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Notes

TOPCON Positioning Systems, Inc.TM produces productivity
enhancement tools engineered5 and manufactured by profes-
sionals from the agricultural and construction industries.  GPS
Automated Control represents the latest state of the art tech-
nology for controlling earth moving equipment.

This manual has been developed to provide the operator with
information necessary to setup and operate the GPS Auto-
mated Control System installed on a variety of machines.

Please study this manual carefully.  The benefits this product
provides can be greatly influenced by your applications knowl-
edge.

All information, illustrations, and applications contained herein
are based on the latest available information at the time of
publication. TOPCON Positioning Systems, Inc.™ reserves
the right to make product changes at any time without notice.

Comments, suggestions and questions about TOPCON Laser
Systems, Inc.™ products are welcomed. Contact your local
TOPCON Positioning Systems, Inc.™ representative, or a
representative at our corporate facility.

Topcon Positioning Systems, Inc.™

5758 W. Positas Blvd.
Pleasanton, CA 94588

(925) 460-1300
(925) 460-1315 FAX

Foreword
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Notes location on the surface model. If the base station has
been incorrectly set up, either on the wrong point or
with the wrong antenna height, this will have a direct
affect on position of the machine on the design surface.

• 3DMC display indicates machine oriented/moving in
wrong direction:
The 3DMC program can only determine direction of
travel while the machine is moving. Also, the 3DMC
program does not know when the machine is moving in
reverse and so always assumes the machine is moving
forward.

• Control Box does not power on:
Check for 12-24 volt power and ground on power cable.
May be tied to ignition circuit.  Motor Grader key may
need to be turned on.

• Control box lights are on  but no LCD display:
Power source may be less than 12 volts or too many
accessories tied to power source.

• Violent or “jumpy” hydraulic response:
Gains or offsets may be set too high.  Offsets should
always be set for minimum movement.  Gains should
be set so that no overshooting of grade occurs.

• Control box in AUTO but no valve drive:
Check cable connections to valve. Gains or offsets may
not be set. Refer to System V Control box manual for
details.

• 3DMC display shows cut/fill values but not
control box:
Check cable connection from control box to computer.
Check that 3DMC-GPS mode (not LPS) has been
selected on the main screen of the control box.
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• GPS localization produces large errors:
If these errors are 10’s or 100’s of meters/feet then it is
likely that some blunder or typo has occurred. If you
have manually entered GPS coordinates then check that
your longitudes correctly prefixed with a minus sign if
working in the western hemisphere (e.g. USA). If the
errors are decimeter level (3/10’) in magnitude then it
may point either to poorly measured local control
coordinates or not holding the range-pole vertical when
measuring the GPS points. To isolate the error, disable
horizontal and/or vertical localization for each point in
turn and observe the set of errors. If the errors become
acceptable then you have located the point that is most
detracting from the quality of the localization. Re-
observe this control point with GPS and/or disable it
from the localization.

• 3DMC display indicates “Out of design” when it
should not:
Check that you have selected the correct design surface
and project file by pressing the wrench button. If
you know the approximate local coordinates for the site
press the “GPS” button to verify that the local
coordinates are not in error. This might be the case if
the wrong project file was selected or the GPS
localization was incorrect.

• 3DMC display indicates excessive cut or fill:
Press the yellow blade control button at the bottom of
the display and make sure no unwanted additional cut
or fill value is entered. Close 3DMC and open up the
Machine Builder program and check that the slope
distance from antenna rim to blade is correct. Restart
3DMC. If still in error then check that the local
coordinates displayed under the “GPS” button are
approximately correct, i.e. they indicate the correct

Topcon Limited Warranty

Electronic and Mechanical Components

Warranty

TOPCON warrants that the electronic components manu-
factured by TOPCON shall be free of defects in materials
and workmanship for a period of one year from the date of
installation. TOPCON warrants that all valves, hoses,
cables and mechanical parts manufactured by TOPCON
shall be free of defects in materials and workmanship for a
period of 90 days from the date of installation.

Return and Repair
During the respective warranty periods, any of the above
items found defective may be shipped to TOPCON for
repair. TOPCON will promptly repair the defective item at
no charge, and ship it back to you.   Calibration of compo-
nents, labor and travel expenses incurred for infield re-
moval and replacement of components are not covered
under this warranty policy.  Damage to components due to
negligence, abuse or improper use is NOT covered under
this warranty.

Warranty Disclaimer
The above warranties are in lieu of all other warranties,
whether expressed or implied, including all warranties or
merchantability, or fitness for a particular purpose. In no
event will Topcon Positioning Systems, Inc. or its Repre-
sentative be liable for lost profits or other consequential
damages arising from the purchase or use of TOPCON’s
System Five Control Box or any performance hereunder or
any claims of negligence, even if TOPCON has been
advised of the possibility of such damages.
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Service assistance can be provided by contacting
your local TOPCON dealer or by calling the Corpo-
rate Service Center.

Travel charges will be applied for any on-site service

machine’s radio antenna mast is mounted vertical and is
the right antenna for the job. You can unscrew the mast
from it’s magnetic base and verify the frequency range
is suitable for the radio. If it is only a problem at a great
distance from the base station you may try to elevate the
base station radio mast or move the base station to a
close control point and restart it. Note that if using a
radio mounted externally on the machine you will never
see the yellow flash.

• Computer does not power up, just continues to beep:
Computer’s internal battery is low. Plug the power
connector into the rear of the computer and make sure it
is connected to the GPS receiver and that the receiver is
powered up.

• Touch screen alignment incorrect, finger presses need
to be offset:
Computer’s touch screen software needs to be
recalibrated. Go to the start menu and then to
“Programs” and locate the “MicroTouch” configuration
program. Select the calibration function and follow the
steps to realign the touch screen.

• Touch screen does not work at all:
Make sure computer is properly powered.  Power the
computer down and try again. If the touch screen still
does not respond to finger pressure contact your
3DMC dealer.

• GPS localization point-measurement takes too long:
Check the status of the measurement screen. If the
status indicates waiting for satellites then make sure
that the machine is not blocking satellite signals to the
range-pole or tripod-mounted antenna. Also, if the
control point itself is located too close to other
obstructions then opt for an alternative control
point away from the obstruction.
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• Base Station program started successfully but radio
light not flashing :
Make sure cable from GPS receiver is properly
connected to the radio. Some types of radio may not
have a TX (transmit) LED so the radio may in fact be
functioning OK. All radio types that are specifically
listed in the base station program have a TX light and
should flash every second. It may take several seconds
after connection for this flashing to commence.

• Machine’s GPS receiver’s power LED (left) does not
flash red:
Make sure power cable to GPS receiver is properly
connected. If power is switched through ignition circuit
it will be necessary to have the ignition switch on
before the receiver will power-up. If power is switched
through the master circuit it will be necessary to have
the master switch on. Check that connection to battery/
ignition terminals is not loose or reversed.

• Machine’s GPS receiver satellite LED (middle) does
not flash green:
Make sure GPS antenna cable is not cross-threaded at
the antenna (easily happens). Make sure antenna cable
junction on hood of dozer or base of antenna is
connected. Make sure antenna cable is connected to
GPS receiver. Check that the antenna has a clear view
of the sky. If this is the very first time connecting to the
receiver or if an internal reset has recently been per
formed this message may persist for several minutes
while the receiver obtains a new almanac.

• Machine’s GPS receiver radio LED (right) does not
flash yellow:
Make sure base station is running and base radio TX
light is flashing. If yellow LED flashes when close to
base station but not when further away, check that the

It is your responsibility to be completely familiar with the
cautions described in this Operator’s Manual. These mes-
sages advise against the use of specific methods or proce-
dures which can result in personal injury, damage to the
equipment, or unsafe operating conditions.  Remember,
most accidents are caused by failure to observe basic safety
precautions.

General Precautions
1. Read and become familiar with the

Equipment manufacturer’s operations
manual, including safety information before
installing or using Topcon Equipment

2. Working around heavy equipment can be
dangerous.  Always use extreme caution on
the job site.

3. DO NOT attach any Topcon Components
while the machine is running.

4. DO NOT allow any component of the Topcon
system to limit the visibility of the operator.

5. Use Ty-Wraps supplied with the system  to
keep hoses and wires secured and away
from possible wear or pinch points.

6. Use eye protection when welding, cutting or
grinding is being done on the machine.

Safety Information
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7. Hydraulic lines can be under extreme
pressure even when the machine is turned
off.  When working on or near hydraulic
lines protect yourself at all times and wear
protective clothing.

WARNING

Relieve all pressure in the hydraulic lines
before disconnecting or removing any lines,
fittings or related components.  If injury
does occur, seek medical assistance imme-
diately.

8. When using laser control, avoid direct
exposure to your eyes.

9. When welding, always use appropriate
welding precautions and practices.
After welding, all affected areas should be
painted with a rust inhibitor.

 NOTICE

Disconnect all TOPCON system electrical cables prior
to welding on the machine.

WARNING

Do not weld near hydraulic lines or on any
equipment when in operation.
Do not weld to any roll over protection
structures.

• Base GPS receiver does not power on:
Make sure you hold the PWR button down for at least a
second. A quick press will not activate the receiver.
Check that the battery cable is connected to the battery
correctly, red to +ve and black to -ve. Also check that
the red dots on the power cable connector and socket on
the receiver are aligned and the cable is pushed in as far
as it can go.

• Base radio does not power on:
Check that the cable is connected to the battery
correctly, red to +ve and black to -ve. Some radios do
not require their own power supply but are supplied
power through the GPS receiver. For these

radios check that the GPS receiver is also switched on.

• Base Station program does not connect to receiver:
Check that the GPS receiver is switched on. Check that
the cable is connected correctly, COM1 on computer
and Port A on GPS receiver.

• Base Station program connects but waiting for
satellite message:
Check that the GPS antenna cable is not cross-threaded
and is properly connected. Make sure antenna has a
clear view of the sky. If this is the very first time
connecting to the receiver or if an internal reset has
recently been performed this message may persist for
several minutes while the receiver obtains a new
almanac.

Troubleshooting
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  NOTICE

All mounting bracket welds must be secure to prevent
the sensor equipment from vibrating excessively or from
becoming detached at the weld during operation.

   NOTICE

Keep the Carrying Case dry at all times.  DO NOT allow
moisture to get inside the case.  Moisture trapped in the
case can adversely affect components.

If moisture does enter the Carrying Case, leave it open
and allow it to thoroughly dry before storing any compo-
nents.

10. To prevent vandalism or theft, do not leave
the removable TOPCON components
(Control Boxes, Lasers, GPS receivers, and
cables) on the machine at night. Remove the
components each evening and store
appropriately in the Carrying Case.
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Automated Grading
When the configuration has been checked, the System V
control box is operational and the GPS button is colored
green you are ready to begin automatic grading. The 3DMC
program will calculate cut/fill and cross-slope values to
send to control the hydraulics. These values are calculated
based on machine position and orientation. The slope of a
surface will differ depending on the orientation of the blade
and machine. The 3DMC program determines orientation
solely by monitoring the direction that the machine is
moving. Thus it is always best to get the machine in motion
before switching to automatic control. It takes only a few
meters/feet for the system to determine the correct orienta-
tion and therefore correct cross-slope. This is especially
important on steep slopes where an error in machine orien-
tation results in significant slope error.

When grading areas with significant cut or fill an operator
should grade manually, using the cut/fill displayed on the
3DMC display and on the control box lights as reference.
For safety reasons the System V control box limits the
amount of vertical movement possible while in automatic
control mode. The maximum cut/fill movement for auto-
matic elevation control is about 10mm (3/10’).  It is neces-
sary to manually move the blade to within this “control
window” before the system will take over control of the
blade.  When the grade is within the control window, the
operator can start automatic control.  The operator can also
raise or lower the site as described earlier to allow the
system to work in automatic.

The 3DMC program does not limit the direction the grade
is cut. When starting a pass, get the machine moving and
wait a second or two for the 3DMC program to determine
the true direction of the machine. Lower the blade into the
working window (the control box auto-lights will begin to

 SPECIAL NOTICE

For users in the United States regarding UHF or VHF radio
modem links.

All users must obtain an FCC (Federal Communications Commis-
sion) license before operation of the GNSS RTK system.

• The Federal Communications Commission is at
http://www.fcc.gov/ .  The rules are at
http://www.access.gpo.gov/nara/cfr/waisidx_00/47cfr90_00.html

There have been many problems in the past with RTK base radio
modems interfering with voice users.  The issue finally culminated
with the FCC refusing to grant licenses until something was done to
ensure that surveyors did not interfere with voice users.  The solution
was to stop using frequencies in the 469MHz range, to add an
identifier to the broadcast message and other measures designed to
minimize interference with voice users.  The user and his employer
are subject to fines of up to $82,500, confiscation of surveying
equipment and legal action, if the rules are ignored.

Topcon cannot obtain the license for the user.  There are companies
to assist with licensing.  Two are listed below:

• Professional Licensing Consultants Inc.
P.O. Box 1714
Rockville, MD 20849-1714

• Atlas License Company and Data Services
1725-A North Shadeland Avenue
Indianapolis, IN  46219
317-351-4865  Fax:317-351-4870  800-252-0529
http://www.alcds.com/
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