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iScan+ EC-OM-Moisture-Temperature
SoilViewer Version 4.0 or Above

Section 1

Warranty

Veris Technologies warrants this product to be free of defects in materials and workmanship for a period of
one (1) year from the date of delivery to the purchaser. Veris Technologies will repair or replace any product
returned to Salina, Kansas, which appears upon inspection to be defective in materials or workmanship.
Veris Technologies shall have no obligation under this warranty for the cost of labor, down-time,
transportation charges, or for the repair or replacement of any product that has been misused, carelessly
handled, modified, or altered.

ALL OTHER WARRANTIES OF ANY KIND, WHETHER EXPRESSED OR IMPLIED, INCLUDING BUT
NOT LIMITED TO ANY IMPLIED WAR RANTY OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE AND ALL CLAIMS FOR CONSEQUENTIAL DAMAGES, ARE SPECIFICALLY
DISCLAIMED AND EXCLUDED.

Safety

Look for Safety Symbol

The SAFETY ALERT SYMBOL indicates there is
a potential hazard to personal safety involved and
extra safety precaution must be taken. When you
see this symbol, be alert and carefully read the
message that follows it. In addition to design and
configuration of equipment, hazard control and
accident prevention are dependent upon the
awareness, concern, prudence and proper train-
ing of personnel involved in the operation,
transport, maintenance and storage of
equipment.

Be Aware of Signal Words

Signal words designate a degree or level of haz-
ard seriousness

DANGER indicates an imminently hazardous sit-
uation which, if not avoided, will result in death or
serious injury. This signal word is limited to the
most extreme situations, typically for machine
components that, for functional purposes, cannot
be guarded.

WARNING indicates a potentially hazardous situ-
ation which, if not avoided, could result in death or
serious injury, and includes hazards that are ex-
posed when guards are removed. It may also be
used to alert against unsafe practices.

CAUTION indicates a potentially hazardous situ-
ation which, if not avoided, may result in minor or
moderate injury. It may also be used to alert
against unsafe practices.

4\ DANGER

& WARNING

4\ CAUTION
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Important! Read the following SAFETY PROCEDURES before operating the Veris system:
* Read and understand all instructions on safety decals

& WARNING

* Escaping fluid under pressure can penetrate the skin causing serious injury. Avoid the hazard by
relieving pressure before disconnecting hydraulic lines. Use a piece of paper or card-board, NOT BODY
PARTS, to check for suspected leaks.

» Wear protective gloves and safety glasses or goggles when working with hydraulic and high-pressure
wash systems.

« If an accident occurs, see a doctor immediately. Any fluid injected into the skin must be surgically removed
within a few hours or gangrene may result.

& WARNING

* Pinch point hazard: to prevent injury, stand clear when raising or lowering any part of the implement.

* Install all transport locks before transporting or working underneath.

» Detach and store implements in an area where children normally do not play. Secure implement by using
blocks and supports.

4 CAUTION

* Read Operations Manual before operating machine

* Review safety instructions with operators before operating machine and at least annually

* Riders obstruct the operator’s view. They could be struck by foreign objects or thrown from the machine.
* Never allow children to operate equipment.

» To prevent possible electrical shock, or damage to the instrument, do not connect to any power source
greater than twelve (12) volts DC.

* Do not grease or oil implement while it is in operation.

* Disk edges are sharp. Be careful when working in this area.

* Disconnect battery ground cable (-) before servicing or adjusting electrical systems or before welding on
implement.
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Section 2

V-Sense Controller and Electronics Overview

The iScan electronics kit includes the items shown below

USB Serial Adapter
(not incl on
implement-mounted
iScans)

EC test box

SoilViewer EC Test Load

Software

OM Reference

Block OM Test Load

Moisture calibration solution (99%
isopropyl alcohol) and tray

Note: V-SENSE controllers manufactured after
9/01/2016 contain an internal Garmin 15x GPS. No
external GPS is provided on these units, however
external GPS receivers can be used. The controller will
automatically give preference to any external GPS
source connected to the GPS input. If no external
connection is recognized, the controller will
automatically source the internal GPS for signal.

The use of an external GPS requires the correct
settings. The GPS needs to output only two NEMA
Figure 2 strings (GGA and VTG OR RMC). The system will not
run with more than two strings. The strings need to
output at 4800 baud and 1Hz refresh rate.
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V-Sense Controller and cables will be attached to iScan module AFTER iScan module is attached to
toolbar. After the V-Sense Controller is mounted on the iScan it can remain on the implement due to
weatherproofing, unless opened by operator and lid seal is damaged. If the implement is stored outside for
long-term storage, remove Controller and store it indoors.

[ Heris.

technologies

V-Sense

CONTROLLER

Figure 3 iSa C-M Figure 4 V-Sense Controller

Figure 5 V-Sense Controller (rear)

= <@

OM Comm 12V Power
Serial communication to PC, Power cord shipped with the unit that connects to
and external GPS input the available 12V system or optional battery pack

Figure 6 V-Sense Controller (front)

Optic Power
Delivers power to
Optical sensor with
supplied cable

EC Signal

U3 pH Comm port (not

On/Off 3A Fuse Power Indicator used on EC-OM units)
Turns power to i
s p Indicates when power to Bluetooth
-oense the controller is on Depth Sensor
Controller Antenna

On/Off 2.9
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Software Installation
Note: For computers outside the United States of America, please make the following change to the
computer’s regional settings before installing the Veris SoilViewer Software.

Step 1: Open control panel and double click on Region

Step 2: Click on Additional Settings, the following screen will appear. The Decimal symbol needs to be a

.” while the Digit grouping symbol needs to be a “,”. The will ensure proper operation of the software.
Once the changes have been made click OK and proceed with installation.

i = E D Custornize Format x
1. Formats Location Administrative i Mumbers Currency  Time Date
Format: English (United States) l' Example
Match Windows display language (recommended) R i Positive: | 123,456, ?39-0[1 Megative: | -123,456,739.00
| [
| Language preferences )
| Date and time formats i
| I Decimal symbol: | . v| I
| Short date: M/d/yyyy R
Ma. of digits after decimal: 2 ~
Long date: dddd, MMMM dd, yyyy w
I Digit grouping symbol: | . v| I
Short time: h:mm tt ~
Digit grouping: 123,456,789 i
Long time: h:rnm:ss tt ~ gt greuping i
First day of week: Sunday ~ Negative sign symbol: | . - |
Megative number format: -1.1 v
Examples Display leading zeros: 07 ~
Short date: 6/30/2016 .
List separator: . ~
Long date: Thursday, June 30, 2016
Short time: 10:06 AM Measurerment systern: L5, ~
Long time: 10:06:45 AM Standard digits: 0123456739 -
Additional settings... Use native digits: Mever v
Click Reset to restore the system default settings for Reset
QK Cancel Apphy numbers, currency, time, and date,
Cancel Apply
Figure 7

"
L Veris SoilViewer V2.

Destination Directory
Select the primary installation directory.

Al zoftware will be installed in the following locations. Tainstall software into a

different locations, click the Browse button and select another directory. 0pen Veris flash drive and double click
on setup.exe to start the installation.

Drirectory for Veris Soiliewsr V2,52
|C “Program Files (x86)\Veris SoilViewer V2.52\ | l Browse...

Drirectory for National Instruments products
|C “Program Files (<86)\National Instruments", | l Browse...

<Back || Newo> @l Conal Click Next to continue through
installation

Figure 8

2-3
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1Y Veris S.n'll\liew_

License Agreement
Tou must accept the licenses displayed below to proceed.

HI IVl
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT é

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT.
BY DOWMLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH
TO BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF IT3 TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CAMCEL THE INSTALLATION
PROCESS, DO NOT INSTALL OR USE THE SOFTWARE, AND RETURM THE SOFTWARE
WITHIN THIRTY (30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING
WRITTFN MATFRIAI § Al ONG WITH THFIR CONTAINFRS) T0O THF Pl ACF YOLI ORTAINFD

-

The software to which this National Instruments license applies is Veris Soiliewer Y252,

| acoept the above 2 License Agresment(s]

() 1 do ot accept all these License Agreements.

<« Back ]| et 3> | [ Cancel

Figure 9

Start Installation
Rieview the fallowing summary befare continuing.

Upgrading
* NIVISA 5.3
Fiun Time Suppart

Adding or Changing
» Veris Soil/iewer 42 52 Files
s NIVISAE3

Click the Next button to begin installation. Click the Back button to change the installation settings.

[Save Fi\e..] [ <« Back “ Mext »> | [ Cancel

Figures 10
vz = = = T

Overall Progress: 10% Complete

Walidating install

I 0

ek | Netr

igure 11

Next two license
agreements will need to be
accepted before continuing.

Click Next to continue through
installation

The installer will install
all necessary
components.
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Installation Complete

The installer has finished updating your system

Click Next to install the USB drivers.

<4 Back Finish

igure 12

Ll bl
PL-2303 Driver Installer Program &3

Welcome to the InstallShield Wizard for PL-2303
USB-to-Serial

The InstallShield Wizard will install PL-2303 USB-to-Serial
on yaur computer. To continue, click Mest.

Click Next to continue through
installation

< Back Nest » I [ Cancel

Figure 13

F ]
PL-2303 Driver Installer Program

Install5 hield Wizard Complete

The InztallShield Wizard has succeszfully installed PL-2303
USB-to-Senal. Click Finish to exit the wizard.

Click Finish to complete the
installation of SoilViewer.

< Back Cancel

I_:igure 14



Pub# OM23-iScan+ EC-OM-Moisture-Temperature

Section 3

iScan Overview and Set-up

If the unit is crated, some assembly may be required. To do so, please take precautions to ensure that the
framework is properly supported to ensure safety. Figures 1 and 2 show the key components of the unit.

- V-Sense
Controller

TR i

Typical
planter
mounting
location
# iScan row
unit
Figure 1.

Lift point

iScan module /

mounting plate (rests
on toolbar mounting .
bracket—not shown Air bag

Turbo coulter / Closing/depth

control wheels;
EC electrode #1 1 ) i 4 EC electrode #4
Figure 2. / \
Note: EC electrodes 1 and 4 EC electrode #2 Optical module;
inject EC current; electrodes (includes moisture and EC electrode #3
2 and 3 measure voltage drop temperature sensors)

3-1
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iScan Installation Instructions—toolbar mounting

Step 1. Determine toolbar location.
12” (30 cm) of open toolbar space is
needed with no obstructions around the
mounting location. Ideally this is near the
middle of the toolbar but can be near the
outside end if that is only location with
adequate clearance.

Figure 3

Step 2. Install mounting bracket.
Using supplied U-bolts, attach bracket
to toolbar and tighten nuts securely.
Position bracket centered between any
existing implement row units. Be careful
not to pinch any existing cables or
hoses. Reroute these as needed.

Figure 4.
Step 3. Lower iScan module Toolbar _
onto mounting bracket. mounting Lift point

Attach chain or straps to lift point, bt??kft
raise iScan using loader or forklift, -
and carefully move module
between row units. Position iScan
mounting plate above mounting
bracket on toolbar and lower onto
mounting bracket. Bracket has
centering tabs that self-align the
two pieces together for easy bolt
installation.

Module !
mounting
plate

Figure 5.

LT

A WARNING  Stand clear to avoid injury

3-2
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Step 4. Complete module mounting. Attach four cross bolts to secure iScan module to
toolbar mounting bracket. (Figure 6) Tighten securely. Attach V-Sense Controller to mounting
plate. (Figure 7) Multiple positions are provided to clear existing hoses and cables.

Figures 6 and 7.

Step 5. Attach V-Sense cables and 12V power.
Attach cables to controller (refer to Electronics
overview and Setup section). Attach power cable to
12V power source. Route all cables carefully and
secure to prevent damage.

Figure 8.

Step 6. iScan removal. Reverse installation process
described above. After V-Sense Controller and four bolts
attaching iScan module mounting plate to toolbar mounting
bracket have been removed, attach strap or chain to lift point
and raise module from toolbar mounting bracket. If the
mounting bracket and mounting plate do not separate, press
down on closing wheels to shift weight of module and free it
from mounting bracket (Figure 9). Do not loosen U bolts or
remove toolbar mounting bracket until iScan module has been
completely removed.

A WARNING Stand clear to avoid injury

3-3
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Section 4

SoilViewer and V-Sense Controller Set-up

Select Implement Series

Veris SoilViewer V2.86

Select iScan Series.

Post Processing

Veris Technologies | 1925 Clay Ridge Court Salina, KS | Ph: 785-825-1978 .
www.veristech.com Flg ure 1

www.fieldfusion.veristech.com
Copyright 2017

=
File Options Sensor Checks Help
EC02 IR
ORed
®Eco-2 ®R
Red
(EC Dipale =
EC Dipole 0
1 IR
0
¥ Select V Sense File b
4 || » ThisPC > Deskiop > Test VSENSE file v|®| | Sesrch Test VSENSE file 3
Organize v New folder =~ m @
~
12 dropbox-personal
2 BASF X
Longitude ol 2 Monsanto Fall 2
o -
[ .
0 Pioneer Data Spt VSENSE Demo.R
AW
Elevation (m) i | Public
o -
Single |
. = £ OneDrive
Fixc Speed _ |
No GPS 0 Samj [ ThisPC
File Name pH Cycle [ Desktop
Demo SVERSPE ) Documents
| 3 Downloads
b Music
&= Pictures.
B Videos
i, 0SDisk (C)
= Local Disk (E)
= bufile (G)
= wfile (1)
= maxtonc ()
= USB Drive (K:)
File name: | VSENSE_Demo.RAW | [Raw cRaw) ~

Figure 2
Name the data file for sensor data. All sensor data is stored in a single file (VSENSE.RAW).
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The SoilViewer mapping software will automatically detect the Bluetooth or Serial port the controller is
connected to, and begin communicating. If the V-Sense controller is not detected, the software will wait 45
seconds for the connection of the electronics and search again; this will repeat until the connection is
established. If the connection is not found, unplug the serial or USB cable, restart the PC, reboot the
controllers, and reconnect USB cable to the PC. If using Bluetooth, exit the software, and ensure the
controller is paired per procedure #11.

The conditions for mapping and storing EC and Optical data are as follows:
e The unit must be traveling a speed greater than 1 mph
There must be a GPS signal received
o The OM/EC Comm Light must be green, indicating the PC and V-Sense controller are
communicating properly
e The EC value must be greater than -1.

When all these conditions are met, the Saving Data light will be green and the EC and Optical points will be
mapped.

Before mapping, perform the OM system checks to ensure proper sensor operation.

If mapping has stopped, files may be appended by selecting a previous file when prompted at the startup of

the software. Do not append to a previous day’s file or if equipment or soil conditions have changed. Start a
new file on each field.

EC0-2

QOEco-1

2
OEeco-F

ECO-1
25
ECO-2' ECO-3
31 | 36 ‘
-4.00 | 3210 - 3

Use single map
view to show a
larger map, and
help identify
where to take

calibration soil 400 (210
samples saion S User can select
L;TEE\ETMM which sensor map
e to view. (incl soil
S e — (— temperature and
s | enal om User selectable plot moisture)
i o L — colors, click on color
Sample Waring Message to change.
button for
marking
lab sample Figure 3
locations

Various system warnings will
appear here see Warning
Messages for additional details

4-2
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SoilViewer Warning Messages

There are warning signals programmed into the SoilViewer to warn the operator that data are not being
recorded, so that corrective action can be taken. If data aren’t being recorded, a warning beep will sound
from the computer, and the text indicator of the data that is missing information will blink. Fr example, if the
DGPS isn’t being received (or the NMEA string containing speed) the Fix indicator text will blink. If EC
values are negative, they will also blink. Additional messages may appear in the Warning Message Box as
follows:

Warning Message

Figure 4

Potential SoilViewer Warning Messages

Error EC_RPBT - Unit Raised out of ground, but EC readings are positive. Check for a moist soil buildup or
a pinched cable causing a short between EC electrodes.

Error EC_NP - Row unit is engaged in soil, but EC readings are negative. Check for continuity, and make
sure EC electrodes are penetrating soil at least 2".

Error EC_N30 - Excessive Negatives in EC data, check coulter continuity and soil contact.

Error OM_DPT - Row unit not penetrating soil enough. Depth should be 1.5" or > when mapping.
Error EC_EXMD - Excessive noise on EC readings; check continuity.

Error OM_LW - OM readings are too low. Check wearplate window for clarity.

Error_No Comm.- Check USB/serial or Bluetooth connections to V-Sense Controller. Unplug USB or re-pair
bluetooth connectivity and restart PC if communication does not reestablish.

Error No_GPS - Check GPS settings (4800 baud, 1 hz, and only VTG and GGA Strings enabled)

4-3
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SoilViewer OM System Check

Select OM from the Sensor Checks drop down menu.

File Options B RO Help
EC

ISE Calibration

Figure 5

After clicking the button the following will appear:

Place the dark reference
in front of sapphire window
and press conkinue,

_ontinue

Figure 6

Make sure the window is clean and in good condition. (see below) Place the dark side of the reference
block under the window, and click continue. Then the next message will appear.

CH

Place the light reference
in Front af sapphire window
and press conkinue,

Figure 7

Flip the reference block over to the light side and place under the window, and click continue. Then this

message will appear:

oM Swstem Check Failed. Span less than
OM System Check Completed SuccessfFully. 100 for each wavelength, Make sure power
Span af 100 ar greater For each wavelength is on and wearplate is in gaod conditian,

or
Figure 9

The reference values have been stored, and the system is ready for mapping.

4-4
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Optical Wearplate

Below is a comparision of two wearplates. The left is a brand new wearplate, and the right has about 2500
acres on it. Inspect the leading edge,shown below, as the steel wears the window can chip or crack. As
this contiues to wear it will eventually need replaced.

Figure 10

Wearplates will wear differently in every type of soil, so check it often. To replace wearplate refer to
Procedure #9

4-5
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Section 5: Field Operations

Checking Electrical Signal Continuity and Electrode Isolation

It is recommended that you perform the Electrical Signal Continuity and Electrode Isolation test
procedure before first field use (see Service Procedure 3). While these tests were made at the
factory, there is the possibility a problem developed during shipping. Performing these tests on the
new implement allows you to get familiar with the process under ideal conditions. It is advised that
you perform this test after long periods of non-use and on a routine basis (every 40 hours of data
collection) to ensure you are obtaining reliable data. KEEP OHMMETER, TEST LOAD AND TEST
BOX WITH THE MACHINE AT ALL TIMES.

Proper Operating Depth

Begin field operation by lowering implement into soil. iScan+ module must be operated in level
position. For good electrical conductivity readings, all four electrodes must be in direct contact with
moist soil. A depth of 1.5-3” (3-6 cm) is recommended (Figure 1).

iScan+ module must be
operated level with soil
engaging components
contacting moist soil.

Moisture and temperature
are in EC #2. Optical
module is in EC #3

EC electrodes #1 and
#4 inject current into

the soil and #2 and #3
measure voltage drop.

Figure 1

Setting Operating Depth—front turbo coulter
Unless conditions are excessively wet, the front Pivot bolt
coulter should be set approximately 2" (1 cm)
deeper than the other soil engaging components.

To adjust the coulter depth, loosen the pivot bolt and
the cam adjusting bolt (Figure 2). Rotate cam to

raise and lower coulter. Check depth relative to Cam
other components and retighten both bolts securely. adjustment
Figure 2.

5-1
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Maintaining Depth and Soil Contact

Figure 3

Closing/depth control wheels have three
functions: 1) close soil slot created by other
soil engaging components, 2) serve as an
EC electrode, and 3) aid in depth control.
Adjust depth using T handle (Figure 3) so
that they are making aggressive soil contact.
This typically requires a shallow setting.

Move T handle
forward to improve
#4 closing wheel soll
& contact

If soil slot is not closing properly, the rear
closing/depth wheels are adjustable to
increase or decrease the amount of soil
pinched into the furrow made by the optic
module (Figure 4). There are three
adjustment positions, and the unit is shipped
in the center position.

N _

Adjustment bolts

Adjust forward for more aggressive
closing action

Adjust rearward for less aggressive
closing action

Figure 4.

Down pressure

To ensure depth is consistently
achieved, fill airbag with up to 75 psi
(520 kPa) with implement in raised
position—no ground pressure on
unit (Figure 5). DO NOT OVERFILL
AIRBAG AS DAMAGE WILL
OCCUR.

Airbag with
valve stem

i

Figure 5.
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Collecting High Quality Soil Data--Tips

1. Observe maps in SoilViewer as data
is being collected. High quality data
has good pass-to-pass repeatability
and soil zones have distinct, natural
shapes that follow known field soil
properties. Poor data is jumpy or
streaky, and maps don’t appear like
soil’'s natural continuum.

2. Observe any warnings that appear in
the Warning Box.

3. Observe the depth sensor readings
for proper depth and for iScan
stability. If depth is inconsistent
check airbag pressure and coulter
settings.

4. Make sure EC values read -1 on
headlands or whenever implement is
raised. This code ensures data is
only logged when the iScan is
engaged in the soil. If data points
are evident when implement is
raised, some EC troubleshooting is
needed.

Data Quality Troubleshooting: EC

EC02 IR

Oeco-r
@Eco-2
Oeco-3

ECO-1'

25

ECO2. ECOSL| | taipy s '
31 | 36 |y
.

-4.00 RZWD-

3210 [45.20
4520 8547 | |

345 Single Map (Esc.) Exit (F4)
L3 r Sample®
GPS Internal Sample (F8) |

File Name pH Cycle State

Warning Message Var'OuS System
< warnings will

appear here

Figure 6.

If there are positive EC values appearing when implement is raised (should be -1), or if the EC values are
extremely erratic, conduct Service Procedure #4. If the EC readings for the most part are acceptable but are

noisier than desired:

1. Check depth and down pressure settings covered previously in this section. Make sure all soil engaging
components are in consistent contact with moist soil.

2. Perform Signal tests

e at least once a week during mapping season

¢ every 40 hours of mapping
o after extended periods of non-use

e after replacing or repairing electrode components or wiring

e whenever readings are questionable

Data Quallty Troubleshooting: Optical

Check angle of implement: is system

PO~

coulter

Inspect window for possible breakage or soil buildup

running level?

Verify optical module is firmly pressing into moist soil at a 1.5-3” (3-6 cm) depth.
Check plant residue buildup around iScan runners; remove if necessary and consider lowering front
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Data Quality Troubleshooting: Moisture
1. Perform System check daily
2. Check wear for possible wearplate replacement
3. Check angle of implement: is system running level?

Data Quality Troubleshooting: Temperature
1. Check window for damage
2. Check wear for possible wearplate replacement

Soil and Residue Troubleshooting

Problem: iScan is plugging with crop residue
Solutions:
1. Lower coulter to improve cutting ahead of soil engaging components
2. Increase down pressure if not at the maximum recommended setting
3. Remove coulter gauge wheel if plugging is between the gauge wheel and coulter
4. As last resort, lock iScan into non-functioning position (Figure 8)

With iScan module
in fully raised
position, move lock
pin to lock-up
position.

Place 6” (15 cm)
block under iScan
runner and lower
implement.

Figure .

Problem: iScan module is plugging with soil and/or leaving too much of a trench
Solutions:

1. Reduce down-pressure on airbag

2. Lower coulter depth wheel and closing wheels to carry iScan module at shallower depth
3. Adjust coulter depth shallower (only in very wet or soft conditions)

4. Adjust closing wheel camber to close soil slot more aggressively

5-4
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Section 6: Service and Troubleshooting Procedures

Procedure #1 OM Signal Testing

Perform this test monthly or every 100 hours of data collection and whenever OM data is questionable.
The purpose of this test is to ensure the instrument is performing properly.

The V-Sense Controller is shipped with an Instrument Test Load (Part No. 46403) that will enable you to
quickly check the instrument to ensure that it is functioning properly. To perform this test:

1) Disconnect the optical power cable from the V-Sense Controller.
2) Connect the test load to the Optical Power port.
3) Switch on the Controller and view display on SoilViewer.
4) The display should show:
Red: 833 +/-10
IR: 289+/-10
5) If the readings vary significantly contact Veris service department.
6) Once the test is complete, remove the test load and reinstall the optical power cable.

OM Signal Test Load

Figure 1.1 OM Signal Test Load installed
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Procedure #2: EC Signal Testing

Perform this test monthly or every 100 hours of data collection and whenever EC data is questionable.
The purpose of this test is to ensure the instrument is performing properly.

The V-Sense Controller is shipped with an Instrument Test Load (Part No. 223640) that will enable you to
quickly check the instrument to ensure that it is functioning properly. To perform this test:

1) Disconnect the signal cable from the signal terminal on the V-Sense controller.

2) Connect the test load to the signal terminal.

3) Switch on the V-Sense controller and view display in SoilViewer or Data. The EC display should

show: 50
4) If the readings vary significantly (more than five) contact Veris service department.
5) Once the test is complete, remove the test load and reinstall the implement signal cable.

Signal Test Load

Figure 2.1 Signal Test Load installed
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Procedure #3: Testing Electrical Continuity

Perform this test daily or every 10 hours of data collection to ensure you are obtaining reliable data, and
whenever EC data is questionable.

The purpose of this test is to insure that each coulter-electrode has an uninterrupted signal path from the V-
Sense controller to the disk blade. Think of each coulter-electrode and its wire path as a ‘channel’. On an
iScan, there are 4 signal channels that must be clear and isolated from one another. You will first test the
complete pathway for each channel—each electrode. One easy-to-take reading for each channel tests the
cable, wiring harness, and each electrode. If no problems surface during this test, there is no need to test
individual components. This test should take only a couple of minutes to perform.

To perform this test, you will need the EC Signal Test Box and an ohmmeter (sometimes referred to as a
multi-meter or voltmeter). Make sure the meter is set to ohms, Q. If a range of ohms is available, choose
the lowest setting--ohms rather than kilo or mega ohms. If unfamiliar with ‘ohming-out’ or resistance testing,
make a few trial tests before performing the Veris signal test procedure. Touching the meter leads together
will display a zero resistance reading, touching two places on the same piece of metal will produce a nearly
zero reading, touching nothing will produce an OL (overload or over limit) reading—meaning complete
resistance, and no continuity.

Remove the signal cable from the V-Sense Controller and connect it to the terminal on the test box. This
cable attaches to the signal cable end and allows you to position the Signal Test Box in close proximity to
the coulter-electrodes.

Terminal pins for
iScan are labeled
below the pins

Disconnect EC signal
cable from V-Sense
controller and connect to
test box

» Figure 3.1

Firmly press one lead of the ohmmeter to the #1
electrode—front coulter blade edge and the other
lead to the #1 terminal on the test box (I series pins
are labeled below the terminals). Maintain firm
pressure on the onmmeter lead touching the disk
blade. A reading of less than 2 ohms is normal.
Rotate blade V4 of a turn back and forth as you view
the ohmmeter. Any jump in the readings above 2
ohms indicates a problem.

Figure 3.2
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Next, move to pin number 2 on the test box
and touch ohmmeter lead to electrode #2,
which is the front chromium carbide runner.

Figure 3.3

Next, move to pin number 3 on the test box
and touch onmmeter lead to electrode #3,
which is the rear chromium carbide runner
with optical module.

Figure 3.4

Finally, move to pin number 4 on the test box
and touch ohmmeter lead to electrode #4,
which is closing wheel with the large silver hub
cap. Rotate wheel V4 of a turn back and forth
as you view the onmmeter. Any jump in the
readings above 2 ohms indicates a problem.

Figure 3.5
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If any electrode exhibits no continuity or shows resistance higher than 2 ohms, refer to Procedure #4
Diagnosing EC Signal Problems.
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Procedure #4: Diagnosing and Correcting EC Signal Problems.

Figure 4-1.
Electrode Functions-

Each coulter electrode is part of a pair, and each pair has a distinct function.

On an iScan:
Coulters 2 & 3 are the receptors—they measure voltage drop.
Coulters 1 & 4 are the “charged” coulters that inject the current into the soil. If you are getting no (or
intermittent) readings -- continuity to one of these two coulter-electrodes is likely the cause.

If the continuity ohm test indicates a problem on a channel, you will need to determine where the
interruption is located. Listed below are detailed instructions on how to determine exactly where a
continuity or isolation problem is located:

A. Testing Cable and Wiring continuity:

1. Once a high resistance reading (poor continuity) on a channel is confirmed, determine whether the
problem is in the wiring or in the coulter-electrode. To test all cable and wiring, place one ohmmeter
lead in the Test Box terminal pin for that channel and the other on the corresponding electrode wire
terminal bolt (Figure 4-2). Repeat process on all electrodes.

Electrode #1
Back side of
main iScan

member

Electrode #3
Top side of
rear shank

Electrode #4
Underneath
closing
wheel mount

Front side of
main iScan
member

Figure 4-2.
2. If you see <2 ohms on all, the cable is likely ok; test the coulter electrodes as explained in B below.
3. If you see a > 2ohms reading on any channel from the test in A above, inspect the wires and cable

for that channel for obvious breaks; field repair if possible. If none are found or are repairable,

replacement of wiring harness may be required.

Note: intermittent electrical problems are difficult to diagnose. Flex wiring and connectors while checking
continuity.

B. Testing Electrode continuity
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1. Itis unlikely that a continuity problem could exist between the terminal bolt and the soil engaging
electrodes on electrodes 2 and 3, as the terminal bolt is tapped directly into the shank member for
that electrode. If a non-cable related continuity issue arises, it most likely would be found on the
rotating electrodes—electrode #1 front turbo coulter or electrode #4 rear closing wheels. Because
electrical signals cannot be sent consistently through a bearing, Veris has designed a more reliable
path for the EC signal to travel. A special hub with a spring plunger presses against the spindle of
the coulter, serving as a commutator. Shown below is a cut-away view of the hubcap and plunger
assembly. When ohm readings jump during blade rotation, it is due to the greased rollers on the
bearing making intermittent and inconsistent contact.

2. Place ohmmeter lead on terminal wire bolt and other lead on rotating electrode. Rotate electrode V4
turn. If readings are consistently above 2 ohms, check for excessive corrosion at the coulter blade
mounting bolts, or the terminal located near the coulter pivot. Make sure that high ohm readings are
not due to poor contact between blade and ohmmeter lead. Re-test holding lead firmly against edge
of blade, removing rust or paint if necessary.

3. If ohms jump over 2 ohms when the blade is rotated, and you were careful to maintain good contact
between the lead and the blade, the problem is likely inside the hub. See Maintenance and Service
procedure #5: Spring Plunger adjustment and replacement on adjusting and replacing spring
plungers.

hubcap

commutator

coulter spindle

A

Figure 4.3

C. Testing Electrode isolation

If continuity tests show no excessive resistance on any channel, yet erratic soil EC readings continue, or if
EC readings do not drop to —1 when unit is out of the soil, it is possible that the channels are not isolated.
This could be the result of a pinched wiring cable, causing channels to short out. Or, one of the electrodes is
no longer insulated properly from the frame or adjacent electrodes.

1. Electrode isolation. The iScan electrodes have insulators installed between each electrode. If mud
builds up on the iScan module, the wet soil could bridge across an insulator and allow a signal pathway

6-6
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between electrodes other than only through the field soil. To correct this, first identify which electrodes
are exhibiting continuity. (Note: if there is no wet soil buildup, the problem may be a pinched cable—in
which case you may want to begin with Step 2 below)

Test each electrode isolation by
checking resistance between each
of the electrodes. Any continuity
from one electrode to another is not
acceptable. Remove buildup of wet
soil, especially if it bridges across
insulators. It may be necessary to
remove electrode and clean
insulator, if problem persists.

Figure 4-4

If EC readings do not drop to —1 when unit is not in the soil, and no wet soil bridging across insulators is
evident, the wires inside the EC signal cable may be shorting. Begin by ruling out any problem with the
V-Sense controller: disconnect signal cable from V-Sense controller. If readings don’t drop to -1, the
problem is with the controller. If readings show -1 with the signal cable disconnected from the controller,
re-connect the signal cable into the controller. Then disconnect each terminal connector wire from each
electrode and keep terminal wire from contacting any metal—wrap with electrical tape if needed. If
readings don’t drop to —1, the problem is with the wiring harness. If this is the case, replacement of the
wiring harness is needed. If readings do drop to -1 with all terminal wires disconnected and isolated, re-
insert the signal cable extension into the implement. The problem is with one or more of the electrodes.
Return to Step 1 above.
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Procedure #5 Spring Plunger adjustment and replacement

The spring plungers are located in the center of each rotating electrode hub cap, and are vital to maintain
good continuity through the coulter hub bearings. They are factory preset, and should not need routine
adjustment. If a continuity test shows abnormally high resistance, the plungers should be checked. This
may be performed in the following manner:

Front Turbo Coulter (electrode #1)

1)

7)

8)

Spindle

|deal Gap

Figure 5.1

Check coulter hub bearing preload by grasping coulter blade and pushing from
side to side. If there is any noticeable movement, bearing preload is incorrect, or
bearings are failing --and this can damage the spring plunger; see procedure #8
for adjustment or replacement.
Remove the 3/8” allen head set screw.
Remove the plunger by turning counter-clockwise.
Depress the spring-loaded tip on a hard surface to determine if

plunger has adequate tension and can move freely.

If the plunger will not move freely, replace. Coat the threads with di-electric silicone
grease before installation.

If the plunger appears to be in good working order, reinstall in the hub, and adjust
until it bottoms against the spindle end. Rotate 1/2 turn backward to allow
adequate clearance. Improper adjustment will result in premature failure (too little
tolerance) or poor continuity (too much tolerance). See below to view proper
clearance.
Reinstall locking set screw and tighten firmly on top of plunger. The top of the
setscrew should be even with the face of the hub. If not, remove and adjust the
plunger inward or outward as necessary.
Re-test coulter electrode continuity

Set Set Set
Screw Screw Screw
Spring Spring Spring
Plunger Plunger Plunger

Spindle Spindle

Too Far Too Close

In some cases, you may have to remove the hub cap to service the spring plunger, if the
plunger is rusted in the cap, or if the readings are still unsatisfactory with the new plunger

installed.
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Procedure:

1)

2)

3)

Remove hub cap by turning clockwise with a pipe wrench or large adjustable
wrench — these caps have left hand thread to prevent loosening during field
rotation.

If plunger is frozen in cap, remove allen head set screw on top of plunger and
apply penetrating oil on both sides of plunger. Let this stand for a few minutes and
try to remove. If it will not back out with allen wrench, lock vise grips on the inside
portion and turn out through inside of hub.

Clean all hub cap surfaces, install new o-ring, coat plunger and set screw with di-
electric grease and install as outlined above.

Re-install hub cap and tighten firmly. You may have to re-set the plunger to
compensate for the reduced length on the newly ground spindle. Re-adjust as
outlined above.

Note: If you are still unable to obtain favorable resistance readings, check for excessive corrosion at the
coulter blade mounting bolts, or at the terminal connection on the back of the main iScan body.

Rear closing wheel (electrode #4

Procedure for replacing spring plunger on closing wheel (electrode #4) is similar; the only difference is there
is a nut holding the spring plunger in place instead of a set screw. When plunger is installed correctly, the
outer end of the plunger is flush with the nut (Figure 5-2).

Figure 5-2

Nut holds
plunger in place;
plunger should
be flush with nut
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Procedure #6: Diagnosing GPS-related problems

If you do not see a GPS, DGPS, or RTK on SoilViewer screen, you do not have GPS coming in, and no
data will be recorded.

Fix Speed
'No GPS 0
Figure 6.1(No GPS)

Fix | Sp.ee.d. .
IDGPS  |6.5
Figure 6.2 (With DGPS fix)

Insure your GPS receiver is powered and outputting NMEA strings GGA, and either VTG or RMC at a 1hz
rate; 4800 baud, 8 data bits, no parity, 1 stop bit. Verify that your GPS cable is sending GPS data through
pin 2, pin 5 is ground, and no other pins have signal or power on them. The most common issue is hz rate.
If the GPS has been used for lightbar guidance it may have been setto a 5 or 10 hz rate. It will need to be
changed to 1 hz in order for the controller to accept it.

Shown below is a Troubleshooting tree for diagnosing GPS signal problems. It is not meant to replace your
GPS receiver user manual—it merely shows how to determine if your receiver is sending the GPS signal
that the EC Surveyor needs.

Mote: “eriz electronics are programmed to not
record any sensor reading that is not geo-
referenced. Minimum acceptable quality is GPS,
differentially-corrected (DGPS) is preferred. Real-
time kinematics (RTK) iz optimal for recording
elevation data while soil mapping.

| Problem: Veris electronics not receiving GPS data |

lz GPS receiver
poneered and

exporting proper

strings?

YES, or 1think =0

Insure GRS receiver iz powered

parity, 1 stop bit

[and outputting MMEA strings GGa,|
and either % TG or RMC at & thz
rate; 4500 baud, § data bits, no

Iz GPS signal cable

plugged into proper
por?

[ =td zerial cable; no null

modem adaptar)

Inspect GPS signal
Ly cable for damage

Rehoot GPS and Yeris

instrument—usait & fen

minutes for signal to he
acyuired

If GP5 line does not appear, view stings in
HyperTerminal (WWindows procram))

Plug the GPS output into the |s

input and then start the "Hyper Terminal"
program under "Accessories" in Windows

ptop serial

| Click on the icon called "hyperrm exe” to

establish & connectio

m

+

port your GPS is connected to

Mame your connection and specify the COM

viewy ports in Device Manager

CIf unsuwre,

[‘9,, ify 4300 hits per second, §

parity, 1 stop bit and no flov control I

data bitz, no

351 0650 1,007 37 2246 4,020,255 1 29071 07 005 3,768

FGF RAC, 151300

P GGA 151300 5851 0650 M 09737 222600 ,2,04,2.1 377 5, M 27 3 M, *7E
BGRRMC 151301

Boe A 451301 ;3851 0650 M.097.37 2225004,2,04,2.1 377 5,M -27 3.MTC

3851 0650 M,09737 2225 W

2.0,255.1,290107 005 3, E*64

llegible
characters
appear

Inspect skings for GG,
and either YT or RMC

Inspect strings for 1 hz rate—each NMEL,
itring should be 1 zecond apart; if less than|
1 zecond, change GPS hz rate to 1 sec.

nspect strings for 1 o higher (15" number
after direction letter in GGA string)

Check all GPS and
HyperTerminal
seftings and

0=no GPS, 1=GP'S, 2-DGPS, 3=RTK;

connections—retry

h 4
If the:se MMEL strings appesr a3 shoan above, retry Veris instrument.
If no GPS appears on instrument, call Veris Service Dept and email
Service Dept. a page of these strings

Figure 6.3
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ortact support dept
of GPS supplier.

Mothing
appears

Check all GPS and
HyperTerminal
zettings and
connections—retry

ontact support dept
of GPS supplier.
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Procedure #7: Lubrication

A WARNING Install all transport locks before transporting or working underneath.

Turbo coulter hub: Use good quality wheel bearing or lithium grease for
lubrication, but we suggest that you grease the hub sparingly. Over-lubricating the hub will result in pre-
mature seal failure, and an excessive amount of grease in the hub cap/commutator. On an interval of 150
hours, 1-2 strokes of grease should be sufficient.

grease fitting

o il
Figure 7.2

Procedure #8: Bearing Repair and Replacement

The turbo coulter (electrode #1) hub operates in a significantly harsh environment, and annual inspection is
of utmost importance. The double-lip seals are designed to keep grease in, and contaminates out, but they
are the cause of practically all hub failures. It is advisable to disassemble, clean and repair annually. To
perform this maintenance, do the following:
1) Remove hub cap by turning in a clockwise direction (left-hand thread
prevents loosening in operation).
2) Remove cotter pin, castle nut, thrust washer, and remove hub.
3) Remove outer bearing and knock out inner bearing and both races (cups)
4) Veris recommends that you purchase our Coulter Hub Repair Kit (PN 32641) that
includes new bearings, races, seal, o-ring and cotter pin.
5) Thoroughly wash hub in solvent and dry.
6) Spindle end may need grinding—see spring plunger replacement Procedure #5
7) Reassemble and adjust bearing pre-load by fully tightening spindle nut, then
backing off until you can turn the hub fairly easily with one hand— normally this
involves backing off 1- 2 slots on the castle nut, and inserting cotter pin.
Excessive pre-load may cause plugging in extremely loose soil conditions, and
excessive endplay may damage the spring plunger. Hub should have no side play
when assembled, but should turn with little resistance. Drive round end of cotter
pin firmly into nut, and bend upper portion of cotter pin upward and trim of excess
length of both top and bottom with cutting pliers. Do not bend cotter pin over
the end of spindle as it will interfere with spring plunger.

6-11
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8) Fill hub via grease zerk until grease pushes through outer bearing.

9) Install hub cap by threading counter-clockwise on the hub. Check to make sure
that hub still rotates freely. If not, the cotter pin may too long, and is contacting
hubcap —remove cap and check cotter pin length.

10) Adjust spring plunger clearance as mentioned in Procedure #5.

Seal
Hub

Nut

Thrust Washer
Bearing

Swing arm

'I':igure 8.1

Procedure #9: Optical Wear plate and Side Wear plate replacement.

1. Remove the two 3/8” nuts on top edges of i-Scan side plate

2. Remove the two Torx screws attaching the side plates to the

runner. (Figure 9.1)

3. To remove wear plate, unscrew the hex bolts on the top of the

optical sensor as shown in figure 9.2

4. To replace the wear plate, ensure the
O-ring is seated in the O-ring grove as shown
in figure 9.3.

5. Install the wear plate, then mount the assembly back to the row
unit. Do not allow any dust or moisture to enter the optical
module.

Figure 9.1
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Figure 9.2

Figure 9.3
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Procedure #10 SoilViewer Troubleshooting

V.Sense controller is not found/ No Communication in SoilViewer

Check to ensure the com which the V.Sense controller is connected to is present under the device
manager. To get to the device manager go to Start-> Settings—> Control Panel-> System Click on the
Hardware tab and then click on the device manager button. Click on the “+” sign next to Ports and make
sure the port is listed here. In this case a USB to serial converter is being used and the port is listed as
USB Serial Port (COM33)

i N -
£, Device Manager
File  Action Wwiew Help

mE 2E &

ilu]
_.é Computer
“go Disk drives
:g Display adapters
< DVDJCD-ROM drives
+-i=) Floppy disk controllers
+ g Floppy disk drives
+- {88 Human Interface Devices
+-=y IDE ATAJATAPT controllers
+| g IEEE 1394 Bus host contrallers
+-ze Keyboards
+- ") Mice and other pointing devices
¥ :_g Monitors
+- B8 Network, adapters
= % Parts (COM &.LPT)
(;y‘ Communications Port (COML
5 ECP Printer Port (LFT1)
- USE Serial Part (COM33)
+ %88 Processors
+-€= 551 and RAID controllers
+- @, sound, video and game cortrollers w

=
B
:
.
a

Figure10.1

If the port is not listed here, then unplug and replug the USB — Serial converter cable and replug. If USB —
Serial port is still unavailable, or has a yellow exclamation mark next to it, then reinstall the drivers following
the manufacturer’s instructions for driver installation.

The drivers could be obtained from the internet via windows. If the PC has connectivity to the internet, right
click on the USB-Serial converter, and choose “Update Driver”’; when prompted select “Let windows update
driver automatically”.
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Procedure # 11 Establishing Bluetooth Connectivity

The V-Sense controller is equipped with a class 1 Bluetooth ® connectivity, capable of communicating at
distances of 150 feet, and eliminating the need for a physical connection to the PC. Follow the directions
below to establish this connection.

Click the Bluetooth icon in the lower right
hand corner of the task menu

4:16 PM
L] .
o 4« B 6/ Figure 11.1

Add a Bluetooth Device €= Select Add a Bluetooth Device

Allow a Device to Connect

Show Bluetooth Devices

Send a File

Receive a File

Join a Personal Area Metwork

Open Settings

Remove lcon Figure 11.2

+ 100‘3‘{-_\-

<« Settings = O X
@ DEVICES | Find a setting el

Printers & scanners

Manage Bluetooth devices

Connected devices Bluetooth

Bluetooth 0 On .
, , Figure 11.3
Your PC is searching for and can be discovered by Bluetooth
Mouse & touchpad devices.
Typing
4150EC
AutoPlay Ready to pair
USB Pair

\

The serial number of the V.Sense controller will appear as Ready to pair; Select Pair
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Enter the passcode for your device

Enter the passcode for your device

You might need to enter the same passcode into the device.

EE

Jr, try entering

Enter the passcode 1234, then
select Next

Figure 11.4

< Settings = | X

3% DEvICES | Find a setting P

Printers & scanners

Manage Bluetooth devices

Connected devices

Bluetooth
Bluetooth @D on
Your PC is searching for and can be discovered by Bluetooth i
Mouse & touchpad devices. V.Sense controller will show
o Connected and be ready
yping
4237ec for use
AutoPlay Connected
Figure 11.5
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Procedure # 12 Moisture Sensor System Check

Moisture Sensor System Check

The moisture sensor response can change as the sensing prongs wear over time. The system check
routine ensures there is adequate response from the sensor and provides a two-point calibration to
compensate for this wear. This check should be performed every 320ac or anytime the operator suspects
there has been significant wear in the prongs or plastic wearplate. The calibration is stored in memory and
will be reimported for future use. These calibration coefficients will remain in effect until a new system
check is complete, or the user selects restore defaults. Always restore defaults or do a new system
check if the moisture sensor has been replaced

Calibration
solution tray

99% lsopropyl used
as calibration solution

Figure 12.1

Select Sensor Checks - Moisture to begin
B Veris EC OM pH SeilViewer.vi

File Opticns Link Help
om

EC0-2 oH

I"I ..'L -
LR \\L 1

Figure 12.2

Press Continue or Restore Defaults

[] X Restore defaults will use the standard
calibration for a new moisture sensor.
Use this option if you've replaced the
moisture sensor with a new one.

Press continue to proceed with
moisture sensor calibration, or
restore defaults to use the default
calibration.

Continue | | Restore Defaults

Figure 12.3
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] X
o , Clean the soil from around the sensor
oERlE LT el and the bottom of the plastic sensor

sensor prongs are clean and free of .
: L wearplate, then press continue.
soil. Keep unit raised and press

continue.

Figure 12.4

Figure 12.5

3 e

Put moisture sensor in calibration
solution, press continue to process the
systern check or cancel to exit. Disgard
solution after test is complete,

Cancel Figure 12.6

Ensure the solution cup is
level, and fill to the top, then
attach to the sensor as shown.
The software will record the
response for 15 seconds, then
calculate the calibration.

Figure 12.7
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[=] *

Span between air and calibration solution

is too low to proceed. Check for sensor
IZ' X cleanliness, and ample sensor metal

remaining. If span still fails sensor will
System Check Successful. Press OK to continue, need to be replaced.

OR

Figure 12.8

If system check fails, check for sensor cleanliness, and adequate calibration solution covering the prongs.
Retry calibration or replace as necessary.
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