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Intellislope® Tile Plow Control System

Installation
Components and Identification

Display

The InCommand™ display will mount in the cab. Use the
provided cables in the cable kit to install power direct to the
battery terminals, routing them out of the way, and clear of
moving parts. Use the provided zip ties, to secure the
cables. Coil excess cables in an area that will not get caught
on moving parts. A RAM mount is provided to mount the
display in the cab, and allows for flexibility to install where
windows and gauges are not obstructed.

Locate the 4001979-3 cable, and route this toward the back
of the tractor. For most front wheel assist tractors this cable
should reach to the plow harness that is installed on the tile
plow. Extension cables are available in 6, 12, and 24 ft
lengths for 4-Wheel drive tractors

Plow Harness
WMC Module

~— GPS Antenna Location

Cable Routing

Proportional

Valves
Down

Pressure
Manifold

Figure 1

Locate cable PN 4003415. This will be mounted on the plow, with the single round cable connector at the hitch. There are
2 weather pack connectors that will connect to the proportional valve. Route the cable as shown below to ensure that
moving parts do not pinch cables, extensions, or adapters.

PN 2006029-ENG Rev. N 1
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Intellislope® Tile Plow Control System

Water Management Module

The module is designed to be oriented so the cable connections
face the tractor. This is so the sensors are oriented correctly and
work as designed. Use the provided module adapter plate and
hardware to secure the module to the plow in the location as shown
on the previous page. The label should also face up when installing. A iﬁfgﬁ!
See below image.

Make sure to color match the connections from the harness to the module and don't force the connections. This can
prevent damage to electrical pins. The round connections on the harness are used to power the GPS receiver. The 3 large
and 1 small square connections will connect to the module. The Brown connector will be used for the GPS signal input.

LED (1) and (2)
+ Off —CANBUS isidle
« Flashing Green—CAN BUS communicating

+ Blinking Yellow—Active BUS error when other devices are
transmitting/receiving

- Solid Yellow—~Passive BUS error when no other devices are
acknowledging

« Solid Red—BUS Off
LED (Power)

+ Off - no power
+ Solid Red - Low voltage

+ Solid Green — Good power

PN 2006029-ENG Rev. N 3



GPS

Make sure the GPS receiver is mounted over the top of the cutting plane. There will be 2 cables that will connect the GPS
receiver to the module, one is specific to the GPS receiver. The other cable connects to the WMC and has a standard
connection for all GPS adapters.

Double check to make sure that all connections are made and snug, and all cables are secured and not routed in areas that
will be pinched.

GPS Receiver Configuration

For Intellislope® to receive GPS information from the receiver, the receiver needs to be sending out NMEA GGA, VTG, and
GSA messages. NMEA is a standardized output that virtually every GPS receiver supports. When connecting non-Ag Leader
receivers for use with Intellislope, the customer is responsible for knowing which port they are connecting to the WMC for
NMEA output and configuring the output of that receiver.

For all receiver types, make sure that the following messages are turned on and that the receiver has an RTK fixed position.
« Baud—19200 or 38400
« Hz—50r 10 Hz
« NMEA messages—GGA, VTG, and GSA. Turn off all other messages.

- Terrain Compensation—Receivers with built in terrain compensation must disable it, or plow performance issues
may occur.

Some Ag Leader receivers connect through different ports. See below for specific models:

+ 7500/6500—Configure the above settings on Port B. Use GGA (Position). Verify StableLoc® and NMEA Talker are
turned off.

- ParaDyme/GeoSteer/GPS2500—Configure the above settings on Port A. ParaDyme and GeoSteer need to output
GGA current. ParaDyme and GeoSteer antenna heights must be set to 0 in the steering vehicle profile.

Create Configurations
Configuration Wizard

> w > | configuration I> @ | >|  Tiing
OR

[y

The wizard will then guide you through the process of creating a configuration. After finishing the wizard, the complete
configuration should now appear on the Configuration Setup screen and is now able to be selected when starting a new
field operation.

Setup Tile Controller
Configuration Setup

@ > w > corfiguraion > - > %

NOTE! Use the Manage Equipment button to view a list of specific vehicles and implements.

mio




Intellislope® Tile Plow Control System

Implement Offsets

Press| Vehicle Offsets | to adjust vehicle
offsets Configuration Setup
’ Vehicle ﬁ
Case |H 500 Quad
Speed Input B hicli Implement: SoilMax Stealth Controller: WM Control
Press E E to mOdlfy source Of Full swath: 3.2808 ft Serial Number: Unassigned
Sections: 1
speed.
Speed
Input
Equipment Csnnttt(uller
‘ Settings CLngs
Press Offsets to adjust plow
offsets that were Setup when Creatmg Implement Offsets: SoilMax Stealth

configuration.

Antenna

Tip: Location from antenna (horizontal) is the

horizontal measurement of the tip to the S
antenna. An example is if the tip is 24 mcbes Antenna Height from
front of the Antenna, you would enter 24 inches Ground

and front (as shown). Antenna to plow

Tip Location from
Antenna (Horizontal)

Antenna Location
from Centerline

Note: Antenna Height from Ground measurement
must be taken with the implement raised all the
way up in transport position.

Water Management

M > w > configuration

Configuration

Controller
Settings >

PN 2006029-ENG Rev. N 5



Pitch Plow check box—Check this box only if
the machine is a pitch plow (also called
cantilever). Water Management

If this box is not checked, Pitch Gain, Pitch Zero,
Suggested Calibration, and Start Compensation

boxes will be grayed out and unavailable. o Gain ek

Calibrate

Verify
Control

’ [V Pitch Plow

This setting effects the operation of Intellislope e aso | Rt e
and itis crucial that it is set correctly. When check e
box is checked, it indicates that the machine i 350 Pitch
being controlled is a pitch plow and the sm Up Valve
elevation of its cutting edge is determined by il e i
the pitch of the plow. This must be un-checked S a0y 0 DonDiaLe
if the machine is not a pitch plow. Parallel link S :
lows and trenchers are both non pitch p
plows and trenchers are both non pitch plows

because the elevation of the cutting edge of the
maching is directly effected by the hydraulic
cylinder displacement. In this case the GPS
receiver must move with the cutting edge for
proper control.

The following table summarizes the interaction between the pitch plow setting and adjustments on the “Performance
Setup Screen”.

Adjustment Pitch Plow Checked  Pitch Plow Un-checked Comments
Pitch Gain Ves No effect P|'tch Gain only has effect when Fhe system |s§ontro|||ng
pitch, and thus only when configured as a pitch plow.
Look Ahead Distance only has effect when the systemis
Look Ahead : . .
. Yes No effect using pitch to control elevation, and thus only has effect
Distance ) .
when configured as a pitch plow.
GPS-Only Gain only has effect when the system is
‘ directly controlling elevation in systems where the
GPS-Only Gain No effect ves hydraulic cylinder directly controls elevation (nota pitch
plow).
Pitch Zero Yes No Effect Current calibration value to maintain grade
Start Compensation Ves No Effect sett|ng .to combat soil pressure at the start of a tile
installation

Pitch Gain—Determines voltages necessary to effectively adjust pitch. It defaults to a value that works well for the Parker
proportional valve and most hydraulic system flows and pressure. The gain may be increased for tractors with lower flow
and pressure. Setting the gain too high will cause the plow to respond in an unstable and erratic way. The higher the gain
the more aggressive the valve responds.

Pitch Zero—Sensor reading that corresponds to level installation. Value will be set automatically after running Pitch
Calibration. See "“Ongoing Pitch Zero Adjustment”on page 7.

Reset to Default—Resets Water Management Module to default. Settings may need to be re-entered and new
calibration required.

Suggested Calibration—Fvery time a Grade Control or AutoTile® run is completed the system updates this number to
indicate the pitch zero during that run. If your plow tends to run low, this number will likely be higher than the pitch zero,
so increase the Pitch Zero to match this number if the On Grade indicator signifies the plow running low. Conversely if it
runs high, then decrease the Pitch Zero to match this number. It is very important to watch this number to see if the
Suggested Calibration number stays close (within 10) of the Pitch Zero. If it is more than 10 off either way, you should lower
or raise the Pitch Zero to bring it to the Pitch Zero Suggested Calibration number.




Intellislope® Tile Plow Control System

i NOTE! The suggested calibration and current pitch zero are viewable during operation under the diagnostics button

for the Water Management module.

If for any reason the plow was operated in Grade Control or AutoTile mode with the plow out of the ground, then the
Suggested Calibration number will be meaningless and should be ignored. Use the button beside the “Suggested Value”
and set the Pitch Zero to the "Suggested Value” (the pitch number will be over written with suggested).

Set as Pitch Zero—Sets the Pitch zero to the number provided by the “Suggested Value”.

Start Compensation—At the start of an installation, the cutting edge of the plow tends to drop slightly as the shank
contacts the soil. Start Compensation allows the operator to specify an initial upward pitch to offsets this drop. The extra
pitch is reduced to zero over the first 2 meters after which it has no effect. Setting Start Compensation to zero is equivalent
to turning it off. A typical setting is 2%.

GPS-Only Gain—This gain only applies when the Pitch Plow box is un-checked. It determines how aggressively the
system reacts to elevation errors when controlling machines that are not pitch plows.

Value is normally set to 5 or less. Trial and error may be required for best results.
Ongoing Pitch Zero Adjustment

The Pitch Zero may need to be manually adjusted from time to time so that it remains the setting for level installation.
The following may require it to be readjusted:

« Change in soil characteristics in which the plow operates, since soft or wet soil can cause the plow to “slip”relative to
its pitch

« Substantial change in grade of the ground in which the plow operates
« Remounting of the module to the plow

+ Change in ambient temperature.

i NOTE! The best strategy is to let the On Grade indicator guide any adjustment. See “On-grade indication”on

page 28.

Plow Starting Numbers

Soil-Max® Gold Digger Stealth ZD Soil-Max® Gold Digger 48 in. Plow
suggested Starting Values suggested Starting Values

Pitch Plow Checked Pitch Plow Checked
Pitch Gain 20 Pitch Gain 15
Pitch Zero 900-950** Pitch Zero 900-950**
Start Compensation 2% Start Compensation 2%
Up Valve Threshold 28 Up Valve Threshold 28
Down Valve Threshold 28 Down Valve Threshold 28
Look-Ahead Distance 66.9 in Look-Ahead Distance 45in.
Recommended Pressure 2950 PSI Recommended Pressure 2950 PSI

**This is an average range seen after calibration is completed.

Rule of Adjustments
- If the plow is predominantly tracking below the target (too low), according to On Grade indicator, increase it.
- If the plow is predominantly tracking above the target (too high), according to On Grade indicator, decrease it.

« Otherwise leave it alone.

PN 2006029-ENG Rev. N 7



Even when the Pitch Zero is well adjusted, the on-grade indicator may reflect deviations from on grade, which is normal
and expected. The plow tends to round off sharp corners in the target profile. This will cause either high or low indications
as it does so.

There is also a certain amount of deviation within a channel about the target profile that is typical as the control system
hunts for the target and responds to external disturbances such as driving over rough terrain. The operator should remain
aware of the on-grade indicator, and if grade error starts becoming abnormally large or erratic, he should look for any of
number of pitfalls which can be giving rise to the problem.

Noise or error in the GPS elevation, noise in the pitch signal, rocks, soft spots, some degree of control system hunting and
overshoot, among other things, can cause brief deviations from on grade. Only when the plow is consistently high or low
does the Pitch Zero need adjustment.

If any of the following occur, the Suggested Calibration should be ignored:
« Operating in the “Installing” state while the plow is out of the ground.

+ Operating in the “Installing” state, while any external force is being applied to the shank, including any of the
following:

-Lifting or lowering using the three-point hitch or wheel frame
-Not placing the three-point hitch or wheel frame into float during installation

-Exerting force on the shank by manually extending or retracting a hydraulic cylinder such as the diagonal lift
cylinder on a Parallel link plow

-Operating a Soil-Max pull-type plow too shallow such that the wheel cylinder forces have too large a
component in the vertical direction.

+ Operating in the “Installing” state when GPS, GPS quality or GPS RTK correction is lost.
« Installing a tile run in Pre-Ripped ground

« Operating in the “Installing” state when the three-point hitch, wheel frame, or raise/lower diagonal cylinder on a
parallel link plow is not fully in float.

If any is known to occur, the Suggested Calibration number should be ignored until after the next run.

@ > w > Configuration > - > % > Csoer;;rsgir

Verify Control

Verify Control will check to make sure hydraulics
are functioning correctly and determine the
voltage necessary to move the cylinders.

Water Management

Verify
Control

’ v Pitch Plow

Hydraulics

. . Pitch Gain 20 Check
i NOTE! This may require that you move —
alibrate
over a trench to allow the plow shank to Pitch Zero oo || Resetto Roll
move freely, and not overturn or interfere Calibrate
. Suggested 350 Set as %
with the ground. Calibration Pitch Zero
. Start =
Adjust the Up/Down Valve Thresholds, and then Compensation Thieshold
go to the Verify control screen and use the GPs-Only ) Down Valve
& Threshold

Gain

Up/Down arrows. Adjust the up/down threshold

values until moving the arrows makes the L°°[',‘;§‘J;ﬁii 3

implement start to respond.

To run the Control Verification, press button and
follow instructions on the display.




Intellislope® Tile Plow Control System

If the implement responds opposite of the commands (for example if the UP button makes the plow go down). Verify
correct hydraulic flow direction and hydraulic hose connections. If hydraulics are correct, switch proportional connectors
or valve polarity.

Up Valve Threshold, Down Valve Threshold—These two settings control how much voltage needs to be applied to
the valve to cause the cylinder to begin to move. The higher the number, the higher the voltage the system will apply to
begin moving the cylinder, and the quicker the response. The lower the value, the more slowly it will move. On the previous
screen, use the up and down buttons to see if those values improve response.

Hydraulic Pressure and Hose Hookup

Itis critical to have hydraulic pressure when operating the plow. Take care that the hydraulic flow is in the correct direction.
On the front of the Soil-Max hydraulic valve near the hydraulic lines you will see a P and T which stand for pressure and
tank. The hose that has the pressure on it is the hose that goes into P or the pressure side of the valve. You can normally
tell the pressure side by the stiffness and vibration feeling in the hose.

The tractor's accessory oil pressure should be set high and in the detent position. Pitch plows encounter large forces which
must be overcome by the cylinders. High hydraulic oil pressure is required to generate these large forces. Setting the oil
pressure too low will cause pitch control errors.

When using a Soil-Max Gold Digger tile plow, the minimum recommended pressure setting is 2,600 pounds per square
inch and the minimum recommended flow setting is 10 gallons per minute.

If the cylinders neither retract nor extend then one of the following may be the cause:
Problem—No hydraulic pressure is available.

Solution—Tractor must be running, hydraulic detent engaged and hydraulics must be connected to proportional
valve.

Solution—Hoses may be reversed or you may have a bad hose connection.
Problem—Harness is not securely connected to both module and hydraulic valve.
Solution—Check that module-side plug is completely inserted and the connector is locked.

Solution—Check that the valve solenoid connectors are fully seated and screwed down.

Hydraulics Check

This is an automated exercise that only applies to implements configured as ‘Pitch Plows'that will extend and retract the
pitch cylinders in order to correctly set the valve polarity.

This requires that you detent your hydraulics and may require that you move over a trench to allow the plow to move
freely, and not overturn or interfere with the ground (suggested to do this away from concrete). Several items are checked
during this exercise:

+ Module is connected properly
+ Cables are secured to the proportional valve correctly.
« Hydraulic flow is set high enough

« Solenoid connections are secured for operation

PN 2006029-ENG Rev. N 9



Roll Calibration

1. Position the vehicle and implement on a )
level surface.

Roll Calibration

Instructions: Current Roll: -
2. Mark the |OcatIOﬂ Whel’e the |mp|ement . Pos;tiun the vehicle and implement on a fairly level Move to first position
. P surface.
wheels are contacting the ground if it is a . _
X . R . Mark th_e location wher_e_th_e |mp|ement_wheel5 are ‘ Set Roll ‘ Reset ‘
- tacting th d if it Il-t: I t.

pull-type implement. If the implement is a P mplment s I ool ok e oceon
lift mounted, mark the location of the rear of therrear:wheels of the vehicle

B . Press the "Set Roll" button to take the first roll sensor
wheel of the vehicle. e

. Turn the vehicle and implement around to face the

3. Press the “Set Roll"button to take the first opposite direction and place the wheels on the
. opposite marks made on the ground in step 2.
roll sensor reading.

. Press the "Set Roll" to take the second roll reading.
The Calibrated Roll for the implement should now be
displayed.

Note: Press the Reset button at any time to start the
calibration procedure over.

4.Turn the vehicle and implement around to face the opposite o G
direction and place the same wheels on the marks made on the o
Move to second position Roll calibration complete

ground in step 2.
Reset ‘ Set Roll

5.Press the “Set Roll"to take the second roll reading.

Current Roll: -

‘ Set Roll

The Calibrated Roll for the implement should now be displayed.

i NOTE! Press the Reset button at any time to start the calibration

procedure over.

Pitch Calibration

Pitch ca~||brat|on numbgr ERT—
determines sensor reading for

Grade Control

=, Pitch Callbration level installation. Plow status
: will read “Not Calibrated”until [ %9*
IMPORTANT! Verify plow control using the Control Verification Not Calibrated . . . .
screen prior to calibrating pitch. For best results, it is PItCh Ca | | bratlon IS ran. Oﬂ |y
recommended to calibrate in a relatively flat and open field Manual Control . +
without obstacles to manuever. after haV|ﬂg fo”ovved those

. Using the manual control buttons, pitch the plow into the i i i
ground approximately 30-40 inches (1 meter) deep. IﬂSUUCTIOﬂS Wi || you need to

. Continue to pull forward and manually adjust the pitch of adJ ust th IS pI'[Ch Zero num ber.
the plow until the plow is running approximately at the
grade that matches the ground.

. Press the Start button to begin the calibration routine. A}:—ter thlﬁ In ltlal Ca|||| kératlon ru n' utacebicelks i
. Adjust the Target Grade to match the grade of the ground the P|tC Ze rowi e set m
and proceed forward with the Plow in the ground. automat|ca | |y From ’[hel’] on,
. Adjust Te t Grad: t Grade Breaks if t .
avoid running too shallow of too deep. any changes to the Pitch Zero m
Note: Grade breaks are applied in the positive or negative ﬁeed '[O be made Manua | |y

direction relative to the Target Grade setting (For example:
A positive Target Grade will provide positive grade breaks.)

To run Pitch Calibration, Press Pitch Calibration

. When the status display at the top of the controls changes
to "Calibrated", calibration is completed. Press the Stop buttoﬂ and fo”ov\/ instructions given on the
button and use the manual controls to pitch the plow back ance X . K ) . X
gutoltheround, display. When running a pitch calibration, it can

take up to 600 ft of level or constant grade

ground to complete.
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Intellislope® Tile Plow Control System

Look-Ahead Distance

This normally does not need to be adjusted on Gold Digger plows following the default value chart. On other plows, start
by setting the horizontal distance (in inches) from the tile boot to the shear of the plow. If performance is not optimal,
longer distance will smooth out the plow and make it less reactive. A shorter distance will make the plow react quicker but
may cause oscillatory “hunting”about the target elevation.

i NOTE! Default valve 66.9 in. for Gold Digger Stealth ZD plows and 45 in. for ZD48 in. plows.
Antenna Offsets

a> w > configuration >-> % > Offsets

Antenna to Plow Base

Measure the vertical distance straight down
from the GPS antenna to the very bottom of the
plow (bottom of the skid plate). AutoTile uses Antenna
this distance to compute the tile trench
elevation from the GPS antenna's elevation. Antennaflocation 96 in [

from Hitch Point

Distance affects the depth because it affects Antenna Height from .
how far the plow shear is below the antenna as S
Antenna to Plow

itis lowered. Ron

Antenna to Tip (Horizontal)—This is the ipLoar o
distance from the Antenna to the tip of the plow e - .
or cutting edge. If you had a rope hanging from Centerline -

Implement Offsets: SoilMax Stealth

straight down from the antenna, it would be the Note: Antenna Height from Ground measurement
. . must be_taken with the_lr_nplement raised all the
horizontal measurement from the tip to the R A A

rope. If the tip was 24 inches in front of the
antenna, you would enter 24 in front.

Antenna To Ground—This measurement tells
AutoTile how high the GPS antenna is above the
ground when surveying. Measure from antenna, straight down to ground when plow is in surveying position. Plow must
be completely lifted and plow boot is pitched all the way up.

Topography

From the mapping screen, press “Topography”button to enter the Topography screen which allows TR
user to setup Topography functionality. ] Bouncry =S

The display allows you to record points that can be used to make a reference layer that is relative to the g Headtond E]
elevation throughout the field. This can provide you with valuable information in regards to the highs

and lows of a field when you may not be able to visually tell with the naked eye. Surveying and Tiling | # Topography E]
operations will probably benefit the most with respect of where to place the mains and laterals in a )
field. 7

@ ATTENTION!: Requires RTK GPS signal to collect the accurate elevation data.

You can also import data from mapping software such as SMS™ Advanced via .agsetup files.
Topography screen

You are allowed to have multiple topographical elevation surveys for the same field. This can be useful for different
applications, for example:

+ One topographical survey that is for the entire field. This will give you a greater perspective of the whole field.

PN 2006029-ENG Rev. N 11



An additional topographical survey, driven at very dedicated portion of the field. This would allow you to have greater
elevation detail in certain areas if you need it.

By default the naming that is generated in the display will be Date/Time based. You can export surface elevation data from
software packages like SMS Advanced into the display, and those will be tagged with the field name and the date exported
(both examples are in the screen shot).

You can also add points to existing topographical surveys and save them.

Only one topographical survey can be active at a time. When exported as an .agsetup or .agdata file, this will be the survey
that is exported. Non-active surveys will stay in the display. At any time you can remove an topographical survey, and
collect a new one.

The topography layer can be turned on/off as a
reference layer during any operation using:

New Survey button

Press to create a new topographical survey

@ Topography

Add to Selected button

Elevation Surveys

Press to add to an topographical survey USRI
Minus (-) button

Press to delete a topographical survey
Enable checkbox

Press to turn topographical reference layer
on/off (Enable checkbox functions the
same as Topography checkbox in Map
Options screen - shown below.)

Set Active New || Addto

Survey ||Selected|| — ”pEnable

Select the desired topographical survey
from list and use button to set as active.

Enable checkbox on Topography screen < g optons

(shown above).

I  Data ‘ I W Grid ‘ I ¥ Guidance

Using the Topography checkbox on the

Map Options screen Ip foundary ‘ IpT"pOg'ap“y ‘

Follow View

Clear Map Load [ Map Shift
Reference |

12



Intellislope® Tile Plow Control System

If you have RTK GPS reception, you are allowed to
collect an elevation survey. This will allow you to

collect the Latitude/Longitude and elevation | =

values as you traverse the field.

. Headlands

A point will be dropped every 10 ft as you drive
regardless of speed, or direction. If you are
collecting during operations like planting or
application using AutoSwath™, it will also log
points outside the boundary of the field (i.e.
through a grassed waterway) to get the most
information throughout the field.

During collection of an elevation survey, points
will be logged to the file every 10 ft. An on-screen
visual will appear in the form of a single black dot
(A) every 100 ft.

ATTENTION!: Itis critical that the GPS
Antenna to ground measurement is
correct in your configuration, any error in this measurement, will add to the error in the data logged.

The following are suggestions to get the best possible elevation survey for a given field. Following these recommendations
will provide the best results for your field.

« Keep swaths in the field to 62 ft or less, the closer the better.

- Driving a dedicated route at the lowest or highest points in a field (i.e. lengthwise of a grassed waterway, or at the top
of a ridge) then traversing the field in regular swaths will provide the best detail of the field.

« If surveying with the tile plow antenna, ensure that the plow is in the fully raised position.
« Driving too fast with mounted plows, can cause bouncing and affect quality.

- Surveying with harvesting equipment can provide streaked maps as the hopper filling and unloading can affect the
height of the vehicle, and therefore antenna.

After the survey points have been collected, they
will be converted into a surface layer in which
you can define the color scheme Red, White,
Blue, or Brown-Tan.

You can select the number of legend ranges for
your field that will show the areas desired. This
theme will be used for each field until changed.

SIE= T

Hues will represent:
Red, white, blue scheme

Darker blue = Lower elevation.
Darker red = Higher elevations.

White will be a transition color between.

Brown-Tan scheme
Dark brown = Lower elevations. =N

Tan = Higher elevations.

<N\
i

If at any point during collection your GPS correction status changes out of RTK fixed, logging will be suspended.

If you re-acquire the RTK signal, logging will automatically resume.
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Atany pointyoucan| || |(pause)or| B |(stop) collection of the elevation survey,and then| | (resume)as

needed.

If you forget to stop logging as you leave the field, you will be prompted with the message that data collection is still active,
and be given the option to continue logging, or end operation.

i In Odd-shaped fields, the surface rendering of the elevation will connect areas even if you haven't driven through

that area.

Survey
About Surveying

AutoTile can make tiling much easier by creating a sophisticated target profile that hugs the topography of the ground at
a selected depth. AutoTile requires that a survey is taken, which records the soil elevation profile, before installing tile. The
profile is created by driving over the path where the tile will be installed with the Intellislope system in Surveying Mode.
The profile is used to create the target profile for tile installation.

Surveying With a Vehicle (Not With Plow)

Surveys may be conducted prior to installation. This allows the flexibility of performing surveys with other vehicles such as
ATVs, trucks or utility tractors. The survey log can be saved on a USB drive and transfered to a different vehicle or display for
installation. Ensure that the GPS antenna is securely mounted, and that the Antenna Distance To Ground entered in the
Machine Setup screen is correct. Survey logs record the elevation of the ground based on this setting. The log will reflect
the setting at the time the survey was made. Any change to the Antenna Distance To Ground setting will not take effect
until the next survey is performed.

[tis also strongly recommended that if doing a survey days prior to installation that the GPS Base station is not moved, or
is reset in exactly the same location as when the survey was collected. Failure to have the base in the same location can
render the surveys inaccurate, requiring them to be redone.

6 Press the Water Management App to begin the field operation wizard. Be sure to choose the correct surveying

configuration.

Drive to the location where you want to startthe 3 0.0 e 0e 2"
{
/]
Distance: - ft
s Elevation: 8145 ft
10 20 30 40 50 60 70 80 90
[
ERN
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Intellislope® Tile Plow Control System

Drive the path where tile will be placed. At the 0.0

end of the path press .

Confirmation Screen will appear.

(=)

SR

Survey

@ Do you want to end this survey?

] x|
Press to end survey.

Distance: 629.8 ft
Total Rise: 415 ft

866
Surveys
840 Elevation: 856.0 ft
Stop Survey 814 Avg Grade: 6.59 %
0 75 150 225 300 375 450 525 600| 675

Surveying with Plow

When surveying with the installation tractor and plow, the plow must be completely raised so the GPS antenna distance
to ground is consistent for every run and matches the Antenna Distance To Ground entered in the display.

For pull type plows, make sure the wheels are all the way down, and the plow shank is pitched up. For mounted, or 3pt
mounted plows make sure the linkage is all the way up, and the plow shank is all the way up.

Press Mode to view Select

Mode Screen. Select Mode

Select Survey mode | Survey Mode

Manage Surveys AutoTile

Survey Mode Install Mode

PN 2006029-ENG Rev. N 15



Drive to the location where you want to start the 0.0

“Start Survey”will change to “Stop”.

(=)

SR

As you drive, your path will be indicated with a
green line.

Try to get as close to the outlet or main
connection as possible (whether at the start of
the survey, or the end of the survey, doesn't J
matter), before ending the survey, but do not
back up or make a loop around the starting hole
while you are still surveying. Drive past the start

of installation and near it if possible. Distance: it
Surveys :12 Total Rise: - ft

814.5 ft

Elevation:
811 Avg Grade: - %
10 20 30 40 50 60 70 80 90
B N
[\

Drive the path where tile will be placed. At the 0.0

end of the path press .

Confirmation Screen will appear.

Survey

@ Do you want to end this survey?

866 Distance: 629.8 ft

Mode:
Survey Total Rise: 41.5 ft
Press to end survey. 840 / Flevation: 856,01t

‘ Stop Survey 814 Avg Grade; 6.59 %
0 75 150 225 300 375 450 525 600| 675

5 & BN
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Intellislope® Tile Plow Control System

Managing Surveys

Press Manage Surveys to view Manage MG SRS

Surveys Screen [~ Show Installed iRemove

Tile Type Created + Source

Survey paths are automatically named but the
names can be changed by choosing a survey

and preSS|ng Type aname then press Unknown 10/26/2012 2010122118

to enter it. Unknown  10/26/2012 2010122118

Unknown 10/26/2012 2010122118

Unknown 10/30/2012 2010122118

Unknown 10/26/2012 2010122118

By checking | W showinstalled | you will display the Unknown  10/26/2012 2010122118
installed tile. Unknown 10/26/2012 2010122118

Unknown 10/26/2012 2010122118

An individual survey path can be removed

individually using the button or all

survey paths can be removed using the
button.

Operating Modes

AutoTile—Driving over the tile's path to survey it and then display creates optimal tile placement according to guidelines
set by user.

Unknown 10/26/2012 2010122118

Grade Control—Behaves like a laser control system, except that the grade can be changed without relocating or
adjusting a laser tripod, and grade breaks are not limited by mast size.

Pitch Control—Fall-back mode for when GPS is temporarily unavailable. (Only available on configuration set to “Pitch
Plows”)

Each of these modes of operation are described in detail in its own subsection of this section.

WARNING! Hydraulic machinery can cause bodily injury or death!

The Intellislope control system is designed and tested with safety of operation in mind, however, the operators should
never assume that they can anticipate the behavior of the system while it is powered. Follow these rules:

Stay away from the controlled machinery. Always ensure that no person is within the range of motion of the controlled
machinery while the control system is powered.

If it should be necessary to work in proximity to the machinery, first power off the control system. The system may be
powered off using the display or by removing the system harness.

When controlling machinery other than a Gold Digger plow, the operator must exercise good judgment to ensure that the
range of motion of controlled machinery is clear while the system is powered.

Turning off the display, or cutting the power by removing the accessory power plug, will remove power from the hydraulic
valve solenoids. This will cause the Parker proportional valve, which is standard on the Gold Digger tile plows, to close.

Other components of the machinery, such as hydraulic system elements, have their own safety rules which are outside the
scope of this manual, but which you should familiarize yourself with and follow.
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Installing with AutoTile®

Mode

Survey button on the

Press the ‘

map screen and then on the Select Mode screen,

and press the | Install Mode

Selecting | InstallMode | brings up the survey

selection screen. The selected survey will be
drawn as ared line on the over-head map shown
on theright side of the screen. If a survey has just
been completed, it will be selected by default.

Select the desired survey and press u to
continue.

Select Mode

Manage Surveys AutoTile

Survey Mode Install Mode

Select Survey Line

[~ Show Installed

Remove
Remove All

Tile Type Created Source

Unknown 03/11/2016 |2420010004
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Intellislope® Tile Plow Control System

Modify AutoTile Design

Minimum Grade—This is used by AutoTile to
create target tile profiles. It specifies the
minimum grade you wish AutoTile to maintain. 009 SelectType V|| Select Tile v
0.1% grade is a common minimum grade. Min 1005 4 vehicle PTRE:
Grade affects the target profile that the control T 7 |
system “aims” at. It is normal for some deviation . //’_,_,_J_’—ﬁr
about the target within a channel about the
target profile.

Modify AutoTile Design

Minimum Depth—This specifies the LI TR T T
shallowest depth at which you want AutoTile to _ il il

place tile, at any point in the tile run. Keep in - - -

mind that this depth is to the bottom of the /m\ o - - /M\
trench. You might want to change this distance L —
if you change to a pipe with a larger or smaller _ -
diameter.

Maximum Depth—This is used by AutoTile to
know how deep the plow can go. You can either
use the maximum depth of the plow or use this to limit the depth you wish the plow to run to lower the pull required if
ground conditions are difficult.

Target Depth—This is the depth at which AutoTile aims to install the tile (as long as other constraints permit). This is
usually in the 30-42 inch range. You should adjust this if necessary to keep your tile above impermeable clays. This depth
is to the bottom of the trench.

Switch Start Button

(Start at Top or Bottom of Run) Modify AutoTile Design

On the graph display screen, inst.allation always T — A=
proceeds from left to right. AutoTile assumes you

will start at the lower end of the survey, and that
the lower end is the outlet of the tile.

981 { Vehicle Outlet p

If Intellislope shows your vehicle location at the
right side of the screen when you want to start
installing, press “Switch Start”. The “Switch Start”

50 100 150 200 250 300 350 400 450

button switches the starting and ending Minimum — Minimum  Maximum Target

Grade Depth Depth Depth

Switch
Start -~ -~ -~ -~
0.10 24 in 72 in 36 in
Reverse Save As
Outlet N % N N Default

locations.The ground's profile will be flipped,
and your current position will now appear on the
left side of the screen.
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Modify AutoTile Design

981  vehicle -« Outlet

100 150 200 250 300 350 400 450

Minimum Minimum Maximum Target
Grade Depth Depth Depth

Switch

Start V'S ~ V'S
Reverse - -
Outlet

Reverse Outlet Command

Modify AutoTile Design Modify AutoTile Design

009 Select Type  ¥||Select Tile 009 SelectType  ¥||Select Tile

Outlet pp 972 ‘ Vehicle <« Outlet

969

966
0 150 175

Target
Depth
Switch Switch
Start - Start
Reverse v Save As Reverse
outlet Default outlet

The “Reverse Outlet” button changes which end the outlet is on. The outlet end is the end of the path towards which the
water drains. There is no effect on the ground profile, which remains unchanged. The difference appears in the shallowest
and deepest installation profiles, which now are designed to drain in the opposite direction.

Asyou startinstalling, you should always progress from the left MW
side of the profile graph to the right side. If your vehicle

position indicator is at the right side, press on the profile graph & e
. . . . I
and modify your outlet location and/or your starting location. Depth:
stall Elevation
800 1000 1200 1400 1600/ Avg Grad

You are allowed to start installation at any point along the | e/

surveyed path. If the profile graph is as shown on the left, and you o Rrass to Modify. Design e
start installation, the tile will be placed at a 0.0 grade T
254 D
E

Minij tarting depth: 32 i
252 25 lglcf'num ) a?SIng - 100 " 125 150 A
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Intellislope® Tile Plow Control System

Adjusting Profile to allow Tiling

When a solution exists (which depends on the topography and the constraints you have specified) will be
displayed.
The profiles displayed will enforce the “Minimum Grade”, “Minimum Depth”and “Maximum Depth” constraints that you

select. The display will create a target profile that maintains Target Depth as much as possible. As you adjust these
parameters, the profile will update.

This can be useful in a number of ways. For example, to make the plow easier to pull, you might wish to decrease the
“Maximum Depth” constraint as much as possible.

It is possible that no solution exists given the
topography and constraints. Here, the system

displays the message “2 in of interference at 742 Modify AutoTile Design

ft" Given the topography and user constraints

there is no profile that can be installed that e e e | Sl B
meets all these constraints. 1010  vehicle «outiet

2 in of interference at 742 ft !
0 200 400 600 800 1000 1200 1400 1600
Minimum Minimum Maximum larget
Grade Depth Depth Depth

Switch
Start -~ -~ -~ -~
0.10
Reverse Save As
Outlet N % N Default

Increase the “Maximum Depth”to 75 in. to create
a solution. The shallowest solution requires us to ;
start at least 2.2' deep. Start at this depth or any Modify AutoTile Design
depth greater.

009 Select Type ¥ ||Select Tile v
Press to accept target profile.

2010 ‘ Vehicle <« Outlet

0 200 400 6500 800 1000 1200 1400 1600
Minimum Minimum Maximum Target
Grade Depth Depth Depth

Switch
Start -~ -~ -~ -~
0.10
Reverse Save As
Outlet N % N Default
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Tile Type

Select Tile Type from drop-down menu.
+ Main
+ Sub Main

- Lateral

Select Tile Product

Select Product from drop-down menu or create

e

a new product by pressing and using

the following steps.

Modify AutoTile Design

0001

Select Type ¥ ||Select Product v

1010 ‘ Vehicle

200 400

600

800 1000

1200 1400 1600

Minimum
Grade

Minimum
Depth

Maximum
Depth

Target
Depth

Switch
Start -~
0.10
Reverse
Outlet o

'S

v

-~

-~

Save As
b Default

BN K

Modify AutoTile Design

0001

Select Type v

loi0 ‘ Vehicle

952
0 200 400

<« Outlet

600

800 1000

Select Product

Minimum
Grade

Minimum
Depth

Maximum
Depth

Switch
start -~
0.10
Reverse
Outlet N

-~

4

-~

Save As
Default

N ES
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Intellislope® Tile Plow Control System

Creating Tile Products

Press % on the AutoTile Design screen

Tile Information

Size: 4i
and then press . i Single Wall

Manufacturer:

Enter a name, tile size, form, manufacturer. Any
notes can be added in the memo section.

Press when complete. i L

Name

4in tile

Tile Size: ’

F =
A Single Wall

M facts 5 A
e R Specialists

Memo

PN 2006029-ENG Rev. N 23



Start Depth Message

The plow may be lowered to any depth at or 0.0, % OF w3
below the minimum starting depth, when Pass: 1R Manual Control

installing from the outlet end, or uphill, as in
most cases. Here the plow is still above the
starting depth and a warning message,
“Minimum starting depth: 23 in."is given.

If your starting point for the install is in a location
that is in front of your survey, the “Start Depth
message” may be too shallow as it is reported
based on the first point of the survey. For
example - if the start depth is 34" but you are 30
ft away from the beginning of the survey, you
may have to lower to 35" to maintain your grade
from the start of install to the start of the survey. 170 Press to Modify Design i i
Install || Total Rise: -

764 Depth: --in

You must be within 65 ft (20 m) of the start of the ’_/// pepth:
. . Start Install 758 Minimum starting depth: 23 in evation: 17191t
survey to be allowed to start installation. © 25 50 75 100 125 150 175 | AvgGrade: %

has been lower to proper depth.

[~ Auto Level

-

4

Auto Level—Automatically levels the cutting 0.0 o B OF w2
edge of the plow as it is lowered to its starting
position (pitch plow).

Pass: 1 R

Identical Curve Manual Control

If the machine is not configured as a pitch plow,
the “Up”and “Down"buttons are used to
manually adjust the position of the machine's
cutting edge.

Note that the plow depth indicated on the
screen is relative to the elevation of the nearest
surveyed point, which is not necessarily the
same as the depth in the hole, since the
surveyed path may have ended some distance
from the starting hole.

Mode: 787 Press to Modify Design Distanﬁe: - ft
Install Total Rise: - ft
718 ] Depth: 57 in

WARNING! When the plow has been set . = . o Elevation: 77041t
into the hole, press the “Start Install” ol N O 10 20 O /- M0 | Avo Grce: ==

button to be ready to start installing. B < [N

When pushing Autolevel make sure people are
clear, as the machine will move.

24



Intellislope® Tile Plow Control System

AutoTile in Process 2.0, B (OF w2

0
Z

Bessil AutoTile

As installation progresses, the progress is marked
by a shaded region under the target profile.

If the plow starts substantially below the target
depth, the target profile will initially rise at an
aggressive pitch to reach its target depth, and
then level out.

The overhead map continuously updates to
show your current location in relation to the
path.

Mode: 787 Distanfe: 73.0 ft
Install Total Rise: 0.0 ft
Ly —— Depth: 36in

Stop Install 768 Elevation: 7714 ft
0 25 50 7 100 125 150 175 200 225 | Avg Grade: 0.00 %

On-grade Indication—Intellislope displays how close the current installation point is to the target
elevation.

This is similar to the arrows and on-grade signals displayed on laser masts. The distance off the target
profile is indicated in inches shown as high or low. Otherwise “0.0"is displayed on a background of green.

If this indication shows the plow running consistently too deep, or consistently too shallow, (and it is set
up as a pitch plow) then the Pitch Zero needs to be adjusted on the Machine Setup screen. Please see the
section “Ongoing Pitch Zero Adjustment”for detailed instructions. If you are using a non pitch plow, GPS
Gain can be adjusted.

When reaching the end of the survey path, press 0.0,
the “Stop Install” button to finish the run and Pass: 1R
save the installation log.

Mode: 787 —— Dlstanﬁe: 200.1ft
Install k// Total Rise: 0.0 ft
718 X///A Depth: 44 in

Elevation: 778.7 ft

0

25 50 75 100 125 150 175 2do 225 | Avg Grade: 0.00 %

To extract the plow, press the “Up”
button to manually nose the plow up while pulling ahead to bring the plow out of the ground.

B Never try to pick up the plow using the three-point hitch, or the wheel lift frame for a pull type, when it is in the
ground. Always pitch the plow up and pull forward. When the cutting edge is close to the surface, use the wheel
frame or three-point hitch to raise to transport position.

PN 2006029-ENG Rev. N 25



Grade Control

If you have tiled with a laser, Grade Control should be natural. You select grade and grade break the same as with a laser.
Grade Control is very similar in operation. The key advantage is that all adjustments are made in the cab instead of at the
transmitter and mast.

Running Grade Control

Mode:
Press the ‘ Install button on the
map screen and then on the Select Mode screen, Select Mode
select |Grade Control  ¥| and press the
Manage Surveys Grade Control v
Install Mode
Survey Mode Install Mode
“Up” and “Down” buttons—used to raise or 10.0

lower the cutting edge of the machine before
engaging automatic control.

Manual Control

Auto Level—Automatically levels the cutting E] B

edge of the plow as it is lowered to its starting B

position (pitch plow). E] )

Start Install button—Once the cutting edge z]

of the machine has been lowered to its starting

position, pressing this button will cause

Intellislope to control the Target Grade and F e B

Grade Break as the vehicle progresses forward.

When pushing autolevel make sure people are

clear, as the machine will move. o0 Distance: —ft
Install 7784 Total Rise: - ft

Elevation: 77791t
Start Install 775 Avg Grade: - %
10 20 30 40 50 60 70 80 90
B N
[\
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Intellislope® Tile Plow Control System

After pushing Start Install, a dialog box will
appear to set the starting Target Grade.

Press to accept Target Grade. Aarger orede
Once grade is accepted, the machine will

automatically adjust as it is driven forward.

Target—Use this button to select the grade you 2.5,

desire. You can change this setting on thefly,and )
Intellislope will follow the new grade starting at
the point when the Target grade changed.

Target:  0.10%

Use the + and - button to reach the desired
value, or press the target button to enter the
desired value on a keypad.

S B =]
v

If you are installing uphill, you will need to set the

target grade to a positive number, if you are

driving downhill, use a negative value.

(The laser equivalent to changing this setting
would be: stop the tractor, relocate the laser to

the new location, adjust it to the new grade, and 784 Distance: 18701t
resume installing.) o] 778 p R
Grade Break—This gives you the ability to add 771 R - f0 .o | O e
a vertical offset to the tile profile which makes . B

the plow run shallower. Use this if you are too = @
deep. The current Target Grade is otherwise
maintained. An example of a common use for this is if you had a flat run at 0.1% grade, went up a hill, and then flattened
out again. You could leave the grade at 0.1% and then grade break up the hill until you get to where it flattens out.
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On-grade Indication—Below the Target = 2.5 o &* (OF oo
. . — -_I_J/
button, Intellislope displays how close the |

current installation point is to the target
elevation.

This is similar to the arrows and on-grade signals . H
displayed on laser systems. The distance off the [0.0"]

target profile is indicated in inches shown as . B

high or low. Otherwise "0.0"is displayed on a —
Grade Break: Qin

background of green. “

If this indication shows the plow running i iR NERERREN
consistently too deep, or consistently too

shallow, (and itis set up as a pitch plow) then the
Pitch Zero needs to be adjusted on the Machine

. " . . 784 Distance: 187.0 ft
Setup screen. Please see the section “Ongoing . ! Total Rise: it

Pitch Zero Adjustment”for detailed instructions. M Elevation: 7782t
. 0 25 50 75 100 125 150 175|200 225
If you are setup as a Non pitch plow, and you are

running too high, you need to adjust the GPS =] @
gain as a lower value, if you are running too low,
you need to adjust to a higher value.

ENEARE
v
3

Noise or error in the GPS elevation, noise in the pitch signal, rocks, soft spots, some degree of control system hunting and
overshoot, among other things, can cause brief deviations from on grade. Only when the plow is consistently high or low
does the Pitch Zero need adjustment.

Press to end installation.

To extract the plow, press the “Up”button to manually nose the plow up while pulling ahead to bring the plow out
B of the ground.

B Never try to pick up the plow using the three-point hitch, or the wheel lift frame for a pull type, when it is in the
ground. Always pitch the plow up and pull forward. When the cutting edge is close to the surface, use the wheel
frame or three-point hitch to raise to transport position

Pitch Control

Pitch Control mode is only applicable for pitch plows. Other types of machinery should not attempt to use this mode.
Pitch Control is a fall-back mode of operation which may be used when GPS is unavailable. Keep in mind that:
« The Pitch Zero must be calibrated and correctly adjusted.

« Always prefer Grade Control or AutoTile mode when GPS is available. Pitch Control mode does not use GPS. It merely
holds the plow shank at a specified pitch based off the WMC.

+ Do not depend on the installed grade matching the pitch with better than 0.5% accuracy.

« Entering the incorrect pitch with a pull type plow may result in the plow emerging from the ground, and be unsteady,
possibly resulting in the plow tipping on its side.

« Always use visual depth and pitch to verify plow operation.
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Intellislope® Tile Plow Control System

Running Pitch Control

Press the Mode button on the map screen and
then select Pitch Control and Install on the Select
Mode screen. e

Mode:

Install button on the

Press the ‘

map screen and then on the Select Mode screen,

Se|eCt Pitch Control v al’ld preSS Manage Surveys Pitch Control v

Survey Mode Install Mode

the | Install Mode on the Select Mode screen.

Press Start Install button to begin Pitch Control. 0.0 & 8 o2

A keypad will be displayed to enter the desired 1

starting pitch. When you accept this starting
value, the machine will respond to the display, so

ensure by-standards are not in the way. E] B
|
/]

The “Up”and “Down” buttons will be visible and
can be used to move the cylinders prior to
starting install. Use AutolLevel to level the plow at

the start of the run. If the implement is in the W

ground, do not use the Autolevel. P e EIEEEEEEEEEE

Distance: - ft
Mode: 780

Total Rise: - ft
Install 77849 otal Rise:

Elevation: 77791t

‘ Start Install 775 Avg Grade: - %
10 20 30 40 50 60 70 80 90
B K

[y
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Use + and - buttons to raise and lower pitch or
use Target button to enter a numeric value for |
pitch.

|0.0

Pitch Control

Target: 3.00%
The installation grade will be approximate the
plow shank's pitch.

Current
Pitch

2.99%

+

The module slope sensor will match to the
provided Target Pitch.

Press to end Pitch Control.

B =
[+

.

Mode:
Install

Stop Install

& N

‘

To extract the plow, press the “Up”button to manually nose the plow up while pulling ahead to bring the plow out
B of the ground.

B Never try to pick up the plow using the three-point hitch or the wheel lift frame for a pull type, when it is in the
ground. Always pitch the plow up and pull forward. When the cutting edge is close to the surface, use the wheel
frame or three-point hitch to raise the plow to transport position.

Diagnostics
Devices

<\

Press fuzad @} R (0 open the Devices
screens. Technical support may request that you

look at these screens for help in diagnosing a

Devices

problem.

CANA | CAN B

DISPLAY

28 GPS Module

199 Water Management Module

_ Hardware 10:

Firmware:

Firmware ID:

Product 1D:

Revision:

Run Time:

Boot Counter:

CAN Name:

Serial Number:

4003080

4003043

4003022

2012910001

Unknown

00:00:00

4

A01EBC000C21D4C1

30



Intellislope® Tile Plow Control System

Water Management Diagnostics

Control State AutoTile
Calibrated Status Calibrated
Current Pitch -0.20%
Current Roll 0.41%
Commanded Pitch -1.80%
Pitch A/D 1008
Roll A/D 1021
Pitch Up Duty Cycle 0%
Pitch Down Duty Cycle 42%
Profile Block (Current/Total) 5/5

GPS

e >

During your field operation, the GPS (satellite)
button in the upper right-hand side of the Status

Bar should appear as green, which means you GPS Informatlon
are receiving a differential GPS signal. If this icon ' j
. . |
appears yellow, you are still receiving GPS but are cener
N B B B . el Latitude (N) 32.610760250 | UTC Time: 18:45:43
not receiving a differential signal; and if it Langtude (W) 1 sosnsinn Mo o
appears gray then you have lost GPS. In either Elevation: 8662401t HDOP: 10
. Heading: 0.00000 VDOP: 1.0
case, you should check your GPS settings. o ¢ satellites: ol Renor: 1o
) . Differential: Dpiffon Port: NMEA, 115200, 8 N 1
The two buttons on the top left will appear if the GPS Speed: 0.00mph Frequency: NiA

Position Rate: 1oHz SNR: N/A
Speed/Heading Rate: 10 Hz Correction Age: N/A

display is receiving GPS signals from two GPS
receivers (one from plow-CAN, one from vehicle
-serial, or Ethernet).

Satellite View
Plot Messages

Lessons Learned and Pitfalls to Avoid

The following is a list of pitfalls that we've observed and can degrade performance. Operators should be aware of these to
better avoid them, and should be alert to the on-grade indicator and installation profile to detect when these conditions
arise. Some are under the control of the operator while others are not, such as hitting rocks and loss of GPS fix or quality.
The list is provided on a best effort basis; it may not be exhaustive. Should an installation error occur, it is straightforward
to correct by installing a bypass around the affected section of tile.

Extreme Soil Conditions—Hard clay soil, loose already-plowed soil or soft bottoms can interfere with the ability of the
shank's trajectory through the ground to be controlled by the shank's pitch. Normal operation requires that the pitch of

the shank guide the trajectory. Soil that has been overplowed and is loose does not generate sufficient force acting on the
shank surfaces to allow pitch to control the elevation.
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Tractor Effects—A tractor effect is an interaction between the tractor and plow that can push the plow off the target.

One such effect occurs as the wheels of the tractor pass over a sharp hump, trash from previous plowing or any uneven
surface, the plow hitch will be similarly raised or lowered, pulling the plow frame with it. Pitch control will compensate,

however the hydraulics can only fill the cylinders so fast, and so they may not keep up. To allow the system to keep up,

drive over any uneven surface as slowly as possible.

Low Hydraulic Pressure—Forces acting on the buried plow shank are large. In the face of these forces, the hydraulic
cylinders actuating the plow shank must create large forces and thus high hydraulic pressure is required to displace them.
Insufficient hydraulic pressure can leave the system unable to adequately control pitch. Lower pressure can also make the
plow slower to respond as it slows down the rate at which the hydraulic cylinders fill.

Older tractors may have open-center hydraulic systems in which hydraulic pressure is proportional to engine RPM, so at
low RPM there is insufficient pressure. Modern closed-center hydraulic systems are pressure regulated and are not subject
to this problem.

Failure to Float the Three-point Hitch or Wheel Frame—The plow needs to float and freely pivot as it goes through
the soil. Force exerted from the three-point hitch, or wheel frame on pull type plows will displace the plow from the target
depth. Always ensure the three-point hitch, and wheel frame are in the "Float" setting before beginning installation.

Operating Too Shallow—(less than ~20 inches), and Pull-type Plow Down Pressure

Forces bearing upon the top of the shank allow it to drive deeper when required by control logic. When too shallow, this
force can be insufficient.

Related to this issue is the down pressure in the wheel cylinders of a pull-type plow. When shallow operation of a pull-type
plow is required, the valve setting on the down-pressure cylinders should be lowered. Too much up pressure can also lift
the plow up from the target profile.

The down pressure, depth of operation and soil conditions may interact such that some soil may require deeper operation
or lower down pressure than other soils.

Driving Too Fast—\\Vhen an installation is started with the plow much deeper than the target profile, the system will
schedule a target that rises rapidly towards the target profile. When this steep section meets the relatively-level target
profile, driving too fast can cause the plow to overshoot the target, as the cylinders can only change the plow pitch so fast.
Drive slowly when the target profile grade is changing rapidly.

Obstructions—If you encounter a rock or other obstruction in the field use the Stop Tiling button, and end the install.
After you have freed the plow from the rock you are now able to continue tiling. If using Grade Control Mode, you can use
the Grade Break to raise the target depth to prevent a flow reversal in the tile. If you were using Autotile, re-select the
survey, and adjust the depth settings to create a new target depth. This may include lowering the Minimum depth value,
lowering the grade, or lowering the max depth value.

Detuned Configuration Parameters—The pitch gain, look ahead distance, valve thresholds, start compensation and
pitch zero settings are discussed in “Water Management”on page 10. Low gains and valve offsets can make the plow
respond too lazily, and setting them too high can induce instability.

GPS Interruptions—The elevation control is only as good as the ability of GPS to report elevation. Loss of GPS fix or
quality, or change in satellite constellation can cause the GPS to report erroneous elevations. If using a battery-powered
RTK base station, the battery can run down leaving the unit without correction.

Defective Components—A rusty/dirty hydraulic valve is an example of a bad component that can degrade
performance. Of course as with any electro-mechanical system. Ensure that when connecting hydraulic lines to the tractor,
that the tips are clean before connecting them. Intellislope components are not immune to failure. Most component
failures lead to the system being inoperative, not degraded performance.
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