or professional users who have a good knowledge of
surveying.

Please wear the required protectors (safety shoes, helmet, etc.) when operating.

Only e-Survey authorized distributors can disassemble or rebuild the instrument.

Please do not collimate the sun directly. Otherwise, eye injury or blindness and objective damage
may occur.

Please do not cover the charger when charging. Otherwise, fire may occur.

Please avoid short circuit of the battery. Otherwise, fire may occur.

Please avoid disturbance of severe electrostatic discharge. Otherwise, this instrument may have
some degradation of performance like switching on/off automatically, etc.

The following outlines the danger that you must avoid:

Please do not use wet battery or charger, defective power cable, socket or plug, and power cable
and battery not specified by e-Survey. Otherwise, fire or electric shock may occur.

Please do not put the instrument close to burning gas or liquid and the battery in the fire or high
temperature condition, and do not use the instrument in coal mine. Otherwise explosion may occur.

You are expected to follow all operating instructions and regularly check the performance of this

instrument. We assume no responsibility or liability for any damages to property, personal injuries or

death caused by the following conditions

A faulty or intentional usage or misuse.

Any disasters, such as earthquakes, storms, floods etc.

A change of dataq, loss of data, an interruption of business etc.
Wrong transport.

Use of non-original parts.

Usage not explained in the user guide.

The instrument adopts the safe and visible laser on the basis of Specification Standard of radiant
products (FDA CDRH.2ICFR Part 1040.10 and 1040.11) and Safety of laser products - parts 1: Equipment
classification, requirements and user’s guide (IEC 60825-1:2001).

According to above standards, the instrument is class llla/3R laser products. When the prism or reflective

sheet is selected in Config mode as target, the output is equivalent to the safer class 1.

Warnings for Safety

To avoid permanent eye damage, please pay special attention to the following warnings:

Never point the laser beam at other’s eyes.

Never directly look into the laser beam source.

Never stare at the laser beam.

Never look at the laser beam through a telescope or other optical devices.



SHANGHAI ESURVEY GNSS CO,, LTD. @ - S u rvey

2 eTS5/ eTS5V at a Glance

The eSurvey eTS5 [ eTS5V is a high-quality electronic total station, designed for the construction site. Its
innovative technology and simple operations make the daily surveying jobs easier. Undoubtedly, it is
ideally suited for simple construction surveys and stake out tasks.

2.1 Overview

Each part of the eTS5 is as follows:

4 —Handle

Height mark L=5 PTR - Optical sight
Label

laser emitting
Objective
Vertical e
tangent screw [ <%

Label
laser radiation

Circular level

yepiece

Trigger key
Horizontal

3 l ! angent screw
e late level

rcular level

oot screw

Each part of the eTS5V is as follows:

4 —Handle . ¥
Height mark L m— Optical sight

Label
laser emitting : Optical pummet

Objective
Vertical
tangent screw

Label
laser radiation

Circular level

Trigger key
Horizontal
tangent screw
Plate level

Tribrach




The trigger key has the following settings, activated in SETS menu:

e ALL
e DIST
e OFF

See Setting Menu for details.

The operating panel is as follows:

Fle

Selection keys

Function key User key

Menu key— star key
D wc or o B

(8L
JKL O WNO POR
e & o Alphanumeric
StU VWX YZ Keys
[ 3
#%  /ek W

e @® £C

= o e Escape key
q b—Navigotion keys
f2@ Fie Fie w Es——rower key

S S ®

Enter key Page key

Key

What it does

Selection keys

To select the functions matching the soft keys. About soft keys, see Soft Keys for
details.

Star key

To access star setting mode and do some basic essential settings, including
backlight, contrast, reticle illumination, tilt correction, and laser pointer.

User key

It is configurable with function from the Function key.

Function key

To perform sorts of fast function settings defined by program screen.

Menu key To access to 9 main menu. See Menu Key for details.
Page key To go to the next page when a display consists of several pages.
Enter key To confirm an entry or selection.

Alphanumeric

To directly enter characters (including numbers on keys and letters above keys).

keys See Input Mode for details.
Escape key To quit a screen or edit mode without saving changes.

Navigation keys

To control the focus bar within the screen and the entry bar within a field.

Power key

To turn on the instrument in no time or turn off the instrument.




The eTS5 / eTS5V is equipped with dual large QVGA color screen (240 * 320 dots). And the LCD could
display 8 lines with 24 characters per line.

Please do not touch the display with sharp things.

The main display is as follows:

Display title—MEASURE 1/4——Page number

PID: e
Rht : 0.000m [7]
Hz 272° 27719 il |_symbols
Voo 35° 3038 M
- 2.17lm K
- 21.767Tm |

soft keys— | EYEIN IR

Under soft keys, a selection of commands and functions are listed at the bottom of the display. You can
press F1 ~ F4 on the operating panel to execute the related command.
Main soft keys include the following:

Soft key What it does
ALL To start distance and angle measurements and save measured values.
DIST To start distance and angle measurements without saving measured values.
REC To save the currently displayed values.
ENT To confirm an entry or selection.
ENH To open the coordinate input mode.
LIST To display the list of available points.
FIND To start the search for the point entered.
EDM To display EDM settings.
PREV To return to the last active display.
l To go to the next display.
< To go to the first display.
oK To set the displayed message or display and quit display.
SHIFT=0 To set the value to zero.
STOP To stop procedure being carried out.
ALF To input uppercase letters.
alf To input lowercase letters.
NUM To input numbers.




Symbols indicate a particular operating status of the eTS5 / eTS5V.
Main symbols include the following:

Symbols What it means

indicates the level of the remaining battery capacity.

It
& E'[l
Out of battery.

Measurement is impossible
Please replace recharge battery.

The battery is lower. _
It is better to replace or recharge it.

The battery is sufficient.
Measurement is possible.

The compensator is on.

The compensator is off.

The prism type is prism.

The prism type is sheet.

The prism type is no prism.

Internal storage mode.

External storage mode.

% (Tl L EBR|

The instrument is connected to the Bluetooth. When the symbol does not show, the
instrument is communicated by the RS232 serial port.

When Face | Definition is set to Face_l, | means face left, and Il means face right;
when it is set to Face_Il, | means face right, and Il means face left.

>/ 4/ A/V Choice fields (setting the options).

P | The vertical distance between the station and the target point.
- The horizontal distance between the station and the target point.
s The slant distance between the station and the target point

Insert Characters
If a character is skipped (e.g.13 instead of 123), you can insert it later by doing the following:
1. Place the cursor on the left of 1.
2. Toinsert an empty character on the right of 1, press F1 INSERT.
3. Input the new character 2.
Delete Characters
You can delete characters after inputting by doing the following:
1. Place the cursor after the character to be deleted.
2. To delete the character, press F2 DELETE.
Clear Characters
You can clear characters by doing the following:
1. Place the cursor on any position among character fields.
2. Press F3 CLEAR.
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Toggle through Characters
You can toggle through characters by doing one of the following:
e Toinput numbers, directly press the Alphanumeric key.
e Toinput letters, press F4 ALF[alf/NUM and the Alphanumeric key.
e Toinput numbers and letters at the same time, continuously press the Alphanumeric key several
times.
Example
Press number 7 several times to toggle through7 - A —-B—-C—->7—>A.or7 -a—-b—-c—>7—-a.

2.5.1 Battery

About the battery, please note the following:

e The battery’s working time will be affected by ambient temperature, recharging time, recharging
and discharging times, etc. Therefore, it is suggested to recharge the battery full or prepare several
full batteries before operation.

¢ The battery symbol only indicates power capability for current measurement mode. The power
consumption in distance measurement mode is more than in angle mode, if the instrument enters
into distance measurement mode from angle mode, the power maybe auto-off because of lower
battery.

¢ The symbol only indicates the supply power but not the instantaneous power change. And if the
measurement mode changes, the symbol will not immediately show the power’s decrease or
increase.

e ltis suggested to check every battery power before field work.

25.2 Replace and Mount the Battery

To replace and mount the battery, do the following:
1. Press down on the battery compartment, and remove this part:

2. Insert the new battery.
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2.5.3 Recharge the Battery

The new battery or battery not used for several months should be recharged for at least 10 hours to attain
best status.

The status of the battery charging:
¢ Redlight is always on: in charging.
e Green light is always on: charging is completed.

At this time, please recharge the battery continuously for another 1~2 hours, which is good for the
battery.

e Red light flashes: waiting for charging, without a load, poor contact or battery failure.
To recharge the battery, do the following:

1. Connect the charger connector to the battery:

2. Plug the charger on 220V AC power supply. The red lamp becomes lighting.

At this time, if the red light flashes, please take off the battery charger and plug it on 220V AC power
supply after a while.



SHANGHAI ESURVEY GNSS CO,, LTD. @ - S u rvey

3 AQuick Start

The process of quick start is as follows:

)

¥

Set up the instrument

¥

Do centering

r

Do levelling-up

Set EDM

r

Start measurement

L 4

)

' Note When the instrument is working, it is normal if you hear the noise from
—_— instrument motor, it will not affect the instrument work.

3.1 Set up the Instrument

To set up the instrument, do the following:
1. To set up the tripod, do the following:

Extend the extension legs to suitable lengths.

b. Tighten the screws on the legs, and make sure the legs are
spaced at equal intervals and the head is approximately level.

c. Set the tripod so that the head is positioned over the surveying
point.

d. Make sure the tripod shoes are firmly fixed in the ground.

2. To attach the instrument on the tripod head, do the following:
a. Carefully mount the instrument on the tripod head.
b. Supporting it with one hand, tighten the centering screw on the bottom of the unit to make
sure it is secured to the tripod.



The process of centering differs in the instrument model. For the eTS5, centering is done with the laser
plummet; for the eTS5V, centering is done with the optical plummet.

External influences and the surface conditions may require the adjustment of the laser intensity. The laser
can be adjusted in 25% steps as required. After activating the electronic level, the laser plummet adjusting
bar will display.
To do centering with the eTS5, do the following:

l. To enter LEVEL/PLUMMET display, press the LEVEL/FLUMMET

function key, and press F1/ 1: Tilt Cor.
2. To turn on/off the X/Y compensator, press « / 4}/’\
> v - /\

3. Optional: To adjust the lightness of the laser OVER

- Il
4 )

plummet, press A | V. T o
I anill o

Max 50% Min _- ENT

4. Loosen the center screw of the tripod, move the base plate on the tripod head until the laser
spot coincides with the mark point on ground, and tighten the center screw.

To do centering with the eTS5V, turn the optical plummet screw and find the target.

It is used to do basic levelling-up with the circular level.
To do basic levelling-up with the circular level, do the following:

Screw AC

1.  Move screws A and B in the opposite direction
until the circular bubble is perpendicular to a

line shaped with screw A and B.

The direction of your left thumb indicates the
movement of the circular bubble.

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

10



To do accurate levelling-up, do one of the following:
e Do accurate levelling-up with the plate level.

e Do accurate levelling-up with the electronic level on the screen.

To do accurate levelling-up with the plate level, do the following:
Plote‘ ‘Ievel

1. Loosen the horizontal motion clamp, turn the
instrument till the plate level is parallel to a Screw AC
line shaped with screws A and B, and adjust
the screws A and B to make the bubble in the
center of the level.

2. Loosen the horizontal motion clamp, turn the
instrument approximately 90°, and adjust
the screw C until the bubble in the center of
the level.

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

It is convenient to level-up with the electronic level, especially when it is difficult to observe the circular
level and plate level.
To do accurate levelling-up with the electronic level on the screen, do the following:
1. Power on the instrument.
2. To enter LEVEL/PLUMMET display, press the function key, and press F1 / 1.
eTS5 eTS5V

LEVEL/FLUMNET LEVEL/FLUMNET

TiCDr. TiCDr.
BT ?% e L
rr A\ o\,

T o
OVER OVER

| peev | 1 | o [ Prev | | |

3. Optional: To turn on/off the X/Y compensator, press < [ ».

-
4 )

Do accurate levelling-up by turning three foot screws, and make sure the bubble is in the plate
level and the black spot is in the center on the screen.

See EDM Menu for details.

After switching on and setting up correctly, the instrument is immediately ready for measurement. See
Surveying for details.

11



With the Function key, the following functions can be activated:

Level/plummet
Target offset
Target set

Delete last record
Height transfer
Hidden point
Free-coding

Laser pointer
Check tie
Main settings
Tracking
Light on/off
Unit

Each function from the function key can be assigned to USER key.

It is used to trigger the electronic bubble and enable the settings of intensity for the laser plummet. See

Do Accurate Levelling-up with the Electronic Level on the Screen for details.

It is used to set offset values (including length, cross, and height offset), if it is not possible to directly set

up the prism or aim at the target point. As a result, the values for the angle and distances can be directly

calculated for the target point. The principle is as follows:
Offset point

Poj,, ¢ one

T offset: the length offset.
L offset: the cross offset.

Station

To set offset values, do the following:

1.

To select Target Offset, press the function key,

and press F2 [ 2. TARGET OFFSET display shows:

Input the offset values (T offset, L offset and H

offset) according to the principle.

Define the period during which the offset is to

apply:

o Reset: the offset values are reset to 0 after
the point is saved.

o Forever: the offset values are applied to all
further measurements.

To reset offset values to zero, press F1 RESET.

* H offset: the height offset. + means the offset
peoint is higher than the measurement point.

TARGET OFFSET

Reser | | | e |

Input offset value!

T OFFSET: 0. 600m
L_OFFSET: 0. 700m
H Offset: 0. 800m
Mode: Forever Kld

To calculate the corrected values, press F4 ENT. The display jumps to the application from which

the offset function is started.

The corrected angle and distance are displayed once a valid distance measurement has been triggered.

12



It is used to switch among the following prism types:
e Prism: distance measurements with prisms.
e Sheet: distance measurements with sheets.

e No prism: distance measurements without prisms.

To switch among prism types, do the following:

1. To select Target Set, press the function key,
and press F3 [ 3. TARGET TYPE display shows:
To select a prism type, press F1, F2 or F3.

3. To return to the previous page and
simultaneously save setting, press F4 PREV.

TARGET TYPE
[O] F1 PRISM

[®] F2 Sheet
[(©] F3 NoPrism

It is used to delete the last recorded measurement block or code block.

Only records generated during surveying and measuring can be deleted.

This operation is not reversible.

To delete the last record, do the following:

1. To select Delete Last Record, press the
function key, and press F4 | 4. The following
display shows:

2. Press F4 YES.

Really Delete Last Record?

Ly | ] ] ¥BS |

13
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It is used to determine the height of the instrument by measurements five known points at most in two
faces.

The principle is as follows:

Reflector 3
Reflector 2
’j ) -
.l': -
-" - Ll
.lj H] I‘__a"r
, -
o d_1*
.i' - HE
i Reflector 1

Station
Ha

To determine the height of the instrument, do the following:
1. To select Height Transfer, press the function key and PAGE to go to the second page, and press
F1/ 5. HEIGHT TRANSFER display shows:
HEIGHT TRANSFER 1

select target to measure!

PtID: ]

Bht 1.500m
H 2.171m M
- : 1. 76Tm

[ aL | EDM | FIND | 4
2. Select a known point and input the reflector height.
3. To trigger the measurement, press F1 ALL. The calculated height HO is displayed:

HEIGHT TEANSFEE EESTLT 1/2 HEIGHT TEANSFEE EESULT 2/2
Station: DEFAILT station: DEFAILT
Ho- —0. 960m X0,/N0: 45, 000m
Residual : 0. 000m E%XEU: zg.gggm

: - m
Ptsbum: 01 PtsNum: 01
DEVS: 0. 000m

FACETT FACEI]

To add another height of a known point, press F1 ADDP.

To trigger the measurement, press F1 ALL.

Optional: To measure the same target in the second face, press F2 FACEIL.
To save the changes and set the station, press F4 ENT.

N o g A~



It is used to measure a point that is not directly visible, using a special hidden point rod.

The principle is as follows:

Station

E. N, H of hidden point

To measure a hidden point, do the following:

1.

To select Hidden Point, press the function key
and PAGE key to switch to the second page, and
press F2 [ 6. HIDDEN POINT display shows:

Optional: To define the rod and EDM settings,
press F4 ROD[ED. ROD LENGTH SET display
shows:

ROD LENGTH SET

EDM Mode: )¢

Prism Type: NoPrism 4P
Prism Const: 0. Om
Rod Length: 3. 000m
Dist. R1-R2: 1. 000m
Meas. Tol: 0. 100m

1 1 | ENT |

HIDDEN POINT

Neasure first prism!

PtID: N

270° 27197 [

35° 303 WM
2. 171m

I

A™F
[l

DIS

o EDM Mode: to change the EDM Mode. See
EDM Menu for details.

ROD/ED

Prism Type: to change the prism type. See
EDM Menu for details.

O

o Prism Const: to show the prism constant.

o Rod Length: to set the total length of
hidden point rod.

o Dist. R1-R2: to set the space between the
centers of reflector R1 and prism R2.

o Meas.Tol: to limit the difference between
the given space and the measured space
of the reflectors. If the tolerance value is
exceeded, a warning occurs.

15



To measure the first prism, in HIDDEN POINT
display, press F1 ALL. The data is automatically
saved, and the following display shows:

HIDDEN POINT
Neasure second prism!
P+ID:
122° 23337
2”09 2877
3. 0Bbm

N
=]
il
i

A™F
[l

I

PREV

DIS

To measure the second prism, press F1 ALL. The data is automatically saved and the following

display shows:
The range is not exceeded:

The range is exceeded:

HIDDEN POINT RESULT
PtID: Al6
Desc.:
North: 2.136m
East: 3. 206m
Height: 5. 010m
L oaew | 1 | ewp |

Range exceeded!

0. 100m
0.625m

Pre. LIM:
TOL

(accepr] ] | NEW |

At this time, press F1 ACCEPT to finish
measuring a hidden point.

At this time, press F4 NEW, and repeat step 2
~ 4 to measure a hidden point again.

It is used to select a code from the code list or input a new code.

To start free-coding, do the following:

1.

To select Free-Coding and enter CODE
(FIND/SELECT) display, press the function key
and do one of the following:

o Press PAGE — F3

o Press7.

Select a code from the code list.

If the input code does not in the code list and
you would like to add a new code, input related
information and press F2 ADD, and input data.
Press F4 ENT for confirmation.

CODE (FIND/SELECT)
Select or input new code!

Search: N
Code: 1 O
Q-Code:
Desc:  ———
Infol:

| REC_J a0 | | ENT |

It is used to turn on or off the visible laser beam for illuminating the target point.

To turn on / off the laser pointer, press the function key, and do one of the following:

Press PAGE to go to the second page, and press F4.

Press 8.

The display shows Laser Switched On | Laser Switched Off for approximately 1s.
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It is used to calculate and check the slope distance, horizontal distance, height difference, azimuth, grade,

and coordinate differences between the last two measured points. The principle is as follows:
b

station
Before checking the tie, make sure at least a distance measurement has been done and two valid
measured points exist.
To check the tie, do the following:
1.

To enter CHECK Tie display, press the function key, and press PAGE to go to the third page, and

press F1/ 9.

CHECE TIE 1/2 CHECE TIE 2/2
Brg: 122° 23'33"° Brg: 150° 34’ 00’
bGradient: a% bGradient: 0%
dHD: 0. 468m A/ -0. 068m
dsD: 0. 469m d7/E: 0. 05%m
dvD: 0.015m dH: -0. 000m

1 | oo W T [ [ on

2. After checking all values, press F4 ENT for confirmation.

17



Its function is totally same with the SETS menu page.
See Setting Menu for details.

It is used to enable [ disable the tracking measurement mode. And it can only be activated from within
the same EDM mode and prism type.

The last setting remains valid when the instrument is powered off.

To select Tracking and enable / disable the tracking measurement mode, press the function key and do
one of the following:

e Press PAGE to go to the third page, and press F3.

e Press 02.
The display shows Take Measure Switched On | Take Measure Switched Off for approximately 1s.

It is used to turn on or off the display illumination.

To turn on / off the light, press the function key and do one of the following:
e Press PAGE to go to the third page, and press F4.
e Press0Oand3.

The display illumination is automatically on / off.

It is used to display the current distance and angle units and give the possibility to change them by » /
<.
To set the units of distance and angle, do the following:

1. To enter the setting display, press the function key, and press PAGE to go to the fourth page:

FUNCTION 4/4

Dist. Unit: D¢

Angle Unit: pMsS 4p

11 I SET

2. Set the distance unit and angle unit.

About the supported units, see Setting Menu for details.
3. Press F4 SET for conformation.

18



With the MENU key, you enter the following menu pages:

5% T |

A T

() (2) (3) (4)
PROG SETS EDM JOB
0 i 3
" " Tm 1 2
(5) (6) () (8)
ADJ COoOM DOWNL START

¢

1

(9)

INFO

This menu contains programs that precede the application programs, and is used to set up and organize
data collection.

With this menu, you can achieve the following: You can enter all programs by pressing MENU
and F1 PROG [ 1:

PROGRANS 1/3
/1\ Fl Surveving {13
F2 Stake Out (2)
surveying
Stake Out F3 Free Station (3)
= Free Station Fﬁl CDGD (4)
< COGO . - .
= Tie Distance
E Area & Volume
5 Remote Height
2 Reference Line[Arc
o

Construction
Lead Measure
2D-Road

19



To set surveying, do the following:

1.

2.

3.

To enter Program menu page, press MENU and press F1/ 1.

Press F1 or 1:

MEASURE SET
[¢] F1 Set Job (1)
[ ] F2 Set Station (2)
[ ] F3 Set Orientation (3)
Fd Start (4}

Do the following:
a. Setajob.
b. Set the station.
c. Set the orientation.
d. Start survey.

o [*litindicates that settings are done.

o [ litindicates that settings are not done.

All data is saved in jobs like directories, which contain measurement data of different types, including
fixed points, measurements, codes, stations, etc., and can be individually manageable and readout,
edited or deleted. Thus, setting a job to save all recorded data is required before your work.

If no job is defined before an application is started or if ALL soft key (i.e. F1 key in
MEASURE display) is triggered, the system will automatically create a new job and

name it DEFAULT.

To set a job, do the following:

1.

To enter NEW JOB display and create a new job,
in MEASURE SET display, press F1 / 1 — F1 ADD:
Set the name of the job, record the operator, and
make notes.

To save the job, press F4 ENT. The display
automatically returns to SET JOB display.

Press F4 for confirmation. The display shows Job
Set.

It is used to set the coordinates of the station.

To set the station, do the following:

1.

20

To enter SET STATION display, in MEASURE SET
display, press F2 [ 2:

NEW JOB
Job :
Operator:

Mote 1:
Note 2:

| prev | | | ENT

oET STATION

Input Station Pt!

DEFALILT

P+ID :

FIND | ENT ||




2. Do one of the following:
o Manually set the station:
i. To open COORDINATE INPUT display, press F3 ENT.
ii. Setthe point ID and coordinates.
iii. To save station coordinates, press F4 ENT. The display automatically returns to
SET STATION display.
iv. Set the height of the instrument after input box Hi.
v. Press F4 ENT. The display shows Data Saved.
o Set the station by reading from the internal memory:
i. To select a Point ID stored in the internal memory, press F1 FIND [ F2 LIST.
ii. Select a point, and press enter key.

ii. Setthe height of the instrument after input box Hi.

.2.

Press F4 ENT. The display shows Data Saved.

It is used to set the horizontal direction with the orientation.
To set the orientation, do one of the following:
1. To enter ORIENTATION display, in MEASURE SET display, press F3 [ 3

ORIENTATION

F1l Narmal Irput (1)

F2 Coordinate Orientation (2)

R ke |

2. Do one of the following:

o Manuadlly set the orientation:
i. To enter MANUAL INPUT display, press F1 /1.
ii. Set backsight point, reflector height and Hz-direction (Azimuth).
iii. Press F1 ALL to trigger measurement. The display shows Data Saved and
Orientated.
o Set the orientation with coordinates:
i. To enter COORDINATE ORIENTATION display, press F2 [ 2.
ii. Do one of the following:
e Press F1LIST, and select a point stored in the internal memory.
e Press F2 ENH, set the backsight point and coordinates of north, east and
H, and press F4 ENT.
ii. Set the reflector height.
iv. Press F1 ALL to trigger measurement. The display shows Data Saved and
Orientated.

21



22

It is used to start surveying with an unlimited number of points.
The principle is as follows:

To start survey, do the following:
1. To enter MEASURE display, in MEASURE SET display, press F4 [ 4:

NEASTEE 1/3
PtID:
Eht : 0.000m (=]
Code: mmm===
Hz 272° 27 19"’ -
- 5% 30387
- 1. 261m ]I

E

2. Set the point ID, reflector height.
3. Optional: To set the code, and do one of the following:
o Todirectly input a code, input a code into the input box of Code.
The code is stored along with the corresponding measurement.
o To search the code from the codelist, press | — F2 CODE.
It gives the possibility to add attributes to the code.
o Press | twice — F2 Q_CODE and enter the shortcut to the code.

4. oOptional: To switch between the individual and current point number, press | three times — F2
IndivPt.

5. Press F1 ALL to trigger measurements.



This program is used to calculate the required elements of staking out, based on the coordinates,
manually input angles, horizontal distances and heights of staking out points.
To set staking out, do the following:

1. To enter STAKE OUT display, do one of the following:

o Press S.0.
o Press MENU and press F1 PROG / 1 to enter Program menu page, and press F2 [ 2:
oTAKE OUT
[¢] F1 Set Jaob (1)
[ 1F2 S5et Station {23 o [*litindicates that settings are done.
. . o [ litindicates that settings are not done.

[ ] F3 Set Orientation (3]

F4 Start (4)

2. Do the following:
a. Setajob.
b. Set the station.
c. Set the orientation.
d. Start staking out.

See Set a Job for details.
See Set the Station for details.

See Set the Orientation for details.

To start staking out, do the following:

STAKE oOUT 1/3
search @ * g
p+10: (S o )
Eht : 1,500m [
1. In STAKE OUT display, press F4 [ 4: dHz 127° 26’ 32" ° -
dHD : 1. 265m
dvD : 0.000m
DIS

2. Do one of the following:
o To start measuring and calculation of the stake-out elements, select the target point, and
press F2 DIST.
o To input direction and Hz-distance of the point to stake out, press | twice and F1 B&D.
o Toenable simplified input of a point without point ID and the possibility of storing the data
of the point, press | twice and F2 Manual.
3. To save the displayed values, press F3 REC.
Press F1 ALL to trigger measurements.
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The result of staking out is as follows (You can switch the display by pressing PAGE):
e Polar Stake out

SHANGHAI ESURVEY GNSS CO,, LTD.

STAKE OUT 1/3
Search * E
rtID: (Y 0]
Fht : 1,500m [
dHz : 197 267377 W
dHD : 1. 265m

dvD : 0.000m
DIS

The principle is as follows:
Point to stake out
Actual

e dHz: the angle offset. + means the point to stake
outis in the right of the actual direction.

» dHD: the longitudinal offset. + means the point
to stake out is further away.
* dVD: the height offset + means the peint to

Station stake out is higher than the measured point.
e Orthogonal Stake out
STAKE OUT 3/3
search : *
P+ID: A1 L) Nl
Fht : 1,500m [
/N 0. 765 M
di /E: 1. 047m
dH: -2.976m |
DIS

The principle is as follows:
Actual

Point to stake out

* d Line: the longitudinal offset. + means the
point to stake out is further away.

» d off the transversal offset, perpendicular
to line-of-sight. + means the point fo stake
out is in the right of the measurement peoint.

Station
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¢ Cartesian Stake out

STAKE OUT 2/3
Search : * i
ptID: (S o
Eht : 1,500m
/N 0. 765 M
df /E: 1. 047m

dH: -2.976m [

The principle is as follows:
Actual
o Paint to stake out

N
N +dY/E S:“\

3

o >

Station e dX/N: the northing offset between the
actual point and the point to stake out

e dY/E: the easting offset between the
actual peint and the point to stake out
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This program is used to determine the instrument position from measurements of 2 ~ 5 known points.

The principle is as follows:
H

% N

>

Station

P £

To set free station, do the following:

1. To enter Program menu page, press MENU and F1 PROG / 1.
2. PressF3/3:

FREE STATION
[¢] F1 Set Job (1)
F2 Set accuracy limit (2) o [*] itindicates that settings are done.
o [ litindicates that settings are not done.
F4 Start (4)
| F1 | r2 | ] F4 |

3. Do the following:
a. Setajob.
If you have done it in before, you can skip it.
Set accuracy limit.
c. Start free station.

See Set a Job for details.
It is used to define a limit for the standard deviation values. If the calculated deviation exceeds the limit,

a warning dialog box pops to remind you whether to proceed or not.
To set accuracy limit, do the following:

ACCURACY SETTING

o
. To enter ACCURACY SETTING display, in FREE | LTFET accuracy limits

: I
STATION display, press F2 [ 2: Status I
- , ot. dewv. N: 0. 000m
Set deviations of north, east and height.
. . . st.dev. E: 2. 000m
Press F4 SET for confirmation. The display
returns to FREE STATION displa St. dev. H: 3. 000m
. o 1 11
Piay St. dev. Ang: 107 00" 00

11 1 ser |
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To start free station, do the following:
1. To enter FREE STATION-STATION display, in
FREE STATION display, press F4 [ 4:

FEEE STATION - STATION

P+ID: DEFALILT

Hi: 1. 220m

I N B T

FREE STATION - TARGET POINT

2. Input of the name of the station and the height
of the instrument, and press F4 ENT for
confirmation:

reip: S

Eht: 1. 500m

FIND_| LIS
3. Do one of the following, and press F3 ENT for | FREE STATION - MEASURE

confirmation: P+ID - AR ﬁ
o To find a known point, press F1 FIND | F2

Eht
LIST. Hz
o To directly input ID of the target point and v .
B

2. 000m
321° 2570577 (]

60T 3071877 I
the height of the reflector or press | — F1 2. 113m )B

ENH.

I
|| addPe
4. Press F3 ALL to trigger angle and distance measurements. The display shows Data Saved.

5. To add another point, do the following:
a. Press F2 AddPt.
b. Do one of the following, and press F3 ENT for confirmation:
= To find a known point, press F1 FIND / F2 LIST.
= Todirectly input ID of the target point and the height of the reflector or press | —

F1 ENH.
c. Press F3 ALL to trigger angle and distance measurements.

Dist Check

Act. HD: 0, 000m

Neas. HD (0. 000m

oHD : 0. 001m

Continue?
PREV ] | | ENT |

6. Press F4 ENT for confirmation.
If you need to start measurement again, press F1 PREV.
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7. Optional: To add more points, repeat step 1~ 6.
8. Press F1 COMPUTE. The result is as follows:

STATION COCRDINATE

Station: A1
Hi: 1. 200m
North: 1, 000m
East: 1. 8%1m
Height: 3. 35%m

FREV FESID s TDEV ENT

9. Press F4 ENT for confirmation. The display shows Data Saved and Station Settled.

To set COGO, do the following:
1. To enter Program menu page, press MENU and F1 PROG / 1.
2. PressF4or4:

COGO
[¢] F1 Set Job (1)
[ ] F2 Set Station (2)
[ 1 F3 Set Orientation (3}
F4 Start (4)

3. Do the following:

Q.

Set a job.

o [*litindicates that settings are done.

o [ litindicates that settings are not done.

If you have done it before, you can skip it.

Set the station.

If you have done it before, you can skip it.

Set the orientation.

If you have done it before, you can skip it.

Start COGO.

See Set a Job for details.

See Set the Station for details.

See Set the Orientation for details.
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To start COGO, do the following:
1. In COGO display, press F4 [ 4:

OGO

Fl Inverse & Traverse (1)
F2 Intersections (2)
F2 Offset (3)
F4 Extension (4)

2. Do the following:
a. Setinverse or traverse computation.
b. Setintersections.
c. Set offset.
d. Set extension.

To set inverse or traverse computation, do one of the following:
e Setinverse computation.
e Set traverse computation.

The principle of inverse computation is as follows:
r

Known data

» PI:the I* known point.
» P2: the 2™ known point.

a3
Unknown data

« dl: the slant distance between P1 and P2.
« d2Z: the horizontal distance between Pl and P2
+ d3: the height between Pland P2.

To set inverse computation, do the following:
1. To select Inverse, press F1 /[ 1in COGO display, and press F1 / 1.

INVEESE
Input data!
From:
To: 53

NEASURE




2. Input data and press F2 CALC for computing. INVERSE RESULT display shows:

INVERSE RESOLT 1/2 INVERSE EESULT 2/
From: 51 From: 51
Tao: e To: 52
Bre: 2507 017497 d : 0. 004m
Gradient: -30. 2% - 0, 005m

 : -0, 002m

I I I NN | I . T

3. Press F4 REC for record. The display shows Data Saved and automatically returns to INVERSE
display.

The principle is as follows:
Pq

P3
Known data
Fl: the 1** known point

a: the direction from P1to P2.

di: the distance between P1and P2

d2: the offset in positive direction %right).
d3- the offset in positive direction (left).

Unknown data

» P2: the coordinate without offset
» P3:the coordinate with positive offset.

P1 + P4 the coordinate with negative offset.
To set traverse computation, do the following:

TEAVEESE
Input data!
1. To select Traverse, press F1/1in COGO display, P+ID:
and press F2 [ 2. HzCar: 1607 187 087
HzCor: 0, 814m
HzCor: 1. ¥86m
NEASIRE | CALC FIND

TRAVERSE RESULT
New Foint: [

North: 2. 055m

2. Input data, and press F2 CALC for computing. Fast: 2. 0%59m

TRAVERSE RESULT display shows:

ap | ] | REC_|

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and
automatically returns to TRAVERSE display.




To set intersections, do the following:
1. In COGO display, press F2 [ 2. INTERSECTIONS display shows:

INTEREECTIONS
Fl Bearing-Bearing (1)
FZ Bearing-Distance (2)
F3 Distance-Distance (3)
F4 Four Points (4)

2. Do one of the following:
o Set bearing-bearing.
o Set bearing-distance.
o Set distance-distance.
o Set four points.

The principle is as follows:

Known data

F1: the 7 known point.

P2: the 2™ known point.

al: the direction from P1to P3.
a?: the distance from P2 to P3.

Unknown data
+ P3: the coordinate.

To set bearing-bearing, do the following:

BEARING-BEARING

Tnput data!
Point 1:
1. In INTERSECTIONS display, press F1 /1. Bre 1: 191° 61 44’ °
Foint 2: S
Brg Z: F4° 347 167

HEASURE

FIND
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BEARING-BEARING

New Point: [ ——

North: 45, 926m
2. Input data, and press F2 CALC for computing. Fagt: £2. 445m

BEARING-BEARING display shows:

ap | ] | REC_|

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and
automatically returns to BEARING-BEARING display.

The principle is as follows:

Known data

P1: the 1* known point.

P2 the 2™ known point.

a: the direction from P1to P3.

r- the radius, distance from P2 to P3/P4.

Unknown data

» P3:the coordinate of 19 point.
s P4 the coordinate of 2™ point.

To set bearing-distance, do the following:

EEARING-DISTANCE

Input data!
Point 1:
1. In INTERSECTIONS display, press F2 [ 2. Brg 1: 191° &1’ 44’
Point 2: a2
HD Z 21, 35Em

NEASURE | CaLC FIND
BEARING-DISTANCE

PtID: ]

North: -48. 50bm

2. Input data, and press F2 CALC for computing. Fast: 120, 920
BEARING-DISTANCE display shows: F+tID:  amee m
North: -—————- !

East: - m

stagE | | | REC

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and
automatically returns to BEARING-DISTANCE display.
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The principle is as follows:

_____ P4 ...
.r" r-l ~ - “'n.“ .
r' -~ ¥ \\.
1 P1 ."t ! rd . .
LY " A "I L
~.~___.,.— ‘® P2 L
P3 * f
* ./ Unknown data

1.

Known data

T L]

P1: the 1* known point.

P2:the 2™ known point.

r: the radius, distance from P1to P3/P4.
r2: the radius, distance from P2 to P3/P4.

P3: the coordinate of 19 point

» P4 the coordinate of 2™ point
To set distance-distance, do the following:

In INTERSECTIONS display, press F3 [ 3.

Input data, and press F2 CALC for computing.
DISTANCE-DISTANCE display shows:

DISTANCE-DISTANCE

Input data!
Point 1:
HD 1: 3. 284m
Point 2: ol
HD 2 6. B26m

NEASTRE

DISTANCE-DISTANCE

PtID: T ==
MNorth: 48, TA%9m
East: 61. 522m
FtID:  —me——- m
MNorth: G0, 108m
East: 43, 132m

ap | ] | REC_|

Input a name for the new point and press F4 REC for record. The display shows Data Saved and
automatically returns to DISTANCE-DISTANCE display.
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The principle is as follows:
P2 Known data

P1: the 1 known point.
P2: the 2 known point.
P3: the 3 known point.
P4: the 4™ known point.
a: the line from Pl to P2.
b: the line from F3 to P4

Unknown data

Pl ¢+ PG5 the coordinate.
To set four points, do the following:

FOUR POINTS

Define Line!

Point 1:

1. In INTERSECTIONS display, press F4 [ 4.

Foint 2: g0
Point 3: a3
FPoint 4: a4
NEASURE| CALC | FIND
FOUR POINTS
New Point: | —
North: 21.917Tm
2. Input data, and press F2 CALC for computing. East: 21, 91Tm

DISTANCE-DISTANCE display shows:

o I .

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and

automatically returns to FOUR POINTS display.

To set offset, do the following:
1. In COGO display, press F3 / 3. OFFSET display shows:

OFFSET
F1l Distance - Off=zet (1)
F2 Set Point By... (2)

_F o2 |

2. Do one of the following:

o Set distance-offset.
o Set point by.
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The principle is as follows:
P2 Known data

» PI: the start peint of baseline.
» P2:the end point of baseline.
» P3: the horizontal offset point.

Unknown data

. c(ﬂ: l:f|1e vertical distance of P3 to the baseline
pa ).
« d2: the distance of P1 to the foot of a
perpendicular (P4).

P1

To set distance-offset, do the following:

» P4 the coordinate of foot of a perpendicular.

DISTANCE-OFFSET

Define base line

1. To select Distance-Offset, in OFFSET display, FPoint 1:

press F1/1: Point &:
Input point by ...

Foint 3:

o1l

512

NEASURE | CaLC FIND

OFFSET FESILT

Offset:

Line:
2. Define the base line, and press F2 CALC for Off. Coord:

computing. OFFSET RESULT display shows:

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and

automatically returns to DISTANCE-OFFSET display.
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The principle is as follows:
P2

Known data

» Pl the start peint of baseline

» P2 the end point of baseline

» a:the vertical distance of P3 to the
baseline.

» b distance of Pl to the foot of a
perpendicular.

Unknown data

+ P3 the coordinate of horizontal offset

point
To set point by, do the following:
oET POINT BY...
Define base line
Point 1: 510
1. Toselect Set Point by...,in OFFSET display, press Point 2: =11
F2 /2 Input Offset & Line!
Line:  -————- .~
offget: 0= il
HEASURE
SET POINT BY...
New Point: [ N—
2. Define the base line, input offset and line, and North: -34. 760m
press F2 CALC for computing. SET POINT BY | Cast: -394, T4Zm
display shows:
stake | 1 | REC |

3. Input a name for the new point and press F4 REC for record. The display shows Data Saved and
automatically returns to SET POINT BY display.



The principle is as follows:

Known data

P1: the start peint of baseline.

P3: the end point of baseline.

dLl: the distance between P1and P2.
dL2: the distance between P3 and P4

Unknown data

+ P2 the coordinate.
+« P4: the coordinate.

To set extension, do the following:

1.

In COGO display, press F4 |/ 4. EXTENSION
display shows:

Input data, and press F2 CALC for computing.
OFFSET RESULT display shows:

EXTENSION

Define line!

Foint 1:
Foint 2: 511
Select & Input!

BF: 512 4p

HD: 25, 000m
NEASURE FIND
EXTENSION

New Point: [ —
North: 16. 651m
Fast: 46, B60m

stakE | | | REC

Input a name for the new point and press F4 REC for record. The display shows Data Saved and

automatically returns to EXTENSION display.
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5.2.5 Tie Distance

This program is used to calculate the slant distance, horizontal distance, height difference and azimuth
of two target points measured in real time.
You can choose any of the following to accomplish this purpose:

e Polygonal method
M

Station The measurementis A-B, B-C, C-D...
e Radial method

Station

The measurementis A-B, A-C, A-D...
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To set tie distance, do the following:

1. To enter Program menu page, press MENU and F1 or 1.
2. Press PAGE to go to the second page, and press F1 or 5:

TIE DISTANCE

[«] F1 Set Jaob (1)

[¢] F2 Set Station (2)

[#] F3 Set Orientation (3]
F4 Start (4)

3. Do the following:

a. Setajob.

@]

(@]

If you have done it before, you can skip it.

b. Set the station.

If you have done it before, you can skip it.

c. Set the orientation.

If you have done it before, you can skip it.

d. Start tie distance.
525 SetadJob
See Set a Job for details.
5252 Setthe Station
See Set the Station for details.
5253
See Set the Orientation for details.

Set the Orientation

[#]. it indicates that settings are done.
[ I itindicates that settings are not done.
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To start tie distance, do the following:
1. To enter TIE DISTANCE display, in TIE DISTANCE display, press F4 [ 4:

TIE DISTANCE

Flease select measure method!

(1) (2]
| pory JRapIAL] |

2. To select a measuring method, do one of the following:

o  Toselect Poly, press F2 / 1. o  To select Radial, press F3 [ 2.
POLYGONAL (4-B, B-C) 1/3 RADIAL (A-B, A-C) 1/3
Point 1: 0 CF: N
il il
Rht : 1.500m [ Fht: 1.500m [
- 0.979.m Wl - : 1. 754m il
- 1.765.m - : 1.753m
I I
FIND | LIS FIND | LIS

3. To determine the first target point, press F1 ALL. The display shows Data Saved:
4. To determine the second point, press F1 ALL. The display shows Data Saved, and TIE DISTANCE
RESULT display shows (taking polygonal method as an example):

TIE DISTANCE RESULT 1/ o Gradient: the grade (%) between point 1
Foint 1: A1 and point 2.
Point 2: A2 o dSD: the slant distance between point 1
Gradient: 1. 3% and point 2.
0. 158m o dHD: the horizontal distance between
0. 157m point 1 and point 2.
0. 002m o dVD: the height difference between point

NEWE _ FADTAL 1 and point 2.

5. Do the following based on your needs:
o In polygonal method

* To abandon the result and start measurement again, press F1 NewTie.
= To start measurement for a new point, press F2 NEWP.

The result is based on the previously last measurement point and the new point.
o Inradial method

= To determine a new centre point, press F1 CentPt.
The result is based on the previous radial point and the new centre point.
= To determine a new radial point, press F2 RadPt.
The result is based on the previous centre point and the new radial point.
6. Optional: To switch to the radial / polygonal method, press F4 RADIAL [ POLY.
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5.2.6 Area and Volume

This program is used to calculate areas of points (30 points at most) connected by straights in real time.
The principle is as follows:

Target point

d ]

Target point

& ®

Start point Target point
80

‘ » a: perimeter, the polygonal length from start point to the current
. measured point.
Station b: the calculated areq, always closed to the start point

The calculated area is

projected onto the

horizontal plane (2D) or

projected onto the

sloped reference plane

defined by 3 points (3D). <
Furthermore a volume Station
with constant height can

be calculated  with

respect to the area

(2p/3D):

P1: the target point that defines the sloped reference plane.

P2: the target point that defines the sloped reference plane.

P3: the target point that defines the sloped reference plane.

P4: the target point That defines the sloped reference plane.
a:constant height.

b: perimeter (3D), the polygenal length from the start point to the
current measured point of the area (3D).

¢ area (3D), projected onto the sloped reference plane

d: volume (3D) =a*c

« e perimeter (2D), the polygonal length from the start point to the
current measured point of the area (2D).

f area (20D), projected onto the horizontal plane.

g-volume (2D) = f*a
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To set area and volume, do the following:
1. To enter Program menu page, press MENU and F1 or 1.
2. Press PAGE to go to the second page, and press F2 or 6:

AREA & VOLUME
[¢] F1 Set Job (1)
[+] F2 Set Station (2) o [*litindicates that settings are done.
[¢] F2 Set Orientation (2 o [ litindicates that settings are not done.
F4 Start (4)

3. Do the following:

a. Setajob.

If you have done it before, you can skip it.
b. Set the station.

If you have done it before, you can skip it.
c. Set the orientation.

If you have done it before, you can skip it.
d. Start area and volume.

See Set a Job for details.

See Set the Station for details.

See Set the Orientation for details.

To start area and volume, do the following:
1. To enter AREA & VOLUME display, in AREA & VOLUME display, press F4 [ 4:

AREA & VOLUME
PtID: Y &
- m
Eht: 1.500m [
Pt=sNum: 0 -
Plane(2D:  ______ )E
Plane(3D):  ———o—- T
ALL

2. To determine area points, do one of the following:
o To start measurement for the current point, press F1 ALL. The display shows Data Saved:
o To search for points from the internal memory, press | twice and press F3 FIND, or press
| three time and press F1 LIST.
o To manually input the coordinates, press | three times and press ENH.
At most 30 points are supported.
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3. Optional: To undo measurement or selection of the last point, press F2 DecPt.
4. To check the result, press F3 COMPUTE. AREA(2D)VOLUME MEASURE R display shows:

P tsMum: 2
Area: 0, 000ha
Area: 0, 171m?
Ferimet. : 1. 760m
Volume: 0 o

AREA(ZD)&VOLUME MEASURE R 1/2

This program is used to calculate the height difference of a remote object relative to ground.

The start point of measurement differs in the following:

e With a prism: the start point is the prism (reference point).

e Without a prism: the start point is any reference point in which the vertical angle is established

The reference point should be perpendicular to the remote object.

The principle is as follows:

Remote point

LT

-

To set remote height, do the following:

H

Height difference

_____

..‘.___________

1. To enter Program menu page, press MENU and F1 or 1.

2. Press PAGE to go to the second page, and press F3 or 7:

REMOTE HEIGHT
[¢] F1 Set Job (1)
[¢] F2 Set Station 2y | .
[¢] F2 Set Orientation (3] o
Fd Start (4}

[#]. it indicates that settings are done.

[ I itindicates that settings are not done.
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3. Do the following:
a. Setajob.

If you have done it before, you can skip it.
b. Set the station.

If you have done it before, you can skip it.
c. Set the orientation.

If you have done it before, you can skip it.
d. Start remote height.
See Set a Job for details.

See Set the Station for details.

See Set the Orientation for details.

To start remote height, do the following:
1. To enter BASE POINT display, in REMOTE HEIGHT display, press F4 | 4:

BASE POINT
4im and measure base point! E
EF Al Il
Rht 1.500m [
! .

If
FIND | LIS

2. Toinput the height of reflector, and press F1 ALL. The display shows Data Saved.
3. Aim at the inaccessible remote point. The value of dVD and H shows:

EEMOTE POINT
4im and measure remote point!
BEFP: Al |E,
Femote Pt. : A2 il
1. 848m ‘
-0.754m B
-0.57Tm [

DA

4. To save the measured data, press F4 SAVE.




To set reference line/arc, do the following:
1. To enter Program menu page, press MENU and F1 or 1.
2. Press PAGE to go to the second page, and press F4 or 8:

REFERENCE LINE/ARC
[¢] F1 Set Job (1)
[+] F2 Set Statiom (2) o [*litindicates that settings are done.
[#] F2 S5et Orientation (2 o [ litindicates that settings are not done.
F4 Start (4)

3. Do the following:

a. Setajob.

If you have done it before, you can skip it.
b. Set the station.

If you have done it before, you can skip it.
c. Set the orientation.

If you have done it before, you can skip it.
d. Start reference line/arc.

See Set a Job for details.
See Set the Station for details.

See Set the Orientation for details.

To start reference line/arc, do the following:
1. To enter REFERENCE LINE/ARC display, in REFERENCE LINE/ARC display, press F4 [ 4:

EEFEEENCE LINE/ARC
select a method!

alle

(1 (@
| [RRFLIEJRRFARC] |

2. Do one of the following:

o To set reference line, press F2 [ 1.
o To set reference arc, press F3 /2.
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To set reference line, do the following:

46

To select REFLINE, in REFERENCE LlNEIARC
display, press F2 [ 1:

B4SE LINE DEFINE 1/3
4im and measure lst point! ﬁ
Foint 1: D2

il

Rht: 1.500m M
4 : 2.636m
1.682m [

I T

To determine the first point, press F1 ALL. The display shows Data Saved.

FEFERENCE LINE-MAIN 1/2

dHD: 2. 673m
Input remotion parameter!

0. 000m

To determine the second point, press F1 ALL. The
display shows Data Saved, and REFERENCE
LINE-MAIN display shows:

Input remotion parameters, and press F2
MEASURE to enter LINE OFFSET MEASURE
display, input data, and press F1 ALL to trigger
measurement in LINE OFFSET MEASURE display:

In REFERENCE LINE-MAIN display, press F3
STAKE:

Input data for orthogonal staking out, including
PtID, reflector height, longitudinal offset, height
and transversal offset.

Press F4 ENT for confirmation and start

orthogonal staking out:

Offzet:

0, 000m
0. 000m
U DD 0o*’

Eht: 1. 500m %I
d Line -1. 027Tm

d Off -0, Tddm -
avD: -0.047m Ok

ORTHOGONAL ELEMENT INPUT
Input orthogonal data!

F+ID: 03
Fht: 1. 200m
Line: 0. 000m
Offset:

Height:
ORTHOGONAL STAKE OUT 1/2
PtID: D3 =
Rht: 1. 500m %'
diz: — 93® 15 32"’ I
21— - op
dvD : -

““““ ]I




8.

Press | — F1 ALL to trigger measurement.

9. Optional: To start staking out for the next point, press F3 AddPt and repeat step 6 ~ 8.

To set reference arc, do the following:
To select REFARC, in REFERENCE LINE/ARC display, press F2 [ 1:

1.

2.

FEFERENCE ARC DEFINE METHOD

F1 CF & 5P (1)

F2 SF, EP, Radius (2]

_F o2 |

Do one of the following. REFERENCE ARC display shows:

o Toselect CP and SP, press F1/ 1.

To select SP, EP, radius, press F2 / 2.

EEFEREENCE ARC
Measure centre point! ﬁ
CP: JZ
Rht 1.500m [
- = m -
- m X
I

EEFERENCE A&RC
Measure start point! ﬁ
CP: JZ
Fht: 1.500m [
- = m -
- m X
I

To measure the center point / start point, press F1 ALL to trigger measurement. The display shows

Data Saved.

Press F3 MEASURE to enter MEASURE ARC &
RADIUS LENGTH display, input data, and press
-] — F1 ALL to trigger measurement in
MEASURE ARC & RADIUS LENGTH display:

In REFERENCE ARC-MAIN display, press F4
STAKE:

MEASURE ARC & FADIUS LENGTH

PtID: E,
Eht: 1. 500m E
Line: 4, D00m

Dffzet 10, 127m -
dvD: -2, B0Tm E{?

REFERENCE ARC-STAKE OUT

F1 Stake Out Point (1)
F2 Stake Out Arc (2}
F2 Stake Out Chord (3)
Fd Stake Out Angle (4)
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6. Do staking out:

a.

Select a method to stake out:

To select Stake Out Point, press F1 / 1:
STAEE QUT-POINT

PtID: J2
Line: 120, 035m
Offset: 20, 654m

ser | 1 1 BNT |
To select Stake Out Arc, press F2 [ 2:
STAKE OUT-ARC

PtID: J2

Nisclosure: Start Point 4p
Are Length: 25, 021m
Line: 28, 214m
Off=et: 12, 01%m

To select Stake Out Chord, press F3 [ 3:
STAKE OUT-CHOED

F+ID: J2

Misclosure: Start Point 4p
Chord Length: 25, 021m
Line: 28, 214m
Dffset: 12, 012m

To select Stake Out Angle, press F4 [ 4:
oTAKE OUT-ANGLE

FtID: J2
Nisclosure: Start Point 4p
ingle: 12° 24’ 3277
Line: 28, 214m
Offset: 12. 012m




b. Input data, and press F4 ENT for confirmation:

REFERENCE ARC STAKE OUT
P+ID: ]
Rht: 1.500m CJ
dHz: —» 0° 00' 02"’ E
dHD: 12. 180
dvD: -3.176m
AddPt

c. Press F1DIST to trigger measurement.

d. Optional: To start staking out for the next point, press F3 AddPt and repeat step 2 ~ 3.

To measure the start point / end point, press F1
ALL to trigger measurement in REFERENCE ARC-
MAIN display. The display shows Data Saved,
and the following display shows:

EEFERENCE ARC-NAIN

CP: Iz
=F: I3
EF: - ______
Eadius: 0. 206m

s TAEE

[ |MEASIRE

Optional: If SP, EP, Radius are selected, enter the radius of the arc.

This program is used to define a construction site by combining set-up of the instrument along with a
construction line, measuring and stake out points relative to the line.

To set construction, do the following:
To enter Program menu page, press MENU and F1 or 1.
Press PAGE to go to the third page, and press F1 or 9:

1.

2.

3.

CONSTRUCTION STAEE

F1 Set Jaob (1)
F2 Set EDN (2)
F3 New construction site (3)
F4 Continue previous site (4)

Do the following:
a. Setajob.

o [*litindicates that settings are done.

o [ Jitindicates that settings are not done.

If you have done it before, you can skip it.

Set EDM.
c. Setthe new construction site.
d. Continue the previous site.

See Set a Job for details.

See EDM Menu for details.
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To set the new construction site, do the following:
1. To enter CONSTRUCTION-STAKE POINT display, in CONSTRUCTION STAKE display, press F3 [ 3.

COMNSTRUCTION-5TAEE POINT

Foint 1: Gl

Fht: 1. B00m A
i : -—== ---m -
- mop

I
DIS

2. To determine the start point, press F1 ALL. The display shows Data Saved.
3. To determine the end point, press F1 ALL. The display shows Data Saved, and STAKE OUT display

shows:
STAEE OUT o dlLine: if itis positive (1), it means that
P+ID: ﬂ the target point is further away than the
Fht 1. 500m measured point.

o dOff: if it is positive (—), it means that
the target point is on the right of the
measured point.

o dH:ifitis positive (1), it means that the
target point is higher than the

measured point.

The figure shows the position of the prism in relation to the stake out point. Furthermore, the
accurate values are displayed, combined with the arrows indicating the direction.
4. Select a known point, and press F1 ALL to trigger measurement. The display shows the result of

staking out:
STAKE QUT
PtID: 02
Fht: 1. 500m
dHz : —»14" 25" 14"’
d Line: -1, 100m 1 -1.577m
d Off: 0.934m — -1.40%m
dH: -1.821m 4 -1.956m
DIS

To continue the previous site, in CONSTRUCTION STAKE display, press F4 [ 4.
See Set the New Construction Site for details.
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This program is used for survey of hierarchical control traversing and mapping traversing etc. and

adjustment and computation of closure.

To set the lead measurement, do the following:

1.

2.

3.

To enter Program menu page, press MENU and Flor 1.
Press PAGE to go to the third page, and press F2 or 0O1:

LEAD MEASURE
[¢] F1 Set Job (1)
Fd Start (4)
- r ] | | F4 |

Do the following:
a. Setajob.

o [*l itindicates that settings are done.

o [ litindicates that settings are not done.

If you have done it before, you can skip it.

b. Start lead measurement.

See Set a Job for details.

To start lead measurement, do the following:
In REFERENCE LINE/ARC display, press F4 [ 4. The following display shows:

1.

Noos®wN

LEAD MEASURE 1/2
F1 Lead Set (1)
F2 Station Set (2)
F3i Measiure Point {3)
Fd Lead Calsulation (4)

LEAD NEASURE 272
F1 Data View (5}
F2 Data Transfer (6)

[ F1 ] F2 ] ]

Set the lead.

Set the station.
Measure the point.
Calculate the lead.
View data.
Transfer data.
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To set the lead, do the following:
1. In LEAD MEASURE display, press F1 /1. The following display shows:

LEAD SET 1/3
0ld Lead: DX ELS
New Lead: DEFAULT
Lead Dege. 0 ——————
Neas Num: 1

| prev | | SET

2. Set the following:

o New Lead: a new lead name.

o Lead Desc.: lead description.

o Meas Num: the number of observation sets.

3. Press PAGE [ F4 SET to go to the second page, and set the following:

erev 1 | SET

LEAD SET 2/3
Lead Name: DX
First Stn: [ —— .
Lead B P+: = ——— .
sStart Brg: 28° 09’ og™’

(0]

First Stn: the first survey station
Lead Bs Pt: the lead backsight point
Start Brg: the initial azimuth

4. Press PAGE [ F4 SET to go to the third page, and set the following:

o V_Obs_Tol: the
tolerance of vertical angles among

discrepancy

discrepancy
tolerance of vertical index error.

discrepancy
tolerance of horizontal collimation

discrepancy
angles

LEAD SET 3/3 .
observation sets.

Lead Name: o Vindex Tol: the
V Obs_Tal. : [ T 1=
Vindex Tol: DD DD, 1[:], J o Hz_2c_Tol: the
Hz_2c_Tol. : 0" oo’ 18’
Hz Obs Tal. : 0% 0ot 12t e’ error C.

o Hz_Obs_Tol: the

horizontal
among observation sets.

The horizontal angle defaults to tolerance of engineering first-order traverse, and

vertical angle defaults to tolerance of the fifth class triangular elevation.

5. Press F4 SET for confirmation.
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To set the station, do the following:
1. In LEAD MEASURE display, press F2 [ 2. The following display shows:

STATION SET
Enovn Stn: [ I ¢
WNew Stn: 22
Hi: 1. 200m
BsPt: HS
Foint: Qs

- prev | ] ] SET |

2. Set the following:
o New Stn: a new survey station.
o Hi: the height of the instrument.
This value is defaulted to 0. Please input an accurate value before next
step. Otherwise, the buzzer sounds and the proceeding operation is
impossible.
o BsPt: the backsight point.
o Point: the foresight point.
3. Press F4 SET for confirmation.
If a mistake is found after station setting succeeds, press ESC to quit the entire program and reenter.

To measure the point, do the following:
1. In LEAD MEASURE display, press F3 / 3. The following display shows:

NEASUEE LEAD POINT 1/3
Station: 22 g
ObsPt: 1 =]
Rht - 0. 000m NN
Meas MNum: 1 .
Hz - 222° 36’437
Ve 86° 297387 ° ]I

ALL
2. Set the following:
o Rht: the height of the prism.

o Meas Num: the number of observation sets.

3. Press F1 ALL to trigger measurement.

Turn the face, aim at the same point, and press F1 ALL to trigger measurement. The measurement
order is backsight (face left) — foresight (face left) — foresight (face right) — backsight (face

right).
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Before calculating the lead, make sure all station surveys are complete.
To calculate the lead, do the following:
1. In LEAD MEASURE display, press F4 [ 4. The following display shows:

LEAD CALCULATION

Lead Name: DX
Lead Desc.:  —————-
Fress ENT select station!
Last Stn: |
Last FsPt: e
Fnd Azimuath: L

I I

2. If the lead belongs to branch traverse, press F4 CALC to compute coordinates of each lead point

of branch traverse:

LEAD CLOSUEE 1/2 LEAD CLOSURE 272
Lead Name: DX Lead Name: D¥
LeadPt Num: 2 A N -0, 070m
Lead Length: . 020m di /E: -9, 436m
Pla.Claosure: 13, 08Bm dH: -b. 213m
Ver. Closure: -5.71%m P_Precision: 0. 460
Pﬁng. Closure: 355° 21’ 3?’ ’ v_FrECiSiDn: 1. 18R

MORE | EnT | | MoRE | ENT | |

3. To check calculation results, especially coordinates of each lead point after computing, press F2
MORE:

AJUSTMENT RESULTS

Point: I <

WNorth: 0, 000m
East: 0, 000m
Height: 0. 000m

prev | 1 | ENT

To view data, do the following:

VIEW

1. In LEAD MEASURE display, press PAGE to go to Lead Mame: DEFAULT {14

the second page, and press F1 [ 5. The following
display shows:

11 [ vy |

2. Select the target lead, and press F4 VIEW.
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It is used to send data to your PC.
To transfer data, do the following:

1. In LEAD MEASURE display, press PAGE to go to
the second page, and press F2 [ 6. The following
display shows:

2. Select the target lead, and press F4 SEND.

To set the 2D-road, do the following:

DATA TRANSFER

Lead Name: DEFAULT &1 2

11 [ sew

1. To enter Program menu page, press MENU and F1 or 1.
2. Press PAGE to go to the third page, and press F3 or 02:

ROAD STAKE OUT
F1 Peg Stake Cut (1)

F2 Transect Measure (2]

| FL ] 2 | 1

3. Do the following:

a. Setajob.

@]

(@]

If you have done it before, you can skip it.

b. Set the station.

If you have done it before, you can skip it.

c. Set the orientation.

If you have done it before, you can skip it.

d. Start 2D-road.

See Set a Job for details.

See Set the Station for details.

See Set the Orientation for details.

[#]. it indicates that settings are done.

[ I itindicates that settings are not done.
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To start 2D-road, do the following:
1. In ROAD STAKE OUT display, press F4 [ 4. The following display shows:

EOAD NENU
F1 Road Define (1)
F2 Road Stake Cut (2]
F3 Data View (3)
F4d Data Transfer (4)

2. Do the following:
o Define road.
o Setroad staking out.
o View data.
o Transfer data.

To define road, do the following:
1. To enter ROAD DEFINE display, in ROAD MENU display, press F1/ 1:

ECOAD DEFINE
F1l Reference Point Data (1)

F2 Road(?D) Define Data (2]

| F for2 ]

2. Set a reference point.
3. Define road(2D) data.

Point here means reference point (control point), including each grade of the known plane point and
known elevation point that can be used for setting station and orientation.
To set a reference point, do the following:

1. To enter REFERENCE POINT VIEW display, in ROAD DEFINE display, press F1/ 1:

EEFERENCE POINT VIEW 34/34
P+ID: I
North: 2. 000m
East: 3. 000m
Helght: 0. 000m
Remark:

_ a0 | ] [ DRLETE
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2.

3.

To add a new reference point, press F1 ADD, and input data:
INPUT EEFEEENCE POINT

PtID: L

WNorth: =000 ——m———— J—
FEast: = - P
H - i
Femark: 0 é————-

| save | 1 | PREV

Optional: To delete the current displayed reference point, press F4 DELETE.

It is used to describe and determine road center lines.

There are the following models available for definition of road (2D):

Main Point
Intersection point

To define road(2D) data, do the following:

1.

To enter SELECT ROAD(2D) DEFINE MODEL display, in ROAD DEFINE display, press F2 /[ 2:
SELECT ROAD(ZD) DEFINE MODEL
F1 Nain Point (1)

F2 Intersectim Point (2)

| F1 | r2 | 1

Select a model:

o Set main point.
o Setintersection point.

When using any of the definition of road (2D), please note the following:

When using intersection point method, please input data successively in accordance with mileage
(smalll to large) of intersection point. And the first and the last intersection point should be on the
straight line segment of the road centre line.

When using main point method, please do not miss out any main point finally. It's recommended
to input data successively according to mileage magnitude for check and verification.

The datum input with main point method cannot be viewed and edited in the form of intersection
point method. But the datum input with intersection point method can be viewed and added in
the form of main point, except for deletion.

Affected by precision of turn angle, deviation may exists in main point datum converted by
intersection point datum.

No matter what kind of method you use, at least two valid main points or intersection points are
required for normal staking out and measuring.

No matter what kind of method you use, its maximum mileage should not be greater than
4294000.000 m (i.e. K4294+000.000 m).
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Utilizing main point information relative to the line to describe the entire road, it is the key point where the
line type changes along with the line. It is used to solve any complicated line type including ramp.
To set main point, do the following:

1. To select Main Point, in SELECT ROAD(2D) DEFINE MODEL display, press F1/ 1

o Mileage: the stake mark of main point

VIEW ROAD(ZD)-MAIN POINT 3/3 on the road centre line.
Nileasge: 20, 000m Rl Certain characters K, k and +” etc.
LineType: Citrele cannot be contained. e.g. K2+224.224
Radius: 0, 000m should be input as 2224.224.
North: 12, 000m o LineType: the line type of route
Fast: 12, 000m preceding main point (big stake mark
direction), including line, circle (round
- curve), spiral (easement curve) and

(¢]

o

end point.

Radius: the radius of curvature of one side preceding main point (big stake mark
direction), except the end point of route. When the route turns left, the radius will be
negative; when the route turns right, it will be positive. When the radius of curvature is
infinite, the value should be set to 99999999.999 or -99999999.999.

Start point
(small stake mark)

End point
(Big stake mark)
North: the ordinate of the main point.

East: the abscissa of the main point.

2. To modify data, press F2 EDIT.
3. To add a new main point, press F1 ADD, input data:

VIEW ROAD(ZD)-MAIN POINT 4
Nileasge:
LineType: Line 4p
Fadius: 29999999, 999m
WNorth: — ————_ JR—
= - —— -
save | | | PREV

4. Optional: To delete the current displayed main point, press F4 DELETE.
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It is used to describe the entire road with information of intersection point of the route. This method is

appropriate for the line type whose intersection points are symmetrical (i.e. their corresponding tangent

lines are equilong), and start point and end point of the route are on the straight line segment or its vertex

points.

To set intersection point, do the following:
To select Intersection Point, in SELECT ROAD(ZD) DEFINE MODEL display, press F2 /| 2:

1.

2.
3.

4.

VIEW ROAD(2D)-INTERSECTION 2/2
Nileasze: 220, 000m Ald
North: 2. 000m
East: 4, 000m
Turn: 0° 00’ 00"’
Radius: 8, 000m
opiral Len: B. D00m

EDIT | | DELETE

(0]

Mileage: the stake mark of
intersection point.

Certain characters K, k and +” etc.
cannot be contained. e.g. K2+224.224
should be input as 2224.224.

North: the ordinate of the intersection
point.

East: the abscissa of the intersection

point.

o Turn: the turn angle of an intersection point relative to the route. Turn angles of start point

and end point should be set to 0.

o Radius: the radius of curvature of circular curve corresponding to intersection point. When

the route turns left, the radius will be negative; when the route turns right, it will be positive.
At the start point and end point of route, the value should be set to 99999999.999 or -

99999999.999.

o Spiral Len: the easement curve length relevant to the intersection point. Please set it to 0

when there is no easement curve.
To modify data, press F2 EDIT.

To add a new intersection point, press F1 ADD, input data:

VIEW ROAD(2D)-INTERSECTION 3
Nileasgze:
North: =  ———mmm—— - o
Fast: = ————— - o
Turn: ___m v _ o
Fadius: = = oo o -
spiral Len: ———-m
Y I

Optional: To delete the current displayed intersection point and other intersection points whose

mileage is larger than the current one, press F4 DELETE.
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To set road staking out, do the following:
1. To enter ROAD STAKE OUT display, in ROAD MENU display, press F2 [ 2:

ROAD STAEE QUT
F1 Peg Stake Out (1)
F2 Transect Measure (2]

| F1 | F2 | |

2. Do one of the following:
o To select Peg Stake Out, press F1/ 1:

PEG STAKE OUT 1/2 || PEG STAEE OQUT /2
Nileadze: . 000m g Froj=T: -——-.-—-m n
Rht: 2.000m ] || Wide: - —-n []
Brs: 99° 24’ 4¢’’ [0 || Mile Diff e - @
0ff. Back: 23 000m W | Stake Dist: 20,000m WM
0ff. Left: 23.000m K || Offset: 12, 000m  f

I || Def.Ains: 3° 127237 ]

Eemarl: : A
ASTEE ENH EIN :

o To select Transect Measure, press F2 / 2:

TEANSECT MEASURE 1/2 TEANSECT MEASURE 240
Nileadge: Stn Hileage:ﬂ
Fht: LE00m [ North: -————- . ——-

Wide: ———=, - Eﬁ East: - L ——m
Mile.Diff: -———, - Height: @ -————— —— m

..‘l TTTT. T Stake ]:Iist_: ED. [:I[:I[:lm
Remark: - Brg: 45° 7 5977

\SIRE EDN | FINISH

3. Input data and start measurement.

= < 35 D

il
fn

NEASTRE

It is used to realize data view of peg staking out and transect measurement. All the results can be
scanned and deleted but cannot be edited and modified.

To view data, do the following:
1. To enter ROAD DATA VIEW display, in ROAD MENU display, press F3 [ 3:

FO&D DATA VIEW
F1l Peg Data View (1)

F2 Transect Data View (2]

Cr [ 2 | [

60



2.

3. Optional: To delete data, do one of the following:

Do one of the following:
o To select Peg Data View, press F1/1:

(@]

To select Transect Data View, press F2/2:

FEG STAEE OUT DATA 1/99
Nileadge: 12, 000m K12
Offset: 10, 000m
North: 25, 364m
East: 22, 125m
Height: -30. 26%m
Eemark: — —-——-——-

tR | ] DELETE

FEG STAEE OUT DATA 1/99
Mileadze: 1200m B3
Wide: 21, 201m
H: 8. 785

AR | | DELETE |

o To delete all results in the current job, press F2 CLEAR.

o To delete the current displayed records, press F4 DELETE.

It is used to upload known data (control point and plane alignment) and download results of staking out

and measurement.

During transferring data, please do not power off or do other operations.

To transfer data, do the following:
To enter ROAD DATA TRANSFER display, in ROAD MENU display, press F4 [ 4:

1.

2.

FOAD DATA TRANSFTER

Transfer Type: Daovwnload B3
Data Type: Foint 4p
owap Node: No 4p

peev | | [ ENT

o Transfer Type
= Upload: to upload data to total

station via PC. It is only
appropriate  for known data
(control  point and  plane
alignment).

= Download: to send data to PC via
total station. It is appropriate for
all types of data.

o Data Type: including control point, stakeout results, cross-sectional, and plane alignment.

o Swap Mode

= No: the same types of existed data will not be deleted.

= Yes: the same types of all existed data in current job will be deleted.

Press F4 ENT for confirmation.
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With this menu, you can achieve the following:

Contrast
Trigger/USER Key
V-Setting

Tilt Correction

Hz Collimation
Sector Beep

Beep

Hz Incrementation

SETTING MENU

Reticle lllumination

Auto-TP

Auto-Off

Min. Reading
Angle/Distance/Temperature/Pressure Unit
Code Record

Face | Definition

Data Output

Coordinate Format

You can set the following in SETS menu page by pressing MENU and F2 SETS [ 2:
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SETTINGS 1/4
Contrast: . Cc.mtrast . |
Trigger Key: DIST4p It is used to Gdjus.t the display contrast.
USER Eev: Offsetqp You can also set it by Star key.
V-Setting: Horizondp * USER Key
Tilt Cor. : Ott 4y Each function achieved by function key can
Hz Caoll. : Off4p be set as USER key, which makes USER key on
_ _— the operating panel act as a shortcut key.

o Trigger key
It is used to define the side red key as a fixed function:
o ALL: to start distance and angle measurements and save measured values.
o DIST: to start distance and angle measurements without saving measured values.
o Off: to disable trigger key.
e V-setting
The 0- orientation of the vertical circle can be either selected for the following:
o Zenith: Zenith = 0°, Horizontal = 90°
o Horizon: Zenith = 90°, Horizontal = 0°
o V=(%): 45°=100%, Horizontal=0°



Tilt Correction
o Off: to disable the compensator.
o 2-axis: to make compensation for two axes.
o 1-axis: to make compensation for a single axis.
You can also set it by Star key.
Horizontal Collimation
o On: to enable the horizontal collimation.
With it enabled, each measured Hz-angle is corrected (depending on V-angle). Thus,
please enable it in general.
o Off: to disable the horizontal collimation.
Sector Beep
o On: to enable the sector beep.
With it enabled, the sector beep sounds at right angles 0°, 90°,180°, 270° or 0 gon, 100 gon,
200 gon, 300 gon.
o Off: to disable the sector beep.
Example
From 95.0 gon to 99.5 gon (or from 105.0 gon to 100.5 gon), a Fast beep sounds while from 99.5
gon to 99.995 gon (or from 100.5 gon to 100.005 gon) a Permanent beep sounds:
g0e

A: no beep
B: fast beep
C: permanent beep

e e e e e e e e e e - ————————

o On:to enable the beep.
With it enabled, you can hear a sound after pressing each key.
o Off: to disable the beep.
Horizontal Incrementation
o Right: to set right horizontal incrementation for clockwise direction measurement.
o Left: to set left horizontal incrementation for anti-clockwise direction measurement.
Reticle Illumination
o On: to enable reticle illumination.
o Off: to disable reticle illumination.
You can also set it by Star key.
Auto-TP(Liquid crystal heating)
o On: to enable LCD heating. It helps normal working under cold conditions.
o Off: to disable LCD heating.
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Auto-Off
o On: the instrument is powered off after 20 minutes without any action.
o Off: the instrument is powered on permanently.
This drains the batteries quickly.
Min. Reading
It is used to set the minimum reading of the angle:
o Angle unit DMS (DEGREE, MINUTE, SECOND): 0°00'01" / 0°00'05" / 0°00'10"
o Angle unit GON: 0.0005 gon / 0.001 gon / 0.0001 gon
o Angle unit MIL: 0.01 mil / 0.05 mil / 0.10 mil
o Angle unit DEGREE: 0.0005° / 0.001° / 0.0001°
Angle Unit
o DMS (degree sexagesimal): range: 0° ~ 359°59'59"
o GON: range: 0 gon ~ 399.999 gon
o MIL: range: 0 mil ~ 6399.99 mil
o DEGREE(degree decimal): range: 0° ~ 359.999°
The setting can be changed at any time, and will immediately take effective.
Distance Unit
o Meter
o Us-ft: US-feet
o INT-ft: international feet
o ft-in1/16: US-feet-Inch-1/16 inch
Temperature Unit
o °C: degree Celsius
o °F: degree Fahrenheit
Pressure Unit
o hPa: Hecto Pascal
o mbar: Millibar
o mmHg: Millimeter mercury column
o inHg: Inch mercury column
Code Record
o RecBefore: codeblock is saved before the measurement.
o RecAfter: codeblock is saved after the measurement.
Face | Definition
o Face_l: | means face left, and Il means face right.
o Face_lI: | means face right, and Il means face left.
Data Output
o Intern: all data is recorded in the internal memory.

o RS232: data is recorded via the serial interface. For this purpose, a data storage device

must be connected.
Coordinate Format
o NEH
o ENH



With this menu, you can achieve the following:

Som

EDM Mode
Prism Type
Prism Constant
Laser-Point
Guide Light

EDM MENU
q
et

You can set common parameters by pressing MENU and F3 EDM / 3 to select EDM menu:

EDM SETTINGS

EDN Mode: | FineRlg

Prism Type: NoPrismdp
Prism Const: 0. Omm
Laser-Folint: Off4p
Guide Light: Off4p

ATHOS

¢ Prism Type and Prism Contrast

e EDM Mode:

o Quick: quick measuring mode with
higher measuring speed and less
accuracy.

o Track: continuous distance measuring.

o Fine: fine measuring mode with high
accuracy.

The prism type is different in
different mode.

o When a prism is used, the selection includes:

Prism Type Prism Constant
Circle prism 0
MINI 17.2
JPMINI 34.4
360° 231
360°Mini 30
User define Self-adjustment (Range: -999.9 mm - +999.9 mm)

o When a sheet is used, the prism type includes:

=  Sheet
= User define

o  When no prism is used, the prism type includes:

= No prism
»= User define
e Laser-Point
It is used to enable [ disable laser point.
e Guide Light

This is useful during staking out points. The person at the prism can be directly guided by the

flashing lights to the line of sight. The light points are visible up to a distance of 150 meters.
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Atmospheric parameters are used to correct the influences in distance measuring caused by the
atmospheric conditions of the air.
You can set atmospheric parameters by pressing MENU and F3 EDM / 3 to select EDM menu, and

pressing F1 ATMOS in EDM SETTINGS display:
e Ht. a. MSL: the height above the sea level at
the instrument location.

ATONOSPHERIC DATA (FFID) ¢ Temperature: the air temperature at the
Ht. a. M5L: Om instrument location.
Temperature: 15.0° C e Pressure: the air pressure at the instrument
Fressure: location.
Atmos PEN: 0. OPFN e Atmos PPM: the atmospheric PPM.
Eefract: 0,10 e Refract: the refraction coefficient for the
Humi di ty: % atmospheric conditions, which is taken into
FEM=D OR account in the calculation of the height

differences and the horizontal distance.
e Humidity: the atmospheric humidity.

You can set the times of distance measuring by pressing MENU and F3 EDM / 3 to select EDM menu, and
pressing F2 TIMES in EDM SETTINGS display:

INPOT DIST TIMES

Times: ]

e || |
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You can set the scale of projection by pressing MENU and F3 EDM / 3 to select EDM menu, and pressing

F4 | — F1 SCALE in EDM SETTINGS display:

PROJECTION LCALE

scale Factor:
Scale PFPM: ]

prEV | pRM=0 | | sET |

Scale Factor: the scale of projection.
Measured values and coordinates are
corrected with the PPM parameter.
Range: 0.50 ~1.999999.

Scale PPM: it automatically changes with
the value of Scale Factor.

PPM=0: to set the scale factor and scale
PPM to default values.

It is used to check the EDM signal intensity (reflection intensity), which permits optimal aiming at distant

barely visible targets.

You can check the signal intensity by pressing MENU and F3 EDM / 3 to select EDM menu, and pressing

F4 | — F2 SIGNAL in EDM SETTINGS display:

EDN SIGNAL

41%

pREV | ] [
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This menu contains all functions for entering, editing and checking data in the field.

With this menu, you can achieve the following:

Job

Fixpoints
Measurements
Codes

Initialize Memory
Memory Statistics
Memory Select

JOB MENU

File Copy
DAT Data Change
Copy from USB

Jobs are a summary of data of different types, e.g. fixed points, measurements, codes, results, etc. Each

job consists of job name, operator, note 1 and note 2. You can view and delete created jobs, and create

a new job.

You can enter VIEW JOB display by pressing MENU and F4 JOB |/ 4, and pressing F1 / 1 in FILE

MANAGEMENT display:

VIEW JOB 1/23
Jaob : DEFAULT Kl g
Operator: = —————
Mote 1: & ———- -
Mote 2: —————
T N T

In this display, you can achieve the following:
e View created jobs by pressing € [ » to
switch among created jobs.
e Delete the selected job by pressing F1.
e Start a new job by pressing F3.
e Set the selected job by pressing F4.

Valid fixed points contain at least PtID and coordinates (East, North) or (Height).
You can enter VIEW FIXPOINTS display by pressing MENU and F4 JOB / 4, and pressing F2 [ 2 in FILE

MANAGEMENT display:

VIEW FIXPOINTS 1/8
Jaob TEST 4p
P+ID: I
North: 7. 000m
East: &. 000m
Height: 5, 000m
FIND | DELETE EDIT
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In this display, you can achieve the following:

e Start point search by pressing F1 FIND.
You can input the exact PtID, or use *
wildcard criteria.

e Delete the selected fixed point by pressing
F2 DELETE.

e Add a new fixed point by pressing F3 ADD.

e Edit the known data by pressing F4 EDIT.



Measurement data stored in the internal memory can be searched, displayed and erased.
You can enter VIEW MEASURE DATA display by pressing MENU and F4 JOB [ 4, and pressing F3 [ 3 in

FILE MANAGEMENT display:

VIEW NEASUEE DATA
Job :
Station

F3 Search Define Point
F4d View All Neasure Data

11 rr | vy

In this display, you can achieve the following:
e Start point search by pressing F3 PT.
¢ View allmeasurement data by pressing F4
VIEW.

It is used to create a new code, and edit / delete the selected code.
You can enter CODE VIEW [ DELETE display by pressing MENU and F4 JOB [ 4, and pressing F4 [ 4 in

FILE MANAGEMENT display:

CODE VIEW/DELETE .
Search: -
Code: I <
H-Code: TEST
Desc: TEST
Infol: TEST
Infol: TEET

| wew | EDIT | | DFLETE |

In this display, you can achieve the following:
e Create a new code by pressing F1 NEW.
e Edit the selected code by pressing F2 EDIT.
e Delete the selected code by pressing F4
DELETE.

It is used to delete all data or the selected data (job, measure or known point) for memory releasing

according to the selected data type.

You can enter INITIALIZE MEMORY display by pressing by pressing MENU and F4 JOB / 4 and pressing
PAGE to go to the second page, and pressing F1 / 5 in FILE MANAGEMENT display:

INITIALIZE MEMOEY

Tob: 12 4
Data: Enown Point K8

Al | [ | DAIFTE |

In this display, you can achieve the following:
e Delete all data by pressing F1 ALL.
e Delete the selected data by pressing F2
DELETE.
' The operation is irreversible.
Please do it carefully.
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You can enter MEMORY INFORMATION display by pressing MENU and F4 JOB / 4, and pressing PAGE to
go to the second page and pressing F2 / 6 in FILE MANAGEMENT display:

NEMORY INFORMATION

Job : DEFAILT Rld

STH Mum: 14
Enown Foint: B
Measure Data: 127
Spare Job: Z

11 | BN

It is used to select the memory source.

In this display, you can check the following

information:

STN Num: the number of stations.

Known Point: the number of stored known
points.

Measure Data: the number of recorded
data blocks (medsured points, codes, etc.).
Spare Job: the number of free or not
defined jobs.

You can enter MEMORY INFORMATION display by pressing MENU and F4 JOB / 4, and pressing PAGE to
go to the second page, and pressing F3 / 7 in FILE MANAGEMENT display:

MEMORY SELECT

[@] F1 Inside 5D
[©0] F2 Extern 5D

FPEEY

In this display, you can do the following:

Select memory source from the inside SD by
pressing F1.

Select memory source from the external SD
by pressing F2.

You can enter MSD Copy to USB display by pressing MENU and F4 JOB / 4, and pressing PAGE to go to
the second page, and pressing F4 | 8 in FILE MANAGEMENT display:

N=d copy to USB

Job: T <~

Data: Neasure 4b

COFY
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You can enter DAT Data Change display by pressing MENU and F4 JOB / 4, and pressing PAGE to go to
the third page and pressing F1/ 9 in FILE MANAGEMENT display:

DAT Data Change

Job: T <~

Data: Neasure 4b

I B .

It is used to copy data from a flash disk.
Please plug a flash disk into the USB interface firstly. Otherwise, the following display shows:

U5E Init ERR

With a flash disk plugged, you can enter USB File Copy display by pressing MENU and F4 JOB / 4, and
pressing PAGE to go to the third page and pressing F2 / 0 in FILE MANAGEMENT display:

=B File Copy

File HName NI

# 41 &1
L2 A2
43 A3

N N .

In this display, you can copy data from the flash disk into your instrument by pressing F4 ENT.

After copying data, you can check the imported data by pressing ESC and PAGE to go to the first page,

and pressing F2 / 2 to go to VIEW FIXPOINTS display.
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SHANGHAI ESURVEY GNSS CO,, LTD.

5.6 Adjust Menu

With this menu, you can achieve the following:

$ld

i a_ i

E % Hz-Collimation

=5 V-Index

E = View Adjustment Value
Tilt Offset

5.6.1 Horizontal Collimation
If the sight line of the telescope is not perpendicular to the horizontal axis, the collimation error will appear.
Besides, the assembling, transportation and operation will also cause this error.

The whole process is as follows:

Ce )

.
%

r

Get face left angle A1

¥

Get face right angle F2

8 <Error <307

. Press F3. The system PressF4, anddo | |
Press F4 to exit compensates error reticle adjustment

oy
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Before adjusting the horizontal collimation error, do the following:

e Set up the instrument.
e Do levelling-up.

To adjust the horizontal collimation error, do the following:

1. To select Hz-Collimation, Press MENU, press
PAGE to go to the second page, press F1 ADJ [
5, and press F1 / 1in CHECK &ADJUST display:

2. To get the face left angle reading F1, aim at the
cross-hairs of collimator or the obvious target
at a distance at telescope left, and press F3 ENT:

3. To get the face right angle reading F2, aim at
the cross-hairs of collimator or the obvious
target at a distance at telescope right, and
press F3 ENT. The system automatically
calculates the new collimation error:

HZ-COLLINMATION

Hz : 0% oo’ oo’
V : a0 o0 o2’
Take F1

T [ Tew [

HZ-COLLINMATION

Hz : 180° 00’ 03"’
V : 2207 00’ 05"’
Take F2

I B U

HZ-COLLINMATION

V-Index

0ld X : 0% oo’ og’?
Wew X . -0° o004’
oett
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4. Judge if the error is within allowable range:

T,

o

o

(¢]

You can calculate the horizontal collimation error by formula (FI - F2 £ 180°) / 2

If the error is less than 8", press F4 NO to exit.

If the error is greater than 8" but less than 30", press F3 YES to view calibration data:

CALIBREATE DATA

Hz-Collimation :
V-Index

I . . T

- 0° 00047
0° 00 o0’

If the error is greater than 30", press F4 NO to exit and do reticle adjustment:

iv.

Rotate the instrument at telescope right, and turn the horizontal tangent screw

until F2’ = F2 + C.

Loosen the shield of the reticle of the telescope:

Do the following to adjust the screws of reticle until the vertical hairs of telescope’s

reticle coincides with the cross-hairs of collimator or target:

1.

Adjusting screw

P S
o\ ol

Loosen the screw on the moving
direction of reticle.

Anticlockwise turning is for loosening,
and clockwise turning is for
tightening.

Tighten another screw by the same

mount.

Repeat the whole adjustment process of the horizontal collimation error until the

error is less than 30"



SHANGHAI ESURVEY GNSS CO,, LTD. @ - S u rvey

5.6.2 Vertical Index

The deviation between vertical circle zero position and horizontal direction is vertical index. It is necessary
to concern this error when measuring vertical angle.

Because of the close relationship between vertical index and compensator zero position, it is necessary
to check and adjust compensator zero position when adjusting the vertical circle, to keep the value stable
when reading.

The whole process is as follows:

C

v

Get face left angle F1

k4

Get face right angle F2

NOo | Press F3 The system

Error <10 compensates error

Yes

L 4

Press F4 to exit

N

=

Before adjusting the vertical index error, make sure the horizontal collimation error has been adjusted.
To adjust the vertical index error, do the following:

V-INDEX
Hz 2247 447 29°°
1. To select V-Index, press MENU, press PAGE to v . 181° 18" 27"
go to the second page, press F1 ADJ |/ 5, and
Take F1

press F2 [ 2 in CHECK &ADJUST display

T Tew T
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V-INDEX
Hz 41" 553"
2. To get the face left angle reading F1, aim at the v . 260° 15 R’ 7
cross-hairs of collimator or the obvious target
Take F2

at a distance at telescope left, and press F3 ENT:

[ Tew [

V-INDEX
V-Index
3. To get the face right angle reading F2, aim at 0ld ¥ . a® 00’ 00"’
the cross-hairs of collimator or the obvious New ¥ . -0° o0’ oe’
target at a distance at telescope right, and Cat?

press F3 ENT. The system automatically
calculates the new error:

CALIBRATE DATA

Hr-Collimation - - 0% oo’ nd!
V-Index : 0% oo oo’

4. Press F3 YES to view calibration data:

I . . T

5. Judge if the error is within allowable range:
You can calculate the vertical index error by formula (FI + F2 - 360°) / 2

o If the error is less than 10", press F4 NO to exit.
o If the error is greater than 10", press F3 YES to view calibration data.

To view adjustment value, do the following:
1. To select View Adjustment Value, Press MENU, press PAGE to go to the second page, press F1
ADJ / 5, and press F3 [ 3 in CHECK &ADJUST display:

CALIBEATE DATA

Hz-Collimation : O I o] (A T
V-Index : 0% o0 op’?

— [ T Taw |

2. Check the value of horizontal collimation and vertical index.
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The whole process is as follows:

( start

)

r

et face left angle F1

Y

et face right angle F2

Y

tilt offset

Press F3 to adjust

( End

S

To adjust the tilt offset, do the following:

4.

To select Tilt Offset, press MENU, press PAGE to
go to the second page, press F1 ADJ [ 5, and
press F4 [ 4 in CHECK &ADJUST display:

To get the face left angle reading F1, aim at the
cross-hairs of collimator or the obvious target
at a distance at telescope left, and press F3 ENT:

To get the face right angle reading F2, aim at
the cross-hairs of collimator or the obvious
target at a distance at telescope right, and
press F3 ENT. The system automatically
calculates the new collimation error:

Press F3 YES for confirmation.

TILT OFFZET
X - 0% op 18’
ki : 0% oo o’
Take F1

I I BT

TILT OFFSET
X -0° oo 1g’
bi : 0% oo o’
Take F1

I I BT

TILT COFFSET
01d ¥ . a% oo’ on'
Wew ¥ . 0% 00’ og’’
01d ¥ . 0 oot oo’
Wew X . - 0% o003t
Set?

1 | s
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To achieve data transfer between PC and the instrument, the communication parameters of R$232 serial
interface must be set.
With this menu, you can achieve the following:

I

Baudrate
Databits
Parity
Endmark
Stopbits
COMType

COM MENU

You can set communication parameters by pressing MENU, pressing PAGE to go to the second page,
and pressing F2 COM / 6:
e Baudrate

COMNM PARANETEES o Data transfer speed: 1200 / 2400 / 4800
Baudrate: TOPCONE LY / 9609 / 19200 / TOPCON [ SOKKIA
Databits: T4p o Unit: bits / second
Parity: Evendp : Datablt: d for i ized with 7

. data t t
Endmark: CELF 4p ° dat k(:‘to ltr.ons fr |st. relcr |zet.fv: it
StpritS! 1 . atapits. IS dutomdatically set | arity
is set to Even or Odd.
CONType: RS2324p

o 8: data transfer is realized with 8

N dotabits. It is automatically set if Parity

is set to None.

¢ Parity

o Even: even parity.

o 0Odd: odd parity.

o None: no parity if Databits is set to 8.
e Endmark

o CRLF: carriage return; line feed.

o CR: carriage return.

e Stopbits
Its fixed setting is 1.
¢ COMType
o Rs232

o BLUETOOTH: when it is set to this type, symbol >|§ shows in the display.
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With the help of this function measured data can be transferred via the serial interface to a receiver (e.g.
a Ioptop).
With this menu, you can achieve the following:

o101
1040

Data Transfer

DOWNL
MENU

To transfer data, do the following:
1. To enter DATA TRANSFER display, press MENU, press PAGE to go to the second page, and press
F3 DOWNL / 7:

DATA TRANSFTER

Job: T

Data: Neasure 4p

[ N B 5T

2. To select the job from which data should be transferred, press » | <« after Job.

3. To Select the data range to be transferred (meosurements or fixed points), press < [ » after Data.
4. To start transmission, press F4 SEND.
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It is used to set the start-up sequence.

With this menu, you can achieve the following:

23"

Start-up Sequence

START
MENU

To set the start-up sequence, do the following:
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1. To enter START-UP SEQUENCE display, press MENU, press PAGE to go to the second page, and
press F4 START / 8:

oTART-UF SEQUENCE

Status:

AetivateRld

[ rec | | | SFT

Select the status.

To give the definition that start-up sequence will be executed automatically on triggering the key,
press F1 REC.
4. To store the current settings, press F4 SET.



With this menu, you can achieve the following:

¢

INFO MENU

Battery

Instrument Temperature
Date

Time

SW_Info

Software

Instrument Type

To check the system information, do the following:
To enter SYSTEM INFO display, press MENU, press PAGE to go to the third page, and press F1 INFO

1.

2.

/9
SYSTENM INFO
Battery: T3 T
Inst. Temp. : 0. 0T

W _Info

Check the remaining battery power and measured instrument temperature.

3. Optional: To check the software information, press F4 SW_INFO, and check the software version,

instrument type and instrument No.:

SOFTWARE VERSION

software: 1. 04 1620210514}

Inst. Type: EaL
Inst. No.: 5302697
I .
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About cleaning and drying, please note the following:

Please wipe up the painted surface.

Please blow dust off lenses.

Please use only a clean degreasing cotton for cleaning up. If necessary, please moisten the cotton
with little pure alcohol. And please do not use other liquids (oil, gasoline, water, etc.) which may
attack the polymer components.

Please never touch the glass with your fingers.

Please be careful to wipe damp instrument. Please take out the instrument from case and make
it completely dry. And do not store the instrument in case. Besides, please keep the case clean
inside and outside, and keep it dry.

About storage, please note the following:

When the instrument is stored for a long term, please take it out from case in order to allow the
air to circulate and avoid lens’s mildew.

Storage must be under the conditions of dust prevention, air circulation and low humidity. Thus,
please use desiccator and fuming cupboard in wet areas, and do not move the instrument indoors
during the period of not using it in cold regions. And please keep it in safe places under ambient
temperature, which can prevent water vapour from condensing on optical glasses and inside the
instrument.

About transportation, please put the instrument into the case which includes foam inserts or other

shockproof stuff for long-distance transportation.

About check, please regularly check the instrument, and adjust it according to instruction manual if

necessary.
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Before delivery, the distance plus constant of the instrument has been calibrated to zero. Considering the

distance plus constant may change, it shall, if possible, be subject to regular precise measurement based

on the existing baseline, or if impossible, be measured by using the following method:

Both centering error and collimation error of the instrument and prism may affect the
measurement result of distance plus constant, and thus special care should be taken
to reduce these errors during inspection. Besides, it is also required to make the
instrument and prism of equal height, and a level should be used to measure the
instrument height and the prism height when detection is performed on uneven
ground.

Select two points A and B on the flat ground that are about 100m away from each other,
respectively set the instrument and a prism at points A and B, and select a point C between points
A and B:

— o —

A C B
Precisely measure the horizontal distance between A and B for 10 times, and calculate the average

value.
Move the instrument to C, and set prisms at points A and B:

) —

A c B
Precisely measure the horizontal distance between C and A and between C and B for 10 times,

and respectively calculate average values.
Calculate the distance plus constant according to the following formula:
K=AB- (CA +CB)
Repeat step 1 ~ 5 to measure the distance plus constant for two to three times:
o If the results always fall within £3 mm, no correction is required.
o If not, correction is required.
At this time, please contact us.

To do checking and correction for the plate level, do the following:

1.

Place the instrument on a stable device (such as a tripod or instrument calibration table), and fix
it.
Do basic levelling-up.
Make the plate level parallel to a line connecting two of the three foot screws on the base, and
adjust the two foot screws to set the bubble of the plate level at the center.
See Do Levelling-up for details.
Rotate the instrument 180°, and observe if the bubble is at the center of the plate level:

o Ifitis, no correction is required.

o If not, proceed to step 5 ~ 6.
When the bubble gets stable, make fine adjustment of the screws by using a calibration pin, driving
the bubble to move half distance toward the center of the plate level.
Repeat step 3 ~ 5 until the bubble can remain at the center of the plate level when the plate level
rotates to any position after accurate levelling-up.
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7.3 Circular Level

To do checking and correction for the circular level, do the following:

1.

2.

Place and fix the instrument onto a stable device.
Use the plate level for accurate levelling-up of the instrument.
See Do Accurate Levelling-up with the Plate Level for details.

Observe if the circular level bubble is centered.

o Ifitis, no correction is required.

o If not, proceed to step 4.
Adjust the three correction screws by using an Allen wrench to make the bubble at the center of
the circular level:

Correction screws

7.4 Optical Sight of the Telescope

To do checking and correction for the optical sight of the telescope, do the following:
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1.

2.
3.
4

Put the instrument on a tripod and fix it.

Set a cross mark target 50 m away from the instrument.

Collimate the telescope of the instrument to the cross mark target.
Observe if the optical sight collimates the cross mark target:

o Ifit does, no correction is required.

o If not, proceed to step 5.

Loosen the 2 screws fixing the optical sight, adjust the device to a proper position, and then tighten
the 2 screws:

Screws fixing the |
optical sight




To do checking and correction for the laser centering device, do the following:
1. Set the instrument on a tripod and fix it.
2. Put across mark target directly below the instrument.
3. Turn the three foot screws on the instrument base to make the laser point overlap with the cross
mark target on the ground.
4. Rotate the instrument 180°, and observe if the laser point overlaps with the cross mark target on
the ground:

o Ifit does, no correction is required.

o If not, proceed to step 5 ~ 11.

5. Remove the instrument from the tribrach.
See Assembling and Disassembling for the Three-jaw Tribrach for details.

6. Turn screws on the protection cover at the bottom of the instrument counterclockwise, and remove
the protective cover.

7. Remount the instrument onto the tribrach.

8. Fix the instrument on the tripod, and place a cross mark target right below it.

9. Turn the three foot screws on the instrument base to make the laser point overlap with the cross
mark target on the ground.

10. Horizontally rotate the instrument 180°, make fine adjustment of two screws by using a calibration
pin, moving the cross mark target on the ground half distance toward the laser point.
There are totally three screws, and the one shown in the following figure may not be adjusted by
using a calibration pin:

Correction screw

This screw cannot
be used for adjustment

1. Repeat step 9 and 10 until the cross mark target on the ground always overlaps with the laser
point when the instrument is turned to any direction.

If the vertical line of the reticle is not perpendicular to the horizontal axis of the telescope, correction is
required (because one point on the vertical line may be used to collimate the target for horizontal angle
measurement or for vertical staking).
To do checking and correction for the vertical line of the telescope reticle, do the following:

1. Set the instrument on a tripod and precisely level it.

2. Seta point A at 50 m away from the instrument.
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3. Collimate the telescope of the instrument to point A, turn the vertical inching hand wheel, and
observe if point A moves along the vertical line of the reticle:
o If it does, no correction is required.
o If not, proceed to the next step.
4. Turn the protective cover of the reticle counterclockwise, and remove the cover to expose the four
screws fixing the eyepiece.
5. Use a cross screwdriver to slightly loosen the four screws fixing the reticle.

Adjusting screw
(O
rEyepiece

6. Turn the eyepiece end until the vertical line of the reticle overlaps with point A:

> +
W

7. Tighten the four screws fixing the reticle.

8. Repeat calibration until point A always moves along the vertical line of the reticle.
After doing correction for the vertical line of the telescope reticle, check the collimation error and index
error of the instrument. See Horizontal Collimation and Vertical Index for details.

7.7 Collimation Error of the Instrument

See Horizontal Collimation for details.

7.8 Index Error of the Vertical Circle

See Vertical Index for details.

7.9 Zero Position Error of the Tilt Offset
See Tilt Offset for details.

7.10 Optical Axis and Telescope Sighting Axis for Distance
Measurement

It is used to check optical axes of the rangefinder and theodolite for consistency.
Before doing checking and correction for the optical axis and telescope sighting axis for distance
measurement, make sure correction of the eyepiece reticle has been done.
To do checking and correction for the optical axis and telescope sighting axis for distance measurement,
do the following:
Place the instrument on a stable device or a tripod, precisely level it and turn it on.
Attach the reflector plate supplied along at 5 m ~ 20 m away from the instrument.
Collimate the reflector plate, and align the reticle with that on the reflector plate.
Set the instrument to the signal test mode.
Observe if the laser point hits on the reticle:
o If it does, no correction is required.
o If not, contact us.

o osowN
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The related information is as follows:
e Factory setting: temperature: 20°C, pressure: 1013 hpa, 0 ppm
e Correction: Kpt = 274.417-0.2904 * p [ (1 + 0.0036 * t)
Where:
e Kpt: atmospheric correction (ppm)
e p: pressure value (hPa)
et temperature value (°C)
Example:
If t=20°C, p=1013 hpa, L0=1000 m, then:
e Kpt=0ppm
e L=10(+Kpt) =1000* (1+0*0-6) =1000.000 m

The atmospheric value is obtained easily with the following atmospheric correction chart:

800 T r

I I

740 ay

720

500

700

E 1000

Pressure (hPa)
&
(=]
Elevation (m)

2000

2500

3000

At S
I
I

20 10 0 10 20 o 40 50
Temperature (°C)
e Horizontal axis: the measured temperature.

e Vertical axis: the pressure.
+ Diagonal line: the required atmospheric correction value.
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8.2 Correction for Refraction and Earth Curvature

Considering the correction of refraction and earth curvature for distance measurement, the formula for
slope distance, horizontal distance and vertical distance applied in the instrument are as followings:

Target

VD

Instrument

Mean sea level

Elevation measurement

e SD=Do*(1+ppm *10°) + mm
o SD: displayed slope distance (m)
o Do real measured distance (m)
o ppm: scale coefficient (mm/km)
o mm: target constant (mm)
e HD=Y-A*X*Y;VD=X+B*Y2
o HD: horizontal distance (mm)
o VD: vertical distance (mm)
o Y:SD *|sing (& zenith angle)
o X:SD* Cost (& zenith angle)
o A:(1-x/2)/R(K=01420r020;R = 6.37 *108) (m)
o B:(-K/2)/2r(K=01420r0.20;R = 6.37 *10%) (m)
The conversion formula for horizontal and vertical distance is as follows when correction for refraction
and earth curvature is not applied:
e HD = SD * COS¢
e VD =SD*I|SINJE

0 Mote  The factory setting for the refraction coefficient K is 0.142.
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8.3 Assembling and Disassembling for the Three-jaw Tribrach

It is convenient to assemble or disassembile the instrument from the tribrach by loosening or tightening
the tribrach clamp.

Upper tribrach plate

Base plate

Fixed screw—— Tribrach clamp

Disassemble
1. Rotate the tribrach clamp anticlockwise until the lever is loosened.
2. One hand hold up the tribrach, another hand hold the handle of the instrument and lift out the
instrument from the tribrach.
Assemble
1. Lightly put the instrument into the tribrach, and let the communication port against in the
indentation of the tribrach.
2. Rotate the tribrach clamp clockwise until the lever is tightened.
Fix the tribrach clamp
. If there is no need to frequently assemble or disassemble the instrument from the
-Ordc-ze tribrach, it is necessary to fix the tribrach clamp by the fixed screw to avoid the
disassembly by accident.
To fix the clamp, screw out the fixed screw by the screwdriver.
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