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1 Introduction

Dear Customer

The system philosophy

By purchasing a Zeiss Elta® CU from Trimble AB
you have opted for a leading-edge product in the
field of surveying instruments.

We congratulate you on your choice and would
like to thank you for the trust placed in our com-

pany.

Surveying today is no longer confined to the
measurement of angles and distances. A demand
now exists for complex measuring systems which
not only meet the increasing requirements for
automatization, digital data processing and last
but not least efficiency in everyday surveying, but
which also set new standards in technology and
operating convenience.

The Zeiss Elta® CU is part of a complete range of
surveying instruments from Trimble. Data inter-
change between all the instruments is ensured by
a common data format and by the use of the
PCMCIA memory card.

The operating convenience that is offered by the
Zeiss Elta® CU hardware is unique. The large
graphic display and the appropriately adapted PC
keyboard give the user a high degree of flexibility
for the processing of the wide information variety
in the measurement dialog.

The modular software structure meets all re-
quirements from "Basic” to "Special”.
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Introduction

Use of this manual

The manual is divided into 10 main chapters.

The subchapters have not been numbered. Clarity
and convenience are provided by a maximum of 3
structural levels, e.g.

Free Stationing

Adjustment methods

The pages are divided into two columns:

Functional text for: Principal text including

Program calls - Descriptions of measuring processes / methods
- instrument operation and keys

- Zeiss Elta® CU display graphics

- drawings and large graphics

Free station. 1 - tips, warnings and technical information

Softkeys and their

. & T

functions Tip

' Cross-references to For hlnts., special aspects and tricks
other chapters ¢ Attention!

= Ranges for values For risks or potential problems
to be entered or & Technical
Riess For technical background information

Status symbols in
the Zeiss Elta® CU

display Measuring tasks are defined by symbols:
o : given values
Keys / Hotkeys 4 : measured values
: required/computed values

You will find a list of terms and an index in the
annex (Geodetic Glossary, Index).

Small graphics
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Important notes

C€

¢ Attention!

Please read the safety notes in chapter 2
carefully before starting up the instrument.

The instrument was manufactured with tested
methods and using environmentally compatible
quality materials.

The mechanical, optical and electronic functions
of the instrument were carefully checked prior to
delivery. Should any defects attributable to faulty
material or workmanship occur within the war-
ranty period, they will be repaired as a warranty
service.

This warranty does not cover defects caused by
operator errors or improper handling.

Any further liabilities, e.g. for indirect damages,
cannot be accepted.

Zeiss Elta ®CU
User Manual Part1*
Program Packages Basic and Expert

Edition 1: 04.06.2001

Software Release: V1.40

Part.no: 571 702 031
Subject to change.
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< Tip

The type label and serial number are pro-
vided on the left-hand side and underside of
the instrument respectively. Please note this
data and the following information in your
user manual. Always indicate this reference
in any inquiries addressed to our dealer,
agency or service department:

Instrument:

O Trimble 5600 Series

O Zeiss Elta®Control Unit (Elta CU)
Serial numbers:

[ I

If you have any software-related questions,
please also state the version of the relevant
software package installed in your instru-
ment:

Software version: Package:

O Basic
[ ] O Expert
[ ] O Profess.
O Special

[ ]

Please note your autohorisation code for the
software packages::

Basic Expert

Professional Special

[

Professional Plus!

[ )




Introduction

We would like to wish you every success in your
work with your Zeiss Elta® CU. If you need any
help, we will be glad to be of assistance.
Trimble AB

Trimble

S-182 11 Danderyd
Phone: +46 8 622 10 00
Telefax: +46 8 753 24 64
E-Mail: info@trimble.se
http://www.trimble.com

Yours
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p Zeiss Elta Control Unit

This chapter gives you an overview of the hard-
ware and software.

It describes the operation and controls of the Elta
CU as well as the sensors and peripheries which
are a special feature of the Trimble 5600 Series
total stations.

Control Unit Description

Operation

Zeiss Elta CU and Radio

Safety Notes




Control Unit Description

QWERTY keyboard

2-2

Fi (5] ] Fa F5 F6 F7 8 & Fi0 PWR
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5 “-ﬁlﬁlﬂ-n“-ﬂmﬂm Del

PaUp

”----nmm -I-EIBV
ome Pybn  End
Gl »«‘-GI-.- =2 =

1234 5 6 7 8 9 10 M

The key assignment and symbols are mostly iden-
tical to a normal PC keyboard.

Dual assignments have been implemented in the
numeric block (9) and cursor keys (8) and can be
activated with the shift key (2).

Keys and their functions

Esc]

2

[

8 @
=1

2

1 Escape

Quitting program levels

2 Shift
Dual assignment switchover

3 Tabulator
Selector and tab key

4 Caps
Upper-case and lower-case letters

5 Control
Control and hotkeys

6 Function keys
Softkeys activation (in the display above)



Control Unit Description

B 7 Space key
Space and selector key

8 Cursor keys

Cursors positioning

BE® 9 Numeric block

Numeric entries and dual assignment

10 Enter key

Confirmation and triggering of
measurement

R 11 Power key
Switching the instrument on

Hotkeys

In addition, hotkeys are provided which permit
you to directly activate a function at any point in
the program. For activation press

Further keys + the appropriate character:
and hotkeys:

an Annex = Battery display
Symbols and keys (Ctrl] H | Help

(Ctrl] 1 ] lllumination

Levelling (compensator)
(Ctrl] P | Tracklight® on / off

(Ctrl]| R | Direct Reflex Mode ON / OFF*

[Ctrl] O | Laser Pointer ON / OFF*
e - Only active with Trimble 5600 DR200+!

2-3



Control Unit Description

AR  Additional

trigger key

Graphic display

Additional trigger key

The power key can be used as an additional trig-
ger.

[N

Configuration
Instrument
Switches

The display is a LCD screen with 320 x 80 pixels in
the display window. To control the full display
area, use

CtrilAItER 1 W N — N

This allows you to see the full virtual screen area
e.g. in the MS-DOS® mode.

< Tip

If the cursor appears in the MS-DOS® mode,
press

Ctri] AitIE | |

To scroll down the display until the cursor
will be seen blinking.

You can switch on the display and the crosshair
illumination using either the illumination switch or
the hotkey

Ctri] |

Contrast variation is also possible. Therefore select
the configuration of the instrument.



Control Unit Description

Attaching/Detaching the Control unit

G OMOBOmEOo o,
. 3 £% O3 B O3 3 O3 03 6N B W 0N 0
Hn_f_iﬂ‘ﬂl:ﬂﬂ" LT

Attaching/Deattaching the Elta CU to the Trimble
5600 Series total station.
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Control Unit Description

Software overview

0 Remote Control

2-6



Control Unit Description

Modular structure of the system software

AN

5.

",

Basic

Expert

S

."\.""-.

W,

Wy

[ ]

The Zeiss Elta® CU modular software comprises
four packages. Thanks to the full MS-DOS® com-
patibility of the Zeiss Elta® CU PC, you can inte-
grate your own software while making allowance
for the programming interfaces.

The Basic package provides the basis for Expert;
i.e. Expert enhances the functionality.

The Basic software is standard in all hardware
packages and offers the following functions:

. Project management

o Adjustment

o Measurement in a local system
o Editor

o Data transfer

J Configuration

The software with the basic functions for survey-
ing in coordinates.

o Stationing

- Free Stationing

- Stationing on a known point
- Eccentric Stationing

- Heightstationing

. Coordinates
- Detail Points
- Setting Out
o Special

- Point-to-line distance

2-7



Control Unit Description

Professional

Professional Plus!

Special

2-8

Professional surveying with
0 Coordinates

- Traverse

- Transformation

- Intersection of Lines
- Intersection of Arcs

J Special

- Area calculation
- Connecting distances

The Plus! Package in Detail Points program, which
allows making Verification Points by either point
number or position. It"s a great tool for control-
ling the quality of surveys.

For special tasks in surveying such as
o Coordinates

- RoadLine Lite
. Special

- Multiple Rounds
- 3D Plane



Operation

Switching the instrument on and off

Select
"Systemsw.
Trimble 5600”
-Display Search for
active
COM-Port3
-Display Instrument
found at
COM-Port3
-Display Instrument
connected
at COM3

Display of startup logo with
- Instrument type
- Serial no. Zeiss Elta® CU

- Software release data

Switching the instrument on

Press the @I key and the start menu is
displayed unless any other application in the start
menu is configured and activated.

Zeiss ElLta Control Unit U401

(] T
f?stensu. Trinble 5600 +¢d

Sdstemsof tware Trimble So@Q

[Auto Detect

Running auto detect on COM3

Press EEC to terminate auto detect
Press ENT to search on next COM-port

|ﬁuto Detect

Instrument found on COM1

Press ESC to terminate auto detect
Press ENT to search on next COM-port

[Auto Detect

Instrument connected on COM1

Press EEC to terninate auto detect
Press ENT to search on next COM-port

| Trimble Eystem S600 [ 69010006 |
UVersion 1.40

Date Feb 14 2001

Tine 11:20:14

{c) ZEF Geodat.Sustenme GmbH
1997 - 2001
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(BN Configuration The instrument configuration permits you to

Instrument define which functions should be executed after

Ignore

the PC is booted or which menu the program
should directly access.

If no PCMCIA card was inserted, the following
message appears:

The PCMCIA drive is the expected drive starting

the Elta®CU.
Insert the [Main Henu I o
PCMCIA [Drive not I’EE-IdH : |
REPEAT - again with A:
card and IGHMORE - change to D:
lanare
get access
to the
PCMCIA
drive A:\
Data
storing on
the internal
drive
D:\DATEN
of the
Elta® CU



Display
~Initialisation compensator
and check levelling

Adjustment of
compensator.

Display
- Adjustment of
compensator is running

Display
-Compensator adjusted

L 2 Y
-, ,Check

Levelling”

[251 Tilt Compensation

Status
Initialisation necessary

Compensator initialisation
=T euve ing

[251 Tilt Compensation

Status
Initialisation necessary

Compensator initialisation
=T euve ing

|ﬁdjust Compensator

Please Hait...

[251 Tilt Compensation

Status
o.k.

Compensator initialisation
ec evelling

[251 Tilt Compensation

Status
o.k.

Compensator initialisation
ec evelling




Display
— instrument is levelled

Display

- Main menu of the
Elta® CU software

- The project last processed
is loaded.

Display
- The project “NONAME" is
loaded.

N =B

Configure Start menu
select
“Sytemsw. Trimble 5600

B8 Activate Auto Start

Display
- X" marks application for
Auto Start.

[Levelling |
0.0025

Trunnion

—0.0028

Eighting

[Main Menu [ EHMENUE |
GOEFILELGEEENEOIIEE Special ]
Adiusthen Editor 7
Measure 2 Data Transfer g
Stationing 4 Configuration 9
Coordinates S Henote Control o

If there is no project stored on the actual drive, a

project “NONAME" will be automatically opened.

[Main Menu [HONAME
GOEFILELGEEENEOIIEE Special
Adiustnen Editor

HMeasure ZF Data Transfer

Configuration
ARemote Control

Swm=lh

Stationing 4
Coordinates o

Zeiss ElLta Control Unit U401

0
f?stensu. Trinble 5600

Sdstemsof tware Trimble S&@@

Zeiss Elta Control Unit Y401

() T
§?5tensu. Trinble 5600 x+#d

Sdstemsof tware Trimble S&@@




Hard- and Software Scan Starting the program checks automatically for all
necessary Hard- and Software Components are
rightly installed and set. If not, a message appears:

E.g..  Missing configuration data.
Default values will be set.

Switching the instrument off

[Z3 in the main menu to quit the program after
answering the inquiry:

Mai— Marus MeumMENNIE

E Program Exit ?
Hea

ggg Yes |Dos .im

[=ialif o)

Quitting the program; the instrument
is automatically shut off.

peEY  Quitting the program to the start menu.
Select MS-DOS® prompt and press
(]
At D:\> type “off” and press to
shut off the instrument.

Return to the main menu.

< Tip

To get back to the application enter START
from the MS-DOS®prompt D:\>.




Servo Controls

Motorized coarse drive

Motorised slow-motion
drive

Manual motion

Friction clamp

Vertical motion knob

Horizontal motion knob —

The servo is manually controlled by the two
motion knobs for Hz and V located at the side of
the instrument.

The motion knobs are sensitive in four steps so
that the more you turn the knob the faster the
servo will rotate the instrument.

If you want to switch to fine mode adjustment
when operating a motion knob, turn the knob in
the opposite direction and fine adjust.

Although the servos are always active the instru-
ment can turned manually.

Therefore touch the body of the instrument or the
telescope anywhere and just turn it.

In turned on state, with the motors active a fric-
tion system assumes clamp function in Hz and V.



Autolock™(only for servo instruments)

The Autolock™ functionality is based on the
Tracker unit in combination with the RMT
(Remote Target). This enables the instrument
automatically to lock on to the center of the RMT
and to automatically follow it as it moves.

B

Measure in a local The following AutoLock™ Switches are possible
System for each measurement in all application programs
using the softkey Srch (F9):

Off  Autolock™ OFF.

On AutoLock™ ON: Target search and automatic
target aim.

Tracking AutoLock™ Tracking: Instrument is following the
RMT while it is moving.

Autolock™ tracking is optimized for fast and
efficient operation.

[BR| Configuration If you pass the prism behind an object the instru-
Instrument / Prism ment will loose the target. Now the TrackLight®
Sensors / will be switched on, is flashing slow (this helps
AutoLock™ realignment with the Tracker) and the
\i— tracking lost symbol will flash.

If you are stationary and an object passes in front
of the prism, then the total station will remain
stationary until the prism is reacquired.




Tracker (only for servo instruments)

Trimble 5600 series can be equipped with a
Tracker unit, which is needed when using the
system for robotic surveying or when performing
conventional surveying with Autolock™.

The Tracker has control over the instrument's
servos and aims the instrument correctly towards
the target, which in these cases must be an RMT

The RMT is sent out a signal, and when captured
from the Tracker the instrument is orientated in
vertical and horizontal axis to the target.

Calling Tracker operation

Calling the instrument search is available in all
measure programs via the Srch softkey and is

activated with Softkey Find.
This method is identical on both the operations at
the instrument and the RCU.

All measure programs The Tracker can operate in different search modes.
Setting and activating the modes press the
rc
Softkeys and .




& Tracker < 1000m

Tracker Range

The maximum range of Tracker is an circular area
around the station of about < 3 000 000 m?

Tracker and Prism Tracking

Using the Tracker in combination with
Autolock™-Tracking provides the user with a very
comfortable one-man operation. If the prism is
lost during Prism Tracking, using the comfortable
search

functionality will quickly allow the instrument to
snap back onto the prism, ready for further track-

ing.




TrackLight®

TrackLight® is the optical aid for aligning the prism
in setting out, which enables the staffman to
position the prism on the correct bearing. It is
standard equipment for all the Trimble 5600 in-
struments with Tracker. TrackLight® helps to find
the setting out position by optical

illumination signals.

Seen the TrackLight from the prism pole means:
green flashing: left from the point
red flashing: right from the point

If the setting out direction (da=0) is reached, the
green light and the red light are merging.

If the setting out direction (da=0) is reached, it
means the RMT is in the sight line of the instru-
ment, the TrackLight® goes off.

The TrackLight® is white flashing with the doubled
frequency when only the prism is to be seen.

In the left figure the setting out positions 1-4 will
be shown on the prism pole as follows:

1 green light

2 red light

3 in sight line in front of the point, no light
4 in sight line behind the point, no light

P set out point plus prism, no light




Basics

This chapter will describe the different ways of
working with Trimble 5600 series. First of all you
can work conventionally with the system. Since
the instrument is equipped with servo drive, you'll
find that the system is very easy to handle, when
setting out you can with a touch of a single key
aim the instrument towards the set out point.

Conventional surveying with servo

If your instrument is equipped with servo drive,
this means a lot of advantages:

In e.g. setting out you only need to give the point
number. The instrument will calculate and aim
automatically towards the pre-calculated
direction.

During manual aiming, the servo assists the hori-
zontal and vertical adjustments. All that's needed
is a light circular movement of the adjustment
screw with your fingertip.

Thanks to servo-drive, adjustment screws have no
end positions. That means no unnecessary
interruptions, when aiming.
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Operation

Autolock™ (only servo)

Secondly you can equip your instrument with a
tracker unit and take full advantage of the feature
we call Autolock™, this enables the instrument to
lock on to a RMT and automatically follow it as it
moves. This means that there is no need for fine
adjustment or focusing.

Remote Surveying

With an instrument, a telemetric link and an ordi-
nary prism you can work with remote surveying
which enables you to have the control over the
measured data from the point.
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Operation

Robotic Surveying (only servo)

With a tracker unit and a telemetric link plus an
RMT you can work with robotic surveying. This
means that you can take over the control of the
whole measurement from the point, i.e. you have
a one-person system. On the following pages we
will describe the different measuring techniques
with Trimble 5600 series.
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Conventional surveying with Autolock™ (only servo)

2-22

With the feature Autolock™, you do no longer
have to fine adjust or focus, since this is taken care
of by the system.

e To upgrade a base unit to Autolock™, you'll
only need to add a Tracker unit and a RMT
target. It is also possible to measure in a
conventional way without Autolock™ using
an ordinary reflector.

e When setting out, you'll only need to supply a
pre-stored point and the system will calculate
the necessary data for setting out. Then,
position the instrument with the positioning
key. When the staffman, guided by the built-
in (2.5m/100m), the instrument locks onto
the RMT automatically. You're now able to
fully concentrate on the information in the
display (radial/right angle offset) and direct
the
staffman to the setting out point.

Important information when measuring with
high accuracy (and using the instrument's

Tracker)

To achieve the highest accuracy when measuring
distances shorter than 200 meters and using the
Tracker unit you need to be aware of the
following:

Always use the Miniature Prism (Part no. 571 126
060) mounted on your RMT. If you use a large
reflector like the Super Prism (Part no. 571 125
021), reflections from the Tracker unit may have
influence on the measured distance. The error can
vary from 0 to 3 mm. This error doesn't occur
using the Miniature Prism.



(31 4]5]6]
Select any application, e.g.
measure

Select AutoLock™

Display
— menu AutoLock™

B Activate AutoLock™

Display
- Autolock™ activated

How to work with Autolock™

First switch on your instrument activate compen-
sator, check levelling and set all the required
parameters like PPM-factor etc.

[Main Menu [HONAME |

FProi. Management 1 Special ]
Adijustnent =  Editor 7
iw’ Data Transfer g
ationing Configuration 9
Coordinates S Henote Control o
[2 Measure [Adr: 3|
= A1, BEEEDD0E j=1u) m
ih o006 m |[Hz 45,5341 0N e l
th @.@am m M PF . 5452 gon
[] ﬁ -
{————PHr————— »$———Info————> |

[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

[AutoLock Il |
Autolock :

Press spacebar to activate AutoLock™.

[AutoLock Il |
Autolock Hon |
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Jump back to selected application

Confirm setting

D|5p|ay [2 Measure [adr: 23|
. 1. anonom =0 :
-AutoLock™ active, Th o.eoE m [|Hz 176 8459 Don 9] e l
th o moa m [[ud 2004575 30n
Status symbol o
¥ |0
{————PMr————— ¥{———Info————>
ShO n [bode | Rec JIosdi | R-M JECc JHidPlInpt JCodelsrch] +2 |
Wi

The instrument is now set-up for Autolock™. A
search function can be added as an option. With
this option both sector control and search control
can be used. For more information, follow this
chapter.

Measuring towards an ordinary prism

If you aim towards an ordinary prism with the
Autolock™ option on and press the

Enter key, you will be prompted:

| Error ||nutuLuck

Target not found

| Press any key to continue...

Now please switch off Autolock ™ and start
measurement again!
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Aimin

The adjustment between the two optical axes, i.e.
the Telescope and the Tracker, may differ. The
difference will make it seem like the instrument
does not point towards the centre of the prism,
when using Autolock™ (see fig. below). This is not
a problem since the two axes have their own
collimation data. It is however important to make
collimation test for both axis.

Without Autolock™ .

Manual aiming

With Autolock™
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How to check

You can check how good the instrument is cali-
brated yourself, by measuring towards the same
prism with and without Autolock™ and compare
the displayed angles:

Without Autolock™: The instrument shows
the angles for the tube.

With Autolock™: The instrument shows
the angles for the
tracker.

If the angle deviations are large you should cali-
brate both the tube (Menu 2 Standard Adjust-
ment and Tracker Unit Adjustment),

see chapter 8.



Remote surveying

Remote surveying means the instrument
operator's job is to aim the instrument toward the
reflector. The most experienced member of the
survey crew is out at the measuring point taking
care of the qualified work of checking, coding,
registering etc.

Remote surveying gives you the ability to access
the information where it's most needed. Because
it's out at the measuring point itself you most
often discover how to achieve the best results.

Important information when measuring
with high accuracy

To achieve the highest accuracy when measuring
distances shorter than 200 meters and having the
Tracker unit installed on your instrument you need
to be aware of the following:

If you use a large reflector like the Super Prism
(Part no. 571 125 021) or the Tiltable Reflector
(Part No. 571 126 110) you need to cover the
tracker aperture before you measure the distance.
Otherwise reflections from the Tracker unit may
have influence on the measured distance. The
error can vary from 0 to 3 mm. If you use a Minia-
ture Prism (Part no. 571 126 060 or

571 126 100) this error doesn't occur.

Equipment:

To be able to work with remote surveying you'll
need a control unit at the point. You will also
need to equip your instrument with a radio side
cover (see chapter 1.1) and to connect an external
radio to the Elta® CU. The control unit, the prism
and the external radio will

hereafter be called RPU.
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[ 0] Activate

Remote Control

=B

2-28

Select

(Radio) Channel,
Station address,
Remote address

Toggle
Channel

Key in the selected
station and remote
addresses

Radio communication:

In order for the instrument and the RPU to be able
to communicate you will have to set the same
radio channel at the instrument and at the RPU.
Select a channel with regard to other radio
systems that might be in operation in your
immediate area. If radio disturbances occur, e.g. if
Info 103 is displayed, try another channel.

How to work with remote surveying

First switch on your instrument activate compen-
sator, check levelling and set all the required
parameters like PPM-factor etc.

[Hain Menu ][ HOMAHE ]

Proj. Management 1 Epecial [
Adjustment =2 Editor 7
HMeasure 2 Data Transfer g

o [¥]

Stationing Configuration
Hemote Control

Coordinates

[Renote Control

Channel
Station address
Rermote address

|—|—H

L1 | | Jcent] ___Juin ] JCONW] |



Display

Define

Search Window
Activate
Autom. Center

— Define Search Window

Aim to upper/lower
left corner

Aim to lower/upper
right corner

Activate
Search Window

[Renote Control

Channel
Station address
Rermote address

I—I—!

L1 | | Jcent] ___Juin ] JCONW] |

[Define Search Hindow Il

Search window [OF |
Auton. Center orf
PDlht A Left, topl) Point B (riaht, bottom)

4. 4423 I0n 45,0742 30n
U'1 S5.4555 3Jon A 1@@. 2535 30n

Window

B

For setting a Search Window select one of two
variants.

Variant A:
Turn the instrument and the telescope one after
another.

[efine Search Hindow | ]

Search window [OF |
Auton. Center off

P‘Dlht A (ladt, topd
344425 Fon
S5.4555 3oh U‘1

Pc\lnt E (riaht. botiom
45. 0742 3on
10@. 2535 3oh

[Define Search Hindouw li

Search window on
Auton. Center off
F'Dlht A ELE-Ft-a t-DDJ Foint B (risht. bottom
aon H= &5 @F4E  30n
88 4558 aoh V1 (EEWEEEE Bl son
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Jump back to
menu
Remote Control

=B

Select

Point A

(left, top)

type Hz/V-angle;
Point B

(right, bottom)
type Hz/V-angle

B  Activate

Search Window

E .
Select
Autom. Center
Activate
Autom. Center

Jump back to

menu
Remote Control

2-30

[Renote Control

Channel
Station address
Rermote address

I—I—!

L1 | | Jcent] ___Juin ] JCONW] |

Variant B:

[efine Search Hindow Il |

Zearch window off

Auton. Center orf

Foint A (Left. top) Foint & (risht, bottom
Hz SO, QRIS 30n Hz 55 . @AOEAD 30k
U4 184, AGEH  S0n Y1 RN Soh

[Define Search Hindouw li

Search window

Auton. Center off

FPoint A (Left, topl Foint B (risht, bottom
Hz LZ@En 30N Hz 55.@080 30n
LR 104, DEEO 30N L PE L BDEE 300

[ I N N TN D R R

|Define Search Hindow |

Search window on

Auton. Center (O |

Foint A (Left. topl Point & (risht, bottom
Hz SO, QDO 30h Hz S5.@0eE 300
L fLoR ulc oo J=Tul, ] L keasoiolo o= Taly]

[Renote Control

Channel
Station address
Rernote address

l-l-!

[ I N N TR S T N T



Cent . [Renote Control ]
- Turn instrument Per—— =
to new Station address 1
. R t odd 1
Window Centre enote address
and — T T T Jeenil T win ] Jeom] ]

Set
new direction

conn . [Rernote Control

- Activate RCU mode T—
1
1

Ztation address
Remote address

Display

-Preparation RCU mode Preparing for robotic mode,
please wait...

Display

Systen is now ready for robotic.
.-Press any key to turn Oﬁ: Fress any key to turn off susten.
Rernove control unit from instrument
and connect to radio.

Detach Elta® CU Instrument prepared for Remote Control Mode
from instrument
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Operation

@2  Power On

Select

“Systems.
Trimble 5600”

Display

-Display

-Display

2-32

Search for
active
COM-Port?

Instrument
found at
COM-Port1

Elta® CU
connected
at COM1

Activation of the RPU

Attach the Elta® CU at the prism pole holder.
Connect Elta® CU with radio via serial cable when
using control unit holder (Artikel-Nr. 571 224
030).

Switch on Elta® CU.

Zeiss ElLta Control Unit U401

(] T
f?stensu. Trinble 5600 +¢d

Sdstemsof tware Trimble So@Q

[Auto Detect

Running auto detect on COM3 ...

Press ESC to terninate auto detect
Press ENT to search on next COM-port

[Auto Detect

Instrument found on COM1 ...

Press ESC to terninate auto detect
Press ENT to search on next COM—-port

|ﬁuto Detect

Instrumnent connected on COM1 ...

Press ESC to terninate auto detect
Press ENT to search on next COM-port

& Tip :

Depending on used holder the Elta® CU can
be connected with radio via COM1/3/4!



Display
~Initialisation Compensator
-Check Levelling

Adjustment of
compensator.

Display
- Adjustment of
compensator is running

Display
-Compensator adjusted

or

R
Check Levelling”

Display
— Instrument is levelled

A 2x

Return to
main menu

[251 Tilt Compensation Il

Status
Initialisation necessary

initialisation 1
ing

Compensator
=T euve

[251 Tilt Compensation Il

Status
Initialisation necessary

initialisation 1
ing

Compensator
=T euve

[Adiust Compensator Il

Please Hait...

[251 Tilt Compensation Il

Status

o.k.

Compensator initialisation 1
=T euve ing

[251 Tilt Compensation I

Status

o.k.

Compensator initialisation 1
ec evelling

[Levelling |

0.0025 -0.00z28
Trunnion Sighting
[Main Henu |[MOMAME ]
GIEEIGEGEEEREGIIENE Special 5]
Adiusthen Editor T
Heasure 3 Data Transfer 8
Stationing 4 Configuration 9
Coordinates 3 Remote Control 1]




Aim, Measure, Register

Switch on Elta® CU, activate compensator, check
@R PowerOn levelling and set all the required parameters like
PPM-factor etc.

[Main Menu [HONAME |
nnﬂn anj .tl‘lan?genent é Egg‘:ial g
Select any application, e.g. gﬁh Data Transfer &
ationing Configuration =
measure Coordinates S Renote Control a
Sl Select AutoLock™ [2_Measure | CETE 3]
= 1. EEEER ) m
ih o.moa m |[Hz 45.5341 =3on e l
th o ooa m ||uq $F 5452 @on
[] ﬁ ]
{-————PHr————-— »¢———Info—-——-3 |

[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

DlSpIay [AutoLock li |
— menu AutoLock™ Autolock ;
Firdl | | Jcent] ]| JWin| te] |

Press spacebar to activate AutolLock™.
B Activate AutoLock™

D'Splay [AutoLock I |
i ;O
- Autolock™ activated Autolock
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Display

- Instrument searches RMT

Display

-Instrument found RMT

Search RMT

Enter PI, aim,

measure and record

[Autolock

AutolLock

[Fira) | ] Jeent] ] Juin JSwik] ]

[Tracker

Searching target...

Press {Esc» to abort

[2 Measure [Adr: 20 |
= 1. ooooom =0 m | ..

ih o.000 m |[Hz 208. 1574 Z0n e] e l
th 0.0 m [|ud 107 . 795@_s0n

[] ﬁ -
{————PNr-—-—- »<{——-Info—-—-> |

[mode L Rec | oior LE-m JEcc JHidR JIrnet [codalsroh ] o2 ]

[3 Measure [adr: 21]
B 1. DEoDan =0 G.zoe m ||t

ih @.ona m |[Hz 196517 0N G] v J,
th o.omn m (U1 DD, B350 =0n

10000 ﬁ
{————PHr—-——-—- »¢{-—-Info--——-3

[Mode ) Rec | Ton | R-MJEcC JHidE]Inet]Code]Srch] +2 |

<" Tip:

After recording the memory address is
incremented by one.
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Robotic Surveying (only servo)

2-36

By equipping the instrument with a tracker unit,
even aiming can be done from the measuring
point. The entire measurement is performed from
the point, with the same access to all functions of
the total station as if you were standing beside it.

Robotic surveying means higher production ca-
pacity. During setting-out, it's best with two peo-
ple: one to handle the measuring with the RPU,
and one to mark the points. Of course, one per-
son can perform the entire job.

The unique search function makes robotic
surveying extremely efficient 24 hours a day.

Important information when measuring with
high accuracy

Important information when measuring with high
accuracy (and using the instrument's Tracker,):

To achieve the highest accuracy when measuring
distances shorter than 200 meters and using the
Tracker unit you need to be aware of the
following:

If you use a large reflector like the Super Prism
(Part no. 571 125 021) on your RMT, reflections
from the Tracker unit may have influence on the
measured distance. The error can vary from 0 to 3
mm. If you use the Miniature Prism (Part no. 571
126 060) instead this error doesn't occur.



Equipment:

To be able to work with robotic surveying you'll
only need one control unit, which you after
station establishment etc. disconnect from the
instrument and bring to the point. You will also
need to equip your instrument with a radio side
cover a tracker unit, a RMT (Remote Target) and
an external radio connected to the Elta® CU. The
Elta® CU, the RMT and the external radio will
hereafter be called RPU.

Radio communication:

In order for the instrument and the RPU to be able
to communicate you will have to set the same
radio channel at the instrument and at the RPU.
Select a channel with regards to other radio
systems that might be in operation in your
immediate area. If radio disturbances occur, e.g. if
Info 103 is displayed, try another channel.
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@R Power On

[ 0] Activate

Remote Control

=B

Select

(Radio) Channel,
Station address,
Remote address

B Toggle

Channel, addresses

Define
Search Window

Activate
Autom. Center

Display
— Define Search Window
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How to work with robotic surveying

Switch on Elta® CU, activate compensator, check
levelling and set all the required parameters like
PPM-factor etc.

[Main Menu

][ HONAHE ]

Proj. Managemnent 1 Epecial (=3
Adiustnent = Editor T
HMeasure 2 Data Transfer g

b= [¥]

Stationing Configuration
Hemote Control

Coordinates

[Renote Control

Channel
Station address
Rermote address

|—|—H

1 | | _Jcent] __Juwinl |

[Main Menu |[MONAME |

Proj. Managenant 1 Special [
Adjustrnent = Editor 7
Measure 3 Data Transfer 8
4 9
3 [1]

Stationing Configuration
Renote Control

Coordinates

[Renote Control

Channel
Station address
Rermote address

|-|-H

L1 | | Jcent] ___Juin ] JCONW] |

|Define Search Hindow ”

Search window

Auton. Center off

Foint A (Left, topl) Foint B (riaht. bottom)

Hz T4 443 S0h Hz= &5 . OF4Z =[0oh
S5.4555 3oh LA 10@. 2535 3oh

Window



Aim to upper/lower

Aim to lower/upper

left corner

right corner

Activate
Search Window

Jump back to
menu
Remote Control

=

Select

Point A

(left, top)

type Hz/V-angle;
Point B

(right, bottom)
type Hz/V-angle

For setting a Search Window select one of two
variants.

Variant A:
Turn the instrument and the telescope one after
another.

[Define Search Hindow Il

Search window
fAuton. Center off
FPoint A (Left. topd Foint B (Fiaht,. bottom
Hz T4 . 443 S0h Hz= &5 . OF4Z =0h
S5.4555 30h

100 . 2535 3oh

[Define Search Hindouw li

Search window on
Auton. Center off
FPoint A (Left, topl
Hz

T4 . 4423 30N
S5.4555 Jon

Foint B (risht, bottom
H 45 BFSE F0n
—lnlg}

[Renote Control

Station address

Channs1
1
Rermote address 1

1 | | _Jcent] __Juwinl |

Variant B:

[Define Search Hindouw li

Search window ofrf

Auton. Center off

Point A (Left, top) Foint B (risht, bottom

Hz S0.0@58 39on H= 55 @0@E  30n
101.0000  Jon V1 EEER-EAEEERE Soh
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BB Activate

Search Window

N .
Select
Autom. Center
Activate
Autom. Center

Jump back to

menu
Remote Control

Turn instrument

to new
Window Centre
and

Set

new direction

Activate RCU mode

Display
-Preparation RCU mode

2-40

[efine Search Hindow Il |

Zearch window
Auton. Center off

Foint A (Left, top) Foint B (riaht, bottom
Hz SO.oEEO  3on HzZ S5. @00 300
h 184 . 0000 S0n Lk 9. 0D 30

[efine Search Hindow Il |

Zearch window On
Auton. Center

EDint A (Lest, top)

Foint B (riaht, bottom
4 SO.oEEO  3on HzZ S5. @00 300
h 184 . 0000 S0n Lk 9. 0D 30

[Rernote Control

Channel
Ztation address
Remote address

l-l-!

— 1T T 1  Joeil  Toin ] Joom] |

[Renote Control

Channel
Station address
Rermote address

|—|—H

L1 | | Jcent] ___Juin ] JCONW] |

[Rernote Control

Channe1
Station address
Remote address

l-l-!

[ I N N TR S T N T

Freparing for robotic node,
please wait...




Display
.-Press any key to turn off

Detach Elta® CU
from instrument

Define
Search Window

Activate
Autom. Centre

Display
— Define Search Window

Susten is now ready for robotic.
Fress any key to turn off susten.
Rernove control unit from instrument
and connect to radio.

Instrument prepared for Remote Control Mode

Search Window

[Rernote Control

Channel
Ztation address
Remote address

l-l-!

— 1T T 1  Joeil  Toin ] Joom] |

[Define Search Hindow Il

Search window [OFf |

Auton. Center orf

Point A (left, topl Point B (riaht, bottom)
Hz T4, 4423 30h HZ 45,0762 30h
L &5 .4555 =o0n Ui 1@m. 2535 gon

Window

B

For setting a Search Window select one of two
variants.
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Aim to upper/lower

left corner

Aim to lower/upper

right corner

B Activate

Search Window

Jump back to

menu
Remote Control

=

Select
Point A
(left, top)

type Hz/V-angle;

Point B
(right, bottom)
type Hz/V-angle

B  Activate

Search Window
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Variant A:
Turn the instrument and the telescope one after
another.

[Define Search Hindow Il

Search window

Auton. Center orf

PDlht A Left, topl) PDlnt. E (right, bottom)
T4, 4423 30h 45,0762 30h

U'1 &5 .4555 =o0n U‘1 1@m. 2535 gon

[Define Search Hindouw li

Search window on

Auton. Center off

FPoint A (Left, topl Foint B (risht, bottom
Hz H

T4 . 4423 30N 45 BFSE F0n
S5.4555 Jon ==y

[Rernote Control ]
Channe1l
1
1

Ztation address

Remote address

Variant B:

|D|=_-fin|=_- Search Hindow ||

Search window off

Auton. Center orf

PDlnt A (Left. topl Point & (risht, bottom
SO, QDO 30h Hz S5 EOEE 300

U-1 104 . 0O aon [*F] [ 5 adao EETEY

[Define Search Hindouw li

Search window

Auton. Center off

F'Dlht A (Left, top) F'Dlnt- E (risht. bottom
S0.0@58 39on S5 . @n@d 3on

104, DEEO 30N PE L BDEE 300




-

Activate RCU mode

Display

Select

Autom. Center
Activate
Autom. Center

Jump back to
menu
Remote Control

Turn instrument
to new
Window Centre
and

Set

new direction

-Preparation RCU mode

[efine Search Hindow Il |

Zearch window On
Auton. Center [On |

Foint A (Left, top) Foint B (riaht, bottom
Hz SO.oEEO  3on HzZ S5. @00 300
h 184 . 0000 S0n Lk 9. 0D 30

[Renote Control

Channel
Station address
Rermote address

I—I—!

L1 | | Jcent] ___Juin ] JCONW] |

[Rernote Control

Channel
Ztation address
Remote address

l-l-!

— 1T T 1  Joeil  Toin ] Joom] |

Activation of the RCU

[Renote Control

Channel
Station address
Rermote address

|—|—H

L1 | | Jcent] ___Juin ] JCONW] |

Preparing for robotic node,
please wait...
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Display

Susten is now ready for robotic.
.—Press any key to turn Oﬁ: Fress any key to turn off susten.
Rernove control unit from instrument
and connect to radio.

Detach Elta® CU Instrument prepared for Remote Control Mode
from instrument
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@R Power On

Select any application, e.g.
measure

Select AutoLock™

Display
— menu AutoLock™

(] Activate AutoLock™

Display
- Autolock™ activated

Aim, Measure, Register

Switch on Elta® CU, activate compensator, check
levelling and set all the required parameters like
PPM-factor etc.

[Main Menu [HONAME |
FProi. Management 1 Special ]
Adijustnent Editor 7
T SN DataTransfer 8
ationing Configuration 9
Coordinates S Henote Control o
|3 Measure ||ﬁdr: 3|
= 1. BOEEEHD i) m
ih o006 m |[Hz 45,5341 0N e l
th o @ma m |[ud $F . 545 =Son
[] ﬁ -
{————PHr————-— »¢{-——Info-—--3

[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

[AutoLock li |
Autolock :
Firdl | | Jcent] ]| JWin| te] |

Press spacebar to activate AutolLock™.

[Autolock li |
Autolock Haon
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[Autolock Il ]
AutolLock

Search RMT

[Fira) | ] Jeent] ] Juin JSwik] ]

[Tracker I

Display

- Instrument searches RMT

Searching target...

Press {Esc» to abort !

DISplay [2 Measure [Adr: 20 |
= 1. noamnam =0 m || ..
~Instrument found RMT ih o.080 m (|Hz 208. 1576 son| °T e l
th @.2@3 m ||\ 107 . F7E5@ 30n
[] ﬁ =]
|_(————PNr ————— »¢———Info———-3 |

[mode L Rec | oior LE-m JEcc JHidR JIrnet [codalsroh ] o2 ]

3

Measure [adr: 21]
< 1 = i ajoioiololn] =0 &, 204 m H
- Enter PI, aim, ik o.oon m ([Hz 1%, 6917 =0n (}] V J,
measure ar]d record th o, oDE m ||V AQE ., B3P0 S0n
10000 | ﬁ
{————PNr——-—- »<{-——Info----3

[Mode ) Rec | Ton | R-MJEcC JHidE]Inet]Code]Srch] +2 |

<" Tip:

After recording the memory address is
incremented by one.
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Operation

@R Power On

Select
"Systemsw.
Trimble 5600"
Display Search for
active
COM-Port?
-Display Instrument
found at
COM-Port1

Establishing contact from a  detached
control unit (Activation of the RPU)

Attach the Elta® CU at the prism pole holder.
Connect Elta® CU with radio via serial cable when
using control unit holder (Artikel-Nr. 571 224
030).

Switch on Elta® CU.

Zeiss ElLta Control Unit U401

0
f?stensu. Trinble 5600 Al

Sdstemsof tware Trimble So@Q

[Auto Detect

Running auto detect on COM3 ...

Press ESC to terninate auto detect
Press ENT to search on next COM-port

|ﬁuto Detect

Instrument found on COM1 ...

Press ESC to terminate auto detect
Press ENT to search on next COM-port
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-Display Elta® CU [Auto Detect |
connECtEd Instrument connected on COM1
atCO“A1 Press ESEC to terninate auto detect
Press ENT to search on next COM-port
< Tip :
Depending on used holder Elta® CU can be
connected with radio via COM1 or COM3!
Display [251 Tilt Compensation Il

Status
Initialisation necessary

.~Initialisation Compensator
-Check Levelling

Compensator initialisation 1
ec evelling

[251 Tilt Compensation Il

Adjustment of Status
Initialisation necessary
compensator.
Compensator initialisation 1
ec evelling
Dlsplay [Adiust Compensator I |

- Adjustment of
compensator is running

Please Hait...

Display [251 Tilt Compensation I
. Status
-Compensator adjusted ok,
Compensator initialisation 1
e euve ing
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L2 I

N P
.Check Levelling”

Display
— Instrument is levelled

Return to
main menu

@ 2x

Measure K]

Display
-AutolLock™ active,
Status symbol

G] shown

[251 Tilt Compensation

Status

o.k.

Compensator initialisation 1
=T euve ing

[Levelling |

0.0025 —0.0028

Trunnion Sighting

[Main Menu |[HOMAME ]
Proj. Managenent 1 Epecial [
Adjustrnen Editor 7
Heasure 3 Data Transfer a8
Stationing 4 Configuration =]
Coordinates 5 HRenmote Control o

Switch to measurement towards an
ordinary prism

If you, during a robotic measurement wish to
measure towards an ordinary prism (e.g. when
you wish to measure outside the range of the
tracker), you can deactivate the function
Autolock™ at the RCU in any application menu.

|3 Measure ”ﬁdr: 37|
B 1. @oonom =0 &omz m 1.

in o.ooa m |[Hz 1469 3138 Fon 9] e

th o mma m [|u 100 . A42Z_F0h
{————PMr————— ¥»{———Info————3

[Mode ) Rac JIodfd] R-M JEcc JHidRLInet]Coda]srch] +2
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Select AutoLock™

Display

— menu AutoLock™ active

(] Deactivate
AutoLock™

Display

— AutoLock™ deactivated

(. JEsc
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Jump back

to menu
Measure

[2 Measure [adr: a7 |
= 1. anonom =0 &omz m i

ih o.moa m |[Hz 145 3135 =on 9] e

th o.mma m [|u 1@ . B4ZZE  Fon

. ﬁ =1
{————PMr————— »¢{———Info-————>

[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

[AutoLock li |
AutolLock

[Firngd | ] Jcent] ] ]Wlin |:

Press spacebar to deactivate Autolock™.

[AutoLock li |
Autolock
Firdl | | Jcent] ]| JWin| tk] |
[ Heasure [adr: EXd|
= 1.000000 =0 & 10z m

ih 0.0 m |[rz 169.313F 3on v

th 0.0 m |[u1 100 . 0422 I0h

ik

EEE T




Switch back to robotic surveying

If you wish to switch back to robotic surveying

from measuring towards an ordinary prism, you
can activate the function AutoLock™ at the RCU
in any application menu.

Measure 3 [ Measure [adr: 37|
s 1 ooooon =0 & 10z m
. ih @.o08 m (|Hz 145,545 @0n e
Display th o eoom m |[u 180 0515 _s0n
™ * . . ﬁ ez
-AutoLock™ inactive - ——PMr————— 3 InFO————}

[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

Srch Select AutoLock™ [ Heasure [adr: EXd|

= 1.000000 =0 & 10z m
ih 0.0 m |[rz 169.313F 3on v
th 0.0 m |[u1 100 . 0422 I0h
[] E1fﬁ
{————PNr———-- ¥»<{——-Info--——-% |
[Hode | Rec JIodid | R-M JEcc JHidP]Inet] elsSrch] oZF |

DlSpIay [AutoLock li |
Autolock

— AutoLock™ deactivated

Press spacebar to activate AutolLock™.
B Activate AutoLock™

[Autolock li |
AutolLock

Display
— AutoLock™ activated

[T I I TN . T
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[2 Measure [adr: a7 |
1. BOOEHE E) 4 ABZ i
,@ Jump baCk ?h o.ao0 m ||Hz 149 . 3135 gon 9] t}"
th o.@@e m |[ud B0 . BSZE 0N
to menu B ﬁ il
Measure |_<————PNr ————— »{-———Info-—--3 |

AutoLock™

Search Window
Autom. Centre

Search Window: OFF
Autom. Centre: OFF

Start search

Search Window: OFF
Autom. Centre: On

Start search

Search Window: On
Autom. Centre: OFF

Start search

Search Window: On
Autom. Centre: On

Start search
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[Moce ) Rac JIodis] R-M JEcc JHigRlIrnet]coda]sreh] +2

Autolock™ active, Status symbol shown.

Search functions in robotic surveying

When you are surveying with Trimble 5600 series
in robotic mode there is a number of search
functions that can be very useful depending on
actual application. These functions are described
below.

Instrument searches 360 degrees.

Instrument searches in the area the RMT were
lost.

Instrument searches 360 degrees if the RMT
couldn’t be find in the area the RMT were lost.

Instrument searches in the pre-selected window.

Instrument searches in the area the RMT were
lost.



& Tip : If the instrument in Tracking mode
looses lock of the target (RMT) it
automatically locks on to the target as soon
as it is visible again. This function is useful if
you, for example, are measuring in heavy
traffic with cars temporarily blocking the
measuring beam.

Distance Mode Direct Reflex (Option)

First switch on your instrument activate compen-
sator, check levelling and set all the required
parameters like PPM-factor etc.

[Main Menu [HONAME |
nnﬂn anj .tl‘lan?genent é Eggfial g
M M us tmen 1Tor
Select any application, e.g. @M Data Transfer a8
ationing Configuration =
Measurement Coordinates S Renmote Control a
[2 Measure |[Adr: 320 |
Gm .I‘ = 1. 000000 ) Z3Z.561 m
, ih @.000 m |[Az 70920 30n v
Direct Reflex Mod th o.oea m [|u1 770054 Ioh
Irect heftiex iviode [ ﬁ = @
{————PNr-————- »¢{——-Info-——-> |

(o= ] Rec JoooR]  Jinfc] zor ] 06 Jozet]cire] 3% |
Switch ON / OFF Distance Mode ,,Direct Reflex”.
@ Direct Reflex mode.

The , reflectorless” mode.

In measurement menu the actual settings are
displayed in the instrument status window.
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ctrif 0]

Laserpointer

Default EDM Mode:

Prism Mode
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The following EDM modes are possible:

@ Direct Reflex mode.
The , reflectorless” mode.

@ Direct Reflex mode.
The reflector “Weak signal” mode.
This means lower accuracy.

£y Prism mode.
The reflector mode.

[2 Measure |[Adr: 320 |
= 1.000000 =0 Z3z.551 m

ih @.000 m |[Az 70921 30n v

th o6 m [|u1 P9 EOSZ_ 30h *—

' 9= @
{————PHr-————- ¥¢{——-Info-——-3% |

[Fiode | Rec | oet JEdit] 51 | fFce[Mar]suts [oute
Switch ON / OFF Laser Pointer.
H#—  Activate Laser Pointer

< Note

Laser Pointer and EDM mode switches via
Hotkey is only possible in the measurement
menus.

@ Note

After instrument start the EDM Mode is set
to Prism Mode PM.



Configuration-
Instrument-
EDM-Setting

Configuration-
Instrument-
Periphery-
Switches.

Standard Deviation

Set accuracy
EDM Mode:

DR = Direct Reflex Mode
PR = Prism Mode

Dist interval max.

Set sightdistance to max.
Dist interval min

Set sightdistance to min
Pointer

Laser Pointer ON / OFF
Weak Signal

Set for weak reflected signal

Laserp.OFF (switch off time)

OFF=Pointer always ON
Once=Pointer OFF after
trigger instrument

10 min=Pointer OFF after
10 minutes

Switches

In the Configuration Menu the EDM functions can
also be switched ON or OFF. Enter to configura-
tion menu 915 or 9132 or use the softkey Dset or
SwitP in the measurement menus:

[3 Heasure |[Adr: 330 |
B 1. ooenan =0 73z &&1 m

ih o.oen m ([Hz 7o 9oz0 =on e

th o.000 m [|v1 50,0054 Fon

J 7= @
{————PMNr————- ><———1nfu————>|

[Mode ) Rac JobiH] JInfo] Zon ] D:N JDSet]otre] o5 ]

plus

[EDM Settings

Standard deviation B 1. 003
EDM HMode : DR

Dist interwval nax. H 500 m
Dist interval nin. H 2 n
FPointer : OFfF

Heak signal I Off

or

[3 Measure |[Adr: 330]
= j i oloiolololo] =D ZIZ.581 m

ih @.080 m |[Hz 75,9917 30n v
1h o, mEn mo (M1 2L BES1 30n

' 8= @
{————PHr-————- ){———Info————)|

[Mode LRec ] Del JEdit] o JiFcelMark lsutc]suth

plus

[9132 Periphery Zuwitches

Tracklight
Laserp.0OffF arf
Sound on

fSignal UVolumne 0O

Use I space key to toggle
Press to save settings.

In measurement menu the actual settings are
displayed in the instrument status window.

In measurement menus the EDM Mode can be
switched using the hotkey

2-55



In measurement menus the EDM Mode can be
switched using the hotkey

[+ S R §

The Laser Pointer can be switched ON/OFF using
the hotkey
+ .

EDM Mode and reflector type

Input Menu

2-56

The EDM modes are combined with reflector
types set in the Input Menu of the measurement
program. To enter this menu, press Functionkey
F7 to activate Inpt:

[Input of Paramneters |

R.Tupe: [TV Temp. : & °C

Refl. : 1.300 n

Inst. : 1.705 n Press 2969 hFPa
PrismC: —30 nr

Scale : 1.000000 alaly] : o

Use I space key to toggle between reflector
types Normal Prism, 360° round Prism, Foil and
None Reflector.

Press to save settings.

@ Note

If Prism Mode is set, only one of the three
reflectors can be selected. A ,None reflector”
type can be activated only in EDM DR mode.

The last used mode will be stored and acti-
vated again after reload the program.



Prism Mode Direct Reflex Mode
Reflector Types Reflector Types

None

B8 toggle
H Otk with space key
+ IE]

360° round 360°round

When using EDM Modes?

@ Direct Reflex Mode (reflectorless)

When measuring without prisms or other reflec-
tors. The prism constant and reflector height is set
to zero (default). If needed both values can be
changed in the Input Menu for the ,,None” reflec-
tor type.

Measuring Range: Kodak grey 200m
Kodak white >600m
£B  Prism Mode

When measuring to prisms or other reflectors like
foil. The prism constant and reflector height refers
to the actual selected reflector type and can be
changed in the Input Menu.

Measuring Range: 2- 5500 m (for one prism)
2 — 800 m (for foil reflector)
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< Note

Prisms should be measured in Prism Mode,
because the EDM is then not so sensitive to
disturbing influences and has the highest
accuracy.

Direct Reflex Mode (weak signal)

When measuring in direct reflex mode you may
need to activate the weak signal if it isn't possible
to measure the object.



Direct Reflex Distance Measurement

Appendix
Technical Data

EDM Modes:

@HP

&
@

The values given in the technischen Datenblatt
concerning accuracy, range and measurement
time depend on the following effects:

= Atmospheric influences (sight conditions,
rain, wavering heat)

»  Radiation of the sun at the aim
= Disruption of the beam by moving objects

The range of unambiguity of an indicated meas-
urement covers up to 5,5 km using Prism Mode.
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When measuring in Direct Reflex Mode the fol-
lowing measuring range at the target is signifi-
cant for a measured distance of 100 meters.

DR & PM Mode, 100m

2-60



¢ Attention !

When using Direct Reflex Mode avoid any
interruptions of the beam. If the beam is
interrupted while measuring (e.g. shortly by
moving objects) the mesured distance has to
be checked by remeasuring.

Activation of You can avoid incorrect distance measurement by
Distance intervall activating Distance interval (max., min.) e.g. in the
max., min. measurement program. This is especially advisable

when measuring across roads with havy traffic.

Measured Distance !

When mesuring on surfaces with edges within the
EDM range you have to make sure to definitely
aim at the surface you want to be measured.

< Tip

To seperately measure angle and distance or
indirectly determine points — , Eccentricity”.
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Appendix

Formulas and con-
stants

When measuring greater distances the accuracy of
the distance measurement depends on the correc-
tion of the atmospheric influences such as tem-
perature pressure and humidity. In order to restrict
the atmospheric correction to exactly 1ppm
(mmy/km) temperature has to be determined up
1o 1°C, pressure up to 4hPa and humidity up to
20% along the measuring section.

The correction formulas are given in the appendix.

< Tip
Using Direct Reflex Mode be aware of a
minimum distance of 2 m. If there are unfa-

vourable conditions you cannot fall short of
this minimum distance.



Menu guidance

Menus support the user at any stage of the pro-
gram.

Options menu
1 2 3

[ stationing |[MOMAME ]

Free Stationing
at. Knwn. Pn¥/
Ecc. Ztation

Heightstation/ 4\
/ \
4 5
Key: To select an option, use either the selection cursor

plus or the appropriate hotkey for the
option number.

—_

Menu number

2 Menu title
3 Project name or

address

. Measurement menu
4 Selection cursor
5 Option + number 1 6 /7 2 /3
6 Additional data [E Heasupe VA [Aar: 7 1z
7 Measjcompualues 5 Timeess T B L g
8 Markmg th 1650 m |[ui 10, @335 _Ioh
e . : o

9 Point identification 100015\ __,Me=s.Paint A | =
10 Function keys m?mﬂmwﬁm
11 Status symbols 8 9 10 11 12
12 Next row of

function keys IED to [E) for function keys.

In the measurement menu, you can navigate
between the input fields for point identification
and reflector height using

=5 and D

or the special trigger key @R to start the
measurement.
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Key:

13
14
15
16

17
18
19
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Input option
Input field cursor
Switch

Switch field

Error number
Error type
Error information

Input menu
13

[9243 Contfol Point Error Likits

V4 /
Linear Dew. dr ! [ al. 030
Anale Dev. da 0.0050 gon
Orthog. Dew. dg 0.020 n
Lateral Dewv. dl 0.020 n

EENGEINS can be used in the input field.
ends the entry.

Switch menu
15 16

[92132 Peyiphery Zwifches

Tracklight [OF |
Laserp.0OfFf off
Found on

Signal Volurne 0O

For toggling, use the I (space bar) key in the
switch field.

Error messages in the display

17 19 18
Error Ins¥r. Corr. Standard
123456

Linats Exceeded

Index Correction 1il »> 30 mgon

| Press any key to continue...




Lists
Key: [414 Residuals L2
20 List cursor
21 Function keys

'-E.-'

20 21

@R LD for scrolling.
NED to [EN) for function keys.

Quitting the menu

You can quit all menus with [E3. If any entries
have been made or edited, an inquiry is first dis-
played as to whether the changes should be
saved.

Help function

The integrated on-line help is available in all pro-
gram parts. The help function will be called using
the hotkey

[ETIMEN 5t any point of the program.

Help

5 Coordinates
—— 51 Detail Points
—— 52 Setting Out
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Zeiss Elta® CU and Radio

Zeiss Elta® CU

RCU is the unit for radio remote control of the
Trimble 5600 series.

RCU comprises the components:

. Zeiss Elta® CU (1)
(486 compatible processor), 33 MHz,
8MB Flash)

. Georadio (2)
(radio module, A/4-A/2 antenna)

. Elta® CU holder,

(Option: data cable)

¢ Attention!

Be careful opening the lid for removing the
PCMCIA card!

@2  Poweron
trigger a
measurement

[3  Escape

0 Zeiss Elta® CU

Operation

2-66

The unit can be used with or without a PC card.

< Tip

For a more comfortable triggering of the
measurement use the key.



Zeiss Elta® CU and Radio

on-line (Radio)

On-line (Instrument)

off-line

Special Notes for Elta® CU

Elta® CU is normally meant to be used whilst con-
nected to the Georadio — and takes its power
from Georadio battery (operation time on one
battery is between 6-10 hours depending on
temperature and use of display illumination etc.).

The unit has an internal backup battery, which will
allow a stand-alone operation for up to 2 hours.
At low radio battery a warning comes up.

Now the user can safely shout down the Elta® CU.

The Elta®CU module can also be connected to a
220V office power unit or to a Cigarette lighter
outlet 12V car adapter.

Elta® CU on-line and off-line mode

Full software functionality via radio link to the
Trimble 5600 instrument.

Full software functionality when Zeiss Elta® CU is
attached on the Trimble 5600 instrument.

Power from an external battery (3,5Ah or 6,6Ah).
Access to all menus in off-line mode.
Measurement value entering manually.

Data transfer via PCMCIA-card or RS232C cable.

2-67



Zeiss Elta” CU and Radio

Interface ports

Serial interface COM1.

Connect the Georadio for remote mode or PC for
data transfer to the serial interface of the Elta®
Cu.

Serial interface COM3 and COM4.

Connect the Elta® CU via COM3 or COM4 with
the holder for keyboard unit.
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Zeiss Elta® CU and Radio

(B8] Data Transfer Using a PC card
PCMCIA Card Data
Memory

Zeiss Elta®CU card slot

The Elta® CU provides 8 MB of internal

storage capacity. However, a PC card can also be
used, and allows the easy transportation of data
from the instrument to the Elta® CU.
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Zeiss Elta® CU and Radio
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Annex

Technical Data
Zeiss Elta® CU- In-
formation for first
use

Battery ports

Connector for charger

Charging the backup battery
) Connect the power supply.
(2) Charging time is about 70 minutes.

Radio

The Trimble 5600 has the Georadio that can work
with the system. The Georadio has a removable
battery and the ability to select channels should
the radio signal be disturbed.

¢ Attention

Please be sure that you have the appropriate
license for using the Georadio before using
the data radio. It is the responsibility of the
user to ensure that this license is arranged.



Zeiss Elta® CU and Radio

¢ Attention

If there should arise questions with reference
to the application of the radio data transmis-
sion module please contact the trader in
your country.

< Tip
Set the Data Radio as high as possible on the
prism pole. Radios that are set too low will

limit the range over which the instrument is
operable.
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Safety Notes

Risks in use

Instruments and original accessories from Trimble
AB must only be used for the intended purpose.
Carefully read the manual before the first use and
be sure to comply with the safety notes.

¢ Attention!

e Don't make any changes or repairs on the
instrument and accessories. This must be
done only by a service team or by authorised
technical staff.

¢ Do not point the telescope directly at the
sun.

¢ The instrument is equipped with servomo-
tors. Operate the instrument as described in
this manual to avoid your fingers being
caught between the handle and the tele-
scope body or between the telescope and
the uprights. The forces occurring lie below
the threshold for potential injury. The motors
can be immediately stopped in a hazardous
situation by separating the batteries from the
instrument (loss of datal).

» Do not operate the battery charger and PC
card reader in humid conditions (risk of elec-
trical shock). Do not use instruments while
they are wet.
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Safety Notes

é Attention!

e The magnetic PC card cover should always
be closed to stop environment damage (wa-
ter, dust).

e Check that the instrument has been cor-
rectly set up and the accessories are properly
secured.

e Take the necessary precautions at your
measuring site in the field; note the relevant
traffic rules.

e Check your instrument at regular intervals
in order to avoid faulty measurements, espe-
cially after it has been subjected to shock or
heavy punishment.

e The instrument and accessories must only
be opened by a service team or by author-
ised technical staff.

e Remove the batteries in case of unloading
or a longer time without using the instru-
ment.

o Properly dispose of the batteries and
equipment taking into account the applica-
ble national regulations.

¢ Do not use destroyed plugs and cables for
accessories with the instrument.

e Do not use the instrument and accessories
in rooms with danger of explosion.

2-73



2-74



The first steps cover the set-up and check of the
instrument. The data is stored project wise, and is
controlled via the Project Management.

In the Program Measuring in a Local System,
one can measure using all functions of the
Trimble 5600 series Total Station.

Before Measurement

Project Management

Measuring in a Local System




Before Measurement

Set Up and Centring

¢ Attention!

In order to guarantee the stability of meas-
urement we recommend the use of a
Heavy Duty Tripod.

Set-up:

Fix the tripod legs (1) over the required point us-
ing the tripod locking screw (2). Screw the in-
strument tribrach to the tripod head (3).

Centring:

With the tripod set over the station point, look
through the optical plummet (5) and position the
centre over the station point using the tribrach
screws (4).

¢ Attention!

For precise measurement it is necessary to
control the tribrach-instrument connection.

1. Make sure, that the tribrach is stable and
OK.

2. Set the instrument on the tribrach cor-
rectly.

3. Lock the tribrach screw strong enough.
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Before Measurement

Levelling and Fine Centring

Coarse Levelling:
Level the Circular Bubble (6) by adjusting the tri-
pod legs (1).

Fine Levelling:
The digital fine levelling is accessed using the

hotkey:

e Adjustment [Levelling |
Compensator ~0.0140
Trunnion Sighting
[ Configuration The inclination values displayed are in the same
Instrument unit as set in instrument configuration.
Position the instrument parallel to two of the
‘/. tribrach screws. Turn the two tribrach screws
Hiz together in opposite directions, and the third
alone. Level

°

“\ the instrument in the Trunnion Axis (1) and Sight-

ing Axis (2). Turn the instrument to check the
verticality of the instrument. The levelling error
should be within the working range of the
compensator.

Ces
1

After adjustment press [E59 to return to the
program screen.

Fine Centring:

Check the final position over the point. Move the
instrument on the tripod head and repeat the fine
levelling if necessary.
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Before Measurement

Telescope Focussing

Focussing the Cross Hairs:
With the telescope focussed on Infinity, bring the
cross hairs into focus.

¢ Attention!

Do not use the telescope to look at the sun
or other bright and concentrated light
sources or you risk permanent eye damage.

< Tip

Check the telescope Parallax: Move the posi-
tion of your eye slightly whilst looking
through the telescope. If the cross hairs are
not correctly focussed they will appear to
move. If this occurs, refocus the crosshairs
as above.
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Before Measurement

Check-List
Before measuring, it is a good idea to check the
status of the instrument. You will find the sym-
bols in the display are very helpful. It will also be
useful to use the following CheckList:

1. Set Up ok. ? e Levelling, Centring

2, Adjustment ok. ? e V-Index- and Hz-Collimation

3. Data ok. ?

4. Switches ok. ?
Configuration/ In-

strument / Switches /

5. Battery ok. ?

6. Project ok ?

e Compensator run centre point

e Finelock

e PCCardisin?

e Control RCU) ok.?
e Compensation activated ?

e Units/ Decimal Points are set?

e Measure system ok?
e Recording on?

e Battery Strength , use IR

e |s the current Project ok. ?
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Project Management

Create a New Project

Proj.-Management 1 [1 Project Managenent J[ZOTTELET ]
PROJ_F 9801 11_02_97 12826

BACKLEBH 18029 12_02_97 9922
i T il
or I to select 10_02_97 28677
from the main menu. iew Joet Joorn Jooes fieme Lnea ] 1 [Ea t] |
to create a new The Projects and their file size are displayed in the
project. In- project screen (121 Byte per Data Line).
put a new

project name and

to confirm.

Select an existing Project

Select the Project @ Tip
with the cursor Scroll with PgUp, PgDn, Home, End . Edit
keys. Project data with the Edit softkey.

to confirm as the
current Project.

Connect Projects

Proicrt TOMROOMH ~rmhbhino with

SSlllll  to connect one —hp [Project TAMBACH combine with |

Project with PR
Project JEHNHA
another. GE es LN [

¢ Attention!

After connection, the Project (,JENA") will be
completely integrated and still exists on as a
separate project file.
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Project Management

Edit a Project

to call the editor

(BN Data Management
Editor

[ Editor ][HOCHT IEF ]

1 DDKS 9303 4104

3 KS 9303 4102
4 DDKS 9302 4101
o DDKE 9302 4106

[ Liret Joet Jeo it forcr Jear o Jeest Fict bz
Editor Menu.

Delete, Rename, and Copy a Project

m Delete Project

Rename Project
Copy Project

Project Information

1 Pwrniont Monaooomont
Hu|Cupg Project
£T|[A:“TAMBACH .DAT

EE Project exists |

| [Press any key to continue. .. ]

[Hew Jhel JCorn Joopd Juams BJindo ] Jedit ] |

TUNPUTTER
|

¢ Attention!

It is not possible to rename or copy a Project
if the same name exists.

Info Input the Project
Information.

[18 Edit Project Info |[ZOTTELET |
Proiject Zottelstedt

Proi.—-Nr. 98-0815-4711

Detailer Mr. 3Enith

Observer Mrs. Black

Reflector |

Input of up to 10 Information lines in each Project
Information. 16 alphanumeric characters per line.

PgUPRIPgD:)

to select the other page.

[18 Edit Project Info |[HONAME
Instr.tupe GDHM &00

Instr.MHr. 123456

Date 21.12.2000

Remnark Jena

Renark Carl-Zeiss-Strid]

3-7



blEakl B

Py
o

I

Press to toggle the
measure mode:
SD HzV

HD Hz h

yXxz

HzV

to copy the last
measurement
(measure buffer)
and the Pl with re-
spect to the meas-
ure and registration
mode to the
current project.

Input of Parameters

Reflector
......... th
j?/f
y >y
[3 Measure [adr: 161 ]
= 0.ererar =0 Z5o.1zo m |5,
ih 1.750 m ||Hz 114, 1246 Son G] v l
th 1.a508 m (WM 101 . 5575 3on
10013 Public Housell ﬁ ol
{————PNr————-— 3{-———Info——-—-»

Mode Jrec  Blor JR-M_JEcc  JHidF JInet Joode §Srch ez

or @I to start measuring,
to directly input the target height.

< Tip

Use MODE and Rec to store different meas-
ure values without remeasuring the point.

input

Instrument and Target Height
Prism Constants

Temperature and Pressure

Scale Factor of Local System / ppm
Reflector Type (I +to select)

~ e~ o~~~
u b WN —
NN

|Input of Parameters |

R.Tupe: Tenp. 1= °C

Refl. 2.000 n

Inst. 1.680n Fress | 1013 hPa
FrisnmC: -39 mn

Zcale : 1.000000 PRM : 1]

to select, to confirm.



Measuring in a Local System

The local scale factor will be
used to correct the distance
measurements in a local
system.

Default: s = 1.000 000

Recording Mode

Recording On

[BR| Configuration In-
strument Switches

< Tip

For each reflector type a reflector height and
a prism constant will be stored. If the type of
reflector was changed, the last reflector
height input for this reflector type is selected
automatically. For controlling this leave the
reflector type toggle field by pressing
or

The scale factor of the local system will not be
that calculated using the stationing routines. En-
tering a local scale factor will only effect meas-
urements in a local system.

The values of addition and prism constant and the
values of Scale Factor and PPM are connected.
Changing one value will effect the other partner
value.

(1) R-M for original measured data
(2) R-C for computed data
(3) R-MC for meas. and computed data

A selection of one of the recording modes is pos-
sible only if the right measuring mode is selected.
Selection of the Record mode is only possible
when the recording Configuration is switch to On.
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Measuring in a Local System

Incrementation of  BBeseREs e 161
the point number in }
On / Off o0 Increnent I
(__ T -

(for i ] Coce
& -9999 < Inc £9999 Set the increment step.

to accept.

< Tip

The furthest numerical part on the right of
the point number will be incremented. For
the incrementation it is necessary, that the
point number can be moved to the left in
the point number block of the marking.

Changing the Marking will cause the Incre-
mentation to be switched off.

[3 Measure [[Aadr: 2009
= L clololololo) o o.o@@ m

ik 1.700 m ||= o.088 m e l
th 1.754 m [|= - PR Q3D m

SO ﬁ %
{————PHNr————— ¥»{-———Info————3> o

[ede | Rec | Ton JR-MCEcc JHigrliretfcode] ] 2 ]
If the point number 99 was entered on the left

side of the block, it cannot be incremented to
100. Then the following error message appears:

The incrementation will be automatically switched
off.

Error Incremnenting
Point numnber to high !

Increnentation will be swiched off !

[ Press any key to continue. .. ]

For an incrementation from 99 up to 100 it is
necessary, to enter the number more to the right
in the block.




Measuring in a Local System

Input of the Point Identification PI

Changes the actual

marking
AN Configuration
Marking

Using Codelists

Use the cursors to navigate the input field.

Switch between code fields using =]

Input the Pl using the keyboard or a Codelist.

[3 Measure [Adr: 163 |
= 0.ereira =0 113 348 m || .1

ih 1.750 m ||Hz 10, BgsE =on G] v l
th 1,650 m |[u1 ADE . 2653 s0n

10013 Local Pointl ﬁ ol
{————PNr——o—3»{-—-Info-———-3%

Mode JRec | [R-H_JEcc . JHidF Jinet Jeode Jsrch ez

Input field of the Point Identification Pl (27 charac-
ters) with freely configurable fields.

Call Codelist

|BA| Configuration
Codelists

To activate this softkey, the Pl field must have a
codelist already attached to it (as defined during
the Configuration of the Marking).

The cursor must be positioned within the required
code field.

ROAD_points_18 I[
Code Description
S0P Fetting Out Point
DT Detail Point
HP Height Point
H rig. Foin

e Joel Jir= J —Jorcndor J ] ] ]
Example: Codelist ROAD points 18

Select the required Code with and .

The correct Code is then implemented in the PI
field.




Measuring in a Local System

Prism Search and Prism Tracking (RMT)

Find

1 [92]
=
o
=

Cent

Win

SwtP

Call
AutoLock™

Start searching
RMT

Set centre for
window

Set dimension of
window

Select menu
TrackLight®

Status-Symbols:

AutoLock™On
Tracking On

Tracking lost

Configuration of
Prism Search

Periphery Switches

Configuration
Instrument
Switches / Prism
Sensors

[AutoLock I[ |
Autol ock

[Fina T [ Jcent] T Juin J=utr

Use the Spacebar Il to select AutoLock™ OFF
ON or Tracking.

FineLock: On/ Off / Tracking /

AN Trimble 5600- Operation AutoLock™

< Tip

Use the AutoLock™ function of the
Trimble 5600 for more practical one man
operation of the instrument.

[9141 Ewitch AutolLock ]

AutolLock HEO T

Configuration Menu for the AutoLock™ function.



Measuring in a Local System

Eccentric Measuring / Intersection (=]
Eccentricity [Eccentricity I
. T : E t
Intersection L ue coenter
@éf\ Refl. Offset right
. Length 0.000 i
Gs| Mode Once
Height
[Indirect Surwey |
Tupe Intersections
HMethod Angle ~ Dist.
2. Dist
1.Hzv Mode Once |

Eccentricity

e Length L < 100 m
Reflector Offset:
N O
5. %
right of left of
L) B
front of behind

0

slope (in sighting axis)

to the Centre.

-l
Type:
Type:

toggling between options.
Eccentricity

Intersection

Eccentricity

<R e
\ Point

Tup H Eccenter
Refl. Offset right
Length 0.000 n
Mode Once

Height

-l

Mode Once
Mode Perm
Mode Off

toggling between options.

for a one off Measurement,
for a permanent eccentricity,

to cancel.




Measuring in a Local System

Ecc. Intersection

Method of measurement:

3 2
\ Hzé\, 2. Dist /r

Angle/Dist. perpend.

4)
2

general

Height On To use the height of the
eccentric point in position left,
right, front of or behind to the
centre. The centre height is
calculated for a slope eccentre.

Off no height coordinate.

Intersection
(indirect points)

&%

1.Hzv et Comer
: e point

2 .Distance

H R
e
.= s

[Indirect Suruey ]
Tupe : Intersections
HMethod i fAngle ~ Dist.
2. Dist
1_szi Mode Once

B toggling between options.

Mode Once for a one off Measurement,
Mode Perm for a permanent eccentricity,

Mode Off to cancel.

¢ Attention!

If the height difference between the eccen-
tric point in position left, right, front of or
behind to the centre is large, then set the
height to Off.

The function Ecc. is not available during the
Hidden Point Measurement.



Measuring in a Local System

Hidden Point Measurement (=]
Hidden Point g . R
....................... R2

Record Mode - Hidden

Point:

[

R-M
R-M, R-C, R-MC
R-M, R-C, R-MC

R2-P  Distance between the reflector R2 and
the Prism Point P

R1-R2 Distance between the Reflectors R1 and
R2 on the Prism Rod.

[Hidden Point ]

Rl Mode SO ce |
[ R2 - P H 0.5655n
R1 - Rz H 1.855 n
Tolerance 0.003 mn

Modes: see Eccentric Measurement

Tolerance: Error limit used to check the
accuracy of the measurement of R1 - R2.
Default Value:  0.003 m

[3 Hidden Foint: Refl R1 [adr: 166 |
RA Z.51m m |[50 1600 _1zé m || i

ih 1.758 m ||Hz 11z . 3445 Fon e] v l
RZ o.455 m 1 101, 4&55 30N

100512 Channel Ho S ﬁ ol
{————PNr—---—-- »¢{-——Info————»

Mode Jrec  Blor Jr-M ] JHidF Jinet Joode §=Srch ez

The program guides the user through the meas-
urement of R1 and R2. The
height Z, will always be calculated from  Zgamon,
ih and R1-R2-P values.

¢ Attention!

Using a AutoLock™ measurement can be

problematic, as the AutoLock™ will lock to
the strongest Signal of two prisms inside the
telescope suncircle. Please make a test
measurement before using!




Measuring in a Local System

Object Height Measurement

[a] [ (] 4+ [2]

=

cessible.

After measuring to
a reference point
in Mode:

SDHzV
HD Hz h
yXxz

is this softkey  ac-

AutoLock™ is
automatically
cancelled

The Reference Point defines the line of the Instru-
ment - Reflector (I-R) and the vertical plane normal
to I-R. It is then possible using only the angle
measurement HzV to define heights and
offsets in the plane:

HD Horizontal Distance I-R

(o] Perpendicular position L-R (90° to I-R)
h Object Height from R

|3 Measure || Adr 168 |
UL [E EOmlgp |

i . m i . f=lnl g}

th 1.45@ m ||V A0, ADGZ 30N G]

70032349 Reference Pnt

ﬁ =]
{————PHr—-——- »{——-Info-————% |
ode Jrec JobgH Y Jirdc Jeoid Joo § JotrE Jas ]

Measure Reference Point with (=] .

Eccentric measuring is also possible.

[2 Measure Dbject Height [adr: 169 |
HD 135.8307 m
o 21.025 m e J,
h ZO.5@3 m

700500 Dbject HeighQg ﬁ Fa

{————PHr————— ¥¢{———Info————%

Mode Jrec  Jioe Je-mc gy f ] Joode ] i ]

to measure Object Height + Offset in
HzV measure mode.

Toggle the Mode softkey to see HD Hz h and
record with Rec:

HD Horizontal Distance I-L
h Object Height from Station |



Measuring in a Local System

Control Point Measuring (]
Control Point Toseta Control Point (CtrP). The measurement is
. available in all measuring modes:

Define
[53121 Define Control Point [adr: 172 ]
e = o s sonl 7PN |
i . m 4 . a0h
th 1.458 m ||V P1.2244 3on G]
2136-10034 Control Poing ﬁ o
{————PHr—-———— 3{-——-Info—-—--%

CEREN I R . T EEREE S B

Sight CtrP, Measure with or .

Check Sighting and checking a CtrP is possible in every
measurement routine:

I I

[5133 Control Point ]

dliml dalgonl dalnl
switch to dr -0.001 -0.0002 0.000
New Repeat Measure [EEEN CEE CET R R CIET R S B B
Cig Configuration Results of CtrP Measuring with :
Error Limits CtrP di Length misclosure [m]
Configuration da Angle m_|sclosure [gon] (Hz)
Program dq Cros_s m|§c|osure [m]
dr Radial misclosure [m]

Motorised Directions and Hz-Circle Orientation

Call-up [Sight Targ.: Orient. Inp. Il
. Hz GOF 2264 A0n
Motorised turn U 11,5742 Zon
101=-9980 Direction O
Face1/2 {————PNr————- e rntan_ A,

Input of Hz circle

orientation Input the direction and press Enter to turn

the instrument using the motors.
Hz turn to a Hz - 909 to the right
defined value: Hz - 90% 1o the left

Hz - 180°%9

{ e N
i BS
N




Measuring in a Local System

Corrections of the Measured Values

With this switch,
One can toggle the
various corrections
On and Off.

Compensator On

The measured values will be subjected to the
following corrections:

Influence of Temperature and Pressure (SD)
Prism / Addition Constant (SD)
Inclination of the Vertical Axis (HzV)

Horizontal Collimation + Vertical Index (HzV)

Trunnion axis (Hz)

Circle Eccentricity (HzV)

AutolLock™ Corrections (HzV)

The calculated values (HD, h, x, y, z) will be com-
puted from the corrected measured values and
are corrected by the configured local scale factor.

[2122 Correction Switches ]

Tilt Compensation [On |
Atmospheric Corrections 0On

Toggle with I , Confirm with .

After switching on the instrument and adjustment
of the compensator all corrections are switched to
On.

When the Compensator is switched on, the com-
pensator symbol will be displayed.

¢ Attention!

In order to improve the accuracy of the
keyed in temperature, the instrument should
not be subject to direct sunlight.

Technical Tips in Further switches and
Technical Matters




Measuring in a Local System

Further Switches and Technical Matters @ #— O]

* @[

FIEl

B

Periphery Switches
Trimble 5600

TrackLight®On

Trimble 5600
DR200+

TrackLight®On
EDM mode DR ON

Laserpointer ON

Error Limits On
Error Limits Off

Configuration
Instrument
Switches

[9132 Periphery Zuwitches ]

Tracklight (O |
Sound on
Fignal Volume 0O

[9132 Periphery Zuwitches

Tracklight
Laserp.0OffF arf
Sound on

fSignal UVolumne 0O

< Tip

To activate the Error Limits in HidP, ObjH,
CtrP and 2Fce, switch On in the Configura-
tion of Instruments.




Measuring in a Local System

Toggle the dis-

N
o
=]

=l
>
o

ol O < N =S
q < 2 JNJ
- o ~ 0] 0]

3-20

tance meter
Mode:

Normal / Rapid
Tracking

Height On / Off

Input info line up
to 27 characters.

Measurement in 1

or 2 faces.

Change the actual
Marking.

Delete the last re-

Setting for Distance
Meter Type DR

& Technical Tips

The Temperature and Pressure will have the
following influence on the Distance accuracy:

At £1°C +1 ppm (parts per million)
Ap = 4 hPa +1 ppm

Important Hotkeys:

Ctrl1  lllumination Display + Crosshair
CtirL Levelling Menu

Ctlr B Battery Management

CtirH Help

Ctrl P Track Light (on/off)

Ctrl R Distance Meter Type DR (on/off)*
Ctrl O Laser Pointer (on/off)*

* For instruments type

Trimble 5600 DR200+



4 Stationing

In order to operate the instrument in a coordinate
system, it is necessary to position and orientate
the instrument within the system.

Free Stationing
Stationing on a Known Point
Heightstationing

Eccentric Stationing




Free Stationing

T oo
Q Hz=0 ey

If it is not possible to oc-
cupy a point with a known )
position, one can carry out

a free Station. X[
et F BP
BP Station free TP o
Ys

= : BPye

4 : SDHZV g or HzVgg,

=2 *Syxg . Om, s
& 2 < BP <20 Through measuring up to 20 known Backsight

Points, the instrument will calculate the station
position, the circle orientation Om and the scale

factor s.
The program is separated In order to calculate the station height, the in-
into the plane adjustment strument height ih and the target height th must
and the height adjustment. be measured.

[411 Station [Adr: 296 |

s 1. 00EE06

ik 1.758 m

113 12 1962 Free Stat 1un.
————PHMyr————— )(———Infu————

I N . CETE AN . CETE

Code fSute f |

to input the instrument height ih.

to confirm input of the station name.

Change projects to After the coordinate filter, select the required BP

I
recall BP's from [A1Z Backsight 1 |[FRoOJRaRE |
another. 19 2714 0077  Backsioht Pnt
- ] AJATS Hacks 19|
. 3 7 0429 4022 Backsiaht Pnt
[ see Editor for 4 8 D429 4032 Backsight Pnt

20 8 0429 5077 Center Pnt Z
[Froi Rinet B JEdit Jsrch Jadr Jeae B JFiLt ]

other functions.

Select first Backsight Point.
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Free Stationing

to input a new BP If BP is not in list, input BP:
[72 Input [Adr: 257 |
0 Sod 735 Z55m
“ SEZ594 S8Zm
Z -RERR . @O0 m
37904 BPSH
{————PHr————-— 3{-———Info——---%

CEREN . T . TN N CETE EEEEN - -

Mode for switching between YXZ, SDHzV and
HDHzh.

& Z = -9999.000 for Select the input fields with IEIM.
points without

known height Record with 8. End Input with [Z59.
Free Stationing Measurement
Toggle measure [413 Measure Backsight [Adr: 259 |

mode SDHzV/Hzv | Ke 52 4% Sonl| PN |

th 1.680 m |[vi 571318 =on
o : o

BP with distance 9 2714 0077 W Backsight Pnt | [f

measurement TSN I e I 0 SRR ST S

BP without dis- Start BP measurement with or IR .
tance measurement

< Tip

With Cursor it is possible to edit the
target height th.

For a proper calculation it is possible to have a
minimum of 2 BPs measured with or 3 BPs
measured with only . Therefore:

Select the second BP and measure.

You will then see the first adjustment screen:
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Free Stationing

to measure further
BPs

Off/On to skip the
BP measurement

4-4

[414 Residuals L2 [ = = freae |
Hr. wylml wximl uriml

CEREN GEREN BN FET R EEEEN SN CEAA R EFE

The residuals here are zero, as this kind of selected
adjustment method requires a third point for the
residual computation.

The direction to the third BP will be driven auto-
matically by the instrument.

[Attention |

|In5trunent will turn !

It is possible to remove BPs from the adjustment
to check their influence for the adjustment.

[414 Residuals L2 [ 5 = Fixed]
Hr. wllml valgonl] wuglml
1 —0.001 -0 . 0009 -0 .003

[ Jriore §:EF JoelJrew JHelm Jscle JRelt JLi-A faz

Use the cursors to select the point and
then x£BP. The adjustment will be recalculated.
Pressing the function key again, this point comes
back into the adjustment.

If more points will be removed than required for
the calculation, the following notice will be dis-
played:

|Errur ”Free Stationing |

More Backsights necessaru

|Press any key to continue...




Free Stationing

leted

will mark the point
withad to be de-

New adjustment

to record the
current adjustment
and result

Results Display

Coordinate Position

Y, X  (sy, sx)
Circle shift

Om (so)
Scale Factor

s (ss)

The program will automatically allow the meas-
urement of further BPs as an adjustment.

< Tip

If further BPs are not required for the calcula-
tion, the program will go immediately to the
adjustment.

[414 Residuals L2 [ 5 = free ]
Hr. vylnl vxnl vrinl
1 -0.010 -0.002 0.011
2 0.011 -0.004 0.011
3 0. 000 0.003 0.003
N I 0 . 000 0.003 0 .003

Mode Jriore B:ER ol Jrew JSF-AfJscle JRelt JLi-Afaz

BPs marked with a d are removed from the ad-
justment, and will be deleted when a new ad-
justment computation is needed or selected.

< Tip

Rec will allow the storage of intermediate
adjustments and results that will not be
stored with the final calculation.

The display screen will show the result of the Free
Stationing and the standard deviations:

[415 S ingle Point Adjustmrnent |[ s = free |

=4 0.@14 m T 4F@E3 . 748 m
=5 o.007 m h 1BSSO3S. $7F5 m
=0 @, B0EF 30n om S9Z . 5453 a0n
=5 @, egaaqz = o, PPaSas

| Press anu key to continue. ..

You will then return to the adjustment menu.
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Free Stationing

Adjustment Procedure

The Least Squares Adjustment (L2 Norm) has 2
variations:

(1) Single Point Adjustment
(2) Helmert Transformation

Measured distances will always be adjusted with a
scale factor s = 1.000 000.

The adjustment menu will allow the selection of
both adjustment methods. That means that the
results can be seen from both adjustment types.

The switch is fixed when

. when the Configuration Change is set
to Off,
. Measurement without distances, or less

than two distance measurements
(switch from SP-A to Helmert-Transf.)

The Residual Menu

|414 Residuals L2 ” s = free |

Hr. willml valgonl uglml

[ Jriore §:ER Joel Juew  JHelm JScle

3

The adjustment L2-Norm with a default setting of
single point adjustment.

< Tip

An e in the first column means that the re-
sidual is outside the error limits set in the

Switch to an Configuration.
adjustment with L1-A Norm will allow the detection of a
X absolute gross error in one of the BP measurements.
Residuals > This can then be deleted, and a new adjust-
Min (L1-Norm) ment calculated.
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Free Stationing

Switch to Helmert
Transformation

Adjustment:

vy
VX

vr

y-coordinate
x-coordinate
radial

Is used within
Helmert
Transformation to
switch between
vl, va, vq

Switch to
Single Point
Adjustment

vl is only displayed for
points with a distance.

Helmert Transformation

Measurements to the BPs require a distance
measurement in order that this adjustment type
can be used.

The Helmert Transformation has the same weight-
ing for direction and distance.

[414 Residuals LZ [ = = free ]

[Mode JMare BtER Josl JMew J5P-a fscle JrsLt JLi-a a2
Adjustment L2-Norm of the Helmert Trans-
formation. A BP without distance measurement will
not be used.

< Tip

Mode: Compare with the residuals of the
single point adjustment.

Single Point Adjustment

With SP-A it is possible to control error limits and
direction and distance weighting in the Configura-
tion menu. Itis also possible to have BPs without
a distance measurement.

[414 Residuals L2 [ 5 = free ]

Mr. viinml

valgonl]

— Jiore Ler Ioe Qe TenEoe ettt i a bz |
Residuals of the SPA:

vi Residuals in length
va Residual in angle bearing
vq Residual in normal to direction
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Free Stationing

Scale Factor Free (414 Residuals L2 I[= = free |
or Fixed -| Tnput Scalefactor |"""’||:""':I
| scate 14 T | o m?
a = - ————

I TN BN FETE R CETON

after input.
Standard: s = free Default value s = fixed: 1.000000

Choosing a fixed scale factor will recall the scale
range values set in the Configuration.

If s= Free, then a scale factor is computed for
the adjustment.

If the scale factor input is outside the scale range
values set in the Configuration, then the following
screen is displayed:

414 PBociduasls |2 = — Fvaa
Ay [Bange exceeded ]
M Hin. : .995000
Max. @ DDSDDD ?

a |Pre55 any key to continue...

[ Jriore §:EF JoelJrew JHelm Jscle JRelt JLi-A faz

l.e.: = 5000 ppm scale range value.

< Tip

If the scale factor is fixed the number of
unknowns of the adjustment decreases. |.e.
even for the minimum geometry (2 BP's
with Helmert Transformation) residuals can
be computed.

You also can detect a faulty scale factor due
to displaced BP’s or measurement errors, as
such errors normally have an impact on a
free scale factor.

to switch back Pressing Scle again sets the scale free and the
adjustment will be computed again.
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Free Stationing

Configuration of Free Stationing

Configuration
Free Stationing

Stand. Deviation 2

Setting of standard deviations for both observa-
tions and centring define the weighting within the
SP-A.

[@211 Free Ztationing ]

Adjustrnent Tupe 1 Scale Range [
and. Deviation
Error Linits
Adjustrnent
Reductions

(L0

Configuration menu Free Stationing.

|92112 f2ingle Point Adjust.

ENONEIIE] gon
0.003 n

0 ppn
0.000 n

Orientation H
Distances constant:
Distances linear
Levelling

Default values are given as below:

Accuracy of directions:

Directions: 0.0003 gon
Accuracy of distances:

Distance, constant: 0.001 m
Distance, linear: 0 ppm
Accuracy of centring:

Centring of target: 0.000 m

< Tip
When you enter 0.0, the appropriate pa-
rameter has no impact on weighting.

The weights are used for the SP-A only, but
not for the Helmert Transformation.
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Free Stationing

Configuration
Free Stationing

Adjustment Type 1

Error Limits K]

[BR| Configuration
Instrument
Switch

Scale Range 6

&  -9999 < SR <9999

4-10

You can define as a standard, whether to use the
SP-A or the Helmert Transformation and also
whether to have a fixed or a free scale factor.

[92111 Free Station. Adijustnent Tupe ]

Calculations ! B ICEEE G-I R -1l
Change 0N

Ecale : free
Change : On

Select with [, confirm with IPEEN.

If Change is Off, you cannot change between differ-
ent types of adjustments in your stationing.

Possibility to change error limits, without necessar-
ily breaking off your stationing process.

[92113 Free Ztat. Error Linits

s=fix s=free
Linear Dew. vr HEROHED 0.030 n
Angle Dew. wva 0.0050 0.0050 gon
Orthog. Deuw. wg a.030 0.020 n
Lateral Dew. vl 0.030 0.020 n

Select with , confirm with [PEE)

The error limits will only be used, if the switch Error
Limits is set to On within the configuration menu.

Defining the range within which a scale factor will
only be accepted.

The scale factor might change within the station-
ing process.

[92116 Stationing Scale range |

Ecale Range : % 1[N pen

Example: 1500 ppm would accept scale factors of
0.998500 < s < 1.001500 as a result of the station-
ing. So for distances of 100 m you would accept
deviations of =0.15 m.



Free Stationing

Neighbourhood principle and Distance Reductions

Configuration
Free Stationing

Adjustment 4

The residuals for all BP s of
stationing will proportion-
ally be spread over the co-
ordinate space for all detail
points and set out points, in
order to comply to the so-
called neighbourhood prin-
ciple.

Reductions 5

Measured distances can be
corrected for projections
into the Gauss-Krueger or
the UTM system. They can
also be corrected by a re-
duction from the site height
to the mean sea level.

[92114 Stationing Adjustment ]

Mode :
Height exponent n : 2.0 p=1-D"
Mode: Off / Distance weights
n: o5 /1 / 15/ 2

The residuals are spread according to distance
dependent weights, which are applied to a
weighted average. So the coordinates of any new
measured point are corrected by that individually
averaged value.

< Tip

The higher the value of n, the smaller the
impact of a far distanced BP.

[92115 Reductions

Height H Oon
Projection : Gauss-Kruger |
Height : On/ Off

Projection: Gauss-Krueger / UTM / Off

If distance reductions are applied, they are used
additionally to the existing scale factor s. In that
case the scale factor s only represents tensions of
the BP network and uncertainties in the meas-
urements.

¢ Attention!

Make sure that the Reductions are set ON or
OFF during both Stationing and on-board
coordinate computations!




Free Stationing

Error Handling

If at the end of your stationing error limits are
exceeded for any BP, you will find that BP marked
by e in column 1 and see the message:

414 PBociduasls |2 M= - F.—lc_.e

Tl Free Stationing

Il 1snore Errors 7

) [ves LMY
—Jrerz i Joel Jreu Jr=mn e et i oz
Accept stationing despite the errors.

Back to displaying the residuals.

If the pre-set range for the scale factor is ex-
ceeded, the following display appears:

Ervror Free Stationing
Scale range exceeded !

Cancel Stationing ?

M Stationing is cancelled.

Return to displaying the residuals.
Solve the problem or extend the
acceptance range for the scale.

In case of a SP-A with directions measured only to
3 BP’s, the software checks the standpoint and
the 3 BP"s not to be approximately located on a
circle (no solution possible).

é Attention!

If stand point and 3 BP s are on a circle and
only directions are measured, there is a
warning.

You can solve the problem by at least 1 addi-
tional distance measurement.
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Free Stationing

Heightstationing

After 2D stationing, a height stationing can be
carried out using the BP measurements. At least
one BP must have a known height value that was
measured.

If no BP has a height value, it is possible to carry
out a separate heightstationing from the station-
ing menu.

414 PBociduasls |2 = — Fvaa
MAr[Eree Stationing ]

i i i ]
Il |Heightstationing ? ?
{1

(=]

Yes

[ Jriore §:EF JoelJrew JHelm Jscle JRelt JLi-A faz

The results of the Free Station will be
2D.

M The height of the Free Station will be
calculated from the BP measurements
and the programs goes into the adjust-
ment menu of the height stationing.

[ Heightstationing If it is not possible to compute the height from
the measured points of the planimetric stationing,
then a normal Heightstationing follows.

After Heightstationing the final stationing result
will be displayed:

[417 Stationing DK? i

s D, eeReaT i SERSSOR . 254 m
it 1.650 m [|# S5EPI1G . E9F m
z 111.455 m
1000 Free Station _
{————PNr————— 3{——-Info-————% || yes MiCH |
¢ Attention!

No | The complete stationing (plane
No .. . .
stationing as well) will be ignored.

Ves TGS Stationing results will be stored.




Free Stationing

Results of the Free Stationing

[
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Error Handling

[Z9 to exit the Free Stationing program:

414 PRaciduaals |2 M= - F.—lc_.F_.

Tl Free Etationing

[ | Etationing
exit 2 G

e [ves NN
. Je=c 7 1 ] _Jci= 0 F ] J:1 ]

Remain in the adjustment menu.

M If the results of the Free Station are okay,
then it is possible to go exit to the results
display.

The program will check the computed residuals
against the error limits set in the Configuration.

Results Display

[417 Ztationing OK? |l

I T 470431 .745 m
ih 1.750 m # 0 lESEn3II. eF1 om
Z GHE. A4S m

|113 12 1962 Free Station |

Results Display of the Free Stationing in 3D.

Yes to record the results and use the
coordinate orientation.

Cancel the results of the Free Stationing
without saving.



Stationing on a Known Point

X 4 -
Xpi Hz=0
Stat. knwn. Pnt. 2 -

By measuring up to a
maximum of 20 Backsight

: BP
Points from a known coor- Ko o S '®)
dinate, it is possible to X @
achieve position and orien- - Station known
tation of the instrument : ' >
within a coordinate system. Ys Yoo Ye Y
E> . Syx(z) ’ BPYX(Z)
& 1 <BP <20 4 : SDHZV g Or HzV g
=2 :0m,s
The circle orientation shift Om and the scale factor s
will be computed.
If no height coordinate is available for the known
point, it is possible to compute a Heightstation-
ing.
Selecting Known Station
Coordinate points are filtered into the editor ready
for selection:
to select a point [421 sStation |[PROJHAME |
from another 2 3 5713 Obei Backeioht pnt

. 3 7 0429 4022 Backsight Pnt
pﬂMeCt 4 8 0429 4032 Known EStation
= A Fo U enter Pn
[FroiJinet | JEdit §srch fedr Jenr J JFilt ) ]

to input a new If the required station is not in the file, it is possible
station coordinate to manually enter the data into the editor. Select the
known point with .

[422 station [Aadr: 259 |

= I ojcioojofo) T SFRES]  FA0 m
ik EREET m (s 1BSS03I3. 970 m
Z 349,740 m
g 0429 4032 Known Etation
{———PHr————— »$-———Info————1%

1§ Jeditfinso ) Juiark Joode JSuik ]

AR see Editor for to input the instrument height ih.

other functions
to confirm the station.




Stationing on a Known Point

Orientation of the known station is through:

(1) Backsight Points
(2) Input of a horizontal angle value

[423 Orientation from

Backsight(s) 1
npu a Hz-value

Select with and press .

Orientation through Backsight Measurement
Backsight(s) 1 Select and measure up to 20 BPs from the Project:
(A Free Stationing [424 Backsight 1 |[PROJNAME |
Measurement and : A 00E BSck=1aght Pn
- .. 3 ¥ 0429 402 Backsight Pnt
Adu$ﬂnent 4 8 0429 4032 Known Station

25 8 0429 5077 Center Pnt £
[Proi Rinet B JEdit J=rch Jadr Jene B JFiLt ]

Select with and press [P

If BP = Station, comes the message:

424 Boclciabht 1 IN'PROINOME
-|Stat. Knwn. Pnt. |-
Etat. and point identical
Eelect Mew
|Press any key to continue... |

Frosfinee] 1 Jerchfear Jenr | Jrite ] |
After measurement to the first BP, the Residual
Screen will be shown.

Measure further The instrument will automatically turn to further
Backsights BPs.
|426 Residuals L2 ” s = free |
Hr. willml valgonl uglml

0 . 002
=0 . O]
e 3 -0.007

0 .0004
-0 . 0020 -0.0
0.0016 0.025

—Jror=]:cr Fer ] —T-ri=Je=1r] Gz
Residual Screen. Softkeys similar Free Stationing.



Stationing on a Known Point

Results display

Configuration of
Stationing on a
known point

[BR| Configuration
Programs

If there is a distance measurement to one BP, a scale
can be computed.

[42F7 Stat. Krnwn. Pnt. [ = = freea
b 4FBETT . Fa0m
3 1ASSE3E. 7O m
=0 o, a0ia aon om FPE . Sad4 300
=5 0] =] = 3, PR GG

| Press any key to continue. ..

The display screen will show the results of the
Stationing and the standard deviations:

Circle shift Om (so)

Scale factor 3 (ss)

[9212 =2tat. on Known Point

Stand. Deviation 1
rror Linits

Adiustnent 3
Reductions 4
Ecale Range 5

The Configuration is the same as that for Free Sta-
tioning.

Orientation through input and measurement of a bearing

Input a Hz - Value 2

Input a bearing angle A

[4241 Measure Backsight [adr: 259 |

vz m—m— o Y|

B D429 4022  Backsight Pnt ﬁ Fa
————PMNr————— ¥{———Info-———%

I I N N N R TN EEREN ST -

to input , to measure and orientate the
Hz-Circle.

After orientation, the results of the stationing are
displayed.




Stationing on a Known Point

Results of Stationing on a Known Point

[

[

4-18

Heightstationing

Free Stationing
Error Handling

[Z23 from the residual screen to exit. If no
height is known for the station, then the height-
stationing routine will be automatically called.

The program will check the stationing results
against the set error limits.

[417 Ztationing DK? 1

A GAEES] A0 m
ih 1.750m # o EEEnIS . PFE om
490, FEZ0 m

8 D429 4032 Known Station

Results display of a 3D Stationing of a known station
point.

Check the results,

M to save the results, implement the
orientation and exit the program.

Leave the Stationing without saving the
results.



Heightstationing

z 4
o BP

Heightstation. 4

The heightstationing is used
in conjunction with a 2D

' BP
stationing or as a separate L \’ ______ O
menu program. m
Zs |...t.) \Station
XY
< <

& 1 <BP <20 N - BPye.

<+ : SDHZV g

A

The Station height Zg will be calculated from up to
a maximum of 20 Backsightpoints.

All measurements are performed in the SDHzV
mode, with scale factor s=1. After height-
stationing the previously used scale factor is re-
activated.

[441 Heightstationing [adr: 259 |

in EEEEET m

€ 0429 4032 HeightStation
————PHr--—-- >¢——-Infa-——-—3%

1§ Jeditfinso ) Juiark Joode JSuik ]

Enter station point ID and instrument height ih
after selection in menu Stationing.

Continue with P8 To be proceeded with
Heightstationing in the same way as after any
stationing in the x-y plane:

2 alternatives for Heightstationing:

(1) Measure to BP's
(2) Enter a height value

[442 Heightstationing from

Backsight(s) 1
npu o He 14l
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Measurement and Adjustment

Backsight(s) 1

Select BP with known
height and measure.

I  to measure more
BP’s

I+
w
o

Off / on to skip or
to activate BP’s in
the adjustment.

Configuration
Heightstationing

Standard deviation 1

Define distance range for
weightp = 1.

Error limits 2

Define maximum deviation
in height.

Entering a height value

Selection of BP s and measurements to be per-
formed the same way as in Measurement
Free Stationing. After one BP being measured the
display for residuals appears.

[445 Residuals LZ |l ]
Hr. vzlnl

L

I TN BN CET GETE CIENN .

[KERN

Display of residuals in Heightstationing. For analysis
of the results use the same function keys as in Free
Stationing.

Heightstationing uses the principle of a weighted
average according to the predefined weights (set
in Configuration).

[92141 Heightstationing Ttand. Deviation]

c : =TI n Distance for Height 1

Height for D > C I p = ciDE

Height for D <= c I p = 1

If c =0 I p = 1/Dz

Exam.: up to 30 m distance >p=1
from 30 m distanceon > p = 2/ D2
c=0 >p=1/D2

Input of Height 2

4-20

You can manually enter the height of the station
point. Then there is no measurement.

[ Input : Station Height |

‘ Z so.ogall @ n

After the height entry, Heightstationing is done.



Heightstationing

Results of the Heightstationing

Show result of
Heightstationing

The height of your station and is standard devia-
tion are displayed:

[496 Heightstationing Il |

= 0.0Z¢ m Z 42D, . Fas m

| Press any key to continue...

[E39  When pressed in the display of the
residuals: Heightstationing is finished
and the result is checked in accor-
dance with the pre-set error limit ~ for the actual
deviation in height. That error limit to be previ-
ously defined in - Configuration.

[417 Ztationing DK? 1

ih 1.750m < 490,745 m

‘3 0429 4032 HeightStation

Check the results,

Yes to save the results, implement the
Heightstationing and exit the program.

Leave the Heightstationing without
saving the results.

If Heightstationiong was previously called from a
stationing in the x-y plane, the program automati-
cally returns to that stationing menu, to show the
overall stationing results.
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Eccentric Stationing

Stationing 4
Eccentric Station 3

If the detail points and the

set out points cannot be

measured from a station on
a known point, it is feasible
to set up the station on an
unknown point close to the
known point (the so-called

centre point).

[

4-22

2 < BP+CP < 20

all function keys
please see
Free Stationing

X4 _Bp
<
' '/' Setting Out
X [ \" ____________________ Object
BP " Ecc. Station e BP_
Ys 3
= : BYpassy » Centreyy
R :SDHZV, 7, HZVey e
P EcCyxg . Om

Measure directions to the BP's and com-
bined distances and directions to the centre
point: With these data the coordinates of your
station and the orientation Om of the horizontal
circle are determined. Up to 20 BP s (including
the centre point) can be measured.

Stationing in the x-y plane and Heightstationing
are done separately. In case of Heightstationing,
you have to input instrument height and prism
height.

[431 Eccentric Station [Aadr: 25 |
= 1. AEAADDE
ik 1.75@ m

213 12 1962 Ecc. stationll
<{————-PMr-—---- >¢——-Infa-——-—}%

1§ ] Jirnso ) Juiark Joode JSwib ]

to confirm the entry of ecc. station

Then you can display the coordinates of the centre
point in the editor:

[432 Center

1 9 2714 0077
2 9 2714 0061
3 7 0429 4022
4 8 0429 4032
25 8 0429 5077

[Froi Jinet d Jedit JSrch Jadr Jene J JFili ]

|[FPROJHNAHE ]

Backsight Pnt
Backsight Pnt
Backsight Pnt
Backsight Pnt
Center Pnt 7

Select the centre point and press Enter.



Eccentric Stationing

Measurement Eccentric Station +
[4332 Meas. to Center [Adr: 26 |
MK . 1 =n) Z.01@ m H
Hz 25,1845 aon|| 77 l
th 1.a508 m (WM Y7 . 1510 3ah G] P’
8 D429 SO77  Center Pnt zl—| ﬁ ol
{————PHr—-———-— »{———Info————17

1 8 JR-H JEcc ) JInet Joods §orch ez

Measure [==&] SDHzV (Centre) by or .

Then select and measure first BP in the measure-
ment mode HzV:

[435 Measure Backsight [Adr: 27 |
MF. Z

Hz 242 9714 Foh e J,
th 1.458 m ||\ Pe . 5540 30n
9 2714 0061 Backsight PnQ ﬁ Fa
{————PHr-————— 3¢———Info————%
. J 1 _Jrwu J J  Jiret] I T

[ Free Stationing
Measurement Free Stationing

The display of the residuals is similar to the other
types of stationing:

[436 Residuals LZ [ s = Fixed |
Hr. willml valgonl uglml

0 . 0000
0. 000
3 0.0003

0 .000
0. 000
0.002

I TN BN FETE T CTEN B

3

The adjustment is according to a weighted aver-
age.

"Il  \More BP
Measurements

[ Jriore §:ER ol Jrew JCis Jocle JRslt JLi-Afaz

Backsight pt.:  Measure another BP

Centre: Re-measure centre point
(optional).
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Eccentric Stationing

Scale factor

[BA| all other function
keys please see
Free Stationing

AN Free Stationing Re-

sults of Free

Stationing

4-24

In Eccentric Stationing the scale factor cannot be
free. However, you can enter any fixed scale fac-
tor, as long as it is in accordance with the pre-
configured scale range.

Default: s = 1.000000

< Tip

Do not locate the eccentric station point too
far away from the centre point.
A feasible distance is 10 m.

For greater distances it is better to choose
the regular Free Stationing, the centre point
then being used as one of several BP’s.

The Eccentric Stationing concludes in the same
way as Free Stationing. You can then proceed
with Heightstationing, if required.

[417 Stationing OK? Il |

= 1.002000 T GFOF3IZ . G63% m
ih 1.750 m ®  CIOSEZES . 355 m
< Z4ad . 550 m

213 12 1962 Ecc. Station |

Display of the results of Eccentric Stationing and
Heightstationing.

Ml for storing the results and then finishing
the Eccentric Stationing.

Leave Eccentric Stationing without
recording the results.



5 Coordinates

After a stationing in a higher-order coordinate
system the program Coordinates follows with the
measurement of detail points or the setting-out of
points in this coordinate system.

Detail Points

Setting Out




Detail Points

Coordinates 5

Detail Points 1

Determination of the coor-
dinates and heights of new
points by distance and an-
gle measurement in a
higher-order coordinate
system.

The actual stationing will be
used by the Detail Point
program (including the
scale factor).

The program Detail Points
is similar to the program
Measure in a Local System.

Selection of the
measuring mode

YXZ

SD HzV

(=] HDHzh

Recording Mode:

R-M, R-C, R-MC

R-M

(=]  R-M, R-C, R-MC

Configuration
Instrument
Switches

5

N

.
>

Y Y
[51 Detail Points [adr: 124 ]
= 1. 0006 =0 ZZ7 010 m || i
ih 1.758 m ||Hz 13,1262 =on e] v l
th 1.450 m 1 1@1 ., 155% 3an
76 200034 Detail Point ﬁ e
{————PNr---—-- 3¢{-—-Info————%

Mode Jrec  BIods JR-MJEcc  JHidF Jinet Joode §Srch ez

or @I to measure the point.

R-M  for original measured data
R-C for computed data
R-MC includes R-M and R-C

It is possible to record oriented (by stationing, see
figure) or not-oriented Hz-directions. For coordinate
computation oriented Hz-directions will be used.



Detail Points

Stationing Check,
displays the actual
Stationing.

[Etationing | ]

= 1. QEEEHEE v SEGGET. 23T m

ik 1.758 m (|X SOEESS.541 m

< 1530.574 m

100558 Free Station
{————PHNr————— »{———Info————3
ress any key to continue...

Eccentric Measuring / Intersection (=]
Eccentricity [Eccentricity |
Tup : Eccenter

Intersection

L
— Refl. Offset right
. Lenath 000
S". Mode Once
Height

[Indirect Suruey ]

Tupe Intersections
HMethod Anale ~ Dist.
2. Dist
1 Hzv Mode Once |

l
Type:
Type:

toggling between options.
Eccentricity

Intersection
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Detail Points

Eccentricity

e LengthL < 100 m

Reflector Offset:

NN

right of
o

front of

£

“

left of

behind

slope (in sighting axis)

to the Centre.

Ecc. Intersection

Method of measurement:

2. Dist
1. Hzv

Angle/Dist.

4
21

general

5-4

Elvz Z
-

perpend.

Centre
Point
L Tup : Eccenter
— Refl. Offset right
. Lenath 000
S". Mode Once
Height

I toggling between options.

Mode Once

Mode Perm

for one eccentric measurement,

for a permanent eccentricity,

Mode Off to cancel.

Height On To use the height of the
eccentric point in position left,
right, front of or behind to the
centre. The centre height is
calculated for a slope eccenter.

off no height coordinate.
Intersection
(indirect points)
1 HzV S Corner
point
2.Distance e
@
|Indirer_'t Survey |
Tupe : Intersections
HMethod i fAngle ~ Dist.
% 2. Dist
1 Hzy Mode Once ]




Detail Points

I toggling between options.

Mode Once for one eccentric measurement,
Mode Perm for a permanent eccentricity,
Mode Off to cancel.

¢ Attention!

If the height difference between the eccen-
tric point in position left, right, front of or
behind to the centre is large, then set the
height to Off.

The function Ecc. is not available during the
Hidden Point Measurement.
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Detail Point

Hidden Point Measurement

[a] [ [E]

Call Hidden Point

Recording Modes HidP:

=

5-6

R-M
R-M, R-C, R-MC
R-M, R-C, R-MC

R1

R2-P  Distance of the reflector point R2 to the

rod point
R1-R2 Distance of the reflectors R1 and R2 on
the rod
[Hidden Point ]
R Mode :
Rz - P H 1.115 nm
R2| Ry - Rz : 3.500 m
Tolerance : 0.003 n
Mode: similar to eccentric measure

permitted maximum value for
accuracy of the R1-R2 distance.

Tolerance:

Default value: 0.003 m

The program gives a hint, if the tolerance value is
bigger than permitted.

[31 Hidden Point: Refl R1 [Adr: 166 |
RA Z.51@ m |[50 100 1zé m || i

i 1.750 m ||Hz 112 . 3448 90h G] e J,
RZ @.455 m ||\M 101. 4458 30ohn

100512 Channel Ho S ﬁ o
{————PHr————— ¥{-———Info————»

ode Jeac  Bioe Jr-M o J  JHicE Jivet Joode §Sech foz

The program defines the order of measuring R1
and R2 by the help of the display information.
The height Z, will be computed from the station
height Zsranon. the instrument height ih and the
R1-R2-P distance.

¢ Attention!

Be careful using AutolLock for hidden point
measurement. Test first.



Detail Points

Object Height Measurement

[a] [ (] 4+ [2]

(oLl After measurement

=

to a reference
point with modes

SD HzV
HD Hz h
YXZ

this function key is
available.

AutoLock will be
automatically
switched off

Switches the
display of

HD O h,
HzV,SDHzV
HDHzh,YXZ

The reference point defines the line Instrument-
Reflector (I-R) and the vertical plane normal to I-R.
Now it is possible, to measure object heights to
points in that plane only by HzV angle
measurement:

HD Horizontal distance I-R

(0] Orthogonal dev. L-R (90° to I-R)

h Object height to R (reference point)
[51 Detail FPoints [Adr: 191 ]
R L |
i . m i . f=lnl g}

th 1.45@ m ||V A0, A0Z4 30N G]

700334 Reference Pnt ﬁ i
{————PHr————- »¢{———Info————%

[ode Y Rec BIoii dR-M JEcc JHide JInct oode et ) oo ]

Measure in modes (=] [E:]  Eccentric

point measurement also possible.

[51 Measure Obiect Height [adr: 199 |
HD 113,892 m
o 16.173 m e J,
h PG m

100120 Dbject heighQd ﬁ Fa

{————PHr————— ¥¢{———Info————%

11 JrCooe

— ] = |
to measure object height + orthogonal
deviation with .

Mode is a switch between the display of HD O h
and HD Hz h. Recording with Rec.

HD Horizontal distance Instrument - L
h Object height to | (instrument )
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Connecting Distances

Detail Points

The connecting dis-
tance to the last
measured point will
be computed.

To record the con-
necting distance

2 Face Measurement

[511 Connecting Dist. [Adr: 202 |
a0 40,011 m
HO FP.54Z m
h -3.451 m
29000 Conn.Distance ﬁ
{————PHr—--———-— »¢———Info———-3

N - N D D D DN D N —_—

Press Rec to record the connecting distance.

or [E9 back to the measuring menu
without recording.

toggles between
face 1 and

face 2.

AN Configuration
Programs
General Functions
2-Face-Measurem.

5-8

[51 Detail Points Face 1 [Aadr: 460 |
= 1. QEEEDE =0 . aEEEg m

ih 1.5588 m |[Hz 13,1154 30n e l
th 1.5503 m ||\ 104 . 8541 30on

123456 Face 1+z20

{————PMr—-———-— »¢———Info——--3%
Zick] —J o=t Jedit] =11

After measurement in face 1 the instrument turns
automatically in face 2. After measuring in face 2
the instrument turns back to face 1.

¢ Attention!

Using Autolock is not possible.

The measurement values and mean values of
measurement in face 1 and face 2 will be com-
puted and stored as defined in the program con-
figuration.



Detail Points

If the error limits are exceeded, comes

Error HMeasure in 2 Faces
Limnits Exceeded
HMeasure
dl = 0.0000 n Accept 7
dH= = 0.0000 gon
du = -0.2400 gon

To accept and save the mean value.

No saving. New measurement is possible.

Distance and AutoLock with Tracking

When in Measure or Detail Points use the follow-
ing technique for faster topographic surveying:

1. Turn on Autolock to Tracking

2. Turn on Distance Tracking to D:T

Rec 3. Use the Rec softkey to record the current dis-
played position

'\-I.— If the prism is lost, the symbol for “Prism lost”
' appears in the display and the TrackLight turns on
automatically helping to rebuilt the connection.
The Rec softkey is locked for this time.

Setting the Search Window to Automatic Center
ON the instrument aims close to the target direc-
tion after loosing contact.

¢ Attention!

If distance tracking is switched off by press-
ing 33 or D:N, the measure buffer will
not be filled with new values and the Rec
softkey stores the same (the last tracked)
value again and again.
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Detail Points

Value Corrections

in this mode does a precise measurement
using the FineLock function. After then it comes
back to the distance and FineLock tracking mode.

[

[

[

Configuration
Instrument

Configuration
Programs

Annex
Formulae

The measured values will be subjected to the
following corrections:

¢ Influence of Temperature and Pressure (SD)
manual setting

Prism / Addition Constant (SD)

Inclination of the Vertical Axis (HzV)

Horizontal Collimation + Vertical Index (HzV)

Trunnion axis (Hz)

Circle Eccentricity (HzV)
e Autolock / Tracker Corrections (HzV)

The calculated values (HD, h, X, Y, Z) will be com-
puted from the corrected measured values and
are corrected by the following (selectable) influ-
ences:

e Scale factor from stationing

e Projection reduction (Gauss-Krueger or UTM)
e Height reduction

e Refraction and earth curvature

e Best-fit Adjustment

The exact formulas are given in the annex.



Detail Points

With this switch,

One can toggle the
various corrections
On and Off.

Compensator On

[9122 Correction Switches ]

Tilt Compensation O |
Atmnospheric Corrections 0On

Toggle with Il , Confirm with .

After switching on the instrument and adjustment
of the compensator all corrections are switched to
On.

When the Compensator is switched on, the com-
pensator symbol will be displayed.




Coordinates 5

Setting Out 2

Setting-out of coordinate
points.

The actual stationing will be
used by the Setting Out
program (including the
scale factor).

The TrackLight of the
Trimble 5600 is very useful
for setting out points and
will drastically reduce the
time needed to set out a

point.

[BR| Configuration
Instrument
Switches

Reference System

Rectangular Coordinates

TN
P\ e ?

QP (Set Out Point)

vy P
Ve

: ‘ tation
. >
Y, v
[52 Setting Out |[FPROJECT |
Coordinates 1
Stat. Check =

Setting out menu.

It is possible to record oriented (by stationing) or not-
oriented Hz-directions. For setting out parameter
computation, oriented Hz-directions will be used.

Rectangular Coord. 1

= :S,P
4 :(SD, Hz, V)s
: (dl, dqg, dr)ps

Setting out using coordinates Y, X, Z with or-
thogonal corrections dl, dg, dr or coordinate
corrections dy, dx, dz. After the call-up there is a
selection of the set out points supported by a
coordinate filter from the project file.



Inpt

to enter a co-

ordinate

select another
project

Data Management
Editor

Call up a new point
from project file
without saving the
last point meas-
urement.

with prism
tracking activated,
the instrument will
not turn
automatically to
the bearing.

to realign the direc-
tion of the Trimble
5600 to the re-
quired nominal di-
rection.

[520 Call Zet Out Foint |[FPROJECT ]
18 142278 Set Out Pnt 1
19 142279 Set Out Pnt =2
L o U (=] 11T} F'n
21 142281 Set Out Pnt 4
22 142282 Set Out Pnt 5

[Proi Rieet ) JEdit)srchladr Jene B JFiLt]

Recall the set out point from the project data. It is
possible to recall points from another project, or
input directly.

[521 Setting Out [[Adr: 1277
= FRCEEErE HO &5 378 m || i

ih 1.550 m ||da O.0a08 90n GJ e l
th 1.730 m

AZE000 Tet Out FoinQ ﬁ 2. %
{————PMr————-— »¢{———Info———-3 I

[ Jroni [Ptot] RC JeRie] 0on Jiret [oooe]oren] o2 |

After selection the direction and distance to the
set out point is displayed.

At the same time, the motors turn the instrument
to the correct bearing and vertical angle.

The prism should be aligned to the telescope
direction.

measure the position of the prism and
displays the setting out screen.

The Setting Out screen

[522 Setting Out [[Adr: 1277 ]
o BGs7 m ||Aa AR e ol |
q -Q. m = -Q. j=lulyg}

=] 3 o.070 m GI

TEE000 Tet Out Point ﬁ v, %
{————PMr————-— »¢{———Info———->3 I
[Fiode [Homi JPtot] f-c Jekie] o Jiret]code]arcn] o2 |
X3  to save the set out coordinates and to

select another point e.g. from another
project file.

Pressing Mode will display other values:




4 Bl | i+

9]
=
o
=

- e
BE
O

Selection of
misclosures:
dl, dq, dr or
dy, dx, dz

AutolLock-Tracking
distance :tracking

distance:normal

AutolLock modes

Record mode

Configuration
Program
Coordinates
Setting Out

dl, dq, dr length, cross, and radial
misclosures

dy, dx, dz coordinate differences

HD Horizontal Distance

da Angle misclosure

If the error limits for a set out point are exceeded,
then the display will show a star as a warning.

Setting out with AutoLock in Tracking

Using AutolLock and Distance Tracking together
provides the fastest solution.

The distance softkey is used to turn the distance
tracking on and off.

Recording of the set out point is only possible
after a normal distance measurement

A single measurement is activated with

o PWR]

Recording

The recording mode is set within the Configura-
tion Coordinates Setting Out , but can be toggled
using the softkey R-M, R-C, R-MC.



Before recording, the error in the setting out is
compared with the error limits set in the configu-
ration.

If the error limits are exceeded:

Error Settina Out
Error limits exceeded!

Repeat Heasurenent 72

MGl to repeat the measurement.
Record and call the next point.

Zooming the dI, dq [522 Setting Out [Adr: 124
displa dl -0.387 n J,
piay. daq -1.930 n
Eev01 Set out Point ﬁ =,
L————PMr————— »{———Info————3»

voge | JRLot JR-MR L) JInet Joode §Srch ez

Press Plot again for normal viewing.

Station Check

This is used to check that the correct station coor-

dinates are occupied, and that the orientation of
the circle is correct for the coordinate system.

[Etationing i ]

s 1. 00EE06 A SE4423. 2533 m

ik 1.758 m (X GAFSSS. 541 m

< 1530.574 m

100558 Free Station
{————PHNr————— »{——Info————3%
ress any key to continue...






6 Advanced Applications

This chapter describes advanced applications in

the daily surveyor’s practical work. This applica-

tions are implemented in the menu Coordinates
and Special of the Geodimeter® software.

Point-to-Line Distance
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Point-to-Line Distance

SE 6 [6 Epecial |[PROJEKT |
. . Multiple Rounds 1
Point to Line 2 Point to Line 2
L Flane
a
1

Area Conmnputation

Determination of Point-to- Connecting Dist.
Line distances. The line is
defined by angle and dis-
tance measurement of two
points or the recall of these
points from the project file.

Pr 0%+ /
o /
- P; Q\.\' Yst,

© Station

Survey by quasi-perpendiculars, staking out of
points or profiles orthogonal to a line can be done
by the help of this measuring method.

The line defining points P, and P, can be meas-
ured from a free selectable Station S.

For the point measuring P; orthogonal to the line
in a local system the x-axis will be defined by P, P,
with P, as the coordinate origin.

The heights refer to line point P, with height z=0
or a heightstationing.

Selection of measuring in a [61 Point to Line |[PROJECT |
local system or a coordinate

oordinate ysTten
system.
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Point-to-Line Distance

Measuring in a local system (=]
Local System 1 6111 Measure Point F1 Madr: 235 |
= |Point to Line |
" [Coadina the last 1line? J;
e [ves [EWE|

Switch on and se-
lect the height ref-

erence

No height

[Mode ) Rec BIciéJR-M JEcC JHidRJInet Joodelsrch] »2

The last measured line and their coordinates will
be loaded by the program.

Program goes further with.

Line measuring:

[6111 Measure Point F1 [adr: 225 |
= 0. eerras =0 Z57.z35 m || 1.

ih 1.758 m ||Hz 74,1245 =on G] v l
Th 1.450 m "k @A, 0545 30N

1001 Line Point 10 ﬁ ol
{————PNr—---—-- »¢{-—-Info————»

[ode ) Rec BIcié JR-M JEcC JHidRJInet Joodelsrch] »2

The height reference for defining the line can be
selected by the Softkey Zon:

1. Height from P,
2. Height from heightstationing
3. No height (Zoff)

If no other height reference is defined, the height
from P, is default

or @I to measure line point P,

[6112 Measure Point P2 [Aadr: 227 |
= ERCEEE =0 Z77 255 m || i

ih 1.758 m ||Hz 1Z4 . 4545 =Zon e] v l
th 1.450 m 1 0@, DS 30N

1002 Line Point 20 ﬁ =
{————PNr---—-- »{-——Info————»

[ode ) Rec BIcié JR-M JEcC JHidRJInet Joodelsrch] »2

or @R to measure line point P,

If P, and P, are identical, a message appears in the
program.
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Point-to-Line Distance

New line [6113 Result [ = fixed |
. = 1. QEDDDE HA1 o.oeo m
measuring *xz 219 744 m
as 0.2 m = 219744 m
Line P1 P2
{————PHNr————— »{———Info————>

Stokf

Result of the measured line P, P,. The x-axis is
defined by both points with point P, as the coor-
dinate origin.

Accept the line measurement.

Station check To check the station coordinates referring to the
coordinate system defined by the line.

[Etationing Il

= T, e g v S1.1%4 m
ik 1.758 m (|X Z1.414 m
< 1.857 m
Station
{————PHNr————— »{———Info————3
Press any key to continue...

Point-to-Line distance measurement

After defining the line, point P, measuring can be
done. The orthogonal position and the line dis-
tance of the points (y;, x) to the line P, P, will be

computed:
Switching the dis- [6114 Measure Points [&dr: 229 |
s D, eeR0gd b 0.2910 m H
play to show - 1 - G555
yXxz or yxZ 5012 }I:zL rl«luflzl R
HD Hz h Stor L eec Loer Jeai ] e Dere Lo Lute
SD HzV
or @I to measure the points P,
Zon Height on The heights h; of the P, can be interpolated to the
Interpolated height deflrjed line P, - P, by toggling the height softkey
to Zint. P.
No height T
hl _________________ -0 Pz
Py gommmmmmmmm T
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Point-to-Line Distance

Measuring in a coordinate system (=]

Coordinate System 2 The program starts similar to the local system. You

will be asked whether or not you wish to use the
last line.

A stationing must be done
before measuring poin-to-
line distances in a coordi- Line definition

nate system. can be done by

. Measuring both line points
(similar to the local system),

J Call-up of both points from project
file,

o Combination between measuring and

call-up for both points.

In case of a new line definition the program leads
automatically to the call-up (Edit) for the first

point Py
[7 Editor |[FROJECT ]
2 37700 BF2
3 37029 BP3
4 37103 BP4
5 37702 Line Pnti
- L ne Fn

FroJrrec ] oer Jea e =rer Jrar JonrJeeeiJF o] o
call-up the point P, from project file

or
Back to the Editor [Z53 goes to the measurement menu:
to call-up the line [6121 Measure Point P1 [[Aar: __ ==5]
[ wlmirlel A a0 Z57F 235 H

p,omt from project Th 1.75@ m ||Az Za 1245 mon e] v l

file th 1.450 m |[ui 10 . B5345  Foh
1001 Line Foint 1l—| ﬁ =
{——=—PNr--———- »{———Info-———»

StCkf Rec Joal JEdit]  JiFce Jrsrkfsutc JSute ] 21 |
or @R to measure line point P,

Measuring or calling-up of the second line points
leads to the result display:
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Point-to-Line Distance

s Length of line [6123 Result [5 = fixed |
= 1. QEDDDE HA1 o.oeo m
HZ ZA19. 744 m
as 0.2 m = 219744 m
Line P1 P2
{————PHr—--———-— »¢———Info———-3

I I N N N D B B

Station check The local Station coordinates referring to coordi-
nate system defined by the line will be displayed
(not the higher-order coordinates):

[EStationing I[

= ] T 151,194 m
in 1.750 m ||X 1Z1.414 m

Station
{————PHNr————— o ———Info————3
ress any key to continue. ..

Display of the station coordinates.

[BR| Configuration .
p < Tip
rograms
Special To activate recording Grid Coordinates,
Point to Line switch On in the Configuration of Instru-
ments.
Point-to-Line distance measurement
[BR| Point-to-Line The measurement is similar to measuring in a local
Distance system.

Local System
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7 Data Management

This chapter describes the entry, transfer and
storage of data.

Editor

Data Transfer

Data Format

PCMCIA Card Data Memory




Editor 7 [7_Editor |[PROJECT ]
1 3vr0L BP1
o BF

it in- 3 37089 BP3
For the. entry of pom'F in 4 37103 EP4
formation and coordinates. S FREE STATIONING

Display and editing of the

project file using selectable
output filters.

The editor menu displays the addresses of the
current project file and their contents in an abbre-
viated form (27 Pl characters).

If an output filter has been set, this is indicated in
the menu title bar.

Keys frequently used in the editor

Up and down cursor keys

PgUlIPgD.| Scrolling the display by four
address items

CEm (=] Jump to the first and last

addresses
Navigating between input fields
Recording entries
[Esc] Quitting the editor

Quitting an input menu (Inpt, Edit)

[Z33 Quitting the current input menu.
If any entries made have not been saved with

the following enquiry appears:
&Innllf Mencts- - ﬁl

[Input =/

Apply Changes 72

123 [ves GCNN
(__
I

— — — Jre]oocs
The change (entry) is saved.
The change is not saved.
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Entering a data record

Editor input menu

g e H

o
=

o N =~

Switching between
the entry of

YXZ /yxz
SDHzV

HD Hz h

Incrementation
for the entry off

Incrementation
for the entry on

Changing the
marking

Calling the code-
list

Measurement in a
local System
Use of codelists

Select Inpt to get to the editor input menu:

[72 Input [Adr: 87 |
T ZZ4S40 . 124 m
H SEIE57.35¢ m
Z -WPEE  EIEE m
1000 12 1356 Backsight Pn§
{————PHNr—--——-— »¢{-———Info————%

GEECY NPT B FTE N CETA EEEEY .

Point identification (PI)
Coordinates
Directions and distances

Entry of:

The Mode button permits you to switch between
different input modes (corresponding to the
measuring modes).

¢ Attention!

In the YXZ mode, you have to enter the
value Z=-9999.000 m for points of un-
known height. The height Z=0.000 m is
considered to be a known height and is used
as such by the programs.

Recording the entry

The data line entered is saved at the end of the
current project file at the address displayed in the
address window.

For recording.

The line entered remains available in
the display and can be edited for the
next input line.

The memory address for the next
line is incremented by 1.

input

Quitting the input menu.
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Editing a data record

7-4

Editing a
data record

Changing the
marking

Calling the code
list

Recording
a record

Search for record

or address

Select a measured or entered record in the editor
menu using the cursor buttons. Press the Edit
button to have the complete record displayed.

[74 Edit |[Adr: 835 |
T ERE Z1J
H 5540475, 3543
2705475 m
201709 KT71
{————PHr—-———-— »{———Info————%

| Fkec | ] |=rchlade JHarkjcode] ] ]

Only coordinates or values defined by input can
be edited here in the displayed input mode. Origi-
nal measured data cannot be edited.

@B LN Selecting further records for display-
ing and (if possible) editing.

If you select a record to which attributes such as
headers, scale, ih, project info line etc. have been
assigned by the program, the record is displayed
and the PI can be edited using Edit:

[74 Edit

|[Adr: 533 ]

||T iz is a Project Info Line
[ JFec T [ J=rch]adr JearkJcode] T ]

Display of an attribute line (e.g Info Line).

Save and Quitting the display

The edited record is saved without the need to
quit the editing function. The same address in the
project data file is used for saving.

Searching for a record or address

3 Searching for records




Filtering of records

Setting an output
filter

For data transfer or dele-
tion, it is often advisable to
define a filter by combining
several optional criteria.
Only the relevant records
are then displayed for fur-
ther use in the editor.

[¥9 Filter |[PROJECT ]

Mode :
all from:
to H

7227223333233 333332333332

GEEEN CEE I N G BTN CET EEEEY -

Menu for the generation of filters. The filter cur-
rently selected is displayed. If no filter has been
set, the input fields are blank.

Filter options

Point identification (text or code blocks)
Addresses from - to

Point numbers from - to

Attributes of values (Y-X-Z, SD Hz V, etc.)
Combinations of these options

Filter effect

e If the Plis used for filtering, only the records
with the selected marking are filtered.

e If other criteria are used for filtering, the
filter applies to all markings

¢ \With a combination of PI + other criteria,
the selected marking applies.

Setting a filter

Press to activate the selected filter. After
that, the filtered brief display appears again. The
active filter is shown in the menu bar:

[ Editor Filter PI -~ ¥-¥-7 |[PROJECT ]

[ProiJInetdDel JEdit fSrchBadr J ENr JRepl JF Lt ] 32
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AD>A

Resetting an out-
put filter

Activating or
changing the
marking

Filtering acc. to

coding with code-
lists

Address filter

Default address range:

from:

to:

7-6

first address

last address

Resetting a filter

7O Filtar leRNaERT
Moo | feset Filter? E—
Rl [ves_GCHE
H??

== ... - - —--- - Hn

GEEEY I B N TR GRS EEREY

M All the data of a project is displayed.

Point identification filter

Select Mark to activate the current marking or to
change to a different marking.

If the marking defines code blocks, you can select
these as filter attributes using Code.

[¥9 Filter |[PROJECT ]

Mode :
all from:
to H

PRPRP Objie Frn Def {Info}>
A I o=l ||

Example: Filtering for records with "Spl” code and
point numbers with the leading numbers 1013.

Enter your data in line with the format of the
selected marking (blanks are significant).

Filtering according to address ranges

Set an output filter from address i to address j.

[79 Filter |[FROJECT |

Mode ! Adres,
a11 frun:_”
to H 8

| e e e e B e o e v e e e e e e e e b e e e e v

Example: Filtering for records in the address
range 1 to 88 of the complete project file.



Point number

filter

Filtering acc. to

?

data attributes

is like a wildcard

Filtering according to point number ranges

Set an output filter from point number i to point
number j.

[72 Filter |[FROJECT ]

Hode : Pointnunbers
. Erun: 2000
[n) H

| iy el el o elp i i i v o e i

Example: Filtering of the point numbers 8000 to
8015 for data records which include the data
attributes Y X Z for the selected marking.

Filtering according to point numbers is independ-
ent of the marking, unless Pl is used as a filter
criterion at the same time.

Other in-between records containing information
(headers, text lines, etc.) are omitted.

Filtering according to data attributes

By default, all data attributes are accepted for
filtering. The Mode input field shows All in this
case.

[¥9 Filter |[PROJECT ]
Hode !
L from:

to H

Reaetd _§ ] F+F §AsA ] coded J ]

The Mode softkey permits you to filter out the
following 11 data combinations:

All / SD-Hz-V / Hz-V / HD-Hz-h / y-x-z / y-x-? /
?-2-2/Y-X-Z/Y-X-?/?-2-Z/ HD-O-h

< Tip
In this way, you can simulate coordinate files
or measured data files, for example.
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Searching for data records

CaIIing up search [¥5 Searches [PROJECT ]

ppppppp Objie Frm Def {Infol>
1 I 1 ]~ J [Juarkjcoo=] ] |

Mask-oriented search for data lines according to
different criteria. The output filter currently se-
lected is effective.

Search options:  Point number
Code or text
Time (if incl. in marking)
Combination of these options

To enter the search criterion, proceed in the same
way as for the setting of a Pl filter.

If you have searched for a mask before, this mask
is offered for editing or for continued search.

< Tip

The search is only made in records with the
selected marking.

The placeholders "?" in the mask permit the
use of any character for the search, i.e. if no
search is necessary in the Pl position, "?" can
be retained. Entered blanks are significant.

Changing the Mark- When you select a different marking, the search
ing mask is deleted. The layout of the placeholders 2"
is automatically adapted to the new marking.

If code fields have been defined in the selected
Calling the Code- marking, you can search the code from the asso-
list ciated codelist.
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Search to file end

Search to file be-

ginning

Search for/calling

up addresses

Starts the search.

The search starts at the current address and con-
tinues downwards to the file end. You can use the
up and down keys 2\ and 2/ to change the
search direction. If the search is not successful, the
following message is displayed:

Error Editor Zearch
Mot Found !

‘????350 Buil Cor 27?772 2727277 |
[

ppppppp Obie Frnm Def {Infol*

Press and ked to continue. .. ]

If the search is successful, the cursor moves to the
relevant record in the editor brief display.

< Tip

Searching for Pl in a large project file, it helps
to save time if you start the search from an
address near the Pl required.

[ca11l |[FROJECT

Address e %F
T T S=Tres

34 Std DEU before Adjust.
35 Etd Dev. before Adiust.

[Proi RInet dnel JEdit)srchladr JPHr JRecl QFiLt ] oo ]

Enter: 1 < address < n
(n=last address used)

The last address n of the project file is always
displayed by default.

The start and result of the search correspond to
those of the Srch function. The output filter cur-
rently selected is effective.
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Search for/calling [ Call [PROJECT |
up point numbers Point nunber I

rree

before Adjust.
[Fro e oat Jediifsrerdade Jenr Jreai Jriii] o2

Enter:  Point number

The start and result of the search correspond to
those of the Srch function. The output filter cur-
rently selected is effective.

< Tip
The search for an address and point number
is made irrespective of the marking. The

markings PI1, PI2 etc. used in the project file
must be configured in the instrument.

W Search and re- 78 Searches

place {————PNr—---—- >¢-—-Infa-——-—%

1 I I | = [ Juarkjcocel ] |

Mask-oriented search for and replacement of data
lines in the same way as in the Srch function.

Enter:  Search mask (-string)
Replacement mask (-string)

To entry of the replacement string

Start search / replace

Search direction

LR

Confirmation of replacement:

78 Foorchoco
4001[Replace |
( —_—

Hith Confirmation? EE

500 ves [N

{—— 11— — —— =
[T 1 I ] J [Jrarkfcoc=l ] |




Deleting data records

The new string without prior enquiry re-
places all strings conforming to the
search criterion.

M  Each replacement is preceded by an en-
quiry, with a display of the data line

found:
[¥51 Replace? [Adr: 288 |
‘9600 Free StInt
{-——-PHr--——-- »¢{———Info-——-3*
The displayed data line is replaced by the
new line.

No replacement, search is continued.

After completion of the search / replacement, the
result is displayed:

[Search and Replace |

| 11 Lines Found! |

|F‘ress any key to continue... |

EXl Deletes data re-

cords

This function deletes the data line marked by
cursor in the project file:

7 Efditor NPROIFKT
| Delete =

Delete line *?

| Yoo |
[Prodlinet]Dal Jedit]sechlade | EHr JReel JPiLt] sz |

The record is deleted.
No deletion, return to the editor menu

If an output filter is set, this function deletes all
records set in the current output filter:




lgri E):_.';;te ||DI:!I'I.1I:I"T| _|
Delete all data in filter?

- [Fes L ‘-

[ProiJinet el JEdit JSrch fadr | PNF JRecl JFiLt] s2 |

Al records in the current output filter are
deleted.

The current output filter is then reset, and all un-
deleted data of the project file is displayed again.

No deletion, return to the editor menu

After deletion, the data memory can be reorgan-
ised in the same way as by the OrgP function:

7 Editnr Filtar a—3a ~ allaclPRNOOFPT
[ | Zet Addresses within the Project |
not sequential!

AReorganise 7 ves =

[Proi RInet dnel JEdit)srchladr JPHr JRecl QFiLt ] oo ]

Data memory reorganisation.
Caution! This deletes the data for
good!

No data memory reorganisation.  Atten-
tion! Gaps in the addresses! But  the data re-

mains available in the project file!
Data recovery after dele-
tion? ¢ Attention!
Yes, but be careful when Only the reorganisation of the data memory
using external editors ! will physically delete the selected records in

the project file. If this process has not yet
been started, you can reactivate the address
ranges selected for deletion by using an
external editor and replacing the delete iden-
tifier "™ in column 119 of the record by a
blank. Please note, however, that the record
length of 121 bytes (characters) must not be
exceeded!




Further function keys

After the deletion of records, you return to the
editor menu (brief display).

Project change

Data memory reor-
ganisation

You can change the current project without hav-
ing to quit the editor. When you quit the editor,
the project originally selected is reloaded.

Reorganises the data memory in the current pro-
ject.

This button is available if data has been deleted
without subsequent memory reorganisation, and
if address gaps therefore exist in the project file.

7 Efitor lerNaFECT
-|Data HReorganization |-

Start Reorganization 7

ves [N
T T 1 T T T ] J—] ]

Data memory reorganisation.
Caution! This deletes the data for
good!

No data memory reorganisation.  Atten-
tion! Gaps in the addresses! But  the data re-
mains available in the project file!




Data Transfer

Cable
PCMCIA

Data transfer can be done
between by

& Rs232C ca-  Geodimeter® (&>  PC PCMCIA-Card
ble interface

Etacu®e (&  PC Cable (offline)

PCMCIA-Card

PC @) Elta CU Cable (offline)

PCMCIA-Card




Data Transfer

Data Transfer 8

Cable for data transfer us-
ing the Xon/Xoff protocol:

EtaCU (&> PCCable:
plus PC adapter

Cat. No.

PC Cable 571202 188
PC adapter 571 202 204

[B Data Transfer |[FPROJECT ]

Zfend Data 1 Rencote Control G
Heceiuve Data

Data transfer between Elta CU and PC.

Etacu® (& PC

Connect theElta CU with an extermal battery or
power supply and start the Elta CU in Offline-
Mode. Then connect both devices by a serial
interface cable plus pc adapter and start the
necessary programs for data transfer.

Default Interface parameters for
transmitting and receiving project files:

Baud rate: 19200
Protocol: Xon/Xoff
Parity: none
Stop bits: 1
Data bits: 8

< Tip

For data transfer to the PC, you can use the
MS-Windows™ Terminal program, or the
Zeiss Control Centre software.

¢ Attention!

The data transfer via the foot connector of
the Trimble 5600 is not active.




Data Transfer

PC Terminal settings

Set the communication port
as shown in the pch’iAture ~Baud Rate
(e.g. for Windows™ 3.xx S0 D300 O 00 O 1200
Terminal program with Cr 2400 O 4300 @{55i0; O 19200 i

9600 Baud Rate):

Data Bits— | Stop Bits

Qs 08 07 @8 {@101_5 &2
[ Parity Flow Control Connector

® Mone (@ Xon/Xoff None +

1

} Odd  Hardware COM?2- »

 Even t None

O Mark

@] Space| [] Parity Check | Carrier Detect

For sending or receiving a project file, set the
terminal preferences as shown in the following
picture:

= Terminal Preferences

[ Terminal Modes | ~CcR s CRALF
4 Line Wrap ] Inbound
B Local Echo < Dutbound

&4 Sound

[ Cursor
[ Columns @ Block  Underline
g0 @132 & Blink

Terminal Font = | I'lranslatinns
None
H United Kingdom ]
M5 LineDrd | D KN
Terminal EJ enmar orway
EJ:BM to ANST:

(<] Show Scroll Bars Buffer Lines:

[<] Use Function Armow.and Chl Keys for Windows

To send or receive a project file, select for transfers
"Send text file" or "Receive text file".



Data Transfer

Example Windows™ 95/98 The COM port settings can be switched in the
or Windows™ NT Hyper- Hyper-Terminal Program of Windows™ 98 or
Terminal Program with Windows™ NT under Flle > Properties >
9600 Bits per second: Configuration as follows:

COMZ Properties

Tip: for a much faster data To send or receive a project file, select for transfers
transmission switch off the “Send text file" or "Receive text file":

“local echo” in the

Hyperterminal ASCII- Send Text File

Configuration. [Sropetemoa | &) 5]

2] Proj2435.dat

Proj2434.dat
Test file (% TXT) =




Data Transfer

Elta CU Data transmission

Send Data 1

For the transmission of data

files.

Transmits data files

Configuration of

interface parame-
ters

[Fend A ]

DIHNI =101 15730 GESTERH 11011
[IEHHER =k 10_02_97 28677

PROJ_F 9801 11_02_97 12826
BACKLEBN 18029 1z _0=_97 9922
TAMBACH 43681 HOHAME 42229

[E=TAT= I I N S T S R T

Use the cursor keys to select the project file
required and transmit it with Send.

[9151 Edit Parameters

Baudrate [19200] Data bits a
FParity Hone Stop bits 1
Protocol Hon-¥off

Configuration of Elta CU interface parameters. The
same parameters has to be set on the external
device (PCe.g.).

Baudrate: 1200/ 2400 /9600/ 19200
38400/57600/ 115200

Parity: no/odd/even

Protocoll: Xon-Xoff / Ln-Ctl / Rec500

Data bits: 8/7

Stop bits: 1/2

B to select parameters,
to accept.



Data Transfer

m Change drive

Use the softkey Dir to change the drive:

Data drive Elta CU®

A\ PC card drive
D:\DATEN internal drive

This change will be displayed in the menu bar
with

Send A\

Send D:\DATEN

< Tip
The instrument or program at the receiving

end must be set to the receive mode before
you can transmit the project file.
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Data Transfer

Data reception

Receive Data 2 [ Target File I

NHanme [EEARTS I

For receiving data files.

Enter the new file name.

to enter the target to accept sets the instrument in the
file name receiving mode.

Target drive is the actual data carrier:

AN (for Elta CU® PC card drive)
D:\DATEN (for Elta CU® internal drive)
Configuration of Configuration of interface parameters is similar to
interface parame- Send Data.

ters The Elta CU is now waiting for the file from the

transmitting end:

[ Tara=t Fila I ]
|Receiving |=

Na|Please Hait... |

[Cancel with ESC
[Fece T — T T T T T T T ]

[Z33 to continue after receiving the data.

< Tip
Time-out occurs after 45 seconds without
data communication.

The message "Data format error” indicates a
data error. The program returns to the data
transfer menu.
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Data Format

M5 data format

Project file <NAME>.DAT

<NAME> Project name

M5 record format

1 Address block

1 information block
3 numerical data blocks

M5 data line

When you set up a new project, an ASCII project
file is created whose records conform to a
predefined format.

The Geodimeter® uses the Zeiss M5 data format,
which is the common standard for all Zeiss
surveying systems.

All'5 data blocks are preceded by a type identifier.
The 3 numerical data blocks have a standard
layout comprising 14 digits. In addition to the
decimal point and sign, they accept numeric
values with the specified number of decimal
places.

The information block is defined by 27 characters.
It is used for point identification (PI) and text
information (Tl e.g.).

The address block is comprised of 5 digits (from
address 1 to 99999).

The data line of the M5 format has a length of

121 characters (bytes). The multiplication of this
figure by the number of addresses (lines) stored
gives you the volume of the project file in bytes.

Blanks are significant characters in the M5 file and
must not be deleted.

The example describes an M5 data line at address
176 with coordinates (YXZ) recorded in unit m.
The point identification of marking 1 is DDKS
$402 4201. Column 119 includes a blank (no
error code).

The end of the line has CR, LF (columns 120 and
121, shown here as <=).
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Data Format

Heoy J Col. 120-121:  Carriage Return <, Line Feed
8z - Column 119:  Blank field, in case of error ,.e"
22 Col. 114-117:  Unit for block5

-EE
§ § g Z Column 99-112: Block5 value block
B2 . Column 96-97:  Type identifier5 for block5

- @ E . Column 91-94:  Unit for block4

R Column 76-89:  Block4 value block

¥ B
§ E % Column 73-74.  Type identifier4 for Block4

[\_g} 5 P Column 68-71:  Unit for block3
P A w

“EE 28 Column 53-66:  Block3 value block
G ow v

3‘% E - Column 50-51:  Type identifier3 for block3
2
% § E = Column 22-48:  Information block Pl or Tl

IR (point identification Pl or

"2 e text information TI, TO etc.)

= Column 18-20:  Type identification2 Pla (a=1-0,
- for 10 Markings) or Tl

D-E. Column 12-16:  Memory address of data line

-2 oy H
e E E Column 8-10:  Type identifier1 Adr for address
w =

BE 3 Column 1-6:  Defines M5 format

Lay'o?n As‘s\gnmem E;amp\e W blank | Separator
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Data Format

Explanations to the data line

Abbr. Description Digits Characters Meaning
For  Formatidentifier M5 3 alpha Elta® Format
Format type 2 alpha 5 meas. data blocks
Adr  Address identifier 3 alpha Value1
Valuel 5 numeric Memory address
T2 Type identifier 2 alpha Value2 (Pla,Tl, TO...)
a Marking Value2 1 numeric a=1,2,3,.,90
27 alpha PlorTl
T3 Type identifier 2 alpha Value3
Value3 14 numeric 14-digit value
dim3  Unit 4 alpha 4-digit unit
T4 Type identifier 2 alpha Valued
Valued 14 numeric 14-digit value
dim4  Unit 4 alpha 4-digit unit
T5 Type identifier 2 alpha Value5
Value5 14 numeric 14-digit value
dims  Unit 4 alpha 4-digit unit
? Identifier 1 alpha Error message, or =
Special characters ASCIl code Hex code
| Separator 1 ASClI 124 Hex 7C
" Blank 1 ASCIl 32 Hex 20
< CR (Carriage Return) 1 ASCII 13 Hex 0D
= LF (Line Feed) 1 ASCII 10 Hex 0A

7-23



PCMCIA Card Data Memory

PCMCIA cards

- PCMCIA
- SRAM

. W Insert This Way I

Centennial

TECHNOLOGIES, INC.

Recharge
Card

Elta CU - SRAM-Cards

7-24

- ATA-Flash Cards

The memory concept of the card is fully MS-
DOS®-compatible. The project memory is only
limited by the storage capacity of the card.

< Tip
When the card is full, you can continue
storage on the D:\ drive of the Elta CU®.

There is an internal memory with minimum
of 3000 data lines available.

SRAM and ATA FLASH PCMCIA cards can
both be used.

When using SRAM cards, make sure to check the
charge condition of the integrated battery at

regular intervals. If this is not possible, change the
battery about every 2 years to be on the safe side.

The SRAM card, i.e. the card is automatically
loaded during its use in the drive

If you are planning not to use the SRAM card for a
prolonged period of time (> 1 year), you should
save the data, as there is the risk of battery drain
and the resultant loss of the data.

According to the manufacturer, rechargeable
SRAM cards have a battery life of approx. 10
years.

¢ Attention!

Please use only the PCMCIA cards
recommended by Trimble.



PCMCIA Card Data Memory

PCMCIA drives

The PCMCIA drive is installed as drive A\ in the
Elta CU®.

The Elta CU® reads and writes SRAM and ATA
Flash cards as well.

Make sure that other computers and PCMCIA
drives also use drivers compatible with the
Elta CU® drivers for reading and writing the card.

¢ Attention!

Please use only the PCMCIA drives and
drivers recommended by Trimble AB.

When in doubt, please contact your
authorised Trimble dealer.
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PCMCIA Card Data Memory

Formatting a PCMCIA card

Hint to navigate in the full

display
/AN
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Elta CU®
Operation
Graphical Display

With the Elta CU® it is possible to format a PC
card.

Mai~ Man MeROOFECT

Adi Programn Exit ?

ita Yes HNo

Coo. === = T

4Hmﬂm

[Z9 in the main menu to leave the program:

go to the MS-DOS® mode.

Elta CU command:

C\>SRAMFORM A:\ (example)

¢ Attention !

With this command it is possible to format
the internal flash drive D:\ of the Elta CU®.
This leads to the lost of data and the

Elta CU® software. Please make sure, that
drive A\ was selected.

To format different type of PCMCIA cards
select the following commands:

SRAM Card: SRAMFORM
ATA Card: ATAFORM
Linear Flash: FLASHFMT

The formatting can take 1-2 min.



8 Adjustment

The instrument adjustment defines all corrections
and correction values for the Trimble 5600®,
which are required to ensure optimum measuring
accuracy.

Adjusting V-Index / Hz-Collimation

Adjusting Tracker

Adjusting Compensator
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Adjustment methods

Adjustment 2

The menu item Adjustment
offers the following ad-
justment programs:

Instrument Corrections
Standard

Tracker

Compensator

8-2

Increased strain placed on the instrument by ex-
treme measuring conditions, transportation, pro-
longed storage and major changes in temperature
may lead to misalignment of the instrument and
faulty measuring results. Such errors can be elimi-
nated by instrument adjustment or by specific
measuring methods.

[2 Adiust |[HONAME
S tandard 1
Tracker 3
Conpensator =1

Adjustment menu.

Determination of the vertical index correction
(V index) and sighting axis correction (Hz colli-
mation).

Determination of the collimation corrections.

Determination of the compensator run centre.

¢ Attention!

Before starting any adjustment, allow the
instrument to adapt to the ambient tem-
perature and make sure it is protected
against heating up on one side (sun radia-
tion).



Instrument errors and their correction

i Vertical index Trunnion axis
correction

The vertical index error is the
zero point error of the vertical
circle with respect to the

vertical shaft.
C Sighting axis
correction

The sighting axis error is the
departure from right angles
between the trunnion axis
and sighting axis.

Horizontal circle

k Trunnion axis
correction
The trunnion axis error is the Vertical axis

departure from right angles
between the trunnion axis
and vertical shaft. It is deter-
mined at the works and its
correction is stored in the
instrument.

Further errors are;

Compensator run centre
error

Tracker unit error
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Adjusting V-Index / Hz-Collimation

Standard 1

Determination of the sight-
ing axis and vertical index
corrections, or setting the
valuesc =i=0.

New Calculation 1

Determination of the c and
i values by measurement in
two faces.

8-4

The vertical index and sighting axis corrections
should be recomputed after prolonged storage or
transportation of the instrument, after major
temperature changes and prior to precise height
measurements.

< Tip

Before starting this procedure, precisely level
the instrument using the electronic level.

To determine the corrections, sight a clearly visible
target in Hz and V from a distance of approx. 100
m. The sighting point should be close to the hori-
zontal plane (in the range V = 100%%% + 1092%),

[211 Instr. Corr. Standard ]

C @, BpEs aon
i @, a0as son
Hew Calculation 1

et c=U,1=0

The current ¢ and i values are displayed in the
readings window.

C sighting axis correction
i vertical index correction

[212 Instr. Adi. Face 1 |[Adr: 478 |
Sisht with: Hz 134 . 32406 =0n e

Cross Hairs 5] 100, G450 0N

1000 c 7 i Measurg ﬁ L
{————PHr-————— 3¢{-———Info————>

I R B I R N LETE [

for measurement in face 1. The instrument
then turns automatically to face 2. Sight the same
point again.

for measurement in face 2.



The new vertical index and
sighting axis corrections are
computed automatically.

Set: ¢=0, i=0 2

[214 Instr. Corr.: Select Il

aLd Mew
[= @008 3on||c 0. Da0s 3on
i 0. 0aa gon||i -0, @Ens Jon

| Ve o |
The new values are saved.

The old values are retained.

& Technical

During the computation of the vertical index
and sighting axis correction, the program
also determines the compensator run centre.

Tolerance exceeded

If either the c or i value exceeds the admissible
range of = 50 mgrads, the following error mes-
sage appears:

Error Instr. Corr. 3tandard
Linits Exceeded

Index Correction lil > S0 mgon

| Press any key to continue...

The values are not saved, and the menu for new
calculation is displayed again.

¢ Attention!

If the values remain outside the tolerance
range, despite accurate sighting and re-
peated measurement, you should have the
instrument checked by the service team.

Setting the c and i values to zero.
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Adjusting Tracker Unit

Tracker Unit 3

Determination of the colli-
mation corrections similar
to the optics of the tele-
scope. The V-Index and Hz-
Collimation are taken into
account.

Adjust/activate the compen-
sator before.

8-6

The initialisation of the compensator has to be
done before.

[2 Adjust |[MOMAME
Standard 1
Tracker 3
Compensator o

Select Tracker adjustment

[Adjust Tracker Il

1. Ain at active target
2. Start with {RETURM>

Aim to the RMT.

Start Tracker adjustment

< Tip

Precisely sight a clearly visible RMT from a
minimum distance of approx. 100 m.
Better aim to the RMT in working range!

for adjustment measurement

[Adiust Tracker Il

|Please Hait...

Tracker adjustment is running.



The new values of the
corrections are recorded
automatically.

The adjustment is automatic and can take approx.
30 seconds. Please take care not to move the
instrument or RMT during this time. The program
returns then back to the menu.

d Attention!

Please pay attention that the RMT is not
obstructed during the adjustment e.g. since
of traffic and there is no influence of vibra-
tions onto the instrument or the RMT.

Adjustment failed

| Error ”ndjust Tracker

Target lost or not found

[ Press any key to continue...

RMT was obstructed.
Start adjustment again.

If the values remain outside the tolerance
range, despite accurate sighting and re-
peated measurement, you should have the
instrument checked by the service team.
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Adjusting Compensator

Compensator  Vertical axis The Trimble 5600® features a dual-axis compen-

axis sator, which compensates any vertical shaft incli-
| Sighting axis nations remaining after instrument Ievgllmg both
" direction in the sighting and trunnion axis directions.

To check the compensator, its run centre should
~ be determined at regular intervals and in particu-
Trunniop/axis lar prior to precise height measurements.

Compensator 5 [251 Tilt Compensation Il

Status
Determination Of the com- Initialisation necessary
pensator run centre and Conpensator initialisation 1
. . {=]m (=Y.} ing
checking of the instrument
levelling. The current cpompensator status is displayed in

the readings window
Compensator Initialisation 1

Determination of the new
run centre components of
the compensator.

Start compensator initialisation.

[Adiust Compensator Il ]

|P1ease Hait... |

Compensator adjustment is running.

[251 Tilt Compensation Il

Status

o.k.

Conpensator initialisation 1
== evelling

Status: ok. Compensator is adjusted.

d Attention!

For the accurate determination of the run
centre, it is essential that the liquid in the
compensator is allowed to settle, i.e. any
vibration of the compensator must be
avoided.



Check Levelling 2

Calling up the "Electronic
level" display for levelling
the instrument.

a First Steps
Before Measure-
ment

[Levelling ]

-0.0009 -0.0004
Trunnion Eighting

The signs of the inclination values in position 1
have to be interpreted as follows:

Inclination Trunnion axis  Sighting axis
positive value:  to the right to the front
negative value:  to the left to the back

Use the tribrach footscrews to set the inclination
values roughly to zero. More precise levelling is
not required if compensation has been activated.
At any rate, the residual inclinations should be
within the compensator working range.

< Tip
Precise levelling is advisable if the compensa-

tor needs to be deactivated due to vibra-
tions.

The electronic level can be called up at any
point of the program using the Ctrl L hot-
key.

¢ Attention!

If the instrument was levelled and centred
above a ground point, you have to check the
centring with the optical plummet after any
relevelling.
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9 Configuration

With the configuration, you can adjust the
Trimble 5600® to all measurement conditions
and requests taking into account an optimum of
operator convenience.

Configuration Instrument

Configuration Programs

Configuration Markings

Configuration Codelists

Configuration Update




Configuration

Configuration 9 [9 Configuration [[PROJECT |
D 7 Erugrans E
6.15% !__”\I\

Mark ings
Codelists
Update

[LE-74]

and or with keys M to BEM for

a directly menu selection.

Generally, the settings of the configuration are
stored permanently. Exceptional cases (temporary
storage) are indicated in the description.

Operation in the submenus

For the setting of switches or input of information
and data, resp., the handling of the menus of the

configuration is based on a common concept. The
following keys are frequently used:

Cursor positioning

I0W- BEW Keys for direct selecting of submenus
B Toggling in selection fields

Confirming entrance and quitting

[  Quitting of submenu;
when settings have been changed,
the following question is asked prior to

quitting:
L e ranration —
ggs fave Changes 7
[ves [N
a8 Trimble 5600® Change accepted
The
System Total No change of settings
Station This user information is a pre-request for the fol-
Operation lowing descriptions.
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Configuration Instrument

Configuration [51 TInstrunent |
‘ﬁmﬂ!? Clock =]

Instrument alibration Ons0FfF-Config T
Switches 3 Language g8
Frism Sensors 4 Batteries o9

Setting and checking Of a" EDM-Zetting o Default Setting 0O

switches, parameters and
options necessary for best
operation of the instru-

ment. and or with keys I to BEM for

a directly menu selection.

Menu of the instrument configuration.
"5 EDM-Setting” active with 5600 DR 200+!

Overview Instrument Configuration

91 Configuration Instrument

I 911 Instrument Type

Iil 912 External Distance Calibration

| 913 Switches
L 9131 lllumination

—— 9132 Peripheries

—— 9133 Adjustments

—— 9134 Units / Decimal Points
—— 9135 Reference System
+——— 9136 Recording

— 9137 Error Limits

——914 Prism Sensors
| 9141 AutoLock

—— 915 EDM-Settings

— 916 Clock

—— 9170n/Off-Configuration
——— 918 Language

— 919 Batteries

— 910 Default
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Configuration Instrument

Definition, whether measur-
ing with instrument or by
manual input.

Calibration 2

Display and input of calibra-
tion scale and addition
correction for supplemen-
tary correction of distance
measurement.

9-4

[211 Instrument Tupe ]

Tupe :
CU Serial Ho. I 69010006
CU SH-Uersion : 1.40
PC UVersion -4
Type: Trimble 5600 - Total Station or
Manual Input
CU Serial No.: Display of ELTA CU serial
number
SW Version: Installed Software Release.

PC Version: Display of PC Type
2=486 Processor

[912 EDHM Ccalibration

Calibration Scale : | F. 000000}
Calib. Offset Co. H 0.0000 m
Calibration scale: Default = 1.000000
& 0.998500 < Km < 1.001500
Calib. Offset Co.: Default = 0.0 mm
& 127 mm £ Ac £ 12.7 mm
¢ Attention!

Both values influence the measured distance
directly! Therefore, they must have been
determined by means of an accurate calibra-
tion.



Configuration Instrument

Switches 3 [013 Switches |

e Pllﬂﬂm Recording &
Switching instrument func- Geripher ies Error Linits 7
i i T 3
tions and their parameters Hoite hce Sustem o
on and off.

Menu Switches for instrument configuration.

Switches 3 [2131 Illumination Switches ]
lllumination 1 Cross Hair On  Brightness: [FTREN

Displau on Contrast H g

Switching on and off and
adjusting the illumination
available in the instrument.

Cross Hair: on/ off

and the switches for the display illumination:

Cross Hair on Display: on/off
Display on Brightness: low / normal / high
Contrast: 0 (low) to 10 (high)
< Tip

The illumination can also be switched on and
off using the hotkey Ctrl + I.

Switches 3 [2132 Periphery Switches

. . Tracklight
Peripheries Laserp.0ff off

i i Sound on
Switching sensors and Signal Uolume 0O

actuators on and off. . .
Toggling all switches On «» Off.

TrackLight on Track Light On:  Permanent and Blinking
Laserpointer OFF: Switch OFF mode Pointer
Sound: Keyboard sound

Signal Volume:
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Configuration Instrument

Switches [9133 Correction Switches |
Tilt Comnpensation [On |
Adjustments Atmospheric Corrections On

Activating and deactivating
corrections to the measured

bearings and distances. I Toggling all switches On «> Off.

Compensator On

After instrument startup and adjustment of
BN Annex the compensator all switches are again in
Glossary position On.

[9134 Units * Decimal Foints
Distance : v ] 3
” . . Tenperature H b H 1]
Modification of display of Pressure i hPa o
measuring units and num- ] ] t
ber of decimal places. Distances: m
Decimal places: 1-4 1-4
Angles: grads DMS deg mil
Decimal places: 1-5 0-1 1-5 1-4
Temperature: °C °F
Decimal places: 0-1 0-1
Pressure: hPa Torr  inHg

Decimal places: 0-1 0-1 1

< Tip

The number of decimal places is not related
to the internal data storage, but only to the
appearance of the data on the display.

Switchover angle and distance units also via
hotkeys Ctrl+A and Ctrl+D.
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Configuration Instrument
[9135 Switch Reference Sustemn ]

Axis Definit. : [EEi
Reference System 5 Display :E-H
Height H-

Hz-Direction I oriented

Modification of display of Uert.Orient : Zenith Angle
coordinate systems and
definition of angles and
bearings.

Assignment of coordinates:

X Y N
Y-X XY E-N
Y X E

Indication sequence: Y-X/X-Y E-N/N-E
Height: z El

Vertical reference system:

Zenith angle Vertical angle
0 90°

grad
100972 @mogm’ 0° @ 180°
200912 270°
Examples 1: Zenith angle 2: Vertical angle
unit 400 grads unit 360°
| Height angle Slope [%)]
1600™"
+100%
Omil Omil 0%
-100%
-1600™
Examples  3: Height angle 4: Slope [%]
unit 6400 mil unit %

9-7



Configuration Instrument

Switches

II

Recording

Recording On

Switches

Error Limits

II

Error limits Off
@1 Error limits On

9-8

Hz-Direction:

absolute: recording of the absolute
(default) (original) Hz circle reading.
oriented: recording of the oriented (by

stationing) Hz direction.

[2136 Recording Switch

Recording [On |
Destination Internal
Format Rec E

— T T T T Tc=1 T 1T ]
Switches the data storage On or Off.

Default value:  Recording On

Target Drive: Internal (A:\ or D:\DATEN)
Format: Rec E (M5, internal)

|9137 Ewitch Error Linits

Error Linits [N

Default value: Error limits On

Switches the error limits set in the configuration of
the programs On or Off.



Configuration Instrument

Prism Sensors 4

Configuration of the prism
Sensors.

Activation and configura-
tion of the AutoLock mode.

EDM-Setting .5

Configuration of EDM-
settings for Direct Reflex
mode.

[9141 Ewitch Autolock ]

AutolLock HEO T

Menu configuration of prism sensors.

[9141 Ewitch Autolock ]

Autol ock o |

AutoLock: On/ Tracking / Off
When Autolock is activated, this setting is offered
first in the measurement programs.

[EDH Zettings

Standard deviation : OEE] m
EDM Hode : DR
Dist interwval nax. H 500 m
Dist interval nin. H
Pointer : OFF
Heak signal : On
Standard deviation: requested accuracy
(Tmm to 0.9m)
EDM Mode: PR-reflector
DR-no reflector
Dist interval max: distance interval
Standard: 200m
Dist interval min: distance interval
Standard: 2m
Pointer: Laser pointer ON / OFF
Weak signal: reflected signal is weak
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Configuration Instrument

Clock 6

Modification of date and
time display.

LER for time input
Dat for date input

Cfg Configuration
display time / date

On/Off Config 7

Configuration of functions
to be executed after
booting or before loading
the application.

[916 Clock Configration ]

Timne Fornat H
Date Fornat H DD .MM . %Y

Time format:

24 HH.MM 24 Hours:Minutes
24 HH:MM:SS 24 Hours:Minutes:Seconds
12 HH:MM 12 Hours:Minutes
12 HH:MM:SS 12 Hours:Minutes:Seconds

Date format:

TT.MM.JJ Day.Month.Year
MM.TT.J) Month.Day.Year
J.MM.TT Year.Month.Day

Hotkey for input of time and date in
each program level:

[9161 Time and Date |

Tine : 0 ZHET
Date : 29.01.98

Y IGET I N B TN D D B

After having pressed the switches Time or Date
the input of time or date can be done in the
configured format.

| 917 Ons0ff Configuration

Levelling H on
Station Input HEOn |

I8 Toggling of switches On «> Off.
Levelling: Display levelling menu

Station Input:  Input of station information
before start measuring in a local
system.



Configuration Instrument

Station Input

Language 8

Configuration of the
language, in which the
software appears on the
display.

Batteries ]

Management and checking
of the batteries connected
and their capacities.

Before measuring in a local system a point
information and further station parameters (th, ih,
Reflector Type etc.) can be entered. This will be
stored in the project file as like a header for the
following measurement values.

[218 Language Configuration

Language Uersion : lenglish |

Here, existing and integrated language versions
are offered for activation.

|919 Battery Managenent |

Battery Instrument Low
Batterw RCL 00— ———-—
Backup Batterwy o.k.

Display of the remaining battery capacity of
instrument or RCU or backup battery.

[ETIM=N Hotkey for activating the battery
manager (in every menu available).

< Tip

If the instrument or RCU battery is empty the
Elta CU displays a warning and automatically
switches over to the Backup Battery. Now
disconnect the empty battery and connect
the full battery. Meanwhile the Backup
Battery will power the system.




Configuration Instrument

e —
RESEtS the Complete éE% Zet EStandard Values 7 E
configuration of the Pril _____iNo | o
instrument to the default

values defined in the back without modification.

program.

Ml reset of all parameters of the instru-
ment configuration to their default
values.




Configuration Programs

Configuration 9 [92 Program Configuration ]
I —
Programs 2 Epecial 3

Gen. Functions 4
Setting and checking Of a" Project Info = Standard Set. [0 ]
switches, parameters and . )
options required for the Menu of the program configuration.

application programs
and or with keys IO to BEM for

a directly menu selection.

Overview Configuration Stationing

X
Xpi 4 A BP; 921 Configuration Stationing
—— 9211 Free Stationing
X —— 92111 Adjustment Type
o
X | - —— 92112 Standard Deviations
S : .
L Station — - 92113 Error Limits
Ys Yo Yo Y

—— 92114 Adjustment
I—— 92115 Reductions
—— 9212 Stationing on a Known Point
—— 92121 Standard Deviations
—— 92122 Error Limits
——— 92123 Adjustment
——— 92124 Reductions
—— 92125 Scale Range
—— 9213 Eccentric Stationing
— 92131 Standard Deviations
—— 92132 Error Limits

—— 92133 Reductions
—— 9214 Heightstationing

—— 92141 Standard Deviations
L—— 92142 Error Limits




Configuration Programs

Stationing 1 [921 stationinas ]

Freea SEatiDning 1

Settlng a.nd checking of Eca: 'stotion "

error limits, standard Heightstation. 4

deviations, scale ranges and

reduction parameters. Menu for the configuration of the stationing.

Free Stationing 1 [9211 Free Stationing ]
. AT TOIARET "IN Scale Range 1)
. |}
in analogy to that Stand. Deviation 2
Adjiustnent 4
Stat. Knwn. Pnt Reductions 5
Eccentric Station Configuration menu free stationing.

The configuration of free stationing includes all
possible settings of the configuration of stationing
on a known point and eccentric station.

Free Stationing [92111 Free Station. Adjustment Tupe ]
Calculations !
Adjustment Type Change : on
. . . Ecale : free
Definition, if and how the Change : on

type of computation and
the scale are set as standard
in the free stationing.

The setting entered corresponds to the type of
computation displayed first in the program.

Computation:  Single point adjustment /
Helmert transformation

Scale: free / fixed

Change: On
Type of computation and scale
can be changed during the free
stationing.

off
Given type of computation and
scale setting cannot be changed.




Configuration Programs

Free Stationing 1 [92112 Tingle Point Adjust. ]
— Orientation : HEROH:IE] gon
Stand. Deviation 2 Distances constant: 0.003 n

Distances linear H 0 ppm

Definition of standard Levelling : 0.000 n
deviations of observations
and centring for the

Input of values in given measuring units.

weighting in the single Default values:
point adjustment. Bearings: Sr = 0.0003 grad
& 0.0001<sr<1grad Distances constant: sdc = 0.001 m
0.001 <sdc < 1m (constant part)
0 <sdl < 1000 ppm Distances linear: sdl = 0 ppm

(linear part)

0.000<sz<1m

Target centring: sz = 0.000 m
(centring accuracy reflector above target)

< Tip

A specification of 0.0 results in remaining
this parameter without influence on the
weighting.

Free Stationing 1 [92113 Free Stat. Error Linits

s=Fix s=free
Angle Dew. wva 0.0050 0.0050 gon
Definition of error limits for Pmtorol bew. o1 o 030 0.020 n
the results of the free £ values in ai ) .
stationing. Input of values in given measuring units.
Default values: s=fix s=free
Linear dev. vr: 0.040 0.030m
& 0.000<va < 1grad
Bearing dev. va: 0.0050 0.0050 grad
0.000 <vrivgivl < 1 m g 9
Transv. dev. vq: 0.030 0.020m
Long. dev. vi: 0.030 0.020m




Configuration Programs

Free Stationing [92114 Stationing Adiustment |
Adjustment Mode :
Activation and deactivation Heiaht exponsnt n @ 2.0 iR

or weight definition, resp., Mode: Distances / Off

of best-fit adjustment.
Weight exponent: 05/1/15/2
For distributing the residuals according to
distances by means of the arithmetic mean.

Default Mode: Off
[92115 Reductions
Activation and deactivation Projection (RIS —
of projection reductions. Height reduction: on/ Off
Projection: Gauss-Krueger / UTM/ Off
Default reduction: Off

The reductions act (when activated) parallel to the
existing scale factor s on the distances measured.

[92116 Stationing Scale range
Seale Ranoe HaE pen
Definition of the admissible
scale range. Scale range: Input in [ppm]
& -9999< SR <9999 Default value: + 1500 ppm
< Tip

With a value of O ppm, the scale range will
not be checked.




Configuration Programs

Heightstationing 4

Definition of standard

deviations and error limits

of the height stationing.

Heightstationing

Stand. Deviation

II

Definition of the distance
section, for whichp = 1is

applied.

i\

0< ¢c £9999 m

Heightstationing

II

Error Limits

Definition of the max.

admissible height deviation.

et

0<vz<1m

[9214 Heightstationing ]

ftand. Deviation 1
rror Linits

Menu of the configuration height stationing.

[92141 Heightstationing Ztand. Deviation]

c : =TI n Distance for Height 1
Height for I > c ! p = c2/D=

Height for D <=z c ! p = 1

If =0 I p = 1Dz

Input distance ¢ in [m].

Default: c=30m

Example:

up to 30 m distance >p=1
from 30 m distance onwards >p=c2/D?
c=0 >p=1/D?

|92142 Height Station Error Linits

Height Dew. vz HERONEDR]

Input height deviation vz in [m].

Default: vz =0.030 m




Configuration Programs

Overview Configuration Coordinates

922 Configuration Coordinates
| 9221 Detail Points

L 92211 Verification Points

—— 9222 Setting Out
—— 92221 Error Limits
——— 92222 Recording

—— 9223 Traverse

| 9224 Intersections

| 9225 Transformation

—— 92251 Distance Deviation
—— 92252 Scale Range

— 9226 Helmert-Transformation
—— 92261 Error Limits
—— 92262 Adjustment
—— 92263 Scale Range

Coordinates 2 [922 Coordinate Programs ]

. i Helmert Transf. 6
Setting and checking of Feiting Ou 2
error limits, admissible Intersections = 3
differences and ranges in
the coordinate programs. Menu configuration coordinate programs.
BN Trimble 5600 The Verification Point Configuration for Detail
Manual Part Il Point Measurement will be described in

Trimble 5600 Manual Part Il for the program
packages Special and Professional (Professional
Plus!).



Configuration Programs

Coordinates [9222 Setting Out ]

Setting Out er ing

Setting out configuration

Menu of the setting out configuration.

Setting Out 2 |92221 Setting Out Error Linits
Error Limits 1 Linear Dew. dr | al. 030
Height Dew. dh 0.030 m

Admissible deviations for
the definitive coordinates of
the setting-out point.

Default value:
Linear deviation dr: 0.020 m
Height deviation dh:  0.020 m

& 0<dr/dh<1m

< Tip
If one value is set to 0, this error limit will not
be checked.
Setting Out 2 |92222 Fetting Out Hecording
Storage 2 Lateral, Orthoa. Dev [FHH
Coord.-Diff. oOff
. . . . Actual Coordinates oOff
Activation or deactivation of
the storage of setting out
results. B Toggling of switches On «» Off.
< Tip

The description of further coordinate
program configuration (Traverse etc.) will be
done in the second part of the

Trimble 5600 Manual (Special and
Professional Software).
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Overview Configuration Special

[923 Epecial Prograns

Point to Line 1
Multiple Rounds 3

Menu Configuration of Special Programs.

This manual describes the Point-to-Line Distances
configuration. All the other special programs and
their configuration will be explained in the second
part of the Trimble 5600 manual.

|9231 Config. Point to Line Dist.

Dist. Deviation 1
cale Hange

Configuration of the Point-
to-Line Distances program.

[92311 Point to Line — Deviation in dist]

Distance Deviation

I

Max. distance ds = a + b*¥s: + c*s
Input of parameters for = 8. 040 SInl
computation of the Pl ooaee asted
maximum distance
deviation.
Scale Range 2 [#2312 Point to Line Scale Range ]
. el .. Scale Range :@ * 1=0 pPpn

Definition of the admissible
scale range.

- < < .
& 9999 < SR <9999 Scale Range: Input in [ppm]

Default Value: + 1500 ppm

Recording 3 [22313 Point to Line Recording
Activation and deactivation Grid Coordinates : on |

of the storage of grid
coordinate s.




Configuration Programs

Overview Configuration General Functions

924 Configuration General Functions
—— 9241 Constants

——— 9242 2-Face Measuring

——— 92421 Recording
——— 92422 Error Limits

R=6370000m

——— 9243 Control Point
—— 9244 Distance Measuring

9245 Point Identification
B e [ c246 saton petmton

General Functions [924 General Functions

Configuration of general e o 32

Control Point

1 Dist H . 4
functions and constants. Tooneiee "Ba%nt o

Menu of the configuration of general functions.

General Functions 4 [9241 Constants

Constants Earth Curvature : | S33 70000

I

Refractions Coefficient: 0.132

Modification of the
constant parameters earth
radius and refraction

coefficient relevant to Earth radius R: Defaultvalue 6370000 m
reductions and corrections.
& 6300000 m < R < 6400000 m
Refraction coefficient k: Default value 0.13

& -1.00 < k < 1.00

Input in the predefined measuring units of
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General Functions 4 [9242 2-Face Measurenent ]
2-Face Measuring 2 Errur ELH s

Configuration of the
recording and error limits
for points measured in two
faces.

Menu of the configuration measurement in 2
faces.

2-Face Measuring 2 |92421 2—-Face Measuremnent Recording
Recording 1 fingle Values
Hiddle on

Differences ofrf

B Toggling of switches On «» Off.
Default switch:  as shown in the screen shot.

Single values: Recording the single values
from both faces.

Mean: Recording the mean from
both faces.

Differences:  Recording the differences
between both faces
measurements

< Tip

For various recording modes the following is
applied:

R-M  Recording of the original measure-
ments or the mean, resp., and/or
the differences between them.

R-C Recording of the respective
computation values in the same
way.

R-MC Recording of measurement and
computation values in the same
way.
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2-Face Measuring 2 [92422 2-Face Measure. Error Linits ]
— Angle Dew. da : EEOHNER] gon
Error Limits 2 Orthog. Dev. dq : 0.020

Lateral Dev. dl : 0.020 n
Input of the error limits for Heiaht Dev.  dh : 0.020 n

the measurement in 2 faces.

Input in the predefined

measuring units of Default value:
& 0.0000<da<1grad Bearing deviation da: 0.0050 grad
0.000 < dg/dl/dh <1 m Transverse deviation dq: 0.020 m
Longitudinal dev. dI: 0.020 m
Height deviation dh: 0.020 m
< Tip

If one value is set to 0, this error limit will not
be checked.

General Functions 4 [9243 Control Point Error Linits
. Linear Dew. dr [ al. 030
Control Point 3 fingle Deu. da : 0.0050 gon

Orthog. Dev. da @ 0.020 n
Input of the error limits for Lateral Dev. dl : 0.020 n
the control point . ,
measurement. Input in the predefmed
measuring units of Default value:
& 0.0000<da<1grad Linear deviation dr: 0.030 m
0.000 < dr/dg/dl <1 m Bearing deviation da: 0.0050 grad
Transverse deviation dq: 0.020 m
Longitudinal dev. dI: 0.020 m
< Tip

If one value is set to 0, this error limit will not
be checked.
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General Functions 4 |9245 Configure Identical Points |
Identical Points 5 Radial Deu. ar : p—— "

Input of a linear deviation
for decision of identical

points. Input in the predefined
measuring unit of Default value:
= 0<dr<1m Linear deviation dr: 0.020 m
< Tip

When setting the value for dr to 0, then the
default value is used internally.

Configuration Standard Settings

Programs 2 [92 Program Configuration

. Stationing 1
Default Settings 0] Coordinates 2

Special 3
Gen. Functions g

Setting of standard values Project Info

for all program _
configurations.. Select with or WM.

Default Set. [1]

92 Pronvom Confiaurst oo

— —|[Standard Settings |

g;g Set Standard UValues ?

ipe

Gen
Pro/——c—=—+7 o— e —— 0O |

Yes For setting default (standard) values.

No default settings, back to menu
Configuration Programs.
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Configuration Markings

Configuration Generating and processing markings for the point
identification.

The 27-digit point identification (PI) can be
occupied with different blocks:

Markings

123456789-123406789-1234567
—PHr

g TN G . Point number block <ppp. . .>
{PPPRRRRRRRRR *{ecceceeaaee ?

<nnn...>

. Text block <eee...>

<H##...>

. Code block <ccc...>

° Time block <ttt...>

o Spaces block S---...<

A multiple definition of text and code blocks is
possible.

Only one point number block and one time block
can be defined at a time.

1 < number < 10 A maximum of 10 markings can be entered.

&

< Tip
The instrument is delivered with a standard

setting of marking No. 1 which can be
overwritten by another marking.

Marking No. 1 is the
standard marking.

As pre-request for the storage of a marking,
at least one point number block must be set.

[E33  for escaping the Configuration Mar-
kings.

(R Store marking
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Configuration Markings

Processing of set markings

Legend of the lines: After calling up the Configuration markings, the
1 Action first marking which has been set is shown in the
. display:

2 Operation
3 Ruler ; :'fm Harkina list ”Nr. 1/3|
4 Field label 2——123456789—123456739—1234567
5 Control character s g PN 1 S

. 6 —X >4 >
6 Block marking T T S S S S N (52 B

Nr. 1/3 indicates the consecutive number (1) of
the displayed marking out of all defined markings

(3).

Scrolling in the marking list (endless)
EZ3  Display of the first marking

IEZR  Display of the last marking set

Activation of input (like Edit)

[Z3  Back to menu Configuration

MG generate new Delete marking
marking |g3 |.T=..-|.- S 1ict 1hae- ]_/3|
EXll cdelete displayed 123[belete Marking 2
markin o
9 [ — ves [Ew
edit displayed ettt T — 1 1T 1T T 1  Jeoit] |
marking Marking is deleted, renumbering  of the

remaining markings.

Back, without deletion of marking.
3  similar to No.

Edit marking in analogy to Marking New
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Generating new Markings

Select in the

display of the
marking list

The field label is an
information which can be
entered in addition to the
blocks set.

931 Marking definition Hr . 4.9
End: E=sc

123456789-123456789— 1234567
|

[Taos Jocur=] . ILictJenr Jocoae ] fTimeJ o=t k|

Menu for generating new markings. The cursor is
placed in column 1 of the field label (line 4).

go to input position

EZ3  cursor jump to column 1

IEER  cursor jump to column 27

Input of the field label

For the input, all alphanumeric characters,
including special characters, are available.

931 HMarking definition Hr. 4.9
End: Esc

123456789 -123456789-1234567

{Point MHoX{CodeX{Descriptn}

[Tao= Joor= 0 Jrist ] enr Jooae ] Jrimefoet | |

M BED usable for editing.

The code field is stored with the marking.

< Tip

In a measuring program, the field label is
used as orientation for the blocks set.
Consequently, it should be entered in that
way.
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Setting the point number block

Go with the cursor control keys to the initial posi-
tion of the point number block.

Set point number |931 Marking definition [Hr. 22|
Point numnber
block 123456789- 123456789 IS
[——-PHr———-><{Code 3% umeric

[Tab=qours ] JList] P Joodal drime] DaL ]

Selection type of point number (numeric or alpha-
numeric point number).

For entering a point number in the measurement
menu then will be defined:

Numeric only numbers in the block ,

Alpha-Numeric all signs allowed.

+ to select.

<p> alpha-numeric Via alpha-numeric selection the block is marked
with <p> in line 6 (block marking), beginning at
the current cursor position.

Point number field Hr. 2,2
End position: + —+ End: —!

123456789 123456789 1234567
[{———PHr—__jg><{Code>{_—
c

{PPREPRRRR >
[Tab=Jcur=]  JList] PH- Joode] | Time]Del | ]

<Nn> numetric Via numeric selection the block is marked with
<n> in line 6 (block marking), beginning at the
current cursor position.

Point number field Hr. 2,2
End position: + + End: —!

123456789 123456789 1234567
[{———PHr__jg><{Code>{_—
c

IR CEEEN I Y T

<nnnnnnnnn >—-
[Tab=JCurs] JList]
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& 3 < PNrblock <14

< Tip
The characters < > belong to the block,

therefore, the minimum size <p> or <n>
comprehends 3 characters.

As proposal, the default cursor position (C in
line 5) is set on the first place within the PNr
block, but that can be changed any time
with Curs.

go to final position of the
PNr block.

A maximum of 14 characters can be set for the

PNr block.
Accept point number block.

< Tip

When pressing PNr then at another place of
the PI, the old entry in the block marking is
deleted and set again at the new position.
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Configuration Markings

[N

Configuration
Codelists

Set text or code

9-30

block

2 < text block < 24

Setting a text or code block

A maximum of 5 blocks can be defined as text or
code blocks. There is as well a numerical or an
alphanumerical selection possible.

When entering the PI, a codelist can be accessed
within the code blocks.

Go with the cursor control keys to the initial
position of the text or code block.

Text and Code field Hr. 4.9
End position: + -+ End: —!

123456789 -123456789-1234567
{Point MoX{Codelf{Descriptn}
C T

{pPRPRPPRRR }{eega———————————

TaosJoor=L Liictlenr foooel Jrr=foet [ |
Via Code, the block is marked with <> in line 6
(block marking), beginning at the current cursor
position. This is the minimum size of a text or
code block. Each alphanumerical code block is
being marked as block <eeeee...>, each
numerical as block <#####...>.

< Tip

As proposal, the default tabulator position (T
in line 5) is set on the first place within the
text or code block, but that can be changed
any time with Tabs.

go to final position of the text
or code block.

A maximum of 24 characters can be set for a text
or code block.

Accept text or code block.



Configuration Markings

Allocating a codelist

It is possible to allocate a codelist to a text block
set, converting thus the text block into a code
block.

Set the cursor on the text block destined to
become the code block.

i H 931 Marking definition || CT= a.,4]
List AIIoca.ltlng a | Select wih spacekey
codelist 123456789 - 123456789
<{Point Hol}dCode »<{Dg Hacksights
c T T Points
{pPPPPPRPPR > {ecee > {ee Buildings

:

| JList]Pre Jooda]  Jrimefoel | |

With List, all selectable codelists are offered. If no
codelist has been defined yet, the softkey List has
no effect.

B for selection (also various codelists).

Allocation of all marked codelists and
back to the menu.

931 Harking definition Mr. 4.4
End: EsC

123456789 -123456789-1234567
{Point Ho>dCode>{Desccriptn?>
C T T

{pppPRPRPR *{ccce X esesaseas ¥
curs ] cods ] I=ET .

The block marking <eee...> has now been
replaced by the block marking <ccc...>.

< Tip

It is also possible to allocate a codelist
subsequently in a marking that has already
been generated.
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[

Configuration
Instrument / Clock

Set time block

<pppp>----<cccccee>

9-32

space block

Setting a time block

In this field, the system time is automatically
stored in the time format specified.
A time block cannot be set within another block.

Select with the cursor control keys the initial
position of the time block.

931 Harking definition Mr. 4.4
End: EsC

123456789-123456789-12349567
{Point HoX}{CodeX{THne>{Txt>
C T T

{pppppppp *{ccce X<ttt >—————
=] JriztlFnr Jooael Lrimelost I |
Via Time, the block is marked with <ttt> in line

6 (block marking), beginning at the current cursor
position.

< Tip
If the space available between the initial
position and the marking end or the next

block is not sufficient for the configured time
format, the softkey Time has no effect.

Setting a space block

At the beginning of a marking definition all places
of the marking are occupied by forced blanks (- -

- ---in the block marking, line 6). By specifying

blocks, these blanks are occupied accordingly.

With the initial positioning of blocks, blanks can
be set between the blocks which are then locked
when entering the Pl and for tab stops.



Configuration Markings

EZ Deleting blocks

Setting tab stops

Setting a default
cursor position

Further function keys

Set the cursor into the block range and delete the
block with Del (attention, without enquiry!).

< Tip

For changing initial positions, the blocks are
first to be deleted.

Tab stops can be set at any position (exception:
forced blanks). A tab stop can be set in each
defined input block. When entering the PI, the
cursor jumps to this position by means of the

key.

Go to the target position using the cursor control
keys and set a tab stop with Tabs. AT will appear
in line 5 (control characters). The tab stop can be
deleted again with the Del softkey.

The default cursor position can be set at any
position (exception: forced blanks). For each
marking, only one default cursor position can be
set. The cursor jumps automatically to this
position after a measurement for entering or
editing the PI.

Go to the target position using the cursor control
keys and set the position with Curs. A C will
appear in line 5 (control characters). If atab stop T
has been set at the same place, this will be
overwritten by C. The cursor position is of equal
importance to the tabulator.
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< Tip
When setting Curs at another place, the old
C is being deleted.

Store marking

[E3  for quit in the menu of the Configura-
tion markings leads to the enquiry:

Mark imna Aafinitinn ICTS .54
] Esc

123 gave Changes 7
<Po

c [ve=_(C|

Ml Acceptance of the marking with
consecutive number, continues with
display of the renumbered markings.

Marking is not accepted, the old status
of the marking list is being re-
established. Back to the display of the
markings.

3  Back to the definition of the new
marking.
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For objects of everyday surveying, coded point
information can be managed in the form of
codelists.

Thus, they can be allocated quickly and simply to
a code block of the marking and, consequently, to
the PI during the measurement.

After being called up from the configuration
menu, the codelists already generated are
displayed:

[94 Codelists |l

EP Linear Objects
oadl ines Topogaraphu
Backsights

Points

Buildings

[Hew JO=l Joonn Jooraramey ] Jedit] ]

New

- Creating a new

A maximum of 16 lists can be stored. Having
codelist reached this number, the functions and
are no longer available.

The number of codes per list depends on the
available memory.

Processing codelists

m Delete a codelist 94 Cndalicts " |

LiI

= |Delete Codelist 7
po |RBeoadlines

Bu ECENNe |

L= J o= Jeorn Jooearane] ] ] Jraii] |
Deletion of selected codelist.

(or Esc) Back, without deletion.

Connecting two Select the first codelist with the cursor control
codelists keys, then, select Conn in order to connect the
first with a second list out of the remaining
codelists.

Confirm the selection of the second codelist with

(.}
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04 Padalictc [l

Combine Codelist 7
EE Backsights ~ Points

Bu [ves [N
T T N |

Example:
First codelist: Backsights
Second codelist: Points

MG List Points is added to the list
Backsights. The added list Points is
deleted and does no longer appear.

[  Back to menu codelists.

Copying the Select codelist with the cursor control keys, select
selected codelist then Copy or Name in order to copy or rename
Renaming the the st

04 Padoalictc I
Li Copy Codelist

Hg
BE| MName : I
By

[Hew JO=l Joonn Jooraramey ] Jedit] ]

selected codelist

Name: Data string with a maximum of 18
alphanumeric characters.

List is copied with new name or
renamed.

@3  Back to menu Codelists.

< Tip
Codelists cannot be copied or renamed using

the same name with the same ASCII
characters.

But a difference is made between upper-case
and lower-case letters, i.e. names like LIST
and List are different.
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Generating new codelist

Creating a new
codelist

Editing codelist

04 DPadolictcs ]
EENeu Codelist
1

pel Mame : ROAD_points_188 |

[Hew Joel Joorn Joory

[iame ¥} ] Jeait] ]

Name: Data string with a maximum of 18
alphanumeric characters.

List is generated with the name, at the
same time a check is carried out with
regard to names of the same ASCI|
strings already assigned.

[@¥3  Back to menu Codelists.

Editing an existing
codelist

Set the cursor at the codelist to be edited and
select Edit:

ROAD_points_18 I[
Code Description
S0P Fetting Out Point
DT Detail Point

HP Height Point
H rig. Foin

ey Joet Jine ] J=rcn] 1 1 1 |
Example: Editing the codelist point type.

Code: A maximum of 10
alphanumeric characters.

Meaning: Description of the code with
a maximum of 20 alphanu-
meric characters.

< Tip

In the application program, the Code is
transferred into the code block allocated to
the list.
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Admissible keys for editing codelist

@B LR Scrolling in the codelist.
CEIE[EE] Jump to the first or last

position of the input field.

Changing the input field between code
and meaning.

Accepting code input in list.

[  Escape editing of codelist.

NI Entering a new [ROAO_noints 12 L —1
code Coda

HFP
Descr. Height Pointll = |

[Hew Joet Jins J ____Jsece = 1 | J ] |

Entering a code and its meaning.

m Delete code Set cursor onto the code line and delete code with
Del (attention, no enquiry!).
By this function, the selected code line is deleted
immediately and copied in a buffer memory.

Inserting a code Inserts the code line saved in the buffer memory,
line in front of the marked code line.
< Tip

Consequently, with the functions Del and
Ins, also code lines can be copied and
relocated.
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Searching a code [RORR nnint= 18 I —]
line

Code LI

Descr. |

[Hew Joel Jins 1 J=rchj> J 1 1 ] |

Search for code or meaning, also of partial
strings. No attention is paid to upper-case or
lower-case letters.

Search is carried out from the cursor
position downwards. If the search is
successful, the cursor jumps to the
respective code position.

[Z33  Without search back to the editing
menu.

Continuing search If the code line found is not the one searched for,
for a code line the search downwards can be continued
immediately by means of this function.
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Configuration Update

Configuration 9 For activation of the software-packages it is
Update . necessary, to enter a code generated by

Spectraprecision for the Elta CU.
=

There is one authorisation code for each software
package. After input you get access to the
software.

PCMCIA
Update [95 Update ]

3 Input Authorisation Code 1

Menu Update Configuration.

Input Authorisation Code 1 [51 Configuration Auth.-Code ]

Pacage Auth. -Code
Code Input for each Eorar B

Professional 125372
software package. Special 182315

L' 1 ! I I 1 | Jroit] |

Select the software-package by cursor-keys.

For code |nput/ EE.I-._.I_-.Fi.-....-:r inn faith —Cado
Change Package Professional
Auth . Code 25272 .

1 ' 7 I 7 | | Je;it] |

Input of the authorisation code.
to confirm the code input.
[E9  abortinput.
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The annex contains a compilation of symbols,
keys, formulae and constants as well as explana-
tions of concepts used for the Trimble 5600 series
total station.

Furthermore, it gives an overview of the technical
data and instructions for maintenance and care of
the instrument. Important certificates are also
attached.

Symbols and Keys

Geodetic Glossary

Technical Data

Formula and Constants

Certificates

Index




Symbols and keys

Status Symbols:

T

10-2

[] [E] [2]

The instrument displays status symbols to show
internal instrument settings.

Symbols for Measure Mode
SDHzV HDHzh YXZ HzV

Switch on Target Sensoring’”

Autolock

Tracking”

Tracking switched on  Tracking prism lost

Vertical Reference System

Zenith Vertical Height Slope [%]

Error Limits

switched off switched on

TrackLight
PositionLight on

lllumination

Display on Cross hairs on

Recording switched on
Compensator switched on

* .
not for all instruments



Symbols and Keys

Keys and Function

Escape

Shift
Tabulator
Caps

Control
Function keys
Space key
Cursor keys
Cursor keys
Numeric block
Enter key
Power key
Page Up
Page Down
Home

End

Alt key

[Esc)
[ 0 |

Quitting program levels

Dual assignment switchover
Selector and tab key

Upper-case and lower-case letters

Control and hotkeys

EEDED) Softkeys activation

Space and selector key

Positioning the Cursor up/down

Positioning the Cursor to the left/right

B EEN Numeric input function

BEEEBHD

Confirmation + measurement triggering
Switching the instrument on

Scrolling up

Scrolling down

Cursor at the start of line or list

Cursor at the end of line or list

In connection with Ctrl and MS-DOS®
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Symbols and Keys

Backspace
Delete
Insert

Additional trigger key

Hotkeys and Function

HEE @

Delete a sign to the left
Delete a sign at the Cursor
Switch the insert modus on

Trigger key is the Power ON key.

The most hotkeys are
available in every program
level. The unit switches only
in the measurement menus.

10-4

Ctrl] B |
(Ctrll H_
Ctril 1
Ctri]l M |
Ctril D

Ctri] A

Ctril Z_

Ctri] S|
Ctrl] P |

Battery control

Help

lllumination Display + Crosshair
Levelling Compensator

Indication of Memory capacity (RAM)
Indication of Date and Time

Switch Distance measurement units
onm/ ft

Switch Angle measurement units on
gon/dms/deg/ mil in the
measuring program

Switch the vertical reference system
Instrument Status

Switch the PositionLight on / off



Symbols and Keys

This key code is only useful
in the MS-DOS® mode.

Reboot of the
ZEISS Elta CU® PC

(Ctrl] O] Laser Pointer ON / OFF*
[T MW Direct Reflex Mode*

PXAES3 Scroll display to the right
XIS Scroll display to the left
ETIVXAMEE Scroll display down
ETIFXAER Scroll display up

EEIPNAGE] Reboot of the ZEISS Elta CU® PC

¢ Attention !

In case of reboot the ZEISS Elta CU® in an
application programm measurement data or
other important settings ca be lost.
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Geodetic Glossary

Addition correction

Auto Lock=
Precise detection

Backsight point

Bearing angle

Bearing (Hz)

Calibration scale

Code, code lists

Compensation

Compensator run centre

Configuration

10-6

A

Correction of the addition value (“additive
constant”) of the distance measuring instrument

Target focussing by means of sensors, realised
automatically and independent of the observer, as
well as automatic, motorised readjustment of the
instrument

B

A point with known coordinates used for the
station point determination and/or for orientation.

Hz bearing orientated to a reference bearing
(generally to grid north)

Value read in the horizontal circle of the
instrument, whose accidental orientation is
determined by the zero position of the graduated
circle.

C

Influences systematically the distance
measurement. Best possible adjustment to 1.0 by
the manufacturer. Without influence on all other
scale specifications

Reference number for the point description,
characterises certain point types, compilation and
explanation in code lists

Mathematical consideration of the vertical axis
inclinations measured with the compensator, in
Hz and V angle measurements

electronic centre of the instrument in sighting and
trunnion axis directions

Basic settings of the instrument (e.g. measuring
units, coordinate system etc.). Proceeding from
the respective measuring program, it is possible to
access locally the relevant configuration. The
configuration can be transmitted to other
instruments/computers.



Geodetic Glossary

Connecting distance

Control point

Conventional

Coordinates, global

Coordinates, local

Distance measuring method

Eccentricity = eccentric
target measurement
Eccentricity mode

Eccentric station

Error limits

Spatial distance, plane distance and height
difference between 2 target points

Point for checking the orientation of the
instrument. It is defined at the beginning of a
measurement and can be measured any time for
checking.

Conventional control of the measuring process by
the operator at the instrument.

higher-order coordinate system (e.g. Gauss-
Kriger)

Zero of this coordinate system is the station point
of the instrument with the coordinates (0,0,0).
The orientation is determined by the zero direction
of the Hz circle

D

Variable measuring time (and with it measuring
accuracy) in accordance with the purpose of
application:

Normal D:N, Tracking D:T

E

The reflector is not set up right in the target point,
but in a defined position to it.

Switch for toggling eccentric target point
measurement

Program for an eccentric stationing, if the position
of the centre is unfavourable for the backsight
measurement or for the following survey or
setting out

Limit values which can be set by the user for
certain measuring values or results
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Free Stationing

Height stationing

Helmert transformation

Hidden point reflector rod

Hz collimation correction

Incrementing

Instrument height

10-8

F

Free choice of the station. The measurements to
known backsight points are taken as starting
point for computing the station coordinates, the
scale and the orientation of the graduated circle
by single point adjustment or Helmert
transformation

H

The height of the station point is derived from
measurements to known height points

Transformation (similarity transformation) named
after Helmert, between two rectangular
coordinate systems, free stationing

Reflector rod with 2 reflectors arranged in a fixed
distance to each other; for the position and height
determination of inaccessible points such as
channels, shafts, room corners; can be held also in
oblique position to the point to be measured

(also correction of collimation or sighting axis )
Correction of the deviation of the sighting axis
from its required position at right angles to the
trunnion axis. Determination by measurement in
two positions, automatic correction in
measurements in one position

Input of an interval (increment), by which the
point number is automatically counted

Height of the telescope trunnion axis above the
station height (ground point)



Geodetic Glossary

Interface

Loss of contact

L1 Norm

L2 Norm

Object height

Orientation

Point Identification

Point number

Contact point between 2 systems or system areas,
in which information is interchanged according to
defined rules

L

During a target tracking one does not succeed in
keeping the prism within the visual field of the
precise target detection

Adjustment in which the sum of the absolute
corrections is turned into the minimum, for
recognising outliers with special accuracy. In all
adjustments, an L1 adjustment can be additionally
calculated.

Adjustment in which the sum of the correction
squares is turned into the minimum (adjustment
according to the method of least squares)

o

Determination of the height of points to which a
direct distance measurement is impossible, by
means of a pure angle measurement

When orientating the instrument, the bearing
angle of the zero of the graduated circle Omega
(Om) is calculated. For this, measurements to one
or various backsight points can be made or the
bearing angle of a known point can be entered.

P

Identification of the measuring point by a
maximum of 27 characters for the point number
and up to 5 code fields; data record format M5

Part of the point identification
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Geodetic Glossary

Prism Search

Project

Projection reduction

Radio data transmission
module Georadio

Recording mode

Reference Point

Refraction coefficient

Remote Control Unit RCU

Residual

Run center

Scale

10-10

Methods for quick finding of a prism.

Quantity of data sets, which are combined under
one name into an independent unit within the
database

Reduction into the projection plane
R

Radio communication between station and target
for transmitting data and information, 70 cm
band. Observe announcement.

Switch in all measuring programs for controlling,
which data are to be recorded: measuring values,
computing values or both types

used here as reflector station for the indirect
height determination

Measure for the light-beam refraction in the
atmosphere; can be set by the user

Alphanumeric computer with radio data
transmission module Georadio for controlling the
measuring process from the target point

Difference between nominal and transformed
coordinates

see Compensator run centres
S

With a scale, the measured distance is varied
proportionally to the length and can thus be
adapted to certain marginal conditions. There
exist a series of direct and indirect scale effects:
calibration scale, weather correction, projection
reduction, height reduction, reticule scale



Geodetic Glossary

Single point adjustment

Softkey

Standard deviation

Standard project

Standard settings

Stationing

Stationing on a known
point

Target search

Target tracking

Time

Method for computing a free stationing by
adjustment of all distance and bearing
observations according to the method of least
squares.

Function key which has different functions in
dependence on the program

Statistical value for the accuracy of a computed
value

Project implemented by the manufacturer (project
name: NONAME), which can be used without
project definition

Values set by the manufacturer, for all
configuration parameters

Station point determination and/or calculation of
the orientation of the graduated circle:

stationing on a known point, free stationing and
off-centre station, height stationing (height only)

Given: Station point coordinates / backsight
bearing.

The scale and the orientation of the graduated
circle are derived from the measurements to
known backsight points

T

Quick search roundabout target sensor of the
total station, for search and setting of prisms in
the target area

Continuous tracking of the telescope in Hz and V
angles after the moving prism with the help of the
precise target sensor FineLock

The time can be displayed and recorded together
with the measuring values in the point
identification
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Geodetic Glossary

Tracking

Track Light

Transformation

Vertical axis inclination

Weather correction

Weighting specifications
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Continuous measurement of the angles and
distances. Generally, Hz and V values are always
measured and displayed; set permanent
measurement for distance measurements

Quick optical sighting aid for setting out;
visualisation of the sighting line for the reflector
porter so that he can orientate himself
independently and quickly with reference to the
sighting line

Computing program for converting point
coordinates between different coordinate systems.
At least 2 identical points have to be known in
both systems.

\'%

The inclinations of the vertical axis of the
instrument in sighting axis direction and trunnion
axis direction are measured with the compensator.
Digital and analogue representation of the
inclinations on the display.

W

Correction of the distance measurement by values
for temperature and air pressure which deviate
from the standard values

For the adjustment, a certain influence (direct or
indirectly by specifying standard deviations) on the
total result can be assigned to the measuring
values (stationing programs)



Technical Data

Electromagnetic Compatibility (EMV)

The EU Conformity
Declaration confirms the
perfect function of the
instrument in an
electromagnetic
environment.

¢ Attention!

Computers and radio devices connected to
the Geodimeter® which are not part of the
Trimble System delivery, have to meet the
same EMV requirements in order to ensure
that the overall configuration complies with
the applicable interference suppression
standards.

Interference suppression as per:
EN 55022 class B

Noise immunity:
EN 50082-2

< Tip

Strong magnetic fields generated by mid and
low voltage transformer stations possibly
exceed the check criterions. Make a

plausibility check of the results when
measuring on such conditions.
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Technical Data

Zeiss ElIta® Control Unit

Display screen,

Keyboard

Data recording

Battery
Charging time

Function time

10-14

8 lines by 40 columns, CGA graphic display
(320x80 pixels), illuminated,
optional 2nd display face available

Full QWERTY alphanumeric keyboard

Data stored on PC-Card ; storage capacity approx.
8000 data lines per 1 Mb.

Internal Flash disk approx. 3000 data lines .
Interface RS 232 C

NiMH 700mAH
25min. with 350mA (Single Charger)
20min. to 2h

If battery-low occurs, an error dialog is shown in
the Zeiss Elta® Control Unit Display. There are two
different warnings:

Battery - Low - Voltage
-RCU -

Please change !

Press any key to continue...

Opportunity to work after pressing any key - but
only for a short time !

Battery - Low - Voltage
- RCU -
Please change immediately !

The battery change must be made within
max.2 hours (full charged); otherwise the user has
to restart the Zeiss Elta® Control Unit.

¢ Attention!

This safety backup of the instrument's
parameters and functions will work when
"Bat Low" appears on the display and if the
battery is removed during operation.



Technical Data

Modes of Operation
< Tips

Select an exposed place, if possible, for
setting up the instrument. Avoid valleys and
depressions, the proximity of big buildings,
metal (cars, bridges) and waters.

Remote Control

Turn the cable connections carefully tight

Do not kink or bend the cable connection
extremely.

Robotic Control

¢ Attention!

The Georadio is provided with a General
Admission most countries of the world.

If there should arise questions with reference
to the application of the radio data
transmission module in other countries than
the above mentioned, please contact the
trader in your country.

Active neighbouring radio equipments on
the same transmitter frequency may possibly
lead to adverse effects. In this case, please
select other frequency.

The admission becomes ineffective in case of
using another antenna (A/2 antenna or
antenna with higher gain).

Please contact us for further instructions.
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Formula and Constants

Computations formula for angle measurement

V angle measurement

Hz bearing measurement

10-16

Vi =Vo+V, +V, +i+nz

Vo = uncorrected V circle reading
V, = correction due to V circle eccentricity

V, = A, sin (Vo)
A, = amplitude
oy = phase

V, = Vcircle orientation
i = index correction

i = %(400 V-V,

nz = current vertical axis inclination in the
sighting direction

Hz = Hzg + Hz; + Hz, + Hz; + Hz, + A
Hz,= uncorr. Hz circle reading-(absolut)

Hz, = corr. due to Hz circle eccentricity

Hz, = Ay, " sin (Hzy- @)
A, = amplitude
Ore = phase

Hz, = due to collimation correction
Hz, = ¢/sin V,

. dHz

C = -Ssin (V”) N T
dHz = (Hz,- Hz+200)

Hz, Hz, = Hzin Lage 1,2
C = collimation error

Hz, = due to current nk vertical axis inclination in
the tilting axis direction
Hz, = nk/tan V,

Hz, = corr. due to tilting axis error k
Hz, = k/tan V,

A = circle orientation, e. g. Hz setting
(necessary for computations of coordinates)



Formula and Constants

Computations formula for distance measurement

Internal correction formula D, =D, mg + Ak,
with correction from -
( . . D = uncorrected measured distance
external calibration) u o
Meal = scale from external calibration
Ak, = addition constant from external
calibration

Weather co_rrectior? . Dy =D (14K, 0'6)+ A+T,
formulae with additional <l | h0.85
constants. carrier wavelength 0.85 um
precision scale 3 m

D = corrected distance

A = addition constant

Kw = weather correction

T, = threedimensional eccentricity

(value input in menu 912)

The weather correction K, is computed as follows:

0.29065, 4.126-10"%h_
1+ ot 1+ at

Ky =281.8

= air pressure in hPa

temperature in degrees Celsius
relative humidity in %

coefficient of vapour pressure cor-
rection 1/273,16

E = saturation aire presure to

Magnus Tetens
7,5t
E — 10 t+237,3

p
t

h
o

+0.7857

In case of standard atmospheric conditions with
p=1013,25hPa, t = 12 °Cund h = 60% the
correktion K, disappears. The basic value of h =
60% for the relative humidity is fixed. When the
conditons are very extremly (humid and hot) the
deviation of weather correction is maximal 2 ppm.
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Formula and Constants

Reduction formula

V angle measurement

Distance measurement

Height difference

Horizontal distance with
scale correction

Height reduction

10-18

Refraktion correction of the V angle measurement

L ?)
Vv =V + — = &k, -
kT3 T R LP
Horizontal distance in the instrument horizont
E _ E-arctan Dy, -sinV o= 200
p R+Dy,-cosV T

included are corretions of refraction, earth
curvature, instrument- and reflector height

dh = Dkz-cost+1_kL~E2+ih—th
2R

V, = corrected V circle reading

k. = influence of refraction,
Default: 0.13

R = mean earth radius in the field,
Default: 6 370 000 m

ih = instrument height

th = reflector height

E, =E*'m

E = horizontal distance in the instrument
horizon

E, = horizontal distance with scale corr. m

= scale (e.g. from Free Stationing)

Reduction of horizontal distances from instrument
horizon into the used projection horizon (e.g. NN)

R

™ R+H

E,, = distance in the instrument horizo [m]

E, = distance in the used projection horizon[m] R
= mean earth radius in the project [m]

H = mean height in the project [m]

E, =E



Formula and Constants

Reduction into the
projection plane

The distance is reduced into the projection plan
with the mean distance from the main
meridian.

1. GauB - Kruger -Projection

Y
Ecx =E + ke Kek =r- 5
2R
E E |1 Y%] E+E ern
K = +— | =t+kE"
2R? 2R?
with:
E = Distance between two points
Eex = distance in the GauB-Krliger-Plane
Y = mean distance from the main meri-
dian
R = earth radius

2. UTM - Projection
v2
Esm  =E-0,9996 1+—”2‘
2R

Note:

Distances used in stationing and e.g. in a
subsequent polar survey must be treated
identically. If, for example, no height and
projection reductions have been applied in
stationing, this must also not be done in the polar
survey. In this case, the corresponding reduction is
incorporated in the randomly selected scale or in
the stationing corrections, if a given scale is used.
In the latter case, it is always advisable to perform
a best-fit adjustment if major corrections are
involved.
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Formula and Constants

Verifying on Calibration Distances

10-20

Basically, all measured distances are corrected
with reference to:

the entered scale

the entered additive constant

the influence of pressure and temperature
internal influencing variables.

¢ Attention!

Prior to the practical realization of the
calibration measurement, the current values
of the parameters additive constant, pressure
and temperature are to be entered.
Projection reduction and height reduction
are to be deactivated and the scale is to be
set to default: 1.000000, as the test
distances normally are not referred to sea
level. This is to secure that all corrections are
made completely and perfectly. Furthermore,
this allows a direct comparison of nominal
and actual values.

If a weather correction is to be carried out
externally, the temperature must be set to 12°C
and the air pressure to 1013.25 hPa. Then, the
internal correction goes to zero. Formulae formula



Formula and Constants

Prism and Additive Constants

All total stations manufactured by Trimble AB, in
combination with their reflectors are adjusted
with the additive constant 0.000.

In case of measurements to reflectors of other
manufacturers, a possibly existing additive
constant can be determined by measurement and
entered.

Another possibility consists in calculating an
additive constant by means of the known prism
constant of the reflector used and entering it. This
prism constant is calculated as function of the
geometric value of the prism, the type of glass
and the place of the mechanical reference point.
The prism constant for reflectors of Zeiss
determined that way is -35 mm or

-3mm.

It is necessary to enter the prim constant, and the
addition constant isn't readable.

The calculation and the save function were not
modified, only the method used to display.

Prism constants K:

Carl Zeiss :

KTO -35mm
KTR -35mm
KTM -35mm
Mini prism Kit -18 mm
360°Prism -3 mm
Trimble

Super prism 0 mm
Prism ring 2 mm

Please enter the correct value.

10-21



Formula and Constants

10-22

In case of measurements to reflectors of other
manufacturers the user has to enter the prism
constant and check the correctness by
measurements to known distances.

Storage:

The connection between addition constant A and
prism constant is shown in the following
calculation formula:

A= PF +35mm
Example:

Foreign reflector prism constant P=-30mm
Addition constant in connection with this foreign
reflector A= +5mm

In this case, in the Geodimeter® additive constant
+ 0.005 m can be set optionally.
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A Addition correction............cvieeeeeiil. 9-4; 10-6
Formula......ooooiiiie 10-17
Additive constant
Formula......ooooiiiiie 10-21
INPUT Lo 3-8
Adjustment.......cccooviiiiii 3-3; 8-1
Eccentric station ......cocevviiiiiiiic, 4-23
Free stationing ........occcveeviiiiieiiiice e 4-6
Heightstationing.........cccocovviiiiiiiiiien, 4-20
Adjustment procedure...........cooceeiiiiiiiieenn. 4-6
Configuration ......cccoooeeeiieeiiecee e 9-15
Authorisation Code .......cccoooiiiiiiiiiieie, 9-40
Autolock™ (only for servo
INSEFUMENTS) . 2-15
B Backsight points ..o, 4-2; 4-16
Battery
Charging the battery .........ccccooiniin 10-14
Battery management ..............cccoco, 9-11
Bearing angle input ......cccoooviiiiiiiiis 4-17
Before measurement..........cccoeeiiiiiiiiiieenns. 3-2
C Calibration scale .......cccoviiiiiiii, 9-4
CENtEING...vvvii e, 3-2
Circle shift
Eccentric station .....ccccoooviiiiii 4-22
Free stationing ........oocveeiiiiiieiiiie e 4-5
Stationing on a known point.................. 4-17
Coarse Levelling ......ccoveiiiiiiiiiic, 3-3
Code block ...oovvviiiiiiiii 9-37
Codelists
Configuration ......cc.cooevieeiiiiiicceee 9-37
Using codelistS........coocviviiiiiiiiiiiiiiii, 3-11
Compensator
Adjustment.......coooiiie 8-8
SYMDBOL oo, 10-2
Compensator run center determinate ........... 8-8
Connecting distances........ccceevviiieeiiiieeeenn, 5-8
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Control point......ccccoevviiiiinnns. 3-17; 9-23; 10-7
Error ImMitS.....oooveiiviicc 9-23
Coordinate position ........ccccoeeeiiieiieeee 4-5
Correction of measured values.................... 3-18
Cross MISClOSUNE .....oioviieiiieeeie e 3-17
D Data format......cccooveieiiiiiiicic 7-21
Data liNe..oooiiiiiice 7-21
Data memory reorganization ...................... 7-13
Data synchronization ............cccccoeevviieennnn, 7-15
Data transfer .......cccovviiiiiii 7-14
Date and time configuration....................... 9-10
Deleting of data records ........cccccceevviieennnn. 7-11
Detail POINtS .....vvviiiiiiiiiiiie e, 5-2
Configuration .....c..ccoovvviiiiiiiiiieee, 9-18
Distance measurement
Formulae .......cooooeeviiieeiieeie 10-17; 10-18
Free stationing........ccccevviiiiiiiiici, 4-7
Stationing on a known point................. 4-15
Distance tracking .........coocvevviiiiiiiiiieieen 5-9
E Earth radius configuration ............cccccooee 9-21
Eccentricity ...oooooeeiiiii 3-13; 4-22; 5-3
Eccentric measuring
Detail points .......coovvviiiiiiiiiiiiec 5-3
Point determination in a local system .....3-13
Eccentric station ..o 4-22
EAItOr oo 7-2
EDM calibration........cccoooeiviiiiiiiiiiiee, 9-4
Error handling (Free Stationing) .................. 4-12
Error messages .......oovvvvveiiiiiiiii 2-64
Error lImits......oooiiiicce 3-17
Definition .....ccooovviiviiiiiii 9-15 cont.
Free stationing ........coccvviviiieiiiiiicce 4-10
ON/OFf e 9-8
SYMDBOL i, 10-2
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F Filtering of records........ccccovviiiiiiiiiiie, 7-5
Fine levelling .....cocoeeiiiiiie 3-3
Fine centering.......coooovviiiiieiee 3-3
Free Stationing ..o, 4-2
Configuration ......cccoovieiiiiiiccee 9-16
FUNKEION KEYS ....cvvieecieecccee e 2-2
G Geometry problems
(Station and 3 BP's are on a circle) ............... 4-8
Georadio.........covvveinreinieiieiins 10-10,10-15
H Height adjustment
Eccentric station ..o, 4-22
Free stationing.......coocvvvviiiiiii 4-2
Heightstationing..........coccooviiiiiiiiin, 4-20
Height reduction.........ccccovviiiiiiiiiin 4-11
Formulae ......oooooviiiiii 10-18
ON/OFf e 9-16
Heightstationing ..........cccooviiiiiiiiiie, 4-19
Configuration ........ccooviiiiiiiiiceeee, 9-17
Hidden point measurement
Detail point......ccccoovviiiiiiiieiee 5-6
Measuring in a local system ................... 3-15
Horizontal Distance (HD) ....vvvvveeeeiiicieeeee . 3-8
Object height measurement
(Detail POINTS) oooeeeeeeeeeeee 5-7
Object height measurement
(Measuring in a local system).................. 3-16
HOtKEYS .o 2-3; 10-4
| Incrementation ..........cooovveeeeiieei, 3-10; 7-3
[INStrument errors.......cccveeeiiviiiiee 8-3
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Instrument height

Eccentric station ..o, 4-22
Free stationing .......cooveeiiiiiiic e 4-2
Heightstationing .......ccccoociiiiiiiiiin, 4-19
Measuring in a local system ...........cccco.e.e. 3-8
Stationing on a known point.................. 4-15
Interface (RS232QC) ..oovvvviieiiiiie, 7-14 cont,;
K Keyboard........oocoooeiiiiiiiiiiiiic, 2-2;10-14
Keys and Function..........cc.ccoeveevieennnes. 2-2;10-3
L Length misclosure.........cccooveeiiiiiiiiiiee 3-17
Levelling vovvvviiiiicc 3-3; 8-8
M Main MENU.....oviiiiiiiicie e 2-6
Markings
Configuration ........ccoovviiiiiiiiccceieee, 9-25
Generating new markings...........ccc.cco..... 9-27
Store markings ......ccooovevviiiiiieie e 9-34
Measuring in a local system ..........cccocveneee 3-8
Menu guidance ..........ooeveeiiiiiie e, 2-63
Motorized directions and
Hz circle orientation..........cccceeviiiiiiiine 3-17
N Neighbourhood principle .......ccccooceiiieenne 4-11
(0] Object height measurement................. 3-15; 5-7
Optical plummet..........cccoovvieenn, 2-2; 3-2 cont.
Oriented Hz-direction (Orientation)........ 5-2; 5-7
Configuration ......cccooeiviiiiiiii 9-7;9-8
Output filter ..o, 7-6
P Periphery switch ........c.cocoiviiiiiiiii, 3-19
Perpenticular position .........c.ccccceeviiiienn, 3-16
Plane adjustment.........c.cccevveiiiiiiiiiieeee, 4-2
Point-to-line distance.........cccccoooeeviiiiiicenn. 6-2
Point identification P.1.
Filtering ..vveeeevieeee e, 7-5;7-6
INPUL 3-11;7-3
Markings ....coovveeiiieiieeieeee e 9-25
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Position of the prism (Setting out) ................ 5-8
Pressure INPUL.......coooieiiiiiiieeceecee 3-8
Prism constant
Formulae ..o 10-21
INPUT Lo 3-8
PriSM SENSOIS ..ooviieiiiiiicee e 3-12
Configuration ......ccccovveivieeiiiecieceee 9-9
Prism tracking.........cccovvveeiieennn. 3-12; 5-8; 5-9
Configuration ......cccooveeveeiiiececeee 9-9
Datentransfer........cccoocvviiiiiiiiicien 7-14
Project
CONNECT...ooiiiic 3-6
COPY et 3-7
Create @ New pProject......ccccccveeeeeiiiiiiennne.s. 3-6
Delete, Edit, Rename........cooovviiiiiiiiieiii, 3-7
Project information ..........cccccoovviiiiiiiinenn 3-7
Project management.........cccccevviiiiiiiiiieennn, 3-6
Point NUMDbBET ..., 3-10
FIREIING wooeeeie e 7-7
SEarching ...ooooveviiiiiieee 7-8
Q QuickLock
Configuration ........cccovviiiiiicccc 9-9
Laser beam safety .........cccccooeviiiiieinnn, 2-32
Operation ........ooviiiiiiiiiiee e 2-17
R Radial misclosure .........ccoocoviiiiiiiiiiiici 3-17
Recording .....ccveevveiiiiiiiiiiiee 4-3; 4-5; 5-2
Connecting distance ........c.ccoooveiiiniinnnn. 5-8
[NPULS .. 7-3
Setting QUL ..o 5-12
Switch On/Off ... 9-8
Recording modes
Configuration .........cccoveevveeiiiiceeee, 9-22
Hidden point ..o, 3-15; 5-6
SeleCtioN oo 3-9; 5-2
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Reductions........ccceiiiiiiiii 4-11
Configuration ......cccooeieiiiiiiic e, 9-16
Reduction formulae ...........cccooiiiiinnn. 10-18
Reduction into the plane ..............cccooe 4-11
Configuration ......cccoovieiiiiiiccee 9-16
FOrmulae .....ooovoviiiiiiiecece 10-19
Reference point Object height measurement
Detail POINtS ......ooeivviiiiiiei e 5-7
Measuring in a local system .................... 3-16
Refraction coefficient configuration ............ 9-21
RODOLIC. . 2-36
Remote Target (RMT) ....coovvviieiiiiiieiiiiece, 7-20
Remote Control Unit (RPU) ...oovvvvivieiiie, 2-43
S Scale
Configuration Stationing ............... 9-14; 9-16
Eccentric station .....ccccoeiviiiii 4-24
Free stationing.......ccccoeveiiiiiiniicen 4-5; 4-8
Local system scale factor.................... 3-8; 3-9
Stationing on a known point.................. 4-17
Scale factor.....ccooviiiiiii 4-11
Scale range......cooeveeeviiieiiennn 4-10; 4-12; 4-24
Configuration ........cooveiiiiiiiiicceeee, 9-16
Searching for data records..............cc.ccenenn. 7-8
SEANCN L 2-52
Search Window .........oocviiiiiiiii e 2-29
Search for point numbers ................cccoee.. 7-10
SEIVO it 2-14
Setting QUL ..o 5-12
Configuration .......ccooevveiiiiiiie 9-19
Position of the prism.........cccoceviiiiinnn, 5-13
Sighting axis correction................ 8-3; 8-4 cont.
Sighting axis rror......c.coovvveeiiiiiceeieee e, 8-3
Single point adjustment............c...ccoeoieen 4-7
Softkeys (Function keys) ............ccccceue.. 2-2 cont
Station height input..........cccciiiiiinnn, 4-20
StationNiNg ..veeee i, 4-2
Configuration ......cccooovveeviiiiiicceee, 9-14
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Stationing on a known point ...................... 4-15
Check oo, 5-15
Configuration ......cccoooeeeviiiiiicee 9-14

Status symbols........coooiiiii 10-2

Symbols (Status) ......covvveeeiiiiiiiiiiiiieciiiee 10-2

T  Target height
Free stationing ........occcveeviiiiieiiiice e 4-3
Measuring in a local system ...........cccocc.... 3-8

Technical Data .....cccoovvvveiiiiiiccec 10-13

Telescope fOCUSSING ..veevvveiiiiiiiiec e 3-4

Temperature
Display modification ............ccooeviiiiiiinn 9-6
Influence on the distance accuracy ......... 3-18
[INPUL e 3-8

Time block ....cuvviiiii e, 9-32

Time search option .......cccoociiviiiiiiiii, 7-8

Tracker, Tracker Unit........ooovveeiiiiiiiii, 2-16

TracKing..vee e 5-10

TrackLight®™ ..o 2-18

Transformation .........ccccccveveveveiiiiiin 4-6; 4-10
Configuration ........ccoovviiiiiiiciceee, 9-14

TrunNioN axiS €rOr......ceei e 8-3

U Units configuration..........cccooeiiiiiiiiine, 9-6

UTM Coordinates........oovveeeieieiiiiaain, 4-11: 9-16

V  Verifying on calibration distances.............. 10-20

Vertical index correction ..............c......... 8-3; 8-4

Vertical index error .......ccccooceiviiiiiiiiiien, 8-3

Vertical reference system ..................... 9-7: 10-4

W Weather correction..........cccccccc..... 10-17; 10-20
Weight definition.............ccccccoooiiiii, 9-16
WINAOW .ot 2-29

Z  Zenith Angle ..o, 9-7
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