2DXi

Quick Reference Guide






&v TOPCON

POSITIONING SYSTEMS

2DXi
Quick Reference Guide

Part Number 7010-0814
Rev. A

©Copyright Topcon Positioning Systems, Inc.
September, 2007

All contents in this manual are copyrighted by Topcon.
All rights reserved.



Terms and Conditions

Thank you for buying this Topcon product. This manual has been
prepared to assist you with the care and operation of the product and its
use is subject to these Terms and Conditions and those more fully set
forth in the Operator’s/User’s Manual.

Usage and Safety

This product is designed for use by professionals. Always use safety
precautions when operating this or any Topcon product.

Copyrights and Trademarks

The information in this manual is a copyright of Topcon and is for use
only with the product. Pocket-3D, mmGPS, Millimeter GPS, Lazer
Zone, and Topcon are trademarks or registered trademark of Topcon
Positioning Systems, Inc. Windows and the Windows CE icon are
registered trademarks of Microsoft Corporation. Other product and
company names mentioned herein may be trademarks of their respective
owners.

Disclaimer of Warranty and License Agreement

Please see the Operator’s/User’s Manual for detailed information on
warranties and the license agreement which may apply to the Product.
Except for such warranties and licenses provided with the product,

this manual and the product are provided “AS-IS”. Topcon and its
distributors shall not be liable for technical or editorial errors or
omissions contained herein; nor for incidental or consequential damages
resulting from the furnishing, performance or use of this material or the
Product.

Use of any computer programs or software supplied by Topcon or
downloaded from the Topcon website in connection with the Product
implies acceptance of the Terms and Conditions here and in the
Operator’s/User’s Manual.
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Introduction

The 2DXi Quick Reference Guide describes the
procedures necessary to run 3DMC software in 2D
mode for an excavator using TS-1 sensors with a
LS-B10W laser receiver.

The TS-1 tilt sensors measure the pitch angle of various
machine elements. Each sensor accurately measures

a gravity referenced angle of the body, boom, stick and

bucket, sending this angle data to the GX-60 to provide

precise grade. Each sensor is configured and calibrated
for its specific location on the excavator.

The LS-B10W Laser Receiver adds a laser height
reference to the 2DXi system. The LS-B10W is
calibrated for its location on the stick of the excavator.

Refer to the 2DXi Installation and Calibration Manual for
more information on installing and calibrating the 2DXi
system.

The center point of rotation of the cab is used as a
reference pointin 2DXi. All calculations are made from
this center point and end at the bucket teeth. During
operation, the system does not take machine rotation
into account. Avoid rotation of the machine for accurate

work.
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Introduction

When using Known Slope Profiles and Measured
Slope Profiles, a new height reference is required after
every movement of the machine. A laser or the bucket
teeth can be used as a height reference.

When using Complex Slope Profiles, a new height
reference and a new position reference is required after
every movement of the machine.
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Configure Machine for 2DXi

Create machine file:

S
Machine setup...

Bucket

[ Machine files

Edit |(Copy...|[ Delete |
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Configure Machine for 2DXi

Enter configuration name:

[ Configuration nameltyp;f}

Configuration name :

Machine type :

<<
1]2]3]a[sTef7|8]9]0] -]

Sensor type : ajw|e|r|t|y|uli|o|p]

Mounting location : ﬂﬂﬂﬂﬂl‘ﬂﬂﬂ

cAP| z| x| c|v|b|n|m| .| Ok ]

Units of measure : SHFT | Cancel
Next ||Cancel

Enter machine and sensor type:

( Configuration name/type )

Configuration name :
| 2Dxi Excavator

Machine type : |Excavator J
Sensor type : Laser receiver [

Mounting location : |Left

Units of measure :
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Configure Machine for 2DXi

Enter Boom/Body measurements:

( Boom / Body (1) )
—— |1.64"

o
@

tre of Rotation,

0.56" £4—

| E—

Back Ne Cancel

( Boom / Body (2) )

Boom PivotLine

4.92'
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Configure Machine for 2DXi

Enter boom length:

Sensor ID (boom)
? E

~ Secondary (2)

=
? 1 | [

[ Back ][ Next }[Cancel]

Sensor ID (body)
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Configure Machine for 2DXi

Rename each sensor:

Press any sensor ID box and select the factory ID of
the sensor corresponding to the machine element.

Press the Wrench icon.

Step 8

[ Excavator Frame/Sensors }
=N Boom length (1)
16.40'
! Sensor ID (boom)
ner

~ Secondary (2)

] © ]
[ Back ]{ Next }[Cancel}
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Configure Machine for 2DXi

Press Name and name the sensor according to its
mounting location.

Repeat steps 8, 9 and 10 for all remaining frame

Sensors.
Step 10
( Sensor Calibration (59)
Name : |

(eli{=hie Uil IS abel up / arrow forward ¢
Filtering : 2 -|  Terminate

Pitch: [ Set |[13.1°|| BODY (? <
Roll: [Set)oz | 1/ 2]/ 3T4/5|6|7[8]9]0]-|
ajw/E[R[T|Y|U|1|o]P|
A|S|D|F|G|H|J|K| L[ OkK]
z/xjelv|BIN|m] .|
]
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Configure Machine for 2DXi

Assign sensor IDs:
Navigate to the Excavator Frame/Sensor screen.

Press any sensor ID box and select the corresponding
sensor for the selected machine element.

Repeat step 11 for the remaining sensors.

[ Excavator Frame/Sensors ]

Boom length (1) %
16.40'

Sensor )
| &[BOOM K
Y ~ Secondary (2)
o0
Q2 1 9 [

{ Back ]{ Next ][Cancel]
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Configure Machine for 2DXi
Enter stick length: m

[ Excavator Stick ]
J Stick length (1)

| 9.84'
\ ‘\\\” Sensor ID (stick)
\ voop

g g

[m} Negg iCanceI

Enter bucket measurements: m

‘[ Excavator Buckets ]
( Excavator Bucket Setup | Width  Length
3281 4921
Bucket name : | Bucket 1 3.281" 4.921°
i ; 3281 4921
Width (1) [3.28 S tea.

o?)/’@g)
QO

Len (2) 4.92' 3.281" 4.921

3.281" 4.921'

= Tilt bucket
Len(3) [050°
Sensor ID Cdack | Next |[Cancel
(&)|TILT BUCKE
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Configure Machine for 2DXi
Calibrate bucket:

( Calibrate Bucket Edge )
Deviation from vertical : 0°

@ Calibrate...

[ Calibrate Bucket Base ]
Angle from pivot to base : 60°

Calibrate...
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Configure Machine for 2DXi

Enter LS-B10W measurements and calibrate
the sensor:

Enter the Depth to center of stick, From bucket pivot,
and Left of pivot line measurements.

Orient the LS-B10W vertically then press Calibrate to
determine the angle between the stick and the
LS-B10W.

The angle between the stick and the sensor displays in
the LS-B10W angle field. The angle is used to calculate
the laser reference height when using the Zero to laser

function.
Press Next.
( Laser Receiver (LSB10W) )
LSB10W Depth to center
angle : of stick :
[ 0.49"
From bucket Left of
pivot : ! pivot line :
3.28 & 0.00'
Calibrate( &)
[ Back } [ Next ] [Cancel]
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Configure Machine for 2DXi

[ Configuration complete ! }

Machine configuration is complete ! Press
"Finish" to save the configuration file.

Back || Fini Cancel
Step 18

( Machine files )

2Dxi Excavator
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Select Slope Profile

Known Slope:
Enter the Known slope percentage.

Control
Known sloge... ‘
Measure slope... I
Complex slope...
Reverse slope directic j il il ﬂ
el
e

0 :

Example of a 10%
Known Slope
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Select Slope Profile

Measured Slope:
Press Measure slope, and take two measurements
from the bucket.

Control

%Es?vmw ]

Known slope...

Measure first point. Press fl
"OK" when bucket is in é

position.
Measuring...
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Select Slope Profile

AN

Measure second point. fl

Press "Ok" when bucket is é

in position. i
Measuring...
ENNNEEENNNEEENEEN

Example of a 30%
Measured Slope
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Select Slope Profile

Complex Slope:
Press Complex slope to define multiple line segments.

i J control

Tools

Known slope...
Measure slope...

[ Complex Slope

)
H.Dist  |V.Dist Grade | [ Add...
656177  -19.685'  -30.0%

656177  -19.685'  -30.0% Use the arrow
keys to select
one line segment
as a vertical

( reference and one
intersection point
as a horizontal
reference.
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Select Slope Profile

[ Complex Slope

H.Dist  |V.Dist Grade

65.617"  -19.685'  -30.0%
65.617"  -19.685'  -30.0%
( Slope Element

(1) Horizontal distance :
(2) Vertical distance :

(3) Grade : 20.000%
(4) Slope distance : 1.020'

Enter two of the
four known values
or Press A and B to
calculate the Slope

Element.
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Select Slope Profile

Save Complex Slope file:
D N
[ File ] View

Surfaces. . Af

()

( Alignment files ] Press Save as,
and rename
Complex Slope
Inner perimeter of lake files to save the file

Eﬁg’é‘gﬁ,ﬁgﬁ’:&e”t as a surface file.
Simple Slope @ 10% By default

Complex Slope 1

Complex Slope
files are saved as

a surface file under
the name Complex
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Referencing

Always take a new reference after changing the
position of the machine.

Zero to bucket:

Press Zero to bucket to use the bucket as the height
reference for Known, Measured and Complex Slope
profiles.

( Adjust Elevation )
Elevation (bucket) : W

Elevation set point ii 2.600' -E
v
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Referencing

Zero to laser:

Press Zero to laser to use the LS-B10W as the height
reference for Known, Measured and Complex Slope
profiles.

( Adjust Elevation J

0.000'

Elevation (bucket) :

Elevation set point ﬂ 2.600' -
v
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Referencing

For Complex Slope Profiles:

Press Zero to laser. A new window appears (not
shown) prompting the user to place the bucket teeth in
the selected position.

Position the bucket teeth, and then Press OK.

( Adjust Elevation )

0.000'

Elevation (bucket) :

PN
Elevation set point j
v
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Referencing

g When using Complex Slope profiles, the position
(L reference is taken separately.

The Elevation Set Point is used as a height
offset. When using the laser as a reference,
enter the height from the laser above the required
profile as the Elevation Set Point.

When using the Zero to bucket as a reference,
the Elevation Set Point is typically zero.
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m Control

Known slope...
Measure slope...
Complex slope...

lJ."+2.600" #4.496'

Control

$4.496'

l]."+2.600'
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Key Indications

Key:

LS-B10W

Elevation Set

TS-1 Sensor Status Elevation Reading

LS-B10W and TS-1 Sensors Not Available

=
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Cable Connections

Power LS-B10W
*r Laser Receiver
and Bracket

‘
H—F
Body Bucket
TS-1 Tilt Sensors
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