@ EQUIPMENT AUTOMATION: GRADING &2 TOPCON

System Five

Operator’s Manual







& TOPCON

POSITIONING SYSTEMS

Grading
System Five
Operator’s Manual

Part Number 7010-0485
Rev. B

©Copyright Topcon Positioning Systems
August, 2003

All contentsin this manual are copyrighted by Topcon. All
rights reserved. The information contained herein may not be
used, accessed, copied, stored, displayed, sold, modified,
published, or distributed, or otherwise reproduced without
express written consent from Topcon.



CO#170



able of Contents

Preface ... \'
Termsand Conditions .........cccceeveevieereerie e e \Y
Manual CONVENLIONS ........ccceevrrcieneesee e viii

Chapter 1

Introduction and Setup ... 1-1
Getting Acquainted ..........ccceveeeerieveceeeere e 1-2

(00011 (o I = o) QR 1-2
TM-1 Mast or Vibration Pole .........cccccevevenieevenee. 1-3
Laser RECEIVES ... 1-4
SONIC Tracker 1l ...oovveiiceceece e 1-4
SIOPE SENSON ...ttt 1-5
System FIvVe SEtUD ....eeeveececce e 1-6
Setup With TM-1L Mast .....cccovvieirereeceeeee e 1-9
Setup with Trackerjack and Vibration Pole .............. 1-13
Care and MaintenanCe .........cccceeveeveecieeiieeieeeiee e see e 1-15

Chapter 2

Control Box Usage ........cccceeeeiiiiiniinninnnnsissssnnnnns 21
(01011 £0] I =T ) QR 2-2
LCD DiSPlay ..c.eeereerieeeieniesienieesiesie e eeesie e ssesseneenens 2-3
Light Sensor for Grade Adjustment Arrows .................... 2-3
PoOWer SWItCH ....coeeicecr e 2-3
Grade Adjustment Direction Arrows .........ccocceeeererennene 2-4
Grade Adjustment KNnob .........cccecevvieeveecene e, 2-4
Grade Adjustment LEDS .......ccccccevvveveeveccece e 2-5
Function Indicator LEDS .......cccccoveoivviiiin e 2-6
Set/Menu BULtoN ..o 2-6

Using the SEet MOdE .........cooeieiiieeeee e 2-6

1-866-4TOPCON www.topconpositioning.com



Table of Contents

Using the Menu Mode .......cccevvviiecieiece e, 2-7

Elevation Offset Button and Elev/Avg Button ................ 2-7

Using the Elevation Offset Button ............cccccueeuenee. 2-7

Using the Elev/Avg BUttON ........cccoviiciniiic 2-8

View Current Elevation .........ccccocevevvivvieneeinnnne 2-8

View Average Elevation ..........cccoeevineneinnnens 29

Clear Average Elevation .........cccccceevvivvvvecnenenn, 29
Elevation/Slope BUtton .........cccocvvvvenvee e 2-10
Setting the Elevation Mode ........ccccccveevveveeveenienne, 2-10
Setting the Slope Mode ........cccovveeevineieee e 2-10
Search/SUrvey BULTON .........cooeieeenineineseseeeeesee e 2-10
Using the Search FUNCEION .......cccoevviiicicc 2-11
Using the Survey FUNCLION .........cccccveveveviecieceeiene 2-11
Auto/Manual BULtON ..........ccocerieiiniieereeceee e 2-11
Using the Auto/Manual Mode ...........cccceeeevrinicneenne. 2-12
Using the Survey Mode .........ccoeveeeeneinneeeeeene 2-12
Manual RECOId .......cccoeeveveieririere e 2-12
AULO RECOI ..o 2-13
Average Elevation ..........cccoveeeveiivececcese, 2-13
Making Selectionsin the Performance Menu ........... 2-13
JOG BULEON . 2-13
Determining Timed Valve Output Values................. 2-14
Pressing the Raise Jog BULtON .........ccccoeveircricniennnn 2-14
Pressing the Lower Jog BULLON .........cccocvvveeeieiennne 2-15
Performance MenU .........cccoeeeneneneinese e 2-15
Gain (Elevation) .....cccccceevieeceninsien e 2-19
Gain (SIope CoNtrol) .......ccoeeeeenere e 2-20
Valve OffSEL ..o 2-22
AVEIAZING .ottt 2-25
Elevation Deadband ............ccoceveerierenenncneneseeen 2-26
Slope Deadband ............ccccveeieieiiieeeec e 2-28
Beeper Alarm ..o 2-29
LU ] o T £ RS PRS 2-31
1= SR 2-32
Elevation Offsets (Setpoints) .........cccoeverrerereneenenn 2-34
RECON ..o 2-35

Topcon Grading System Five Operator’'s Manual



Table of Contents

Timed OQULPULS ....cc.ocveieeeeriecie e 2-36
Chapter 3
Laser Setup ...ccceciiiirireccir e e 31
Laser Placement .........ccoovvereeiene e 32
Small Project Laser Transmitter Placement .............. 33
Large Project Laser Transmitter Placement .............. 34
Multiple Pads Laser Transmitter Placement ............. 35
Hilly Pads Laser Transmitter Placement ................... 35
Laser Transmitter Calibration ...........ccccceeeveriienieenenene 3-6
Laser AXiSAIIGNMEN .....ooeeieiiieeeeee e 3-8
Automatic AlIGNMENt ......ccoeveirieieereeeeee e 3-8
Manual AlignMment ........ccccovveveeiere e 39
Conditions Affecting the Laser Transmitter .................... 312
LaSEr DTt oo 3-12
Atmospheric Laser Bending .........cccooovvvveeiennnnnene 3-13
Setting Grade Reference POINts ........ccoeevevvveicececne, 3-14
Other Factors Affecting Quality .........ccccocveevvreinenennnes 3-16
WINA o e 3-16
DUSE oo 3-16
FOQ et s 3-17
Curvatureof the Earth ..o 3-17
Laser Accuracy and Repeatability ........ccccoeveeeviivnenene 3-18
Chapter 4
Grading ..o ————— 41
Grading Preparation ..........cccceeveceeveneseceeee e 4-1
Laser Transmitter SEtUP ....ccoceveeveeveese e 4-1
Setting the Cutting Edgeto Grade .........c.cccceeevvinenene 4-2
Setting the Elevation Reference Number .................. 4-4
Use a True Elevation Reference Number ........... 4-4
Use a Cut/Fill Value (0.00 Grade Reference) ..... 4-4
Use Multiple Elevation Settings ..........cccccevvennee. 4-5
Grading with the System Five ..., 4-6

1-866-4TOPCON www.topconpositioning.com



Table of Contents

Chapter 5

Troubleshooting .........ccccvvmmmmmmmmmn e 5-1
Control Box Problems ... 5-2

Appendix A

Safety Precautions .........cccciiiiiiieeeccccceeeeee, A-1

Appendix B

Limited Warranty ..........cccccciiiiiiiiiiininiinseneeneeenns B-1
Electronic and Mechanical Components ...........ccccoeeue..e. B-1
Return and REPAIT ......coevvevieer e B-1
Warranty DisClaimer ........ccocoeoeeeeiiniieereeeee e B-1

Index

Topcon Grading System Five Operator’'s Manual



reface

This manual has been devel oped to provide the operator with
information necessary to operate and maintain the TOPCON
machine control lasers. Proper service and use isimportant to the
reliable operation of the equipment. The procedures described
herein are effective methods for performing service and operation
of this system.

c@a NOTICE

Please read these Terms and Conditions
carefully.

Terms and Conditions

USE — Please study this manual carefully. The benefits this product
provides can be greatly influenced by your applications knowledge.

COPYRIGHT —All information contained in this Manual isthe
intellectual property of, and copyrighted material of TPS. All rights
arereserved. You may not use, access, copy, store, display, create
derivative works of, sell, modify, publish, distribute, or allow any
third party access to, any graphics, content, information or datain
this Manual without TPS' expresswritten consent and may only use
such information for the care and operation of your product. The
information and data in this Manual are avaluable asset of TPS and
are developed by the expenditure of considerable work, time and
money, and are the result of original selection, coordination and
arrangement by TPS.
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TRADEMARKS — System Five™, Sonic Tracker [I™, TM-1™,
Trackerjack™, Topcon® and Topcon Positioning Systems™ are
trademarks or registered trademarks of TPS. Windows® isa
registered trademark of Microsoft Corporation. Product and
company names mentioned herein may be trademarks of their
respective owners.

DISCLAIMER OF WARRANTY —EXCEPT FOR ANY
WARRANTIES IN AN APPENDIX OR A WARRANTY CARD
ACCOMPANYING THE PRODUCT, THISMANUAL AND
THE PRODUCTS ARE PROVIDED “AS-IS” THERE ARE NO
OTHER WARRANTIES. TPSDISCLAIMS ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR USE OR PURPOSE. TPSAND 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 THISMATERIAL OR THE
PRODUCT. SUCH DISCLAIMED DAMAGES INCLUDE BUT
ARE NOT LIMITED TO LOSS OF TIME, LOSS OR
DESTRUCTION OF DATA, LOSS OF PROFIT, SAVINGS OR
REVENUE, OR LOSS OF THE PRODUCT’SUSE. IN
ADDITION TPSISNOT RESPONSIBLE OR LIABLE FOR
DAMAGES OR COSTS INCURRED IN CONNECTION WITH
OBTAINING SUBSTITUTE PRODUCTS OR SOFTWARE,
CLAIMSBY OTHERS, INCONVENIENCE, OR ANY OTHER
COSTS. IN ANY EVENT, TPSSHALL HAVE NO LIABILITY
FOR DAMAGES OR OTHERWISE TO YOU OR ANY OTHER
PERSON OR ENTITY IN EXCESS OF THE PURCHASE PRICE
FOR THE PRODUCT.
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WEBSITE and OTHER STATEMENT S — No statement
contained at the TPS website (or any other website) or in any other
advertisements or TPS literature or made by an employee or
independent contractor of TPS modifies these Terms and
Conditions (including the Software license, warranty and limitation
of liability).

SAFETY —Improper use of the Product can lead to injury to
persons or property and/or malfunction of the product. The product
should only be repaired by authorized TPS warranty service
centers. Users should review and heed the safety warningsin
Manual.

MISCELLANEOUS - The above Terms and Conditions may be
amended, modified, superseded, or canceled, at any time by TPS.
The above Terms and Conditions will be governed by, and
construed in accordance with, the laws of the State of California,
without reference to conflict of laws.
All information, illustrations, and applications contained herein are
based on the latest available information at the time of publication.
TOPCON reserves the right to make product changes at any time
without notice.
Comments, suggestions, and questions about TOPCON products
are welcomed. Contact your local TOPCON representative or a
representative at our corporate facility.

TOPCON POSITIONING SYSTEMS, Inc.

5758 W. Las Positas Blvd.

Pleasanton, CA 94588

PHONE 925/ 460 1300

FAX 925/ 460 1315

1-866-4TOPCON www.topconpositioning.com
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Manual Conventions
This manual uses the following conventions:
Example Description

Power Press or turn this button or knob.

Supplementary information that can help you
configure, maintain, or set up a system.

c@a NOTICE

Supplementary information that can have an
affect on system operation, system performance,
measurements, personal safety.

@ CAUTION

Notification that an action has the potential to
adversely affect system operation, system
performance, data integrity, or personal
health.

& WARNING

Notification that an action will result in
system damage, loss of data, loss of
warranty, or personal injury.

@ DANGER

viii UNDER NO CIRCUMSTANCES SHOULD THIS ACTION
BE PERFORMED.
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