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(. Thank you for selecting the CX-102LN/105LN.

* Please read this operator's manual carefully before using this
product.

* Verify that all equipment is included.

IC7 "List of standard components” (separate sheet)

» CX has a function to output data saved in the CX to a connected
host computer. Command operations from a host computer can
also be performed. For details, refer to "Communication manual”
and ask your local dealer.

» The specifications and general appearance of the instrument are
subject to change without prior notice and without obligation by
TOPCON CORPORATION and may differ from those appearing in
this manual.

» The content of this manual is subject to change without notice.

» Some of the diagrams shown in this manual may be simplified for
easier understanding.
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HOW TO READ THIS MANUAL

Symbols

The following conventions are used in this manual.

ﬂ : Indicates precautions and important items which should be
read before operations.

@ :Indicates the chapter title to refer to for additional information.
: Indicates supplementary explanation.

: Indicates an explanation for a particular term or operation.
[MEAS] etc. : Indicates softkeys on the display.

{ESC} etc. : Indicates operation keys on the CX.

<S8-O> etc. . Indicates screen titles.

Notes regarding manual style

« Except where stated, “CX” means CX-102LN/105LN.
+ Screens and illustrations appearing in this manual are of CX-102LN.
+ Location of softkeys in screens used in procedures is based on the factory
setting. It is possible to change the allocation of softkeys in OBS mode.
ICF What are softkeys: "4.1 Parts of the Instrument”, Softkeys allocation:
"33.3 Allocating Key Functions"
Learn basic key operations in "5. BASIC OPERATION" before you read each
measurement procedure.
For selecting options and inputting figures, see "5.1 Basic Key Operation”.
Measurement procedures are based on continuous measurement. Some
information about procedures when other measurement options are selected
can be found in “Note” ().
e indicates functions/options not available on all products. Contact your local
dealer for availability with your product.

KODAK is a registered trademark of Eastman Kodak Company.

Bluetooth® is a registered trademark of Bluetooth SIG, Inc.

All other company and product names featured in this manual are trademarks
or registered trademarks of each respective organization.
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1. PRECAUTIONS FOR SAFE OPERATION

For the safe use of the 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 operator’s manual.

The definitions of the indications are listed below. Be sure you understand them
before reading the manual’s main text.

Definition of Indication

Ignoring this indication and making an operation error
A WARNING could possibly result in death or serious injury to the
operator.

A CAUTION Ignoring thI.S |nd|cat|o.n and m.aklmg an operation error
could possibly result in minor injury or property damage.

This symbol indicates items for which caution (hazard warnings
A inclusive) is urged. Specific details are printed in or near the symbol.

This symbol indicates items which are prohibited.
® Specific details are printed in or near the symbol.

This symbol indicates items which must always be performed.
‘ Specific details are printed in or near the symbol.



1. PRECAUTIONS FOR SAFE OPERATION

General

AWarning

S SQQO> ®@ © V0V’ ©

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

Do not perform disassembly or rebuilding. Fire, electric shock, burns or
hazardous radiation exposure could result.

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

Do not look at reflected sunlight from a prism or other reflecting object
through the telescope. Loss of eyesight could result.

Direct viewing of the sun using the telescope during sun observation will
cause loss of eyesight. Use solar filter (optional accessory) for sun
observation.

ICF "36.2 Optional accessories"

When securing the instrument in the carrying case make sure that all
catches, including the side catches, are closed. Failure to do so could result
in the instrument falling out while being carried, causing injury.

Caution

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

Do not place the instrument in a case with a damaged catch, belt or handle.
The case or instrument could be dropped and cause injury.

Do not wield or throw the plumb bob. A person could be injured if struck.
Secure handle to main unit with locking screws. Failure to properly secure
the handle could result in the unit falling off while being carried, causing
injury.

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



1. PRECAUTIONS FOR SAFE OPERATION

Power Supply

AWarning

QL @ L O®VVLLYWLVO

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

Do not use batteries other than those designated. An explosion could
occur, or abnormal heat generated, leading to fire.

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

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

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

Use only the specified battery charger to recharge batteries. Other
chargers may be of different voltage rating or polarity, causing sparking
which could lead to fire or burns.

Do not use the battery or charger for any other equipment or purpose. Fire
or burns caused by ignition could result.

Do not heat or throw batteries into fire. An explosion could occur, resulting
in injury.
To prevent shorting of the battery in storage, apply insulating tape or

equivalent to the terminals. Otherwise shorting could occur resulting in fire
or burns.

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

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

ACaution

Do not touch liquid leaking from batteries. Harmful chemicals could cause
burns or blisters.



1. PRECAUTIONS FOR SAFE OPERATION

Tripod

ACaution

When mounting the instrument to the tripod, tighten the centering screw
0 securely. Failure to tighten the screw properly could resultin the instrument

falling off the tripod, causing injury.

Tighten securely the leg fixing screws of the tripod on which the instrument
0 is mounted. Failure to tighten the screws could result in the tripod

collapsing, causing injury.

Do not carry the tripod with the tripod shoes pointed at other persons. A

person could be injured if struck by the tripod shoes.

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

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

Bluetooth wireless technology

AWarning

Do not use within the vicinity of hospitals. Malfunction of medical
equipment could result.

Use the instrument at a distance of at least 22 cm from anyone with a
0 cardiac pacemaker. Otherwise, the pacemaker may be adversely affected
by the electromagnetic waves produced and cease to operate as normal.

Do not use onboard aircraft. The aircraft instrumentation may malfunction
as aresult.

Do not use within the vicinity of automatic doors, fire alarms and other
devices with automatic controls as they may be adversely affected by the
electromagnetic waves produced resulting in malfunction and injury.
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Charging Battery

» Be sure to charge the battery within the charging temperature range.
Charging temperature range: 0to 40°C

Warranty policy for Battery

+ Battery is an expendable item. The decline in retained capacity depending on
the repeated charging/discharging cycle is out of warranty.

Bluetooth Wireless Technology

* Bluetooth function may not be built in depending on telecommunications
regulations of the country or the area where the instrument is purchased.
Contact your local dealer for the details.

Tribrach Clamp

When the instrument is shipped, the
tribrach clamp is held firmly in place
with a locking screw to prevent the
instrument from shifting on the
tribrachs. Before using the instrument —r— —/

Screw Holding the Tribrach
Clamp in Place

the first time, loosen this screw with a ‘ ‘ i/ ‘
. ; 5
screwdriver. And before transporting LTI \Y T

it, tighten the locking screw to fasten

the tribrach clamp in place so that it will L\_,—._u

not shift on the tribrachs.

Precautions concerning water and dust resistance

CX conforms to IP66 specifications for waterproofing and dust resistance when
the battery cover and external interface hatch are closed and connector caps are
attached correctly.

Be sure to close the battery cover and external interface hatch, and correctly
attach the connector caps to protect the CX from moisture and dust particles.
Make sure that moisture or dust particles do not come in contact with the inside
of the battery cover, terminal or connectors. Contact with these parts may cause
damage to the instrument.

Make sure that the inside of the carrying case and the instrument are dry before
closing the case. If moisture is trapped inside the case, it may cause the
instrument to rust.
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+ Do not press the speaker hole using something with a pointed tip. Doing so will
damage an internal waterproof sheet, resulting in a degraded waterproof
property.

« If there is a crack or deformation in the rubber packing for the battery cover or
external interface hatch, stop using and replace the packing.

+ To retain the waterproof property, it is recommended that you replace the rubber
packing once every two years. To replace the packing, contact your local dealer.

The Lithium Battery

The lithium battery is used to maintain the CX Calendar & Clock function. It can
back up data for approximately 5 years of normal use and storage (Temperature
= 20°, humidity = about 50%), but its lifetime may be shorter depending on
circumstances.

Vertical and horizontal clamps

» Always fully release the vertical/horizontal clamps when rotating the instrument
or telescope. Rotating with clamp(s) partially applied may adversely affect
accuracy.

Backing up data

» Data should be backed up (transfered to an external device etc.) on a regular
basis to prevent data loss.

Other precautions

Close the external interface hatch before starting measurement. Otherwise,
ambient light entering the USB port may adversely affect measurement results.
If the CX is moved from a warm place to an extremely cold place, internal parts
may contract and make the keys difficult to operate. This is caused by cold air
trapped inside the hermetically sealed casing. If the keys do not depress, open
the battery cover to resume normal functionality. To prevent the keys from
becoming stiff, remove the connector caps before moving the CX to a cold
place.

Never place the CX directly on the ground. Sand or dust may cause damage to
the screw holes or the centering screw on the base plate.

Do not aim the telescope directly at the sun. Also, attach the lens cap to the
telescope when not in use. Use the Solar filter to avoid causing internal damage
to the instrument when observing the sun.

I3 "36.2 Optional accessories"
Protect the CX from heavy shocks or vibration.
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Never carry the CX on the tripod to another site.

Turn the power off before removing the battery.

When placing the CXin its case, first remove its battery and place it in the case
in accordance with the layout plan.

Consult your local dealer before using the instrument under special conditions
such as long periods of continuous use or high levels of humidity. In general,
special conditions are treated as being outside the scope of the product
warranty.

Maintenance

Always clean the instrument before returning it to the case. The lens requires
special care. First, dust it off with the lens brush to remove tiny particles. Then,
after providing a little condensation by breathing on the lens, wipe it with the
wiping cloth.

If the display unit is dirty, carefully wipe it with a soft, dry cloth. To clean other
parts of the instrument or the carrying case, lightly moisten a soft cloth in a mild
detergent solution. Wring out excess water until the cloth is slightly damp, then
carefully wipe the surface of the unit. Do not use any alkaline cleaning solutions,
alcohol, or any other organic solvents, on the instrument or display unit.

Store the CX in a dry room where the temperature remains fairly constant.
Check the tripod for loose fit and loose screws.

If any trouble is found on the rotatable portion, screws or optical parts (e.g.
lens), contact your local dealer.

When the instrument is not used for a long time, check it at least once every 3
months.

IC7 "35. CHECKS AND ADJUSTMENTS"

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

Check the CX for proper adjustment periodically to maintain the instrument
accuracy.

Exporting this product (Relating EAR)

 This product is equipped with the parts/units, and contains software/technology,
which are subject to the EAR (Export Administration Regulations). Depending
on countries you wish to export or bring the product to, a US export license may
be required. In such a case, it is your responsibility to obtain the license. The
countries requiring the license as of May 2013 are shown below. Please consult
the Export Administration Regulations as they are subject to change.
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North Korea
Iran
Syria
Sudan
Cuba
URL for the EAR of the US: http://www.bis.doc.gov/policiesandregulations/ear/
index.htm

Exporting this product (Relating telecommunications regulations).

Wireless communication module is incorporated in the instrument. Use of this
technology must be compliant with telecommunications regulations of the
country where the instrument is being used. Even exporting the wireless
communication module may require conformity with the regulations. Contact
your local dealer in advance.

Exceptions from responsibility

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

The manufacturer, or its representatives, assumes no responsibility for results
of faulty or intentional usage or misuse including any direct, indirect,
consequential damage, or loss of profits.

The manufacturer, or its representatives, assumes no responsibility for
consequential damage, or loss of profits due to any natural disaster,
(earthquake, storms, floods etc.), fire, accident, or an act of a third party and/or
usage under unusual conditions.

The manufacturer, or its representatives, assumes no responsibility for any
damage (change of data, loss of data, loss of profits, an interruption of business
etc.) caused by use of the product or an unusable product.

The manufacturer, or its representatives, assumes no responsibility for any
damage, and loss of profits caused by usage different to that explained in the
operator’s manual.

The manufacturer, or its representatives, assumes no responsibility for damage
caused by incorrect operation, or action resulting from connecting to other
products.



3. LASER SAFETY INFORMATION

CX s classified as the following class of Laser Product according to IEC Standard
Publication 60825-1 Ed.3.0: 2014 and United States Government Code of
Federal Regulation FDA CDRH 21CFR Part 1040.10 and 1040.11 (Complies with
FDA performance standards for laser products except for deviations pursuant to
Laser Notice No.50, dated June 24, 2007.)

Device Laser class
EDM device Laser-pointer Class 2
in objective lens Light beam used for measurement | Class 1
Laser plummet (g ) Class 2

AWa rning

+ Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

Follow the safety instructions on the labels attached to the instrument as well
as in this manual to ensure safe use of this laser product.

Laser beam
emitted
from here

emitted

Laser beam l
from here*

*

: only for instruments with laser plummet (e)
Never intentionally point the laser beam at another person.The laser beam is
injurious to the eyes and skin. If an eye injury is caused by exposure to the laser
beam, seek immediate medical attention from a licensed ophthalmologist.
Do not look directly into the laser beam. Doing so could cause permanent eye
damage.
Do not stare at the laser beam. Doing so could cause permanent eye damage.



3. LASER SAFETY INFORMATION

ACautlon

» Perform checks at start of work and periodic checks and adjustments with the
laser beam emitted under normal conditions.

When the instrument is not being used, turn off the power.

When disposing of the instrument, destroy the battery connector so that the
laser beam cannot be emitted.

Operate the instrument with due caution to avoid injuries that may be caused
by the laser beam unintentionally striking a person in the eye. Avoid setting the
instrument at heights at which the path of the laser beam may strike pedestrians
or drivers at head height.

Never point the laser beam at mirrors, windows or surfaces that are highly
reflective. The reflected laser beam could cause serious injury.

When using the Laser-pointer function, be sure to turn OFF the output laser
after distance measurement is completed. Even if distance measurement is
canceled, the Laser-pointer function is still operating and the laser beam
continues to be emitted. (After turning ON the Laser-pointer, the laser beam is
emitted for 5 minutes, and then automatically switches OFF. But in the Status
screen and when target symbol (ex. E )is not displayed in the OBS mode, the
laser beam is not automatically turned off.)

10
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4 Parts of the Instrum

@ CX Series

7

w

~NOoO O b

15
16

17
18
19
20
21
22
23
24
25
26
27
28
29

Handle

Bluetooth antenna

External interface hatch

(USB port)

Instrument height mark
Battery cover

Operation panel

Serial connector /

Combined communications
and power source connector
(CX-105LN only)

Circular level

Circular level adjusting screws
Base plate

Levelling foot screw

Optical plummet focussing ring
Optical plummet eyepiece
Optical plummet reticle cover
(12-14: Not included on
instruments with laser plummet
(@)

Display unit

Objective lens

(Includes Laser-pointer function)
Handle locking screw

Tubular compass slot

Vertical fine motion screw
Vertical clamp

Speaker

Trigger key

Horizontal clamp

Horizontal fine motion screw
Tribrach clamp

Telescope eyepiece screw
Telescope focussing ring
Sighting collimator

Instrument center mark

11



4. CXFUNCTIONS

Sighting collimator

Use sighting collimator to aim the CX in the direction of the measurement
point. Turn the instrument until the triangle in the sighting collimator is
aligned with the target.

Instrument height mark

The height of the CX is as follows:

* 192.5mm (from tribrach mounting surface to this mark)

+ 236mm (from tribrach dish (TR-102) to this mark)
"Instrument height" is input when setting instrument station data and is the
height from the measuring point (where CX is mounted) to this mark.

Trigger Key

Press the trigger key when the CX is in the OBS mode or when [MEAS]/
[STOP] is indicated on the display unit. You can start/stop measurement.
In the screen displaying [AUTO], press trigger key to perform automatic
operation from distance measurement to recording.

Laser-pointer Function

A target can be sighted with a red laser beam in dark locations without the
use of the telescope.

L/

The laser pointer indicates the approximate collimation point of the telescope.
It does not indicate the exact collimation point.

7 To adjust the laser pointer: "35.5 Laser Pointer"

When the EDM is working, the laser pointer will blink.

You cannot see the laser pointer when looking through the telescope.
Therefore, please look directly, with the naked eye, at the point indicated by the
laser pointer.

The distance to which the laser pointer can be used will vary with climatic
conditions and with the eyesight of the user.

When the laser pointer is used, the operating time of internal power source will
become short.

12
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Independent Angle Calibration System (IACS) technology
(CX-102LN only)
This revolutionary technology provides an even higher level of stability and
reliability for angle measurement. With IACS technology, the instrument
independently calibrates angle to a high degree of accuracy, and eliminates
the need for a reference standard instrument when performing calibration.
IC7 Independent angle calibration cannot be performed by the user.

Consult your local dealer.

Operation panel

IC3 "5.1 Basic Key Operation"
lllumination key
Starkey {k}—— ——— %3
= [ =\
° ° Power key
—{ON}

{1} to {9}

Display unit
{0}, {o}{+/)

— {ENT}

Softkey selection

{B.S} ‘ {FUNC}
{ESC} {SHIFT} {€ {P}{a}{V}

13
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Point guide

Point guide

Point guide

Fast and simple to use, the Point Guide feature is useful when doing setting-out
work. The Point Guide System on the instrument telescope assist the poleman to
get on-line. When using with the Point Guide System, the operating time of
internal power source will become short.

Looking at the objective lens of the
telescope, the right LED will blink and

the left LED will stay lit. Instrument
i

The Point Guide should be used within

a distance of 100m (328 feet). The /I\

quality of its results will depend on the

weather conditions and the user's

eyesight. llluminate Blink

The goal of the poleman is to look at
both LED's on the instrument and

move the prism on-line until both LED's » iﬁ ‘

are equally bright. Prism

If the solid LED is brighter, move right.
If the blinking LED is brighter, move
left.

Once you have determined that both of
the LED's are equally bright, you are
on-line with the instrument.

14
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Handle

The handle can be removed from the instrument. To remove it, loosen the
handle locking screw.

Handle
locking screw

%

» To remove the handle, hold both sides of the handle and lift it straight above. If
you hold the handle by one hand or incline it, the terminal attached on the
handle may be damaged.

15
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4.2 Mode Diagram

Star key Mode

L-pointer :[oXf1 2
Laser patter

Reflector :[IEEYM 2
Laser plummet:Off

Laser lev. :3
Illum.hold :Laser

Entry menu

A

Tilt crn :Yes(H, V)
Contrast :10
Reticle lev :3

Press <Enter> key 4

{ESC}
{*}
OBS PC 0
ppm 0
sD =1 1
ZA 89°59'50" Iy
HA-R 0°00'00"

MEAS 0SET JJCOORD)
A MENU TILT
S (Vi JOFFSET

OBS Mode
{ESC}

P.1

S-0

[OBS]
Status Screen

Dist+Coord

Note
View
Deletion

TOPO _JOB1
Occup
BS data
Angle data
Dist data
Coord data

"TOPO"

[TOPO]

Traverse
Road
Xsection

{ESC}

Area calc.
S-O Line
S-O Arc
P-Project
Pt to line
MENU
S-O
Offset
Topography
MLM

vz

[MENU]

"MENU"

CX-102LN rec 9999 CX-102LN rec 9999
S/IN 123456 SIN 123456
Ver. X XXXX_XX Date 2012/01/01
. Time 12:00:00
Job.JOB1 ¥ Job.JOB1 2
DATA JICNFG DATA JICNFG
P.1 P2
{ESC}
[USB] [DATA] [CNFG]
2 Data 2
USB Change Password
gg(é\g/n data Date and time
Load known PT Config
Save code P2
Load code : Instr.config P.2
File status 3| P.1  Data Mode Igstr.const
t
USB Mode OnteeP ¥ P
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4. CXFUNCTIONS

4.3 Bluetooth Wireless Technology

Bluetooth function may not be built in depending on telecommunications
regulations of the country or the area where the instrument is purchased.
Contact your local dealer for the details.

Use of this technology must be authorized according to telecommunications
regulations of the country where the instrument is being used. Contact your
local dealer in advance.

7 "39. REGULATIONS"

TOPCON CORPORATION is not liable for the content of any transmission nor
any content related thereto. When communicating important data, run tests
beforehand to ascertain that communication is operating normally.

Do not divulge the content of any transmission to any third party.

Radio interference when using Bluetooth technology

Bluetooth communication with the CX uses the 2.4 GHz frequency band. This is

the same band used by the devices described below.

* Industrial, scientific, and medical (ISM) equipment such as microwaves and
pacemakers.

» portable premises radio equipment (license required) used in factory
production lines etc.

» portable specified low-power radio equipment (license-exempt)

» IEEE802.11b/IEEE802.11g standard wireless LAN devices

The above devices use the same frequency band as Bluetooth communications.

As a result, using the CX within proximity to the above devices may result in

interference causing communication failure or reduction of transmission speed.

Although a radio station license is not required for this instrument, bear in mind
the following points when using Bluetooth technology for communication.

® Regarding portable premises radio equipment and portable specified

low-power radio equipment:

+ Before starting transmission, check that operation will not take place within the
vicinity of portable premises radio equipment or specified low-power radio
equipment.

* In the case that the instrument causes radio interference with portable
premises radio equipment, terminate the connection immediately and take
measures to prevent further interference (e.g. connect using an interface
cable).

* Inthe case that the instrument causes radio interference with portable specified
low-power radio equipment, contact your local dealer.
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4. CXFUNCTIONS

® When using the CX in proximity to IEEE802.11b or IEEE802.11g
standard wireless LAN devices, turn off all devices not being used.
* Interference may result, causing transmission speed to slow or even disrupting
the connection completely. Turn off all devices not being used.

@® Do not use the CX in proximity to microwaves.
» Microwave ovens can cause significant interference resulting in communication
failure. Perform communication at a distance of 3m or more from microwave ovens.

@® Refrain from using the CX in proximity to televisions and radios.

+ Televisions and radios use a different frequency band to Bluetooth
communications.
However, even if the CX is used within proximity to the above equipment with
no adverse effects with regard to Bluetooth communication, moving a
Bluetooth compatible device (including the CX) closer to said equipment may
result in electronic noise in sound or images, adversely affecting the
performance of televisions and radios.

Precautions regarding transmission

@ For best results

* The usable range becomes shorter when obstacles block the line of sight, or
devices such as PDAs or computers are used. Wood, glass and plastic will not
impede communication but the usable range becomes shorter. Moreover,
wood, glass and plastic containing metal frames, plates, foil and other heat
shielding elements as well as coatings containing metallic powders may
adversely affect Bluetooth communication and concrete, reinforced concrete,
and metal will render it impossible.

» Use a vinyl or plastic cover to protect the instrument from rain and moisture.
Metallic materials should not be used.

» The direction of the Bluetooth antenna can have adverse effects upon usable range.

@® Reduced range due to atmospheric conditions

The radio waves used by the CX may be absorbed or scattered by rain, fog, and
moisture from the human body with the limit of usable range becoming lower as a
result. Similarly, usable range may also shorten when performing communication in
wooded areas. Moreover, as wireless devices lose signal strength when close to
the ground, perform communication at as high a position as possible.

%

+ TOPCON CORPORATION cannot guarantee full compatibility with all
Bluetooth products on the market.
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5. BASIC OPERATION

5 Basic Key Operation

Learn basic key operations here before you read each measurement procedure.
[C3 Location of operation keys on the panel: "4.1 Parts of the Instrument"

e Power ON / OFF
{ON} Power On
{ON} Power Off

(Press and hold:
About 1 second)

e Lighting up the display unit and key
{55} Switch the screen/key backlight and Reticle il-
lumination On / Off

e Switching target type

Target type can be switched only on the screen where the target symbol (ex. [ )
is displayed.

{SHIFT} @ Switches between target types (Prism/
N-Prism (reflectorless)/LN-Prism (long range
reflectorless))

[C?Target symbol displayed: "5.2 Display Functions", Switching between target
types in the Star Key mode: "5.3 Star Key Mode", Switching the target type
in Config mode": "33.2 EDM Settings"

o Switching the Laser-pointer/Point guide ON/OFF
{36} (Press and hold) To turn the laser-pointer/point guide ON/OFF,
press and hold until a beep sounds.

[IC7 Selecting laser-pointer/point guide: "33.2 EDM Settings"

+ After turning ON the laser-pointer/point guide, the laser beam is emitted for 5
minutes, and then automatically switches OFF. But in the Status screen and

when target symbol (ex. [ ) is not displayed in the OBS mode, the laser beam
is not automatically turned off.
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5. BASIC OPERATION

® Softkey operation

Softkeys are displayed on the bottom line of the screen.

{F1} to {F4}

Select the function matching the softkeys

{FUNC}

Toggle between OBS mode screen pages
(when more than 4 softkeys are allocated)

o Inputting letters/figures

{SHIFT}

Switch between numeric and alphabetic char-
acters.

{0} to {9} During numeric input, input number of the key.
During alphabetic input, input the characters
displayed above the key in the order they are
listed.

{}{%} Input a decimal point/plus or minus sign during
numeric input.

During alphabetic input, input the characters
displayed above the key in the order they are
listed.

{€Q/1P} Right and left cursor/Select other option.

{ESC} Cancel the input data.

{B.S.} Delete a character on the left.

{ENT} Select/accept input word/value.

Example:Entering "JOB M" in the JOB name field

1. Press {SHIFT} to enter the
alphabet input mode

Alphabet input mode is indicated
by an "A" on the right of the screen.

2. Press {4}.
"J" is displayed.

3. Press {5} three times.
"O" is displayed.

4. Press {7} twice.
"B" is displayed.

5. Press {pp} twice.
Input a blank space.
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5. BASIC OPERATION

6.

Press {5} once. -

"M" is displayed. Press {ENT} to JOB details
complete inputting. JOB M
SCALE: 1.00000000

® Selecting options
{A}{V¥} Up and down cursor
PG Right and left cursor/Select other option
{ENT} Accept the option
Example: Select a reflector type
1. Press [EDM] in page 2 of OBS mode.
2. Move to “Reflector” using {A}/{V¥}.
3. Display the option you want to EDM
selgct using {>}l{1}' . Mode :Fine"r"
Switches between “Prism”, Reflector ;m
“N-Prism” and “LN-Prism.” PC :0 Er
lllum.hold: Laser
4. Press {ENT}or {W¥}to move to the
next option.
The selection is set and you can
set the next item.
o Switching modes
[ %] From OBS mode (Observation Mode) to Star
Key Mode
[CNFG] From Status mode to Config Mode (Configura-
tion Mode)
[OBS] From Status mode to OBS mode (Observation
Mode)
[USB] From Status mode to USB Mode
[DATA] From Status mode to Data Mode
{ESC} Return to the Status mode from each Mode
IC3 "4.2 Mode Diagram"
o Other operation
| {ESC} Return to the previous screen |
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5. BASIC OPERATION

5.2 Display Functions

Status screen

Instrument name

CX-102LN rec 9999
Application S/N 123456
software Ver. X.XXXX_XX
version X XXX
JoB Job.JOB1

DATA

OBS mode screen
rTarget *5

OBS PC ‘ O} Prism constant value
p pm O Atmospheric correction factor
Distance *1 4SD —— ¥ B B |- Remaining battery power *4
Vertical angle *2 —Z A # 1 Tilt angle compensation *6
Horizontal angle *3 —tHA-R Page number

COORD

I
Laser-pointer function / Point Guide ON *7

—

Bluetooth communication status *8

Measuring screen

Dist
Fine"r" PC 0
ppm 0
<<<<<
— STOP
I
Laser is emited *9
Input screen
CD 2 Previous page
. A Input mode *10
Oﬁe rator: i
’ ¥ Next page

* 1 Distance

[C7 Switching distance display status: "33.1 Configuration -Config Mode-"
SD: Slope distance
HD: Horizontal distance
VD: Height difference
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5. BASIC OPERATION

* 2 Vertical angle

[C3 Switching vertical angle display status: "33.1 Configuration -Config Mode-"
ZA: Zenith angle (Z=0)
VA: Vertical angle (H=0/H=190)

To switch vertical angle/slope in %, press [ZA/%)]

* 3 Horizontal angle
Press [RI/L] to switch the display status.
HA-R: Horizontal angle right
HA-L: Horizontal angle left
*1,2,3
To switch usual “SD, ZA, HA-R” display to “SD, HD, VD", press [SHV].

* 4 Remaining battery power (Temperature=25°C, EDM on)

Using BDC70 g:t't”egrye"tema' Battery level
i " level 3 Full power
[ =] level 2 Plenty of power remains.
i ] level 1 Half or less power remains.
i 4 level O Little power remains.
Charge the battery.
— o No power remains.
(Th's symbol is displayed gton the measurement and charge the
every 3 seconds) battery.

"6.1 Battery Charging"

*5 Target display
Press {SHIFT} to switch the selected target. This key function can be used
only on the screens on which the target symbol is displayed.
B :prism
#  reflectorless
Y :long range reflectorless

* 6 Tilt angle compensation
When this symbol is displayed, the vertical and horizontal angles are
automatically compensated for small tilt errors using 2-axis tilt sensor.
IC7 Tilt compensation setting: "33.1 Configuration -Config Mode-"
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5. BASIC OPERATION

*7 Laser-pointer/Point guide display
[C3 Selecting Laser-pointer/Point guide: "33.2 EDM Settings", Switching
Laser-pointer/Point guide ON/OFF: "5.1 Basic Key Operation"
# :Laser-pointer is selected and ON
£ :Point guide is selected and ON

*8 Bluetooth communication status
[é: Connection established (“Mode” is set to “Slave”)

[;: Connection established (“Mode” is set to “Master”)
[é (flashing): Connecting (“Mode” is set to “Slave”)
[f (flashing): Connecting (“Mode” is set to “Master”)
[ (flashing): ~ Waiting
[:{ (flashing):  Disconnecting ("Mode is set to "Slave")
|'-‘-"C (flashing):Disconnecting (“Mode” is set to “Master”)
[}{: Bluetooth device is OFF (“Mode” is set to “Slave”)

[K: Bluetooth device is OFF (“Mode” is set to “Master”)
*9 Appears when laser beam is emitted for distance measurement
*10 Input mode

:Inputting capital letters and figures.

E :Inputting small letters and figures.
:Inputting numbers.
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5. BASIC OPERATION

5.3 Star Key Mode

Pressing the Star key {¥} displays the Star Key menu.
In the Star Key mode, you can start the measurement program from the Entry
menu and change the setting commonly used for measuring.

Reflector :[GIEEIN

Tilt crn :Yes(H, V) Laser plummet:Off

Contrast 110 Laser lev. :3 5]

Reticle lev :3 Illum.hold :Laser
Press <Enter> key | P | NP LNP

L-pointer :[oXid
Laser pattern :1

@ On

The following operations and settings can be made in the Star Key mode
1. Accessing the Entry menu

Entry menu 2
JOB select .

JOB detail Y

Topography

Coordinate g ! ""g

S-0 ¥

Turning ON/OFF tilt angle correction
Adjusting the display unit's contrast (Steps 0~15)
Adjusting reticle llimination level (Steps 0~5)
Switching the target type
[P] : Prism
[NP] : N-Prism (reflectorless)
[LNP] : LN-Prism (long range reflectorless))
6. Turning ON/OFF laser plummet (for the instrument with the laser centering
function)
7. Setting for press and hold the llimination key
8. Turning ON/OFF laser pointer or point guide
[1] : Lit
[2] : Blink

akrobd

* The Star Key mode can be called only from the OBS mode.
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6. USING THE BATTERY

6 Battery Charging

The battery has not been charged at the factory.

%

The charger will become rather hot during use. This is normal.

Do not use to charge batteries other than those specified.

The charger is for indoor use only. Do not use outdoors.

Batteries cannot be charged, even when the charging lamp is flashing, when
the temperature is outside the charging temperature range.

Do not charge the battery just after charging is completed. Battery performance
may decline.

Remove batteries from the charger before putting into storage.

When not in use, disconnect the power cable plug from the wall outlet.

Store the battery in a dry room where the temperature is within the following
ranges. For long-term storage, the battery should be charged at least once
every six months.

Storage period Temperature range
1 week or less -20 to 50°C
1 week to 1 month -20 to 45°C
1 month to 6 months -20 to 40°C
6 months to 1 year -20 to 35°C

Batteries generate power using a chemical reaction and as a result have a
limited lifetime. Even when in storage and not used for long periods, battery
capacity deteriorates with the passage of time. This may result in the operating
time of the battery shortening despite having been charged correctly. In this
event, a new battery is required.
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6. USING THE BATTERY

PROCEDURE

1. Connect the power cable to the
charger and plug the charger into
the wall outlet.

Grooves

2. Mount the battery in the charger

id
by matching the grooves on the Guides X’%‘//)

battery with the guides on the Slot 1

charger. &
When charging starts, the lamp \
starts blinking. Charging lamp

Slot 2

3. Charging takes approximately 5.5
hours (25°C).
The lamp lights when charging is
finished.

4. Remove the battery and unplug
the charger.

+ Slots 1 and 2: The charger starts charging the battery mounted first. If you
place two batteries in the charger, the battery in slot 1 is
charged first, and then the battery in slot 2. (step 2)

» Charging lamp: The charging lamp is off when the charger is outside the
charging temperature range or when the battery is mounted
incorrectly. If the lamp is still off after the charger falls within
its charging temperature range and the battery is mounted
again, contact your local dealer. (steps 2 and 3)

» Charging time:  BDC70: about 5.5 hours (at 25°C)

(Charging can take longer than the times stated above when
temperatures are either especially high or low).
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6. USING THE BATTERY

6.2 Installing/Removing the Battery

Mount the charged battery.

%

Use the provided battery BDC70 for this instrument.

When removing the battery, turn the power off.

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

Waterproofing property for this instrument is not secured unless the battery
cover and external interface hatch are closed, and the connector caps are
correctly attached. Do not use it with these open or loose, under the condition
where water or other liquid spills over the instrument.

PROCEDURE

1. Remove the cover while pressing the
buttons on both sides of the battery
cover.

Battery cover

2. Insert the battery with the arrow
shown on it downward while pressing
toward the instrument.

%

* Inserting the battery aslant may damage
the instrument or the battery terminal.

3. Close the cover. Listen for the click to

ensure that the cover is properly
closed.
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7. SETTING UP THE INSTRUMENT

%

« Mount the battery in the instrument before performing this operation because
the instrument will tilt slightly if the battery is mounted after levelling.

7.1 Centering

PROCEDURE Centering with the optical plummet eyepiece

1. Make sure the legs are spaced at
equal intervals and the head is
approximately level.

Set the tripod so that the head is
positioned over the survey point.
Make sure the tripod shoes are
firmly fixed in the ground.

2. Place the instrument on the tripod
head.
Supporting it with one hand,
tighten the centering screw on the
bottom of the unit to make sure itis
secured to the tripod.

3. Looking through the optical
plummet eyepiece, turn the optical
plummet eyepiece to focus on the
reticle.

Turn the optical plummet focussing
ring to focus on the survey point.

Focussing on the survey point

Focussing
on the
reticle
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7. SETTING UP THE INSTRUMENT

4. Adjust the levelling foot screws to
center the survey point in the
optical plummet reticle. @

5. Continue to the levelling
procedure.
IC"7.2 Levelling"

PROCEDURE Centering with the laser plummet (g)

1. Set up the tripod and affix the
instrument on the tripod head.
I’ “PROCEDURE Centering with

the optical plummet eyepiece”
steps 1 and 2

2. Press {ON} to power on
5 "9. POWER ON/OFF"

» The circular level is displayed on
the screen.

3. Press [L-ON].
The laser plummet beam will be
emitted from the bottom of the
instrument.

4. Use {P} {4} to adjust the
brightness of the laser.

L-lev. »»Dp 1
Il EeEE e )

5. Adjust the levelling foot screws to
align the laser beam with the
center the survey point.
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7. SETTING UP THE INSTRUMENT

6. Press [L-OFF] to turn the laser
plummet off.
Alternatively, press {ESC} to return
to the previous screen. The laser
plummet will switch off
automatically.

7. Continue to the levelling

procedure.
IC"7.2 Levelling"

+ Visibility of the laser spot may be affected when operating in direct sunlight. In
this event, provide shade for the survey point.

7.2 Levelling

PROCEDURE

1. Perform the centering procedure.
I "7.1 Centering”

2. Center the bubble in the circular
level by either shortening the
tripod leg closest to the offcenter
direction of the bubble or by
lengthening the tripod leg farthest
from the offcenter direction of the
bubble. Adjust one more tripod leg
to center the bubble.

Turn the levelling foot screws while
checking the circular level until the
bubble is centered in the center
circle.

Tripod legs
adjustment
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7. SETTING UP THE INSTRUMENT

3. Press {ON} to power on
IC3"9. POWER ON/OFF"

» The circular level is displayed on
the screen.

“®” indicates bubble in circular
level. The range of the inside
circle is +4' and the range of the
outside circle is +6'.

Tilt angle values X and Y are also
displayed on the screen.

“®” is not displayed when the tilt
of the instrument exceeds the
detection range of the tilt sensor.
Level the instrument while
checking the air bubbles in the

Tilt

<X
* %
* %
* %
* %

circular level until “®” is
displayed on the screen.

* When executing the measurement
program, if measurement starts with
the instrumenttilted, the circular level
is displayed on the screen.

4. Center “®” in the circular level
I3 steps 1to 2

« Ifthe bubble is centered, move to
step 9.

5. Turn the instrument until the
telescope is parallel to a line
between levelling foot screws A
and B, then tighten the horizontal
clamp.
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7. SETTING UP THE INSTRUMENT

Set the tilt angle to 0° using foot
screws A and B for the X direction
and levelling screw C for the Y
direction.

Loosen the centering screw
slightly.

Looking through the optical
plummet eyepiece, slide the
instrument over the tripod head
until the survey point is exactly
centered in the reticle.
Retighten the centering screw
securely.

When the instrument was

centered using the laser

plummet, emit the plummet

beam again to check position

over the survey point.

I’ PROCEDURE Centering
with the laser plummet (g )

Confirm that the bubble is
positioned at the center of the
circular level on the screen.

If not, repeat the procedure starting
from step 6.

When levelling is completed, press
[OK] to enter into the OBS mode.
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8. FOCUSSING AND TARGET SIGHTING

%

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

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

PROCEDURE

1. Look through the telescope
eyepiece at a bright and
featureless background.

Turn the eyepiece screw
clockwise, then counterclockwise
little by little until just before the
reticle image becomes focussed.
Using these procedures, frequent
reticle refocussing is not
necessary since your eye is
focussed at infinity.

2. Loosen the vertical and horizontal
clamps, then use the sighting
collimator to bring the target into
the field of view. Tighten both
clamps.

3. Turn the telescope focussing ring
to focus on the target.
Turn the vertical and horizontal
fine motion screws to align the
target with the reticle.
The last adjustment of each fine
motion screw should be in the
clockwise direction.
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8. FOCUSSING AND TARGET SIGHTING

4. Readjust the focus with the
focussing ring until there is no
parallax between the target image
and the reticle.

Eliminating parallax

This is the relative displacement

of the target image with respect to the reticle when the observer’s head is
moved slightly before the eyepiece.

Parallax will introduce reading errors and must be removed before
observations are taken. Parallax can be removed by refocussing the reticle.
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9. POWER ON/OFF

T3 Setting “V manual’: "33.1 Configuration -Config Mode-", Setting/changing
password: "33.4 Changing Password"

PROCEDURE Power ON

1. Press {ON}.
When the power is switched on, a
self-check is run to make sure the
instrument is operating normally.

* When password is set, the

display appears as at right. Input
password and press {ENT}. Password: mﬂ

Then, the electric circular level is
displayed in the screen. After
leveling the instrument, press [OK]
to enter into the OBS mode.
IC"7.2 Levelling"

OBS PC 8
m

SD PP 6 |

ZA 80°30'15" I

HA-R 120°10'00"

* When “V manual” is set to “Yes”, the

display appears as at right after 0 Set
leveling the instrument and press Take F1i
[OK]. ZA ' S
I Manually indexing the vertical HA-R 070000
.
circle by face 1/2
measurements:

"38. EXPLANATION"
« If “Out of range” or the Tilt screen is displayed, level the instrument again.
+ “Tilt crn” in “Obs. condition” should be set to “No” if the display is unsteady due
to vibration or strong wind.
I "33.1 Configuration -Config Mode-"
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9. POWER ON/OFF

* When “Resume” in “Instr. config” is set to “On”, the screen previous to power off
is displayed (except when missing line measurement was being performed).
[C7 "33.1 Configuration -Config Mode-"

PROCEDURE Power OFF

1. Long push {ON} button.

%

* When there is almost no battery power remaining, the symbol will be
displayed every 3 seconds. In this event, stop measurement, switch off the
power and charge the battery or replace with a fully charged battery.

+ To save power, power to the CX is automatically cut off if it is not operated
for a fixed period of time. This time period can be set in "Power off" in
<Instr.config.>.

"33.1 Configuration -Config Mode-"
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10. CONNECTING TO EXTERNAL DEVICES

The CX supports Bluetooth wireless technology and RS232C for communication
with data collectors etc.

10.1 Necessary settings for Bluetooth

communication

The Bluetooth module incorporated in the CX can be used for communication with
Bluetooth devices such as data collectors.

Bluetooth connection mode
Communication between a pair of Bluetooth devices requires one device to
be set as the "Master" and the other as the "Slave". To initiate connections
from the CX side, set the CX as the "Master" device. To initiate connections
from the paired device side, set the CX as the "Slave" device. Always set
the CX to "Slave" when connecting with a data collector to perform
measurements and to record the data. Only "Slave" can be selected when
the instrument is shipped.

%

» When restoring set items to initial settings, reconfigure the Bluetooth
communication settings.

PROCEDURE Set Bluetooth communication mode to "Slave"

1. Select "Comms setup” in Config
mode

2. Set "Wireless" to "Yes". -
! Wireless {Yes |

Bluetooth setljp
Link device list
My device info
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10. CONNECTING TO EXTERNAL DEVICES

Select "Bluetooth setup" and (Wircloss Nes
check that "Mode" is set to "Slave". Bluetooth setup
Link device list
My device info
» Only "Slave" can be selected
when the CX is shipped.

(Mode dSlave

Authentication : No

(Checksum  : No A4

Set "Authentication”. Select "Yes"
or "No". If "Authentication” is set to
"Yes" for the CX, the passkey will
also need to be input on the
companion device.

When "Authentication" is set to
"Yes", input the same passkey as
that for the intended companion
device. Even if "Authentication” is
set to "No", a passkey is
requested when authentication is
set on the companion device
being used.

» Up to 16 numeral characters can
be input. "0123" is the factory
setting. Input characters will be
displayed as asterisks (e.qg.

"*****n)
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10. CONNECTING TO EXTERNAL DEVICES

» No changes for the setting' é%KL/yAK :
"Mode", "Authentication" and ; ‘No
"Check sum" from the factory ACK mode :Standard
setting are necessary as long as
connecting to a recommended
program on the data collector. If
connection can not be
established, check the
communication settings of CX
and the data collector.

I3 "33.1 Configuration -Config
Mode- "Communication
Setup™, Output format and
command operations:
"Communication manual”

5. Press {ENT} to complete setting.
Proceed to Bluetooth
communication.

IC3 ""10.2 Establishing a
connection between the CX
and paired Bluetooth device"

PROCEDURE Set Bluetooth communication mode to "Master"

* When setting communication mode to "Master", companion devices should be
registered first. If companion devices have already been registered, proceed to
step 8.

1. Power on the Bluetooth
companion device.

» Keep the Bluetooth address of
the companion device which is
required when registering the
device to the CX.
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10. CONNECTING TO EXTERNAL DEVICES

Select "Comms setup” in Config
mode.

Set "Wireless" to "Yes".

Select "Link device list".
Bluetooth device list is displayed.
(Default device names are
displayed when CX was shipped).

Select a registration destination
for your Bluetooth device.
Select a device name and press
[EDIT] to update related
information.

» Select a device and press
{ENT} to show details.
Press [PREV]/[NEXT] to display
details of the previous/next
device.

Press [DEL] to delete
information for the selected
device.

Input "Name" (device name).

Align the cursor with "BD ADDR"
(address) and press [SEARCH] to
inquire about devices in the
immediate vicinity.

Select an address from the list of
devices discovered and press
[OK]. The address is displayed
"BD ADDR". (If CX cannot find any
devices within 30 sec., the inquiry
will be canceled.)

Wireless : Yes

Bluetooth setup
Link device list

My device info

Link device list
DEVICE1
DEVICE2
DEVICE3
DEVICE4 3
[EDIT

Device (Details)
Name:
DEVICE2
BD_ADDR:
0123456789AB
EV

DEVICE1
deletion
Confirm?

| NO I YES |

Device registration
Name:
DEVICE1
BD_ADDR:

SEARCH

Inquiry...
0123456789AB
123456789ABC
23456789ABCD
3456789ABCDE

REG

k4
STOPR OK
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10. CONNECTING TO EXTERNAL DEVICES

» When registering a device
manually, input the Bluetooth
address in 12 hexadecimal
digits. (":" is unnecessary).

7. Press [REG] to complete the

registration. Device registration

Name:
DEVICE1
BD_ADDR:
0123456789AB
SEARCH

Mode 4 Master |
Link : DEVICE1
Authentication : Yes
Passkey

Lkkkk

(Check sum  : No

8. Set "Mode" to "Master".

L«

9. Select a device to communicate
from the registered devices.

10. Set "Authentication". Select "Yes"
or "No".
I’ “PROCEDURE Set Bluetooth
communication mode to
"Slave" step 3 to 4

11. Press {ENT} to complete setting.
Proceed to Bluetooth
communication.

IC3 ""10.2 Establishing a
connection between the CX
and paired Bluetooth device"
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10. CONNECTING TO EXTERNAL DEVICES

PROCEDURE Displaying Bluetooth information for the CX

1. Select "Comms setup” in Config
mode.

2. Set "Wireless" to "Yes".

3. Select "My device info".

The Bluetooth information for the Wireless : Yes

Bluetooth setup

CX is displayed. The "BD ADDR" Link device list
for the CX must be registered on

your Bluetooth device.

(Bluetooth ID:
XXXXXXX, XXXXXXXX
Firmware: X.X.X

BD_ADDR:
ABCDEF012345

Bluetooth Device Address

This is a number unique to one particular Bluetooth device used to identify
devices during communication. This number consists of 12 characters
(numbers 0 to 9 and letters from A to F). Some devices may be referred to
by their Bluetooth device address.

10.2 Establishing a connection between the CX and

paired Bluetooth device

%

Bluetooth communication causes CX battery power to be depleted at a rate
higher than that for normal operation.

Check that the companion device (data collector, computer, or cellular phone
etc.) is turned on and the relevant Bluetooth settings are complete.

Always set the CX to "Slave" when connecting with a data collector to perform
measurements and to record the data. When the CX is set as the "Slave"
device, the establishing of a connection can only be initiated/canceled by the
companion device set as "Master".
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10. CONNECTING TO EXTERNAL DEVICES

When "Wireless" is set to "Yes" in "Comms setup” in Configmode [ Yl ¥

[ Y_ 1isdisplayed in OBS mode.

» Softkeys (in OBS mode)

Softkey Connection mode Operation
[ Tlu ] Slave Enter waiting status
Master Establish a connection
[ T_ 1 Slave Cancel the connection/exit waiting status
Master Cancel a connection/stop establishing a
connection

+ Audio tones

(While connecting/disconnecting)

Start paging/waiting:
Connection successfully established: long beep
Connection canceled/being canceled:  two short beeps

Paging failed/waiting time out:

short beep

two short beeps

(While inquiring about other Bluetooth devices)
New device discovered:
Inquiry complete:

« After a certain period of time has passed since Bluetooth communication is
interrupted, the CX's Bluetooth function is automatically turned OFF.

short beep
long beep

PROCEDURE Bluetooth communication as "Slave"

1. Complete the necessary settings

for Bluetooth communication.

IC3 "10.1 Necessary settings for

Bluetooth communication

PROCEDURE Set Bluetooth

communication mode to

"Slave
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10. CONNECTING TO EXTERNAL DEVICES

2. Chek that the CX is in waiting

status (Bluetooth symbol is [
(flashing)) and start
communication by the data
collector.
I Manual of the program
mounted on the data collector
IC3 The Bluetooth icon:
"5.2 Display Functions"

When the CX is not in waiting
status ([x), press[ Yl ]in
the fourth page of OBS mode
screen.

When a connection is established,

Bluetooth symbol becomes ([if). OBS Egm 8
SD [*35 |
ZA 80°30'15" L
HA-R 120°10'00" ‘F

3. Terminate the connection by the
data collector.

PROCEDURE Bluetooth communication as "Master"

» When Bluetooth connection mode is set to "Master", the CX starts establishing
a connection between the device selected in "Link".

1. Complete the necessary settings
for Bluetooth communication.
I "10.1 Necessary settings for

Bluetooth communication
PROCEDURE Set Bluetooth
communication mode to
"Master""
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10. CONNECTING TO EXTERNAL DEVICES

2. Returning to Obs Mode, the CX

starts searching the device OBS Eg'm 8
selected in "Link" and establishes SD [ Bl
a connection. When connection ZA 80°30'15" L
has been established, Bluetooth HA-R 120°10'00"
symbol turns [ (lit) ;
IC3 The Bluetooth icon: OBS PCm 8
"5.2 Display Functions" SD PP EY

ZA 80°30'15" L

HA-R 120°10'00"

| Y_J

3. Press[ Yl 1in the fourth page
of OBS mode screen to terminate
the connection.

10.3 Measurement using Bluetooth communication

Data collectors can also be set as companion devices for wireless communication
and can be used to initiate measurement.

PROCEDURE Performing measurement using a data collector

1. Complete the necessary settings
for Bluetooth communication.
I3 "10.1 Necessary settings for
Bluetooth communication”

2. \Verify the current connection
status by checking the Bluetooth
icon in the OBS mode screen.
IC3 "10.2 Establishing a

connection between the CX
and paired Bluetooth device"

3. Initiate measurement using your
Bluetooth device (e.g. a data
collector). CX will respond and
measurement will start. Measured
values are then displayed in the
OBS mode screen.
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10. CONNECTING TO EXTERNAL DEVICES

10.4 Registering/Outputting data using Bluetooth

communication

Itis possible to set a computer as the companion device and register known point
data or output JOB data via wireless communication.

PROCEDURE Entering known point coordinate data from
an external instrument

1. Complete the necessary settings
for Bluetooth communication.
ICF "10.1 Necessary settings for

Bluetooth communication”

2. Verify the current connection
status by checking the Bluetooth
icon in the OBS mode screen.
IC3 "10.2 Establishing a

connection between the CX
and paired Bluetooth device"

3. Register known point data in Data
mode.

IC7 "30.1 Registering/Deleting
Known Point Data
PROCEDURE Entering
known point coordinate data
from an external instrument”

Coordinate data starts being
entered from the external
instrument.

+ If a connection has not yet been

established, the screen atright is Comms input
. . Waiting for
displayed. (Screens differ connection...

depending on the "Mode"
setting. The displayed screen
appears when "Mode" is set to
"Slave".)

After a connection has been
established, the data is entered.
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10. CONNECTING TO EXTERNAL DEVICES

PROCEDURE Outputting JOB data to a host computer

1. Complete the necessary settings
for Bluetooth communication.
ICF "10.1 Necessary settings for
Bluetooth communication”

2. \Verify the current connection
status by checking the Bluetooth
icon in the OBS mode screen.
IC3 "10.2 Establishing a

connection between the CX
and paired Bluetooth device"

3. Output JOB data in Data mode.
I "31.1 Outputting JOB Data to
Host Computer”

CX starts outputting data. (
P 9 Comms output

Format SDR33
Sending 12

« If a connection has not yet been (
established, the screen at right is gvgﬁ?iwgsf%rltpm
displayed. (Screens differ depending connection...
on the "Mode" setting. The displayed
screen appears when "Mode" is set

to "Slave".)
After a connection has been
established, the data is output.
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10. CONNECTING TO EXTERNAL DEVICES

10.5 Connecting via Communication Cable

PROCEDURE Basic cable settings

1.

Connect the CX to the external

device using the cable.

IC3 Cables: "36.2 Optional
accessories"

Select “Comms setup” in Config
mode.
Set communication conditions.

17 "33.1 Configuration -Config
Mode-"
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11. ANGLE MEASUREMENT

This section explains the procedures for basic angle measurement.

11.1 Measuring the Horizontal Angle between Two

Points (Horizontal Angle 0°)

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

PROCEDURE

1. Sight the first target as at right.

2. In the first page of the OBS mode
screen, press [0SET].
[0SET] will flash, so press [0SET]
again.
The horizontal angle at the first
target becomes 0°.

3. Sight the second target.

The displayed horizontal angle
(HA-R) is the included angle
between two points.

50
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Instrument Station

OBS PC 0

ppm 0
SD Y ]
ZA 89°59'50" f

HAR 0° 00 00" P1

2nd Target
O
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0
0
i
ZA 89°59'50" i
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11. ANGLE MEASUREMENT

11.2 Setting the Horizontal Angle to a Required Value

(Horizontal Angle Hold)

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

PROCEDURE Entering the horizontal angle

1. Sight the first target.

2. Press [H-SET] on the second

page of the OBS mode and select Sngle
"Angle." Coord
3. Enter the angle you wish to set, (
then press [OK]. _IS_aelzeHBaSngle
The value that is input as the ZA 89°59'50"
horizontal angle is displayed. Hﬁ's W
* Press [REC] to set and record : OK -
the horizontal angle. OBS PC 0
T3 "28.2 Recording Backsight sD ppm E>(I)
Point” ZA  89°59'50" I
HA-R 125°32'20"
(MENUJg TILT H-SET] EDM |

4. Sight the second target.
The horizontal angle from the
second target to the value set as
the horizontal angle is displayed.

» Pressing [HOLD] performs the same function as above.

» Press [HOLD] to set the displayed horizontal angle. Then, set the angle that is
in hold status to the direction you require.
II_?'AIIocating [HOLD]: "33.3 Allocating Key Functions"
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11. ANGLE MEASUREMENT

PROCEDURE Entering the coordinate

1.

Press [H-SET] on the second
page of the OBS mode and select
"Coord."

Set the known point coordinate.
Enter the coordinate for the first
point, and press [OK].

Press [YES] to set the horizontal
angle.

Press [REC] to set and record
the horizontal angle.

T3 "28.2 Recording Backsight
Point"

Sight the second target.
The horizontal angle from the set
coordinate is displayed.
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NBS: 100.000
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ZBS: <Null>
(LoAD] [ OK ]
Set H angle
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11. ANGLE MEASUREMENT

11.3 Angle Measurement and Outputting the Data

The following explains angle measurement and the features used to output
measurement data to a computer or peripheral equipment.
IC7 Bluetooth communication: "10. CONNECTING TO EXTERNAL DEVICES"
Communication cables: "36.2 Optional accessories"
Output format and command operations: "Communication manual”

PROCEDURE

1. Connect CX and host computer.

2. Allocate the [HVOUT-T] or
[HVOUT-S] softkey to the OBS
mode screen.

IC7 "33.3 Allocating Key
Functions"

+ Pressing the softkey outputs
data in the following format.
[HVOUT-T] : GTS format
[HVOUT-S] : SET format

3. Sight the target point.
4. Press [HVOUT-T] or [HVOUT-S].

Output measurement data to
peripheral equipment.
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12.DISTANCE MEASUREMENT

Perform the following settings as preparation for distance measurement.
« Distance measurement mode

» Target type

* Prism constant correction value

» Atmospheric correction factor

[C7 "33.1 Configuration -Config Mode-"/"33.2 EDM Settings"

A CAUTION
» When using the Laser-pointer function, be sure to turn OFF the output laser
after distance measurement is completed. Even if distance measurement is
canceled, the Laser-pointer function is still operating and the laser beam
continues to be emitted. (After turning ON the Laser-pointer, the laser beam is
emitted for 5 minutes, and then automatically switches OFF. But in the Status
screen and when target symbol (ex. 5 ) is not displayed in the OBS mode, the
laser beam is not automatically turned off.)

%

Make sure that the target setting on the instrument matches the type of target
used. CX automatically adjusts the intensity of the laser beam and switches the
distance measurement display range to match the type of target used. If the
target does not correspond to the target settings, accurate measurement results
cannot be obtained.

Accurate measurement results cannot be obtained if the objective lens is dirty.
Dust it off with the lens brush first, to remove minute particles. Then, after
providing a little condensation by breathing on the lens, wipe it off with the
wiping cloth.

During reflectorless measurement, if an object obstructs the light beam used for
measurement or an object is positioned with a high reflective factor (metal or
white surface) behind the target, accurate measurement results may not be
received.

Scintillation may affect the accuracy of distance measurement results.

Should this occur, repeat measurement several times and use the averaged
value of the obtained results.
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12. DISTANCE MEASUREMENT

Precautions for use of Long range reflectorless measurement

CX made reflectorless measurement possible to reach the distance that had
never been achieved before.

In the Long range reflectorless measurement, the following attentions need to be
paid because the farther the target object be, the weaker the reflection from the
target and the larger the beam diameter become.

Measurement Time

In the LN-Prism mode, the measuring time largely depends on a distance to
the target object and the color (or reflectance) of the object. Especially when
the measurement distance is far, or when the reflectance of the measured
surface is low, measuring time will become longer.

Beam Diameter

Beam diameter becomes large in the long distance. Try to bring as much
beam as possible to the measured surface.

If the beam is not lased rightly as in the cases below, may cause incorrect
measurement.

In such cases, collimate the position where the beam is not fallen besides the
measured surface, set measurement distance range (IZF "33.2 EDM
Settings [JJLNP range"), or operate the plane offset measurement

(IZ20.4 Plane Offset Measurement).

(e.g.3) the beam is thrown on the ground before the object

55



12. DISTANCE MEASUREMENT

Cutoff during Measurement

While in the LN-Prism mode, you had better use the instrument in the place
where the light path may not be cut off by cars or people. You may not be able
to collect accurate figures if it is often cut off.

Re-measuring

When the reflectance of the measured surface drastically changes as in the
case of looking quickly from the white object to the black object, or when the
distance to the object changes a lot, you may face a temporary suspension.
If you cannot measure even after a while, press [MEAS] to restart
measurement.

12.1 Returned Signal Checking

» Check to make sure that sufficient reflected light is returned by the reflective
prism sighted by the telescope. Checking the returned signal is particularly
useful when performing long distance measurements.

L/

When the light intensity is sufficient even though the center of the reflective
prism and the reticle are slightly misaligned (short distance etc.), “*” will be
displayed in some cases, but in fact, accurate measurement is impossible.
Therefore make sure that the target center is sighted correctly.

PROCEDURE

1. Allocate the [S-LEV] softkey to the
OBS mode screen.
[ "33.3 Allocating Key Functions"

2. Accurately sight the target.

3. Press [S-LEV].

<Aiming> is displayed. Aiming

The intensity of the light of the () xI
returned signal is displayed by a B
gauge. MEAS I BEEP —#
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12. DISTANCE MEASUREMENT

» The more I displayed,
the greater the quantity of
reflected light.

 If " is displayed, only enough
light for the measurement is
returned.

* When “*” is not displayed,
accurately resight the target.
Press [BEEP] to make a buzzer
sound when measurement is
possible. Press [OFF] to shut off
the buzzer.

Press [MEAS] to start distance
measurement.

Press {ESC} to finish signal
checking and return to Obs Mode.

* When NI is displayed persistently, contact your local dealer.
* If no key operations are performed for two minutes, the display automatically

returns to the OBS mode screen.

12.2 Distance and Angle Measurement

An angle can be measured at the same time as the distance.

PROCEDURE
1. Sight the target.
2. In the first page of Obs Mode,
press [MEAS] to start distance OBS Egm 8
measurement. SD 5] |
ZA 80°30'15" I

AR 120°10" OO" P
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12. DISTANCE MEASUREMENT

When measurement starts, EDM

information (distgnce mode, prism E: ﬁéu o PC 0
constant correction value, ppm 0
atmospheric correction factor) is <<<<< Er
represented by a flashing light. l STOP
A short beep sounds, and the \
measured distance data (SD), OBS Egm 8
vertical angle (ZA), and horizontal SD 525.450m =] |
angle (HA-R) are displayed. ZA 80°30'10" Tt
HA-R 120°10'00"
—# [STOP)
3. Press [STOP] to quit distance
measurement.
» Each time [SHV] is pressed, SD
(Slope distance), HD (Horizontal OBS I;gm 8
distance) and VD (Height SD 525.450m 5X |
difference) are displayed HD 518.248m L
alternatel ) P vD 86.699m
4

If the single measurement mode is selected, measurement automatically stops
after a single measurement.

During fine average measurement, the distance data is displayed as S-1, S-2,
... 10 S-9. When the designated number of measurements has been completed,
the average value of the distance is displayed in the [S-A] line.

The distance and angle that are most recently measured remain stored in the
memory until the power is off and can be displayed at any time.

I3 "12.3 Recalling the Measured Data"

If the tracking measurement is conducted with the target type "reflectorless”, the
measured data for a distance exceeding 250m is not displayed.
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12. DISTANCE MEASUREMENT

12.3 Recalling the Measured Data

The distance and angle that are most recently measured remain stored in the
memory until the power is off and can be displayed at any time.

The distance measurement value, vertical angle, horizontal angle, and the
coordinates can be displayed. Distance measurement values converted into the
horizontal distance, elevation difference, and the slope distance can also be
displayed.

PROCEDURE

1. Allocate the [CALL] softkey to the
OBS mode screen.
IC3 "33.3 Allocating Key Functions"

2. Press [CALL].

The stored data that is most EB g%g ) gigg

recently measured is displayed. VD 86.699m
N -128.045

« If you have pressed [SHV] E i 2%8 : %gg

beforehand, the distance values
are converted into the horizontal
distance, elevation difference,
and the slope distance and
recalled.

3. Press {ESC} to return to OBS mode.
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12. DISTANCE MEASUREMENT

12.4 Distance Measurement and Outputting the Data

The following explains distance measurement and the features used to output
measurement data to a computer or peripheral equipment.

ICF Communication cables: "36.2 Optional accessories"

Output format and command operations: "Communication manual"

PROCEDURE

1. Connect CX and host computer.

2. Allocate the [HVDOUT-T] or
[HVDOUT-S] softkey to the OBS
mode screen.

IC3 "33.3 Allocating Key
Functions"

+ Pressing the softkey outputs
data in the following format.
[HVDOUT-T]: GTS format
[HVDOUT-S]: SET format

3. Sight the target point.

4. Press [HVDOUT-T] or [HVDOUT-
S] to measure the distance and
output the data to peripheral

equipment.

5. Press [STOP] to stop outputting
data and return to Obs Mode.
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12. DISTANCE MEASUREMENT

12.5 Coordinate Measurement and Outputting the

Data

The following explains coordinate measurement and the features used to output
measurement data to a computer or peripheral equipment.

ICF Communication cables: "36.2 Optional accessories"
Output format and command operations: "Communication manual"

PROCEDURE

1. Connect CX and host computer.

2. Allocate the [NEZOUT-T] or
[NEZOUT-S] softkey to the OBS
mode screen.

IC7 "33.3 Allocating Key
Functions"

» Pressing the softkey outputs
data in the following format.
[NEZOUT-T]: GTS format
[NEZOUT-S]: SET format

3. Sight the target point.

4. Press [NEZOUT-T] or [NEZOUT-
S] to measure the distance and
output the data to peripheral
equipment.

L/

* When the Distance Measurement
mode is set to "Tracking" in the EDM
Settings, the measured data cannot
be output by pressing [NEZOUT-T].

5. Press [STOP] to stop outputting
data and return to Obs Mode.
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12. DISTANCE MEASUREMENT

12.6 REM Measurement

An REM measurement is a function used to measure the height to a point where
a target cannot be directly installed such as power lines, overhead cables and
bridges, etc.
The height of the target is calculated using the following formula.

Ht=h1+ h2

h2 =S sin®z1xcot6z2-S cos 6 z1

Object

Zenith angle of object

Zenith angle of prism : Object height above ground

Ht

)

_/ Target height

%

» The items displayed as <Null> in the coordinate data are excluded from the
calculation (Null is different from 0).

PROCEDURE

1. Set the target directly under or Object
directly over the object and ~——
measure the target height with a §
tape measure etc. Target Height x

Target
2. After inputting the target height,

accurately sight the target.
ﬂ?“"

Press [MEAS] in page 1 of Obs
Mode to carry out measurement.
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12. DISTANCE MEASUREMENT

The measured distance data (SD),
vertical angle (ZA), and horizontal
angle (HA-R) are displayed.
Press [STOP] to stop the
measurement.

3. In the second page of OBS mode

screen, press [MENU], then select cale 2
"REM". S-O Line | ip:
S-0O Arc @:‘: ..... Aapi
P-Project
| PT toline ¥
4. Enter into the REM menu. Select r \
"REM." REM ) 2
’ Qcc.Orien.
;4
5. Sight the target. (REM
Pressing [REM] starts REM
measurement. gtD 1 g %ggm i
The height from the ground to the ZA 89°59'50" B
object is displayed in “Ht.”. 17°32'20

6. Press [STOP] to terminate the

measurement operation. 6.255
13.120
« To re-observe the target, sight GA-R 1 ?gzgg : 28 .
the target, then press [MEAS].
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12. DISTANCE MEASUREMENT

Press [HT] to enter an

instrument height (HI) and a nleight 0.000m
target height (HR). HR 0.000[3
* When [REC] is pressed, REM

data is saved.
[C7 "28. RECORDING DATA -
TOPO MENU -"

Press [HT/Z] on the second
page of the REM measurement
to display the Z coordinate for
the height from the ground to the
target. Pressing [HT/Z] again
returns to the height display.

7. Press {ESC} to finish
measurement and return to the
OBS mode screen.

* ltis also possible to perform REM measurement by pressing [REM] when
allocated to the OBS mode screen.
IC3"33.3 Allocating Key Functions"

* Inputting instrument and target height: Press [HT] to set instrument and target
height. It can be set also in “Occ. Orientation” of coordinate measurement.
IC3"13.1 Entering Instrument Station Data and Azimuth Angle"
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13.SETTING INSTRUMENT STATION

It is possible to set from the instrument station data to the backsight angle in a
series of procedures.

| Setting Instrument Station Data |
* Key input

I’ "13.1 Entering Instrument Station Data and Azimuth Angle" Step 3
* Reading the registered coordinate

I’ "13.1 Entering Instrument Station Data and Azimuth Angle"
PROCEDURE Reading in Registered Coordinate Data

+ Calculating data by resection measurement

I "13.2 Setting Instrument Station Coordinate with resection measurement"

[ Setting backsight angle |
* Inputting the backsight angle
I’ "13.1 Entering Instrument Station Data and Azimuth Angle" Step 3
+ Calculating from the backsight coordinate
77 "13.1 Entering Instrument Station Data and Azimuth Angle" Step 3

+ Calculating the direction angle by assuming the known point (first
point) at the time of resection measurement as the backsight point.

7 "13.2 Setting Instrument Station Coordinate with resection measurement”
Step 9

L/

When performing measurement in which the reduced data is output, be sure to
record the instrument station data before the measurement. If a correct
instrument station data is not recorded, it may cause output of an unintended
measurement result.

[’ Reduced data : "31.1 Outputting JOB Data to Host Computer"
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13. SETTING INSTRUMENT STATION

13.1 Entering Instrument Station Data and Azimuth

Angle

Before coordinate measurement, enter instrument station coordinates, the
instrument height, target height, and azimuth angle.

PROCEDURE

1. First measure the target height
and instrument height with a tape
measure, etc.

2. Select the calculation program
from the Observation menu. (The
explanation below is an example
of when "coordinate
measurement” is selected.)

3. Select “Occ.orien.”. (
Input the following data items. C
(1) Instrument station coordinates Observation
(Occupied point coordinates) EDM
(2) Point name (PT)
(3) Instrument height (HI)
(4) Code (CD) No:
(5) Operator EO: 0.000
(6) Date 51 autotooooo - "
(7) Time HI 1.200m ¥
(8) Weather
(9) Wind - ’
(10)Temperature
(11)Air pressure

(12)Atmospheric correction factor

* When you wish to read in the
registered coordinate data,
press [LOAD].

IC7 “PROCEDURE Reading in

Registered Coordinate Data”
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13. SETTING INSTRUMENT STATION

* Press [RESEC] to measure
instrument station coordinates
by resection measurement.

IC3 "13.2 Setting Instrument

Station Coordinate with
resection measurement”

4. Press [BS AZ] in the screen of
step 3 to proceed to azimuth angle
input.

* Press [BS NEZ] to calculate
azimuth angle from backsight
coordinates.

I "13.1.1 Setting Azimuth Angle

from Backsight Coordinates"

5. Input azimuth apgle and press Backsight
[OK] to set the input values. Take BS
<Coord> is displayed again. ZA 40°23'13"
HA-R 40°42'15"
HA-R I

* Press [REC] to record the

following data.

Instrument station data, RED
(Reduced) data, backsight
station data, and angle
measurement data

Press [OK] to set the input
values and return to <Coord>.

Maximum point name size: 14 (alphanumeric)

Input range of instrument height: -9999.999 to 9999.999 (m)

Maximum code/operator size: 16 (alphanumeric)

Weather selection: Fine, Cloudy, Light rain, Rain, Snow

Wind selection: Calm, Gentle, Light, Strong, Very strong

Temperature range: -35 to 60 (°C) (in 1°C step)/-31 to 140 (°F) (in 1°F step)
Air pressure range: 500 to 1400 (hPa) (in 1 hPa step)/375 to 1050 (mmHg)
(in 1mmHg step)/14.8 to 41.3 (inch Hg) (in 0.1 inch Hg step)

» Atmospheric correction factor range (ppm): -499 to 499
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13. SETTING INSTRUMENT STATION

PROCEDURE Reading in Registered Coordinate Data

Known point data, coordinate data and instrument station data in the current JOB
and Coordinate Search JOB can be read in.

Confirm that the correct JOB containing the coordinates you want to read in is
already selected in Coordinate Search JOB in Data Mode.

IC3 "30.1 Registering/Deleting Known Point Data", "29.1 Selecting a JOB"

1. Press [LOAD] when Setting _A
Instrument Station. IRRREEE 4
The list of registered coordinates is . 2
displayed. Occ 12345679
PT : Known point data Occ 1234

’ ) FIRSTH LAST §SRCH
saved in the current
JOB or in the
Coordinate Search
JOB.

Crd./ Occ: Coordinate data saved
in the current JOB or in
the Coordinate Search

JOB.
2. Align the cursor with the required B 0000
point name and press {ENT}. Eg

Z0: <Null> &
PT AUTO100000

HI 1.200m ¥
LOAD JiBS AZBS NEZJ§ RESEC

The point name that was read and
its coordinates are displayed.

- [["3] = Use {A}/{W¥} to move

from page to page.

[TV...P] = Use {A}/{W¥} to select

individual point.

Press [FIRST] to move to the

first point name on the first page.

Press [LAST] to move to the last

point name on the last page.

Press [SRCH] to move to the

“Coordinate Data Search

Screen.”

IC7" 13.1.1 Setting Azimuth
Angle from Backsight
Coordinates"
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13. SETTING INSTRUMENT STATION

* You can edit the coordinate data
that was read in. Editing does
not affect the original coordinate
data. After editing, the point
name is no longer displayed.

» The point name that was read in is displayed until the current JOB is changed.
* When [SRCH] is pressed, CX searches data in the current JOB first, then in the
Coordinate Search JOB.

* If more than two points with the same point name exist in the current JOB, CX
finds the newer data only.

PROCEDURE Coordinate Data Search (Complete match)

1. Press [Search] on the registered
coordinate data list screen.

2. Enter search criteria.

L PT 100
Enterfollownpg |tem§. Criteria:
(1) Coordinate point name Direct.: 2
(2) Search condition (complete
match)

(3) Search direction

3. Press [OK] to display the details
of searched data.

Searching the coordinate point name
Data is saved according to the time it was recorded. When there is more
than one coordinate point name matching the search, "the point nearest to
the currently selected data" is selected. See the Note below for search
method options.

Options for the setting items are as follows. (* is the setting when the power is
turned to ON.)
* Search method: ¥ (searches backward from the current point name) */

4 (searches forward from the current point name)
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13. SETTING INSTRUMENT STATION

PROCEDURE Coordinate Data Search (Partial match)

1. Press [Search] in the registered
coordinate data list screen.
All coordinate data that includes
characters and numbers entered
in step 2 is displayed.

2. Enter search criteria.

L PT 100
Enter the f.ollowmg.|tems. . Criteria:
(1) Partial coordinate point
name
(2) Search condition (partial oK |
match) K

3. Press [OK] to display data that
matches the search information.

4. Select the data and press {ENT}
to display the details.

13.1.1 Setting Azimuth Angle from Backsight Coordinates

Set the azimuth angle of the backsight station by calculating by the coordinates.

N Backsight Station 0

Azimuth

Instrument Station
Angle

E

PROCEDURE

1. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"
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13. SETTING INSTRUMENT STATION

2. Press [BS NEZ] after entering the
instrument station data to enter a
backsight point coordinate.

* When you wish to read in the
registered coordinate data,
press [LOAD].

177 ""13.1 Entering Instrument
Station Data and Azimuth
Angle" PROCEDURE
Reading in Registered
Coordinate Data"

3. Input the backsight station
coordinates and press [OK].

4. The backsight angle is displayed
in "Azmth". Press [YES], set an
azimuth angle and return to
<Coord>.

* Pressing [NO] returns to the
step 2 screen.

» Pressing [MEAS] after
collimating the backsight point
initiates measurement. When
measuring is completed, the
backsight distance check screen
is displayed. The difference
between the calculated value
and the measured height
distance value is displayed.
After confirming, press [OK].
Press [HT] to set instrument and
target height.

Press [REC] to store check data
in the current JOB

Backsight
NBS: 100.000

EBS: 100.000
ZBS: <Null>
'Backsi%ht

Take B

ZA 89°59'55" i
HA-R 117°32'20" E
Azmth 45°00'00"

[ REC WIMEAS

(BS Hdist check

calc HD 15.000m
obs HD 13.000m
dHD 2.000m

71



13. SETTING INSTRUMENT STATION

» Press [REC] to record the
following data.
Instrument station data,
backsight station data, known
point data, and angle
measurement data (distance
measurement data when
[MEAS] is pressed)

* When storing the azimuth angle
in the current JOB, press [REC].
T3 "28.2 Recording Backsight
Point",
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13. SETTING INSTRUMENT STATION

13.2 Setting Instrument Station Coordinate with

resection measurement

Resection is used to determine the coordinates of an instrument station by
performing multiple measurements of points whose coordinate values are known.
Registered coordinate data can be recalled and set as known point data. Residual
of each point can be checked, if necessary.

Entry Output
Coordinates of known point : (Xi, Yi, Zi) Station point coordinates : (X0,Y0, Z0)
Observed horizontal angle : Hi

Observed vertical angle Y
Observed distance : Di
P2
Station point

(PO)

P4

P3

» Allthe N, E, Z or only Z data of an instrument station is calculated by measuring
the known points.

« Coordinate resection measurement overwrites the N, E and Z data of the
instrument station, but height resection does not overwrite N and E. Always
perform resection measurement in the sequence described in “13.2.2
Coordinate Resection Measurement” and “13.2.4 Height Resection
Measurement”.

* Input known coordinate data and calculated instrument station data can be
recorded in the current JOB.

[C7"29. SELECTING/DELETING A JOB"
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13. SETTING INSTRUMENT STATION

13.2.1 Observation setting

Perform observation setting prior to resection measurement.

1. Select "Occ. Orien.".
Coord.

Observation
EDM

2. Press [RESEC]. (No- 0.000

EO: 0.000

Z0: <Null> &
PT PNT-001
1 200m

Resection.
Elevation
Setting

3. Select "Setting".

4. Set for resection measurement. r -

Set the following items: “No

(1) RL observation (F1/F2 Obs): 2 - On
Observe every point in Face 1 and
2 in resection.

IC7" 13.2.3 RL observation in

resection measurement"
Set "F1/F2 Obs" to "Yes" when
performing RL observation.

(2) Display 6Z (Z)
Set "Z" to "On" to display standard
deviation 6Z in the instrument
station coordinate calculation
screen and result (standard
deviation) screen of coordinate
resection.
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13. SETTING INSTRUMENT STATION

» Press [oNEZ] to display standard
deviation which describes the

N 100.001
measurement accuracy. Press E 100.000
[NEZ] to return to the instrument z 9.999
station coordinate screen. [RESULT 4
oN 0.0014m
cE 0.0007m
oZ 0.0022m
(RESULT] [ OK )
+ oZ can be displayed by pressing (>} ~
cN cE »

iqtheresultscreeninwhich » s 15t HOE 0.001
displayed. 2nd 0.005 0.010

3rd -0.001 0.001
(omiT JRE cACIlRe MEASH ADD |

« cZ
1st EUHE
2nd 0.005

3rd -0.001
(OmiT JRE caCIlRe MEASH ADD |

+ Choices of the setting are as follows (*is the default setting):
*RL observation: Yes / No *
*Display 6Z: On* / Off
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13. SETTING INSTRUMENT STATION

13.2.2 Coordinate Resection Measurement

Observe existing points with known coordinate data to calculate the coordinate
value for the instrument station.

» Between 2 and 10 known points can be measured by distance measurement,

PROCEDURE

and between 3 and 10 known points by angle measurement.

1.

Select "Occ.orien." from the
coordinate measurement menu.

Press [RESEC].

Select “NEZ”.

Sight the first known point and
press [MEAS] to begin
measurement.

The measurement results are
displayed on the screen.

* When [BS AZ] has been
selected, the distance cannot be
displayed.

Press [YES] to use the
measurement results of the first
known point.

* You can also input target height
here.
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Coord.
Observation
EDM

(NO: 0.000

EO: 0.000
Z0: <Null> &
PT PNT-001
1 200m
rResection.
Elevation
Setting
Resection 1st PT
ZA 80°30'10" i
HA-R 120°10'00" B
ANGLEIMEAS]
Resection 1st PT
SD 525.450m
ZA 80°30'10"
HA-R 120°10'00"
HR 1.400(g]




13. SETTING INSTRUMENT STATION

Input coordinates for the first
known point and press [NEXT] to
move to the second point.

* When [LOAD] is pressed,
registered coordinates can be
recalled and used.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

* Press {ESC} to return to the
previous known point.

Repeat procedures 4 to 6 in the
same way from the second point.
When the minimum quantity of
observation data required for the
calculation is present, [CALC] is
displayed.

Press [CALC] to automatically
start calculations after
observations of all known points
are completed.

Instrument station coordinate and
standard deviation, which
describes the measurement
accuracy, are displayed.

Press [RESULT] to check the
result.

» Pressing {ESC} returns to the
previous screen.

* Press [ADD] when there is a
known point that has not been
measured or when a new known
point is added.

1st PT
Np : 20.000
Ep: 30.000
Zp : 40.000
HR 10.000m
NEXT
3rd PT
Np: 20.000
Ep: 30.000
Z%' 40.000
10.000m

ab
LOAD NEXT CALC

N 100.001
E 100.000
Z 9.999
oN 0.0014m
cE .0007m
[RESULT [ OK]
cN cE
1st
*2nd 0.005 0.010
3rd -0.001 0.001
4th -0.003 -0.002 ¥

| .OMIT JRE CALCIRE MEASI ADD ||
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13. SETTING INSTRUMENT STATION

10.

1.

12.

If there are problems with the
results of a point, align the cursor
with that point and press [OMIT].
“*” is displayed on the left of the
point. Repeat for all results that
include problems.

Press [RE_CALC] to perform
calculation again without the point
designated in step 10. The result
is displayed.

If there are no problems with the
result, go to step 12.

If problems with the result occur
again, perform the resection
measurement from step 4.

Press [RE_MEAS] to measure
the point designated in step 10.
If no points are designated in
step 10, all the points or only the
final point can be observed
again.

Press [OK] in the screen of step 9
to finish resection measurement.
The instrument station coordinate
is set.

Press [YES] when you want to set
the azimuth angle of the first
known point as the backsight point
(except for omitted points). It
returns to the instrument station
setting screen.

Pressing [OK] sets the direction
angle and instrument station data,
and then returns to <Coord.>.
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*2nd 0.005 0.010
3rd -0.001 0.001
4th -0.003 -0.002 ¥

Resection

Start point

Last point

Resection

Set azimuth

NO: 100.001

EO: 100.009
Z0: 9.999

PT PNT-001

HI 200m ¥




13. SETTING INSTRUMENT STATION

» Pressing [REC] displays the

backsight point recording ZA 80°30'10"
screen. Press [OK] to the HA-R 120°10'00"
following data. EB [ 1.400[! <
Instrument station data,

backsight station data, known
point data, and angle
measurement data (distance
measurement data when
[MEAS] is pressed)

Pressing [NO] returns to the

instrument station setting screen E(())
without setting the direction angle. Z0: 9.999 &
From here, set the backsight point PT PNT-001 E)
again. HI 1.200m

BS AZJIBS NEZ RESE

» Even if “inch” is selected in Config mode, standard deviation is displayed in
“feet” or "US feet" depending on the feet unit selected.

13.2.3 RL observation in resection measurement

1. Set"F1/F2 Obs" to "Yes" in -
Setting

observation setting. F1/E2 Obs ‘ Yes
IZ=" 13.2.1 Observation setting" Z : Yes

2. Press [RESEC]. NO- 0.000
EO: 0.000

Z0: <Null> &
PT PNT-001
1.200m
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13.

SETTING INSTRUMENT STATION

3.

80

Select "NEZ".

Measure the first known point in Face
1.

"R" is displayed in the screen title.
Press [MEAS] to start measuring. The
measurement results are displayed on
the screen.

Press [Yes] to use the measurement
results of the first known point in Face
1.

* You can input target height here.

Measure the first known point in Face
2.

"L" is displayed in the screen title.
Press [MEAS] to start measuring. The
measurement results are displayed on
the screen.

Press [Yes] to use the measurement
results of the first known point in Face
2.

Resection.
Elevation
Setting

Resection 1st R
SD
ZA 80°30'10" |
HA-R 120°10'00" E
ANGLE
Resection 1st R
SD 525.450m
ZA 80°30'10"
HA-R 120°10'00"
HR 1.400I0
| YES ||
Resection 1st L
SD
ZA 80°30'10" i
HA-R 120°10'00" E
[MEAS]|
Resection 1st L
SD 525.450m
ZA 80°30'10"
HA-R 120°10'00"
HR 1.400m
| YES ||




13. SETTING INSTRUMENT STATION

8. Input coordinates for the first known

point and press [NEXT] to move to the Np :
second point. Ep 30.000
Zp 40.000
» When [LOAD] is pressed, registered HR 10.000m
coordinates can be recalled and LOAD NEXT
used.
IC3"13.1 Entering Instrument Station
Data and Azimuth Angle
PROCEDURE Reading in
Registered Coordinate Data"
* Press {ESC} to return to the
previous known point.
9. Repeat steps 4 to 8 in the same way r -
from the second point. gesectlon 2nd L
ZA 80°30'10" [ ]
HA-R 120°10'00" B

ANGLEIMEAS]|

When the minimum quantity of
observation data required for the

3rd PT
o0 ; :
calculation is present, [CALC] is EB : _
displayed. Zp : 50.000
HR 10.000m
Perform the following procedure l J

referring " 13.2.2 Coordinate
Resection Measurement" steps 8 to
12.

» Order of RL observation in resection measurement is as follows:
(1) 1st point (R1 — L1 — coordinates input)
(2) 2nd point (L2— R2 — coordinates input)
(3) 1st point (R3 — L3 — coordinates input)

When re-observe the 1st point, the order is as follows:
(1) 1st point (R1 — L1 — press {ESC} to cancel the result)
(2) 1st point (L1 — R1 — coordinates input)
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13. SETTING INSTRUMENT STATION

13.2.4 Height Resection Measurement

Only Z (height) of an instrument station is determined by the measurement.

* Known points must be measured by distance measurement only.
» Between 1 and 10 known points can be measured.

PROCEDURE

1. Select "Occ.orien." from the
coordinate measurement menu.

2. Press [RESEC] in the "Occ.orien."

3. Select “Elevation”. -
Resection.
NEZ

» The tilt screen is displayed if the
instrument is out of level. Setting

Level the instrument.
IC7"7.2 Levelling"

4. Sight the first known point and

press [MEAS] to begin gl%sectlon TstPT

measurement. Press [STOP]. ZA 80°42'15" [ |
The measurement results are HA-R 140°49'15 4
displayed on the screen.

5. Press [YES] to use the
measurement results of the first

known point.
6. Input the known point. After TSt PT
setting the elevation for the first
known point, press [NEXT] to
i Z p 11.891
move to the second point. 0.500m
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13. SETTING INSTRUMENT STATION

10.

1.

12.

If measuring two or more known
points, repeat procedures 4 to 6 in
the same way from the second
point.

» Press {ESC} to return to the
previous known point.

Press [CALC] to automatically
start calculations after
observations of all known points
are completed. Instrument station
elevation and standard deviation,
which describes the measurement
accuracy, are displayed.

Press [RESULT] to check the
result.

If there are no problems in the
result, press {ESC} and go to step
10.

If there are problems with the
results of a point, align the cursor
with that point and press [OMIT].
“*”is displayed on the left of the
point.

Press [RE_CALC] to perform
calculation again without the point
designated in step 10. The result
is displayed.

If there are no problems with the
result, go to step 12.

If problems with the result occur
again, perform the resection
measurement from step 4.

Press [OK] to finish resection
measurement. Only Z (elevation)
of the instrument station
coordinate is set. N and E values
are not overwritten.

z 10.000
cZ 0.0022m
RESULT OK
cZ

1st EUNK]

2nd -0.003

3rd 0.000

4th 0.002 L4

OMIT RE_CALC JRE_MEAS 4
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13. SETTING INSTRUMENT STATION

Resection calculation process

The NE coordinates are found using angle and distance observation
equations, and the instrument station coordinates are found using the
method of least squares. The Z coordinate is found by treating the average
value as the instrument station coordinates.

| Calculation begins |
v
| Hypothetical coordinates are found |
v
The observation equation for the
angle is prepared
v
The observation equation for the Calculated instrument

distance is prepared station coordinates set
v as hypothetical coordinates

The normal equation is prepared Repeated 3 times
v

Instrument station coordinates are

calculated

v
<Diﬁerence from the hypothetical co-> No
ordinates less than 0.5 mm
w Yes
| Calculation of the Z coordinate |

v
| Calculation ends |
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13. SETTING INSTRUMENT STATION

Precaution when performing resection
In some cases it is impossible to calculate the coordinates of an unknown
point (instrument station) if the unknown point and three or more known
points are arranged on the edge of a single circle.

An arrangement such as that shown below is desirable.

A A : Unknown point
O @ : Known point

It is sometimes impossible to perform a correct calculation in a case such
as the one below.

Qi

When they are on the edge of a single circle, take one of the following
measures.

(1) Move the instrument station
as close as possible to the
center of the triangle.

(2) Observe one more known
point which is not on the circle

(3) Perform a distance
measurement on at least one
of the three points.

OO

L/

* In some cases it is impossible to calculate the coordinates of the instrument
station if the included angle between the known points is too small. It is difficult
to imagine that the longer the distance between the instrument station and the
known points, the narrower the included angle between the known points. Be
careful because the points can easily be aligned on the edge of a single circle.
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14. COORDINATE MEASUREMENT

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

Target Height

Instrument,/ Target Point
yHeight

/

"""""""" 2 Instrument
Station

E
« EDM setting can be done in coordinate measurement menu.
[C7 Setting items: "33.2 EDM Settings"

PROCEDURE 3-D Coordinate Measurement

The coordinate values of the target can be found by measuring the target based
on the settings of the instrument station and backsight station.

The coordinate values of the target are calculated using the following formulae.
N1 Coordinate = NO + S x sinZ x cosAz
E1 Coordinate = EO + S x sinZ x sinAz
Z1 Coordinate = Z0 + S x cosZ + ih - th

NO: Station point N coordinate S: Slope distance ih: Instrument height
EO: Station point E coordinate Z: Zenith angle th: Target height
Z0: Station point Z coordinate  Az: Direction angle

%

Z (zenith angle) is calculated as 360° -Z when the telescope is in the face 1
position.
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14. COORDINATE MEASUREMENT

zZ Slope | Target Height
Distance

Zenith Angle

___ Target (N1, E1, Z1)

Horizontal Distance
Instrument Height :
Instrument Station (No, Eo, Zo)

Azimuth Anglé"“‘~

If not measured or the space is left blank “Null” will be displayed.
If station point Z coordinate is set to “Null” the observation result for the Z
coordinate is automatically set to “Null”.

PROCEDURE

1.

2.

Sight the target at the target point.

In the third page of OBS mode
screen, press [MENU], then select
"Coordinate".

Select "Occ.orien." to set the (

. . Coord.
instrument station data and
azimuth angle of the backsight Observation
point. EDM

In <Coord>, select "Observation". (

Pressing [MEAS] wil start Coord  en.
measurement, and the coordinate
value of the target will be EDM
displayed.

Press [STOP] to quit

measurement.
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14. COORDINATE MEASUREMENT

The tilt screen is displayed if the
instrument is out of level.

Level the instrument.

IC7"7.2 Levelling"

Enter a target height, point name

N 240.490

and code as needed. E 340 .550
» [REC]: records measurement Z 305 740 1
results E’IR . 0. 00 Olnl:
* [AUTO]: starts measurement oFFSETMAUTOBMEAS

and automatically records
results after [STOP] has been
pressed.
I3 Recording method:
"28. RECORDING DATA -
TOPO MENU -"

5. Sight the next target and press
[MEAS] or [AUTO] to begin
measurement. Continue until all
targets have been measured.

* When coordinate measurement
is completed, press {ESC} to
return to <Coord>.

* In the screen displaying [AUTO], press trigger key to perform automatic
operation from distance measurement to recording.
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15.SETTING-OUT MEASUREMENT

Setting-out measurement is used to set out the required point.

The difference between the previously input data to the instrument (the setting-
out data) and the measured value can be displayed by measuring the horizontal
angle, distance or coordinates of the sighted point.

The horizontal angle difference and distance difference are calculated and
displayed using the following formulae.

Horizontal angle difference

dHA = Horizontal angle of setting-out data - measured horizontal angle
Distance difference

Distance Displayed item

Sdist: S-O S = measured slope distance - slope distance of setting-out data

Hdist: S-O H = measured horizontal distance - horizontal distance of setting-
out data

Vdist: S-O V = measured height difference - height difference of setting-out
data

Setting out data can be input in various modes: coordinates, horizontal
distance, slope distance, height difference and REM measurement.

In slope distance, horizontal distance, height difference, and coordinate mode,
registered coordinates can be recalled and used as setting-out coordinates. In
slope distance, horizontal distance and height difference, S/H/V distances are
calculated from the read in setting-out coordinate, instrument station data,
instrument height, and target height.

Setting-out measurement can be carried out effectively using the Point guide.
[ "4.1 Parts of the Instrument" and "5.1 Basic Key Operation"

EDM settings can be set in the Setting-out measurement menu.

If not measured or the space is left blank “Null” will be displayed.

If distance or angle of setting-out data is set to “Null” the Distance difference is
automatically set to “Null”

%

« If the S-O data is set in the display other than <S-O Coord>, when the display
is returned to <S-O Coord>, the data that has been input will be deleted.
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15. SETTING-OUT MEASUREMENT

15.1 Coordinates Setting-out Measurement

After setting the coordinates for the point to be set out, the CX calculates the
setting-out horizontal angle and horizontal distance. By selecting the horizontal
angle and then the horizontal distance setting-out functions, the required
coordinate location can be set out.

N

A Distance

Backsight :
station Present target
position

Point to be set out

Instrument station

E

+ To find the Z coordinate, attach the target to a pole etc. with the same target
height.

PROCEDURE

1. Press [S-0] on the third page of
the OBS mode screen to display
<8-0>.

2. Select "Occ.orien." to set the
instrument station data and
azimuth angle of the backsight
point.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

3. Select “S-O data”. <S-O Coord> is 5o

displayed. Occ.Orien
Q data
Observation
EDM
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15. SETTING-OUT MEASUREMENT

Enter the coordinates of the
setting-out point.

* When [LOAD] is pressed,
registered coordinates can be
recalled and used as setting-out
coordinates.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

» Pressing [DISP] switches
between the distance input
modes.

Press [OK] to set the setting-out
data.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

I3 "7.2 Levelling"

The difference in the distance and
angle calculated with the set
instrument station and the target
point is displayed.

Rotate the top of the instrument
until “dHA” is 0° and place the
target on the sight line.

Press [MEAS] to begin setting-out
measurement.

The target and the distance of the
point to be set out is displayed (S-
OA HD).

S-O HD

Hdist: 3.300m
H ang: 40.0000
S-OAHD 0.820m
HA 0°09'40"
HD 2.480m

ZA 75°20'30" B
HA-R 39°05'20"
==
S-OAHD 0.820m
dHA 0°09'40"
HD 2.480m 1
ZA 75°20'30" B
HA-R 39°05'20"
—% STOP
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15. SETTING-OUT MEASUREMENT

8.

Move the prism forward and
backward until the setting-out
distance is Om. If S-OAHD is “+”,
move the prism toward yourself, if
it is “-”, move the prism away from
yourself.

By pressing [« —], an arrow
pointing to the left or right
displays which direction the
target should be moved.

Move the prism to left.
Move the prism to right.
Move the prism forward.
Move the prism away.

: Move the prism upward.
Move the prism downward.

W=t

When the target is within
measurement range, all four
arrows are displayed.

Press {ESC} to return to step 4.

* When [LOAD] was used in step
4, the list of registered
coordinates is restored.
Continue setting-out
measurement.

* [REC]: records measurement
results

I Recording method:

"28. RECORDING DATA -
TOPO MENU -"
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-R 2.015m
2 Cut -1.051m 1
ZA 89°52'50" B
HA-R 150°16'10"
s — — MES
T 0.010m
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HD 2.290m i
ZA 75°20'30" B
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15. SETTING-OUT MEASUREMENT

15.2 Distance Setting-out Measurement

The point to be found based on the horizontal angle from the reference direction

and the distance from the instrument station.

A distance Position to be set out

Reference direction

Present target
position

Instrument station

PROCEDURE

1. Press [S-0] in the third page of
the OBS mode screen to display
<S-0>.

2. Select "Occ.orien." to set the
instrument station data and azimuth
angle of the backsight point.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

3. Select “S-O data.”

4. Press [DISP] to change the
distance input mode to <S-O H>. S-OHD
« Each time [DISP] is pressed: S- Hdist: 0.000 [

i - H ang: 0°00'00"
O Coord (coordinates), S-O HD 9

(horizontal distance), S-O SD

(slope distance), S-O VD (height
difference), S-O Ht. (REM
measurement).
IC3 15.1 Coordinates Setting-out
Measurement, 15.3 REM
Setting-out Measurement



15. SETTING-OUT MEASUREMENT

* When [LOAD] is pressed,
registered coordinates can be
recalled and used. Distance and
angle are calculated using the
coordinate value.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate

Data"
5. Set the following items.
(1) SdistHdist/Vdist: distance S-OHD
from the instrument station to Hdist: 3 .300m
the position to be set out. H ang:
(2) Hang: included angle

between the direction of the
reference and the point to be
set out.

Pressing [COORD] in the

S-O HD
second page allows you to enter
the coordinates of the point to be Hd ist: - 0 . m
an : o 1 n
set out. 9
COORD
S-O HD
Np: 100.000
Ep: 100.000
Zp: 50.000
HR 1.400m
REC

6. Press [OK] to set the input values.

* The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

IC3"7.2 Levelling"

7. Rotate the top of the instrument
until “dHA” is 0° and place the
target on the sight line.
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15. SETTING-OUT MEASUREMENT

10.

Press [MEAS] to start distance
measurement. The target and the
distance of the point to be set out
is displayed (S-OAHD).

Move the prism to find the point to
be set out.

Press {ESC} to return to <S-O>.

When [LOAD] was used in step
4, the list of registered
coordinates is restored.
Continue setting-out
measurement.

[REC]: records measurement
results

IC7 Recording method:

"28. RECORDING DATA -
TOPO MENU -"

S-OAHD 0.820m
dHA 0°09'40"
HD 2.480m 1
ZA  75°20'30" B
HA-R 39°05'20"

DISP MEAS
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15. SETTING-OUT MEASUREMENT

15.3 REM Setting-out Measurement

To find a point where a target cannot be directly installed, perform REM setting-
out measurement.
IC3 12.6 REM Measurement

PROCEDURE

1. Install a target directly below or
directly above the point to be
found, then use a measuring tape
etc. to measure the target height
(height from the survey point to
the target).

2. Press [S-0] in the OBS mode
screen to display <S-O>.

3. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle "

4. Select “S-O data” and press
[DISP] until <S-O Ht.> is

displayed.
5. Input height from the survey point
to the position to be set out in “SO S-O Ht.
dist”. Height: 3.300[y
HR 1.000m

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

* The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

IC3"7.2 Levelling"
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15. SETTING-OUT MEASUREMENT

7. Pre§s [REM] to begin REM I Cull 1.051m
setting-out measurement.
Move the telescope to find the SD 1.051m,
point to be set out. ZA 280?% ! ?g.. [g)
[C7"15.2 Distance Setting-out e

Measurement” steps 9 to 10

4 :Movethetelescope nearthe
zenith.

¥ : Movethe telescope nearthe
nadir.

When measurement is complete,

press [STOP]. Pressing [ESC]
returns to the screen in step 5.
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16.SETTING-OUT LINE

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

16.1 Defining Baseline

To perform setting-out line measurement, first, define the baseline. The baseline
can be defined by inputting the coordinates of, or by observing the two points. The
scale factor value is the difference between the input coordinates and the
observed coordinates.

Scale (X, Y) = Hdist’ (horizontal distance calculated from the measured value)

Hdist (horizontal distance calculated from the input coordinates)
* When not observing first or second points, scale factor is set to “1”.

» Defined baseline can be used in both setting-out line measurement and point
projection.

PROCEDURE Defining by inputting coordinates

1. In the second page of OBS mode
REM
screen, press [MENU], then select Area calc. o

"S-0 line".
S-O Arc e BV
P-Project ©

PT to line

»

«
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16. SETTING-OUT LINE

Enter the instrument station data.

I "13.1 Entering Instrument
Station Data and Azimuth
Angle"

Select “Define baseline” in <Set-
out line>.

Enter the first point data and press
[OK].

* When [LOAD] is pressed,
registered coordinates can be
recalled and used.

I "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

Enter the second point data.

Press {FUNC}.
[OBS] is displayed.

* When not observing the first
point and the second point, go to
step 11.

Press [OBS] on the screen of step
6 to move to observation of the
first point.

Set-out line
Occ.Orien.
Define baseline
Set-out line

Define 1st PT

Np 113.464
Ep 91.088 i
Zp 12.122 B

[LOAD mes) OK ]

Define 2nd PT

Np: 112.706
Ep: 104.069 i
Zp: 11.775 £
(LOAD] [ OK ]|

Define 2nd PT

Np 112.706
Ep 104.069 |
Zp 11.775 £
OBS ||
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16.

SETTING-OUT LINE

10.

1.

Sight the first point and press
[MEAS].

The measurement results are
displayed on the screen.

* Press [STOP] to stop the
measurement.

* You can input target height here.
» The tilt screen is displayed if the

instrument is out of level.
Level the instrument.
I3 "7.2 Levelling"

Press [YES] to use the
measurement results of the first
point.

* Press [NO] to observe the first
point again.

Sight the second point and press
[MEAS].

Press [YES] to use the
measurement results of the
second point.

The distance between the two
measured points, the distance
calculated from inputting the
coordinates of two points and the
scale factors are displayed.

100

Measure 1st PT

Np: 113.464

Zp: 12.122 Er
Measure 1st PT

SD 525.450m

ZA 80°30'15"
HA-R 120°10'00"

HR 1.4000

(Azmth 93°20 '31"

Hcalc 13.003m
Hmeas 17.294m
ScaleX NNk
ScaleY 1.000091 3
[ Sy=1] [ OK |

Grade %-2.669 2

[ 1+ % N OK |




16. SETTING-OUT LINE

12. Press [OK] on the screen of step

11 to define the baseline. <Set-out

line> is displayed. Move to setting-

line measurement.

I "16.2 Setting-out Line Point"/
"16.3 Setting-out Line Line"

* Press [Sy=1] to set scale factor
y to “17.

* Press [1 : **] to change the
grade display mode to “1 : * * =
elevation : horizontal distance”.

* ltis also possible to perform setting-out line measurement by pressing [S-O
LINE] when allocated to the OBS mode screen.
s Allocating [S-O LINE]: "33.3 Allocating Key Functions".

Set-out line

Line

PROCEDURE Defining by observation

1.

In the second page of OBS mode
screen, press [MENU], then select
"S-0 line".

Enter the instrument station data.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

Select “Define baseline” in <Set-
out line>.

Sight the first point and press
[MEAS].

* Press [STOP] to stop the
measurement.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

IC"7.2 Levelling"

Define 1st PT

|
0.000 B
LOAD MEAS
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16. SETTING-OUT LINE

Press [OK] to use the
measurement results of the first
point.

* Press [MEAS] to observe the
first point again.

* Press [HT] to input instrument
and target height.

Sight the second point and press
[MEAS].

Press [OK] to use the
measurement results of the
second point.

Press [MEAS] to observe the
second point again.

* Press [HT] to input instrument
and target height.

Scale factor settings can be set
in the screen shown at right.

Press [OK] on the third screen of
step 7 to define the baseline.
<Set-out line> is displayed. Move
to setting-line measurement.
IC7"16.2 Setting-out Line Point"/
"16.3 Setting-out Line Line"

* Press [Sy=1] to set scale factor
y to “1”.

102

Np 113.464
Ep 91.088

Zp 12.122 1
ZA 90°00' 00" B

HA-R 120°10'00"
MEAS

Define 2nd PT

Np: 0.000
Ep: 0.000
Zp: 0.000

(LoAD meas) OK ]

p: 3.
p: 5.
p: 3.
A 90°00'0
HA-R 120°10'00"
REC | [ OK ]

NNMZ

(Azmth 93°20 '31"

Hcalc 13.003m
Hmeas 17.294m
ScaleX UK
ScaleY 1.000091 A4
| Sy=1] [ OK ]|
Grade %-2.669 2

[ 1+« % N OK J

([Set-out line




16. SETTING-OUT LINE

* Press [1: **] to change the
grade display mode to “1 : * * =
elevation : horizontal distance”.

* ltis also possible to perform setting-out line measurement by pressing [S-O
LINE] when allocated to the OBS mode screen.

I Allocating [S-O LINE]: "33.3 Allocating Key Functions".

16.2 Setting-out Line Point

Setting-out line point measurement can be used to find the required point
coordinate by inputting the length and offset based on the baseline.

+ Before performing setting-out line point, the baseline must be defined.

Y direction

X direction

1st Pt.e

Baseline

Length Offset

O

Required point

PROCEDURE

2nd Pt.

1. Select “Point” in <Set-out line>

2. Set the following items.

(1) Incr: Increment by which line

length and offset can be

decreased/increased using

the arrow softkeys.

([Set-out line

Line

([Set-out line

Incr Q00m
Line 0.000(n
Offset 0.000m
oFFseTl ¢ N + W OK |
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16. SETTING-OUT LINE

(2) Line: Distance along the
baseline from the first point to
the position at which a line
extending from the required
point intersects the baseline at
right angles (X direction).

(3) Offset: Distance from the
required point to the position
at which a line extending from
the required point intersects
the baseline at right angles (Y
direction).

* [¥1/[4]: Press to decrease/

increase the value by the
amount set in "Incr".

3. Press [OK] on the screen of step
2. The coordinate value of the
required point is calculated and
displayed.

* [REC]: records the coordinate
value as a known point data.
[ Recording method:
"30.1 Registering/Deleting
Known Point Data"

* Press [S-0] to move to setting-
out measurement of the required
point.

IC3"15. SETTING-OUT

MEASUREMENT"

4. Press {ESC}. Continue the

measurement (repeat steps from
2).
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Set-out line

N
E
z

REC

111.796
94.675
12.024

S-0




16. SETTING-OUT LINE

PROCEDURE Offsetting the baseline

The baseline can be offset in three dimensions using four methods: lengthwise
offset, lateral offset, height offset ,and rotation angle offset.

Lateral offset

z

Lengthwise
offset

[

z

E

1. Select “Point” in <Set-out line>

2. Press [OFFSET] to display
<Baseline offset>.

3. Set the following items.

(1) Incr: Increment by which
offsets can be decreased/
increased using the arrow
softkeys.

(2) Length: Lengthwise offset

(3) Lateral: Lateral offset

(4) Height: Elevation offset

(5) Rt.ang: Rotation angle offset

+ [$)/[4]: Press to decrease/

increase the value by the
amount set in "Incr".

>

Rotation
angle offset

fe

Set-out line

Line

Set-out line

Incr i iiim
Line 0.000(n!
Offset 0.000m

OFFSETH ¥ N 4 |

(Baseline offset

Incr 1.000m
Length 0.000
Lateral 0.000m
Height 0.000m ¥
mrﬁs [ v B + N oK

[Rt.ang 0_000 ol

[MOVE

[ oK |
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16. SETTING-OUT LINE

4. Press [OK] to return to the screen
in step 2.
* [MOVE]: Permanently moves
the baseline coordinates by the
amount set in <Baseline offset>.

5. Press [OK] on the screen of step Set-out line

2. The coordinate value of the N 185.675
required point is calculated, taking E 102.482
into account the movement of the z 9.662

baseline, and displayed. REC S0

16.3 Setting-out Line Line

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

» Before performing setting-out line line, the baseline must be defined.

Measured Point

Baseline
Offline (-)

Length

Offset (horizontal direction)

Profile View Measured Point
(o]
%M Pt
1st Pt.
PROCEDURE

1. Select “Line” in <Set-out line>. -
Set-out line

Point
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16. SETTING-OUT LINE

Enter the offset value.

+ Offset: How much to move the
baseline.
A positive value indicates right
side and a negative value
indicates left side.

* When not setting offset value, go
to step 3.

Sight the target and press [MEAS]
on the screen of step 2.

The measurement results are
displayed on the screen.

Press [STOP] to stop the
measurement.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

I "7.2 Levelling"

Press [YES] to use the
measurement results.

Displays the difference between
the measured point and the
baseline.

Offline: A positive value
indicates the point is on the right
of the baseline and a negative
value indicates it is on the left.
“Cut” indicates that the point is
below the baseline.

“Fill” indicates that the point is
above the baseline.

Length: Distance along the
baseline from the first point to
the measured point.

again.

Set-out line

Offset 0.000[m i
5]

Set-out line

SD 525.450m

ZA 80°30'15"

HA-R 120°10'00"

HR 1.400(]

Press [NO] to observe the target
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16. SETTING-OUT LINE

5. Sight the next target and press
[MEAS] to continue the
measurement.

» Press [REC]: records
measurement results.
IC3 Recording method:
"28. RECORDING DATA -
TOPO MENU -"
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Set-out line

Offline -0.004m
Cut 0.006m
Length 12.917m

REC

|
B

MEAS




17.SETTING-OUT ARC

This mode allows the operator to define an arc from various arc parameters, such
as From Pt. coordinates, and set out this arc as well as points (offsets) along it.

Intersection Tangent length
P - To Pt.
g ‘: Direction
2 |
S
x
[
©
a
Angle
From Pt.
Center Pt.

17.1 Defining an Arc

An arc can be defined by inputting arc parameters such as arc radius, angle,
coordinates for the From point, Center point, To point etc. An arc can also be
defined by observation of the From point, Center point, To point etc.

PROCEDUREDefining by inputting coordinates

1. In the second page of the OBS REM
mode screen, press [MENU], then Area calc.

select "S-0O arc". S-O Line ,
" e

P-Project P2
PT to line 3

»

2. Enter the instrument station data.
I3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

109



17. SETTING-OUT ARC

3. Select “Define arc” in <Set-out
arc>.

* When [LOAD] is pressed,
registered coordinates can be
recalled and used.

IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle PROCEDURE Reading
in Registered Coordinate
Data"

4. Enter the arc From point data and
press [OK].

5. Press {Pp}{€ to select
coordinates then press [OK].

To : Enter arc To point.

To/Center : Enter arc To point
and Center point.

: Enter arc To point
and Intersect point
(intersection of the

To/Intersect

tangents).

Center : Enter arc Center
point.

Intersect : Enter arc Intersect
point.

Center/Intersect: Enter arc Center
point and Intersect
point (intersection
of the tangents).

6. Enter the coordinates specified in
step 5.

7. Press [OK] to proceed to arc
parameter input.

110

([Set-out arc
Stn.Orien.

Set-out arc

From Pt.
Np: 0.000
Ep: 0.000
Zp: 0.000 &

[LOAD meas) OK )

Select Pt

To Pt.
Np: 0.000|
Ep: 0.000 1
Zp: 0.000 B

LOAD MEAS




17. SETTING-OUT ARC

When entering multiple
coordinates, [NEXT] is
displayed instead of [OK]. Press
[NEXT] to input data for the next
point.

Enter other arc parameters.

(1) Direction (whether the arc
turns right/left from the From
point)

(2) Radius (radius of the arc)

(3) Angle (subtended angle)

(4) Arc (distance along the arc)

(5) Chord (straight line distance
between the From and To
points)

(6) Tan In (tangent length)

(7) Bk tan (back tangent length)

ﬁ Parameters that can be
entered may be
restricted depending on
the coordinates specified
in step 5.

s " Specifying coordinates
and curve parameters"

Enter curve parameters then
press {ENT}. Other parameters
will be calculated.

+ [TO]: Calculated coordinates for
To point can be recorded.
[CENTER]: Calculated
coordinates for Center point can
be recorded.

[INTSCT]: Calculated
coordinates for Intersect point
can be recorded.

Direction : A
Radius: <Null>
Angle : <Null>
Arc : <Null>
Chord : 141.421m ¥
‘ [ OK_J
(Tan In: <Nui> T
Bk tan: <Null>

[ OK_J

Direction: IR
Radius: 100.000m
Angle : 90°00°'00"

Arc : 157.080m
Chord : 141.421m 3
CENTERJMINTSCT
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17. SETTING-OUT ARC

10. Press [OK] on the screen of step
9 to define the arc. <Set-out arc>
is displayed. Move to setting-out
arc measurement.

IC3 "17.2 Setting-out Arc" step 2

+ ltis also possible to perform setting-out arc measurement by pressing [S-O
ARC] when allocated to the OBS mode screen.
IC? Allocating [S-O ARC]: "33.3 Allocating Key Functions"

PROCEDUREDefining by observation

1. In the second page of OBS mode
screen, press [MENU], then select
"Set-out arc".

2. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

3. Select “Define arc” in <Set-out

arc>.
4. Sight the From point and press From Pt.
[MEAS]. Np:
Ep: 0.000 1
*Press [STOP] to stop the Zp: 0.000 &
measurement.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

IC"7.2 Levelling"
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17. SETTING-OUT ARC

Press [OK] to use the
measurement results of the From
point.

*Press [MEAS] to observe the first
point again.

*Press [HT] to input instrument
and target height.

Press P}/ {4} to select
coordinates then press [OK].

Sight the To/Center/Intersect point
and press [MEAS].

Press [OK] to use the
measurement results of the To/
Center/Intersect point.

*Press [MEAS] to observe the
second point again.

*Press [HT] to input instrument
and target height.

*When entering multiple points,
[NEXT] is displayed instead of
[OK]. Press [NEXT] to observe
the next point.

Np: 113.464
Ep: 91.088
Zp: 12.122 1
ZA 90°00"' 00" G
HA-R 120°10' 00"

(REC | HT HMEASH OK |

Select Pt.
| OK ||
To Pt
Np 0.000
Ep 0.000 1
Zp 0.000 &

Np: 113.464
Ep: 91.088
Zp: 12.122 |
ZA 90°00"' 00" B
HA-R 120°10' 00"

[REC] meas) ok |
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17. SETTING-OUT ARC

9. Enter other arc parameters. - ——
(1) Direction (whether the arc g'ar(?i(ijtsl? n ' Null>
turns right/left from the From Angle : <Null>
point) Arc : <Null>
(2) Radius (radius of the arc) Chord :  141.421
(3) Angle (subtended angle) - J
(4) Arc (distance along the arc) Tan In: 2
(5) Chord (straight line distance Bk tan: <Null>
between the From and To
points)
(6) Tan In (tangent length) L [ OK ]
(7) Bk tan (back tangent angle)
# Parameters that can be
entered may be restricted
depending on the coordinates
specified in step 5.
s " Specifying coordinates
and curve parameters"
10. Enter curve parameters then - - —
press {ENT}. Other parameters g;réaicutéc? " '0 om
will be calculated. Angle : 90°00°'00"
+ [TO]: Observation data for To éLC q 1 2? gg?m -
point can be recorded. ’

[CENTER]: Observation data for
Center point can be recorded.

[INTSCT]: Observation data for
Intersect point can be recorded.

11. Press [OK] on the screen of step
10 to define the arc. <Set-out arc>
is displayed. Move to setting-out
arc measurement.

T3 "17.2 Setting-out Arc" step 2

* ltis also possible to perform setting-out arc measurement by pressing [S-O
ARC] when allocated to the OBS mode screen.
ICF Allocating [S-O ARC]: "33.3 Allocating Key Functions"
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17. SETTING-OUT ARC

Specifying points and curve parameters

Parameters that can be entered may be restricted depending on the points spec-
ified in step 5/6. Parameters that can be entered are marked with a circle ( O ).
Those that cannot are marked with a cross ( X ).

Parameters | Radius | Angle | Arc Chord | TanIn | Bk Directi
tan on
Set
coord
To pt X X X X X X O
Center pt
To pt X X X X X X (@)

Intersect pt

Center pt X X X X X X (@)

Intersect pt

To pt O o O X O O O
Center pt X (@) O O (@) X O
Intersect pt (@) (@) x O x x (@)

Precaution when performing setting-out arc
In the following cases parameters cannot be calculated:

when Radius< Q_rlé‘lg
When Arc<Chord
When Tan In X 2<Chord

When the included angle between the back tangent and the azimuth angle

between the From Pt. and To Pt is 0°, or exceeds 180°.
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17. SETTING-OUT ARC

17.2 Setting-out Arc

Setting-out arc measurement can be used to find the coordinates of required
points along the arc by inputting the arc (or chord) length and offset based on the

arc.
N
Arc

+ Before performing setting-out arc, the arc must be defined.

_/
Chord

PROCEDURE

1. Select “Set-out arc” in <Set-out (
Set-out arc

arc>. Stn.Orien.
Define arc

2. Set the following items.

(1) Incr: Increment by which Set-out arc

Incr 1.000m
values can be decreased/ Arc : 2 0 00 O m
increased using the arrow offset : I
softkeys. CHoRDl, ¥ | OK J

(2) Arc: Distance along the
defined arc from the From
point to the required point.

(2)’ Chord: Distance along the
chord of the defined arc from
the From point to the required
point.
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17. SETTING-OUT ARC

(3) Offset: Distance from the
required point to the position
on a curve parallel to the
original defined arc. A positive
value indicates an offset arc to
the right, and a negative value
indicates an arc to the left.
» Press [CHORD] to switch to
Chord input.

* [$)/[4]: Press to decrease/
increase the value by the
amount set in "Incr".

Press [OK] on the screen of step
2. The coordinate value of the
required point is calculated and
displayed.

* [REC]: records the coordinate

value as a known point data.

ICF Recording method:

"30.1 Registering/Deleting

Known Point Data"

Press [S-0] to move to setting-

out measurement of the required

point.

I "15. SETTING-OUT
MEASUREMENT"

Press {ESC}. Continue the
measurement (repeat steps from
2).

Set-out arc

Incr : 1.000m
Chord : 0.000 gl
Offset: 0.000m

[ARCH ¢ B + N OK |

REC S-O
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17. SETTING-OUT ARC

PROCEDUREOffsetting the arcline

The arcline can be offset in three dimensions using four methods: lateral offset,
rotation angle offset, lengthwise offset, and height offset.

Lateral offset

Rotation
angle offset
Lengthwise
offset
1. Select “Set-out arc” in <Set-out
arc>.
2. Press {FUNC}, and then press Sei-oul arc
[OFFSET] to display <Arcline Incr - 1.000m
offset>. Arc : 20.000m
Offset: 5.000
OFFSET]|
3. S1etthe Tollowmg items. . (Arcline offset
(1) Incr: Increment by which Incr 000m
offsets can be decreased/ Length ﬂ . 000 (gl
increased using the arrow Lateral 0.000m
softkeys. Height 0. 000¥
(2) Length: Lengthwise offset > A = -A,J
(3) Lateral: Lateral offset Rt.ang 0.000 O
(4) Height: Elevation offset
(5) Rt.ang: Rotation angle offset
+ [$)/[4]: Press to decrease/
increase the value by the (MOVE [ OK J

amount set in "Incr".
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17. SETTING-OUT ARC

4. Press [OK] to return to the screen
in step 2.
* [MOVE]: Permanently moves
the baseline coordinates by the
amount set in <Arcline offset>.

5. Press [OK] on the screen of step

2. The coordinate value of the ﬁet-out ar101 8. 874
required point is calculated, taking E 106.894
into account the movement of the z 12.546
arcline, and displayed. REC o)
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18.POINT PROJECTION

Point projection is used for projecting a point onto the baseline. The point to
project can be either measured or input. Displays the distances from the first point
and point to project to the position at which a line extending from point to project
intersects the baseline at right angles.

Y direction

X direction

1st Pt. o o Baseline e 2nd Pt.

Length Offset

Point to project

18.1 Defining Baseline

+ Defined baseline can be used in both setting-out line measurement and point

projection.
PROCEDURE
1. In the second page of OBS mode 0
screen, press [MENU], then select igg calc. . -
"P-Project". S-O Line /t
S-O Arc L b
°
PT to line 4
2. Enter the instrument station data
then define the baseline.
I’ "16.1 Defining Baseline" step
2t012
3. Press [OK] to define the baseline. Poini brolection
<Point projection> is displayed. Np: Hlmm
Move to point projection Ep: 101.423 1
measurement. Zp: 12.152 B
[[?"18.2 Point Projection"
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18. POINT PROJECTION

* ltis also possible to perform point projection measurement by pressing
[P-PROJ] when allocated to the OBS mode screen.
[C?Allocating the function key: "33.3 Allocating Key Functions"

18.2 Point Projection

Before performing point projection, the baseline must be defined.

PROCEDURE

1. Define the baseline.
IC3 "18.1 Defining Baseline"

2. Select "Point Projection" in <Point 'P - —
Projection>. glt?‘lt %Frti)étre]ctlon
Define baseline

Point projection

3. Enter the point coordinate.

(Point iro'ection

+ Press [MEAS] to observe the ES 101.423 i
point to project. Zp: 12.152 &

» The tilt screen is displayed if the [LOAD)
instrument is out of level. ?
Level the instrument.

I "7.2 Levelling"

* Press [REC] to record the data
as a known point.
[ Recording method:
"30.1 Registering/Deleting
Known Point Data"
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18. POINT PROJECTION

4.

Press [OK] on the screen of step
3.

The following items are calculated
and displayed.

Length: Distance along the
baseline from the first point to
the projected point (X direction).

Offset: Distance from point to
project to the position at which a
line extending from point of
project intersects the baseline at
right angles. (Y direction).
d.Elev: Elevation between the

baseline and the projected point.

Press [XYZ] to switch the screen
display to coordinate values.
Press [OFFSET] to switch the
screen display to distance
values.

Press [REC]: records the
coordinate value as a known
point data.

I3 Recording method:

"30.1 Registering/Deleting
Known Point Data"

* Press [S-0] to move to setting-
out measurement of the
projected point.

IC7"15. SETTING-OUT

MEASUREMENT"

Press {ESC}. Continue the
measurement (repeat steps from
3).
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19. TOPOGRAPHY OBSERVATION

In topography observation, the instrument observes each target point once,
clockwise from the backsight direction and record the observed data. It is also
possible to conduct topography RL observation which observes the target point
once from each of the "Right" and the "Left" of the scope.

Topography observation Target point

Order of observation T1 (backsight direction)
(1) R1
(2)R2
(3) BR3

Instrument S
station

Topography RL observation

Order of observation

1) R1 Target point

L1 T1 (backsight direction)

Instrument S
station
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19. TOPOGRAPHY OBSERVATION

The flow of topography observation is as follows:

Observation
setting

|

Instrument
station setting

|

Backsight point
setting

|

Collimation point
registering

Observation

Observation end

Sets a measurement pattern, and Yes or No for
topography RL observation and collimation point
registration.

Sets a backsight point coordinate when setting "Yes" for
"Backsight distance check" in the observation setting.

Registers a collimation point when setting "Yes" for "Pre-
entered point registration” in the observation setting.

19.1 Observation Setting

|
[Gosaratonena]

Perform observation setting prior to topography observation.

» Up to 40 collimation points can be registered.

* Itis possible to register up to 8 combination patterns for the number of distance
sets, the number of distance readings, Yes or No for RL observation, pre-
entered point registration, backsight distance measurement and backsight

distance check.

PROCEDURE
1. Enter the topography observation MENU
menu screen. Coordinate .
On the second page of the OBS S-0
mode, press [Menu], then select Offset
" " pPOg P 5
Topography". MLM 3
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19. TOPOGRAPHY OBSERVATION

2. Set for topography observation.

Set the following items:

(1) Number of distance sets
(No. of SETs)

(2) Number of distance
readings (No. of Obs)

(3) RL observation (F1/F2 Obs)

(4) Pre-entered point
registration (PreenterPt)

(5) Backsight distance
measurement (BS Obs-Dist)

(6) Backsight distance check
(BS DistCheck)

* Press [PTTRN] to register the
combination of settings as a
pattern or to read the registered
patterns.

» Position the cursor and press
[REC] to register the currently-
set pattern.

Press [OK] to confirm the setting.

Enter the instrument station data.

Press [OK] to confirm the entered

data.

17281 Recording Instrument
Station Data"

* Press [RESEC] allows you to set
only the instrument station by
resection measurement.

I "13.2 Setting Instrument

Station Coordinate with
resection measurement"

PTTRN: HOU2

No of SETs :1

No of Obs :1

F1/F2 Obs :No

PreenterPt :Yes L4

(PTTRN] [ OK )

BS Obs-Dist :Yes 2

BS HDistChec:Yes

(PTIRN [ OK_|

Select Obs pattern

01: HOU2

02: RL1

03:

04: ¥
REC

NO: 0.000

EO: 0.000

Z0: 0.000

PT T2

HI 0.000m ¥
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19. TOPOGRAPHY OBSERVATION

5. Enter backsight point coordinates.

Enter the coordinates for the g%pg(g)(r)e:ghy
backsight point and press [OK]. NBS: 0.000
If "No" is set for (5) Backsight IE'?SAUTOMOO 0.000
distance measurement (BS Obs-
Dist) or (6) Backsight distance LOAD
check (BS DistCheck) in the
observation setting, this screen is
not displayed.
6. Register collimation point. B TPt
Set the name for the collimation ngﬁ-r_]fr
point in advance. Press [ADD], 02: T-3
enter the point name and press 82 T
[OK] to register. -
After registering the point to be ‘ EDIT J
measured, press [OK] to move to (PreenterPt )
measurement.
I]? "19.2 Observation" PT
If "No" is set for (4) Pre-entered

point registration (PreenterPt) in
the observation setting, this screen
is not displayed.

* Pressing [DEL] deletes the
selected point.

* Pressing [EDIT] enables to
change the name of the selected
point.

* Pressing [TOPO II] in the OBS mode also enables the same procedure.
IC? [TOPO II] allocation: "33.3 Allocating Key Functions"
» Number of characters, range and choices of the setting are as follows (*is the
default setting):
*Number of distance sets: 1 * /2
*Number of distance readings: 1 * (Fixed)
*RL observation: Yes / No *
*Pre-entered point registration: Yes / No *
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19. TOPOGRAPHY OBSERVATION

*Backsight distance measurement (BS Obs-Dist): Yes (the distance is to be
measured in the backsight direction) / No (only the angle is measured in the
backsight direction) *

*Backsight distance check (BS DistCheck): Yes (Compares the backsight
point coordinate and the measured value for the backsight point) / No *

«If "No" is set for "RL observation", "number of distance sets" is fixed at "1".

«If "Yes" is set for "RL observation", a choice for the "number of distance sets"
is1%/2.

*"BS DistCheck" is set only when "Yes" is set for "BS Obs-Dist".

19.2 Observation

Begin topography observation according to the setting specified in
"19.1 Observation Setting".

PROCEDURE Topography Observation

1.

Perform observation setting
following steps 1 to 6 in the
"19.1 Observation Setting".

Measure the first direction.

Collimate the first target. Press ;oApograpshgo 59" 55..:1

[ANGLE] or [MEAS] to start HA-R 0°10'00" [ ]
measuring. In "D=", the setting E_I? AUT 0.000
value for the Number of distance UTO00 ANGLE MMEAS

readings (No. of Obs) is displayed.

+ Target height, point name and
code can be entered before the
measurement.

+ If "No" is set for (5) Backsight
distance measurement (BS Obs-
Dist), [MEAS] is not displayed
on the Topography screen.
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19. TOPOGRAPHY OBSERVATION

+ If "Yes" is set for (6) Backsight

. ) Topography
distance check (BS DistCheck), BS HDistCheck
the variance for horizontal calc HD 15.000m
distance between the calculatgd 83% HD 1%888m
value and the measured value is
displayed after the
measurement of the first point
has been completed.
+ Pressing {ESC} cancels the
topography observation after
checking is completed.
3. Record measured data. e
If a target height and code have ggl_poAgGa_l%wgoﬂ
not been set, enter the data here. HR m i
Press [OK] to save the data. The QD 3
screen for step 2 is displayed to ’
measure the next point. h .
Topography 2
ZA 89°59'59"
HA-R 0°10'00"
SD 123.456m
D=1
[ OK_|
During the measurement for the
second point and thereafter, if: (1) T(;\pograpgg 59" 59D-- 1
Number of distance sets (No. of HA-R 0° 1 0 E!>
i w. HR  EEEEEEONN
SETs) is set to "1"; (2) Number of PT  AUTO0011 -

distance readings (No. of Obs) is OFFSET I ANGLE

set to "1"; and (3) RL observation
(F1/F2 Obs) is set to "No";
[OFFSET] is displayed. Pressing
[OFFSET] enables offset
measurement of the target point.
ICF "20. OFFSET
MEASUREMENT"
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19

. TOPOGRAPHY OBSERVATION

4. End topography observation

measurement.

After completing the observation,
pressing {ESC} displays the
completion confirmation message.
Press [YES] to record the

End Topography?

topography observation.

* When the collimation point is
registered, this message does
not appear.

PROCEDURE Topography RL Observation

1. Perform observation setting
following procedures 1~6 in the
"16.1 Observation Setting".

Set "YES" for "RL observation" in
the observation setting.

2. Measure the target point in the R

Topography R D=2

direction. ZA 89°59'59"

"R" appears next to the HA-R 0°10'00" [ |
"Topography observation E_‘? Am
(Topography)"

I’ “PROCEDURE Topography

Observation” step 2
3. Record the measured data.
ICF “PROCEDURE Topography
Observation” step 3

4. Measure the target point in the L
direction.
"L" appears next to the
"Topography observation
(Topography)." Record the

Topography L D=2
ZA 270°00'00"

HA-R 180°10'00" i
im &

HR
PT AUTOO0011

measured data after the
observation is completed.
I3 Steps 2 to 3

5. End the topography observation.
I’ “PROCEDURE Topography
Observation” step 4
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19. TOPOGRAPHY OBSERVATION

* In the screen displaying [MEAS], pressing {ENT} or the trigger key functions in
the same manner as pressing [MEAS]. Pressing the trigger key during
successive measurement stops the measurement. In the measurement record
screen, pressing the trigger key functions in the same manner as pressing
[OK].

* When "No" is set for "Pre-entered point registration (PreenterPt)", the point
name must be entered in the screen recording measured data.

* In the screen recording measured data, items displayed vary according to the
observation setting.
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20.OFFSET MEASUREMENT

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

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

The target point can be found in the five ways explained below.

20.1 Single-distance Offset Measurement

Finding it by entering the horizontal distance from the target point to the offset
point.

Offset Point
(Target)

Instrument Station

» When the offset point is positioned to the left or right of the target point, make
sure the angle formed by lines connecting the offset point to the target point and
to the instrument station is almost 90°.

» When the offset point is positioned in front of or behind the target point, install
the offset point on a line linking the instrument station with the target point.

PROCEDURE

1. Set the offset point close to the
target point and measure the
distance between them, then set
up a prism on the offset point.
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20. OFFSET MEASUREMENT

2.

Enter the instrument station data.

I "13.1 Entering Instrument
Station Data and Azimuth
Angle"

Press [OFFSET] in page three of
OBS mode to display <Offset>.

Select “Offset/Dis”.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

I3 "7.2 Levelling"

Sight the offset point and press
[MEAS] in the first page of the
OBS mode screen to begin
measurement.

The measurement results are
displayed. Press [STOP] to stop
the measurement.

Input the following items.

(1) Horizontal distance from the
target point to the offset point.

(2) Direction of the offset point.

+ Direction of offset point
« : On the left of the target point.
— : On the right of the target
point.
0 : Closer than the target point.
T :Beyond the target point.

* Press [MEAS] to re-observe the
offset point.
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20. OFFSET MEASUREMENT

7. Press [OK] on the screen of step -
5 to calculate and display the (S)Bf setDi 53}4 .980m

distance and angle of the target ZA 85°50'30"
point. HA-R 125°30'20"

8. Press [YES] to return to <Offset>.

» Press [XYZ] to switch the screen
display from distance values to
coordinate values. Press [HVD]
to return to distance values.
Press [NO] to return to the
previous distance and angle.
To record the calculation result,
press [REC].
[’ "28. RECORDING DATA -
TOPO MENU -"

20.2 Angle Offset Measurement

Sighting the direction of the target point to find it from the included angle.

Install offset points for the target point on the right and left sides of and as close
as possible to the target point and measure the distance to the offset points and
the horizontal angle of the target point.

Offset Point
(Target)

o

Target height \(\

-| Target Point

Instrument Staiton

« During collimation of the measured point A0, the vertical angle can be fixed at
the prism position or set to be moved according to the upward/downward
movement of the telescope.

« If the vertical angle is set to be moved according to the movement of the

telescope, slope distance (SD), vertical direction (VD), Z coordinate (Z) vary
depending on the collimation height.
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20. OFFSET MEASUREMENT

PROCEDURE

1. Set the offset points close to the
target point (making sure the
distance from the instrument
station to the target point and the
height of the offset points and the
target point are the same), then
use the offset points as the target.

2. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

When directly calculating A1, the
ground-level coordinate of the
measured position AO:

Set the instrument and
collimation heights.

* When calculating the coordinate
of the measured position AO:
Set the instrument height only.
(Leave the collimation height at
0.)

3. Press [OFFSET] in page three of
OBS mode to display <Offset>.

4. Select “OffsetAng.” in <Offset>.

Offset

* The tilt screen is displayed if the 8%29?6'%?

. . ;
instrument is out of level. OffsetAng. }‘?
Level the instrument. Offset2D
. Offset Plan
I3 "7.2 Levelling"
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20. OFFSET MEASUREMENT

5. Sight the offset point and press
[MEAS] in the first page of the
OBS mode screen to begin
measurement.

The measurement results are
displayed. Press [STOP] to stop
the measurement.

6. Accurately sight the direction of

the target point and press [OK]. ;‘E 80:‘%0??8 W
The distance and angle of the HA-R 120°10'00" i
target point are displayed. 2nd OK 2

nd meas :

7. After finishing measurement, -

press [YES] to return to <Offset>. (S)gset Ang.
ZA 85°50'30"
HA-R 125°30'20"

(REC | XyZ | NO | YES ]

20.3 Two-distance Offset Measurement

By measuring the distances between the target point and the two offset points.
Install two offset points (1st target and 2nd target) on a straight line from the target
point, observe the 1st target and 2nd target, then enter the distance between the
2nd target and the target point to find the target point.

Target Point
) Offset Point (Target)

Offset Point
(Target)

Instrument Station
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20. OFFSET MEASUREMENT

PROCEDURE

1. Install two offset points (1st target,
2nd target) on a straight line from
the target point and use the offset
points as the target.

2. Press [OFFSET] in page three of
OBS mode to display <Offset>.

3. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

4. Select “Offset/2D” in <Offset>.

» The tilt screen is displayed if the
instrument is out of level.
Level the instrument.

IC"7.2 Levelling"

5. Sight the 1st target and press
[MEAS].
Observation begins and the
measurement results are
displayed.
Press [YES]. The “2nd Target
Observation Screen” is displayed.
6. Sight the 2nd target and press
[MEAS].
The measurement results are
displayed. Press [YES].
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20. OFFSET MEASUREMENT

7. Enter the distance from the 2nd
target to the target point and press
{ENT}. The coordinates of the B-C: IEREXNM
target point are displayed.

(Of fset2D
N 1
E 2
Z 1
| YES ||

U‘IOO
I\JO)A
Nwo

8
9
7

8. Press [YES]. <Offset> is restored.
* When [HVD] is pressed, display

mode is switched from
coordinates to SD, ZA, HA-R.
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20. OFFSET MEASUREMENT

20.4 Plane Offset Measurement

Find distance and coordinate of a edge of a plane where direct measuring can not
be done.

Measure three random prism points to define the plane then sight the target point
(PO) to calculate distance and coordinate of the cross point between telescope
axis and of the defined plane.

PO

P3y--

@5

+ Target height of P1 to P3 is set to 0 automatically.

\.
\,
\.
N
\,
\.
N
\,
\.
.
\,
\,
N
\,
\.
\,
<.
N
\.
.
.
\|

PROCEDURE

1. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

2. Press [OFFSET] in page three of
OBS mode to display <Offset>.

3. Select “Offset Plan” in <Offset>.

Offset
Occ.Orien.
OffsetDist

OffsetAng.
Offset2D

Offset Plan
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20. OFFSET MEASUREMENT

4.

7.

Sight the first point (P1) on the
plane and press [MEAS] to begin
measurement.

The measurement results are
displayed. Press [YES].

Sight the second point (P2) and
the third point (P3) on the plane
and press [MEAS].

The measurement results are
displayed. Press [YES] to define
the plane.

Accurately sight the direction of
the target point.

The distance and angle of the
target point are displayed.

* When [HVD] is pressed, display
mode is switched from
coordinates to SD, ZA, HA-R.

» To record the calculation result,
press [REC].
IC7 "28. RECORDING DATA -
TOPO MENU -"

Sight the next target point.
After finishing measurement,

press [OK] in the screen of step 6
to return to <Offset>.

ZA

Measure 1st pt I
73°18'00" B

HA-R 250°12'00"

MEAS

NmzZ

_N)—
[$)[e]e]
NO A
NWwo

8
9
7

Confirm?

ZA

HA-R 250°12'00"

Measure 3rd pt I
73°18'00" B

MEAS]

(Offset Plane
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20. OFFSET MEASUREMENT

20.5 Column Offset Measurement

Find distance and coordinates of the center of the column.

If circumscription point (P1) and two circumscription points (P2, P3) of a column
can be measured directly, the distance to the center of the column (PO0),
coordinates and azimuth angle are calculated and displayed.

» The azimuth angle of the center of the column is 1/2 of total azimuth angle of
circumscription points (P2) and (P3).

PROCEDURE

1. Enter the instrument station data.
IC3 "13.1 Entering Instrument
Station Data and Azimuth
Angle"

2. Press [OFFSET] in page three of
OBS mode to display <Offset>.

3. Select “Offset Clum” in <Offset>.

»

Offset Clu
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20. OFFSET MEASUREMENT

4. Sight the circumscription point

(P1) and press [MEAS] to begin E
measurement. 7 i
The measurement results are B
displayed. Press [YES]. M e e 1st P
* When [HVD] is pressed, display

mode is switched from N 10.480

coordinates to SD, ZA, HA-R. E 20.693

P Z 15.277
Confirm?

5. Sight the left circumscription point -

(P2) and press [OK]. ZA 73°18'00"
HA-R 250°12'00" |
B

Meas. Left Pt.OK?
[ OK |

6. Sight the right circumscription -
point (P3) and press [OK]. ZA 73°18'00"
HA-R 250°12'00"

B
Meas. Right Pt. OK?

L [ OK_|
7. The coordinates of the target point r
(the center of the column PO) are ﬁffset Clu m1 0.480
displayed. Press [REC] to record E 20.693
the calculation result. Z 15.277

Press [OK] in the recording screen
to return to <Offset>.

(Rec W HvD Il NO W YES |

Press [YES] to return to
<Offset> without recording the
calculation result.

Press [NO] to return to step 3.
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21.MISSING LINE MEA