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Important Information

Carefully read the manual before the first use. Be sure to comply with the safety
information.

Safety Information

AN

Instruments and original accessories from Trimble must only be used for the intended
purpose.

WARNING - Operate the instrument only in the compliance with the operating conditions
specified.

- Do not point the telescope directly at the sun.

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

- When you work with staves in the vicinity of electric plants (e.g. electric railways, aerial lines,
transmitting stations, etc.) your life is acutely endangered. This risk exists independent of the
material (e.g. aluminium or wood). In such cases it is necessary to inform the competent
and authorised safety authorities and observe their instructions.

- Protect operator and instrument sufficiently at the site of measurement (e.g. construction site,
roads, etc.). Observe any relevant national regulations and the Road Traffic Act.

- Do not carry out surveying work in a thunderstorm to avoid being struck by a lightning.

Battery Safety

AN

WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery can
cause an explosion or fire, and can result in personal injury and/or property damage. To
prevent injury or damage:
— Do not use or charge the battery if it appears to be damaged. Signs of damage
include, but are not limited to, discoloration, warping, and leaking battery fluid.
— Do not expose the battery to fire, high temperature, or direct sunlight.
— Do not immerse the battery in water.
— Do not use or store the battery inside a vehicle during hot weather.
— Do not drop or puncture the battery.
— Do not open the battery or short-circuit its contacts.

WARNING - Avoid contact with the rechargeable Lithium-ion battery if it appears to be leaking.
Battery fluid is corrosive, and contact with it can result in personal injury and/or property
damage. To prevent injury or damage:
— If the battery leaks, avoid contact with the battery fluid.
— If battery fluid gets into your eyes, immediately rinse your eyes with clean water and

seek medical attention. Do not rub your eyes!
— If battery fluid gets onto your skin or clothing, immediately use clean water to wash off

the battery fluid.
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Important Information

AN

WARNING - Charge and use the rechargeable Lithium-ion battery only in strict accordance
with the instructions. Charging or using the battery in unauthorized equipment can cause an
explosion or fire, and can result in personal injury and/or equipment damage. To prevent injury
or damage:
— Do not charge or use the battery if it appears to be damaged or leaking.
— Charge the Lithium-ion battery only in a Trimble product that is specified to charge it.

Be sure to follow all instructions that are provided with the battery charger.
— Discontinue charging a battery that gives off extreme heat or a burning odor.
— Use the battery only in Trimble equipment that is specified to use it.
— Use the battery only for its intended use and according to the instructions in the

product documentation.

Environmental Information

iv

NOTICE FOR TRIMBLE'S EUROPEAN UNION CUSTOMERS

Trimble is pleased to announce a new recycling program for our
European Union customers. At Trimble, we recognize the
importance of minimizing the environmental impacts of our
products. We endeavor to meet your needs, not only when you
purchase and use our products, but also when you are ready to
dispose of them. That is why Trimble is actively pursuing, and
will continue to pursue, the expanded use of environmentally
friendly materials in all its products, and why we have
established a convenient and environmentally friendly recycling

program.
As Trimble makes additional recycling facilities available for _

your use, we will post their locations and contact information to
our Recycling Instructions web page.

For product recycling instructions and more information, please go to
www.trimble.com/environment/summary.html

Recycling in Europe:
To recycle Trimble WEEE,
Call +31 497 53 2430, and ask for the “WEEE Associate”

Or
Mail a request for recycling instructions to:

Trimble Europe BV

c/o Menlo Worldwide Logistics
Meerheide 45

5521 DZ Eersel, NL
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Important Information

Equipment Information

& CAUTION - Do not 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 initialise the data memory without making a back up of the stored data, as the
initialisation will delete all stored data.

- Do tread tripod legs firmly into the ground to prevent sinking in and falling over of the
instrument by wind pressure.

- Do mount the instrument to the tripod using the tripod screw immediately after you take the
instrument from its case.

- Do not leave the instrument placed loosely on the tripod head. After loosening the tripod
screw, immediately store the instrument in its case.

- Do check your instrument at regular intervals in order to avoid faulty measurements,
especially after it has been subjected to shock or heavy punishment.

- Do not use the instrument too long when it is raining. During breaks, cover the instrument with
the protective hood. Wipe the instrument and case dry in the field and let it dry completely
indoors, with the case open.

- Do remove the batteries in case of unloading or a longer time without using the instrument.

- Do only recharge the batteries with the intended Trimble charger.

- Do properly dispose of the batteries and equipment taking into account the applicable national
regulations. Prevent improper use of the disposed instrument by proper disposal

- Do verify before every use of the instrument, that it is in perfect condition, particularly after
longer transportation, fall or any other improper use. Systematicly check measurements
particularly before and after extensive surveying projects will help to avoid erroneous
measurements.

- Do not use destroyed plugs and cables for accessories with the instrument
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Declaration of Conformity

Trimble DiNi

Trimble
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Introduction

Welcome

This manual describes how to set up and use the Trimble® DiNi® Digital Level.

Even if you have used other Digital Level products before, Trimble recommends that
you spend some time reading this manual to learn about the special features of this
product.

About the Trimble DiNi Digital Level

Although the principle of leveling has not changed, surveying today is no longer
confined to the measurement of height differences. 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 DiNi fits excellently in the complete line of the measuring equipment from
Trimble: Data interchange between all the instruments is ensured by a common data
format and by the use of the USB Memory Stick.

Related Information

Sources of related information include the following:

«  Trimble training courses — Consider a training course to help you use your
Trimble Dini to its fullest potential. For more information, go to the Trimble
website at www.trimble.com/training.html.

Technical Assistance

If you have a problem and cannot find the information you need in the product
documentation, contact your local dealer.

If you need to contact Trimble technical support:
1. Go to the Trimble website (www.trimble.com).

2. Click the Support button at the top of the screen. The Support A—Z list of
products appears.

3. Scroll to the bottom of the list.
4. Click the submit an inquiry link. A form appears.
5. Complete the form and then click Send.

Alternatively, you can send an e-mail to trimble support@trimble.com
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Your Comments

Your feedback about the supporting documentation helps us to improve it with each
revision. E-mail your comments to ReaderFeedback@trimble.com.

Registration

To receive information regarding updates and new products please register on the
Trimble web site.

www.trimble.com/register
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Inspection, Care and Mainenance

In this chapter:

Inspecting the Container
Instrument Case
Care and Maintenance

Transporting the Instrument

Servicing
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Inspection, Care and Mainenance

Inspecting the Container

Inspect the shipping container. If the container arrives in poor condition, examine the
equipment for visible damage. If damage is found, immediately notify the carrier and
your Trimble sales representative. Keep the container and the packing material for the
carrier to inspect.

Instrument Case

When unpacking the instrument, check that all ordered items are received. Below is
an example of where all items can be placed in the instrument case.

Note — Some of the items in the picture below are optional.

Figure 2.1 Instrument case

Trimble DiNi User Guide




Inspection, Care and Mainenance 2

Item Description

1 Trimble DiNi Digital level

2 Battery (One battery standard)

3 Cable (DiNi to PC)

4 Battery charger**

5 Rain cover

6 Manual CD, Short form user guide, certificate
7 Power supply for battery charger**

Allen key for cross hair adjustment

** Optional
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2 Inspection, Care and Mainenance

Care and Maintenance

& WARNING - Do not remove the instrument cover from the instrument. Trimble DiNi is designed
to withstand normal electromagnetic disturbance from the environment but it contains circuits
that are sensitive to static electricity. If an unauthorized person opens the instrument cover, the
function of the instrument is not guaranteed and the warranty invalidated.

The Trimble DiNi is designed and tested to withstand field conditions, but like all
precision instruments, it requires care and maintenance. Take the following steps to
get the best results from the instrument:

« Do not subject the equipment to rough jolts or careless treatment.

«  Keep the lenses clean. Use only lens paper or other material that is designed for
cleaning optical equipment.

«  When not in use, keep the instrument in the instrument case.
+  Carry the instrument by the handle.

+  When you need extremely precise measurements, make sure that the
instrument has adapted to the surrounding temperature. Significant variations
in instrument temperature can affect precision.

Cleaning

& CAUTION — Never use strong detergents such as benzine or thinners on the instrument or the
instrument case.

Be very careful when cleaning the instrument, especially when removing sand or dust
from lenses and reflectors. Never use coarse or dirty cloth or hard paper. Trimble
recommends that you use anti-static lens wad, a cotton wad, or a lens brush.

Getting rid of Moisture

If the instrument has been used in damp weather, take the instrument indoors and
remove the instrument from the instrument case. Leave the instrument to dry
naturally. If condensation forms on the lenses, allow the moisture to evaporate
naturally.
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Inspection, Care and Mainenance 2

Transporting the Instrument

Always transport the instrument in a locked instrument case. For longer trips,
transport the instrument in the instrument case and inside the original shipping
container.

Servicing
Note — There are no user-serviceable parts in the Trimble DiNi

Trimble recommends that you take the instrument to an authorized Trimble service
workshop for service and calibration once a year. This is to guarantee that the
specified accuracies are maintained.

When you send the instrument to a service center, clearly write the name of the sender
and the receiver on the instrument case. If repairs are required, enclose a note in the
instrument case. The note should clearly describe any fault or symptoms, and indicate
that servicing is required.

Trimble DiNi User Guide 9



2 Inspection, Care and Mainenance

10  Trimble DiNi User Guide



Instrument Description

In this chapter:

Battery

Charging the Li-lon Battery
Instrument Battery Handling
Connecting the Internal Battery
Instrument Description

Keyboard and Display Description
DiNi® Components
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Instrument Description

12

Battery

Before charging or using a battery it is important that you read and understand the
battery safety and environment information.

Battery Safety and Environmental Information

AN

WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery can
cause an explosion or fire, and can result in personal injury and/or property damage. To
prevent injury or damage:
— Do not use or charge the battery if it appears to be damaged. Signs of damage
include, but are not limited to, discoloration, warping, and leaking battery fluid.
— Do not expose the battery to fire, high temperature, or direct sunlight.
— Do not immerse the battery in water.
— Do not use or store the battery inside a vehicle during hot weather.
— Do not drop or puncture the battery.
— Do not open the battery or short-circuit its contacts.

WARNING - Avoid contact with the rechargeable Lithium-ion battery if it appears to be leaking.
Battery fluid is corrosive, and contact with it can result in personal injury and/or property
damage. To prevent injury or damage:
— If the battery leaks, avoid contact with the battery fluid.
— If battery fluid gets into your eyes, immediately rinse your eyes with clean water and

seek medical attention. Do not rub your eyes!
— If battery fluid gets onto your skin or clothing, immediately use clean water to wash off

the battery fluid.

WARNING - Charge and use the rechargeable Lithium-ion battery only in strict accordance
with the instructions. Charging or using the battery in unauthorized equipment can cause an
explosion or fire, and can result in personal injury and/or equipment damage. To prevent injury
or damage:
— Do not charge or use the battery if it appears to be damaged or leaking.
— Charge the Lithium-ion battery only in a Trimble product that is specified to charge it.

Be sure to follow all instructions that are provided with the battery charger.
— Discontinue charging a battery that gives off extreme heat or a burning odor.
— Use the battery only in Trimble equipment that is specified to use it.
— Use the battery only for its intended use and according to the instructions in the

product documentation.

Disposal
«  Before disposal, discharge the battery.

«  Dispose of the used battery in an environmentally sensitive manner, according
to local and national regulations, see also Environmental Information page iv.
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Charging the Li-lon Battery

The Dual Li-Ion Battery Charger (P/N 41114-00) is designed to work specifically
with the Trimble Universal Power Supply with an 18 V 3A rated output (P/N 48800-
00). Use of a power supply other than that specified by Trimble can result in damage
to the outer housing of the charger, or can reduce the battery life cycles due to
insufficient voltage.

LED Indicators
The Dual Li-Ion Battery Charger LEDs show how the charging is operating.

Power (Green)

When power is supplied to the charger, the green power LED is lit. If the charger is
not receiving power, or the power supply is not supplying enough voltage, the power
LED is not lit.

Temp (Red)

When the charger is turned on, the charger monitors the temperature of the unit. If the
unit becomes too hot, the Temp LED is lit.

The Temp LED is lit if the ambient temperature around the charger is extremely high
causing the charger to stop charging. If this occurs, unplug the charger and do not
attempt to continue charging until the ambient temperature is within the specified
range (0 °C—40 °C).

Contact (Amber)

When a battery is inserted in the charger, the Contact LED is lit to indicate that the
charger recognizes the battery and that it will be charged.

The battery must be fit properly in the charging slot or the Contact LED will not light.

If the Contact LED fails to light after you insert a battery into the charging slot, it may
be that the battery voltage has dropped below the 5.6 V “sleep threshold”. If this
occurs, apply a 12 V power supply to the battery for approximately 5 seconds and
then place the battery in the charging slot. The charger should then recognize the
battery and begin charging.

Charge (Green)

When you insert a battery and the charger recognizes it (the Contact LED is lit), the
battery will be charged. The Charge LED has three modes to indicate the status of the
battery, as follows.

Trimble DiNi User Guide 13
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LED Battery Status
On (solid green) Fully charged
Off (not lit) Waiting to be charged

Flashing ( alternating On/Off every 1 second) Being chaged

Battery Charging Time

The charger will begin operating as soon as a battery is inserted and recognized. The
estimated charging time for Trimble batteries is as follows.

Battery Estimated Charging Time
1.8 Ah 2.0-2.5 Hours

2.0 Ah 2.5-3.0 Hours

2.2 Ah 3.3-4.0 Hours

2.4 Ah < 3.3 Hours

Instrument Battery Handling

Battery Capacity

Due to the implemented power management and the liquid-crystal graphic display,
the DiNi uses very little energy. Depending on the age and condition of the battery, a
charged Li-Ion 7.4 V 2.4 Ah battery lasts for about three days working time without
illumination.

Call up the Battery Capacity

The current battery capacity is shown in the bar symbol on the top right of the display
in a rough manner.

2 [Mew project

3 [Rename project

|
|
4 [Delete project |
5 [Copy between projects |
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The precise condition of the battery can be called up in every measurement menu
with the Function Field "Info"

Info instrurnent Prj: dayton10 [P
Memary status: B0% (1024 kB)
Battery status: 455%
Date: 20.11.2006
Tirme: 132422

Cnnh

Battery Low

When the battery has run down, the message Battery power is below 10% appears in the
display:

If this message is confirmed with key, several measurements can still be performed.
As a reminder, the display briefly turns inverse with short intervals.

After this warning, a charged battery should be inserted as soon as possible. Make
sure to switch off the instrument for the replacement. No data will be lost in this case.

If the battery is not changed the instrument will shut off automatically, without
loosing any data, when the battery has reached its lowest limit.
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Connecting the Internal Battery

Figure 3.1 Opening battery compartment

1. Open the battery compartment by releasing the lock, see Opening battery
compartment page 16.

2. Turn the compartment open, see Opening battery compartment page 16.
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3

Figure 3.2 Inserting or removing the battery
3. The battery can now be removed or inserted.
4. Close the battery compartment until the lock clicks in place.

When changing the battery, take care that the battery does not fall down when you
open the lock of the battery compartment (2).

Trimble DiNi User Guide
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Instrument Description

Hardware Overview

12

1"

10

Figure 3.3 Instrument description

—

Telescope objective with integrated sun-shield
Telescope focusing knob

Trigger key

Horizontal tangent screw (endless slow motion drive)
Graduated circle

Footscrews

Tribrach

Power/Communication connector

Keyboard

N AT

,_‘
e

Display

—
—

. Window for circular bubble

—
N

Reticle

—
hed

Cap, to be removed for adjustment of circular bubble
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Figure 3.4 Instrument description, battery compartment

14. Battery compartment

Figure 3.5 Instrument description, sight vane

15. Sight vane (notch and bead sights)
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Software Overview DiNi®

Main Menu DiNi®:
Note — *)Only Trimble DiNi 0.3mm/km

Main Menu

Sub Menu

Sub Menu

Description

1 Files

Project Menu

Select Project

Select from a list of stored
projects

New Project

Start a new project

Rename Project

Change the name of a stored
project

Delete Project

Delete a stored project

Copy Between
Projects

Copy information between
two projects

Editor

Edit stored data, enter and
view data and enter and
change code lists

Data Im/
Export

DiNi to USB

Transfer data from the DiNi
to a USB Memory Stick

USB to DiNi

Transfer data from a USB
Memory Stick to the DiNi

Memory

Intenal and external memory.
Total memory space, free
memory space and format
internal and external memory
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Main Menu Sub Menu Sub Menu Description
2 Configuration | Input Input of Refraction coeff.,
Addition const. (R), Date and
Time
Limits/Tests Input of different Limits and
control settings.
Adjustment Forstner Method ||Line of sight adjustment.
Néhbauer Method || Line of sight adjustment.
Kukkaméki Line of sight adjustment.
Method
Japanese Method ||Line of sight adjustment.
Instrument Settings for units in display
Settings and input, displayed last

count, sound and language,
date*) and time*).

Settings of

Settings of recording, type of

recordings recording (RMR or R-M),
additional data (time*) or
temperature*)) and point
number increment.

3 Survey Single Point Single Point Measurement

Measurement

Line leveling

Line leveling

Intermediate Single point measurement
Sights with height stationing.
Stake out Stake out
Continous Continous measurements
measurements

4 Calculation  |Line Line Adjustment*)
Adjustment

CAUTION — When formatting the USB Memory Stick and internal memory all stored data will

be lost.
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Keyboard and Display Description

Keyboard

Figure 3.6 Control and display unit of DiNi®
Key Description Comment
On/Off key Switches the instrument on or off
@ Trigger key Starts a measurement
or
0 Spider key Navigates through menus, shows drop-down
lists and changes check box status
Enter key Confirms inputs
Esc Escape key Returns to previous display/menu
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Key Description Comment
a Alpha key Switches the keyboard keys between primary
and secondary function. Status are indicated at
the top of the display.
(=S Trimble key Displays the Trimble functions menu
n Back step key to delete previous input

Period and comma

0 or Space key

1 or PQRS

2 or TUV

3 or WXYZ

4 or GHI

5 or JKL

6 or MNO

8 or ABC

9 or DEF

Primary function: Period and comma

Secondary function: Plus and minus (Press
multiple times to get correct character)

Primary function: 0
Secondary function: Space

Primary function: 1

Secondary function: PQRS (Press multiple
times to get correct character)

Primary function: 2
Secondary function: TUV

Primary function: 3

Secondary function: WXYZ (Press multiple
times to get correct character)

Primary function: 4

Secondary function: GHI (Press multiple times
to get correct character)

Primary function: 5

Secondary function: JKL (Press multiple times
to get correct character)

Primary function: 6

Secondary function: MNO (Press multiple
times to get correct character)

Primary function: 7
Secondary function:

Primary function: 8

Secondary function: ABC (Press multiple
times to get correct character)

Primary function: 9

Secondary function: DEF (Press multiple
times to get correct character)
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Display
Display Description
Information regarding current
Line leveling program, input and battery
v 5[] SHo00Z Flz) status.
Z 102.00000m |MnerPho.
R 2.00000m Ed:D
one:

HD:20.000m D

[Disp [ o | rpt | )

| ER

She:002 I

Z 102.00000m |MnerPro:

R 2.00000m Ed:B
ane:;

HD:; 20.000m |:|ﬂ

[Disp [ o | rpt | )

Line leveling

v SiE] Sho:002 Fi=

Z 102.00000m | ferPro-

R 2.00000m Em:'ﬂ

HD: 20.000m ||:|ﬂ
[Disp [ o | rpt | )

Line leveling

v B Sho:002 El_

7 102.00000m

Rf 2.00000m Em:lﬂ

HD: 20.000m T
[Disp | info | Ret | > d

Information regarding workflow
status. Sample shows Line
levelling

Result of the latest measurement

Input of information connected
to the next measurement
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Display Description
Function field and information
Line leveling area.
v Ef Sh o002 &
Z 10200000m  [knerPho:
Rf 2.00000m Ed:lﬂ
ade;
HD: 20.000m :B
[ [Disn [ mto [ et | 3€p 4
When all information connected
Line leveling to the next measurement are
v 5] SMo:002 FE entered this symbol will appear
7 102.00000m et Pro. ] to i;llditcate that the intrument is
ready to measure
R 2.00000m Ed:B Y
ade:
HD: 20.000m :B
[Disp [ o | ret | >
This symbol will appear as a
Line leveling reminder when the instrument is
v SiF| Sho:002 FIs; set to measure towards an
2 102.00000m er P ] inverted staff.
R 2.00000m Ed:B
ade:
HD: 20.000m :B
[ Disp | Info | Rpt | -){Dil
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Principles of Keyboard and Display Functions

Display

Key function and description

Main dialog Prj; jena0001

e Zonfiguration
= -EI = 4
Rl
SREL Calculation

Files Zonfiguration
ﬂ ?ﬁﬂ soay 4
Slrvey Calculation

Configuration Menu

mlﬁ

2 Limits / Tests

3 [adjustment

4 [Instrurent settings

5 [Settings of recording

Start line levelling
Lineg 7
Line numher:

Measuring methots

Cnntmue

me

alternate ? |

nroject

Cnnt

Navigate with the 0 spider key
in the display menus to highlight
the item you want to select.

To confirm a selection press the
' enter key or go directly by
pressing the number of the
selection e.g. number 1 key

Some input fields are marked
with a drop down-arrow to
indicate that input selections are
made from a pre-defined list.
Press the right arrow on the 0
spider key to select from a drop-
down list, press enter to confirm.
Press the left arrow on the 0
spider key to step through the
possible selections
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Display

Key function and description

Start line levelling

Line ? e vl
Line nurnber: n:“

Measuring method:

alternate ? |

Start line lavelling 123
Line ? pew |+
Line number:
Measuring method:  [aBF =
alternate ?

Cant,

Line leveling

v ER

L p——|
2 102.00000m H.L_"'W--

Rf 2.00000m ""'—d—'—'
[ulu] =X

HO: 20.000m -

S i |

[ Disge] nto o-rpt | )

Line leveling
v B Shpd2 5
| Ly ra——
£ 102.00000m |&L.;|
—
Rf 2.00000m g_d4|ﬂ
ode:
HO: 20.000m —
|

Disp | Info h_,,‘,—| -\‘I:rl

Some input fields are open for
alpha and numeric inputs from
the user.

Type in the input of your choice
with the instrument keyboard.
Switch between numeric, capital
letters or lowercase letters by
pressing the a alpha key. The
status is indicated at the top of
the display.

Some inputs are made with a
check box.

Navigate with the e spider key
in the display to highlight the
check box.

Press the left arrow on the 0
spider key to select or unselect.

Navigate with the e spider key
up, down, left or right.

In this part of the display you
can navigate with the spider
key up or down through the
different input fields and down to
the softkeys at the bottom of the
display. When an input field is
highlighted you can press the
right arrow on the 6 spider key
to select from a drop-down list or
press the left arrow on the
spider key to step through the
possible selections
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Display

Key function and description

Line leveling

v Ef Sh o002 &
7 102.00000m  |[rerEro
Rf. 2.00000m Eie:lﬂ
HO: 20.000m :

—
(5% [ [ ] b4

Line leveling
o FE SMe:003 EF
Z 10150000m  |iner Pho.
Rk 2.00000m

Code:
HCx: 20.000m

Lend | Disp | Into m‘ > I

In this part of the display you
can navigate with the spider
key left or right to highlight
different soft keys. Press g§ Enter
to select the highlighted soft key
function.

To be able to go back up to the
input fields you must first
highlight the Soft key located
directly under the input fields,
press up or down on the 0
spider key

The symbols displayed in the
bottom corner of the display
indicates the next step.

Symbol

> = Ready to measure

press @€ / @

measurement key

Select = Press g enter key to
sl .

selecta detail
= Press B enter key

to store measurement
Accept = Press B enter key

el

Store
el

to accept

Cont. = Press g enter key

“—'  tocontinue

Copy = Press g enter key
to copy data

Page? _
4 = Press g enter key

to continue to next
screen

1+ J =Press 0 spider key
up or down arrow to
show further data
lines
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Switching the Instrument On and Off
switching on and off

A properly charged battery is neccesary for the operation of the instrument. Switch on

the instrument with the key. After a short display of the Logo, the instrument is
ready for measurement. The Main menu or the uncomplete application is always
displayed.
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DiNi® Components

Compensator

Purpose

Correction of the current line of sight inclination by a mechanical compensator

Function

Automatic alignment of the compensator ensures that an inclined line of sight is
automatically leveled within the working range both for visual observation and
internal electronic measurement. The compensator cannot be deactivated.

Working Range

The working range of the compensator is + 15" with a setting accuracy of + 0.2" or
+ 0.5" depending on instrument type. If the inclination range is exceeded a symbol of
a non centered bubble will be shown in the top line of the display.

Line levelling Eﬁ@
Sho:001 Br
7 124 25600m  |indiv. PMo.
151
Code:
a1
ity

A warning information is generated and has to be confirmed after releveling the
instrument

Line levelling

Ok

>
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Checking

The compensator has a major influence on the instrument's line of sight. For run
centre adjustment, determine the residual line of sight inclination to permit distance-
dependent correction of the measured values. For this, the Adjustment menu option
on DiNi provides four methods. For precise height measurements, this check should
be performed at regular intervals

see Adjustment Chapter 8

Angle Measuring System

Figure 3.7  Angle measuring system

Direct Measurement With DiNi

You can perform simple direction measurements and stake-outs. You can read the
direction without any aid by means of an index line on the horizontal circle. The
circle is graduated to 1 degree and 1 gon, estimated readings are possible down to 0.1
degrees and 0.1gon

Height/Distance Measuring System

For details see Measuring Programs Chapter 5

Acoustic Signal Generator

Purpose

Confirmation of functions and warning signal when system messages are displayed.

Sound signals:

+  Key function Klick
»  Multiple measurements, interims value Di
»  Data if a complete measurement Diii
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«  Error message Diiiiiiiii

- Battery power below 10% Di, Di, Di
With USB Memory Stick connected

«  Connect the device or open communication Da, Di

«  Disconnect the device or open communication Di, Da

«  File operation was successfully Dii, Di

The sound can be activated or deactivated in the instrument settings menu, see
Instrument Settings page 42

Memory

The permanent memory of the DiN i® stores computation constants, operating modes,
measuring units, etc. even after instrument shutoff.

The measured data and additional information is stored in the internal memory.

Data Safety

Data storage in the internal memory (non-volatile data memory without buffer
battery) offers data safety for unlimited time.

Capacity DiNi®:

The capacity of the internal data memory depends on the measuring mode, a line
leveling with method BFFB will consume more lines then a single measurement.

It amounts to approx. 30 000 data lines.
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In this chapter:

m Setup
m Configurating the DiNi

m Trimble Functions

CHAPTER
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4  Setup

Setup

An instrument setup with good measuring stability will increase the precision in the
measurement result and allow you to utilize the measurement precision of the Trimble
DiNi to its full extent.

Setup Stability
When a level is setup it is important to consider the following:

1. Set tripod legs wide apart to increase the stability of the setup. A setup where
one leg is placed on e.g asphalt and the other two on soil will still be a stable
setup provided that the tripod legs are set wide enough. If it is not possible to
set the tripod legs wide apart due to obstacles, then the tripod can be lowered to
increase stability.

Figure 4.1 Setup stability

2. Make sure that all the screws on the tripod and/or tribrach are tightened to
avoid any play.

3. Any survey quality tripod can be used. However, Trimble strongly recommends
the use of tripod heads made of steel, aluminium or similar material. Tripod
heads of fiberglass or other composite materials are not recommended.

-‘O’- Tip — Trimble offers tripod part number 7072550000000 with fixed, non extendable legs. This
tripod is recommended in some regions for leveling highest order lines.
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Ambient Temperature

Take into account that a level requires sufficient time to adjust to the ambient
temperature. The following rule-of-thumb for a high precision measurement applies:
Temperature difference in degree Celsius (°C) x 2 = duration in minutes required for
the instrument to adjust to the new temperature.

Avoid sighting across fields with intense irradiation by sun light, e.g. at noon.

Setup and Coarse Centring

In order to guarantee the stability of measurement we recommend the use of a

Trimble tripod.
. \
A o 6
" e 4
3
5
2

=5

Figure 4.2 Setup and coarse centring

Setup

Extend the tripod legs (1) to a comfortable height of observation and fix them using
the tripod locking screws (2). Screw the instrument centrally to the tripod head plate
(3). The tribrach screws (4) should be in mid-position.
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Coarse Centring (Only When Required)

Set up the tripod roughly above the station point (ground mark). The tripod head
plate (3) should be approximately horizontal.

Hook the plumb line (5) into the retaining screw and set up the tripod roughly centred
above the ground mark.

Leveling and Fine Centring

Figure 4.3 Levelling andd fine centring

Coarse leveling:

Level the circular bubble (6) by adjusting the length of the tripod legs (1).

Precision Leveling:

Figure 4.4 Precision leveling

Align the control unit parallel with the imaginary connecting line between two
tribrach screws. Level the instrument in the telescope axis (1) and rectangularly to it
(2) by means of the tribrach screws. For checking, turn the instrument round the
vertical axis in the diametrical position. In any case, the residual inclination should be
within the working range of the compensator (+ 157) after having centred the circular
bubble.
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Fine Centring (Only When Required):

Shift the tribrach on the tripod head plate until the plumb line is hanging centrally
above the ground mark; repeat the leveling various times, if necessary.

Telescope Focusing

Figure 4.5  Visual field DiNi®

Focusing the Cross Hairs:

Sight a bright, evenly coloured surface and turn the telescope eyepiece until the line
pattern is sharply defined.

& WARNING - Sighting of the sun or strong light sources must by all means be avoided because
it would cause irreparable damage to your eyes.

Focusing the Target Point:
Turn the telescope focusing control unit until the target point is sharply defined.

:O': Tip — Check the telescope parallax: If you move your head slightly whilst looking through the
eyepiece, there must be no relative movement between the cross hairs and the target; check
focusing, if necessary.

& WARNING - Residual inclinations of the line of collimation remaining after having centred the

circular bubble are eliminated by means of the compensator. But it does not compensate any
inclinations caused by insufficient adjustment of the circular bubble or of the line of collimation.
For this reason, both adjustments have to be checked.

Switching the Instrument On and Off
To switch the instrument on or off press the on/off key.

Operating the OFF function unintentionally does not lead to a loss of measured
values. The system will ask in case of certain functions, but on principle, all current
values (line leveling) are saved in a non-volatile working memory.
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Triggering Measurements

The @Y Trigger key on the keyboard or the @® Trigger key on the right side of the
instrument will start a measurement.

Trigger key on right side
of instrument

Trigger key on instrument
keyboard

Figure 4.6 Triggering measurements

Note — For high precision measurements, Trimble recommends to use the trigger key
on the right side of the instrument. This trigger key is designed to minimize the
influence of any vibrations caused by touching the instrument when pressing the
trigger key to start a measurement.
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Configurating the DiNi

In the configuration menu it is possible to set all general instrument settings and make
the instrument adjustments.

Actions Screen Comments
To configurate the
DiNi. select Main dialog Prj: jena0001 23
Configuration @ !
Files Configuration
§in] B
Slrvey Calculation
Input
Under Input it is possible to set the Refraction coeff., Addition constant (R), Date and
Time.
Actions Screen Comments

Select Input from the
Configuration menu

Key in the Refraction
coeff., Addition
constant (R), Date and
Time of your choice
and press B enter key
to Store.

Configuration Menu

[123]
prput___

(W nput

2 |Lirnits / Tests

3 [Aadjustment

4 nstrument settings

5 [Settings of recording

Input

Refraction coeff.:
Addition const.(R):
Date:

Tirre:

123

1.00000rm
[25.09. 2006
1940 21

ﬂ

Store

Refraction coeff.:
-1-+1

Addition const.(R):
Om-5m
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Limits / Tests

Note — Only for Line Leveling,except the 30cm control

Actions

Screen

Comments

Select Limits / Tests
from the Configuration
menu

Key in the Max.
sighting dist., Min.
sighting height and
Max. sighting height of

our choice and press
b enter to continue to
Page 2.

Select Difference from
the drop-down list.

Configuration Menu
1 nput |

Pl irnits f Tests
3 [adjustment |

4 [Instrument settings |

& |Settings of recording |

Lirnits / Tests

Line levelling limits: 13

Max. sighting dist.

Min. sighting height:

Max. sighting height:
Fage 2

Lirnits ¢ Tests
Line levelling tests:

EMeasurement

Difference ¥

flctation

Max. difference:
Check 30cm;

Fage 3

Max. sighting dist.
range:

10m - 100m

Min. sighting dist.
range:

Om - Im

Max. sighting height
range:

Om - 5Sm

Station = B1-F1 to
B2-F2

Measurement = B1 to
B2 and F1 to F2
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Actions Screen Comments
Key in the Max. — Max. difference
difference of your Limits / Tests _ range:
choice. Select or clear LI.nE levelling tests: 213 0m - 0.01m
the Check 30 cm check | Dfference ? Station [+
box and accept with Max. difference: [1.00100m
enter. Check 30cm:
Fage 3
Key in the Max. — Range Om - 5.0m
distance of your choice [IMIERBEEE Range Om - 100m
for a station (back to Line levelling tests: 33
fore) and for the whole MWlax. distance difference
line (total back to fore). | back to fore
total back to fore Blm
ﬁtnrel
Adjustment
Actions Screen Comments
Select Adjustment from
the Confi gurati on Configuration hMenu
menu. 1 |Inpu1 |
2 |Lirnits / Tests |
Adjustment
4 [Instrument settings |
& |Settings of recording |
The old adjustment -
value and information ~ [EatiEME
. old: ey
are displayed.
Select Curvature 25&%9'42;22
and/or refraction .- 138"
coqectioq on or off Curvat. carr.- 0Ol m
during adjustment. Refract. oot ] ]
Press g enter to Cont,
Continue
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Actions

Screen

Comments

Select Ok to continue
or Cancel to abort the
adjustment

Select the adjustment

method of your choice.

Adjustment

After an adjustrment
ﬁé} line cartinuation
L. )
- s impossihle!

T [ cencel
T

Adjustment methods

MFcirstner method

Note — After an
adjustment is made
line continuation is
impossible.

For more information
please see Adjusting

the Line of Sight on
2 [Mahbauer methad | page 130.
3 [Kukkarmnaki method |
4 [lapanese method |
Instrument Settings
Actions Screen Comments
Select Instrument
Settings from the Configuration Menu [
Configuration menu. 1 Input |
2 |Lirnits / Tests |
3 [adjustment |
EWlInstrument settings
& |Settings of recording |
Select Height unit. m=meter
Instrument settings fi=foot (US Survey
_ | foot
Height unit: foot)
Input unit: m it in=inches
Display (R): OO0 I Note — It.IS pOSSIpIe tg
_ , = | enter a single height in
Shut off. @min__ ] another unit without
changing the default
Page 2 | setting by manually

adding the abbreviation
of the unit after the value.
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Actions Screen Comments
Select Input unit. m=meter
Instrurment settings 23 ft=foot
£ B
Height unit in=inches
Input unit:
Display (R): D.00001m [t
Shut off 10min__ 0
Pagelz

Select the number of
decimals that will be

displayed, Display (R).

Select 10 min, to
switch Off the
instrument after 10
minutes without any
key press

Select or clear the
Sound check box to
turn the sound on or
off.

Select the display
Language.

Instrurnent settings

Height unit:
Input unit:
Dizplay (F):
Shut off:

Instrurment settings

Height unit:
Input unit:
Display (R
Shut off:

Sl

1

i

[.00001 rm

i
=
IJERERNER

10 min

-
piil

w0
[a:]
P2

Instrurment settings

Sound:
Language:
Date:
Time:

<]

DO MM

Store

Instrument settings

Sound:
Language:
Date:
Time:

Note — The instrument
will still measure and
save the values with the
full number of decimals.

The automatic switch

Off will not work

while using:

* Continuous
measurement.

* Instrument connected
to USB Memory Stick
or PC.

Languages will be
changed after
confirming the
selection
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Actions Screen Comments
Select the Date system. D=Day
Instrument settings M=Month
Sound; Y=Year
Language: English |+
Date:
Time:
Select the Time system.
Instrurnent settings
22
Sound;
Language: Ergish M
Date:
Tirme:
Settings of Recording
Actions Screen Comments
Select Settings of
Recording from the
Configuration menu. 1 nput

Select or clear the
Recording check box
to turn on or off the
recording.

2 |Lirnits / Tests
3 [adjustment

Configuration Menu [
|
|
|
|

4 [Instrument settings

Settings of recording

Settings of recording

Recording:
Recording data: v M
Rec. additional data: ime [+

Fage 2
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Actions

Screen

Comments

Select Recording Data.

Select Rec. additional
data. Press g enter to
continue to Page 2.

Number system Line
measurement:

Enter PNo. Increment
and Start number.
Press g enter to
confirm and continue.
See Incremented and
Individual Point
Number on page 63

Number system Single
point measurement /
Intermediated sights:
Enter PNo. Increment
and Start number.
Press g enter to
confirm and continue.
See Incremented and
Individual Point
Number on page 63

Settings of recording

Recording:
Recording data:
Rec. additional data:

Settings of recarding

Recoarding:
Recording data:
Rec. additional data:

Settings of recording

Line measgurernent

PMo. increrment;
Start:

Page 3

Settings of recording

Single point meas. / Intermediate sights

| I

Pra. increment:
Start:

Sto re

R-M=Only the
measured values are
saved

RMC=The measured
and calculated values
are saved.

Note — RMC must be set
to be able to adjust the
level line after

measurement
Q Tip — Date and
Time will be
stored in

instrument, type
0.3mm/km only

The start number will
count with the
PNo.increment.

The start number will
count with the
PNo.increment.
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Trimble Functions

The Trimble Functions menu can be reached at all stages by pressing the g Trimble
icon key The following functions are available.

Note — All functions are not available at all times, the available functions in the
Functions Menu are related to the selected program.

Actions Screen Comments
Press the g Trimble : —
icon key. Trimble fu
r
wult. m Comments | lllum.: On
!-? q s g lf'\--l- 5}
mMeas dist. Opt. meas Rodinvers
sy 2 ’
S0out Interm Main menu
Call up Stake out Point
During Line leveling it is possible to stake out a point.
Actions Screen Comments

Select SOut. : : See Stake Out on
Trimble functions page 83 for further
nz | B % & 9 information.

mult. meas | Comments | llum.: On

o T °
Opt meas Rod invers
' ?
Interil Main menu
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Intermediate Sights

During Line leveling it is possible to measure a single point.

Actions

Screen

Select InterM.

Trimble func

Single Point
Measurement

n=% 7

mull. meas

Ed

Comments

e

lum.: On

mMeas dist

=i

Opt. meas

I'1

Rod invers

EE

Main menu

(Without Reference
Height) on page 66

Measure Distance

Sometimes it is necessary to know the distance to the staff before doing the final
measurement - e:g. in a Line leveling it is neccessary to know a distance to the staff to
adjust the total distance for backsight and foresight.

With the Measure Distance function it is possible measure only the disatnce to a

point.
Actions Screen
Select Meas dist.
Trimble functions
n=e ' Ea T3
Mult. meas  [Comments  [lllum.; On
e YT
Opt meas Rod invers
S U
S0ut Interil Main menu

Press the @€ / @

trigger key to measure.

Press g Escape to
return to the program.

Only measure distance

HD:

23

Measured distance:

BIim

i o
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Optical Measurement

In some cases, when a digital measurement is not possible, the input of an optical
measurement from a metrical staff may become necessary. The readings can then
manually be keyed in for this point.

Note — Take into account that an optical measurement is less precise than a digital
measurement and that the adjusting measurement has been carried out electronically
(reticle shifted to the nominal value according to electronic adjustment) - (identity of
electronic and optical horizon).

Actions Screen Comments

Select Opt. meas.

Trimhble functions

n=%

mult. meas

Select if you want to
key in the Distance
value or if you want to
use Stadia readings

Maormal rod measurement |
Input haniz. reading and

dM
Ristadia reading

HD:

|
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Actions

Screen

Comments

If Distance is selected,
key in the horizontal
reading HD and the rod
reading R.

Press B enter key to
Continue.

If Stadia reading is
selected, key in the
stadia reading values
and the rod reading R.
Press B enter key to
Continue.

“isual measurement

Maormal rod measurement |

Input haniz. reading and

[distance [l
R
HD: ek m

Maorral rod measurement |
Input horiz. reading and

[stadia reading [l
R: 1.52780m
DRI [1.427%0m | DRu: [1.62800] |

Cont.

Stadia readings = The
readings from the
upper and lower
Reichenbach stadia
lines
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50

Inverted Staff Measurements

Inverted measurements are required for work underground and inside buildings, the
staff base is turned upwards. The inverted staff measurement will be set for all
measurements made until this setting is changed.

Comments

Actions Screen
Select staff invers.
Trimble func 5
EEE -2 R
mull. meas | Comments
1y Y o °
mMeas dist. Opt. meas
g 1 e 2 3
. il Fedbrq §5
S0ut Interh Main menu

Select Yes to confirm
inverted staff setting

Trimble func

= e

Main menu
Line levelling
v BF Sho:001 =IF
Zi© 126725567m  |incrPho. M
Rb: 1.99967m Ende:lﬂ
HD: 20.000m u
Info | Rpt. y

Yes = Inverted staff
No = Normal staff

When inverted staff is
set an arrow pointing
downwards will be
shown in the lower
right corner of the
display.
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Multiple Measurements

Repeated measurements (nM) and Standard deviation (mR) can be defined to be sure
that the required accuracy is reached.

nM=1 One measurement only
nM>1; mR=0 Performance of all measurements
nM>1; mR>1 Performance of measurements until number of repetitions or

standard deviation has been reached

In repeat measurements, the mean values of staff reading and distance and the
standard deviation are displayed after each measurement.

If the standard deviation has been defined, at least three measurements are performed.

When the desired standard deviation has been obtained, the process can be stopped,
but take into account that vibrations to the instrument by the key depression have to
be avoided - otherwise the last value would falsify the result.

The standard deviation can be saved, but must be defined in Setting of recordings.
Note — In this case, line adjustments are not possible.

The number of measurements is always saved.

Actions Screen Comments

Select Mult. meas.

Trimble functions
hiult. Comments  |lllum.: On
] ~ G
ikl | e 1T
mMeas dist. Opt. meas Rodinvers
dz 1 2 3
w1 o] e
S0ut Interh Main menu
Key in the number of nM = The number of

Multiple measurements

measurements nM. measurements that

Mumber of measurements: . .
the instrument will
i Bl make before a result
max. Standard deviation: is accepted.
mB: D 00000m Maximum = 10
measurements.
Stnrel
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Actions

Screen

Comments

Key in the standard
deviation mR.

Press g enter key to
Store.

Multiple measurements
Murnber of measurements:

O —

max. Standard deviation:

v Results next point
R 0.00001m (3] |fnerPNo: M
K. 2 356849m b
HD: 25 320m

nto | mpt | >

mR = The maximum
standard deviation to
be reached before a
result is accepted. A
minimum of three
measurements will be
made.
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Input Comments

Whenever it is necessary during the measurement alphanumeric text information
including date and time can be entered successively.

Actions Screen Comments

Select Comments.

Trimble functions

oo 7 @: A g
Ui EEER Comments
- 4 ] u 5
t = 1T

mMeas dist. Opt. meas Rodinvers
dz 1 2 3
ﬁi |-B!mF-| EE

S0ut Interh Main menu

Select Input further
information Input information Prj: jenad001 [P
select

W Input further information
Record instrurnent status

Last address: 1488
It is now possible to
enter alpha and Input information Pri: jena000] TR0
__— Input informat
numeric signs
Test Sample 123456789 ¥
Last address: 1488

Store

To add current date or
time to the Input r'ufn:urrnatiu:nn Pri: jena0001 PR
Input informat

information, select

Append current date Append current date
and/or Append current Append curent time
time.

Last address: 1489
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Actions

Screen

Comments

Press g enter key to
store the information.

With this command it

is possible to document

the basic status of the

instrument. Data lines

with the following

contents are then

successively recorded:

* Measuring unit

* Amount of the line of
sight correction

» Date of last adjustment

» Earth curvature /
refraction setting -
Refraction coefficient

» Staff offset/addition
constant to quit the
instrument information

Input information Prj:
Input informat

jenalio1

[25.09.2006 10:44:48]

Last address:

1484

Input information Prj:
Select

Last address:

jenalin

Record instrurment status

1430

Store
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lllumination

With the Illumination function it is possible to switch the diplay and/or bubbel

illumination On or Off.

Actions Screen Comments
Select lllum. : M
Switch between Trimhble Turll_ll_ln::- -
illumination On Or Off n=7 Eil
with the B enter key or || Mult. meas | Comments  [IMusly
number 9 key e = S
mMeas dist. Opt. meas Fod invers
g5 | pun ’
S0ut Interh Main menu
A symbol will be _. _ Using the Power Safe
shown as long as the Single poirt measurernent _{ IdEIm] mode, the instrument
illumination is W Results next point will switch OfF the
switched ON sR: 0.00002m = illumination after 30
second. The symbol
R 0.29221m bl M . Y
Code: sun will be changed
HD: 3.388m

[ D

Infa

Rt

i

to symbol moon.
With the next
keypress the light will
be On and the
function behind the
keypress will be
ignored
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Illumination and Contrast

In this screen it is possible to set the illumination on or off for the display and/or
bubble. The brightness of the ilumination, The contrast of the display and Power safe
mode.

Actions Screen Comments

Press key

lllurnination and contrast 23
urnination Both
Brightness bubhle 4!}
Brightness screen 4!}
Contrast Y 0 |3

Paower safe mode

In the lllumination drop
down list it is possible
to select if you want
illumination on Bubble
only, Screen only or

lllurnination and co
lllurmination

Brightness bubble
Brightness screen

Both Caontrast
FPower safe mode
Cnny
To change the 7
: lllumination and contrast L
brightness of the
i i ]
bubble illumination | !“minEten Both [+
highlight Brightness | Eridhtness bubble )| 10 [
bubble and use the Brightness screen 4 10 s
right and left arrow on | “ontrast 4.0 b

the 0 spider key to Power safe mode 1
increase or decrease

. Cont.
bightness. 1
To change the
bri ghtness of the screen lllumination and contrast 23
) AR lllumination Bath
illumination highlight _

Brightness screen and Brightness bubble b
use the right and left Brightness screen )| 15 [
arrow on the @) spider | Contrast <op

key to increase or Fower safe mode

decrease bightness. Cont.
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Actions Screen Comments
To change the contrast
of the screen highlight llurnination and contrast [123=
Contrast and use the lumination Foth
right and left arrow on Brightnass bubble 1P
the e spider key to Brightness screen 415
increase or decrease Contrast JER
contrast. Power safe mode
Cnnh
Select or clear the
Power safe mode lurnination and contrast [123m
check box to turn on or llumination Both I
off. press [l enter key Brightness bubble 41
to confirm your Brightness screen 4}}
settings Contrast Lo p
Power safe mode
pnnt.l
Version and Serial Number
Actions Screen Comments
Press dot/comma
key Trimhble functions
n=? | B
Mult. meas | Comments
-?u 4 = A lfu-l- f
hMeas dist. Qpt meas Fod invers
S S T ’
S0ut Interh Main menu

The Program version
and Serial number are
displayed.

Press B enter key to
Continue to the Main
dialog.

Yersion / serial number

Trimble Dili 03
" Frogram version
am'P> R112
P,V Serial numher
706200

Cont.
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Measuring Programs

In this chapter:

m Principles

Single Point Measurement (Without
Reference Height)

Line Leveling
Intermediate Sights
Stake Out

Line Adjustment

CHAPTER
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Principles

Repetition of Measurements

Actions

Comments

Select the function
field Rpt., press
enter to confirm.

e.g. line leveling.

Select the function
field Rpt. confirm with
Enter

Select the appropriate
function

Screen

Single point measurement [123=

+  Results next point
incr. PNo.. |+
[

R 156952m C”ﬂ“ 0]
ode:

HD: 21 567m T D

T () >

Line levelling
J BR Sho:002 EF
7 12045690m  |iner. PHo.
R 2.35389m 10001

Code:
HD: 24 660 o
Lend | Disp | Info -)*EE*

Repeat measurement

(@R epeat last measurement

2 |Repeat last station |

Note — The last
measurement can be
repeated in each case

In this case, the
original data lines are
marked with ##### in
the code range of PI
and not used for
computing.

As far as it is
reasonable from a
technical point of
view, the last station
(line leveling) can be
repeated as well.
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Search for Reference Heights in the Memory

Actions Screen Comments

Key in Point number

Select from where the
reference height is
selected

Select the requested
project

23>

Intermediate sights benchmark
Input

Foint number: E[:::::::::]]
Code: W
Benchmark height:

23>

Intermediate sights benchmark
Input
Foint number:
Code:

Benchmark height:

Select other project

Marme Size Date
dandedl3 29kB
dayton10 BkEB

jenal002

jena0004

jenali0s

ktowen03

Using the input
function all fields can
be entered

From project offers
points in the selected
"working" project.
Other projects offers
the selection for all
other projects

All projects available
in order of created
time.
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Actions

Screen

Comments

Key in Data lines. With
curser left or right
define the search
criteria for the point
and define the point.

Confirm the selected
point or search with
spider key up and
down arrows to find
further lines with
identical criterias.

Search for
Data lines:

Point numbet:

Phao.: 8001
Code;: 1

£ 1480.00000m

Search

Accept

The selected project
is visible in the Status
line.

Select Search
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Incremented and Individual Point Number

Actions

Screen

Comments

Key in line incr. PNo
Select with cursor left

or right and down incr.

PNo. or indiv. PNo.

Intermediate sights

Mormal rod
measurement |

indiv. PNo.—— 7

incr. PRo

The function allows
toggle between the
input of incremented
and individual point
numbers. The
incremented number
is incremented by
your setting,
normally 1.

The user has two
count systems for
incremented point
numbers. One for
Line leveling points
and one for
Intermediate points.
The start number and
the increment has to
be defined, see
Settings of Recording
on page 44

After using an
individual point
number the system
will switch to the
incremented value
used before. In line
levelings, the input of
the number of the
start point and end
point is requested.
The point number has
8 digits.
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Entering Code

Actions

Comments

There is a possibility to
add a singe alpha
numeric value or to add
codes apropriate to the
entered three codelists.
It is possible to add
code after code.

Screen
Single point measurement 23
next point
N . ]
MNormal rod incr PN+
ooz ]
measuremeant | :

Infa

Code list 2
Code list 3

see Creating or
Modifying the Three
Code Lists on page
115. The point code
has 5 digits.

Alphanumeric Input

Actions

Screen

Comments

Key in a input line

Intermediate sights

[ {PEIN

next P
s 1]
MNormal rod indv. Pho.:_ [+
measurement | "I

Code:

[ P

Info

Status line shows the
current font.
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Actions Screen Comments
Select with Alpha key _ Multiple press on the
; Intermediate sights @ABL .
the alpha input. 2 keys will produce the
next puint appropriate character
Mormal rod indtv. Pho.:_ [+
measurement | I
Code:
Info
— — Increment will run
Intermediate sights -g} with the right placed
next el numeric characters
Normal rod only.
12BEq]
measurement | 126Eg] D
Code:
Info > ﬂ-}
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Single Point Measurement (Without Reference Height)

This program can be reached with Main menu, Survey and then Single point
measurement.

Figure 5.1 Single point measurement (without refernce height)

When measuring without reference height, staff readings can be displayed
successively and independently of each other. If recording and point number
incrementation have been activated, the measurements are stored correspondingly.

Result:
R=Staff reading

HD=Horizontal distance
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Actions Screen Comments

Select Survey and Single  __ : The point number and
Point measurement Single point measurement 23 code entered will be
Enter Point number next point stored with the next
and Point code. Normal rod incr. Pro;. | measurement.

Pl,ress the @& / @ measurement |

trigger key to start the Code:

measurement. 51 ]

Start measurement to
next point.

Info

Single point measurermert

+  Results

next paint

R: 2.00235m
HD: 21.370m

ncr PMo.._ [+
(ENNC

Code:

o 1 I

nio | Rot |

Info shows battery
status and time,
date.Rpt. offers
repetition
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Line Leveling

The individual height differences are measured and added up. When entering the
heights of the start and end points, the nominal - actual difference is computed.
Intermediate sights and stake out within the line as well as continuing the line are
possible.

Result:

Sh: total height difference

Db,Df:  sum of backsight and foresight distances

dz: final difference (if reference heights for start and end points have been
entered)

Figure 5.2 Line leveling

Tip — All important settings (point number incrementation, resolution of measured data) are to

be made before starting the line measurement. That refers especially to the saving as relevant

aspect for the line adjustment option.

- The DiNi® allows a subsequent line adjustment only when measuring in the level mode.

- To ensure a high accuracy, it is possible to monitor adjustable limits and tests e.g. for sighting
distance, sighting heights, station differences and the 30cm interval check.
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Starting New Line / Continuing Line

Actions Screen Comments

Select Survey.

Select 2 Line leveling.

2 [HitE I

3 [ntermediate sights |
4 [Stake oot |

5 [Continuous reasurerments |

Select Line ? _ When selecting

ik : continue an
uncompleted line
will be automatically
continued.

alternate 7 O When selecting From
project the line

cont | Mumber is requested.
I Each completed line
within a project can
be continued. A final
line adjustment
through all data of a
line is also possible.

Cuntinue
From project

Line number:

Measuring method:

Q Tip — In order to minimize potential problems in long lines, we recommend to
insert now and then fixed change points where the line ends and is continued
immediately with the "continue line" option. This operation (line end /
continuation) does not affect further line computing, but enables you, in case
of a problem, to link the possibly lost line to this point and to connect later the
partial lines manually (to add them).
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Actions Screen Comments
Key in the Line number g :
of vour choice Start line lewelling
y : Line 7 How ]
Line nurmber:
Measuring method: BF [+
alternate ? O
pnnt.l
Select the Measuring DiNi 0.7/1.3:
method. BF and BFFB
. DiNi 0.3/1.0:
Line number:
Measuring method: BF, BFFB, FBBE,
& ' BFBF, BBFF
alternate ?
Select or deselect .
alternate. =i
. . Line ?
To confirm the inputs _ _
on this page and Line number:
continue to the next Measuring rmethod:
page press enter s alternate ?
Cont.
Cnnh
Select Point number : : Select Find to find the
from the drop-down Line levelling benchmark next free point
list or key in the point Input mumber.

number of your choice.

Fuaint numhber:
Code:
Benchrnark height:

Select From project to
select a point number
from the present
project.

Select Other project to
select a point number
from another project.

Trimble DiNi User Guide



Measuring Programs 5

Actions

Screen

Comments

Select Code from the
drop-down list or key
in the code of your
choice.

Line levelling benchmark

Input
Foint number:
Code:

123
10215 [¥]

Code list 1

Benchmark height:  [p|-0de list 2
Code list 3

Select From list to
select a code from a
code list.

measurement is ready
the result will be
displayed

v B SMo:001 B

Zir 103.50566m  |MnerPMo. |+

Rb 2 45566m Ed:E'
ade:;

HO: 25 190m D

nfo | Rot | 2P

Key in the : : If Point number is
benchmarkheight. Ir'|E|E".-'E||Ir'I!21 benchmark [123] choosen from a list
i the benchmark height
Point number: 10215 will be given
Code; 51 ]| automatically.
Benchmark height:  [101.05000m
Cant.
Backsight and Foresight Measurements
Actions Screen Comments
Aim and focus the _ _ The symbol on the
instrument to the staff, UL right bottom part of
Start a backsight =MNo:001 BF [ the display indicates
measurement with the 7101 05000m indiv. PNo.: that the instrument is
<S> / @ trigger 10215 ready to measure.
key. Code:
51
When the backsight When a measurement

is ready it will be
marked as done and
the number of
measurement will
increment.
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Actions

Comments

Select incremented or
individual point
number.

Select Point number
from the drop-down
list or key in the point
number of your choice.

Select Code from the
drop-down list or key
in the point number of
your choice.

Screen

Line levelling

v BF Shio:001 BR

Zi 103.50566m@

Rb: 245566m — 4

L oads

HO: 25 190m |

nfo | Rot | 2P

Line levelling

v EF SMo-001 Bl
A 103 50566m
R 2 45566m :
From project
HD: 35 180m Other project ]

Line levelling
v B Sho:001 &
7 10350566m  |MncrPMo. |+
Rb: 2 45586m ﬂ
aae;
HD: 35 190m Code list 1
Code list 2
InfolCode list 3

Select Find to find the
next free point
mumber.

Select From project to
select a point number
from the present
project.

Select Other project to
select a point number
from another project.

Select From list to
select a code from a
code list.
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Actions Screen Comments
Select Info. - ——y Additional
As total sighting Info instrument Pri: jena0001 (K information Date,
dist K Mernary status: a0% (1024 kB) Time and Memory
istances are known
> Batt tatus: 45%

h nex 1 N h attery status o status.
the next stations have Date: 20,11 2008
to be selected in such a Time: 16-34-39 Db=Distance
way that the total . T backsight
sighting distances Db Total sighting distances: Df=Di

L Df Imost Ob:  208.50m Of  200.26m : = lsﬁance
an are almos i

Cont, oresight
identical at the end of :
the line.
Select Rpt. if you wish Repeated Data lines
to repeat the last Fepeat measurement will be marked with
measutement or the (@R epeat last measurement 5 # and ignored for
last station 2 [Repeat last station || calculations.
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Intermediate Sights in Line Leveling

After backsight measurement (Method BF, BBFF) or complete station measurement
(all other Methods including alternated versions) are done (reference height available)

Intermediate Sights measurements are possible.

Actions

Screen

Comments

@ Trimble key
and Select InteM (2)

Trimble func

o7 7 @ 8 {:} 9
Mult. meas  [Comments  [lllum.: On

T S
mMeas dist. Opt. meas Rodinvers

Start the measurement

with the @ / @
trigger key.

Press g Escape to
return to Line leveling

EY -
==

Main menu

o Results next paint
7 14976345m  [MncrPMNo. ]
h -123655m %:Iﬂ
HD: 19.450m SI—D
[ Disp [ Into | Rpt | .){B

Start number and
Increment works
appropriate the
settings different to
the Line leveling.

Note — The program Line Adjustment will only calculate and improve the
Intermediate points in respect to the respective instrument station.
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Stake Out in Line Leveling

After backsight measurement (Method BF, BBFF) or complete station measurement
(all other Methods including alternated versions) are done (reference height available)
Stake out measurements are possible.

Actions Screen Comments
d [rimble key
and Select SOut. Trimble functions
o7 7 @ 8 {:} 9
Mult. meas  [Comments  [lllum.: On
o T °
Opt. meas Rodinvers
' e ’
Irterhd Main menu
Select Stake Out Point see Stake Out on page

number from this or | t
other projects or key in Pt

the point number, code | Foint number: B D
and nominal elevation | Code: [ M

of your choice. Morrinal elevation:
Press g Escape to

return to Line leveling

83

Note — The program Line Adjustment will not adjust and change the Stake Out
heights.
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Selectable and Automatic Controls During Line Leveling

Selectable Controls

Actions

Screen

Comments

It is possible at every
station to see the total
sigthing distances.
Select Info and press
enter key.

The total sighting
distances are displayed
as Db and Df. Press
enter key to Continue.

Line levelling

v B Sho: 001 B

Zik 155.00000m  |ncr_Pho.: [
Rb: 5.00000m
Code;

HD: 101 .000m P D
el ot | >

I

hemary status: 50% (1024 kE)

Battery status: 45%

Date: 18.09.2007
Time: 10:28:36
Total sighting distances:

Db:  38.29m Dt 37.31m

Cont.

Note — As total sighting
distances are known, the
next stations have to be
selected in such a way
that the total sighting
distances Db and Df are
almost identical at the
end of the line.

76  Trimble DiNi User Guide



Measuring Programs

5

Automatic Controls

Actions Screen Comments

To set up automatic The following
controls see Limits / automatic controls
Tests on page 40 can be set:

The instrument will
warn the user when a

Line levelling

measurement is outside

the set limits. Fi Distance too large
h|.

Press No to accept Rb ¢4 41.420m > 40.000m

measurement or Yes to Ahort measurement ?

repeat measurement

Maximum sighting
distance

Minimum sighting
height

Maximum sighting
height

Maximum station
difference or double
measurement
difference(e.g. in
BFFB)

Check up for the
30cm interval.
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Ending a Leveling Line

Actions Screen Comments
Select End

Line levelling

J FE Sho:00s BF

7 151.61948m |mner Pho:

Ro 198711m |0

Code:
HD: 25 .237m £2
Disp | o | Rat | 2

Select Yes at a point
with a known height.
Select No at a point
with a unknown height

Line levelling

il - L
Please confirm ...

Disp | Infa | Rpt. |
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With Known Height

Actions Screen Comments
Select: . — If at this station the
- enter Point number, Ending a levelling line start point number
Code and Benchmark |anIt were entered’ the
gfight from your choice | Paint number; 100 program will take all
Code; 51 ]| data (height, code)
select from the memory . .
a known point with Benchmark hE|gh1 151 .61940m from thls polnt (Slope
Point number, Code line).
and Benchmark height.
Cont.
Select Cont. to 1
continue
Select Cont. to finish _ _ Results:
the line Line levelling results . .
Total height difference: S,h' total height
Sk 1E1948m difference:
Final difference {nominal - actual): Db,Df:sum of
dz:  -0.00008m backsight and
Tatal sighting distances: foresight distances
Db:  85.74m Dt 85.21m dz:final difference
cont. | because entering the
benchmark heights.
With Unknown Height
Actions Screen Comments
Selct Cont. to finish the _ Results:
line Line levelling results ) .
Total height difference: Sh' total height
Sh: 1.61948m difference
Db,Df:sum of
backsight and

Total sighting distances:

Db 85.74m Ot B85.21m

Cont.

foresight distances
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Intermediate Sights

After a backsight measurement of a point with known height, the heights of
discretionary points are determined.

2

| ]
| E
ghy

HD

R

h=???

Figure 5.3 Intermediate sights

Result:
Z=Height of intermediate point
h=Height difference between new and backsight point(for display only)
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Actions Screen Comments
Select Survey and
Intermediate Sights Intermediate sights benchmark [P
Input
Point numbet: E:B
Cod: E—
Benchmark height:
Select Point number Select Find to find the

from the drop-down
list or key in the
benchmark point with
number, code and
height of your choice.

Press B enter key to
continue.

Aim and focus the
instrument to the staff
at the benchmark.
Start the measurement

with the @& / @
trigger key.

Intermediate sights benchmark
Input

Point numbet:
Code:

Benchmark height:

Intermediate sights benchmark  [PE]OR

Input

Paint numhber; 100

Cade: E1 D

Benchmark height:
Cont.

Benchmark measurement

23

Backsight measurement

2122 56489m

Paint number:
100

Code:
a1

[ info | >p

next free point
number. Select From
project to select a
point number from
the present project.
Select Other project
to select a point
number from another
project

Selected benchmark
points can be
modified in number
and code.
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Actions

Screen

Comments

Accept the
measurement to
benchmark point or
repeat the
measurement.

Key in the point
number and code for
new point.

Start the measurement

with the @& / @
trigger key.

Key in the point
number and code for
next new point.

Start the measurement

with the @& / @
trigger key.

Press §g escape key
Select Yes and press g
enter key to end the
program.

Benchmark measurerment

v Backsight measurement

23>

Paint number:

R 223378m 1o
Code:
HD: 21.235m o

Disp | Info m‘ -)*ﬂ}

Intermediate sights

next paint
MNormal rod indtv. PNo.. [
measurement | E:E'
Code:
£2 |

Info

Intermediate sights

o Results next paint
7 123.17550m
h 061061m
HD: 25 325m

[Disp [ o [ Rat | 2

Incr./Indiv: Define
the number type
PNo: Select Find to
find the next free
point number.
Code: Select from a
list

Result of new point
Select Disp to change
view.

Select Rpt. to repeat
last measurement
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Stake Out

Stake Out

After the measurement of a point with known height, the heights of the points to be
staked out (approximate points) and the differences between nominal and actual
values are determined. The staff is shifted until the difference measured between the
nominal and actual values has been reduced sufficiently.

[
i
H
i
i

Z1om=102.000000 m

Figure 5.4  Stake out

Result:

dz:Setting out difference (nominal - actual)
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Actions Screen Comments
Select Survey and Stake
Stake out benchmark
out.
Input
Point numbet: E:B
Code: W
Benchmark height:
Select Point number Select Find to find the

from the drop-down
list or key in the
benchmark point with
Point number, Code and
Benchmark height of
your choice.

Press B enter key to
Continue.

Aim and focus the
instrument to the staff
at the benchmark.
Start the measurement

with the @& / @
trigger key.

Stake out benchmark
Input

Point numbet:
Code:

Benchmark height:

Stake out benchmark
Input

Paint number: 100
Cade: E1 D
Benchrmark height:  [150.00000m

Cont.

Benchmark measurement [123=

Backsight measurement

Paint number:
100

Code:
a1

2 150.00000m

[ info | >p

next free point
number.Select From
project to select a
point number from
the present
project.Select Other
project to select a
point number from
another project.

Selected benchmark
points can be
modified in Point
number and Code.

84 Trimble DiNi User Guide



Measuring Programs 5

Actions Screen Comments
Accept the
measurement to Benchmark measurement 23
benchmark point or v BEacksight measurement
repeat the Paint number.
measurement. 100

R 2.23378m Cod

ode:
HD: 21.240m o1
Disp | Info m‘ >

Select Point number _ Select Find to find the
from the drop-down ._..::1||u 1 stake out point next free point
list or key in the Point i number.

number, Code and
Benchmark height for
the Stake out point of
your choice.

Press B enter key to
Continue.

Point numbet:
Code:

Mominal elevation:

Call up stake out point
Input
Faint number:
Code:

Maorninal elevation:

152.21000m

Cont.

Select From project
to select a point
number from the
present project.
Select Other project
to select a point
number from another
project.

Selected Stake out
points can be
modified in Point
number and Code.
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Measurement to Digital Graduation of Staff

Actions

Screen

Comments

Aim and focus
instrument to staff at
Stake out point.

Start the measurement

with the @ / @
trigger key.

Select accept and press
enter key to confirm
and save the result.

Select Down arrow and
press gj enter key to
call up the next Stake
out point or press
escape key to key in
the next Stake out point
or use Search to define
the next search criteria.

Stake out

S0ut

2 152.21000m

Yisual nominal elev.:

Rn: D.02373m

Fuaint number:
5120

Code:
63

Stake out

[ info | >

' Results SOut
Z: 15221060m Paint number;
dz -000060m  °'20
Code:
HD: 24 228m £3
Disp | Info m‘ -)*ﬂ}

£ 152.00000m

Search

Data wiew Prj: jenall01
Phlo. 105 Adr 44
Code: B2

[Mo: 2

According to the
deviation dz, staff
will be shifted and
measurement
repeated until dz has
been reduced
sufficiently

Tip — When calling the heights to be staked out from a project in instrument

B memory, the address of the last height jléstaked out appears after the

result has been confirmed. By pressing

spider key down arrow and

Accept this value, the next height to be staked out can be called
immediately, provided that the heights have been stored in the desired
escape key it is possible to return to the
menu to enter heights and call up search.
Tip — With Search a search criteria for the next Stake out point can be

order in the project. By pressing

defined.
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Stake Out With Metrical Graduation of the Staff

Staff carrier turns staff with metrical graduation towards the observer and receives
instruction for height adjustment of staff.

Actions Screen Comments

To release the control staff carrier turns staff

measurement start a | stakeout __________[FE[E with metrical

measurement with the S0ut graduation towards

<S> /@ trigger 7 152 21000m  Peint number: | the observer and

key. 5120 receives instruction
Yisual nominal elev.: Code: for height adjustment
Rz 0.02378m B3 of staff. After height

adjustment of the
—u staff, carrier turns
staff with code
graduation to
observer.

Select Disp to change
view

Select accept and press

enter key to confirm Stake out

and save the result. v Results S0ut
Z: 15221060m Paoint number:
) 5120
dz, -0.00060m
Code:
HD: 24 238m 53
Disp | Info m‘ -)Q}

Press i@ escape key,

select Yes and press
enter key to discard the
stake out measurement. : Discard stake out

Stake out

B,
ks e asUrement 7
&>

Press i@ escape key,
select Yes and press
enter key to end the
stake out measurement. Terminate stake out

[
Ky g asUrament ?
L
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Line Adjustment

Line Adjustment (For Instrument Type 0.3mm/km Only)

In line leveling, a line is linked to points with known heights at the beginning and at
the end so that the measured height difference can be compared with the nominal
height difference.

The "line adjustment" program allows to spread the occurring difference over the
individual staff stations proportionally to the sighting distances, obtaining adjusted
heights as result. During this operation, the measured values (staff readings,
distances) are not changed. Intermediate sights are only improved according to the
improvement of the respective instrument station.

Line adjustments can only be performed if the leveling line has been completed and
saved on the memory along with the intermediate heights.

It may happen that the definite heights of backsight points are not yet known when the
line is measured. In this case, the nominal height values can be entered during the line
adjustment. It is also possible to adjust loops. Loops are leveling lines with identical
start and end height.

Requirements for a line adjustment:
1. The entire leveling line has to be recorded in one project.

2. Set in any case the recording mode RMC.
Otherwise line adjustment will not be possible, as in the project no space is
reserved for the adjusted heights.

3. While measuring a station, the leveling line must not be interrupted in such a
way that measurements are skipped.

4. The common adjustment of successive partial lines is only possible if they are
linked by the "continue line" option.
But they can be positioned in chronological order at different spots in the
project. Different partial lines started in each case with "new line" can only be
adjusted separately.

5. Line adjustment does not include averaging between fore and back reading.
6. Line adjustment cannot be repeated.
7. Before starting line adjustment, make sure the battery is sufficiently charged.
8. The data stored on memory must not be changed between line measurement
and line adjustment.
(Before line adjustment is actually started, the leveling line is checked by
recalculating the measured line. The program accepts the following differences
between original and recalculated values:
Heights: 0.00002m
Distances: 0.02m
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Actions

Screen

Comments

In the Main dialog
select Calculation.

Select Line Adjustment.

Selcted the project to
be adjusted and press
enter key to
continue.

Define the search
criteria and enter the
value of your choice.
Press B enter key to
continue.

Main dialog Prj:

3

Files

il

Survey

Calculation

Calculation menu

Wl ine adjustment

Last address:

412

Select data
Search for
Start line:

Line number;

DM atthO01

The program offers
the "working" project
as default. All lines in
all projects are
adjustable.

Search is available
with Point number,
Point code, Line
number and Memory
address.
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Actions Screen Comments
Select Accept and press ———
enter key to accept  MUAERICUMa NN

. Adr 2
the proposed line. _

. Start-Line BF
Press e spider key up :
or down arrow to LMo 1
search for lines with
the same criteria.
Search
Select Ok and press : : The program will find
enter key to continue.  [IRMERASEIEIY automatically the end
Flease canfirm ... of this line and all the
continuations.

Key in or confirm the
proposed Benchmark
heights

press gJ enter key to
continue.

Key in or confirm the
proposed Code for the
changed Benchmark
heights.

press B enter key to
Continue.

Press g enter key to
Accept.

Line adjustment
f@;frum address: 2
[

to address: 42

Start: PMa.: 100
z 300.00000m
End: Phlao.: 1002
i [300.00500m
Cnny
ab [y
Input point code:
Code:
Cont.
I |

Differenz of line

Difference of line (nominal - actual):
old:  dz=-0.10000m

new:  dz = -0.10200m

Accept

Program will inform
about the data lines
for the choosen Line.

Changed point code
helps to identify the
changed heights.

Helps to identify
human errors in this
process
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Actions Screen Comments
Press g enter key to PT————
ACCept ey DENCNIMark Neignis
Start: Phoc; 1234567890
I= 1000.00000m
End:  PHNo.: 1234567850
= 1000.00000m
Code: Adjus
Accept
o —
Press g enter key to . Program checks the
continue Mew benchmark heights data lines for
changes. With
Line adjustment in progress. chapged data l.me
E @ Flease wail... (heights) the line
adjustment is
C impossible.
Accept
o —
Finalize the adjustment
by pressing g enter 12308
key to End. st
Line adjustment was
=y P
qg) succuessful
no Ok
Au:u:ep.t
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Measuring Function

In this chapter:

m Measuring Principles and
Components

m Hints for Precision Measurements
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Measuring Principles and Components

DiNi height measurement

The method of single interval measurement is used to determine the height value
(comprising a code and interpolation value) on the basis of 15 two-centimetre
intervals of the staff and to average the results. For perfect recognition of the intervals
and the coded information which they contain, it is essential that the staff image be
accurately focused on the instrument cross-hairs.

The usual fluctuations in focusing does not influence the measurement result.

DiNi distance measurement

In the DiNi, the distance to the staff is computed together with the determination of
the height. This distance is the horizontal distance between the vertical axis of the
instrument and the plane of the graduation of the staff (not the centre of the staff
base).

Staff section in the leveling mode

For the determination of heights and distances on the DiNi, the instrument only
requires a 30 cm staff section positioned symmetrically to the sighting axis. To ensure
optimum measurement results, this staff section must be free from interruptions.
Normally this can be easily checked in the eyepiece. For sighting distances of less
than 14 m, however, a staff section larger than the visible one is evaluated. If the staff
section is interrupted (e.g. by branches) or if measurements are taken beyond the base
or top of the staff, the evaluated staff section is no longer symmetrical to the sighting
axis.

Since major asymmetries may impair the measuring accuracy, measurement is
blocked if obstacles cover more than a few centimetres beyond the cross-hairs (error
message: "out of measuring range").

For distances between the minimum sighting distance and a few meters, the
instrument only requires a staff section of 10 cm. Due to this minimum measuring
section, a range of approx. 6 cm from the beginning and end of the staff is not read for
the shortest sighting distance.

Staff code

The staff code consists of 2 cm intervals filled white (yellow) / black or half white
(yellow) / half black. For height and distance measurements, only the edges of the 2
cm intervals are used. Thus, necessary controls of invar staves are made easy. The
precision code consisting of 1 mm wide lines is only used for decoding purposes in
case of sighting distances of less than 6 metres.
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Pendulum stop

If the pendulum is at its stop, measurement cannot be started. If the pendulum reaches
its stop in the measuring process, the measurement is stopped and error message
"compensator out of range" is displayed.

Light conditions
sun

Direct solar irradiation in the telescope must be avoided as this may be harmful to the
eye and may cause failure of the measurement. If sun reflections are visible in the
telescope (sun low on horizon), shade the telescope with your hand until the
reflections disappear. In the case of sun reflections on the staff, turn the staff sideways
until the reflections are no longer visible to the observer.

strong light

If measurements are performed against strong light, the measuring time may be
increased and the accuracy of the measured data may be reduced.

variation in brightness / overexposure

If variations in brightness during the measuring process lead to overexposure of
individual measurements (the sun comes out) , the measurement is automatically
restarted.

If this situation occurs repeatedly, measurement is stopped with error message
"Change in brightness too great".

It can then be started again.

twilight / insufficient illumination

If the measuring signal in twilight is too weak for reliable measurement, if the staff
section available is not sufficient for measurement or if no staff has been sighted,
error message "Staff cannot be read" is displayed.

If the brightness is just about sufficient for measurement, the measuring time may be
markedly increased. Should the resulting measuring times exceed 5 seconds, reduced
accuracy of the measured data must be expected. In such cases, it is advisable to
illuminate the staff.

staff illumination

If the staff has to be illuminated, we recommend to use a fluorescent lamp installed
laterally in front of the staff beside the graduation. If the lamp is placed
approximately at the height of the line of sight, a 10 W lamp (12 V, 220 V) will do.
Directional light, e.g. by using an accumulator lamp, is not recommendable due to
inhomogeneous illumination, formation of shadows or reflexes which could lead to
errors of measurement.

Measuring beam interruption

In sunlight, a short interruption of the measuring beam is of virtually no importance,
due to the short exposure times. If the measuring beam is interrupted by traffic and
measurements are lost, the measuring time will be extended accordingly.
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Vibrations

The displayed reading is a mean value obtained from several measurements. In the
case of major differences between the individual measured values, the measurement
is rejected and error message "Standard deviation out of range" is displayed. This
only eliminates gross errors; an assessment of the quality of the measured data is not
made. In the case of vibrations or air turbulences, it has been found that the
measurements displaying the smallest deviations need not necessarily provide the
best measured data.

Multiple Measurement

We recommend to use the multiple measurement option in such cases. Avoid
triggering a measurement in moments of strong vibration, e.g. when a heavy vehicle
is passing. This can be visually checked.

5 m telescopic staff

DiNi instruments provide measurements with DiNi code staves of up to 5 m length.
For this, the 5 m telescopic staff Td 24 and TD 25 are available. For the measurements
all staff sections below the measured height value must be slid out and locked. If you
take measurements with the staff being pushed in either partially or completely, for
example as you do not need the full length of the staff, make sure not to sight at the
pushed in section of the staff. Otherwise, erroneous measurements or nonsensical
results cannot be precluded.
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Hints for Precision Measurements

A digital level is an optical level with automatic data logging, data storage and data
processing. For this reason, the marginal conditions to be observed when using a
digital level are the same as with an optical level.

Hints for Precision Leveling

Do not expose tripod and instrument to one-sided irradiation by sun light.
Avoid sighting across fields with intense irradiation by sun light, e.g. at noon.

Take into account that also digital levels require sufficient time to adjust to the
ambient temperature. The measurement applies: Temperature difference in
Kelvin x 2 = duration in minutes required for the instrument to adjust to the
new temperature. For measurements of normal accuracy, e.g. using foldable
staves, at least half the above duration should be considered for temperature
adjustment.

The DiNi instruments are equipped with a temperature sensor. The temperature
gradient of the line of sight of the instrument is determined and stored by the
factory. The instrument carries out the necessary improvement of the line of
sight immediately during the measurement. This correction is only possible in
instruments completely adjusted to the ambient temperature and, consequently,
does not make the temperature adjustment unnecessary.

Equal sighting distances shall by all means be kept to eliminate possible
variations of the line of sight by temperature, mechanical stress and
instrumental effects (focusing lens).

Do not choose sighting distances that are considerably longer than 30 m.

To obtain the specified accuracy of the instrument and eliminate the residual
compensator error, make sure the circular level has been adjusted well and
apply one of the following methods for measuring:

a. Measurement according to an alternate method, known as "red trousers"
method (BFFB,FBBF)

b. Measurement according to a non-alternate method (BFFB,BFFB) after
measuring B,F, readjust the circular level with orientation to foresight.

Before triggering a measurement, make sure that vibrations and shocks
transmitted to the instrument e.g. from passing heavy vehicles or strong gusts
of wind have settled (check by viewing through telescope or decide by
experience).

Use selectable and automatic controls during Line leveling. These warnings
offer the possibility to repeat or use the readings. Under all these circumstances
the reading may still be possible, but these tests offer the user the possibility to
ensure the highest accuracy in the appropriate application.

- A warning can be set to avoid measurement to the lowest part of the staff
(ground refraction).
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- A warning can be set to avoid measurement to the upper part of the staff.
This feature is only recommended for highest precision in case of
permanent measurement at the upper end of the staff (e.g. in a tunnel).

— A check can be made to ensure that a full 30cm of the staff is visible,
equally spaced around the horizontal cross hair. This feature is only
recommended for highest precision in case the 30cm section may be
partially obscured by obstuction.

Underground, Staff Sinking Into the Ground, Vertical Positioning,
Turning

similar to optical levels.

Invar Staves

On request there is a staff certificate, which describes the staves. The staves have to be
used, transported and stored properly and to be calibrated in corresponding time
intervals.

Hints for Precision Measurement - Area Leveling

For precise area leveling, the adjustment of the line of sight is of great importance due
to the different sighting distances. In line leveling, the possible inclination of the
horizon is eliminated by equal sighting distances. For precise area leveling, the
adjustment of the instrument prior to the measurement is absolutely advisable. In
measurements carried out throughout the day, with great temperature differences
between the beginning and end of measurements and additionally strong irradiation
by sunlight, the internal temperature correction system of the instrument eliminates
the main part of the variations of the line of sight. But to make sure, comparison
measurements to fixed points should be made and readjustments should be carried out
in between, if necessary.
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In this chapter:

Data Management
Project Management
Editor

Data Transfer
Memory

Data Format

Recording Data and Data Lines
With DiNi

CHAPTER
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7  Data Management

Data Management

DiNi offers a project (files) oriented data storage. Data are stored physically in the
internal memory in an internal data format. The data can be transferred directly via
Cable to PC or to a USB Memory Stick. During transfer of the data the format will be
changed to the common ASCII format M5, thus backwards compatible to the former
DiNi Series is guaranteed. The exported project will have the unit of measurement in
relation to the current setting (Configuration, Instrument settings Height unit).This
allows exporting the file in different units of measurement appropriate to the users
chooses.

- <
' USB Cable/Adapter
73841019

Via USB Memory Stick

A

Via cable
73840019

Figure 7.1 Data management
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Project Management

The submenu allows select, create, delete and rename projects. Additionally the
content from a complete project can be copied in another project.

Actions Screen Comments

In the Main dialog
select Files.

Files Configuration
$iR B
Slrvey Calculation

Select Project menu.

Ject menu
2 [Editar |
3 [Data imfexport |

4 Memory |
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Select a Project

Actions

Comments

Select Select project (1)

Highlight the requested
project from the project
list and press g enter
key to select.

2 [Mew project

3 [Rename project

4 [Delete project

& [Copy between projects

dayton10
jenal001
jenal0n2

jenad004

Mame Size Date
EE 14kB
danded3

Project men@ Prj:

jenal001 ) (PRI
llsclect poject==—" |

2 Mew project

3 [Rename project

4 [Delste project

5 [Copy between projects

All projects are
available in the
chronological order
they were created.

Selected project will

be displayed in Main
Menu and most of the
surveying menus
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Create a Project

Actions Screen Comments

Select New project.

Project menu Prj: jena0001

1 [Select project |

el ey project

3 [Rename project |

4 [Delete project |

& [Copy between projects |

Key in the project Input fields are open

Name of your choice. p—— for alpha and numeric
You can also key in the | [5rmnient] | inputs.

Operator name and Operator: Name field is limited
Notes. [ || to 8 character

Press g enter key to MNotes: (software

Store the project. | || compatibility to older
The project can now be Store versions)

selected from the
project list
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Rename a Project

Actions

Screen

Comments

Select Rename project.

Select the requested
project and press
enter key to Select.

Key in the new project

name and press
enter key to Store.

Press @ escape key to

return to the project
menu.

Project menu Prj: sample01

1 [Select project

2 [Mew project

EWHename project

4 [Delete project

& [Copy between projects

Renarme

Mame Size Date
jenal004 11kB
jena0005 EkB

ktowen03 1kB

Hohae

points

samp el

Fename project

Old narme:

‘sarnpled?’

Mew name:

samplell

nonarne
points
samplel1

ﬁtnrel
Fename pro
Marme Size Date
jena0004 11kBE 01,0905 |~
jenal00s EkB
ktowen03 1kB

Selec.t

All projects are
available in the
chronological order
they were created.

Input field are open
for alpha and numeric
inputs

The change will be
shown in the project
list.
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Delete a Project

Actions

Screen

Comments

Select Delete project.

Highlight the requested
roject and and press
E enter key to Select.

Select Yes and press
enter key to delete the
selected project.

Select No and press
enter key to escape.

Select next project to
be deleted or and press
escape key to return
to the project menu.

— T

1 [Select project

2 [Mew project

3 [Rename project

FCelete project

& [Copy between projects |

Delete project

Mame Size Date
jenal004 11kB
jena0005 EkB

ktowen03 1kB

Hohae

points

samplel1

Delete selected project
e !
1@"' samplatll

Areyou sure ?

Delete project

Marme Size Date
jena0002 ake 23.08.05 |~
jenal004 11kB 01.09.05
jena0005 EkB 01.09.06
ktowen3 1kB 03.08.05
Hohare 19kE 11.08.06

23.08.06 g2

Selec.t

All projects available
in order of created
time.
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Copy Between Projects

Actions

Screen

Comments

Select Copy between

projects.

Highlight the source
project and press

enter key to select.

All Data lines will be

transferred between

Data line 1 and Data

line 2.

Before final accepting

the data line will be
shown in the Editor

screen, the selection

can be still
changed.Same

procedure for the Data

Line 2

Project menu Pr

jenalio?

1 [Select project

2 [Mew project

3 [Rename project

4 [Delete project

Select source project

Mame Size Date
ljirm2 gkB

ktowen03 208kE 29.11.06
line000z 3kB 0s.11.06
line001

noharme

select data Prj: poi

Search for
Diata line 1:
Address:

Start-Line

BF

Adr.:

A

Search

LMo

301
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Actions

Screen

Comments

Select Yes to confirm
or No to escape.
Confirm the selection
from line to line

Highlight the
destination project and
press B enter key to
select

Froject menu Pri:

to address:

Copy all data lines
q’@frum address: 21

jenalio?

31

23>

ACce

pt

Mame

777
09095
danderl3
dayton10
ljenal00
jena0002

The process will then
run without any user
activities
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Editor

The Editor allows searching data lines for viewing and changing, input data lines
(Height, Point number and Code), delete data lines and creating or modifying the
three code lists

Actions Screen Comments
In the Main dialog Select
Files.
il
Survey Calculation
Select Editor.
Files Prj:
1 |Project menu |
P ditor

3 [Data imnfexport |

4 Memory |
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Searching Data Lines

Actions Screen Comments
Select Data? from the _
drop down list. Editor
. [poirts
Select View and press ;
enter key to Eata ldd v
i ast address: fipu

Select Search and press
enter key to
Continue.

Select Data lines from
the drop down list.

Select Point number,
Point code, Memory
address or Line number.
Press B enter key to
Continue.

Free memary:

Data view Prj: points

Prho.. 5404
Code: 0200

Adro 280

L 150.03000m

Search

Change

Select data Pry:
Search for
Data lines:

Point number:

? Point number

? Point code
2 Memory adr.
? Line nurmber

The last data line of
the project will be
shown.
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Actions

Comments

Key in the Point number
press B enter key to
Continue.

Press e spider key up
or down arrow to
search for lines with
identical criteria.
Select Change to
change Heights, Point
numbers and Codes

Screen
Select data Prj:
Search for
Data lines:
Point humber:
Cont.

Data wiew Prj: points

Pho.. 100
Code: SOBP

£ 100.00000m

Search

Change

The program will not
allow changing of the
measurement values!

Deleting Data Lines

Delete all Data

Actions Screen Comments
Select Data? from the _
drop down list. E""t"" lﬁ"

t b
Select Delete and press B
enter key to Data ? g
Continue Last address: 2nput

Free memary:
Cnnh
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Actions Screen Comments
Select Delete all data.
Delete all data
2 [Belect data |
Select Yes and press _ —
enter key to delete all Delete data_Prj: p
. 1 EEEEIEES
data in the address gase confirm ...
range. - Delete all data |
f@;frum address: 1
to address: 290
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Deleting Selected Data Lines

Actions

Screen

Comments

Select Data? from the
drop down list.

Select Delete and press
enter key to
Continue.

Select Select data.

Select search criteria
from Data line 1 drop
down list press g enter
key to confirm.

Key in the Address and
press B enter key to
confirm.

Press B enter key to
Continue.

Select Accept and press

enter key to confirm.

Editor

[poirts

Data ?
Last address:
Free memaory:

1 [Delete all data

Select data

Search for
Data line 1:
Address:

Data wiew Prj: pai

Start-Ling BF

Adr 21

Search

LMo 30
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Actions

Screen

Comments

Select search criteria
from Data line 2 drop
down list press g enter
key to confirm.

Key in the Address and
press B enter key to
confirm.

Press g enter key to
Continue.

Select Accept and press

enter key to confirm.

Select Yes and press
enter key to confirm.

Search for
Data line 2:
Address:

Data wiew Prj: points

Pho.: 2008 Adr 42
Code: 1100 Tirme: 11:01:38
Rz: 1.99990m LMo 301
HD: 20.000rm

£ 150.99995m

Search

Delete all data
f@;frum address: 21
-

to address: 42

Search Accept

Note — All data from
address 21 to 42 will be
deleted.
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Input of Data Lines

Actions Screen Comments
Select Data? from the _

drop down list. Editor

Select Input and press loints

enter key to Data 7

Continue. Last address:

Key in Point number,
Code and Benchmark
height. Press gJ enter

key to Store the values.

When all points have
been entered press
escape key to return to
the Editor.

Free mermaory:

Input data Pri:

Fuaint number: B ]
Code: B ﬂ
Benchmark height:
Last address: 230

Store

Point number - Select
Find to find the next
free point number.
Code - Select From list
to select a code from
a list
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Creating or Modifying the Three Code Lists

Actions

Screen Comments

Select a code list from
the drop down list
press ﬁ enter key to
confirm.

Overview about
current list content

To change the name,
highlight Name and
press E enter key.

Enter the new name of
the code list and press
enter key to
Continue.

Editor 1123w~
|nuname [Other project ]
Data ? .

Last address: gggg ::gI g

Free memary: 1957 kB

Code list 1

short info

Ground point
Benchmark
Intermed. point
Stake out point
Height def.

HP Cont..

b

mlns|Del|T|~L|End

HF pnnt..

-

mlns|Del|T|¢|End
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Actions Screen Comments
To insert a new item,

highlight Ins and press T"' 1230

enter key. gg AB [

=P
HP
-

[Name JJERI oo [+ [ ¢ ] End
Select an entry in the
list. Highlight Del and M _ 1238
press j enter key. g?:: -
Select Yes and press ER Delete selected list entry 7
enter key to continue or {IP ﬂ:@
select No and press
enter key to abort. HP Yes _

To change an items

. . Type my
order in the list, select - 123
the item in the list by

FPoint code Short info

pressing the e spider gg S;ﬁﬁn@?;{m
key up or down arrow.
When the item is 1P Intermed. point
highlighted select the [P Height def.
Move Up or Move Down -
arrow press [JlJ enter Name | Ins | De 4 | End
key to move the item in
the list
Highlight End and
or . ﬁ enter key to (Type  [EE
. Faint code Shart info

confirm all the op Ground point Y
changes.

=P Stake out point

IP Intermed. point

HF Height def.

w
Name| Ins | DEI|T|~Lm
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Data Transfer

DiNi to PC

Actions

Comments

Connect PC via cable
PN 73840019 to the
Trimble DiNi.

Start Trimble Data
transfer at the PC

Use Device
"DiNiUSB"

Use the "Receive" tab
Select the files for
transferring to PC
Define the folder at the
PC and start the data
transfer.

Er— -0 (00| oo |

Receive Send |

Connected to DiRNLISE Device.

i~ Files to Serd

Fia

| Size Data Type J Source

I~ Retain Fle List for tis Data Transler Session

Hemove Al

Tiranstensil

|t

setrgs, | Hep | oese |
:""‘ Data Transfer I ;IEI&
Device— | zixl| @ 3
DiNiUSE - = 4""“"_!
- Lookin  |@ DRUSE @3 =
Lol 1o DNIUSE Device:
e I ; [@TEST2 & JENADOTE P JENADDID &) DANDERC
7 &b JENADNS g2 JEMADDDS &) PTWEITF
“Flesta R e poTs £ JENAD0TS € JENAD0D4 &% =
File KTOWND3 € JENADDT3 € JENaDIDZ
JEMADD1S & JENA0012 € JENAD0D! [ LI
JENBOM 7 &b JENADDTT @ oarrono F— |
b | ﬂ Bemave &l |
File narre; | I—]Um
Files of lype: [Dmi Device Files = Cancel
File forma; [DwiDEves Files | M
Deslinalion: |CATenn 84] rovse. .

Close |

Ao |

Trimble DiNi User Guide

117



7  Data Management

PC to DiNi

Actions Screen Comments
Use the "Send" tab

Select the files for
transferring to DiNi

Start the data transfer.

i ' jenann1s. dat =]

I2sc ' jenannig. dat

| ytema ' jenann17.dat

&) 7777.dat ' jena001g. dat
Siza: D.6EKB i
Files: sunmyv 05, dat, wesdmias.dat

Y "

& jena00z. dat

] jana00os. dat

1] jane000s. dat

] era0n10.dat

=] era0n 1.dat

= 3ena0012.dat

2 3ena0013, dat

a7 enoliii +.dat

My Computes [ TACTIEE |

Sekcd |

L 1]

Filess of typs: | Dt Device Files [ DAT)

Destinatice: | DriUsE =]
Fie faimat: [Biti Devica Fies =
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DiNi to USB Memory Stick

Actions Screen Comments

Connect the USB Note — While a
Memory Stick via tain dialog Pri: measurement runs, the
cable PN 73841019 to instrument will reject the

the Trimble DiNi. The
instrument offers the
possibility to open the
menu for Data import
and export directly.

LISBE memary device found.
P23 Open praject imlfexport
0_@) pen pro| ]

dialog ?

LIREILE| I —

Slrvey Zalculation

The instrument allows
copying files in both
directions.

danderd3
daytan10
jenalno
jenadooz
jenadnod

possibility for this menu!
It is possible to open the
menu after the
measurement via the
known workflow.

Note - If the name
already exists, the
instrument will offer the
possibility to copy the file
under a new name.

Note — Before data
transfer the program will
check the free space and
reject the activity in case
of less memory. Please
accept unused space for
data security.

Note — The program will
inform and reject an
empty file.
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Memory
Actions Screen Comments
Select Files and Memory
Files Pt 3 IO
1 [Project menu |
2 [Editar |
|

Select Format Internal
Memory or Format
External Memory,
press gJ enter key to
confirm.

Select Yes and press
enter key to confirm.

Select Yes and press
enter key to confirm.

3 Data im/export

Mernory

Mermaory

Internal Memory
Total Space. 2025 kB

Free Space: 2014 kB
P

External Memary (USB)
Total Space; 248 MB

Free Space: 246 MB IW

Memory

'-'uﬁu' bzt o

arning |

Froject data will be destroved.
1 Faormat internal mermaory ?
&> s

Free Space:

Note — Internal memory
and external memory is
not comparable. The data
are stored in an own
compressed format in the
instrument. The file size
will be internally about
50% of the file size under
an Office PC System.

A\ cAuUTION - Al
data in the
internal memory
will be erased.

A\ CAUTION - Al
data in the
external memory
will be erased.

& CAUTION — When formatting the USB Memory Stick and/or internal memory all stored data

will be lost.
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Data Format

The M5 Data Record Format

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 (TT e.g.).

The address block is comprised of 5 digits (from address 1 to 99999).

The M5 Data Line

The data line of the M5 format consists of 121 characters (bytes). The multiplication
of this figure by the number of addresses (lines) stored shows the size of the project
file in bytes.

Blanks are significant characters in the M5 file and must not be deleted.

The example describes an nine M5 data lines from address 164 to 172. 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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Column Description
2 L esmamaaswas Coll120-121 Carriage return<, Line feed
H—E'\-r"'r'h"'r'\-"-"-"-"\i'
g e e e Col. 119 Blank field
2 aa  Col 114-117 Unit for blocks
% 5 g g8
"% & 28
=g - Col. 99-112 BlockS value block
E o g
8 3
"7
“_wm____wmm_ Col96-97 Type identifier5 for block5
% Col. 91-94 Unit for block4
E _E [ N NN
i ggzsas
5 ddgefs
3 E f Col. 76-89 Block4 value block
£
¥ B Col. 73-74 Type identifier4 for block4
AetEEEBES
Fg Col. 68-71 Unit for block3
E A AaEaAaaan
FE- oo o o
¥ BSEEESE
- 5 SERBRg
=g e Col. 53-66 Block3 value block
]
3
R-3__ayyass_ .
Ertevewews Col. 50-51 Type identifier3 for block3
$ — =
g ABEE
557 Hdd
B 5433 7
= 2333333
= Col. 22-48 Information block
LR B I N T
£ E
3 2
E—Enqq —|—|.-|.-|.-lm
SEEERQQRaE
wxaaemnno=t Col 18-20 Type identification2, Trimble DiNi is using
%""'"""""""‘"‘"' TO, KD1 and KD2
o _ - .
§ §955553433 Col. 12-16 Memory address of data line
Eﬁ po@maaans Col 8-10 Type identifierl Adr for address
L _ngE2=25382 Coll-6 Defines M5 format
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Explanation to the data line

Abbriviation  Description Digits = Characters = Meaning
For Format identifier M5 3 alpha DiNi Format

Format type 2 alpha 5 meas. data blocks
Adr Address identifier 3 alpha Valuel

Valuel numeric Memory address
T2 Type identifier 2 alpha Value2 TO, KDa
a Marking value 1 numeric a=1,2

27 alpha Information block

T3 Type idetifier 2 alpha Value3

Value3 14 numeric 14-digit value
dim3 Unit 4 alpha 4-digit unit
T4 Type identifier 2 alpha Value4

Value4 14 numeric 14-digit value
dim4 Unit 4 alpha 4-digit
TS Type identifier 2 alpha Value5

Value5 14 numeric 14-digit value
dim5 Unit 4 alpha 4-digit
Special char. Description Digits ASCIlcode Hex code
I Separator 1 ASCII124 Hex 7C
< CR (Carriage Return) 1 ASCII13 Hex 0D
= LF (Line Feed) 1 ASCII10 Hex 0A

The Text Information in the M5 Format

The information block has 27 characters.
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The Type Identifier in the M5 Format

In the course of the time, requirements on the data format have increased. Therefore,
the M5 Format carries most of the type identifiers of all available formats, always
based on the preceding format.

Type identifiers are defined by two characters (except for Adr). If only one character
is necessary, the second character is a blank.

In the M5 Format there are 5 Type identifiers (TK) defined:
«  TKI: Adr Identifier address (Valuel)
«  TK2: T2 Identifier information (Value2)
«  TK3: T3 Identifier 3. Value field (Value3)
«  TK4: T4 Identifier 4. Value field (Value4)
«  TKS5: TS5 Identifier 5. Value field (Value5)
Example:

"KD" for point identification, "TO" for text information, "R", "HD", "Z" for T3, T4,
T5.

Definition of the Type Identifiers

Type identifiers are assigned to the 5 measuring data blocks of pre-set codes, which
show the number or character value of the block.

Type identifiers are (except for Adr) defined with two characters. If only one
character is necessary, the second character is blank. The code is case sensitive.

Type ldentifiers - Formats M5

Tl in Display Tl in Record Designation

R R Single staff reading

Rb Rb Staff reading in backsight

Rf Rf Staff reading in foresight

Rz Rz Staff reading in intermediate sight

sR sR Standard dev. of mean staff reading (in multiple meas.)
nM - number of measurements (in multiple measurements)
mR - nominal standard deviation (in multiple measurements)
Z Z Height of backsight point

Z Z Height of point measured in foresight

Z Z Height of intermediate sight
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Tl in Display Tl in Record Designation

Zi
7s
h

Sh
dz
dz
HD
HD
HD
HD
Da
Da
DRI
DRu
Db
Df

rk
0]}
PNo
Code
Zno

Sno

Z

dz
dz
HD
HD
HD
HD

Db
Df

rk
Of

TO
KD

Instrument height (equal to sight. h.)
Nominal height/closing height

Height difference of a station or height difference from
previous measurement

Height difference of complete line

Setting out difference (nominal-actual)

Closing difference of line (nominal-actual)
Single distances

Backsight distance

Foresight distance

Intermediate sight distance

Mean value of backsight distance (for display only)
Mean value of foresight distance (for display only)
Reading from the lower Reichenbach stadia line
reading from the upper Reichenbach stadia line
Total of backsight distances

Total of foresight distances

Line of sight error

Refraction coefficient

Staff offset

Point number recorded in information block
Point Code recorded in information block

Line number recorded in information block
Station number recorded in information block
Text information, general

Point identification

Note — Values which are neither displayed nor recorded are marked by a dash (-). The
Db and Df data refer to the last station completed.
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Recording Data and Data Lines With DiNi

Mode Content of Record Comments
Content of PI R-M RMR
™ (T2 | T3 | T1 | T2 | T3
Single Point | ......ccoccoeeeevienienen. R |HD R |HD
meas.
Multiple | .o R |HD|sR | R |HD
meas.
Line Start-Line BF
Start-Line BFFB
............................. Z Z. |Reference height
Cont-Line after line interupt.
Line BF | i Rb |HD| sR | Rb |HD Backsight1
............................. Rf |HD| sR | Rf |HD Foresight1
............................. 7. | Foresight height
Line BFFB |....cccccoiiiiiiiene Rb |HD | sR | Rb |[HD Backsightl
............................. Rf |HD| sR | Rf |HD Foresight1
............................. Rf |HD| sR | Rf |HD Foresight2
............................. Rb |HD| sR | Rb |HD Backsight2
............................. 7. | Foresight height
Line intM  |Intermediate
sight.
............................. Rz |[HD|sR | Rz |HD| Z
End of interm.
sight.
Line SOut | Stake out
............................. dz | Z dz | Z |Stake out diff.,
nom. height
............................. Rz |HD| sR | Rz |HD| Z |Check
measurement
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Mode Content of Record Comments
Content of Pl R-M RMR
T™ | T2 | T3 | T1 | T2 | T3
End of stake out
Lineend  |.oooiiiiiiiiiiinnn, dz | Z dz | Z |Nominal closing
height
............................. Db |Df | Z |Db| Df | Z |Actual closing
height
End of line
Intermediate | Backsight
sights and
Stake out
............................. Z Z |reference height
............................. R |[HD|sR | R |HD backsight meas.
Adjustment |refract. ON/OFF c_ c_ appropriate the
earth curv. inputs
ON/OFF
Date Time
INP Visual before input data
measurement
Input Value inputted rk rk
Value inputted Lx Lx
Comments |Info enter info
Record Measuring unit: Combination of
instrument | meters - Measuring units,
status - Adjustment and
- Input
Normal/IN |Normal rod after change

Inverted rod

after change

The recording data line "Optical measurement " refers to the next measurement even

if it is not recorded in the following data line.
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CHAPTER

Adjustment

In this chapter:

B Adjusting the Line of Sight

m Check the Function of Circular
Bubble

m Adjustment of Circular Bubble
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Adjusting the Line of Sight

The instrument adjustment defines the necessary corrections for the line sight of
DiNi, which are required to ensure optimum measuring accuracy. Increased strain
placed on the instrument by extreme measuring conditions, transportation, prolonged
storage and major changes in temperature may lead to misalignment of the instrument
and faulty measurement results, particularly in case of different distances from
instrument to staff. Adjusting the line of sight and defined measurement methods

eliminating these errors.

Calling up the Adjustment Function

Actions

Screen

Comments

Select Configuration
from the Main Dialog

Select Adjustment from
the Configuration
menu.

The old adjustment
value and information
are displayed.

Select Curvature and
refraction correction on
or off during
adjustment.

Press g enter to
continue

Main dialog Prj:

|

Files

il

Survey

Calculation

Configuration Menu

1 nput

2 |Limits / Tests

KN 2. justment

4 ||nstrument settings

5 [Settings of recording

Adjustment

25.09. 2006

09:43:38

C 13.8"
Curvat. cotr.: O
Refract. carr.: O

om

Caont.
]
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Actions Screen Comments

Press Ok to continue or Note — After an

Cancel to abort the palstrent _ adjustment is made

adjustment line continuation is
After an adjustment impossible.

B, . .
bl ling continuation
Gl

C_: o )

C_ isimpossihle!

ur

refrd IEE
Cont.
pr—

Select the adjustment
method and press
enter to continue

justrment rmethods

tner method
2 |Néhhauer method |
3 Kukkamzki method |

4 Uapanese method |

Forstner Method

Set up two rods (A,B) roughly 45 m apart. Divide this distance into three and define 2
instrument stations (1,2) about 15 m away from the rods on the connecting line
between them. Measure both rods from each of these stations.

Approx. 15m Approx. 15m | Approx. 15m

Staff A

L Station 2

Figure 8.1 Férstner method
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Nabauer Method

Define a distance of approx. 45 m length and divide it roughly into three. Create an
instrument station (1,2) at either end and set up a staff at each point marking one third
of the connecting line (A,B). Measure both rods from each of the instrument stations.

Approx. 15m Approx. 15m Approx. 15m

Y

Station 1 |

Figure 8.2  N&baur method

Kukkamaki Method

Set up 2 rods (A, B) roughly 20 m apart. First measure these rods from instrument
station (1) located midway on the connecting line between the two rods. Then repeat
the measurement from instrument station (2) which is located on the elongation of the
two staff stations approx. 20 m outside the defined distance.

Approx. 20m Approx. 20m

Station 2

Figure 8.3 Kukkamaki method
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Japanese Method

This method is largely identical with the Kukkamiki method. With this method,
however, the distance between the rods should be about 30 m with station (2) being
about 3 m behind staff A.

Making the Adjustment

AN
AN

CAUTION - Before starting any adjustment, allow the instrument to adapt to the ambient
temperature and make sure it is protected against heating up on one side (sun radiation).

CAUTION - After the selection of the adjustment method, you can change the settings of earth
curvature and refraction. This is not possible at another point of the DiNi menu system.
Changes of earth curvature and refraction settings become effective only if you adjust the
system afterwards. The line of sight will then be corrected accordingly.

It may become necessary to correct the staff reading for earth curvature, if you must
take measurements with different sighting distances and correction is not provided by
the evaluation program used. General application of refraction correction is
controversial. It is, however, possible on DiNi instruments. You can change the
coefficient of refraction in the Input menu. If you set the coefficient to zero, the
correction of refraction will be inactive.

Actions Screen Comments

Select the method of

your choice “djustment methods

ther method

2 [Mahbauer method |

In this example we will

show the Férstner
method. 3 [Kukkamaki method |

4 [lapanese method |

Aim and focus the Tip — While the
DiNi at staff A from Firstner method adjustment

.. Adiust: Al measurement a
position 1, press @ to J multiple

measure. measurement
--[==F
should be used.

A d 2
[ nto_| >
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Actions

Screen

Comments

Aim and focus the
DiNi at staff B from
position 1, press @ to
measure.

Aim and focus the
DiNi at staff B from
position 2, press @ to
measure.

Aim and focus the
DiNi at staff A from
position 2, press @ to
measure.

The result of the
adjustment will be
displayed.

To accept the new
value select New and
confirm with g enter.

Firstner method

Firstner method
Adjust: B2

@ I [E

Info Rpt.

Ling

o

Firstner method
Adjust: AZ
-----------
A H
o | Rot | >

Adjustment result
Adjustment measurement result:
A

-3.4"

of sight correction:
old new
13.8" 10.3"

Disp. offers the
possibility to show at
every step all done
measurements.

Select Inp. to input a
value estimated by
repetition of
measurements

Select Old to keep the
old values and abort
the adjustment.
Select Rpt. to repeat
the adjustment.
Select Disp. to see all
measured values.
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Actions

Screen

Comments

Turn the staff A around
or replace it with a
metric graduated staff
and compare the
reading with the
specified value R. If
the difference exceeds
2 mm, the reticule
position needs to be
aligned.

Remove cap and adjust
the setting screw below
the eyepiece until the
actual and nominal
readings are identical.

Adjustment
Adi

T R
q'g) R:2.000m
atrod Al

Adjust horiz. Line

[ £

/\ CAUTION -
Make sure that the
cap is fixed again
after this
procedure.

Various adjustments of lines of sight carried out successively should differ only by
some seconds. Prerequisites for reaching this result are stability of installation and
unchanged environmental conditions. We recommend to prepare a set of
chronological statistics including the adjustment values. In case of inexplicable
differences within short periods, provided the measuring conditions remained
unchanged, a workshop should be consulted.

Example:
[1]
c_["]
10
8 * o
6 ¢ ¢ *
4 * *
2 *
0 -
31Dec 05Jan 10Jan 15Jan 20Jan 25Jan 30Jan 04 Feb 09 Feb
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Check the Function of Circular Bubble

Automatic alignment of the compensator ensures that an inclined line of sight is
automatically leveled within the working range both for visual observation and
internal electronic measurement. When turning the instrument round the vertical axis,
the circular bubble has to remain within the adjustment circle.

In precision measurements, the running centre of the circular bubble has to be in the
centre of the adjustment circle. In case of any visible change readjustment is required.

1. Level the instrument with the 3 tribrach screws until the circular bubble runs
centrally to the adjustment circle.

Circular O
bubble O Adjustment

circle

Figure 8.4  Circular bubble check step 1

2. By turning the instrument 180° round the vertical axis the circular bubble has
to remain within the circle

Circular
bubble

Adjustment
circle

Figure 8.5 Circular bubble check step 2

3. If the circular bubble left the adjustment circle it is necessary to adjust the
circular level.
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Adjustment 8

Adjustment of Circular Bubble

Figure 8.6 Removing the circular bubble protection cap.
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8 Adjustment

Position 1

Figure 8.7 Position 1

1. Remove the screw (2) of the protection cap with the adjusting tool and detach
the protection-cap, see Figure 8.6.

2. Level the instrument with the 3 tribrach screws,

Position 1.
Turn the instrument 180° round the vertical axis into position 2.

4. Eliminate half the residual deviation of the circular bubble by means of the
tribrach screw and half by adjusting the circular bubble with the adjustment
screws J1, J2, J3.

5. Repeat this procedure and check the residual deviation.

6. Fix the protection cap again. Make sure that the rubber joint is placed in the
groove.

Position 2

Figure 8.8 Position 2
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9 Annex

Technical Data

Technical Data DiNi® 0.3 0.7

Accuracy as per DIN 18723

Standard deviation on 1 km
of double leveling

Electronic measurement:

- invar precision bar code staff 0.3 mm 0.7 mm
- foldable bar code staff 1.0 mm 1.3 mm
Visual measurement

- foldable staff, metric scale 1.5mm 2.0 mm
Measuring range

Electronic measurement

- invar precision bar code staff 1.5-100m

- foldable bar code staff 1.5-100 m

Visual measurement

- foldable staff, metric scale from 1.3 m

Accuracy of distance measurement

Electronic measurement with a 20 m sighting

distance
- invar precision bar code staff 20 mm 25 mm
- foldable bar code staff 25 mm 30 mm

Visual measurement:
- foldable staff, metric scale 02m 0.3m

Least display unit

Height measurement 0.01 mm//0.0001 ft/ 0.1 mm//0.001 ft/0.001 in
0.0001 in
Distance measurement 1 mm 10 mm

Measuring time

Electronic measurement 3s 2s
Telescope

Magnification 32 x 26 x
Aperture 40 mm

Field of view at 100 m 22m

Electronic measurement field at 100 m 0.3m
Compensator

Inclination range +15

Setting accuracy +0.2° +0.5°
leveling

Circular level 8'/2 mm with illumination
Display

Screen 240(W) x 160(H) pixel ; Black/White ; with illumination
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Technical Data DiNi®

0.3

0.7

Horizontal circle

Type of graduation
Graduation interval
Estimation down to

Keyboard

Measuring programs

Leveling methods

Measured data correction

Recording
Internal memory
Data transfer

External memory

Real-time clock and temperature sensor

Power supply

Temperature range

Dust- and waterproofness

Dimensions (WxHxD)

Instrument
Case

Weight

Instrument / case

400 grads and 360 deg.
1 grad and 1 deg.
0.1 grad and 0.1 deg.

19 keys, incl. 1 spider key for navigation

* Single
measurement with
and without
stationing

» Staking out

* Line leveling with
intermediate sight
and stake out

* Line adjustment

BF, BFFB
BFBF, BBFF, FBBF
aBF, aBFFB, aBFBF,
aBBFF, aFBBF

Single measurement
with and without
stationing

Staking out

Line leveling with
intermediate sight
and stake out

BF, BFFB
aBF, aBFFB

Compensation of earth curvature and refraction

up to 30000 data lines
USB Interface for Data transfer to PC
USB Flash drive support

Recording of time or
temperature

Internal battery, Li-lon 7.4 V 2.4 Ah for three days
working time without illumination

-20 °C to +50°C

155 mm x 235 mm x 300 mm
240 mm x 380 mm x 470 mm

3.5kg/3.7kg
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Formulae and Constants

Correction of Staff Reading and Sighting Distance
L=L,+xL,-K; +K,-K;3
K, = EZ/ (2 * R) earth curvature correction
Ky, =1k * EZ/ (2 * R) refraction correction

K3 =c_*E/206265" line of sight correction

where:

L, uncorrected staff reading

E sighting distance

c_ line of sight correction in ["]

Lx staff offset ( + Lx in normal measurement, - LX in inverse
measurement)

R earth radius, R = 6380 000 m

rk refraction coefficient

E=E +A

where:

E, uncorrected sighting distance

A distance addition constant

Computation of the Line of Sight Correction
¢ =((Lyp-Lyn)-(Lyy-Lyy D/((E - Epp) - (Egp- Epp)) * 206265 [']

If refraction and/or earth curvature correction are activated prior to adjustment, the
staff readings are corrected first (corrections K and/or K»).

Station Difference in Multiple Back- and Foresights
dL=|(Lb1 -Lfl)-(Lbz-sz)l

Basis of Calculation for Line Adjustment

Line adjustment is always based on the measured and computed data recorded during
leveling line measurement. Before the line adjustment, it is possible, however, that
you enter the reference heights (start/end), if they had not been known in the
measurement.
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The heights of staff stations in line leveling and those of intermediate sights are
modified proportionally to the passed distance as follows. For station n, the following
equations apply:

Foresight:
£ E -A

n Y4

Ey=Ep +Ey+Er  Z=Zp " § 75,

Intermediate sight:

E,=Ep +By+E  Zz=Z;," §B+ASF

n Number of station

E Sighting distance

Ey Backsight distance

E¢ Foresight distance

E, Intermediate sight distance

Sg Total of all backsight distances of the line
S¢ Total of all foresight distances of the line
AZ Line closing difference

Zg, Uncorrected height of foresight

Ziu Uncorrected height of intermediate sight

In the project, the values of Zg, or Z;,, are overwritten by Z; or Z;.
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Update

Furnishing of Updates

Software updates are offered by the manufacturer on Internet sites with reservation as
to extensions of the functional range. Surf to our Web sites. The dealer will be pleased
to communicate the Internet site names, when required.

Link for SW updates

http://www.trimble.com/dini_ts.asp

The updates offered contain the following functions:
«  Update of the instrument computer

«  Loading of an additional language (three languages can be loaded, one
language is English)

The files loaded from the Internet sites have to be unpacked and copied to a folder.
Please follow the instructions.
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