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Dear Customer:

Congratulations! We, STONEX are proud to present you with an R35
instrument. Your total station is a rugged and reliable instrument whose
performance and design are not surpassed.

To fully appreciate and protect your investment, we suggest that you take the
necessary time to read and fully understand this manual. We have a dedicated

service organization. If the need arises, please don’t hesitate to call us.

Thank you for your trust and confidence.



NOTE:

Don’t collimate the sun directly

Avoid insolating the instrument, and don’t collimate the sun directly for protecting eyes
and instrument.

Set up the instrument on the tripod

When using it please insure the connection between tripod and instrument is firm. It is
better to work with wooden tripod for the measurement accuracy.

Assemble the tribrach on the instrument

The setting of tribrach would influence the accuracy. The tribrach should be check
frequently, the screw which connects the tribrach and alidade must be locked tightly. And
the central fixing screw should be tight.

Avoiding the librations on the instrument

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

When carrying, the instrument handle must be held tight.

High temperature condition

If put the instrument in high temperature condition for a long time, it is bad for the
instrument performance.

Temperature changing sharply

The sharp temperature changing on the instrument or prism will shorten the distance
measurement range, for example, after taking the instrument out from a warm car to a
cold condition, wait for some time, it can be used when it adapts to the surrounding
condition.

Check the battery power

Before using it, you should check the power whether it is enough.

Take out the battery

It is not suggested to take out the battery when the instrument is on, otherwise, the stored
data may be lost, so it is better to replace the battery after power off the instrument.
Stored data responsibility

STONEX should not be held liability for the lost data because of wrong operation.

The noise from the instrument

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



Definition of Indication

For the safety of your product and prevention of injury to operators and other persons as
well as prevention of property damage, items which should be observed are indicated by
an exclamation point within a triangle used with WARNING and CAUTION statements
in this manual.

The definitions of the indication are listed below. Be sure you understand them before

reading the manual’s main text.

Ignoring this indication and making an operation
A WARNING:

error could possibly result in death or serious
injury to the operator.

Ignoring this indication and making an operation
A CAUTION: error could possibly result in personal injury or

property damage.

PRECAUTIONS FOR SAFE OPERATION

A WARNING

eOnly STONEX authorized distributors can disassemble or rebuilt the instrument.

e Do not collimate the sun directly. The eye injury or blind could result.

e Cover the charger maybe result fire when charging.

oIf use defection power cable, socket or plug, there is danger of fire, or electronic shock.

e Using wet battery or charger maybe result fire, or electronic shock.

eDo not close the instrument to burning gas or liquid, and do not use the instrument in
coal mine. Blast could be result.

eDo not put the battery in the fire or high temperature condition. Explosion, damage
could result.

oIf use the battery which is not specified by STONEX , there is a danger of fire, electric
shock or burn.

oIf use the power cable which is not specified by STONEX , there is a danger of fire.

oIf short circuit of the battery, there is a danger of fire..

e When this product encounters disturbance of severe Electrostatic Discharge, perhaps it

will have some degradation of performance like switching on/off automatically and so on.



A CAUTION

of touch the instrument with wet hand, there is danger of electric shock.

eStand or seat on the carrying case, or turn over the carrying case arbitrarily, the
instrument maybe damaged.

e Be careful of the tripod tiptoe when setup or move it.

eDrop the instrument or the carrying case, or use defective belt, agraffe or hinge,
instrument damage could result.

eDo not touch liquid leaking from the instrument or battery. Harmful chemicals could
cause burn or blisters.

ePlease assemble the tribrach carefully, if the tribrach is not stable, series damage could
result.

eDrop the instrument or tripod, series damage could result. Before use it, check the
central screw is tight.

User

1) This product is for professional user only!

The user is required to be a qualified surveyor or have a good knowledge of surveying, in
order to understand the user manual and safety instructions, before operating, inspecting
or adjusting.

2) Wear the required protectors (safety shoes, helmet, etc.) when operating.

Exceptions from Responsibility

1) The user of this product is expected to follow all operating instructions and make
periodic checks of the product’s performance.

2) The manufacturer assumes no responsibility for results of a faulty or intentional usage
or misuse including any direct, indirect, consequential damage, and loss of profits.

3) The manufacturer assumes no responsibility for consequential damage, and loss of
profits by any disaster, (an earthquake, storms, floods etc.).

4) The manufacturer assumes no responsibility for any damage, and loss of profits due to
a change of data, loss of data, an interruption of business etc., caused by using the product
or an unusable product.

5) The manufacturer assumes no responsibility for any damage, and loss of profits caused
by usage except for explained in the user manual.

6) The manufacturer assumes no responsibility for damage caused by wrong transport, or
action due to connecting with other products.

4



Safety Standards for Laser(R35)

R35 adopts the safe and visible laser on the basis of “Specification Standard of radiant
products” (FDA CDRH.21CFR 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, R35 is class IlIa/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.

Once the instrument is damaged, do not disassemble it. You’d better contact STONEX
or local dealer.

Labels

Follow the safety instructions on the labels as well as in this manual to ensure safe use .

Laser emit

Note for Safety

A WARNING

e Never point the laser beam at other’s eyes, it could cause serious injury.

o Never look directly into the laser beam source, it could cause permanent eye damage.

e Never stare at the laser beam, it could cause permanent eye damage.

e Never look at the laser beam through a telescope or other optical devices, it could cause
permanent eye damage.
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1. Nomenclature and Functions

1.1 Nomenclature

Handle
Optical sight _ ‘ Handle screw

Eyepiece

Instrument height mark

Vertical
ROF-2 PLUS S0 Clamp SCcrew

Vertical
motion screw

Battery

Tribrach




Objective

Horizontal
motion clamp

Horizontal tangent

Keypad

Touch screen



1.2 Keyboard
L L)

ABC DEF 9 GHI

R35 is equipped with two color touch screens and alphanumeric keypad, operation by
both touching screen and pressing keyboard is possible.

Do not touch the screen with ball-pen, pencil or other sharp thing to avoid damage on
instrument.

Keys Name Functions

0~9/ A~! Alphanumeric keypad | Enter text and numerical values.

o Shift key for character | The current entry method can shift among

entry number, smaller letter and capital letter.

* Star key Normal configurations can be set here

Tab Tab key Move the cursor right or next position

BS BackSpace key Move the cursor left and delete one
character

Ctrl Ctrl key Same with the Ctrl key of PC

Space Space key Enter the space

Enter Enter key Confirm an entry or selection

ESC Escape key Quit a screen or edit mode without saving
changes. Return to next higher level

FUNC Function key Perform variable functions defined by
program screen

4AV D> Navigation key Control the focus bar within the screen
and the entry bar within a field

® Power key Turn on/off the instrument




1.3 Comprehensive Understanding

Function introduction

Display

After initiating the instrument the screen will
go to present “Welcome Interface” which is
shown right. STONEX AlOSurvey consists of
several functions,that is, “BSC Measure
( Basic Measurement) ”, “STD Measure
( Standard Measurement) ”, “Engineering
Surveying ( FieldGenius ) , “INST Setup
(Instrument Setup) > and “About (Relevant
Information) .

R2W-PLUS 500

S

STONEX

7/ © &
BSC Measure STD Measure FieldGenius
INST Setup About Exit
1.3.1 Basic Measurement
Function introduction Display
Click “BSC Measure” key to activate basic | s ATt Mo
measurmg.Th_|s fl-,InC'[IOI-’I is used for surveying o) 05970'10”  PRM: =
and calculating,including some modes,that PSM: 0.0
. . HA(HR): 163°05’31” Dist Unit: m
is,angle measurement,distance MMode:  Track
i Tilt Status: A.OFF
measurement,coordinate measurement and
parameter ~ setting during  conventional @ M.ang T mDist
surveying.Distance  measurement  mode Iz
deroi R £l . M 2 M.Coor | "4y Param
underpins Remote Elevation Measurement | o . oo o || ange - .
and Line-height Measurement.Coordinate Repeat | vi% LR Ange| ) stop ﬂ Exit

measurement mode is made up of Traverse
Surveying,Angle Offset



app:ds:relevant
app:ds:information
app:ds:remote
app:ds:elevation
app:ds:measurement

Measurement,Distance Offset
Measurement,Plane Offset Measurement,and
Column Offset Measurement.

Besides,basic measurement is also appropriate
for checking performance functionality and
index of angle measurement and distance
measurement for total station.

1.3.2 Standard Measurement

Function introduction Display
Standard measurement function is used to

resolve and calculate applied measurements

during conventional surveying. It contains

“project  management”,  “import/export”,
“instrument station setup and orientation”,
“foresight measurement”, “backsight
measurement”, “side-looking measurement”,
“cross-sectional measurement”, “setting out of

point, bunch and alignment”, “road design”,

“traverse adjustment”, ¢ coordinate
geometry”, « batter board label”, “steel ruler
connection survey”,“data query and editing”

and so on.

1.3.3 Instrumment Setup

Function introduction Display

Instrument setup function is mainly applied
for instrument settings,instrument calibration
and generation and management of instrument
constant.It is made up of a serie of functions
such as “compensator linear correction”,
“compensator zero correction”, “horizontal
axis error correction”, “index correction”,
“distance constant

“instrument  settings”,

settings”, ‘“communication port settings”,

“configuration management”,etc.

Qf S X et

B R e 157 7.2 —
Ah Tilt Linearity [«5 Tilt Offset | B Haxis€ >

Tilty: -02'00" XY OK
Tilty: 09'16" [x Direction v
HA: - 158°1803" [ Hazero || Read Tit |

Description l Value l Description I Value A
X Y

X3 Y43t

X433 Y3

New X +r... New Y 4 ... b
< >



app:ds:performance
app:ds:side-looking
app:ds:query
app:ds:zero

1.3.4 About

Function introduction Display

The “About” function Offers information of
manufacturer and software version.

Stonex
Survey

WINCE Series Total Station @
Stonex Europe Srl 7
Emalil: info @ stonex.it

Web: www. stonexpositioning.com

1.3.5 Third-party software

Function introduction Display

Third-party software provides professional | - D@D :
™ |00y | (£) (8] | () [(e= 20
surveying and cartography function. It’s main a & S " o=, 4 &)X

interface of “FieldGenius” in the right 1P b r:0.00m
figure.ln  factthe application  program | s | 2
interface of STONEX instrument system R
supports more third-party softwares. o

40m Mode

;O“ 7 DE" n’:"u <No Lines
\JA B MNext ID
= ol |34_ <No Desc>

1.3.6 Convenient panel

Function introduction Display
Click [%] key to enter into convenient
. . . e [4.0FF] Tiltx =]
panel.Electronic bubble function on this panel || &) Titxy =
is used for dynamic display of electronic = =
. . eI TP =
bubble during leveling || =~ o '
up.Furthermore,functions like settings of Q e b4
meteorological condition,observed ;
object,illumination,prism constant and | | < pattery g
ﬂ Exit |
Tiltx Tilty AOFF |




1.4 Shortcut key

1)Some shortcut keys are applied in R35.

Key combination Description

© Power on/off

* Enter into setting mode directly/turn on the electronic bubble

o Shift among number, smaller letter and capital letter

FUNC+BS+© Enter this combinition at the same time before starting up to
backup all settings

FUNC+CTRL+® Enter this combinition at the same time before starting up to
restore all settings

FUNC+SP+© Enter this combinition at the same time before starting up to
erase all settings

FUNC+BS Turn on/off backlight of key panel in face left position

FUNC+TAB Turn on/off backlight of key panel in face right position

CTRL+ESC Enter boot menu

CTRL+TAB Start touch screen calibration

FUNC+CTRL Turn on/off soft keyboards

FUNC+ t Increase backlight brightness of LCD

FUNC+ | Decrease backlight brightness of LCD

FUNC+< Turn on/off LCD display in face left position

FUNC+— Turn on/off LCD display in face right position

2) method for character entry switch

Press Ol key, current

character entry mothod will be changed, on the lower right corner, the

inputing method will display for a moment.

Basic Mea--Coor . Mea

Basic Mea--Coor. Mea

HAHLY: Input Coor ?ne HAHL): Input Coor L
" N; 0.0000] b OFF " N 0.0000 b OFF
E: E: 0.0000 ) E: E: 0.0000 )

U L M.Dist o L M.Dist

Z 0.0000 Z: 0.0000
£ 2
Enter Canicel Enter Cancel
Mode Mode
Setup Line Offeet J Stop Setup Line Offeet J Stop



app:ds:face%20left%20position
app:ds:face%20left%20position

Basic Mea--Coor . Mea

VALY i b0
() OCC AT (]
Ha{HLY: Input Coar ?ne
- - 0.0000) I
= E W i
. e [ mM.Dist
z 0.0000
Z
Enter Cancel = Param
Mode

Setup | Line | Offset ) stop |y

1.5 Touch screen calibration

When you operate on the screen, if your device isn’t responding to you taps, you may need to
recalibrate your screen. In any picture, press the combination key “CTRL+TAB” so as to enter
into touch screen calibration. The calibration process is shown in the figure below.

afully press and briefly hold stylus on the center of the targ
Repeat as the target moves around the screen.
Press the Esc key to cancel.

+

New calibration settings have been measured.
Tap the screen to register saved data.
r 30 seconds to cancel saved data and keep the current s

Tirne lirnit : 8 sec

1) Carefully press and briefly hold stylus on
the center of the target. Repeat as the target
moves around the screen.

2) After all the targets are clicked, the screen
will display as left, tap the screen to register
saved data. The screen goes back to Stylus
Properties menu.



1.6 Battery
1.6.1 Battery Power indicator

At any screen, press [% ] key to open fast
setting menu.

Select Battery, battery level will be seen
following Battery Level.

L

NOTE:

1. The battery’s working time will be affected by many factors, such as ambient temperature,
recharging time, recharging and discharging times. So we suggest the users recharge the

@ TilEXY

“¥ TP

R o

Q Target

D cattery

5] o

Cross Light
I-\ ' Ll 1 ' 1 ' ' ' 1

Guide Light
O1 O2 @3 Qof
Battery Level
|.. o ot o ok (5295 ot DESC
Open Port

BT Port PHY Part

battery full or prepare several full batteries before operation.

2. 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.

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

immediately.

4. It is suggested that user should check every battery power before field work.



1.6.2 Replace and mount battery

1.Replace battery
! 1) Press the button downward as shown left.
Wi 2) Remove the battery by pulling it toward you.

o aa

2.Mount battery

1. Insert the battery to the instrument.

= 2. Press the top of the battery until you hear a
- Click.

1.6.3 Recharge battery
1)Connect the charger connector to the battery.

2)Plug the charger on 100V/240V power supply.The red lamp becomes lighting,which
indicates recharging.If interval-time is longer,the connector isn’t fixed well.

3) That the green lamp flashes means recharging is complete.

NOTE: 1) New battery (or battery does not used for several months) should be recharged for
several times.Please recharge it more than 10 hours, and then the battery can

attain best status.
2) Please recharge the battery continuously for another 1~2 hours after the light
green,which is good for the battery.
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1.7 USB connection

T

e The file in the instrument could be read through ActiveSync software by USB cable.

e External memory stick could be used by USB Host connector. The file in the external
memory stick could be read in the instrument interface.

1) Open the cover of USB which behind the display panel;

2) Input external memory stick into USB Host connector;

3) The external memory stick could be recognized as hard disk automatically. It could be file
copy etc.
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1.8 Guide light(Optional)

Guide light is optional in R35 total station. It is mainly used to stake out. The Surveyor
could adjust the position of prism and station through the guide light color. It will be

faster to set the prism.

The guide light could be seen within 100M. The distance will be effective by atmospheric

conditions and others.

Under the face left, the Surveyor should move to left direction when he only saw the
green light or the light became bigger; If only saw the red light or red light became bigger,

the surveyor should move to the right direction.
The move direction will be contrary when the
telescope is in face right.

Guide light on/off: pressl % Jto open fast setting
menu, select Battery, if the instrument is
equipped with guide light module, 4 options for
Guide light are active, @@ are for adjusting
guide light intensity, select {Off} to turn off
guide light.

12

[ ON] il

() Tiltxy i
2% p / \Qﬂ =
L —
(I Y [
e \ 1 E
AP Battery =
I =
3] <o
Titx 1043"  Tity 08'25" XYON
: Cross Light
(&) Tiitxy . .
3
£ 1P |
s Guide Light
O 02 8 Qoff
Q Target
Battery Level
o 2051 DESC
’ Battery I el
Open Port
ﬂ Exit BT Port [V]PHY Part




2. Preparation before Measurement

2.1 Setting up the instrument

(1) Set up the tripod first: extend the extension legs to suitable
lengths and tighten the screws on the legs.Make sure the legs are
spaced at equal intervals and the head is approximately level. Set
the tripod so that the head is positioned over the surveying point.
Make sure the tripod shoes are firmly fixed in the ground.

(2)Attaching the instrument on the tripod head: mount the
instrument carefully on the tripod head. Supporting it with one
hand, tighten the centering screw on the bottom of the unit to
make sure it is secured to the tripod.

2.2 Levelling-Up

(1) Basic Levelling-Up with the circular level

Screw A Screw B

( 2§ v 1. Move the foot screws A and B in opposite direction till
‘ the circular bubble is perpendicular to a line shaped with
screw A and B. The direction of rotation in left thumb
indicates the movement of the circular bubble.

Screw C

Screw A Screw B

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

13



(2) Accurate Levelling-Up with plate level

Screw A Screw B

- '> 1. Loosen the horizontal motion clamp, and turn the
instrument till the plate level is parallel to a line shaped
: [ with screws A and B. Adjust the screws A and B to
' make the bubble in the center of the level.

Plate level \

\_
Screw C

Screw A Screw B
( ° K« § 2. Loosen the horizontal motion clamp, and turn the
\@ instrument approximately 90<Adjust the screw C until

the bubble in the center of the level.

s

Screw C

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

(3) Accurate Levelling-Up with Electronic Level on the screen
It is convenient for R35 to level-up with electronic level, especially when it is difficult to
observe the circular level and plate level.

Firstly,press the key [%] to turn on the
electronic bubble as shown in left figure.On
the electronic bubble screen,five function
keys are displayed in the left column,which is
listed as follows:

[ TiltXY 1 dynamic display of electronic

[XYOM] :
(@) Tk TitEx

5 ﬁ mntv
- (D

" Battery bubble
|||||||||||||||||||||||||||i [ T.P] observation and setting of temperature
ﬂ Enit and atmospheric pressure
Tiltx 10'43"  Tilky 08'25" WOM

[ Target] target condition of surveying

[ Battery] dynamic display of battery level

[Exit] exit the electronic bubble screen
Secondly,level it by turning three foot screws and ensure the bubble is in the plate
level.Make sure the red spot is in the center.

14



app:ds:atmospheric
app:ds:pressure

Note:

[4.0FF] -
(ORLN it

As shown,you can realize transformation of
compensation options by pressing the lower
right button.

[XYON] compensate horizontal angle and
vertical angle at the same time

Target &/
[ XONYOFF] just compensate X axis
XYON

’ Battery
||||||||||||||I|||||I|||||| WOMYOFF [XYOFF) don’t Compensate X aXiS and Y

ﬂ Exit OFF axis

Tiltx Tilty , ,
l l i [A.OFF] don’t compensate X axis and Y
axis,and turn off the popup function of electronic bubble.

et

[ATY

L@
MM |

Level Instrument 12, Q)

"S” ID‘ °°°°3'°07'°°°" In STONEX FieldGenius software, the Level
ec/DIv:

Qj display is always shown as left figure.

T T

TILTL  0°00'10,000"

)‘ Close

Laser plummet

Plummet Intensity

evel 1 v

lllll[’lllllll
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2.3 Centering
2.3.1 Centering with Optical Plummet (Optional)

Crossmark

Center

Optical
plummet

Plummet Ki@

Turn the focusing ring of the optical plummet to focus the ground mark point. Then adjust
three foot-screws to center the bubble of the circular level. If the plate level is not
leveling-up, you can loosen the center screw of the tripod, and move the instrument to
center the bubble of the plate level. At last tighten the center screw.Repeat above steps
until the center of reticule always coincides with the mark point when rotating alidade of
instrument.

Note: You’d better use the three leveling screws and tripod to center the instrument.

2.3.2 Centering with Laser Plummet

Press the key [ 1 to enter into the display
Target Type

&) TitxY No Prismn () Reflector as shown in the left figure.

(O Prism (JRemotepism | Operation Steps:

JZE TP Laser mrghtness (DClick the “target” button,and you can turn

Q —_— | on on laser plummet and set it as three levels of
[ ]Low_Fr brightness.Thus,that laser emits downwards

A Eattery [v]TP_sounp can be seen.

Laser Plummet Lazer Point

O @2 Oon @ ot @ Loosen the center screw of tripod,and
ﬂ Exit O3 Ooft |omTest|avep| MOve the base plate on tripod head until the
laser spot coincides with ground mark

point. Then tighten the center screw.

(3Repeat leveling and two steps until the instrument keeps leveling and the laser spot
coincides with ground mark point when rotating alidade of instrument in any direction.
(@After centering,please turn off laser plummet to save power.

16



3 Instrument settings

Instrument  settings software is applied for settings and calibration of
instrument,generation and management of instrument constant.It is made up of a serie of
functions such as “compensator linear correction”, “compensator zero correction”,
“horizontal axis error correction”, “index correction”, “instrument settings”, “distance

LR N3 LR INT

constant settings”, “communication port settings”, “configuration management”,etc.

3.1 INST Setup

/ -

BSC Measure STD Measure FieldGenius

@ = I+

INST Setup About Exit

oy it Linearity | K it offet I:@ Hﬂﬁ

Titx: 11'29" W 0K

Tity: 08'37" v Direction v

oGkl [ Hazen | ReadTit || Tap <€ or » keys to display
Description | Yalle | Description | Yalle ~ other settings
¥ v

Eadch Y43

e Ny

e % 4 Mewe ¥ 4+ b’

< »

o N X e

Enter “instrument settings” program by clicking “INST Setup” icon on the desktop.And
then input the password “12345678” to display configuration settings screen.On the
screen tap <« or P keys, different setting screen can be shifted.

NOTE: This password is open for all users, current configuration settings can be

checked here, but not be adjusted. If you want to adjust these settings, please contact local
distributer or STONEX company.
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app:ds:zero

3.1.1 Setting the measure condition
Opereation:

1. The distance measurement mode will be: Fine, Coarse, Repeat Fine, Average Fine,

Tracking.

Dist.. Mode: IFi”E hd
Tilt Carr..: |Alwavs off v
Coll,. Carr, . |Yes v
CR Corr.: [k=0.142 v
Sea Level Corr..: IND v
Targ,. Type: IND Prism w

Y o= @ oo X ex

setting or press cancelled.

3.1.2 Setting the units

Angle Unit: IDM5 A
Angle Prec.,.: |1 SECOND v
Distance Unit: |Meter v
Distance Prec... |D. 1mm v
T.Unit: |Centigrade v
ATP.Urit: [HPa, v

v S X et |

2. Tilt correction mode will be: HV, V, NO,

Always off.

3. Collimator correction mode will be: Yes or
No.

4. CR correction mode will be:

K=0.142,K=0.2, No.

5. Sea Level correction mode will be: Yes or
No.

6. Target Type mode will be: Prism, No Prism,
Reflector.You could press “Enter” to keep the

Operation:

1. Angle unit mode will be:DMS,GON,MIL.
2. Angle Precision mode will be: 1 second,
0.1 second or 0.5 second.

3. Distance Unit mode will be: Meter, US
Feet, Feet.

4. Distance precision mode will be: Imm or
0.1mm.

You could press “Enter” to keep the setting
or press cancelled.
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3.1.3 Setting parameters of communication ports

ot e [y el

As left shows,click “Other Setup”,you can

| Wnith BT With GL i )
TI - Lw activate bluetooth(BT) and
Lie [ 00 ar B i
Bachatfoern ) Patty e W guidelight(GL),and set parameters of

patabit: [y Stophits [T “Bluetooth Port” and “Phy Port”.

m
=
=

Phry Port

Baudratlllzuﬂ | Parity  [Mone v
Databitsla + | Stopbit: |1

i

3.1.4 Instrument parameters review
Click “Data Monitor” used for reviewing the setting parameters.

il Data vontor | 5 other setun | @y Fur o[

Index | Drescription | Value ~

] Ins., Add Const 1 10.000

1 Ins.. Mul Const 1 0.000

2 Ins., Add Const 2 0.000

3 Ins.. Mul Const 2 0.000

4 Haxis Error 0eo0'on”

5 IncexH -0°00'14"

[a] Incexy 78°08'51"

7 ¥ 1 Coef., 0.933 hd
<
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3.2 lllumination settings

; Cross Light
,EJJ Tiltxy D .
i1
£ _
TP
—s Guide Light
1 2 3 Off
Q Target
Battery Level
______ i T T DESC
’ Battery |—
Open Part
ﬂ Exit BT Part PHY Part
] Target Type
o, LIEE Mar Prisr () reflector
() prism () Remote Prism
N3
:‘, 13 TP | Laser Brightress
f on
Q Target
[ JLOw_ PR
W TIP_SOUND
, Battery - .
Laser Plurmmmet Laser Paint
O1 2 (on Off
Exit
ﬂ Oz (Qoff oM Test| aDv MD

Press the [ ] button and click “Target” and
“Battery” keys in order to go on with
illumination settings including “Cross Light”,
“Guide Light”,and““Laser Point”.

Cross Light: Click this item to turn on the
reticle illumination, and move the slipping
button to adjust reticle illumination.

Guide Light:Click “Battery” key,resulting in
display on which guide light could be
adjusted.

Laser Point: Tun on/off the laser flash before
distance measurement.
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4. Basic measurement program

4.1 Run the program “Basic Measurement”

Basic Mea--Angle Mea

VALV 177°23728"  PPM: 6.9
HAGHL: | 69°10°54”  Dist Unit:

M.Mode:  Fine
Tilt Status: A.OFF

Function keys
© Mang T mDst Measurement mode

:‘ZYM.CUUT M
S.Zero | S.AngleN| L.Angle

Repeat | V/% /R Angle ) stop ﬂ Exit

4.2 Basic measurement screen introduction

The function keys display in the lower left corner of screen,and they vary from one
measurement mode to another.There are some function keys under every measurement
mode being listed in the following table.

Measurement key function
mode
S.Zero Set current horizontal angle as zero
ﬁ HLEE S.Angle Set current horizontal angle
L.Angle Lock horizontal angle
Repeat Retest horizontal angle
V/% Switch between vertical angle and percent grade
L/R Angle | Horizontal angle switch between left and right
' M.Dist Mode Set Fine,N Fine,Loop Fine,Track measurement mode
B m/ft Switch among meter,international feet and American feet
in terms of distance unit
Setout Set out measurement mode
REM Start REM function
MLM Start MLM function
LHM Start LHM function
Mode Set Fine,N Fine,Loop Fine, Track measurement mode
= M.Coor OCCPT Set the coordinate of instrument station
S.BS Set the coordinate of a backsight point
Setup Set instrument height and target height
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Line

Start traverse surveying

Offset Start offset measurement(ANG.Offset,DIST
Offset,PLANE Offset,CYL.Offset) function

Coor Order | Set displayed coordinate order as NEZ or ENZ

“igy Param Save Coor | Save coordinate of instrument station or not
Ang.Unit Set Ang.Unit as DMS,GON,MIL
Dist Unit Set Dist Unit as m,UsFeet,IntFeet

J Stop Stop Stop distance measurement
ﬂ Exit Exit Exit basic measurement program

4.3 Angle measurement mode
4.3.1 Horizontal angle(right angle) and vertical angle measurements
At first, make sure the operation is under angle measurement mode.

Operation steps Keys Display
@ Collimate the first target | Collimate A | rmrsrm—r— r
A VAV): 177°23'28%  PPM: 6.9
PSM: 0.0
HAHLY: 69°10°54” Dist Unit:  m
M.Mode:  Fine
Tilt Status: A.OFF
@ M.ang T mDist
2 M.Coor| “Agy Param
S.Zero | S.Angle | L.Angle
Repeat Vi% |L/R Angle J Stop “ Exit
(@Set horizontal angle as zero | [S.Zero] Basic MBaAncie Maa
for target A.Click the | [OK]

“S.Zero” button,and choose
“OK” in the popup dialog

box.

VAN 177°23'28” PPM; 6.9
PSM: 0.0

HA{HL):

S.Zero | S.Angle | L.Angle
Repeat Vi% /R Angle J Stap ﬂ Exit
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®)Collimate the second first
target B,and the horizontal
angle and vertical angle will
display on the screen of
instrument.

Collimate B

Basic Mea--Angle Mea

177°23'28"  PPM:
PSM:

VAV 6.9
0.0
HA(HLY: 69°10°54” Dist Unit:  m
M.Mode:  Fine
Tilt Status: A.OFF

@ Mang T MDist
2 M.Coor | gy Param

ﬂ Exit

S.Zero | S.Angle | L.Angle

Repeat | V% |L/R Angle J Stop

4.3.2 Horizontal angle switch between right and left
Make sure the operation is under angle measurement mode.

Operation steps Keys Display
(DMake sure the operation is Bk e s _
nder angle m remen :
under angle measurement NS ,—177023,2 T oo =
mode PSM: 0.0
HAHL): 69°10°54#  DistUnit: m
M.Mode:  Fine
Tilt Status: A.OFF
@ Mang T mDist
) M.Coor | “igy Param
S.Zeto | S.Angle | L.Angle
Repeat Wi% |L/R Angle -’ Stap d Exit
@switch horizontal angle | [L/RAngle]

between left and right by
Clicking “L/R Angle” key
X1

Basic Mea--Angle Mea

PPM:

VAN 177°23'28" 6.9
PSM: 0.0

HA(HR): 230427227  DistUnit: m
M.Mode:  Fine

Tilt Status: A.OFF
@ Mang T mDist

=) M.Coor | “igy Param

S.Zeto | S.Angle | L.Angle

Repeat Wi% LR Angle —’ Stap d Exit

%1 Left angle or right angle will be switched in turn every time you click the “L/R Angle”

key.
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4.3.3 Setting horizontal angle with the “L.Angle” key
Make sure the operation is under angle measurement mode.

Operation steps Keys Display
@Turn horlzont_al C|_rcle urut Basic Mea--Angle Mea ;
in the needed direction with Yo 1779237287 ppM: =
horizontal clamp and tangent PSM: 0.0
HA(HR): 23°42722* Dist Unit:  m
part, M.Mode:  Fine
Tilt Status: A.OFF
@ M.ang T moDist
2 M.Coor | gy Param
S.Zero | S.Angle | L.angle i
Repeat = W/% |LjR Angle ) stop d Exit
@Click “L.Angle” key,and Basic Mea-Angle Mea ;
actlv_ate the function of Ve 1779237287 ppM: =
locking horizontal angle. [L.Angle] = PSM; 0.0
HA(HR):
Ha: 23942°23*
UnLock Cancel
— iy Param
S.Zeto | S.Angle | L.Angle
Repeat Wi% LR Angle -’ Stap d Exit
(®Collimate target point
used for Orientation.
%1
@Click “unclock” key to Badc R AT Moa
deactivate the funct!on Ve 177923287 ppM: =
of locking | [Unlock] PSM: 00
. HA(HR): 23042227 Dist Unit: m
horizontal angle.Then the M.Mode:  Fine
i Tilt Status: A.0FF
screen will return to normal
angle measurement @ Mang T mDist
mode,and meantime

horizontal angle will be set
as locked angle.

=) M.Coor "4y Param

S.Zeto | S.Angle | L.Angle

Repeat Wi% LR Angle -’ Stap d Exit
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%1

Click “Cancel” key before it returns to Previous mode.

4.3.4 Setting horizontal angle with the “S.Angle” key
Make sure the operation is under angle measurement mode.

Operation steps Keys Display
(Collimate  target  point B ;
used for Orientation. Vi) 177923728" | o =
PSM: 0.0
HA(HR): 230427227 Dist Unit:  m
M.Mode:  Fine
Tilt Status: &.0FF
© M.ang T mMDist
) M.Coor | “igy Param
S.Zeto | S.Angle | L.Angle
Repeat | V{% |L/R Angle e StOP ol et
@Click “S.Angle” key, and a Basic Mea--&ngle Mea
dialog box will be ejected, | [S.Angle] e __
: . . REAEIN 1t HA(DMS) :
as is showed in the right ]
figure. input HABRRY | fooit A vl |232.2525 L
OFF
i i Input Prompt
®Input horizontal angle you | horizontal v —
need. angle 12,3456(12, 3456GON) " M.Dist
. 12,3456(12.3456MIL)
1
. 26" Enter Cancel iy Param
Such as: 232<26'26 — |
Repeat | W% |L/R Angle| ) StOP ol e
@With data entry complete, R e ;
click “Enter” key,and anfgtle [Enter] s 1779237287 pew: =
measurement after PSM: 0.0
. . i HA(HR): 232°26723”" Dist Unit:  m
orientation will go on. M.Mode:  Fine

Tilt Status: A.OFF
@ M.ang T mMDist

) M.Coor "4y Param

S.Zero | S.Angle | L.Angle

Repeat Wi% |L/R Angle v' Stap d Exit

»¢1 Data entry should be refered to the format shown in the dialog box.
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4.3.5 Setting “vertical angle and percent grade” mode with the “V/%” key
Make sure the operation is under angle measurement mode.

Operation steps Keys Display
(DMake sure the operation is Basic es Ancle Maa r
under angle measurement =
J VAV 63°18’11%  PPM: 6.9
mode. PSM: 0.0
HAHR): @2021'22" Dist Urit:
M.Mode:  Fine
Tilt Status: &.QFF
@ M.ang T mDist
2 M.Coor gy Param
S.Zero | S.Angle | L.angle i
Repeat = W/% |LjR Angle ) stop d Exit
@)Click “V/%” key. [V/%]

%1

Basic Mea--Angle Mea

WA(W%):

HA(HR):

S.Zero

Repeat

50.3% PPM; 6.9
PSM: 0.0

2320217227 Dist Unit: m
M.Mode:  Fine
Tilt Status: A.OFF

@ M.ang T mMDist
=) M.Coor "4y Param

S.Angle | L.Angle
V% LR Angle e Stop ol e

%1 Vertical angle and percent grade will be switched in turn every time you click “V/%”

key.

4.3.6 Carrying out angle retesting with the “Repeat” key

This program is applied for adding up angle retesting values, displaying the sum and the
average of all observed values,and meantime recording the number of observations.
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beginning of the third measurement

beginning of the second measurement

beginning of the first measurement

end of the third measurement({display the
average of three measurements)

end of the second measurement
{display the average of two measurements )

end of the first measurement(display
the angle between two target points )

Operation steps Keys Display
Basic Mea--Angle Mea B
VAV 63°18’11*  pPM: 6.9
— PSM: 0.0
HA(HR): @32021'22" Dist Urit:  m
M.Mode:  Fine
(DClick “Repeat” key,and Tilt Status: &.0FF
activate angle retesting | [Repeat]

function.

@ v.ang T mDist

o v
= M.Coor "5y Param
S.Zero | S.Angle | L.angle

Repeat = W/% LjR Angle ) Stop ﬂ Exit
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Basic Mea--Angle Maa

HA(HR) Angle REP
. . C(232921°240 F
@Collimate the first target . H |
Collimate A Hm: |
A. 1. Dist
Count[ 0 ]
S.7ero | L.Angle | Unlock | Exit Pararn
S.7er
Repeat Wi% LR Angle J Stop ﬂ Exit
Basic Mea--Angle Maa
HA(HR) Angle REP
®)Click “S.Zero” key,and Ht:  |359959'59% F
set horizontal angle as| [S.Zerol Hrr: Dt
Diis
Zero. Count[ 0 ]
S.7ero | L.Angle | Unlock | Exit Pararn
S.7er
Repeat W% LR Angle J Stop ﬂ Exit
Basic Mea--Angle Maa
HA(HR) Angle REP
@Collimate the second e | 10959'09" F
target B using horizontal | Collimate B Hm: | Dt
Diis
clamp and tangent part. Count[ 0 ]
S.Zero | L.Angle | Unlock | Exit Pararn
S.Zer
Repeat Wi% LR Angle J Stop ﬂ Exit
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Basic Mea--Angle Maa
V."—‘\.(‘\l’l): ¢ o4 74N
Angle REP
HA(HR) Angle REP
Ht | 10°59°09” F
®Click “L.Angle” key. [L.Angle] Hm: | 10959°10” o
LNE
Count[ 1]
S.7ero | L.Angle | Unlock | Exit Pararn
S.7er .
Repeat Wi% LR Angle J Stop ﬂ Exit
Basic Mea--Angle Maa
: £ & 0 7 WL
Angle REP
®Collimate the first target HAHRY ) e REP
A again using horizontal | Collimate A Wt 10°959°'09" F
clamp and tangent part. again Hm: | 10959°10* Dt
LS
(DClick “Unlock” key. [ Unlock] Count[ 1]
S.7ero | L.Angle | Unlock | Exit Pararn
S.7er .
Repeat | W% |LJR Andle ) stop ol e
@®Collimate the second
target B again using : Angle REP
horizontal ~ clam and . HE (HR )
P Collimate B Angle REP
tangent part. ) Ht | 20029'53" F
. again
©Click “L.Angle” Hm: | 10°59°'10" it
LS
key.And then the screen [LAngle] Count[ 1]
displays the sum and the S.7ern | LAngle | Unlock | Exit | |Param
average of all angles. SLET :
X1 Repeat Wi% LR Angle J Stop ﬂ Exit
(ORepeat steps ® ~ ©@
according to the
requirement,and carry out
angle retesting. %2

% 1 Click “Exit” key to finish angle retesting
¥ 2 Ht:the sum of multiple observed values

Hm: the average of multiple observed values
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4.4 Distance measurement mode
4.4.1 Distance measurement and measuring mode setting

Operation steps Keys Display

(MCollimate the centre of | Collimate

Basic Mea--Angle Mea

Prism. VAV 63°18’11*  PPm: 6.9
PSM: 0.0
HA(HR): 2320217227 Dist Unit: m
M.Mode:  Fine
Tilt Status: A.OFF

@ Mang T mDist

=) M.Coor | “igy Param
S.Zeto | S.Angle | L.Angle

Repeat Wi% LR Angle J Stop d Exit
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@Click “M.Dist” key to | [MDist] | romrrmem
enter distance measurement VAW 63°18'09° | Pt e o
mode, and then the system PSM: 0.0
. H(HR 20229567 Dist Unit:  m
will carry out measurement mulgtdet EHSFF
. AR I ALLIS: 0
based on previous setting oD T
mode. HD: © M.ang T MDist
WO
= M.Coor | gy Param
Mode myft Setout :
REM MLIM LM | Stap ﬂ Exit
@)Click “Mode” key to| [Mode]
activate setting function
of distance measurement

mode. Take “Loop Fine” as
example here.

Fine: single fine measuring
mode

N Fine: n times fine
measuring mode

Loop Fine: Continuous
measuring mode

Track: tracking measuring
mode

HD: | M.Dist
WD
Modls Enter Cancel e Param
aem | mm | vm | stoo [l et

@Display the result of
measurement.

X1~x2

Basic Mea--Dist.Mea
WA 30°04°42%  pPm: 6.9
PSh: 0.0
HA(HR): 20°30°05" Dist Unit:  m
M.Mode:  Loop Fine

=0 06247 Tilt Status: A.OFF

HD: 0.6149 0 M.Aang | = | M.Dist
{Tin 0.1076
2 M.Coor | Yy Param
Made i ft Setout )
cem | | om | O Stoo (ol et

% 1 Click “mode” key if you wanna change measurement mode,as step 3 shows.
¥ 2 Click “M.Ang” key to return to angle measurement mode.
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4.4.2 Fine/Tracking distance measurement

When you preset the measuring times, the instrument will carry out distance measurement
and display the average distance according to the setting times. If you preset single
observation, the average distance won’t be displayed. In general, the factory default is set

as single observation.

Operation steps Keys Display
(OUnder distance | [Model
measurement mode,click
“Mode” key to activate
setting function of gwi op Fine
distance measurement mode. o On =i -
The default setting is “single al (O Loop Fine | M.Dist
observation”. WO L
ety Erter Cancel e Faram
REM | MLM L | ) Ston ol et
@Click “N Fine” key with | [N Fine]
stylus,and then input the | input the
number of needed | number  of .
observations in the upper | observations | oa |—3 of Fire
right column of screen. =b: Sgnfm o o
HO: () Loap Fine | M.Dist
VD () Track
— Erter Cancel i Faram

REM fLM LHM J Staop ﬂ Exit
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@) Click  “Enter”  key,
collimate the centre of

Basic Maa--Dist.Mea

] WA 80°04°42%  PPM: £.9
prismand then the system PSM: 0.0

. Ha(HR): 20°30'057 Dist Unit:  m _
will carry out measurement M.Mode:  Loop Fine

: Tilt Status: ACFF
based on previous setting. =L 0.6242

%1 HD: 0.6149 © M.ang T MDist

WD 0.1076

W

= M.Coor | gy Param
Mode myft Setout

REM MLIM LM | Stap ﬂ Exit

%1 Click “M.Ang” key to return to angle measurement mode.

4.4.3 Accurate Measurement and Track mode

Accurate Measurement mode:it’s a normal measurement mode.
Track mode:Track mode takes less time than accurate measurement.lt is mainly applied
for setting-out survey and useful for tracking moving target.

Operation steps Keys Display
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app:ds:accurate
app:ds:measurement
app:ds:accurate
app:ds:measurement
app:ds:measurement
app:ds:accurate
app:ds:measurement

(DCollimate the centre of | Collimate T TR :
prism. prism vate: | 80°04°42%  PRM: 6.8
=i 0.0
HAHR): 20°30°057  Distlnit m
M.Mode:  Loop Fine
o 06242 Tilt Status: &.OFF
HD: 06149 0 M.Ang |- M.Dist
WD 0.1076
= M.Coor | gy Param
Mode myft Setout :
REM MLIM i | &} Ston ﬂ Exit
@Click “Mode” key to | [Model
activate setting function
of distance measurement
mode.And this mode is set
« ” 5D S
as “Track”.
HD: () Loap Fine | M.Dist
Vs
Enter Cancel |5 Param
Mode .
REM MLM i | ) Stop ol e
©Click Enter” | [Enter] Basic Mea-Dist.Mea :
ke_y,colllmate the centre 9f - 63918007  PRM: =
prism,and the system will pSM: 0.0
HA(HR): 20°29°56% Dist Uit m
carry out measurement MMode:  Fine
; : oo T S e Tilt Status: &.OFF
based on previous setting.
HD: © M.ang T mDist
WO
2 M.Coor | Yy Param
Mode mjft Setout :
REM L1 L | ) Stop ol et

4.4.4 Exchange of distance units
Change distance unit on the screen of distance observation.

Operation steps

Keys

Display
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(DClick “m/ft” key.

[ m/ft]

WA
HaHR )
sh:

HD:

WO

Made

REM

Basic Maa--Dist.Mea

80°04°42% PER: 6.0
PS: 0.0
20°30°05" Dist Unit:  m
M.Mode:  Loop Fine
06242 Tilt Status: A OFF
0.6149 0 M.Ang T M.Dist
0.1076

= M.Coor | gy Param

myft Setout

fLM LHM I Stop ﬂ Exit

(@Changed distance unit will
display in the upper right
corner. X1

WA
Ha(HR )
sh:

HD:

WO

Mode

REM

Basic Mea--Dist.Mea

80°04°41%  PPM: 60
PSM: 0.0
20°30°04% Dist Unit:  L<Fest
MMode:  Fine
7051 Tilt Status: A.OFF
2.020 © v.ang T MDist

0.353

W

= M.Coor | gy Param
myft Setout

fLM LHM I Stop ﬂ Exit

% 1 Distance unit will be exchanged among meter,american feet and international feet every

time you click “m/ft” key.

4.4 .5 Distance stake out measurement

This function can display the difference between measured distance and preset distance.
Displayed Value=Observed Value — Standard(Preset) Distance

Setting out among all sorts of distance measurement modes(such as slope distance,
horizontal distance and elevation difference) can be carried on.

Operation steps

Keys

| Display
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app:ds:all%20sorts%20of

(DClick “Setout” key under
distance measurement mode.

[ Setout]

Basic Mea--Dist.Mea

PPM:

Csoooaa1

WA

Cancel

2 M.Coor | gy Param

) ston il et

Mode m/ft Setout

REM MLM LHM

@Select distance
measurement mode
(SD,HD,VD)to be set out,
input required data and then
click “Enter” key. X1

Basic Mea--Dist.Mea

VANV 80°04°41* PPM: 6.9
PSM: 0.0
HA{HR): i
SD: 5
SD(SD): |1.256|
HD: e |
Enter Cancel
WD i
: = M.Coor| gy Param
Mode m/ft Setout i
REM MLM tHv | Stop ol exi

(3Start setting out.

Basic Mea--Dist.Mea

WA 30°04°41~  Pem: 6.9
PSM: 0.0

HAHR: 20°30°01* Dist Unit: LisFeet
M.Mode:  Fine

SDidsDy:  |-2.069 Tilt Status: A.OFF
HD: 2021 © M.ang T mDist

{Tin 0.353
2 M.Coor | Yy Param
Mode mjft Setout
REM L1 L | ) Stop ol e

21 First of all,a prompt that reminds you to input SD to be set out is displayed in the popup
dialog box. Click “Enter” key to execute SD setting out after inputing data. If you want HD
setting out,need to input zero in “SD dialog box”, click “Enter”,and the system will eject
“HD dialog box” automatically. HD setting out can go on after HD data entry. If you want
VD setting out,need to input zero in both “SD dialog box” and “HD dialog box”, thus the
system will remind you to input elevation difference to be set out.
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4.4.6 Remote Elevation Measurement (REM)

The Remote Elevation program calculates the vertical distance (VD) of a remote object
relative to ground. When using a prism height, the remote elevation measurement will
start from the prism (reference point). If no prism height is used, the remote elevation will
start from any reference point in which the vertical angle is established. In both modes,
the reference point should be perpendicular to the remote object.

1) With prism height (PH) input

target K
/ T
/ I i}
ptism P i
= ¥
\‘\-\ iprismheight
TTTTTe— T i
nstriment
Operation steps Keys Display
OUnder distance | [REM] Basic Mea-Dist. Mea
measurement mode, click - 80°04°41"  PRM: 25
“REM” key to activate SN
. HAHR: 20°30°04” Dist Unit:  LisFeet
remote elevation M.Mode:  Fine

: Tilt Status: 2. OFF
measurement. =0 2051
HD: 2020 © M.ang T MDist
WD 0.353

= M.Coor | gy Param
Mode myft Setout

REM MLIM LM | G StAD wl et
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@Select “with PH” button | [with PH] e x|
with stylus. Option — 5
Ol (OMarePH  pg, on
Dist Unit:  UsFeet
MeasLire M.Mode:  Fine
HD: I Tilt Status: &4.0FF
FH: I . Dist
Exit
@Input the prism height | Input  prism s E]
following PH. height Option — =
(@) with PH () Mone PH P o0
Dist Unit:  UsFest
MeasLire M.Mode:  Fine
HD: I Tilt Status: &4.0FF
g 1.6
PH I M Dist
Exit
@Collimate the centre P of | Collimate = E]
prism. prism Ciption
) ] _ PRM: 6.9
®Click “M.Dist” key to @withPH OMonePH  pau; 0.0
. . Dist Unit:  UsFeet
start measuring. [M.Dist] Measure MMode:  Fine
®Horizontal distance HE Izuzu it Status: A.0FF
between instrument and PH: ILE'

prism will be shown.

Continue

Exit
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@Click “Continue” key, and | [Continuel | pwsms x|
position of prism is locked, COntion
L , PR, 6.2
that means reference point is @withPH (OMone PH  pgu; 0.0
. Dist Unit:  LsFeet
confirmed. Measure M.Mode:  Fine
HO: |2.l]2l2l Tilt Status: A.OFF
PH: Il.ﬁ
Mea.Result
vD: 5. 540 Continue
Exit
(®Collimate target K and | [ Collimate s E]
click “Continue”, vertical | K] Option
) ) , pPn; 6.2
distance (VD) will be @withPH (OMone PH  pou; 0.0
Dist Urit:  UsFeet
shown. MeasLire M.Mode:  Fine
1) HD: |2-D2D Tilt Status: A.OFF
PH: Il.ﬁ
Mea.Result
e e Continue
Exit
%*1)Click “Exit” key to finish REM.
2)without prism height input
target K
|
| VD
|
: |
= |
|
G |
- T

strment
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Operation steps Keys Display
(DSelect “None PH” button | [None PH] me x|
with stylus. Ot
()with PH  (8) Mone PH Egm; 8;3
Dist Urit:  UsFeet
Measure M.Mode:  Fine
HD: I Tilt Status: &4.0FF
M. Dist
Exit
@Collimate the ground | Collimate e x|
point. prism Option
. . ) PP f.9
®Click “M.Dist” key to OwithPH (@ MNonePH  pau; 0.0
. Dist Unit:  UsFeet
start observing. Measire M.Mode:  Fine
. . . . 2.091 i :
@Horizontal distance | [M.Dist] b2 I it Status: 4.0FF
between instrument and
prism will be shown.
Continue
Exit
®)Click “Continue” key, and | [Continue]

position of ground point G is
locked that means reference
point is confirmed.

Option

FRM: 6.9
(DwithPH  (3) Mone PH PS: 0.0
Dist Unit:  UsFeet
MeasLre M.Mode:  Fine
HO: 2.091 Tilt Status: A.CFF
W |1IJ?°3?'33'
Continue
Exit
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®Click “Continue” key. [Continuel | pm x|
cloten PPI: 6.9
()with PH  (8) Mone PH PO o0
Dist Linit:  UsFeet
MeasLre M.Mode:  Fine
HO: |2.l]91 Tilt Status: A.OFF
WA I1I]?°3?'33'
Mea.Result
Continue
vD: 0.000
Exit
(@Collimate remote target | Collimate s E]
K. Vertical distance(\VD) will | target Option — =
be shown. OwithPH (@MNonePH  po; 0.0
. Dist Unit:  UsFaet
*1) Measure M.Mode:  Fine
HO: 2.091 Tilt Status: A.OFF
WA I1I]?°3?'33'
Mea.Result
Cantine
vD: 0.855
Exit

% 1) Click “Exit” to finish REM.
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4.4.7 Missing Line Measurement (MLM)

The Missing Line Measurement program calculates the horizontal distance (dHD), slope
distance (dSD) and elevation (dVD) between two target prisms.

The instruemt can accomplish this in two ways:

1. MLM Method (A-B, A-C): Measurement is A-B, A-C, A-D, .........

/

Hz=0"00"' 00"

e

slope distance A-B

slope distance A-D

2. MLM Method (A-B, B-C): Measurement is A-B, B-C, C-D, .........

K

Hz=0"00' 00"
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Operation steps Keys Display

Easic Mea--Dist.Mea ”'_f;
VALY 80°04°41%  PRm: £.9
PSM: 0.0
: o30°01 ™ Dist Unit:  UsFest
(OUnder distance e 2033001 MMode:  Fine
measurement, click “MLM” DDy -2.069 TlieErs 6o

[MLM]

key to activate Missing Line = 2021 © M.ang 7 MDist
Measurement. wD: 0.353

Mode myft Setout
REM | MM | LHM G StOP ol et

= M.Coor | gy Param

MLM E]

Sel.Mode m—— =
@ 2Ba0) OGBED  poy. 00
First Step Dist Unit:  LsFeet
HD: I r'-fl_ir'-flode: Fine
@sSelect method (A-B, A-C) ML OIS
with stylus. M, Dist
Exit

MLM E]

Sel.Mode e e
@ 2Ba-0) OBBED) poy. o

. . . i Dist Unit:  UsFeet
®Collimate prism A,click F:Et: 2 WD i E = A

Tilt Status: A.CFF

“M.Dist” key. Horizontal [ M.Dist] C—

distance between instrument HD:
and prism A will be shown.

M.Dist

Exit
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@Collimate prism B,click

MLM
Sel.Made
(@) (a-B,a-C) () (A-B,B-C)

First Step
|2 .010

HD:

PPM: 6.9
PSM: 0.0
Dist Unit:  LUsFeet
M.Mode:  Fine

Tilt Status: A.CFF

&

[ M.Dist] Second Stey
“M.Dist” key. Ho: 2,013
Continue
Exit
MLM [X]
Sel.Mode m— c.a
®)Click “Continue” key,then @ (a-a0) OABBT) ooy 0.0
. . i Dist Urit:  UsFeet
horizontal ~ distance(dHD), F:Et: S5 - T Mfmgél; Ele
elevation  difference(dVD) [Continue] || Secondiste Tt Status: 4.0FF
. inu
and slope distance (dSD) HE: |2.013 M. Dist
between prism A and prism Mea.Result
B will display. 1) eI DLCEE
dvD: 0.000
dsD: 0.003 S
MLM 3
Sel.Mode
@IT] order Fo calculate the @ (a8,40) () (85T Egm SE
horizontal distance between First Step Dist Unit: ~ LisFest
points A and C,collimate i [2.010 A
prism C,and click “M.Dist” | [M.Dist]

key again.Thus horizontal
distance between instrument
and prism C will be shown..

Second Stey
HD: I 1.747

Mea.Result
dHD:
dvD:
dsD:

Continue

Exit

44




MLM
Sel.Mode
@ (28AC) OEBBC | ho o
(@Click “Continue™ key,then o poio Muae e
Tilt Status: A.OFF
AHD,dVD —and 08Dy ey | | secone STP—
between prism A and prism HD: 1.747 . Dist
C will be shown. Mgz Epult
dHD: 0.411
dvD: -0.024
dsD: 0.412 Erie

&

% 1) Click “Exit” key to return to main menu.

eProcedure of MLM Method (A-B, B-C) is completely same as Method (A-B, A-C)
Method.

4.4.8 Line-height Measurement

This function is applied for measuring and determining a height of line(like electric
wire)above ground which is hard to reach.

See following image, L is point on the overhead line, G is projective point on the ground,
which is also difficult to set target, A and B are baseline which are set up in a certain
distance under line. After measuring horizontal distances from instrument to prisms A/B
and confirm the base line, VD between A and B, VD between L and G, HD between
instrument and L(G),offset distance from A to L(G) will be determined and shown.
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Off ;
T > /pr‘sm B
: prism height j_*.éf_‘_
AR R A
prism A I
HD
instrument
Operation steps Keys Display
Basic Mea--Dist.Mea
VALY 80°04°41"  PEM: 6.0
) PSH: 0.0
(OUnder distance HA (HR): 20°30°01%  DistUnit:  UsFeet
. MMode:  Fine
measurement mode, click AOFF

“LHM” key to activate LHM
line-heiah Y ( ] HD: 201 © V.ang T MDist
Ine-nel m remen -
e-neilg t easurement o 0.353
program. = M.Coor | gy Param
Mode myft Setout :
REM MLM LM | ) Stap ol e
PP 6.9
PSIM: 0.
Dist Unit:  UsFeet
M_.Mode: Fine
®@Select “With PH” button ] Tt Status: 4.0FF
. With PH
with stylus.
MeasLre Setup
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3)Click “Setup” key to input
instrument height(IH) and

. . [Setup]
prism height(PH).After that P
click “Enter” key.
MeasLre Setup
LHM [X]
g pPn; 6.2
Otone PH - peyy, 0.0
. . . Dist Urit:  UsFeet
@Collimate prism A, click Pt |1.747 M.Mode:  Fine
“Measure” key, and distance PtE: Tt Status: 4.0FF
. [ Measure]
measurement begins. After
that click “Continue” key.
Continue
LHM 3
. pPn; 6.9
(&) with PH () Mone PH P on
HD Dist Unit:  UsFeet
. . . : M.Made:  Fi
®Collimate prism B, click EE:: i;g e
“Measure” key, and distance | [Measure] o

measurement begins.

Cantinue
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LHM X]
Dption .
(@) with PH () Mone PH Egm; g:g
HO Dist Unit:  UsFeet
©After measurement click . PLE:  |1.827 i =tatE A
. [ Continue]
“Continue” key. WH
WD 5.256
HO: 1.827
Off: 0.135
Continue
(@Collimate point L on e x|
overhead line. The screen Optian
. . . PP 6.9
displays measuring data of @withPH (JNonePH ooy 0.0
limating L HD Dist Urit:  UsFeet
colimating L e |
VD : \Vertical distance PLE:  |1.827 i =tatE A
between Aand L. H
. | di WD 4.118
HD : Horizontal distance HD: 1.827
between instrument and L. off  0.135
Off : Horizontal distance pe—
between Aand L.
®Click  “Continue”  key e x|
which is used for measuring Optian o oo
height between overhead @withPH OMenePH  poy g
. . HD Dist Unit:  UsFeet
line and ground. Operation pta: 1.747 MMode:  Fine
steps: E 1.827 Tilt Status: &.OFF
eCollimate point on WH
. WD 4.118
overhead line before HD:  1.827
o N [ Continue] ’
clicking “Continue” key. offt  0.135
. . Grd PT
e Lock instrument on hori W 118°01'22" Continue

zontal direction, move tele
scope on vertical direction
until aim at ground point
G
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LHM X]
Dption )
with PH () Mane PH Egm; SE
HO Dist Unit:  UsFeet
. ) . M.Mode:  Fi
©@Collimate ground point G E:: i;g Tit Status: &OFF
by screwing vertical tangent | Collimate G VH' -
part. VD: 4,118
HO: 1.827
Off: 0.135
Grd PT
W 94028'42" Continue
LHM [X]
Optian .
with PH () Mone PH Egm; g:g
HD Dist Urit:  UsFeet
. « . . . M.Mode:  Fi
0Click Continue key E:: i;;; Tilt gtapjcus: ;‘-‘«ITC?FF
again, and then height of le - "
overhead line(LH) and | [Continue] VD: 4.118 LM -0.829
horizontal distance(Off) will o0 L8 off: 0.135
_ . ) 1 0.135
display. X% 1)~3%3) Grd PT
i 94°28'43" WH

% 1) Click “X” key to end measurement.
32) Click “VH” key to return to operation step(®).

49



4.5 Coordinate Measurement Mode

4.5.1 Setting coordinate of occupied point
After input coordinate of occupied point(instrument location), unknown point coordinate
will be measured and displayed with this program.

N

prism pointin, e z)

z

occupted potnt

base point(0),0,0] b 5

Operation steps Keys Display

Basic Mea--Coor. Mea

VAV): 94°28°47  pRm: 6.9
PSM: 0.0

HA(HR 17982227 r\I:.qusr\i.:l1 U.:Tit: llél_sFeet
JMiode: INe

(DClick “M.Coor” key to " 2015 Tilt Status: 4,OFF

enter dcoordlnate [M.Coor] - 0.650 @ v.ang T Mt
measurement mode. - 5415
2 M.Coor | Yy Param

Maode QOCC PT S.BS
Setup Line Offsat ) Stap d Exit

HAMHRY: | Input Coor i;';eet
" N; 0.000 b, OFF
@Click “OCC PT” key. foccpTl | E: 0.000 Dt
g - LIS
iy 0.000
z
Enter Cancel "G Rkl
Mode

Setup Line Offsat ) stap d Exit
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@Input  coordinate  of
occupied point from N to Z.

HaHR )

Made

Setup

Basic Maa-

-Coar.Mea

Input Coar lsFeat

e
M 100 b, OFF
) 100 M. Dist
Z 100]

5P

Enter Cancel g Param

lne | offsat | &P Stop ] et

Basic Mea--Coor . Mea

PRR: £.9

WA 94°23'43"
pom: 0.0
o oRPIIOH Dist Unit:  UsFest
@Finishing data entry,click e s MMode:  Fine
“Enter” key and return to N: —— B
. [Enter] :
coordinate  measurement E 100.650 © M.ang 7 MDist
interface. z: 94.585
= M.Coor | gy Param
Mode | OCCPT | S.BS :
Setup Line Offset J Stop ﬂ Exit
4.5.2 Setting backsight point
Operation steps Keys Display
Basic Mea--Coor. Mea ;
VARV 04°28°48%  pem: 6.9
PEM: 0.0
Ha(HR): 17252397 Dist Unit:  UsFeet
M_.Mu:nde: Fire
@Click “S.BS” Key to set N 102.016 Tilt Status: &.OFF
o [s.BS]
backsight point. E: 100.650 @ w.eng T mDst
z 94.585
2 M.Coor | Yy Param
Mode | OCCRT | 565 :
Setup Line Offsat J Stop d Exit
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Basic Maa--C
HAHR): Input Coor irs:;eet
@Input  coordinate  of N M: 36084 7. 3 29 e
backsight point and click | [Enter] 5 = [682031.332 _—
! LN
“Enter” key. N
Enter Cancel g Param
Mode
Setup Line Offsat J Stop ﬂ Exit
Basic Mea--Coor.Mea & -
VA 94°28’49”  PPM: 6.9
PSM: 0.0
HA(HR):
i ie ai N: (=Y AZIs 62°21'43"
@A dialog box is ejected as (L) Piosse sght the Bk
figure shows E: PT,press <YES>!
Z:
Mode | OCCPT | S.BS -
Setup | Line | Offset ) stop d Exit
Basic Mea--Coor,Mea -
@Collimate backsight point, YA 94°25°49” Egmf g.g
click “Yes” key. And then HA(HR): 62°21°42%  Dist Unit:  UsFeet
. . MMode:  Fine
the system will define N: 102.016 Tit Status: A.0FF
bar::.k:gdh_t Iazm_1ut:1h angle | [Yesl = 100.650 @ v |73 i
which displays in the upper =
play PP 2 94.585
left corner of coordinate 2 M.Coor gy Param
measurement screen. Mode | OCCPT @ S.BS
Setup Ling Offsat J Stop ﬂ Exit
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4.5.3 Setting instrument height and prism height
Coordinate measurement must be based on instrument height and prism height, thus
coordinate of unknown point can be calculated easily and directly.

Operation steps Keys Display
Basic Mea--Coor. Mea
WA q4°23’49" PPR: 6.9
PSM: 0.0
HAHR): 62°21°42* Dist Unit:  LisFeet
MMode:  Fine
M 102.016 Tilt Status: 2. OFF
1' k (13 2 k .
(DClick “Setup” key. [ Setup] - 100.650 @ vana 1 Mt
z 04.585
= M.Coor | gy Param
Mode QCCPT S.BS :
Setup Line Offset J Stop ﬂ Exit
Basic Mea--Coor.Mea
@Input instrument height | Input IH and
(IH)and prism height(PH). PH
Enter ,_Q Param
Mode OCC PT S.BS :
Setup Line Offsat ) Stap d Exit
Basic Mea--Coor. Mea
WA Q4028/4a% PRM: 6.9
PS: 0.0
. [ ) ILFi e L Dizt Unit:  LFeet
(®Finishing data entry, click S s MMode:  Fine
“Enter” key to return to N —— el o
. [ Enter]
coordinate  measurement E: 100.650 © w.eng T mDst
screen. zZ. 94.585
2 M.Coor | Yy Param
Mode DCC PT S5.BS :
Setup Line Offset | U StOD d Exit
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4.5.4 Operation of coordinate measurement
With coordinate of occupied point, backsight azimuth angle, Instrument height and prism
height set up,you can directly calculate coordinate of unknown point.

coordinate difference (n,e,2) between
instrument center and prism center

coordinate of

instrutnent center ] I i
(170, E0,Z0-Hnstrument . prism height
height) SIS
e - unknown point /‘
(M1.E1.21)

mstrument height

coordinate of

N
A

mstrument center

¥ occupied point

90,E0,20)

HO

base point{0,0,00

Operation steps

Keys

Display

(DSet  coordinate of
occupied point and
instrument height/prism
height. 1)

@Set  backsight azimuth
angle. 3%2)

(3Collimate target. 3%3)

Basic Meaa--Coor, Mea

WALY): 94°28°49*
HA(HR): 62°21°42*

M A

E:

2
Mode QCCPT S.BS
Setup Line Offset

PRR:

6.9
PSM: 0.0
Dist Unit:  L<Fest
MMode:  Fine

© M.ang T MDist

= M.Coor | gy Param

“} stop ﬂ Exit
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Basic Mea--Coor, Mea

WA Q4292349 PR 6.9

PSH: 0.0
HA(HR: 62°21°42" Dist Unit:  LisFeet
. M.Mode:  Fine
@Click “M.Coor” key to N 102016 Tilt Status: A.OFF
ffn;sh operation. [M.Coor] o ’7100.650 @ oo [T st
x4) 2 94.585

= M.Coor | gy Param
Mode QCCPT S.BS

Setup Line Offsat ) Stop ﬂ Exit

% DIf don’t input coordinate of occupied point, previous coordinate of occupied point is set
as default. If don’t input instrument height and prism height, the previous is set as default
too.

X 2)refer to “4.3.4 Setting horizontal angle with the S.Angle key” or “4.5.2 Setting
backsight point”.

%3)Click “Mode” key to change distance measurement method(Fine/N Fine/Loop
Fine/Track)

%4) Click “M.Angle” or “M.Dist” to return to normal angle or distance measurement mode.

4.5.5 Traverse Surveying

Measure the coordinate of foresight point and save it in the list, this point would be taken
as the occupied point after transferring to point 2, and the previous occupied point will be
taken as the backsight point, the azimuth angle will be calculated and set.

N

Known point A

Azimuth  Occupied point PO

\ )
=

(0,0,0)
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® Set coordinate of occupied point p0 and azimuth angle from point PO to known point

A

Operation steps Keys Display
Basic Meaa--Coor, Mea
WAL 94°28°49% Egmf S.g
HaGR): [ 620217427 Dt EQ;F’ Ei':eeet
N 102.016 Tilt Status: A.0FF
(DClick “Line” key. [Linel 3 100.650 @ v.ang T mDst
Z: 04.585
= M.Coor | gy Param
Mode | OCCPT | S.BS -
Setup Line Offset J Stap ﬂ Exit
Option .
() Save (Ocal Egm gg
Measure Dist Unit: U;Feet
HA: 52031430 M_.Mode: Fire
. . It Status: &.0FF
@Click “Save” key with i
Y [Save] sl
Stylus' MeasLre
Setup
Exit
Option
() Save
B)Click “Setup” key to reset Eﬁelasure
instrument height and prism '
. J P ) [ Setup] HD:
height. And then click

“Enter” key.
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Cption .
(@) Save (cal Egm gg
@Collimate prism in target MEEELTE Dist Unit:  UsFeat
point P1 where instrument HA: 62021143 || MMods:  Fine_
will be transferred. | [Measure] hE: 2.118
Meantime click “Measure” Continue
key.
Exit
Sl pPn; 6.2
(@) Save {(cal Ry B
. . Dist Urit:  UsFeet
®Click “Continue” key and E;’:asure TG MfMDET;: Ele
coordinate of Point P1 . . Tl Status: &.OFF
displavs in the | e [ Continue] : 2.118
isplays in the lower le Mea Result: cave
corner of screen. N: 100.982
E: 101.876
Z:94.585 Exit
Basic Mea--Coor, Mea ®
®Click  “Save”  key. WALV ): 94°28'49”  pou: 6.9
Coordinate of P1  can be HA (HR ): 62°21°44% r?qisr»tq UETit: IEJ_sFeet
JA¥Ocie: e
ascertained and it will return N: 100982 Tit Status: &.0FF
to main menu.At last power | [Savel

off and transfer instrument
to P1(transfer prism from P1
to PO meantime).

E: 101.875 0 M.ang | = | M.Dist
z 94.585
2 M.Coor | Yy Param
Mode DCC PT S.BS i
Setup Line Offest J Stiol2 d 2l
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. . Opti
@After  instrument s C?;Ce o EEE g.g
established in P1,enter into cal Dict Urit:  UsFeet

. M.Mode:  Fine
traverse  surveying  of Tit Status: 4.0FF
coordinate measurement and
select “Call” button with HR:242°21°42%
stylus. Sefup? Satup
X 1)

Exit
Basic Mea--Coor Mea o
(®Collimate last occupied WALY: 94°28°49~ 770 i
point PO. Click “Setup” key, Ha(HRY:  |242°21°42%  Dist Unit:  UsFeet
MMode:  Fine

then coordinate of P1 and N: 100.982 Tilt Status: 4 0FF
azimuth angle from P1 to PO = ’7101 875 e it
' - N M.Ang o M.Dis

will be ascertained. And it a4 585

returns to main menu at the
same time. Mode | OCCPT | S.ES

Setup Line Offset J Stop ﬂ Exit

ﬁ

= M.Coor | gy Param

©@Repeat steps~®, and
carry on according to the
sequence of guidelines till
the end.

2% 1) Click “Exit” key to finish Traverse Surveying.

4.5.6 Offset Measurement Mode

There are four kinds of Offset Measurement Modes:

® Angle Offset Measurement

® Distance Offset Measurement

® Plane Offset Measurement

® Column Offset Measurement

1) Angle Offset Measurement

This program is used to measure the point where it’s difficult to set prism. Place the prism
at the same horizontal distance from the instrument as that of point A0 to measure.
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e\When measuring coordinate of ground point Al(projection of point A0),set instrument
height and prism height.

e\When measuring coordinate of point AQ,set instrument height only(Prism height is set as
0).

HI (- 1=HD (£]
HO (x ) :horzontal distance from prism to mstrument
HO (£} ‘horizontal distance from survey point to instrument

eUnder angle offset measurement mode,there are two methods to set vertical angle:

1.Free vertical angle: vertical angle ranges from up-and-down movement of telescope.
2.Lock vertical angle:vertical angle is locked and can’t range from up-and-down
movement of telescope.

Thus,if collimate A0 with the first method, vertical angle ranges from up-and-down
movement of telescope,and meantime slope distance(SD) and elevation difference(VD)
will change too.But if collimate AO with the second method,vertical angle is locked in the
direction where prism is located and can’t range from up-and-down movement of
telescope.
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Caontinue

Operation steps Keys Display
Basic Meaa--Coor, Mea
WA 94°28°49% PR 6.0
PSH: 0.0
Ha(HRY:  [242°21°427 Eq‘srfqgé‘étj Hf':n:seet
M 100.982 Tilt Status: A.OFF
Click “Offset” key. [ Offset]
@ y E: 101875 0 M.Ang |- M.Dist
2 04.584
ANG. Offset oor| gy Param
Mode |occpr | DIST Offset
PLANE Offset ' .
Setup Line CYL. Offset A ﬂ Exit
@ Click “ANG.Offset” key Option
. . : PRM: 6.9
in ejecting dialog box. @freeva Olockva  poy. 0.0
Dist Unit:  UsFeet
3 Select “Free VA”(or Es.asure Ii M.Made:  Fine
“Lock VA”) with stylus Tt Status: 4.0FF
to to start angle offset
measurement.(User
makes a choice on the
basis of own demand) _
Measure Setup Exit
Ciption )
Free WA Lock Wa Egm gg
Measure Dist Ucr|1it: U_sFeet
HD: 2.120 M_.MD [=H Fire
. . . Tilt Status: &.0FF
@ Collimate prism Pand | Collimate it otate
click “Measure” key. prism P

Exit
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Option )
Free WA Lock W Egm gg
Measure Dist Uit UsFeet
®Collimate target A0 with HD: 2.120 e AL
horizontal clamp and tangent | Collimate AO
part.
Continue Exit
® Click “Continue”
Dption )
kfey.Then ) slope (@ Free va  ()lock wa Egm; g:g
distance,horizontal T —— Dist Unit:  UsFest
distance and elevation HD: 2.120 L0 o
difference from | [Continue] Mea.ResUlt
instrument to A0 and V. 94°328'49” HR.: 242°21°46%
dinate of A0 will b 5D 2126 MN: 99.999
coorainate of AU will be HD: 2.120 E: 99.998
shown. VD: -0.166 7:89170
X1), *2) Measure Setup Exit

% 1) Click “Setup” key to set instrument height and prism height.
% 2)Click “Exit” to finish Angle Offset Measurement

e Set instrument height/prism height before Offset Measurement.

eRefer to “4.5.1” to set coordinate of occupied point.

2) Distance Offset Measurement

The measurement of a target point apart from a prism is possible by inputting offset
horizontal distance of front and back/left and right.

dFE(horizontal distance

of front and back) =

JEL{horizontal distance of left and nght)
' +

pristn height
L

prism

occupied point

61




e\When measuring coordinate of ground point Al,set instrument height and prism height.
e\When measuring coordinate of point AQ,set instrument height only(Prism height is set as

0).
eRefer to “4.5.1” to set coordinate of occupied point.
Operation steps Keys Display
Basic Mea--Coor, Mea
VALY 9400849  PRM: £.9
PSM: 0.0
HAHR): 242°21'42”" Dist Unit:  LisFeet
M.Mode:  Fine
® [ bIsT | M 100.982 Tit Status: A.0FF
Click “DIST Offset” key in
i it YT offset] E: 101.8/5 © V.ang T MDist
ejecting dialog box. o
Jecting dialog z 94,585
ANG.Offset  ragr Ly param
Mode |occpr | DIST Offset
PLANE Offset ' .
Setup Line CYL. Offset 8 d Exit
Input Option m— =
i PSM; 0.0
dRL: 0.1 Dist Unit:  LisFeet
M.Mode:  Fine
Measure ’
@Finish data entry with HD: Tt Status: 4.0FF
stylus.
Measure Setup Exit
Input Option o o,
cFR: S PSM; 0.0
dRL: 0.1 Dist Unit:  LisFeet
M.Mode:  Fine
Measure :
®Collimate prism and click HD: 2.119 Tit Status: £.0FF
[ Measure]

“Measure” key.

Caontinue

Exit

62




DIST Offset X]

Input Option

: S 6.2
dFf: 125 o 0.0
. . drL: 0.1 Dist Unit:  UsFeet
@Click “Continue” key,and M.Mode:  Fine
HeaLre Tilt Status: &.OFF
result displays with the HD: e L

: . [ Continuel
correction of offset distance. Mea.Result

V. 94°15'04” HR: 244°55°47%
%1), %2) sD: 2.240 N: 100.036

HD: 2.234 E: 99.853

VD: -0.166 Z:89.170

Measure Setup Exit

% 1) Click “Setup” key to set instrument height and prism height.
% 2) Click “Exit” key to finish Distance offset measurement.

3) Column Offset Measurement

It is possible to measure circumscription point(P1) of column directly,the distance to the
center of column(PO0),coordinate and direction angle can be calculated by measured
circumscription points P2 and p3.The direction angle of the center of column is 1/2 of
total direction angle of circumscription points P2 and P3.

@® Refer to “4.5.1” to set coordinate of occupied point.
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app:ds:offset%20%20distance

Operation steps Keys Display

Basic Meaa--Coor, Mea

WAL N 94°28°49* PPEM: 5.9
PSha: 0.0
H (HR 242021427 Dist Unit:  UsFeet
M.Mode:  Fine
. Tilt Status: A.OFF
® [ CcYL.Offse | ™ 100.982
Click “CYL.Offset” key. t] = L8 80 @ v.ang T MOt
2 94.584
ANG Offset

0or | Sy Param
Mode |occpr | DIST Offset

PLAMNE Offset ﬂ i
- op Exit
Setup Line CYL, Offset

Measure p— =
2,117 : :
Center(HD): PE oo
Left(HR ) Dist Unit:  LsFeet
. M.Mode:  Fine
@Collimate the center(P1) Right(HR: Tilt Status: &.OFF
of column surface,and then | [Measure]
click “Measure” key.
Continue Exit
Measure ] o,
2.117 : :
Center(HD): oM. oo
Left(HR):  [233°23'13° Dist Linit:  UsFeet
. . M.Mode:  Fine
®Collimate left point(P2) of Right(HR: Tilt Status: &.OFF
column surface,and then | [Continue]
click “Continue” key.
Contine Exit
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@Collimate right point(P3)
of column surface.

Measure . .
2,117 ; :

Center(HD): pCh: o0

Left(HR}: |[233923'13~ Dist Lnit:  UsFeet

M.Mode:  Fine

Right(HR}: [269945'19F Tilt Status: &.0FF

Continue Exit

@

Click “Continue ” key,and
relational values between
instrument and the center of

column(P0) can be
calculated and shown.
1), %2)

Measure B -
2,117 g '
Center(HD): ph: o0
Left(HR ) 233°23°13" Dist Unit:  LsFeet
M.Mode:  Fine

Right(HR]: [269°45'19F Tilt Status: &.0FF

[ Continue] Mea.Result

V. 93°1332% HR: 251°3416%
s5D: 2.948 MN: 100.052

HD: 2.943 E: 99.034

VD: -0.166 Z:89.170
Measure Setup Exit

% 1) Click “Setup” key to set instrument height and prism height.
% 2) Click “Exit” key to finish column offset measurement.

4) Plane Offset Measurement

Measuring will be taken for the place where direct measuring can not be done,for
example distance or coordinate measuring for an edge of a plane.Three random
points(P1,P2,P3) on a plane will be measured at first in the plane offset measurement to
determine the measured plane,collimate the measuring point(P0),the instrument calculates
and displays coordinate and distance value of cross point between collimation axis and of

the plane.
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Pl (prism)

-

Ilino prism point) (_pnsm} - P:Z (pnsm)

Prism he1ghts from Plte P2
are set as 0 automatically.

o Refer to “4.5.1” to set coordinate of occupied point.
Operation steps Keys Display

Basic Mea--Coor . Mea

WAL 94°28°49% 1! Sg
247071 149" Dit Unit;  Usfeet
MMode:  Fine
: 100.982 Tilt Status: 2. OFF
©) [ PLANE |

Click “PLANE Offset” key. | Offset] E 101.875 @ M.eng T Mt

2 94.584
ANG Offset

0or | Sy Param
Mode | occpr | DIST Offset

PLAMNE Offset d i
- op Exit
Setup Line CYL, Offset

Plane Offset E]

Measure

: PRM: 6.9
PTi(HDY: [1.994 e B
PT2(HD}: Dist Uinit: ~ UsFest

Ii M.Mode:  Fine
@Collimate prism P1,and PrEHD: Tilt Status: A.OFF

: [ Measure]
click “Measure” key.

Measure Setup Exit
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Plane Offset E]

Measure

: PPM: 6.9
PTL(HDY: [1.994 BEs o
PT2(HD): (1.991 Dist Unit:  UsFest

M.Mode:  Fine
®Collimate prism P2,and P Titt Status: 4.OFF

. [ Measure]
click “Measure” key.

Measure Setup Exit
Plane Offset E]
Measure

. PP 6.9
PTL1(HDY: [1.994 aEs o
PT2iHDY: (1.991 Dist Unit:  UsFeet

M.Mode:  Fine
@Collimate prism P3 and PT3(HD): [1.703 Tilt Status: A.CFF

. [ Measure]
click “Measure” key.

Continue Exit
Measure m— =
) . . . PT1HDY: (1.850 s o
®)Click “Continue” key to pT2(HD):  |1.806 Dist Uinit: ~ UsFest
. M.Mode:  Fine
calculate relational values PTa(HD}: |1.608 Tilt Status: &.OFF
between collimation axis | [Continue] Mea, Result
and plane. V: 96°45'59” HR: 263°10'58"
o sD: 1.681 N: -0.198
X1) HD: 1.670 E: -1.658
vD: -0.193 Z:-0.198
Measure Setup Exit

% 1)Click “Setup” key to set instrument height and prism height.

of the three observing points can’t determine a plane,the system will display error
message. Thus observe the first point once again.

eWhen collimation axis doesn’t intersect with determined plane, the system will display
€rror message.
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4.6 About

/S

WinCE Total Station
Suzhou FOIF CO.,LTD.
http://www.foif.com

B.M ¥2.2.0.2 2013-03
S.T ¥2.2.0.2 2013-03

C.D ¥2.2.0.2 2013-03

Operation:
1. Click “about” icon on desktop.
2. Press “EXxit” to return to the basic measurement.
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5. Check and Adjustment

5.1 The Instrument Constant

1) Check

It is suggested to observe and compare the instrument with a testing line which is set on
stable ground with a particular accuracy, though error is not generally included in the
instrument constant. If the testing line is unavailable, you can set it for 20 meters or so by
yourselves, then check and compare it with your new instrument.

AB BC
= - =
A B C
NS /
v

1. Select a point B on the approximately hor'iaz\gnal line AC with about 100 meters long.
Measure the distances of lines AB , AC and BC .
2. The instrument constant can be calculated,;

instrument constant =AB+BC-AC
3. If there is a difference between the instrument standard constant and the calculated
value , colligate the measured constant and the prism constant to get a new value ,then
input the value into the instrument as a prism constant .
4. Compare length of the instrument’s testing line again with a certain standard testing
line .
5. If the difference is over 5 mm after the preceding operations, it is necessary to reset the
instrument constant .

2) Adjustment
About instrument constant setting, you must contact STONEX  distributor to do that.
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5.2 Plate Level and Circular Level

5.2.1 Plate Level

1) Check

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

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

3. Turn the instrument 180< observe the moving
direction of the bubble, if it is still centered, no

Screw C
adjustment is necessary, if not, you have to adjust it. Mark
2) Adjustment Yial
1. Mount the instrument on a stable device and fix it. Adjusting screw
2. Level it roughly. m
3. Turn the instrument and make the plate level be | | ‘ ‘ | |

parallel to a line linking two leveling foot screws, then
adjust the two screws to center the air bubble .

4. Turn the instrument 180< adjust the Adj-screw with @ |
adjustment pin slightly to correct half of the bubble’s

Turnthe instrument 180°

displacement when it doesn’t move,

5. Repeat the operation (3) and (4) until the air bubble remains centered in any position .
5.2.2 Circular Level

1) Check

1. Mount the instrument on a stable device and fix it.
2. Level it accurately by the plate level.

3. Observe the bubble of the circular level, if it is
centered, no adjustment is necessary, if not, you have
to adjust it.

2) Adjustment

4. Mount the instrument on a stable device and fix it.
5. Level it accurately by the plate level.

6. Adjust the three adjusting screws to center the
bubble by a wrench.

|

Note: Be careful when adjusting the three screws,
and the tightening tension is identical for them.
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5.3 The Optical Sight

1) Check

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

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

3. Take the telescope sight the cross mark.

4. Observe the optical sight collimator whether

collimating the cross mark, if collimate the mark, Reticle
adjustment is not necessary; if not, adjust it.
2) Adjustment E>

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

2. Set a cross mark target which apart from the

instrument about 50m.

3. Take the telescope sight the cross mark.

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

5.4 Optical Plummet and Laser Plummet

5.4.1 Optical Plummet(factory optional)

1) Check

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

2. Set a cross mark under the instrument

3. Coincide the center mark of the optical plummet with the cross mark by adjusting three
leveling foot screws.

4. Turn the instrument 180< check the center mark and cross mark, if they are coincide,
no adjustment is necessary, if not, adjust it.

2) Adjustment

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

2. Set a cross mark under the instrument.

3. Use the three leveling screws and coincide the center mark of plummet and cross mark
on the ground.

4. Rotate the instrument 180<around and take off the cover of the optical plummet
eyepiece, adjust the four adjusting screws with the adjusting pin to shift the center mark to
the cross mark, correct only one-half of the displacement in this manner.

(5) Repeat the operation in (3) and (4) until coincide the center mark of the plummet and
cross mark on the ground.

Adjusting




NOTE:

1. When adjust the screws of plummet reticle, firstly loosen the screw on the moving
direction of reticle, secondly tighten another screw by the same mount, clockwise turning
is for tightening, and anticlockwise turning is for loosening, the turning mount for
tightening or loosening should be same.

5.4.2 Laser Plummet
Check

(2)Set the instrument on stable device and fix it.

(2)Set a cross mark on the ground under the instrument.

(3)Turn the laser switch on and focus it accurately.

(4)Turn the three leveling screws until the instrument keeps leveling and the laser spot
coincides with the cross mark on the ground.

(5)Rotate the instrument 180° (200g) around and check the laser spot and cross mark, if
they coincide, adjustment is not required.
Otherwise, adjust it.

Adjustment

1. Setting up the instrument on the Protecting
checking tool or tripod which is 1.5m cover fixing
screw

apart from ground.

2. Turn on laser plummet, turn tribrach
foot screws until laser spot coincide
with cross mark. If you use tripod, make a cross mark on the laser spot directly.

3. Rotate instrument 180° around, if the laser spot is over 2mm apart from cross mark,
remove the protecting cover firstly, adjust two screws with 1.5mm hexagon wrench to
move laser spot to the cross mark, correct only one-half of the displacement in this
manner.

Adjusting details see attached figure.

4. Repeat steps 2 and 3 until laser spot coincides with cross mark always when rotate
instrument.

Un-adjustable Adjustable

screw screw
Note: there are three screws amounted

around laser plummet part, only two screws
are used for laser accuracy adjustment.
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5.5 Vertical Cross-hair on Telescope

1) Check

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

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

(3) Collimate the point A and adjust the vertical tangent screw; If the point appears to
move continuously on the hair, adjustment is not required. Otherwise, adjust it.

A

2) Adjustment
(1) Set the instrument, and set the point A front the instrument 50m apart.
(2) Take off cover of telescope eyepiece, there are 4 screws for the reticle part.

Eyepiece

Fixing screws

Fixingscrews

(3) Loosen all four fixing screws slightly with the cross screw-drive.

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

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

NOTE:
1) After the adjustment of cross-hair, please check the collimation error and vertical index
error.

2) Refer to the chapter “5.9 EDM Optical Axis and the Telescope Sighting Axis Error” to
check the axis. At last check the collimator error again.
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5.6 Horizontal Collimation Error C

If the telescope’s sight line isn’t perpendicular to the horizontal axis, the collimation error
will appear. The assembling, transportation and operation will cause this error.

If the collimation error isn’t over the permitted range, with the program the instrument
can correct this collimation error.

NOTE: After the program correction this deviation error is also on the instrument.

1) Check

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

(2) Aim at the cross-hairs of collimator or the obvious target at a distance. Get the face
left angle reading H1 and the face right angle reading Hr.

(3) Calculating the horizontal collimation error C according to C= (HI- Hr+180° /2,if
C<8", no adjustment will be necessary. If C>8", proceed with the following adjustment.

2) Adjustment by program:
Set-up the instrument on tripod or adjustment platform, and leveling accurately.

I=@= Héwis Err,, Corr, | 4, Colimation @-ﬁf} g 4[]
Ha: 240°06'00" WAL 18°37'01"
= Left value H' : ‘
Description | Walue | Cescription | Yalue |
Left HA Left wa
Right H& Right &
Mew IndexH Mew Ind...
Old IndexH  -0°00'14"  Old Indexy 7E°08'S1"
o S X e

Procedures:

1. Power on, run the software “INST Setup”, on the screen tap < or P keys until
Collimation displays, tap it to display collimation error and vertical index error setting
menu.

2. Aim at the cross-hair of collimator at telescope left, tap “Left value” to read the
horizntal and vertical angles.

3. Aim at the cross-hair of coillmator at telescope right, tap “Right value” to read the
horzontal and vertical angles.

4. The software will calculate the new collimation error and vertical index error
automatically.

5. Tap “Enter” to save the new values, or tap “Cancel” to use old values.

Note:

The adjustment can be performed by the program when C<30", if C>30", adjust the

74



reticle.

Reticle Adjusting:

1. Rotate the instrument in face right position, turning horizontal tangent screw until
Hr'=Hr+C.

2.Loosen the shield of telescope’s reticle.

Adjusting screw Eyepiece

Adjusting screw

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

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

NOTE:

1. When adjust the screws of reticle, firstly loosen the screw on the moving direction of
reticle, secondly tighten another screw by the same mount, clockwise turning is for
tightening, and anticlockwise turning is for loosening, the turning mount for tightening or
loosening should be same.

2. After the reticle adjustment, it is necessary to adjust the vertical index error by
program.

5.7 Vertical Index Error

The deviation between vertical circle zero position and horizontal direction is vertical
index (i), it is necessary to concern this error when measure vertical angle. The instrument
program applied a formula to remove this error. This correction can offer the index for the
formula.

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

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

1) Check:

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

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

(2) Aim at the cross-hairs of collimator or the obvious target at a distance, VA should be
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about +10< Read the face left angle VI and face right angle Vr.
(3) Calculate the index error according to the formula below:

i = (VI+Vr-3609/2
(4)If 1<10” , no adjustment is necessary , or you have to adjust it .

2) Adjustment by program:
Set-up the instrument on tripod or adjustment platform, and leveling accurately.

Ih@: Hawxis Err,, Corr, | 4, colimation @-ﬁ_@ g 4[]

HA&: 240°06'00" Wa: 18°37'01"

& Left value ‘ | = ‘

Description | Walue | Cescription | Yalue |
Left HA Left wa

Right H& Right &

Mew IndexH Mew Ind...

Oid IndexH  -0°00'14"  Old Indexy 78°08'31"

o N X e

Procedures

1. Power on, run the software “INST Setup”, on the screen tap < or P keys until
Collimation display, tap it to display collimation error and vertical index error setting
menu.

2. Aim at the cross-hair of collimator at telescope left, tap “Left value” to read the
horizntal and vertical angles.

3. Aim at the cross-hair of coillmator at telescope right, tap “Right value” to read the
horzontal and vertical angles.

4. The software will calculate the new collimation error and vertical index error
automatically.

5. Tap “Enter” to save the new values, or tap “Cancel” to use old values.
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5.8 EDM Optical Axis and the Telescope Sighting Axis Error
It is necessary to check this error after the adjustment of telescope reticle error.
1) Checking
(1) Install the instrument at the tripod or a stable device and level it accurately, then
power on the instrument.
(2) Set a prism about 2m far away from the instrument.
(3) Aim at the prism center with telescope reticle.

1 /\ “l
N /
Prism e Red mark

(4) Enter EDM signal testing screen.

(5) Observe through eyepiece, turn the focusing knob until the red mark is clear, if the
deviation between mark and cross-hair is not over 1/5 of red mark diameter, adjustment is
unnecessary.

2) Checking (For R35)

(1) Install the instrument at the tripod or a stable device and level it accurately, then
power on the instrument.

(2) Set a reflective sheet about 5m-20m far away from the instrument.

(3) Aim at the sheet cross-mark with telescope reticle.

Laserspot

Reflective sheet

(4) Enter EDM signal testing screen.
(5) Observe the laser spot, if the laser spot coincides with the cross-mark of reflective
sheet, adjustment is unnecessary.
NOTE:
Laser radiation do not stare into beam.
3) Adjustment
If the instrument needs adjustment, please contact with our dealers.
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6. Specifications

Telescope
Length

Image
Magnification
Aperture

Field of view
Minimum focus
Angle measurement
Reading system
Circle diameter
Angle unit

Minimum display

Detecting mode

Accuracy

Distance measurement(R600)
Display resolution(m/inch selectable)
Laser class

Distance unit
Measurement range(good condition)
Mini-reading

Accuracy

R35

156mm
Erect

30x

45mm

130’

1.0m

Absolute encoder

79mm

360degree/400gon/6400mil, selectable
0.5"/ 1 "/5" selectable
0.1mgon/0.2mgon/1mgon, selectable
Double

2"I5"

0.1mm/1lmm

Prism Class 1
Reflectorless/Reflective sheet Class 3R
m/ft, selectable

Single prism 1 to 3000m

Reflective sheet/RP60 1 to 800m
Reflectorless 1 to 500m

Fine mode 0.1mm/1mm(0.001ft/0.01ft)
Tracking mode 10mm (0.1ft)

Prism:2mm+2ppm/1mm+1.5ppm(Optional)

Reflective sheet/RP60:3mm+2ppm
Reflectorless:1-200m:3mm-+2ppm/ =200 : 5mm+3ppm

Measurement time

Prism
Reflective sheet/Rp60

Initial: 2.5s

Fine mode: 1.5 s
Rapid mode: 0.9s
Tracking mode: 0.5s
typ.1.0-1.5s
typ.1.5s
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Reflectorless
Temperature unit
Pressure unit
Temperature input range
Pressure input range
Prism constant condition
Refraction and earth curvature correction
Reflecting prism constant correction
Distance measurement(R1000)
Laser class
Prism standard mode/Prism long mode
Reflective sheet
Reflectorless standard mode
Reflectorless long mode
Measurement range(good condition)
Standard mode/Prism
Long mode/Prism
Reflective sheet/RP60
Reflectorless
Accuracy/typical measuring time(max.20s)

Prism standard mode:1mm-+1.5ppm/1.0s-5.0s

Prism long mode:2mm+2.5ppm/0.7s-6s
Reflective sheet/RP60:2mm-+2ppm/1s-5s

typ.1.5-5s,max.20s

°C/°F, selectable
hPa/mmHg/inchHg, selectable
-30°C to +60°C (1°C steps)
510hPa to 1066hPa(1hPa setps)
-99.9mm to +99.9mm
OFF/0.14/0.2, selectable
-99.9mm to +99.9mm

Class 1/ Class 2
Class 2

Class 2

Class 3R

1 to 3500m
1 to 6000m
1 to 1200m
1 to 1000m

Reflectorless:1-500m:2mm-+2ppm/0. 7s—6s>500m: 4mm+2ppm/3s—12s

Level vial sensitivity
Plate level

Circular level
Compensation

System

Range

Resolving power

Data processing system
Operating system

CPU

Optical plummet(Factory optional)
Accuracy
Image

30"/ 2mm
8'/2mm
Dual-axis
Liquid type
+3’

1”

Windows CE
32 bit

+0.8mm/1.5m
Erect



Magnification

Focusing range

Field of view

Laser plummet(Standard)
Accuracy

Laser class

Laser spot size/brightness

Laser wave length

Display

LCD

Internal memory
Internal memory
Power

Battery

Voltage

3%
0.5m~e<
40

#.0mm/1.5m
Class 2/IEC60825-1
Adjustable

635nm

3.5" color TFT LCD(320>240dots), touch screen
transflective sunlight readable display

SD Card

3400 mAh Li-ion Rechargeable battery
7.4V DC

Continuous operation time  About 10 hours(single distance measurement every 30 seconds)

Chargers
Charging time (at +20°C)
Application programs

FDJ6-Li(100V to 240V )
Approx. 4 hours

Data collection/Stake out/Resection/REM/MLM/Point to line
AREA/Z coordinate/OFFset/3D Road/Traverse adjustment
Tape measurement/section/axis positioning measurement

Others

CPU

Memory

Guide Light System
Sensors

Keyboard

Operating temperature
Storage temperature
Dimension(W>D>H)
Weight(including batteries)
Dimensions(W X D X H)
Interface

Water and dust protection
Data collector

ARM9 Core
2G internal memory
Factory optional
Built-in temperature and pressure sensors
Alphanumerical illuminated key board,both sides
-209~+50°C
-40°=~+70°C
210>%10>360mm
5.5kg
185 X220 X 360mm
USB host/USB slave/RS-232C/Bluetooth(Optional)
IP55 (IEC60529)
PS236,fully rugged PDA(Optional)
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8. Standard components

e Carrying case 1 each
e Instrument 1 each
e Battery 2 each
e Charger 1 each
e Adjusting pins 2 each
e Cleaning cloth 1 each
e Cleaning brush 1 each
e Screwdriver 1 each
e Wrench 2 each
e Silica gel 1 each
e Instruction manual 2 each
e CD 1 each
e USB Communication cable 1 each
e RS232C Communication cable 1 each
e Rainproof 1 each
e Reflective sheet/RP30 4 each
o Reflective sheet/RP60 1 each
e Laser caution sign board 1 each
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Appendix I: Atmospheric correction formula and chart(Just
for reference)

Factory setting: temperature: 20°C, pressure:1013hpa, Oppm
temperature: 20°C, pressure:1013hpa, Oppm
The correction:
Kpt=274.417-0.2905*p/(1+0.0036*t)
Kpt=278.960-0.2902*p/(1+0.0036*t)
Where:  p--Pressure value (hPa)
t--Temperature value (°C)
Kpt--Atmospheric correction (ppm)

Example:
t=20°C, p=1013hpa, LO=1000m.
Then: Kpt=0ppm Kpt=4ppm

L=L(1+Kpt)=1000(1+0>10-6)=1000.000m

L=Lo(1+Kpt)=1000(1+4x10-6)=1000.004m

The atmospheric value is obtained easily with the atmospheric correction chart.
Find the measured temperature in horizontal axis, and pressure in vertical axis on
the chart.

Read the value from the diagonal line, which is the required atmospheric
correction value.
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Pressure (hPa)
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Appendix I1: 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:

SD=DoxX (1+ppmx10% +mm

SD— —Displayed slope distance (m)

. Target
Do— —Real measured distance (m)

ppm— — Scale coefficient (mm/km>

mm— —Target constant (mm)

Instrument

HD=Y -A X X X Y
VD=X+B X Y

Mean sea level
HD— —Horizontal distance (mm)

VD— —Vertical distance (mm)

Y = SD.|Sin |
X =8D.Cos §
{ ——Zenith angle Elevation measurement

1- %5
R

A=
_1-5%5
B 2R

K=0.142 or 0.20
R=6.37 X 10° (m)

The conversion formula for horizontal and vertical distance is as follows when
correction for refraction and earth curvature is not applied:

HD=SD COS§& VD=SD | SIN§|

NOTE:

The factory setting for the refraction coefficient K is 0.142.

Refer to the section 3.10 to change the value of K.
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Appendix Ill: Assembling and disassembling for three-jaw
tribrach

It is convenient to assemble or disassemble the instrument from tribrach by
loosen or tighten the tribrach clamp.

Disassemble

(1) Rotate the tribrach clamp anticlockwise until the lever is loosen.

(2) One hand hold up the tribrach, another hand hold the carry handle of the
instrument and lift out the instrument from the tribrach.

Assemble

(1) Put the instrument into the tribrach lightly, let the communication port
against in the indentation of the tribrach..

(2) Rotate the tribrach clamp clockwise until the lever is tighten.

J Positing block

Positing groove

Fixed screw Tribrach clamp

Note: Fix the tribrach clamp

If the instrument don’t need assembly or disassembly from tribrach frequently, it
is necessary to fix the tribrach clamp by fixed screw to avoid the disassembly by
accident.

Screw out the fixed screw by driver to fix the clamp.
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NOTE:

These designs, figures and specifications are subject to change without
notice. We shall not be held liable for damages resulting from errors in
this instruction manual.

STONEX

STONEX Co., Ltd.

Tel:
Fax:

E-mail:

Add:
Web:  http://mww.STONEX .com
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Warning Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may cause
undesired operation.

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

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

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

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

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

The device has been evaluated to meet general RF exposure requirement. The device
can be used in portable exposure condition without restriction.



