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Thismanual provides information about operating andmaintaining this
Topcon Precision Agriculture product. Correct use and servicing is
important for safe and reliable operation of the product.

It is very important that you take the time to read thismanual before
using the product.

Information in this manual is current at the time of publication. A system
may vary slightly. Themanufacturer reserves the right to redesign and
change the system as necessary without notification.

Technical documentation and utility software
On themyTopconNOW! support website
(mytopconnow.topconpositioning.com) ormyTopconNOW! app you
can access the following support material:

l Firmware and software updates
l Productmanuals
l Product quick guides
l Training videos
l System layouts

Register for a free account today to access this material.

https://mytopconnow.topconpositioning.com/
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Chapter 1 – Introduction

Note: The following features are only available to specific customers.
Contact your dealer for details:

l Horticultural sprayer (including fanmonitoring)
l Chemical injection support

The Sprayer and Auto Section Controller allows better control of the
amount of product being applied to a field. Once set up, it will adjust the
flow according to vehicle speed, the area being covered and the preset
application rate. This provides greater accuracy tomanage product
over specified areas.

Refer also to the X Family Displays Horizon operator manual.

Auto Section Control minimizes wastage, turning parts of the sprayer on
and off and varying rates as the equipment passes through the defined
areas. The systemwill turn onwhen it detects an area that has not been
covered and it will turn off when it detects areas that have already been
covered.

The sprayer pressure is adjustedwith factors such as speed of the
vehicle, unlike amanual pressure controlled sprayer where the pressure
remains constant during speed changes.

Variable Rate Control presets the different spray rates for particular
fields, using a VRC prescriptionmap. It will automatically adjust the
spray rate for different zones as the implementmoves through the
mapped areas.

Once set up, Sprayer Control, Auto Section Control and Variable Rate
Control can be enabled and disabled through the display.

Note: Regional information such as time and productmeasurement

units can be set by selecting User / Region from the Setup
screen. Refer to the X Family Display Horizon operator manual.
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1.1. Switching between setup and operation
screen
The displays have twomain screens; the Setup screen and the
Operation screen.

Use the highlighted buttons to switch between the screens.
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Chapter 2 – Implement Setup

This chapter explains how to setup and configure the display for use
with the Sprayer Controller and Auto Section Control features.

2.1. Setting up a new implement
Creates a new implement profile for the attached implement.

Note: Existing implement files can be imported from aUSB. Refer to the
X Family Displays Horizon operator manual.

Note: If a Hypro CanNode ECU is connected, a licensemust be
purchased to enable this functionality.

Note: Once the implement profile is set up, selecting the Apollo Sprayer
profile on the Implementmenu displays the Default task name option.
This enables a default name to be entered for all tasks performed using
the currently selected 'primary' implement. A number is added to the
end of each task name if multiple tasks are performed in the same field.
If a default name is not entered, the task name is derived from the
implement type and current date.

If the selected implement is pivoted, selecting the profile on the
Implementmenu displays the Implementmodel option, which is used to
specify whether the implement is actively steered. This setting ensures
the ASC operates accurately and headland turn shapes are correctly
generated.

To create a new implement:

1. On the Setup screen, select Implement / New .
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l Custom: Create a new implement profile.
l Factory: Select an implement template from a pre-defined list.

2. If the required implement is not available in the Factory templates,
select Custom.

3. Use the arrows to select the implement Type and confirm.

rigid

pivoted (tow behind)

front mount

double pivoted (tow between)

A default name for the implement is displayed.

Note: It is highly recommended that items are named in a thoughtful
and structuredway to allow easy use in future seasons.

4. To change the default name, select IMPLEMENTNAME and enter
the new name, then confirm.

The New Implement Setupwizard displays.
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ECU type
5. Select Apollo.

Implement control
6. Select Section Control Only or Section Control and Rate Control.

Implement function
l Sprayer: Standard broad acre sprayer.
l Horticultural sprayer: Sprayer used for horticulture / viticulture.
l Slurry tanker: Liquidmanure dispenser.
l NH3 applier: Fertilizer dispenser.
Note: The options shown during implement creation depend on the
selected implement function.

Configuration type
l Standard: Allows automatic control of two spray lines by setting the
maximum flow for each line. Does not allow nozzle profiles to be
used.

l Advanced: Allows automatic control of up to four spray lines to
achieve the target droplet size. Requires nozzle profiles to be
createdwith accurate pressure to droplet relationships.

ECUs should be connected to the CAN1 connector on the display’s
termination harness. Only one termination is necessary, placed at the
ECU farthest from the display.

Note: If the implement hasmultiple ECUs, these can all be connected
during detection, however if you havemultiples of one type of ECU (i.e.
twoCM-40s or two EM-24s) then it may be difficult to determine the
ECU numbering, so it may bemore convenient to detect them one at a
time.

Note: Implements can be createdwithout having the ECUs physically

connected, but the Add ECUbutton must be pressed during
implement creation to define the number and type of ECUs that will be
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connected. Refer to Add/replace ECU, page 9 to add ECUs once the
implement is created.

7. Select next. The systemwill try to detect the connected ECUs. If not
successful, check that the ECU is connected, or finish implement
creation and add the ECU later.

8. Once the ECU is detected, select next.

A summary of detected ECUs appears.

ECU summary
If more than one ECU of the same type is connected, this page is used
to define which CM-40 ECU is the principle (CM-40 1). The ID is
embedded in the ECU and can be seen if the ECU has previously been

connected on an existing implement by selecting Implement /

Apollo Sprayer / ECU /Manage .

No action needs to be taken if only one ECU of each type is connected
to the implement.

If a Hypro CanNode ECU is connected, refer to Configure Hypro
CanNodes, page 11.
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Spray tanks
9. Enter the number of tanks (total number of spray and chemical

injection tanks). One ECU is required per two tanks.1

Up to four spray tanks and four chemical injection tanksmay be
connected. A boom is created for each spray tank that is specified.

Rinse tanks
10. Enter the number of rinse tanks.

Tank summary
l Name: Enter a name for the tank. This is shown on the tank panel on
the operator screen unless Use Product as Name is enabled on the
Tank Setup screen.

l Type: Select Liquid or Chemical Injection.
l Drive: Select the ECU drive channel connected to the tank (labeled
Ch 1 andCh 2 on the ECU connectors).

Boom summary
The number of booms displayed is determined by the number of spray
tanks.

1Chemical injection is only available for specific customers. Contact your dealer for information.
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l Name: Enter a name for the boom. The boom name is shown on
status panel on the operation screen.

l Assignment: Select the ECU/s controlling the section outputs for the
boom. Note: Do not assign Hypro CanNode ECUs to booms that
already have CM-40 or EM-24 ECUs assigned.

l Assigned ECUs: Displays the ECUs assigned to that boom.

Additional RPM control channels
Allows up to two external devices that have hydraulic control (e.g. fixed
speed pumps) to be run at a fixed RPM.Once the implement creation is

complete, setup is done via Implement / Apollo Sprayer /

Sprayer / RPM Control.
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2.2. Setting up the ECU

2.2.1. ECU setup

1. Select Implement / Apollo Sprayer / ECU / Setup

.

l Refresh ECUSettings: Used to reload task controller / resynchronize
ECU. This option should only be used if instructed to do so by a
service technician.

l Clear ECU Errors: Used to clear the error if an ECU error displays.

l
: Used to switch between the tanks and booms display.

2.2.2. Add/replace ECU

1. Select Implement / Apollo Sprayer / ECU /Manage

.

l AddNewECUs: Used to add a new secondary or EM-24 ECU after
the implement has been created. Selecting this option starts the Add
NewECUswizard.

To detect ECUs:
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1. Select the button in the Status column for the CM-40 ECU and
select Replace.

The display will restart after going through the detection wizard.

2. Select the button in the Status column for all other ECUs and select
Replace. The display will not restart for EM-24 ECUs.

2.2.3. Disable / Replace / Unassign / Remove ECUs

1. Select Implement / Apollo Sprayer / ECU /Manage

.

2. Select the button in the Status column.
l AuxCPUEnabled: Re-enables communication to the ECU (should
only be used if instructed by service personnel).

l AuxCPUDisabled: Disables communication to the ECU (should
only be used if instructed by service personnel).

l Disabled: Useful if the ECU is not currently required, or if it has failed
(to prevent alarms being triggered).

l Replace: Assign an ECU to a newly created implement profile.
l Unassign: Unassign an ECU from an implement profile. The display
will restart if the Apollo principle (CM-40 1) is unassigned. The ECU
can now be 'replaced'.

l Remove: Completely remove the ECU from the implement profile.
The Apollo principle (CM-40 1) cannot be removed.

2.2.4. Upgrade ECUs

1. Select Implement / Apollo Sprayer / ECU / Upgrade

.
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This screen is used to update firmware on the ECUs. It should only be
used if instructed to do so by a service technician. Refer to Updating
Apollo ECU firmware, page 106 for details.

2.2.5. Configure Hypro CanNodes
The Apollo Sprayer system can be used to interface to the Hypro Pentair
Prostop ECAN controlled nozzle bodies, to allow individual nozzle
control. The Hypro Prostop E system comprises of CanNodes and
nozzle bodies. The Apollo CM-40 ECU communicates with the
CanNodes and the CanNodes communicate to the nozzle bodies. Each
CanNode can communicate with up to 32 nozzle bodies.

Note: This screen is only applicable to single boom setups. Multi-boom
setupsmust be configured by a dealer.

1. Select Implement / Apollo Sprayer / ECU / Hypro

CanNode .

Note: The Fence Jet column is only displayed if fence jets are enabled.
See Setting up fence jets, page 35.

2. Enter the number of nozzles for each boom segment (section). Note
that each Hypro ECU contains two ECUs (segments).
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3. If one of the nozzles in the segment is used as a fence jet, select the
type of fence jet in the Fence Jet column.
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2.3. Setting the implement geometry
To set the implement geometry:

1. Select Implement / Apollo Sprayer / Geometry .

2. Select an implement dimension. The name of the dimension
appears in the title bar.

Note: Measure the implement dimensions as accurately as possible
as thesemeasurements will affect themodelling, mapping andGPS
based product placement. The recommended tolerance is +/- 5 cm.

3. Add or adjust dimensions where required and confirm.

The following dimensions are used in the system. The dimensions
displayed vary, depending on the type of implement:

l Swath width: Measures the working width of the implement (that is,
the width of the area that is treated during one pass of the
implement).

l Overlap: Measures the width of the overlap between two adjacent
rows.

l Inline offset: Measures the off-center offset of the implement relative
to the hitch point. Enter a positive number if the implement is shifted
to the right and a negative number if it is shifted to the left.
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l Implement wheels offset: Measures the distance between the
wheels and theworking area of the implement. If the sprayer has
dual axles the wheels point should be set tomidway between the
axles.

l Implement offset: Measures the distance between the hitch point
and thewheels of the implement.

l Trailer wheels offset: Measures the distance between the implement
hitch point and the trailer wheels. Note: This dimension is only
shown for double pivot implements.

l Trailer offset: Measures the distance between the trailer hitch point
on the vehicle and the trailer wheels. Note: This dimension is only
shown for double pivot implements.

l Working length: Length from the start to the finish of the working
area of the boom. Together with swath width, it defines the ‘Working
Area’, which is the region that product is applied over for that boom.
Note: Thismust be a positive number.
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2.4. Setting up the operator inputs

2.4.1. Master switch setup
Note:When usingmultiple implements, themaster switch only controls
the Apollo sprayer and does not turn on/off the ISOBUS implements that
are also connected to the system. Thesemust be turned on
independently via the UT or an AUX-N input.

To set up themaster switch:

1. Select Implement / Apollo Sprayer / Operator Inputs

/ Master Switch .

The following options are available:

l Source:
o Virtual: Master switch to be controlled from the display screen.
o Apollo CM-40: Use if Apollo CM-40 ECU switch is in use and
connected to the Apollo harness.

o External console input: Enables themaster switch to be operated
via an external switch (a physical switch box /master switch
connected to the display).

o Steering engage and virtual: Steering engage triggers themaster
switch. Disengaging steering turns off themaster switch. If a
remote steering engage switch is being used it will have the same
behavior. The virtual master switch buttonmay still be used to
toggle themaster switch state without changing the steering
engage state.
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l Apollo CM-40master switch: Indicates whether themaster switch
input is activated by positive or zero volts. Refer tomanufacturer's
documentation.
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2.4.2. External pump controls setup
Sets up external switches to control the spray and fill pump. These
switches are only usedwhen the tank fill window is open. Refer to Filling
tanks, page 76.

1. Select Implement / Apollo Sprayer / Operator Inputs

/ Pump .

l Pump override: Enabling this option adds a pump button on the
operator screen, above themaster switch. This button allows the
sprayer pump to be turned off if agitation is not required (for
example, if the tank is empty). If agitation is enabled (see Sprayer
menu settings, page 38), the pump is runningwhen themaster
switch is turned off. The pump button enables the agitation to be
controlled independently of themaster switch.
Note: Enabling Pump on/off external input removes the pump
button from the operator screen.

l Pump on/off external input: The sprayer pumpmay be turned on and
off via an external switch.

l Rate inc/dec external input: The sprayer pumpmay have its speed
increased / decreased via external switches.

l Tank fill on/off external input: The tank fill pumpmay be turned on
and off via an external switch.
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l Fill pump inc/dec external input: The tank fill pumpmay have its
speed increased / decreased via external switches.

2.4.3. Custom controls setup
Custom controls can be assigned to up to 12 spare ECU outputs. This
allows control of auxiliary functions such aswork lights (beacons),
hydraulic functions etc.

Outputs (see below) and RPM Controls (created via Implement /

Apollo Sprayer / Sprayer / RPM Control) are displayed in a
sprayer mini-view and in a separate CustomControls panel on the
operation screen. Note: RPMControls allow an external device that has
hydraulic control (e.g. a fixed speed pump) to be run at a fixed RPM.

Outputs

1. Select Implement / Apollo Sprayer / Operator Inputs

/ CustomControls / Outputs .
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l Output type: If output requires bi directional control, select Two
Wire.

l Function name: User assignable name that will show on the sprayer
mini-view andCustomControls panel.

l ECUPin A: Connected ECU pin for single wire output type.
l ECUPin B: Connected ECU pin for twowire output type.
l Action: Sets whether the custom control button ismomentary (press
and hold) or latched onwhen it is pressed. Note: If the button is
momentary, it is advisable to indicate this via the Function name. The
buttonwill only show as greenwhile it is held down.

Assignments
The Assignments screen assigns Outputs and RPM Controls to a
specified button on the CustomControls panel.

The name entered as Function Name on theOutputs screen is shown as
the button name.

1. Select Implement / Apollo Sprayer / Operator Inputs

/ CustomControls / Assignments .

2. Select the Output or RPMControl to be assigned to each button.
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2.4.4. Keypad setup
The keypad is an external device that may be used in the cabin and/or
on the sprayer frame to control selected functions. Refer to External
keypad operation, page 97 for more information.

To setup the keypad:

1. Select Implement / Apollo Sprayer / Operator Inputs

/ Keypad .

The tabs on the left switch between the 'in cabin' and 'on frame'
keypads setup screens.

l Keypad ID: If more than one keypad is installed, this selects which
keypad is installed in the cabin andwhich is on the frame (the screen
title displays which keypad is being currently setup).
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l Identify keypad: This setting is used to identify which keypad is
installed in the cabin andwhich is installed on the sprayer frame.
When selected, the LEDs on that keypad flash.

All other buttons provide a range of functions that may be selected. The
in cabin and on frame keypads provide the same options.

The sprayer specific options are as follows:

l Auto/Manual/VRC: Rate control mode selector. Allows you to cycle
between Auto control, manual mode or VRC. Note that Auto Section
Control will not work inmanual mode.

l Increase Rate / Decrease Rate: Increase / decrease the application
rate in Automode or the flow rate inManual mode. These keys
perform the same action as the blue – and + buttons on the tank
panel. See Using the tank panel, page 73.

l Tank 1, Tank 2 etc: Turn on / off the tank.
l Section Switch 1, Section Switch 2, etc: Turn on / off the appropriate
section switch. If a virtual section switch hasn't been configured,
then the key will turn on / off the appropriate section.

l Line 1 Auto/Manual: Switch spray line 1 between auto switching and
manual switching (multi line setting).

l Master Switch: Turns themaster switch on / off.
l PumpOn/Off: Turns the sprayer pump on / off. See Pump override,
page 17.

l Left / Right Fence Jet: Turns fence jets on / off. See Setting up fence
jets, page 35.

l Tank Rinse: Activates a relay to use the freshwater tank to rinse the

chemical tank, once spraying is complete. Ensure Implement /

Apollo Sprayer / Sprayer /Water Routing / Tank

Connections / RINSECONTROL is enabled on the setup
screen.
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l Rinse Tank Fill: Turns on the rinse tank fill valve to start filling the tank
to the required volume. Once the target volume has been reached,
the button LED changes to amber. Once tank capacity is reached,
the valve shuts off automatically.

l BoomSection Switches: If using a VDC, this option places the VDC
into section switchingmode so that sections can be turned on and
off using the knob.

l Tank 1 Fill, Tank 2 Fill etc: If the tank fill screen is open on the display,
this option is available to fill the tank to capacity (see Filling tanks,
page 76).

l Tank Fill PumpRate Increase / Decrease: Increase / decrease the
speed of the fill pump. Only available if the tank fill screen is open and
a proportional fill pump is in use.

l Drill Lift/Lower: Lift and lower the drill on an NH3 applier or slurry
tanker.

l Drill Lift/Lower TrackMaster: Drill follows the state of themaster
switch on an NH3 applier or slurry tanker.
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Chapter 3 – Boom Setup

3.1. Setting up the sections
The display can support up to 40 sections if using a CM-40 (16 sections)
and an EM-24 ECU (24 sections). Themaximum total width of the boom
is 100m.

To set up section control:

1. Select Implement / Apollo Sprayer / Boom /

Sections .

l Sections: Enter the number of sections.
l Section valve type: Select single or twowire.
l Sections trackmaster: If disabled, the sections remain powered
when themaster switch is turned off.

2. To set section width for all sections, selectWidth next to All. Enter
the section width for all sections and confirm.

3. Alternatively, to set individual widths for sections, select the width
next to a section, enter the width and confirm.

4. Repeat for each section.

5. To set the number of nozzles for each section, select the section
under Nozzles, enter the number and confirm.

Note: It is important to set the number of nozzles attached to each
section correctly. During operation this affects the display of flow per
nozzle information and affects pressure based control.
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3.2. Setting up timing
These settings set the response times for the sections when switched
on or off. It is important to accurately calculate the response times to
minimize overlaps or gaps in product application.

To calculate the response times:

1. Ensure the implement is ready to begin product application and that
the flowmeter calibration for the product has been performed (refer
to Flowmeter calibration, page 90).

2. Use a stopwatch to time the delay between switching a section on
and the application of product. This is the ON TIME.

3. When the section is switched off, time the delay between switching it
off and the product ceasing to flow. This is the OFF TIME.

To set the response times:

1. Select Implement / Apollo Sprayer / Boom / Timing

.

2. Select ON TIME to set howmany seconds delay there is between
switching a section on and the application of product, then confirm.

3. Repeat for OFF TIME and confirm. This will set howmany seconds
delay there is between switching a section off and stopping product
flow.
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3.3. Setting up section switching
The section switch can be either virtual (on the display screen) or
external (a physical switch connected to the Apollo ECU).

1. Select Implement / Apollo Sprayer / Boom / Section

Switch .

l Type:
o None: Select if section switching is not required.
o Virtual: An additional virtual switchbox appears on the operation
screen and amini-view icon is available in the navigation bar on the

left . Selecting the icon displays the section state display.
Selecting sections on the display will turn them on and off.

o External ECU sense: Uses an external switchbox that is
connected to the Apollo ECUwiring.
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l Switches: Used to set howmany section switches are available. This
may be a different number to the total sections entered in Implement

/ Apollo Sprayer / Boom / Sections , but
cannot be greater than the number of sections.

l Sequential section switch type: A self propelled sprayer joystick
providesmanual section switching.

The table on the right is used to determine which switch controls which
section. Assign the required switch to each section.



3.4. Setting up nozzles

27

3.4. Setting up nozzles

3.4.1. Standard configuration

1. Select Implement / Apollo Sprayer / Boom / Nozzles

.

This screen is displayed if Standard was selected as Configuration type
when the implement profile was created. See Implement Setup, page 3.

l Advanced configuration: Select this option to switch to advanced
configuration for nozzles and spray lines. See below.

Note: The following settings are only required if Pressure Control is

enabled Implement / Apollo Sprayer / Sprayer / Liquid

/ Pressure Control .

l ISO nozzle: Select from the list of ISO standard nozzles.
l Actual rate: The actual rate of flow at the Reference Pressure. This
value can be altered, if needed, to adjust for wear and tear. If unsure,
test the actual rate by collecting the flow over aminute and
measuring the amount collected.

l Reference pressure: The pressure at which the stated actual rate for
the nozzle should be achieved. Check nozzlemanufacturer's
information.
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3.4.2. Advanced configuration
Note: At least one nozzlemust be correctly configured for the system to
be operational.

Note: Ensure droplet sizes are entered before using the system. Select
ShowDroplets and follow the instructions below.

1. Select Implement / Apollo Sprayer / Boom / Nozzles

.

This screen is displayed if Advancedwas selected as Configuration type
when the implement profile was created. See Implement Setup, page 3.

Note: The pressure unit displayed can be psi, kPA or bar. Select User /
Region / Units / PRESSUREUNITS to change the displayed unit.

2. Select NewNozzle in the Nozzle Name list.

A list of ISO standard default nozzles is supplied. Alternatively,
custom nozzles can be setup.

3. Select from the list of ISO standard nozzles, or select Custom
Nozzle.
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4. Enter a newNozzle Name.

5. Complete the following:
o Nozzle type: Standard or Fence jet (refer to Setting up fence jets,
page 35).

o Actual rate: The actual rate of flow at the Reference Pressure. This
value can be altered, if needed, to adjust for wear and tear. If
unsure, test the actual rate by collecting the flow over aminute and
measuring the amount collected.

o Reference pressure: The pressure at which the stated actual rate
for the nozzle should be achieved. Check nozzlemanufacturer's
information.

o Minimumpressure: Lowest pressure at which this nozzle can
function effectively. The systemwill not allow pressure to go below
this value and an alarmwill be triggered. This figure is used as the
minimum value in the pressure range for the droplet settings (see
below).

Note: To edit the name, or to delete a nozzle, use the InventoryManager
(refer to the X Family Displays Horizon operator manual).

3.4.3. Droplet size versus pressure
Lower spraying pressures provide larger droplet sizes, while higher
spraying pressures yield smaller droplet sizes.

Most agrochemical applications recommend a fine, medium, or coarse
spray:

l Fine sprays provide enhanced retention for directed spraying on the
target, including foliar acting weed control and contact-acting
fungicides and insecticides.

l Medium sprays are themost widely used spray type. Used by
default bymost applicators when spray quality is not defined by the
label. Systemic acting fungicides, insecticides and herbicides.

l Coarse sprays are usedwith systemic, residual and soil applied
herbicides.
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Nozzles should be supplied with information showing the droplet size
that will be achieved at a specified pressure.

For example, the XR80015 nozzle (the green one) shown in the following
image can produce amedium spray at amaximumpressure of 25 PSI.
Higher pressure will reduce the droplet size to fine.

Droplet size
Note: The pressure unit displayed can be psi, kPA or bar. Select User /
Region / Units / PRESSUREUNITS to change the displayed unit.

1. Select ShowDroplets to display the droplet settings table.

2. For each required Droplet Size for the selected nozzle, enter the
maximumpressure at which the stated droplet size will be achieved
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by this nozzle. Refer to nozzlemanufacturer's information. The
minimumpressure that can be used is set by theMinimumPressure
entered for the nozzle profile, shown by selecting Hide Droplets.
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3.5. Setting up spray lines

3.5.1. Standard configuration

1. Select Implement / Apollo Sprayer / Boom / Spray

Line .

This screen is displayed if Standard was selected as Configuration type
when the implement profile was created. See Implement Setup, page 3.

l Advanced configuration: Select this option to switch to advanced
configuration for nozzles and spray lines. See below.

l Number of lines: Enter the number of spray lines.
l Maximum flow line 1: (Only available if there are two spray lines.) Sets
the flow at which line 1 is turned off and line 2 is turned on.

l Maximum flow line 2: Sets the flow that triggers both lines to be
turned on.
Note: For this feature to work as intended, the nozzles used in line 2
should have a higher flow rate than the nozzles in line 1. If both lines
have the same nozzles (and flow rates), themaximum flow settings
for both lines should be the same.

3.5.2. Advanced configuration
Spray line setup enables up to four lines of nozzles tomanually or
automatically switch between nozzle lines based on pressure selection.
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More than one linemay be activated at one time to increase the
application rate.

Note: Only one spray line is supported if a Hypro CanNode ECU is
controlling the boom.

1. Select Implement / Apollo Sprayer / Boom / Spray

Line .

This screen is displayed if Advancedwas selected as Configuration type
when the implement profile was created. See Implement Setup, page 3.

l Automode: When operating in automode, the lines can be set as
Always off, Always on, or set to Auto to allow nozzle selection to be
dynamically changed by the software, based on the sprayer's
speed.

l Manual mode: When operating inmanual mode, the lines can be set
to Always off or Always on.

l Nozzle: The nozzles connected to each linemust be selected from
the Nozzle column drop down lists.
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3.6. Setting up line timing

1. Select Implement / Apollo Sprayer / Boom / Line

Timing .

Line timing enables the system to predict when to turn individual lines on
and off to ensure that there will always be product flowing as the lines
transition.

Note: This option is only visible if more than one spray line has been
configured.

To set the on/off times, observe the spray lines as they transition. If there
is a gap in spray as the first line turns off and the second line turns on,
increase the on time for the second line to turn it on sooner.

If there is an overlap where both lines are on, which seems longer than
acceptable, increase the off time for the first line to turn it off sooner.
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3.7. Setting up fence jets
Fence jets are designed to spray outwards from the ends of the boom.
They have a 1-2metre coverage, compared to approximately 1/2metre
for normal nozzles.

1. Select Implement / Apollo Sprayer / Boom / Fence

Jets .
l Fence jets: The position of the fence jets on the boom (left, right or
both ends).

l Fence jet mode: Drivenmeans the jets are auto controlled by a relay,
Sense onlymeans they are turned on and off manually by a switch in
the cab but the state is monitored by the display so that rate control
remains accurate.

l External inputs: Select Enabled if Sense only is selected. This
indicates that the fence jets are turned on and off by external
switches.

l Nozzles per end: Each end of the boom can have amaximumof two
fence jets.

l Nozzle: Select the fence jet nozzle type. Nozzles (with Nozzle Type
of Fence Jet) must be created by selecting Implement / Apollo
Sprayer / Boom / Nozzles. Note: This setting is not required for
Standard implement configuration.
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3.8. Setting up drill lift
Note: This option is only applicable for an NH3 Applier implement with
drill control enabled.

1. Select Implement / Apollo Sprayer / Boom / Drill Lift

.

l Drill lift: Enable if implement is fitted with an ECU to control the
lift/lower.

l Lift time: Set lift time in seconds.
l Lower time: Set lower time in seconds.
l Relaymode: Lift/lower solenoidsmay requiremore current than a
single output can supply. Selecting Ganged Pair doubles the
available current. Themanual supplied with the sprayer implement
should indicate if this is required.

l Reverse relay drive: Enable to reverse the lift/lower control.
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Chapter 4 – Sprayer Controller Setup

This chapter explains how to set up the Sprayer Controller.

Note: The Sprayermenu options displayed are dependent on the type
of sprayer defined in the implement setup process.

The following table lists all possible settings for the Sprayer menu in
alphabetical order. Not all settings are required or displayed for each
sprayer type.

All options displayedwhen Implement / Apollo Sprayer /

Sprayer is selectedmust have the required settings entered, using
the descriptions provided in the following table.

Note: Always refer to the sprayer manufacturer’smanual to set efficient
and safe settings for the particular implement.
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4.1. Sprayer menu settings
Note: The path (or paths) to the settings are shown at the top of each
setting description. All paths are precededwith Implement / Apollo
Sprayer / Sprayer (or Horticultural Sprayer or NH3 Applier).1

The sprayer controller has functions and settings that are hiddenwhen
they are disabled, or only displayedwhen a related setting is enabled.
Text in brackets details conditions to display each setting if they are
hidden by default.

Setting Description

Add dither Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Proportional selected as Control
Valve.)
Dither makes the valve vibrate slightly to help prevent
sticking. Valve quality and brandwill dictate whether
this setting is required.
Varies the PWM+/- of the set point.

1Chemical injection tanks are only available for specific customers. Contact your dealer for
information.
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Setting Description

Agitation
mode

Liquid / PumpControl
(Only available if Proportional selected as Control
Valve.)
Keeps the proportional valve driving when theMaster
Switch is turned off. Allows slight agitation to keep the
mixturemoving.
Preset PWM: Pump speed is set at a fixed value.
Preset pressure: Pump pressure is set at a fixed value.
Pressure is read via themain pressure sensor.
Proportional PWM: Pump speed is reduced as tank
level decreases to prevent foaming.
Proportional Pressure: Pump pressure is reduced as
the tank level decreases to prevent foaming.

Agitation
pressure

Liquid / PumpControl
(Only available if AgitationMode is set to Preset
Pressure.)
Sets the pump pressure to this fixed value.

Agitation
PWM

Liquid / PumpControl
(Only available if AgitationMode is set to Preset PWM.)
Sets the pump speed to this fixed value.

Auto close
valve time

NH3 / Flow
If flow is detected after a user settable time (in seconds)
when the tank should be off, the regulator valve will be
driven shut. This is a safety precaution for NH3 systems
using a dump valve to turn the tank off. If the dump valve
fails, this provides a back up to ensure that no gas is
discharged.
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Setting Description

Automatic
wash
program

AutomaticWash Program
Amultiple step automatic washing cycle can be
configured, which operates the water routing valves in
different configurations for a preset time.
See Setting upwash program, page 60 for instructions.

Aux rinse
output

Water Routing / Tank Connections
An auxiliary output that can be used in conjunction with
the cleanwater rinse feature. It may be used for sending
cleanwater to another part of the sprayer, such as a
chemical induction hopper, during the wash program.
This outputmust be controlled via theWash Program.

Balanced
valves

Liquid / Flow, NH3 / Flow
The sprayer software is capable of controlling systems
that use balanced valves. These valves, when closed,
bypass the flow from the boom section back to the
tank. This bypass flow is adjustable. This enables the
system tomaintain sprayer pressure when turning the
sections off or on. In a normal system, when a section is
turned off, the sprayer is working with a lesser width,
and the regulator reduces the pressure tomaintain the
flow rate for the remaining sprayer width. This can affect
the nozzle performance and thus the effectiveness of
the sprayer.With a balanced valve system, the pressure
ismaintained and thus the spray pattern will always be
optimal.
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Setting Description

Boom rinse
valve

Water Routing / Tank Connections
Used if a valve is fitted to the sprayer that allowswater
to be diverted between the tank system and boom
systemwhen rinsing.
Select one (half bridge) or two (full bridge) wire for the
output.

Calibration
factor

Liquid / Flow, NH3 / Flow, Injection / Flow
The number of pulses from the flowmeter per liter of
liquid or weight. Check the calibration factor on the tag
on the flowmeter of the sprayer.
Note that manually specifying the calibration factor on
this screen should only be performed if the flow factor is
already known or has previously been calculated via
Flowmeter calibration, page 90.

If the Calibration Factor is not known, this field should
be left blank and the Auto FlowCalibration wizard
followed, refer to Flowmeter calibration, page 90.

Capacity Liquid / Tank, NH3 / Tank, Injection / Tank,Water
Routing / Rinse Fill
Enter the tank capacity.

Chemical
injection
carrier tank

Injection / Tank
Select the tank containing the carrier liquid for the
chemical injection tank.

Close valve
when off

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator selected as Control Valve.)
Ensures that the valve is closedwhen the tank is not in
use. This closes the valve when theMaster Switch is off
and/or when all sections are turned off.
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Setting Description

Connected
rinse tank

Water Routing / Tank Connections
Select the rinse tank connected to the displayed spray
tank.

Control
switch point

Liquid / Pressure Control, Injection / Pressure Control
The low flow rate that will activate pressure control.

Control valve Liquid / Control Valve, NH3 / Control Valve, RPM
Control/ Control Valve
Regulator valve systems are placed in line with the
pump and adjust the flow of product to the boomby
diverting excess flow back to the tank.
Proportional valve systems typically control a hydraulic
valve that adjusts the speed of the pump to control the
flow that is being delivered directly to the boom.

Controller
mode

NH3 / Control Valve
(Only available if Regulator Valve is selected as Control
Valve.)
Choose fromStandard, Micro-Trak, DICKEY-john or
Raven.
When a controller mode is selected, theminimumon
time,maximumon time, gain setting and PWMsetting
are automatically set. These settings can be adjusted if
required.
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Setting Description

Controller
response

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Proportional selected as Control
Valve.)
This sets how quickly the controller will try to achieve
the required rate. If set too high, the sprayermay pass
the target rate and take time to adjust, searching for the
right level. If set too low, the valve will take a long time to
move to the desired rate and control will be slow to
respond. Find the best setting for the equipment being
used.

Density Liquid / Pressure Control
The density of the liquid (water = 1).

Desired fan
speed

Fans (Horticultural sprayer only)
If Controlling is selected for Fans, this sets the required
fan RPM.

Desired RPM RPMControl / Control Settings
Required RPM for connected external device.

Fallback type Speed Source
Select speed source to be used if GPS is selected and
the signal is lost.
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Setting Description

Fans Fans (Horticultural sprayer only)
Monitoring: Select tomonitor fan speed.
Controlling: Select if the sprayer is fitted with a hydraulic
control system that allows variable speed control of the
fans. The Apollo system can control the fan speed.
Note: If Controlling is selected, control of the fans is
automatically linked to the Control Settings.
RPM Control is enabled but not editable. The Track to
Function option is editable (see Track to function, page
56).

Feedback fan Fans (Horticultural sprayer only)
If Controlling is selected for Fans, this selects the fan to
use as the reference speed.

Fill aux output Liquid / Tank Fill
An auxiliary output that can be poweredwhen the tank
fill operation is in progress (Active Filling), or completed
(Active Full).

Fill flowmeter Water Routing / Rinse Fill
Selects the tank fill flowmeter to be used tomonitor the
tank level when filling the rinse tank.

Fill valve
control

Water Routing / Rinse Fill
Valve type being used to start and stop tank fill
operation.
1 and 2wire active full: Valve should be openwhen tank
is full.
1 and 2wire active filling: Valve should be openwhen
tank is filling.
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Setting Description

Filling
calibration
factor

Liquid / Tank Fill
The calibration factor of the flowmeter.

Flow
confirmation
sensor

Injection / Flow
If the system has a sensor installed to confirm that there
is flow output from the chem injection tankwhen
required, the Apollo system canmonitor this. Two
options are offered for sensing here:
Pulsed: Used if a flowmeter is used to detect flow.
Switched: Used if there is a pressure switch used to
detect flow.

Flowmeter
sampling

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
Sets how frequently sampling is done. Standard
sampling is recommended. Reduced is recommended
only if flowmay be highly irregular (for example, onworn
equipment).

Follow carrier
tank

Injection / Tank
Warning only: Provides awarning that the carrier tank
has been turned on.
Follow carrier tank: Turning on the carrier tank turns on
the chemical injection tank.

Full tank
PWM

Liquid / PumpControl
(Only available if AgitationMode is set to Proportional
PWM.)
Sets the pump speedwhen the tank is full (more effort is
required to agitate a full tank).
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Setting Description

Gain setting Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator selected as Control Valve.)
This sets how quickly the controller will try to achieve
the required rate. If set too high, the sprayermay pass
the target rate and take time to adjust, searching for the
right level. If set too low, the valve will take a long time to
move to the desired rate and control will be slow to
respond. Find the best gain percentage for the
equipment being used.

Low speed
pressure hold

Liquid / Pressure, NH3 / Pressure, Injection / Pressure
This allows the system to go into ‘low pressure hold’
based on speed. If the controller is in auto and the
speed drops below the set value, the systemwill stop
controlling to the set application rate and go into
manual mode.When the speed goes back above this
value it will go back into automode. The speed
thresholdmust be entered.

Low tank
PWM

Liquid / PumpControl
(Only available if AgitationMode is set to Proportional
PWM.)
Sets the agitation power when the tank is empty.
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Setting Description

Manual pulse
duration

Liquid / Control Valve
This setting is used to set how long the valve should be
moved each time you press the +/- button when
operating inmanual.
This has defaults based on the selected valve speed as
follows:
l Fastest: 600ms
l Medium: 75ms
l Slow: 50ms

These defaults can be overridden if required.

Master switch
audio

Audio
Enables a unique soundwhen themaster switch is
turned on and off.

Maximumon
time

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator selected as Control Valve.)
Themaximum time that power can be applied tomove
the valve.

Maximum
pressure

Liquid / Pressure, NH3 / Pressure, Injection / Pressure
Themaximumpressure rating that the sensor can read.
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Setting Description

Maximum
PWM

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Proportional selected as Control
Valve.)
Sets themaximum amount of PWMpower that can be
provided to the valve beforemaximumpossible speed
is achieved.
The time that the PulseWidthModulation (PWM) is
active. Higher values set the pulse of power for longer
during a pulse cycle. Anything over this figure the
implement (motor, valve actuator) will not respond.

Maximum
voltage

Liquid / Pressure, NH3 / Pressure, Injection / Pressure
Set themaximumoutput voltage atmaximumpressure.
This value is read from the pressure transducer.

Minimum flow Liquid / Flow, NH3 / Flow, Injection / Flow
Sets theminimum flow that the flowmeter can
effectively measure.When in automode, the systemwill
not control below this value. This could cause over
application of product, but will ensure that stable
control can always be achieved. Refer to the flowmeter
manufacturer’s information.

Minimum
nozzle flow

Liquid / Flow, NH3 / Flow, Injection / Flow
Sets theminimum flow that will create an adequate
spray pattern.When in automode, the systemwill not
allow control below the flow rate that is calculated by
theminimum nozzle flowmultiplied by the number of
nozzles activated. Refer to nozzlemanufacturer’s
information.
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Setting Description

Minimumon
time

Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator selected as Control Valve.)
Theminimum time that power needs to be applied to
move the valve.

Minimum
PWM

Liquid / Control Valve , NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Proportional selected as Control
Valve.)
Sets theminimum amount of PWMor power required to
allow themetering unit to rotate or discharge product.
The time that the PulseWidthModulation (PWM) is
active. Higher values set the pulse of power for longer
during a pulse cycle. MinimumPWM is used to locate at
what point a valve ormotor will respond to the power
provided. Anything under this figure the implement
(motor, valve actuator) will not respond.

Minimum
voltage

Liquid / Pressure, NH3 / Pressure, Injection / Pressure
Set theminimumoutput voltage at zero pressure. This
value is read from the pressure transducer.

Name Liquid / Tank, NH3 / Tank, Injection / Tank
Change the default tank name. This namewill be used if
USE PRODUCTASNAME is disabled.
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Setting Description

Number of
fans

Fans (Horticultural sprayer only)
Number of fansmounted on the sprayer to be
monitored or controlled. If more than one fan is
selected, the fan speed is displayed in the sprayermini-
views (seeMini viewwindows, page 70) and fanmonitor
panels. If only one fan is entered, the fan speed is
displayed in the sprayer dashboard (see Using the
sprayer dashboard, page 65).

Pressure
boost

Liquid / PumpControl
This increases the pressure when the sprayer has been
turned off. This drives the valve to increase pressure for
a short time after theMaster Switch and/or all the
sections are turned off (section control). This allows
spraying to resume at normal pressure when it is
restarted. Note: This option is not available if agitation is
enabled.

Pressure
control

Liquid / Pressure Control, Injection / Pressure Control
The display supports Pressure Only or Pressure
Fallback control. Pressure fallback control uses flow
control unless the flow falls below a set flow rate. It will
then use pressure control until the flow increases.
Note that this setting is disabled if Sensor Type is set to
None under Implement / Apollo Sprayer / Sprayer /
Liquid / Pressure.

Pressure
threshold

Liquid / Pressure
Refer to LowPressure Hold Source.

Pulses /
revolution

Fans (Horticultural sprayer only)
Sets the number of pulses detected per revolution of
the fan.
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Setting Description

Pulses /
revolution

Liquid / PumpControl
(Only available if PumpSpeed enabled.)
If set at 1, the sensor picks up from a target bolt, one
pulse per revolution.
Sets the number of pulses detected per revolution of
the pump.

Pulses /
revolution

RPMControl / Control Settings
Sets the number of pulses detected per revolution of
the auxiliary RPM control.

Pump speed Liquid / PumpControl
Some sprayers have a hydraulically driven pump and
have a speed sensor fitted tomonitor the driven speed
of the pump.
Setting up pump speed allows the pump speed to be
monitored during operations.

Pump type Liquid / Tank Fill
Pump type used to fill the sprayer tank.
Spray pump: Sprayer pump is being used to fill the tank.
Secondary pump (on/off): Separate on/off pump is
being used to fill the tank.
Secondary pump (proportional): Separate proportional
speed pump is being used to fill the tank.
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Setting Description

PWMsetting Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator selected as Control Valve.)
This is the time that the PulseWidthModulation (PWM)
is active. This setting is used to reduce the overall
applied voltage to the actuator. Usewith caution as this
will reduce the torque that the actuator is able to apply.
Control of amotor or valve is achieved by varying the
amount of time power is switched on/off. This happens
at a very fast rate.

Recirculating
flow

Liquid / Flow
Circulates excess product back through the tank to
allow chemicals to continually move through the
system.

Return flow
factor

Liquid / Flow
(Only available if Recirculating Flow is enabled.)
The calibration factor for the flowmeter that measures
the recirculating flow returning to the tank.

Reverse
dump valve

Liquid / Flow, NH3 / Flow
The dump valve releases liquid back to the tank. In
some cases the valvemay have beenwired to work in
the opposite direction. To allow the dump valve to work
in reverse, select Reverse Dump Valve.

Reverse valve Liquid / Control Valve, NH3 / Control Valve, RPM
Control / Control Valve
(Only available if Regulator is selected as Control Valve.)
In some sprayers the valvemay have beenwired to
work in the opposite direction. This setting allows the
valve to work in reverse.
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Setting Description

Rinse control Water Routing / Tank Connections
Activates a relay to allow the freshwater tank to be used
to rinse the chemical tank once spraying is complete.
See Tank Rinse on/off, page 78.

Rinse valve Water Routing / Tank Connections
Select one (half bridge) or two (full bridge) wire for the
output.

RPM control RPMControl / Control Settings
Allows an external device that has hydraulic control (e.g.
a fixed speed pump) to be run at a fixed RPM. The
device control can be linked to a virtual button (see
Custom controls setup, page 18). Select None if this is
required. Note: If None is selected, but no assignment is
selected under Operator Inputs / CustomControls /
Assignments, the device will run all the time.
Control can also be linked to an existing item such as
the virtual pump button (see External pump controls
setup, page 17). Select Pump.
Alternatively it can track themaster switch. Select
Master.

Sections on
off audio

Audio
Enables a unique soundwhen sections are turned on
and off (manually or automatically).

Sensor type Liquid / Pressure, NH3 / Pressure, Injection / Pressure
The pressure sensormay be Voltage sensor type.
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Setting Description

Smart rate Liquid / Tank
Smart rate enables spraying at a virtual speedwhen the
vehicle is stationary, or moving below a specified
speed.
This feature is typically usedwhen starting spraying in
the corner of a field. It allows a suitable spray pattern to
be achieved by simulating speed. It then automatically
returns to the previous rate control mode (Auto or VRC)
at a configured time/speed.
Smart rate is activated by linking to themaster switch or
by pressing Smart on the rate control mode selector
(see Using the tank panel, page 73).

Smart rate
active time

Liquid / Tank
Time in seconds that smart rate is active (unless the
vehicle goes above the cancel speed before the time
expires).

Smart rate
cancel speed

Liquid / Tank
Smart rate is deactivatedwhen the vehicle reaches this
speed.

Smart rate
link tomaster

Liquid / Tank
Linking smart rate to themaster switch will put the
vehicle into smart ratemodewhen themaster switch is
turned on (if the smart rate conditions aremet).

Smart rate
virtual speed

Liquid / Tank
When in smart ratemode, the spray rate is equivalent to
the rate if the vehicle was travelling at this speed.
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Setting Description

Soft start Liquid / Control Valve, NH3 / Control Valve
(Only available if Proportional Valve selected as Control
Valve.)
Allows a gradual increase in the valve signal when the
valve is activated. This is used to preventmechanical
damage from sudden starts.

Soft stop Liquid / Control Valve, NH3 / Control Valve
(Only available if Proportional Valve selected as Control
Valve.)
Allows a gradual decrease in the valve signal when the
valve is deactivated. This is used to preventmechanical
damage from sudden stops.

Speed source Speed Source
Sets the source of speed information supplied to the
implement which is used to determine the application
rate required.

Speed
threshold

Liquid / Pressure
Refer to LowSpeed Pressure Hold.

Switched
sensor output

Injection / Flow
(Only available if FlowConfirmation Sensor is set to
Switched.)
Set if the switch connects to 12V (high) when it is active,
or to 0V (low) when it is active.

Tank aux
output

Liquid / Tank Fill
An auxiliary control can be assigned to spare ECU
outputs.
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Setting Description

Tank fill mode Liquid / Tank Fill
Enables start / stop of tank fill. See Auto fill control, page
77.
Monitors quantities going into the tank.

Tank switch
audio

Audio
Enables a unique soundwhen tanks are turned on and
off.

Track to
function

RPMControl / Control Settings
Control can be linked to an existing item such as the
virtual pump button (see External pump controls setup,
page 17). Select Pump.
Alternatively it can track themaster switch. Select
Master.

Use product
as name

Liquid / Tank, NH3 / Tank, Injection / Tank
On theOperation screen tank panel the product is
displayed as the tank name if this is enabled. If no
product is assigned to the tank, the tank name is
‘Empty’. If disabled, the tank name entered for the
individual tank is used.

Valve control Liquid / Tank Fill
Valve type being used to start and stop tank fill
operation.
1 and 2wire active full: Valve should be openwhen tank
is full.
1 and 2wire active filling: Valve should be openwhen
tank is filling.
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Setting Description

Valve speed Liquid / Control Valve, RPMControl / Control Valve
(Only available if Regulator selected as Control Valve)
Sets the speed at which the valve is driven to control the
rate.

Wash
program

Water Routing /Wash Program
Amultiple stepwash program can be created to
automatically direct water along a specified route, for a
preset time. See Setting upwash program, page 60.

Wash
program
setup

Water Routing /Wash Program
Select to setup thewash program.

Wheel factor Speed Source
Thewheel factor defines how far the implement travels
per pulse from thewheel sensor. A wheel fitted with four
magnets, with a circumference of onemeter, will travel
0.25meters per pulse.
If Wheel Sensor is selected as the Speed Source, the
wheel speed calibration factor must be calculated (or
entered here if known). Thewheel factor cannot be set
to zero. To carry out a calibration enter a value of one,
then proceedwith the calibration. Refer toWheel
sensor calibration, page 86.



Chapter 4 – Sprayer Controller Setup

58

4.2. Setting up alarms
Alarms can be enabled for all alarms or individual alarms. Use the All
Sprayer Alarms option to universally enable or disable all sprayer alarms.

1. Select Implement / Apollo Sprayer / Alarms .

2. To enable all alarms, select All Sprayer Alarms / AlarmState and
Enabled.

This enables all sprayer alarms listed. Alarms that requiremore
information are shown below.

l Incorrect Rate: This alarmwill sound and display if the detected
actual rate is different from the preset rate by the threshold
percentage amount. Enter the percentage in INCORRECTRATE
THRESHOLD (lower is more sensitive).

l Pressure High: This alarmwill sound and display when pressure
exceeds the preset maximumpressure (at which the sprayer
nozzles become inefficient) for each tank.

l Pressure Low: This alarmwill sound and display when pressure
drops below the preset minimumpressure (at which the sprayer
nozzles become inefficient) for each tank.

l High PumpSpeed: This alarmwill sound and display when RPMs
exceed the preset maximumRPMs for each tank.
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l LowPumpSpeed: This alarmwill sound and display when RPMs
drop below the preset minimumRPMs for each tank.

l Tank Low: This alarmwill sound and display if the tank contents drop
below the preset percentage for each tank.
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4.3. Setting up wash program
Amultiple stepwash program can be created to automatically direct
water along a specified route, for a preset time.

1. Select Implement / Apollo Sprayer / Sprayer /Water

Routing /Wash Program and ensure thatWash Program
is enabled.

2. SelectWash ProgramSetup.

3. Enter the number of outputs required then select next. Each output
is a water routing option, for example a relay or valve. Include all
outputs that will have their state changed by thewash program.

Up to 20 outputsmay be specified, depending on the system
configuration. Themaximum number allowed is limited by the
available functions.

4. Assign a function to each output. Each outputmust have a function
assigned before selecting next. The following functions are
available:
o All sections
o All spray lines
o Aux output control
o Tank aux rinse output
o Tank control channels
o Tank rinse valve
o Tank fill pump
o Tank fill valve
o Pump on/off
o Tank cleanwater valve
o Tank boom rinse valve
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o Tank dump valve: releases liquid back to the tank
o Custom controls: See Custom controls setup, page 18.

5. Enter the number of steps required for the wash program. Each step
assigns routing / valve states etc. Up to 20 stepsmay be specified.

6. Specify the output state for the assigned functions and the duration
for the first step. This directs the water along the required route.
Relays and sectionsmay be off or on. Valvesmay be open or closed.
The open percentagemust be specified for control channels.

7. Select next and specify the output states and duration for the next
step. Repeat until all steps are defined.

8. Select OK to save the wash program.

SeeWash program, page 89 for wash program operation.
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Chapter 5 – Product Setup

5.1. Setting up chemicals

1. Select Product / TankMixtures / Chemicals .

Chemicals that are defined heremust be added tomixtures (see Setting
upmixtures, page 63). Theymay be either liquid or granular.

This is different to products defined via Product / Liquid. Products have
increment / decrement values assigned and an associated calibration
factor. Productsmay be directly assigned to fill a tank and apply to a
field. To add a new product, refer to Selecting / adding a product, page
79.

To setup a new chemical, select NewChemical from the Chemicals list
and follow thewizard.

Once a chemical has been created and added to amixture, highlighting
the chemical in the Chemicals list displays themixtures it is used in.

Note: Once a chemical has been added to amixture, it is not possible to
change the Display As option between Rate and Percentage.
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5.2. Setting up mixtures
TheCreateMixture wizard can be used to select multiple chemicals and
define their respective application rates tomake up amixture to be
applied.

Chemicalsmust be defined by selecting Product / TankMixtures

/ Chemicals before they can be added to amixture.

1. Select Product / TankMixtures / Mixtures .

2. Select NewMixture from theMixtures list to create a newmixture.

3. Enter aMixture Name.

4. Use the Add a chemical button to add chemicals to themixture
and enter the required application rate. More than one chemical may
be added.

Once amixture has been defined, it can be used to calculate the amount
of each chemical that must be added to a tank for a task (see Selecting a
mixture, page 81) or used in the recipe calculator (see Calculating a
recipe, page 83). Themixture breakdown and application rates are
recorded in the task details and task report.
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Chapter 6 – Operation

Once setup is complete and auto section control and sprayer controller
are enabled, the auto section control and sprayer controller icons
appear on the Navigation bar (left of screen).

Sprayer controller information is added to the dashboard and the
sprayer master switch appears bottom right.

1 Auto section control icon. SeeOpening auto section control, page
66.

2 Sprayer controller icon. SeeOpening sprayer controller, page 68.
3 Sprayer dashboard. See Using the sprayer dashboard, page 65.
4 Sprayermaster switch. See Using themaster switch, page 96.



6.1. Using the sprayer dashboard

65

6.1. Using the sprayer dashboard
Sprayer information is added to the dashboardwhen the Sprayer
Controller is enabled.

Note: The options shown on the sprayer dashboard vary depending on
the type of sprayer implement selected.

1. Select anywhere on the dashboard to customize what is shown on
the dashboard.

2. Press again on the particular panel to be customized and further
options display.

3. Deselect and select options as required.

4. Confirm the new dashboard display. The selected options appear
on the dashboard.
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6.2. Opening auto section control
Auto section control is available when an implement and ECU have
been set up and Auto Section Control has been enabled in the Setup
screen (System / Features / Implement).

1. Select Auto Section Control . The Auto Section Control mini-
view opens.

l Boundary limit: Sets which type of boundary limit will turn off
coveragewhen using auto section control:
o Field Boundary andHeadland are defined using the Fieldmenu on
theOperation screen. Refer to the X Family Displays Horizon
operator manual for more information on these.

l ASC on/off: Turn auto section control on/off on all booms.
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6.2.1. Boom control

Single boom

l Control mode: Use the slider or number keypad to set to avoid
overlap (0) or avoid gaps (100). If avoid overlap is chosen, theremay
be some spaceswhere product is not applied. If avoid gaps is
chosen, some overlap of application is likely near boundaries. The
default (50) is a compromise.

l Overlap entering / exiting covered area: Determines howmuch
overlap is achievedwhen entering or exiting an area that already has
coverage.

Multiple booms
If the implement hasmultiple booms, the control mode and overlap
covered area settingsmay be adjusted separately for each boom.

Boomoverride turns off section control for this boom. Select the
required boom and press BoomOverride. At least one boommust be
turned on. Use ASC on/off on themini-view to turn off all booms.
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6.3. Opening sprayer controller
The sprayer controller interface can appear either in amini-view or in full
screen.When the sprayer controller is in full screen, the guidance view
can appear as amini-view, so that the operator can still monitor the
map.

1. Select the sprayer icon to open amini-view, or swipe left to right

across the icon to open the sprayer controller to full screen . The
Guidance screen can remain as amini-view.

Use themini-view tomonitor status or adjust rate.

2. Tomove themini-view to another position on the screen, slide up or
down.

The sprayer controller full screen interface shows a number of
panels.
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1Guidancemini-view
2Sprayer toolbar
3Sprayer panels
4Status panel

3. Select the panels to view using the Sprayer toolbar:

Tank panel, see Using the tank panel, page 73.

Configuration panel, see Configuring and calibrating, page 86.

Area counters, see Setting area counters, page 92.

Custom controls, see Custom controls setup, page 18.

Section state.

Note: If a horticultural sprayer implement is selected, fanmonitor
panels are also available.
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6.4. Mini view windows

To display the sprayer controller mini-view, select the sprayer icon
from the left handmenu. The sprayer controller mini-viewwindow has a
number of tabs at the top that display information for different features.
Only enabled features and tanks are displayed.

Tank

The icon at the top of themini-view is the same for all tank types but the
displayed units change (nitrogen amount per area for NH3 and a fraction
of the liquid tank unit for the chemical injection tank). Displayed units
may be changed via User / Region / Units.

See Using the tank panel, page 73 for an explanation of the buttons.
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Drill lift / lower

Lift/lower drill

Drill lift/lower trackmaster (control down force using themaster
switch)

Custom controls

SeeCustom controls setup, page 18.
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Fan speeds

Displays the left and right fan speeds for horticultural sprayers withmore
than one fan. The fan speeds are also shown on the fan speed panels
available on the sprayer toolbar on the right of the screen.



6.5. Using the tank panel

73

6.5. Using the tank panel
1. Select the Tank icon on the toolbar to the right of the screen to open

the panel for the tank being used .

2. Touch the Tank Panel title bar to expand and collapse the panel to
show product information.

1 Displays two parameters related to the specific tank. Selecting opens
a customize data windowwith a list of available parameters to be
displayed.

2 Requested application rate. Used to enter and display the application
rate. The control system uses the calibration factor to adjust the
product flow for the given product. This is disabled if VRC ormanual
mode is being used.

3 Increase/decrease requested application rate by preset rate
increment (increment is set by selecting button shown at 6).
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4 Requested application rate presets. These are the user-defined
default application rates (set by selecting button shown at 6).
Selecting one of these icons adjusts the application rate to that value.

5 Rate control mode selector. Allows you to select VRC, Auto control or
Smart rate (see Smart rate, page 54).

Manual may also be selected. Note that Auto Section Control will not
work inmanual mode.When inmanual mode, the requested rate is
greyed out and the actual ratemay be adjusted using the + and –
buttons.

6 Product selection. Opens the select product window for the tank.
Refer to Selecting a product, page 79.

7 Tank fill. Opens the tank fill window to add volume of the product
being used. Refer to Filling tanks, page 76.

8 Tank application on/off toggle. Greenwhen tank is on, grey when
tank is off. This is not shown for single tank implements.

9 Displays up to five parameters related to the specific tank. Opens a
customize data windowwith a list of available parameters to be
displayed.
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6.5.1. Tank colors

Grey tank. On/Off button grey.
System is on standby. Tank is turned off.
CheckMaster Switch and tankOn/Off.

Yellow tank. On/Off button green.
Tank is turned on, but empty.

Blue tank. On/Off button green.
Tank is full and turned on.

Blue color dropping shows approximate level of
product remaining.

Note: If the tank is being rinsed, the tank color will flash orange.
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6.5.2. Filling tanks
To fill the sprayer tanks:

1. Select the Tank Fill button.

The Tank Fill screen displays.

Set volume: Set the volume of product in the tank.

Volume increment: Set the volume value to be usedwhen
increasing volume in the tank by increments.
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Fill tank to capacity: Fill the tank to the capacity entered on the
Setup screen (Implement / Apollo Sprayer / Sprayer / Liquid / Tank).

Increase volume by increment: Adds product by the volume set for
Volume increment.

Fill all tanks to capacity: Fill multiple tanks to the capacity entered
on the Setup screen (Implement / Apollo Sprayer / Sprayer / Liquid /
Tank).

Adjust calibration
This option is used to adjust the calibration factor when there is a known
starting volume and a known error in the finishing volume. It allows the
calibration factor to be automatically recalculated based on the
percentage difference between the calculated and actual volume
remaining. Thismay be useful when there is an inconsistency between
the displayed and known product remaining.

1. Select Adjust Calibration.

2. Select Actual VolumeRemaining.

3. Enter the volume of product remaining in the tank and confirm.

The Calibration Adjustment percentage is automatically calculated.

Auto fill control
This option allows the tank to be filled with a specified amount of liquid if
a flowmeter is connected to the tank fill. Ensure Implement / Apollo
Sprayer / Sprayer / Liquid / Tank Fill has FlowMeter selected for TANK
FILLMODE on the setup screen.



Chapter 6 – Operation

78

l Target tank volume: Set the volume of product required in the tank.

l

: Fill the tank to capacity.
l Fill preset 1 / 2: Set two preset tank volumes.

l

: Fill to the preset values.

l

: Set the tank volume to zero.

l

Current tank volume: Volume of product currently in the tank.

l

Volume remaining to target: Amount of product still to be added
to reach the target volume.

1. Select Tank Fill Off to start filling the tank to the required volume.

2. Alternatively select to fill the tank to capacity.

Tank Rinse on/off
Activates a relay to use the freshwater tank to rinse the chemical tank,
once spraying is complete. Ensure Implement / Apollo Sprayer / Sprayer
/Water Routing / Tank Connections / RINSECONTROL is enabled on
the setup screen.
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6.6. Selecting a product

6.6.1. Selecting / adding a product
To select or add a new product:

1. Select the Product Configuration button, then select Select Product.

The Product Configuration screen displays.

2. Select PRODUCTNAME to select a product from the list, or to add a
new product. Products defined on the setup screen under Product /
Liquid are displayed here.
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Selecting NewProduct opens the NewProduct Setupwizard.

Follow thewizard to add a new product. CustomProductmay be
selected to create a new product from scratch, or a product template
may be selected from the list. Note that some of the available product
templates apply only to granular products.

l Spray rate: Defines the preset application rate.
l Rate increment: Defines howmuch the application rate will change
when the operator presses the application rate up/down button. The
rate can be changed by a fixed rate or by a percentage of the rate set
for Spray rate. To change the rate increment type:
1. On the Setup screen, select User / Region / Units. The

APPLICATIONRATE INCREMENT TYPEmay be set to Fixed rate
or Percentage of Preset 1. Note: Preset 1 is the value entered for
Spray rate.

l Rate preset 2: Defines an alternative preset application rate.
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6.6.2. Selecting a mixture
The Select Mixture option can be used to calculate the quantity of
chemicals and a carrier, at a defined spray rate, required to fill the tank.

1. Select the Product Configuration button, then select Select Mixture.

The Select Mixture screen displays.

2. Select the requiredmixture from theMixture drop down list.

Mixtures are defined on the setup screen under Product / Tank
Mixtures / Mixtures. Refer to Setting upmixtures, page 63.

3. Select a Carrier (such aswater). Products defined on the setup
screen under Product / Liquid are displayed here.
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4. Enter the Spray rate, Rate increment and Rate preset2 required for
the current operation.

Rate increment defines howmuch the application rate will change
when the operator presses the application rate up/down button.
Rate preset 2 defines an alternative preset application rate.

The quantities required to fill the tank are displayed. Selecting the
tick assigns themixture to the tank.
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6.6.3. Calculating a recipe
The recipe calculator enables a range of parameters to be used to
calculate exact chemical quantities and the number of tank fills required,
or the area that may be sprayedwith existing quantities.

1. Select the Product Configuration button, then select Recipe
Calculator.

The recipe calculator displays.

2. Once the following information is complete, select next.
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l Recipe for:
o Fixed area and rate: Calculates themixture quantity required for a
fixed area at a fixed spray rate.

o Fixed rate: Calculates the area possible for a fixed spray rate with a
limited quantity of amixture.

o Fixed area: Calculates the spray rate possible for a fixed area with
a limited quantity of amixture.

o Empty tank at fixed rate: Calculates the area possible for a fixed
spray rate with themixture remaining in the tank. (Select fields and
Area is greyed out.)

l Select fields: Multiple fields from the currently selected client / farm
may be selected to automatically calculate the area. Select the Add

Field button , highlight the required field/s and confirm. The total
area is displayed.

l Area: Enter the required area. Alternatively, the Select fields option
can be used to calculate the area of selected fields.

l Spray rate: Enter the required spray rate.
l Tank volume: Enter the volume of the tank that is to be used.
3. Select the requiredmixture (see Setting upmixtures, page 63) and

the required carrier (this list shows liquid products, see Selecting /
adding a product, page 79), then select next.
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The calculation results are displayed.

Selecting yes will assign the recipe to the selected tank. If the recipe
calculator is closedwithout assigning the recipe, the results will be
redisplayedwhen the calculator is reopened.
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6.7. Configuring and calibrating

1. Select Configuration on the toolbar to the right of the screen .

The Configuration screen displays.

6.7.1. Manual speed
Allows the user to select manual speed and override the selectionmade
in the Setup screen Implement / Apollo Sprayer / Sprayer / Speed
Source. This is only possible if the vehicle is stationary, or if GPS is
selected and the signal drops out. The speed is used to calculate
application rates.

Note that manual overrides a number of automatic features and is not
recommended for operations. It should be used for stationary testing of
nozzles only. It must be changed to the correct speed source before
operating the sprayer under normal conditions.

l Manual speed display: Enables themanual speed to be entered.
This indicator changes toWheel Sensor if that is selected as the
speed source in the Setup screen Implement / Apollo Sprayer /
Sprayer / Speed Source, refer to Sprayer menu settings, page 38.

6.7.2. Wheel sensor calibration
If Wheel Sensor is selected in the Setup screen Implement / Apollo
Sprayer / Sprayer / Speed Source, the wheel factor must be calibrated.
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Wheel factor defines howmanymeters per pulse are received from the
wheel speed sensor.

1. SelectWheel Sensor from the configuration screen.

The Auto SpeedCal wizard displays.

2. Follow thewizard prompts to calibrate the wheel sensor.

6.7.3. Tank
Displays the recipe calculator (refer to Calculating a recipe, page 83) and
the flowmeter:

l Flowmeter: Displays the flowmeter calibration wizard to be used if
the calibration factor for the flowmeter is not known and entered in
the Setup screen Implement / Apollo Sprayer / Sprayer / Liquid /
Flow. Refer to Flowmeter calibration, page 90.

6.7.4. Boom
Note: This screen is not available for Standard implement configuration.
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Note: If there ismore than one boom, ensure these settings are defined
for each boom.

l Nozzle: Displays nozzle selection. (Only displayed for single spray
line implements. Selectionmay also bemade on the setup screen
via Implement / Apollo Sprayer / Boom / Spray Line.)

l Droplet size: Select from the droplet sizes defined for the selected
nozzle. See Setting up nozzles, page 27.

l Rate table: Displays the possible spray rates at different speeds for
each droplet size based on pressures configured in the nozzle setup
screens (see Setting up nozzles, page 27).
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6.7.5. Wash program
Amultiple stepwash program can be created to automatically direct
water along a specified route, for a preset time. Refer to Setting upwash
program, page 60 for wash program setup instructions.

To run the wash program:

1. SelectWash Program from the configuration screen.

2. Select to start the wash program. The total time left, current
step number, time left for the current step and output states are
displayed.

Note: The button exits the wash program.

The pause button pauses the timer but leaves the outputs in their
current state.

The reset button takes the program back to the beginning, putting
outputs back into their original state.
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6.7.6. Flow meter calibration
Flowmeter calibration determines the number of pulses from the flow
meter per liter of liquid.

To calibrate the flowmeter:

1. Select Tank from the sprayer configuration screen.

2. Ensure the required tank is selected using the tank left and right
buttons (if there is more than one tank).

3. Select FlowMeter from the tank screen.

The Auto FlowCalibration wizard displays.

4. Divert the flow from a section output into the calibration bucket.

5. Activate themaster switch. Select next.

Note: If using balanced valves, do not turn sections on or off during
calibration unless instructed, as it will result in an incorrect
calibration factor. Switching sections will turn the wizard text red.
Turn themaster switch off and select the back arrow before
resuming the calibration.

6. Run the liquid drive until sufficient liquid product has been obtained.
(The larger the volumemeasured, themore accurate the flowmeter
calibration will be. The + and – buttonsmay be used to increase or
decrease the flow and pressure.). Deactivate themaster switch to
turn off the liquid drive and select next.

7. Measure the volume of product in the calibration bucket.
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8. Select VolumeCaptured on the calibration wizard, and enter the
amount of liquidmeasured in calibration bucket, then select next.

9. Confirm the displayed calculated flow factor.
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6.8. Setting area counters
Area counters are usedwith spreaders, sprayers and seeders to record
data such as treated area, product used, operating time, average rate
and productivity rate. Area counters are not available when using ISO
implements.

Note: Values recorded for area counters are printed in the pdf task
report.

To enable area counters:

1. On the Setup screen, select System / Features /

Implement .

2. Select AREACOUNTERS and select one of the following:
o Enabled (Stored per task): Area counters are stored separately for
each task, (if a task is started and coverage laid, then another task
is selected and coverage laid, going back to the first task displays
the area counters from the first task).

o Enabled (Stored per implement): Area counters continue across
tasks, but loading a new implement displays new area counters.
Reloading the first implement displays the area counters as they
were when that implement was last used.
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o Enabled (Stored per task and implement): Separate area counters
are available for tasks and implements.

Reset area counters
This option is only applicable if area counters per task is enabled.

l Never: The area countersmust be reset manually, or they will
continue to accumulate data.

l Prompt:When a task is erased youwill be asked if area counters
should be reset.

l Auto: Creating a new task or erasing a task will automatically reset
the area counters.

To use area counters:

1. Select Area Counters on the toolbar to the right of the screen.

Note: A separate icon for task and implement area counters is
shown if both are enabled.
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1 Set active area counter number
2 Reset area counter window
3 Treated area
4 ASC savings
5 Product used
6 Operating time
7 Average rate (area)
8 Productivity time

2. To select the area counter against which the data will be stored,
select Set Active Area Counter Number and select the required
counter.

The same area counter must be selected each time data on the
same topic is to be stored.
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Data stored against the area counter is displayed in the lower half of
the window.

3. Use the arrows or select themiddle Area button to view data stored
against each area counter.

4. Use the arrows or select themiddle Tank button to view data stored
against each tank.

Reset area counter window
Select this option to reset data for a tank, the currently selected task or
implement area counter, or all task or implement area counters.
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6.9. Using the master switch
When Virtual has been selected in the Setup screen (Implement / Apollo
Sprayer / Operator Inputs / Master Switch), the SprayerMaster Switch
on theOperation screen turns the sprayer system on. Refer toMaster
switch setup, page 15.

Note:When usingmultiple implements, themaster switch only controls
the Apollo sprayer and does not turn on/off the ISOBUS implements
that are also connected to the system. Thesemust be turned on
independently via the UT or an AUX-N input.

The switch also indicates the readiness of the system.

Green
Sprayer Controller is on andworking. Select theMaster Switch
to turn the sprayer off.
White
Sprayer Controller is in standby. Select theMaster Switch to
turn the sprayer on.
Red
Sprayer Controller is off and cannot be used. Select theMaster
Switch to see possible causes of the problem.
Green indicates that the system is ready.
Red indicates that the system is not ready.

Select to return to themain screen and complete the
necessary action.
The alarm bell button shows the number of active alarms.
Implement Calibrated indicates that a flow calibration factor has
not been set (see Flowmeter calibration, page 90).
If the Implement Configured LED is red, check that nozzles and
spray lines have been configured properly.
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6.10. External keypad operation
The keypad is an external device that may be used in the cabin and/or
on the sprayer frame to control selected functions. Refer to Keypad
setup, page 20 for setup information.

LED behavior
l If an assigned function is not available, the LEDwill be red.
l If a function is available but inactive, the LEDwill be amber.
l If a function is available and active, the LEDwill be green.
l If the assigned function is an increase / decrease type of button, the
green LEDwill flash and the amber LEDwill remain onwhile the value
is being changed.
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Chapter 7 – Variable Rate Control

Before use, Variable Rate Control (VRC)must be set upwith a controller
andmust be enabled on the Setup screen (System / Features /
Implement).

Select to enable or disable the VRCMap display on the guidance
screen.

Product application rates that can be controlled by the display are
automatically added to the list of available targets. If the ECU has
support for control targets that have not been automatically added to
the list, e.g. pump or fan speed, these can also be added to the list of

control targets. To do this, press the button and the select the
desired target from the list of available targets that is shown. The rate
control of this target can then be configured in the sameway as any of
the other targets in the list.

1. Select or create a task.

2. Select TaskMenu / Configure Task Prescriptions .

l Target: The tank or bin that is being controlled. Select to add
another target.

l Source: The rate source for the target:
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o None: No rate control for this target.
o Fixed: Fixed values for Default, Out of Field, and Position Lost.
o Task prescription: Use a grid based or polygon based prescription
map associatedwith the selected task, created on external
software.

o Shapefile: Import a shapefile (.shp) fromUSB or TAP, or select
from shapefiles stored on the display.

o Peer control: Control the target based on a value from a different
ECU, for example a nitrogen sensor (Cropspec).

l Attribute: The rate source (task prescription, shapefile or fixed
source) may havemultiple attributes to define the rates for more than
one target. This enables the operator tomap the prescription to the
appropriate target.

l Unit: The units the shapefile is using.

7.1. Source options

7.1.1. Fixed source
If Fixed is selected as the Source, the following screen displays.

l Default: The default rate to be applied.
l Position lost: Rate to be applied if the GPS position is lost.
l Out of field: Rate to be applied if the implementmoves beyond the
field boundary.

7.1.2. Task prescription source
Tasksmay be created on an external systemwith associated
prescriptions configured in a grid or polygon format. These tasks can be
imported via the inventorymanager.
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If the selected task has a prescription associated, this optionmay be
used to apply it to a target.

7.1.3. Shapefile source
If Shapefile is selected as the Source:

1. If required, insert a USBwith prescriptionmaps or ensure the display
is connected to TAP.

2. Select USB , TAP or the console as the shapefile
source.

Once the shapefile is selected and imported the following screen
displays.
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l Attribute: Select which attribute from the shapefile youwant to use.
l Scale: This defaults to 1, whichmeans that the prescription defined
in the sourcewill be used directly. However, depending onweather
conditions, the operator may choose to increase or decrease the
rate of application. This allows a uniform increase for all defined
rates. For example, a scale of 1.1 will apply 110%of the rate defined
in the source.

l Default: Defines the rate to use if the source doesn’t specify a rate for
that region of the field.

l Unit: Select the unit the shapefile is in from a drop-down list. If the
display is using a different unit, a scaling factor is applied to change
the shapefile values to that being used by the display. This enables a
user whose display is inmetric, for example, to use a shapefile that is
in gallons/acre instead of litres/hectare.
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Chapter 8 – Apollo ECU Information

There are two types of Apollo ECUs available:

l TheCM-40 is themain control module.
l The EM-24 is the Input/Output expansionmodule.

8.1. Interpreting Apollo ECU LEDs

Power LED

Transmit LED

Receive LED

ECUStatus LED

8.1.1. Power LEDs
The power LEDs display different behavior on the CM-40 and EM-24
ECUs.

The following types of 12V power are applied to the Apollo ECUs:

l ECUpower: Powers the internal logic and sensor power supplies.
l solenoid power: Powers the relays andH-bridges.
l VCB solenoid power: (Vertical Connector Board) power supplied on
the ECU connectors.

CM-40 Power LED
LED state Power state

Green ECUpower on
solenoid power on
VCB solenoid power on
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LED state Power state

Amber ECU power on
Either solenoid or VCB solenoid power on

Flashing amber ECU power on
solenoid power off
VCB solenoid power off

Red ECU, solenoid, VCB solenoid or sensor power fault
solenoid and VCB solenoid power off
affected sensor supplies off
an alarm is triggered

Off ECU, solenoid, VCB solenoid and sensor power off

Sensor power is onwhen the ECU is on, unless the sensor power
supplies experience a fault.

EM-24 Power LED
LED state Power state

Green ECUpower on
solenoid power on
VCB solenoid power on
sensor power (5V, 8V and 12V) on

Amber ECU power on
solenoid power on
VCB solenoid power on
some or all sensor power off

Flashing amber ECU power on
solenoid power off
VCB solenoid power off
sensor power off
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LED state Power state

Red ECU, solenoid, VCB solenoid or sensor power fault
solenoid and VCB solenoid power off
affected sensor supplies off
an alarm is triggered

8.1.2. Transmit LED

LED state Communication state

Flashing
green

This indicates that the control processor is executing the
application firmware.

Flashing red If the LED is OFF, this indicates that the boot loader is running.

8.1.3. Receive LED

LED state Communication state

Flashing
green

Communicating withmaster. NoCAN faults.

Amber No communication withmaster. NoCAN faults.

Flashing
amber

Communicating withmaster. CAN is operating in error active
mode.

Red No communication withmaster. CAN bus fault (bus off).

Flashing red Communicating withmaster. CAN is operating in error passive
mode.

8.1.4. ECU status LED

LED state ECU state

Green Control output (PWMand relay) allowed. No Power, communication
or ECU configuration faults.

Amber Control output is inhibited. No faults are active. For example: 'drive
enable'.
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LED state ECU state

Flashing
amber

Control output is allowed for unaffected sub-systems.
Awarning level fault is active. An alarmwill be shown. For example:
'relay over current'.

Red Control output is inhibited.
Fault/error state. An alarmwill be raised.

Off The boot loader is running.
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8.2. Updating Apollo ECU firmware
For a single CM-40 ECU
1. On aWindowsmachine, unzip the firmware ZIP file onto a USB flash

drive.

2. On the setup screen, select System / Features / Console and ensure
that FILE SERVER is enabled.

3. Select Implement / Apollo Sprayer / ECU / Upgrade.

4. Open the README.html file that is supplied in the zipped files to
check the supplied firmware versions.

5. Check the versions displayed in the Firmware version column
against the supplied firmware. Any that do notmatchmust be
updated.

The first part of the displayed firmware versions (6.03.00 in the
example above) refers to theMain CPU version. The second part
(2.10.1) refers to the Auxiliary (Aux) CPU version.

6. Click in the Firmware version column on the ECUs to be updated
and select from the following:
o UpgradeMain CPU: Select if the first part of the displayed
firmware version does notmatch the supplied firmware.

o Upgrade Aux CPU: Select if the second part of the displayed
firmware version does notmatch the supplied firmware.

o Upgrade both: Select if both parts of the displayed firmware
version do notmatch the supplied firmware.

7. Once all required selections have beenmade, select UPGRADE
ECU FIRMWARE at the top of the screen.

8. Confirm thewarningmessage and select the next arrow.
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9. Insert the USB flash drive containing the firmware into the display
and select next once the USB is recognised.

10. The USB contents are displayed. Navigate to the firmware files and
select the next arrow.

11. Confirm themessage to start the update. Note: If Upgrade both is
selected, during the upgrade process themessages 'Configuring
ECU' and 'Synchronising ECU' are displayed. DONOT press the
green confirmation tick until these have completed.

12. Upgrade Complete is displayed once the process has finished.
Confirm to restart the display.

13. Once the display has restarted, if the Aux CPU or both CPUs have
been upgraded, power down the system, ensuring the ECUs have
turned off before powering themback up again.

Note: : If the displayed firmware versions are not correct after the
restart, power down and restart the tractor.

For multiple CM-40 ECUs
If the system hasmore than one CM-40 ECU installed, a dummy
implement profile must be created to update theMain CPU firmware for
the additional CM-40 ECU.

1. Create a new implement profile for a single CM-40 ECU using the
additional CM-40 ECU as the CM-40 1 (see Setting up a new
implement, page 3).

2. Follow the update steps detailed above for a single CM-40 ECU.

For EM-24 ECUs
1. On aWindowsmachine, unzip the firmware ZIP file onto a USB flash

drive.

2. On the setup screen, select System / Features / Console and ensure
that FILE SERVER is enabled.

3. Select Implement / Apollo Sprayer / ECU / Upgrade.

4. Open the README.html file that is supplied in the zipped files to
check the supplied firmware versions.
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5. Check the versions displayed in the Firmware version column
against the supplied firmware. Any that do notmatchmust be
updated.

6. Click in the Firmware version column on the ECUs to be updated
and select Upgrade both.

7. Select UPGRADE ECU FIRMWARE at the top of the screen.

8. Confirm thewarningmessage and select the next arrow.

9. Insert the USB flash drive containing the firmware into the display
and select next once the USB is recognised.

10. The USB contents are displayed. Navigate to the firmware files and
select the next arrow.

11. Confirm themessage to start the update.

12. Upgrade Complete is displayed once the process has finished.
Confirm to restart the display.

Note: If the displayed firmware versions are not correct after the
restart, power down and restart the tractor.
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Chapter 10 – Regulatory and Safety
Warnings

Terms and Conditions
Note: Please read these Terms andConditions carefully.

General
APPLICATION - You accept these Terms andConditions by purchasing the product from
Topcon Precision Agriculture (TPA) or from one of TPA’s product dealers.

COPYRIGHT - All information contained in this manual is the intellectual property of, and
copyrightedmaterial of TPA. All rights are reserved. Youmay not use, access, copy, store,
display, create derivative works of, sell, modify, publish, distribute, or allow any third parties
access to, any graphics, content, information or data in thismanual without TPA’s express
written consent andmay only use such information for the care and operation of your product.
The information and data in thismanual are a valuable asset of TPA and are developed by the
expenditure of considerable work, time andmoney, and are the result of original selection,
coordination and arrangement by TPA.

TRADEMARKS – ZYNX, PROSTEER, EAGLE, KEE Technologies, Topcon, Topcon Positioning
Systems and Topcon Precision Agriculture are trademarks or registered trademarks of the
TopconGroup of companies. Microsoft andWindows are trademarks or registered trademarks
in the United States and/or other countries of Microsoft Corporation. Product and company
namesmentioned hereinmay be trademarks of their respective owners.

WEBSITE ANDOTHERSTATEMENTS - No statement contained at the website of TPA or any
other TopconGroup company or in any other advertisements or TPA literature ormade by an
employee or independent contractor of TPAmodifies these Terms andConditions.

IMPORTANT: SAFETY - Improper use of the product can lead to death or injury to persons,
damage to property and/ormalfunction of the product. The product should only be repaired by
authorized TPA service centers. You should closely review the safety warnings and directions as
to the proper use of the product in thismanual and at all times comply with the same.

LimitedWarranty

ELECTRONIC ANDMECHANICALCOMPONENTS -TPAwarrants that the electronic
componentsmanufactured by TPA shall be free of defects inmaterials andworkmanship for a
period of one year from the original date of shipment to the dealer. TPAwarrants that all valves,
hoses, cables andmechanical partsmanufactured by TPA shall be free of defects inmaterials
andworkmanship for a period of 90 days from the date of purchase.

RETURNANDREPAIR - During the respective warranty periods, any of the above items found
defectivemay be shipped to TPA for repair. TPAwill promptly repair or replace the defective item
at no charge, and ship it back to you. Youmust pay the shipping and handling charges in respect
of the same. Calibration of components, labor and travel expenses incurred for in-field removal
and replacement of components are not covered in this warranty policy. The foregoingwarranty
shall NOT apply to damage or defects resulting from:
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(i) disaster, accident or abuse

(ii) normal wear and tear

(iii) improper use and/ormaintenance

(iv) unauthorizedmodifications of the product; and/or

(v) use of the product in combination with other products not supplied or specified by TPA.

Software accompanying any product is licensed for use in connection with the product and not
sold. Use of software that is providedwith a separate end user license agreement (“EULA”) will 
be subject to the terms and conditions, including those relating to limitedwarranty, of the
applicable EULA, notwithstanding anything in these Terms andConditions to the contrary. 

WARRANTYDISCLAIMER - OTHER THAN FOR THEABOVEWARRANTIES,WARRANTIES
PROVIDED IN ANAPPLICABLEWARRANTYCARD, APPENDIXORENDUSER LICENSE
AGREEMENT, THISMANUAL, THE PRODUCTANDRELATEDSOFTWAREAREPROVIDE
‘AS-IS’. THEREARENOOTHERWARRANTIES AND TO THE EXTENT ALLOWEDBY LAWTPA
EXCLUDESALL IMPLIED TERMS, CONDITIONSANDWARRANTIES IN RESPECTOF THE
MANUAL AND THEPRODUCT (INCLUDINGANY IMPLIEDWARRANTYOR
MERCHANTABILITYOR FITNESS FORANYPARTICULARUSEORPURPOSE). TPA IS NOT
RESPONSIBLE FOR THEOPERATIONOFGNSSSATELLITES AND/ORAVAILABILITY,
CONTINUITY, ACCURACY, OR INTEGRITYOFGNSSSATELLITE SIGNALS.

LIABILITY LIMIT AND INDEMNITY - TPA and its dealers, agents and representatives shall not be
liable for technical or editorial errors or omissions contained herein or for special, indirect,
economic, incidental or consequential damages resulting from the furnishing, performance or
use of this material, the product or its accompanying software (includingwhere TPA has been
advised of the possibility of such damage). 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 or damage
to the product. You shall defend, indemnify and hold TPA harmless from and against any claims,
actions, suits, damages, losses, liabilities and costs (including attorneys’ fees) arising from, or
relating to (a) your operation use, or maintenance of the product and/or software other than as
provided for in thismanual or the applicable end user license agreement; and (b) your negligence
or wrongful act or omission in respect of the product.  

In any event, TPA’s liability to you or any other person for any claim, loss or damage (in contract,
tort or on any other basis) will be limited (in TPA’s option) to either (a) the replacement or repair of
the product, or (b) payment of the cost of replacing or repairing the product.

Other

These Terms andConditionsmay be amended,modified, superseded or cancelled, at any time
by TPA. These Terms andConditions will be governed by, and construed in accordancewith:
n the laws of South Australia if the product is sold and supplied to you in Australia (in which
case the courts of South Australia or the Federal Court of Australia (Adelaide Registry) have
exclusive jurisdiction in respect of any claim or dispute) or

n the laws of the State of California if the product is sold and supplied to you outside of
Australia
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n the provisions of the United Nations Convention on Contracts for the International Sale of
Goods shall not apply to these Terms andConditions.

All information, illustrations, and applications contained herein are based on the latest available
information at the time of publication. TPA reserves the right tomake product changes at any
timewithout notice.

If any part of these Terms andConditions would be unenforceable, the provisionmust be read
down to the extent necessary to avoid that result, and if the provision cannot be read down to
that extent, it must be severedwithout affecting the validity and enforceability of the remainder of
these Terms andConditions.

Service Information

Service assistance can be provided by contacting your local TPA Authorized Dealer.

Communications Regulation Information
FCCCompliance Statement (USA)
FCC Title 47 §15.19(a)(3)
This device complies with part 15 of the FCCRules. Operation is subject to the following
two conditions: (1) This devicemay not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.
FCC Title 47 §15.21
Changes ormodificationsmade to this equipment not expressly approved by Topcon
may void the FCC authorization to operate this equipment.
FCC Title 47 §15.105(a)
This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCCRules. These limits are designed to provide
reasonable protection against harmful interferencewhen the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordancewith the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.

ISEDCompliance Statement (Canada)
This Class A digital apparatusmeets all requirements of the Canadian Interference-
Causing Equipment Regulation.
CAN ICES-003(A)/NMB-003(A)

CEEMCStatement (European Community)
Warning: This is a class ‘A’ product. In a domestic environment this productmay cause
radio interference in which case the usermay be required to take adequatemeasures.
XD2 complies with the essential requirements of EMCdirective 2014/30/EU.



113

EMCStatement (Australia & New Zealand)
This productmeets the applicable requirements of the Australia and New Zealand EMC
Framework.

Radio and Television Interference
This computer equipment generates, uses, and can radiate radio-frequency energy. If it
is not installed and used correctly in strict accordancewith TOPCONPrecision
Agriculture instructions, it may cause interferencewith radio communication.
You can check if interference is being caused by this equipment by turning the Topcon
equipment off to see if the interference stops. If the equipment is causing interference to a
radio or other electronic device, try:

l Turning the radio antenna until the interference stops
l Moving the equipment to either side of the radio or other electronic device
l Moving the equipment farther away from the radio or other electronic device
l Connecting the equipment to another circuit that is not linked to the radio.

To reduce potential interference operate the equipment at the lowest gain level that will
allow successful communication.
If necessary contact your nearest Topcon Precision Agriculture dealer for assistance.
Note: Changes ormodifications to this product not authorized by TOPCONPrecision
Agriculture could void the EMC compliance and negate authority to operate the product.
This product was tested for EMC compliance using Topcon Precision Agriculture
peripheral devices, shielded cables and connectors. It is important to use Topcon
Precision Agriculture devices between system components to reduce the possibility of
interferencewith other devices

General Safety
DANGER: It is essential that the following information and the product specific
safety information is read and understood.

Most incidents arising during operation, maintenance and repair are caused by a failure
to observe basic safety rules or precautions. Always be alert to potential hazards and
hazardous situations.
Always follow the instructions that accompany aWarning or Caution. The information
these provide aims tominimize risk of injury and/or damage to property.
In particular follow instructions presented as SafetyMessages.

SafetyMessages andWarnings
The safety symbol is usedwith the relevant word: DANGER,WARNING or CAUTION.
Messagesmarked in this way recommend safety precautions and practices. LEARN and
apply them.
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DANGER: Indicates an imminently hazardous situation that, if not avoided, could
result in DEATHORVERYSERIOUS INJURY.

WARNING: Indicates a potentially hazardous situation that, if not avoided, could
result in DEATHORSERIOUS INJURY.

CAUTION: Indicates a potentially hazardous situation that, if not avoided, may res-
ult in MINOR INJURY.

Safety Signs
WARNING: DONOT remove or obscure safety signs. Replace any safety signs
that are not readable or aremissing. Replacement signs are available from your
dealer in the event of loss or damage.

If a used vehicle has been purchased,make sure all safety signs are in the correct
location and can be read. Replace any safety signs that cannot be read or aremissing.
Replacement safety signs are available from your dealer.

Operator Safety
WARNING: It is YOUR responsibility to read and understand the safety sections in
this book before operating this vehicle. Remember that YOU are the key to safety.

Good safety practices not only protect you, but also the people around you. Study this
manual as part of your safety program. This safety information only relates to Topcon
equipment and does not replace other usual safe work practices.

WARNING: Ensure power is removed from the Topcon equipment prior tomain-
tenance or repair of the vehicle or implements.

WARNING: Ensure appropriate precautions are taken prior to handling any haz-
ardous substances. Always read theMaterial Safety Data Sheet prior to com-
mencingwork.

WARNING: In some of the illustrations or photos used in this manual, panels or
guardsmay have been removed for demonstration purposes. Never operate the
vehicle with any panels or guards removed. If the removal of panels or guards is
necessary tomake a repair, theseMUST be replaced before operation.

WARNING: Always check that any suspended vehicle attachments are lowered to
the ground before beginning repair or maintenancework on a vehicle.

WARNING: Vehicle and implement parts can become hot during operation and
may be under pressure. Refer to vehiclemanuals.
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WARNING:Wear appropriate protective clothing for the task being undertaken
and conditions.

WARNING: Do not operate equipment around explosive equipment or supplies.

WARNING: Topcon is committed to good environmental performance andmin-
imizes the use of any potentially harmful substances in its products. However, it is
always advisable not to handle damaged electronic equipment. This Topcon
productmay contain a sealed lithium battery. Always dispose of any electronic
equipment thoughtfully and responsibly.

Preparation for Operation
l Read and understand this manual and learn all of the controls before you use the
equipment.

l Keep themanual with the equipment.
l If the equipment is moved to another vehicle, move themanual as well.
l Read themanual for the vehicle with which the equipment will be used and check
that the vehicle has the correct equipment required by local regulations.

l Make sure you understand the speed, brakes, steering, stability, and load
characteristics of the vehicle before you start.

l Check all controls in an area clear of people and obstacles before starting work.
l Identify possible hazards.

WARNING: Topcon equipmentmust not be used by an operator affected by alco-
hol or drugs. Seekmedical advice if using prescription or over-the-counter med-
ication.

Disclaimer
Topcon accepts no responsibility or liability for damages to property, personal injuries, or
death resulting from themisuse or abuse of any of its products.
Further, Topcon accepts no responsibility for the use of Topcon equipment or the GNSS
signal for any purpose other than the intended purpose.
Topcon cannot guarantee the accuracy, integrity, continuity, or availability of the GNSS
signal.
The operator must ensure that the equipment is correctly turned off when not in use.
Before operating any vehicle equippedwith Topcon products, read and understand the
following product specific safety precautions.
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Important Safety Information
Operator Alertness and Responsibility
The display helps the operator to steer the vehicle, but the operator remains in charge
andmust be alert and in complete control of the vehicle at all times. The operator is
ultimately responsible for safe operation of this equipment.
It is essential that safety requirements aremet when operating the display and any of its
components. All operators and other relevant personnel must be advised of safety
requirements.

Electrical Safety
WARNING: Incorrectly connected power can cause severe injury and damage to
people or the equipment.

Whenworking with electrical components, youmust do the following:
l Make sure the negative terminal of the battery is disconnected before doing any
welding on the vehicle.

l Check that all power cables to system components are connected to the correct
polarity asmarked. Please refer to the vehiclemanual for safety information.

l Check that equipment is grounded in accordancewith installation instructions.

Operation and Risk of Obstacles
The following list is not exhaustive or limited. To use the display for assisted steering
along a definedwayline, the operator must ensure that it is used:

l Away from people and obstacles
l Away from high voltage power lines or other overhead obstructions (identify any
clearance problems before activating the display)

l On private property without public access
l Within cleared fields
l Off public roads or access ways.

Note that:
l The operator needs to know the vehicle’s position and the field conditions at all
times.

l The operator will need to respond if the GNSS satellite or differential correction
signal is lost momentarily.

l The display cannot detect obstacles (people, livestock or other).
l Only use the display in areas that are clear of obstacles and keep a proper distance.
l Steering needs to be disengaged for manual control if an obstacle appears in the
path or the vehiclemoves away from thewayline.
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On/Off andManual Control
WARNING: Ensure the steering switch is Off to prevent unintentional engagement
of the assisted steering.When repairing ormaintaining the vehicle/implement,
ensure the vehicle CANNOT bemoved. Disengage steering, apply brakes and
remove keys.

The operator must ensure that the steering switch is Off (all LED indicators are off) when
assisted steering is not being used.
The operator must disengage assisted steering and usemanual control if an obstacle is
in the line of travel or moves into the line of travel, or if the vehicle steers away from the
desiredwayline.
To disengage assisted steering:

l Turn the steering wheel a few degrees OR
l Select the Disengage Auto Steering button on the display AND/OR
l If using an external steering switch, disengage using the switch if the above actions
do not disengage assisted steering.

Vehicle Shut Down Safety
Before leaving the vehicle, disengage assisted steering, disengage external steering
switch if this is being used, and remove the key from the key switch.

Transporting the Vehicle
WARNING:When transporting the vehicle on a public roadway, the auto-guid-
ance systemmust be switchedOFF. Ensure the steering switch is Off to prevent
unintentional engagement of the assisted steering.

Using a Reference (Base) Station
WARNING: Do notmove a reference station while in operation. Moving an oper-
ating reference station can interfere with the controlled steering of a system using
the reference station. This could result in personal injury or damage to property.

Operators and other affected personnel must be advised of the following safety
precautions.

l Do not erect the reference station under or within the vicinity of high voltage power
lines.

l When using the portable reference station, make sure that the tripod is securely
mounted.

ToGet the Best Out of the Product
Back up data regularly. The display has large, but limited storage capacity. Use the
DiagnosticsMini-view to view capacity available. A warning screen displays if storage is
reaching its limit.
Be aware of file format compatibility. Discuss compatible formats with the dealer.
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Topcon Agricultural Products are hardy and designed to work in tough conditions.
However, if equipment is unused for a length of time, store away fromwater and direct
heat sources.

Alert Symbols
In this manual two alert symbols are used:

Note: This offers additional information.

WARNING: Awarning signal appears on safety signs and in this manual to show
that this information is very important to your safety. LEARN these and APPLY
them.
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10.1. Topcon Positioning Systems, Inc. End User
License Agreement
IMPORTANT: PLEASEREADCAREFULLY. The software product provided to you by
Topcon Positioning Systems, Inc. ("Topcon") or its licensee alongwith its associated
manuals and documentation (collectively, the “Software”) is owned by Topcon and your
use is subject to the terms and conditions of this End-User License Agreement
(“Agreement”). The Software is intended for use on and/or as embedded in a Topcon
display/console upon/in which the Software is intended (pursuant to its applicable
documentation) to be installed and used (each a “Device”). If you are entering into this
Agreement on behalf of a company or other legal entity, you represent that you have the
authority to bind such entity to these terms and conditions, in which case the terms "you"
or "your" shall refer to such entity. If you do not have such authority, or if you do not agree
with these terms and conditions, youmay not use the Software. Topcon also reserves
the right to immediately terminate this Agreement for failure to comply with the terms
provided herein. In the event of any conflict between a non-English language version of
this Agreement and the English version, the English version shall prevail.
By clicking the “ACCEPT” button below, and/or or by installing or using the Software on
any Device in which the Software is embedded, you agree to be bound by the terms and
conditions of this Agreement. If you do not agree, youwill not be authorized to use the
Software.

WARNING: The Device and software (the “System”) may be used to assist with (a)
steering (“Steering Control”) and/or (b) planting, spraying, spreading or fertilizing
(“Applications”).

IMPORTANT: By accepting this Agreement and operating the System, you attest that
you are properly trained in its use and that you have read andwill follow the procedures
and instructions within the applicable SystemOperator’sManuals. Improper operation
may result in: (a) inaccurate Steering Control and/or Application performance; and (b)
damage to property and equipment, serious injury to persons, poor yields and/or crop
damage or failure. You are fully responsible for the control and use of the System and
results thereof.
STEERINGCONTROL:

l DONOT use on public or private roads.While on a road Steering Control MUST be
disabled.

l Steering Control will assist in steering to a pre-determined guideline; however, youmust be
alert andmanually take control from time to time.

l While Steering Control is active youMUST:
o manually turn the vehicle if the guideline will intersect with boundaries/obstacles.
o take control if the vehicle or implementmay contact boundaries or obstacles.
o manually turn the vehicle on sharp corners.
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o ensure the vehicle speed is suitable to safely follow the guideline.
o NEVER leave the vehicle steering station.

APPLICATIONS: You are responsible for: (a) accurately entering the information required
for the System to apply Applications to your requirements and (b) calibrating the System
and ensuring Applications are applied in accordancewith specifications.
1. Professional Use. Topcon products, including the Software (“Topcon Products”), are
designed to be used by professionals. Prior to use and operation, you should have
received professional training in the operation and use of the Topcon Products and have
good knowledge of agricultural practices and precision agriculture equipment. Youmust
review and follow all user and safety instructions, including those set forth in the
applicable SystemOperator’sManuals, before operating, inspecting or adjusting any
Topcon Products and/or related equipment.
2. LicenseGrant/Restrictions.

2.1. Grant of License to Software. If you have purchased or otherwise received the
Software from Topcon or as embedded in a Device, Topcon grants you a personal, non-
exclusive, non-transferable (except as expressly set forth herein) license to use the
Software under the terms stated herein and, in any case, only with a single Device
running a validly licensed copy of the operating system for which the Software was
designed (e.g., Linux, Android, iOS,Windows). Youmay permanently transfer rights
under this Agreement only as part of a permanent sale or transfer of the Device (or
equipment of which the Device is a component). The license is effective until terminated.
Topconmay terminate your license if you fail to comply with the terms and conditions of
this Agreement.

2.2. Restrictions on Use and Transfer. Youmay notmodify, adapt, translate,
reverse engineer, decompile, or disassemble the Software or create derivative works
from the Software, any component thereof or any related documentation, normay you
remove, modify or hide or otherwisemake unreadable or non-viewable any notice,
legend, advice, watermark trademark, servicemark, or other designation contained on
the Software, component thereof, documentation, or output therefrom. Youmay not
distribute copies of the Software to third parties, including, without limitation, rent, lease,
or lend the Software to third parties. You agree to not use, permit the use, or use the
Software in violation of any U.S. Federal, state, or local laws or regulations or any foreign
law or regulation, including laws regarding intellectual property rights in or laws or
regulations regarding the trading or exchange of securities or concerning the Software.
You further agree to use the Software solely for its intended purpose.

2.3. Mandatory Updates. Topcon and/or its licenseemay from time to time and at
any time provide you and/ormake available (whether electronically or otherwise) with
updates to the Software. Your continued ability to use the Softwaremay be subject to
and conditioned on your permitting the installation of such updates or your prompt
installation of them, as the casemay be.
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2.4. Pass-Through of Open Source Terms. Notwithstanding the foregoing license
grant and restrictions, you acknowledge that certain components of the Softwaremay
be covered by so-called “open source” software licenses (“Open Source Components”),
whichmeans any software licenses approved as open source licenses by the Open
Source Initiative or any substantially similar licenses, including without limitation any
license that, as a condition of distribution of the software licensed under such license,
requires that the distributor make the software available in source code format. Topcon
shall provide a list of Open Source Components for a particular version of the Software
within the software package. To the extent required by the licenses covering Open
Source Components, the terms of such licenses will apply to suchOpen Source
Components in lieu of the terms of this Agreement. To the extent the terms of the
licenses applicable to Open Source Components prohibit any of the restrictions in this
Agreement with respect to suchOpen Source Component, such restrictions will not
apply to suchOpen Source Component. To the extent the terms of the licenses
applicable to Open Source Components require Licensor tomake an offer to provide
source code or related information in connection with the Software, such offer is hereby
made. Any request for source code or related information should be directed only to
Topcon via email at OSinquiry@topcon.com.
3. Ownership. Title to and ownership of all proprietary rights in the Software, as well as
any writings, works or copyrightable subject matter derived from the Software, will at all
times be, and shall remain, the property of Topcon or any third party fromwhomTopcon
has obtained rights. Except as expressly provided in this Agreement, no rights or licenses
are granted to you by Topconwith regard to the Software.
4. Crash; Bug Reporting and Feedback. The Software provides youwith the ability to
report performance issues/feedback and suggestions to Topcon. In the event that you
chose to report any performance issues to Topcon the Software will gather the relevant
job file and Device and Software settings and save to a file that youmay forward to
Topcon. Such information and feedback shall be used by Topcon to develop, provide
and improve Topcon’s products and services, resolve bugs and faults, and to facilitate
the provision of Software updates, product development, management and support and
other services to you (if any) related to the Software. You hereby grant to Topcon a
perpetual license to use, perform, copy, modify of the information that you supply to
Topcon under the process and for the purposes described in this Section 4.
5. Analytics; Use of Aggregate/Anonymized Data. The Software is enabled to share
anonymized usage data with Topcon from time to time via the internet. Topcon uses
such data in the aggregate, with anonymized usage data provided by other users, in the
pursuit of its legitimate commercial interests, including for industry analysis,
benchmarking, analytics, product/service improvement and development. You agree
that Topconmay collect, use and disclose such information that does not incorporate
personal information or otherwise identify you or your users. Youmay disable the
analytics gathering functionality in the “Information” page in the Software.
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5.1. Disclaimers. UNLESSOTHERWISE SET FORTH IN ANEXPRESS TOPCON
WARRANTYSUPPLIED INCONNECTIONWITH THESUPPLYOF THE
DEVICE/SOFTWARE, THE SOFTWARE IS PROVIDED “AS IS” ANDNEITHER TOPCON
NOR ITSDISTRIBUTORSPROMISE, REPRESENTATIONORWARRANTIES,
WHETHER EXPRESSEDOR IMPLIED, REGARDINGORRELATING TO THE
SOFTWAREAND TOPCONSPECIFICALLYDISCLAIMS IMPLIEDWARRANTIESOF
MERCHANTABILITY, NON-INFRINGEMENTAND FITNESS FORAPARTICULAR
PURPOSEWITHRESPECT TOSAID SOFTWAREOR THEUSE THEREOF. TO THE
MAXIMUMEXTENT ALLOWABLEBY LAW, THEUNIFORMCOMMERCIALCODEOR
OTHERSIMILARUNIFORMLAWSSHALLNOTAPPLY TO THIS AGREEMENT.
YOUEXPRESSLY ACKNOWLEDGEANDAGREE THAT TO THE EXTENT PERMITTED
BYAPPLICABLE LAW, USEOF THESOFTWAREANDANY FEATURES/SERVICES
PERFORMEDBYORACCESSED THROUGHTHESOFTWARE IS AT YOURSOLE
RISK AND THAT THE ENTIRE RISK AS TOSATISFACTORYQUALITY,
PERFORMANCE, ACCURACYANDERROR ISWITH YOU.
TOPCONDOESNOTWARRANT THAT THE FUNCTIONSCONTAINED IN, OR
SERVICES PERFORMEDORPROVIDEDBY THESOFTWAREWILLMEET YOUR
REQUIREMENTS, THAT THEOPERATIONOF THESOFTWAREWILL BE
UNINTERRUPTEDORERROR-FREEOROPERATE INCOMBINATIONWITHANY
OTHERHARDWARE, SOFTWARE, SYSTEMORDATA, THAT ANY
SERVICES/FEATURESWILL CONTINUE TOBEAVAILABLE, THAT THESOFTWARE
ORSERVICES/FEATURESWILL BECORRECTED, OR THAT THESOFTWAREWILL
BECOMPATIBLEORWORKWITHANY THIRD-PARTY SOFTWARE,
HARDWARE/EQUIPMENT (e.g., consoles, connectivity hardware, ISOBus, ECUs, etc.),
APPLICATIONSOR THIRD-PARTY SERVICES.
YOUAGREE THAT YOUARESOLELYRESPONSIBLE FOR THEPROPER
MAINTENANCE, OPERATIONANDSUPPORTOF THIRD-PARTY
HARDWARE/EQUIPMENT THAT YOUMAYUSE INCONNECTIONWITH THE
SOFTWAREANDYOUASSUMEALL RISKRELATED TO THEPROPEROPERATION,
SUPPORTANDMAINTENANCEOFSUCHHARDWARE/EQUIPMENT.
TOPCONDOESNOTWARRANTORGUARANTEE THEACCURACYORSERVICEOF
GPSUNITS THAT AREUSED INCONNECTIONWITH THESOFTWARE.
6. Limitation of Liability. TOPCONAND ITSDISTRIBUTORSSHALLNOTBE LIABLE
FOREDITORIAL ERRORSOREDITORIALOMISSIONSCONTAINED IN THE
SOFTWAREOR ITSDOCUMENTATION. TO THEMAXIMUMEXTENT ALLOWABLEBY
LAW, INNOEVENT SHALL TOPCON, ITS PERSONNELORDISTRIBUTORSBE
LIABLEUNDERANYCLAIM, DEMANDORACTIONARISINGOUTOFORRELATING
TO THESOFTWARE, ITS USE, INSTALLATIONORTOPCON'SORDISTRIBUTORS
PERFORMANCEOR LACK THEREOFUNDER THIS AGREEMENT FORANYSPECIAL,
INDIRECT, INCIDENTAL, EXEMPLARYORCONSEQUENTIAL DAMAGES,WHETHER
ORNOT TOPCONHASBEENADVISEDOF THEPOSSIBILITYOF SUCHCLAIM,
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DEMANDORACTION. UNDERNOCIRCUMSTANCES, INCLUDINGBUTNOT LIMITED
TOANEGLIGENT ACT,WILL TOPCONOR ITS AFFILIATES, AGENTS, EMPLOYEES,
ORDISTRIBUTORSOR LICENSORSBE LIABLE FORANYDAMAGESOFANYKIND
THATRESULT FROM (i) THEUSEOR THE INABILITY TOUSE THESOFTWARE; (ii) THE
TIMELINESS, DELETION,MIS-DELIVERY, OR FAILURE TOSTOREANYDATA,
COMMUNICATIONSORSETTINGS; (iii) THECOSTOFGETTINGSUBSTITUTE
GOODSANDSERVICES; OR (iv) UNAUTHORIZEDACCESS TOORALTERATIONOF
YOUR TRANSMISSIONSORDATA EVEN IF SUCHPARTYHASBEENADVISEDOF
THEPOSSIBILITYOF SUCHDAMAGES. In no event will Topcon’s or its distributor’s
liability in connection under this Agreement exceed the amount you actually paid for the
right to use the Software. This limitation is cumulative, with all payments to you for claims
or damages being aggregated to determine satisfaction of the limit. The existence of one
ormore claimswill not enlarge this limitation on amount.
7. Indemnification. YOUSHALL INDEMNIFY ANDHOLD TOPCONAND ITS AGENTS,
OFFICERS,MANAGERS, EMPLOYEESANDDISTRIBUTORSHARMLESS FROMAND
AGAINST ANYANDALLCLAIMS, DEMANDS, SUITS, JUDGMENTSANDEXPENSES
(INCLUDINGREASONABLE LEGAL FEES ANDEXPENSES) ARISINGOUTOFOR
RELATING TO THEBREACHBYYOUOF YOUROBLIGATIONSUNDER THIS
AGREEMENT. YOUAGREE TOGIVE TOPCONPROMPTNOTICEOF SUCHCLAIMS
AND TOPERMIT TOPCONTOCONTROL THEDEFENSEORSETTLEMENT THEREOF.
8. Export Control. Youmay not use or otherwise export or re-export the Software except
as authorized by United States law and the laws of the jurisdiction(s) in which the
Software was obtained. In particular, but without limitation, the Softwaremay not be
exported or re-exported (a) into any U.S. embargoed countries or (b) to anyone on the
U.S. Treasury Department's list of Specially Designated Nationals or the U.S.
Department of Commerce Denied Person’s List or Entity List. By using the Software, you
represent andwarrant that you are not located in any such country or on any such list.
You also agree that youwill not use the Software for any purposes prohibited by United
States law, including, without limitation, the development, design, manufacture or
production of missiles, nuclear, chemical or biological weapons.
9. Data Protection. You and Topcon acknowledge and agree that you and Topconwill
comply with any applicable data protection law. If it is necessary that Topconwill handle
personal data, it will be processed by Topcon in accordancewith the applicable data
protection laws and Topcon’s Privacy Statement available at:
https://www.topconpositioning.com.
10. General. This Agreement shall be governed by and construed and enforced in
accordancewith the laws of the state of California, without regard to conflicts of laws
provisions. Any action concerning this Agreement shall take place in the state or federal
courts located in San Francisco, California. If for any reason any provision of this
Agreement, or a portion thereof, shall be unenforceable, that provision shall be enforced
to themaximum extent permissible so as to affect the intent of this Agreement, and the

https://www.topconpositioning.com/
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remainder of this Agreement shall continue in full force and effect. This Agreement
constitutes the entire agreement between us and youwith respect to the Software and it
supersedes all prior or contemporaneous communications, agreements and
understandings between Topcon and youwith respect to the subject matter hereof. No
joint venture, partnership, employment, or agency relationship exists between you and
Topcon as a result of this Agreement. The failure of Topcon to enforce any right or
provision in this Agreement shall not constitute a waiver of such right or provision unless
acknowledged and agreed to by Topcon in writing. A printed version of this Agreement
shall be admissible in judicial or administrative proceedings.
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