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VERIS 2000XA, 3100, 3150 Soil EC Mapping System 
Soil EC Surveyor Software Version 1.0 

Sensor DataLogger Version 1.0 
 

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 will have 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 WARRANTY OF MERCHANTABILITY OR OF FITNESS 
FOR A PARTICULAR PURPOSE AND ALL CLAIMS FOR CONSEQUENTIAL DAMAGES, ARE 
SPECIFICALLY DISCLAIMED AND EXCLUDED. 
 

Safety 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



1-3 

Important!    Read the following SAFETY PROCEDURES before operating the Veris system: 
Å Read and understand all instructions on safety decals 
 

 
 
 

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

 
 
 

Å Pinch point hazard:  to prevent injury, stand clear when raising or lowering any part of the Veris 
implement.    
Å Install all transport locks before transporting or working underneath. 
Å Detach and store implements in an area where children normally do not play. Secure implement 
by using blocks and supports. 
 
 
 
 
Å Read Operations Manual before operating machine 
Å Review safety instructions with operators before operating machine and at least annually 
Å Never stand on or use tire as a step 
Å Do not tow the implement on public roads without the road-kit light package, or without the proper 
safety equipment and licensing as required by your State Department of Transportation.  Always 
use safety chain. 
Å Riders obstruct the operatorôs view. They could be struck by foreign objects or thrown from the 
machine. 
Å Never allow children to operate equipment. 
Å To prevent possible electrical shock, or damage to the instrument, do not connect to any power 
source greater than twelve (12) volts DC.  
Å Do not grease or oil implement while it is in operation. 
Å Disk edges are sharp. Be careful when working in this area. 
Å Disconnect battery ground cable (-) before servicing or adjusting electrical systems or before 
welding on implement. 
Å Remove buildup of mud, oil or debris. 
Å Be very careful when mapping stubble fields with a gasoline engine pickup. Be prepared if a fire 
starts. 
Å Keep a first aid kit and fire extinguisher handy. 
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Section 2 
Electronics Overview and Set-up 

 
The Veris Electronics kits includes the following items:  
 

                                           
   Figure 1. EC Surveyor kit                 Figure 2.  DataLogger kit  
              

Use protective shipping/storage case to protect electronics components whenever electronics are 
shipped.  Keep all diagnostics and operations manual with system when mapping. 
 
Mount instrument in a location that is as free as possible from dust, vibration, and electrical 
interference.  Display should be visible to operator and shielded from direct sunlight.  Use 
adjustable mounting brackets to position electronics for optimal visibility (Figure 3). 
 

 
Figure 3. 
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Figure 4  EC Surveyor (rear) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5  EC Surveyor (front) 
 

 
 
 
 
 
 
 
 

Power port: 
The Soil EC Surveyor is shipped 
with an accessory power cord.  
If an alternative connection is 
desired, make sure that the unit 
is properly connected to a power 
connection that is not controlled 
by the ignition switch.  If 
connecting directly to the 
battery, we suggest a 3-amp in-
line fuse is installed between the 
battery and the instrument.   

EC Signal: 
EC Signal Cable 
extension from 
implement attaches 
to the EC Surveyor 
here.  Route cable 
properly to prevent 
damage. Signal test 
load also attaches 
hereðused to test 
EC Surveyor. 

EC Data out: 
Attach serial cable 
here and other end 
to Sensor 
DataLogger or 
laptop PC.  

GPS input: 
Connect GPS cable here.  
It is designed to accept 
GPS input in NMEA 0183 
format via an RS232 
connector. 
(GPS must send GGA and 
either VTG or RMC strings 
at a 1hz rate, at 4800 baud, 
8 data bits, 1 stop bit, no 
parity.) 

Data Status: 
When lit, this green LED 
indicates data is being sent 
out serial port. If not lit, EC 
values are negative or GPS 
signal not received. 

Power: 
When lit, this red 
LED indicates EC 
Surveyor is powered 
up. 

On/Off: 
Turns power to EC 
Surveyor on and 
off.   

Reset 
button: 
Can be used 
to reboot EC 
Surveyor   
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Figure 6  DataLogger (rear) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7  DataLogger (front) 
 

 
 
 
 
 
 
 
 
 

Data Status: 
When lit, this green 
LED indicates data 
is being recorded to 
memory card. If not 
lit, EC values are 
negative or GPS 
signal not received. 

Power: 
When lit, this red 
LED indicates 
Sensor DataLogger 
is powered up. 

On/Off: 
Turns power to 
Sensor DataLogger 
on and off.   

Memory Card slot: 
Formatted SD memory 
card must be installed 
when booting up, and 
at all times data is 
being collected. See 
Proc. #6 for formatting 
instructions. 

Power port: 
The Sensor DataLogger is 
shipped with an accessory 
power cord.  If an alternative 
connection is desired, make 
sure that the unit is properly 
connected to a power 
connection that is not 
controlled by the ignition 
switch.  If connecting directly 
to the battery, we suggest a 
3-amp in-line fuse is 
installed between the battery 
and the instrument.   

EC: 
Serial cable 
from EC 
Surveyor 
attaches here.   

pH: 
Serial cable from pH 
Controller (MSP 
only) attaches here.   

Reset 
button: 
Can be used 
to reboot 
DataLogger   

Alarm Vol: 
Used to adjust 
volume of auditory 
alarm   
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Important ï Do not allow moisture to enter the Soil EC Surveyor or Sensor DataLogger, and 
do not pass strong magnets near the unit. 
 

 
Software Setup 

 

 
Figure 8 
 

 
Figure 9 

The Veris SoilViewer software will 
automatically run the setup once the CD 
is inserted into the computer.  If not the 
installation can be manually started by 
double clicking on the setup.exe located 
on the CD. 

Once the CD has begun select the 
installation directory and click Next 

Click Next to continue through 
installation 
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Figures 10a and 10b 
 

 
Figure 11 
 
 

 
Figure 5 

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

The installer will 
install all necessary 
components   

Once the installer is completed, click 
finish 
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Figure 6 
 

 
Figure 7 
 
 
 

Figure 8 
 
 

Figure 9  

The Veris SoilViewer will now install drivers 
necessary to operate the included USB-
Serial Converter (part #41377).  If you do not 
want to use the included converter than press 
cancel here, otherwise click next.  If you have 
the USB- Serial converter plugged in be sure 
to unplug it before clicking next. 

After the drivers are successfully installed 
click finish and Restart your computer before 
opening Veris SoilViewer.   

Once the computer is restarted the USB to 
Serial converter cable can be plugged in, 
Windows will recognize the new hardware.  
 

Windows will then advice the new hardware 
is installed and ready to use.  
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Section 3 
 Implement Overview and Set-up (3100 shown) 

 

 
Figure 1 

 
If the unit is crated, the tongue must be installed prior to use. To do so, please take precautions to 
ensure that the framework is properly supported to ensure safety. 
 
1) Remove bands that attach tongue and framework to shipping pallet. 
2) Use a forklift or small loader to raise front portion of tongue into level position and properly 

support with a sawhorse or other support of your choice. 
 

 
Figure 2 
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Figure 3 

 
 
 

Electro-hydraulic Lift Kit Set-up  

 

 

The Electro-hydraulic Kit is shipped in a pre-assembled state, and has been tested prior to 
shipment.   
 

 

    Figure 4 Hyd Power Unit 
 

Remote Control  Figure 5. 
  

 
     Quick connects   Breather/fill plug 
 

              
 

 

 

 

20ô Power cable           

 

 

 

 

 

 Transport Lock       Depth collars    Quick couplers 
          

 
3. Install tongue with two 
5/8ô X 41/2ò bolts  and 
torque to 170 ft lbs 
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Installation: 
 
1) Locate power unit in desired location in towing vehicle. If the unit is to be used on a dedicated 

unit, we advise anchoring it securely to prevent tipping or damage in rough field conditions. 
Mounting holes are located on each side of base. 

2) Connect ground (black) power cable to negative post on towing vehicle battery. 
3) Connect power (red) cable directly to the positive post on the battery. Quick connect to power 

unit. 
4) Remove the shipping plug from the reservoir and install breather cap. ( a plug will be installed if 

shipped via UPS). 
5) Lower implement to the surface and remove ratchet jack.  (Note: Cylinder may have been 

previously installed at factory). 
6) Connect hoses to power unit. Note that the quick couplers are labeled for proper connection. 
7) Install the cylinder to the implement as shown below, with the rod end to the rear and the 

cylinder barrel in the lower position; with the hose fittings outward from the center.  
 
Figure 6      Figure 7 

 

 

 

 

 

 

 

 

 
 

Transport lock  
      Depth Collars 

Operation: 
 
1) The remote control offers simple operation of the power unit. Push button to raise and lower 

Route to prevent damage of cable.  Never engage power unit with hoses disconnected ï if 
so, you may to need to bleed pressure as described below. 

2) Be sure to lower the unit only as deep as needed to obtain proper penetration of all six coulters.  
Use depth collars provided to set desired operational depth. 

3) Due to the design of the implement, it is not necessary to raise the unit during field turns.  
4) Prior to road transport, always install the transport lock channel on the cylinder rod.  
5) To disconnect the implement from the power unit, install the transport lock and lower the 

implement until it rests on the lock. Momentarily bump the control switch upward to relieve 
system pressure and disconnect the hoses. Try not to disconnect under pressure, as it will be 
difficult to re-connect. 

6) Periodically check the fluid level of the reservoir with the implement in the lowered position.  It 
should be roughly 2ò from top of reservoir, with the cylinder rod in the retracted position. Unit is 
filled with Mobil 424 hydraulic fluid, and should be filled with compatible fluids of viscosity index 
between 100 and 400 ssu.  

7) Keep couplers as free of contaminates as possible, and install rubber plugs and caps when unit 
is not in use. 
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Bleeding Pressure from System 
 
If the hoses have been disconnected while under pressure, if one hose disconnects during 
operation, or if the remote is depressed while not connected to cylinder, you will likely build 
pressure in the system and will not be able to reconnect the hoses. 
 

 
 
 

Å 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. 
Å Wear protective gloves and safety glasses or goggles when working with hydraulic and high-
pressure wash  systems. 
Å 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. 
          
Steps to take:    
 

1) Using two 7/8ò wrenches, loosen each hose at the female 
quick coupler. Drape a rag over this to prevent getting 
sprayed with escaping fluid.  Be Careful!  Eye protection 
is recommended.  Hydraulic fluid may be hot if the unit 
was recently cycled.  

 
2) If you have completed this procedure, and the hoses will  

still not connect, pressure must be present at the male            
Loosen here 
couplers.  The simplest method is to loosen the fittings 
at the hydraulic cylinder.  Be careful of escaping 
hydraulic fluid, and cover with cloth      
during bleeding process.  

 
3)  Reconnect both quick couplers, and double check  that 

all fittings are tight before operation. 
 
                    Figures 8a and 8b 
.
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Section 4 
Field OperationsðSoil EC Surveyor 

 
Attach the signal cable to the quick connect coupler at front of frame, and to Signal port on back of 
EC Surveyor. Connect serial cable, GPS, and power cords to ports on rear of EC Surveyor. 

 

  
Figures 1a and 1b 
 
 

EC Surveyor display readings 
Here are the display readings that you will see when operating the EC Surveyor:  

 
Figure 2 
The unit is ready to operate.  The Surveyor is informing you of the firmware version its 
programmable interface chip (PIC) contains. Immediately the screen will change to the operating 
screen below: 
 

 
Figure 3 
 
 
 
 
 
 

 

 

 

  

Ground speed 
(from GPS) in 
miles/hour 

GPS status: may 
read GPS, DGPS, 
RTK, or None. If 
None, no GPS signal 
is received and no 
data will be sent out 
serial port. 

Shallow (Sh) and Deep (Dp) soil EC 
readings.  If negative, no data will be 
sent out serial port. 

Note: The EC Surveyor display screens 
are the same whether using Veris 

DataLogger or laptop PC for recording. 
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Field OperationsðSoil EC Surveyor with Sensor DataLogger 
 

Before logging any data, make sure the SD card in the Datalogger is clear of any files that 
are not Veris .dat files.  Any other files will cause the data an error when logging data. 
 
The Veris DataLogger is not compatible with SDHC cards.  Only SD cards will work 
correctly. 
 

Sensor DataLogger display readings 
Here are the display readings that you will see when operating the Sensor DataLogger: 
 
Starting upé 

 
Figure 4 
The unit is ready to operate.  The DataLogger is informing you of the firmware version its 
programmable interface chip (PIC) contains.  
 
Press any of the four keys, and the next screen will appear: 

 
Figure 5 
 
For EC mapping, press the #1 key.  #4 Exit returns you to the initial start-up screen. pH Setup is 
not used with EC logging.  Pressing #1 brings up the next screen: 

 
Figure 6 
 
For EC mapping, press the #1 key.  #4 Exit returns you to the initial start-up screen. EC and pH are 
not used with EC logging.  Pressing #1 brings up the next screen: 

 
Figure 7 
 
The DataLogger is displaying the map file number it is creating, in case you want to record it along 
with any other information about the field.  Press any key to begin new map file. After starting the 
file, pressing the #4 key will stop the file. If DataLogger freezes at the screen shown in Figure 6 or 
Figure 7, check formatting of SD cardðmust be FAT format.  See Proc. #6 for formatting 
instructions. 
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If memory card was not inserted during boot-up, the following screen will appear: 
 

 
Figure 8 
 
Install card and re-start DataLogger.  NEVER REMOVE CARD WHILE LOGGING DATA. 
 
This is the Data Acquisition screen: 

 
       Figure 9 
 
 
 
 
 
 

 

There are warning signals programmed into the Veris DataLogger to warn the operator that data 
are not being recorded, so that corrective action can be taken.  If data arenôt being recorded, a 
warning alarm will sound, and the portion of the screen text that is missing information will blink.  
For example, if the DGPS isnôt being received (or the NMEA string containing speed) the Lat/Long 
text will blink.  If EC values are negative, they will blink.  Also, the Data Status LED light on the 
front of the DataLogger indicates the whether data is being recorded. If this light is not lit, data are 
not being recorded. (note: no data is recorded unless unit is movingðreceiving speed signal from 
GPS) 
 
At any time during the mapping process, you can press any key to stop the file.  If you create more 
than one file from the same field, you can bring the files into a spreadsheet program or GIS and 
combine for whole field map display. 
 
After #4 key is pressed during Data Acquisition, the following screen will be displayed:   (if data 
was collected during Data Acquisition) 

 
Figure 10 
 
DATA IS ONLY STORED ON THE SD CARD.  NO INTERNAL FILES ARE CREATED. 
  

Ground speed 
(from GPS) in 
miles/hour 

GPS status: may 
read GPS, DGPS, 
RTK, or None. If 
None, no GPS signal 
is received and no 
data will be 
recorded. 

Shallow (S) and Deep (D) soil EC 
readings.  If negative, no data will be 
recorded. 
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If no data was logged during Data Acquisition, the following screen will be displayed: 

 
Figure 11 
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Field OperationsðSoil EC Surveyor with SoilViewer software 

 

The EC Mapping software will automatically detect which port the Veris EC Surveyor is connected 
to, and begin communicating.  If the EC Surveyor is not detected, the software will wait 45 seconds 
for the connection of the Surveyor and search again; this is repeated until the Surveyor is 
connected.  If the Surveyor is not found, unplug the serial or USB cable and reconnect it to the PC. 
If the connection is still not made refer to SoilViewer troubleshooting. The conditions for mapping 
and storing the data are as follows.  The user must be going a speed greater than 1 mph, there 
must be a GPS signal received, the EC Comm Light must be green, indicating the PC and EC 
Surveyor are communicating properly, and either of the EC values has to be greater than -1.  
When all these conditions are met, the Saving Data light will be green and the points will be 
mapped.     
 
Files may be appended to if mapping has stopped by selecting a previous file when prompted at 
the startup of the software.   
 
 
 
 
 

 

 
  Figure 12 

User selectable 
point width 

User selectable plot 
colors, click on color to 
change. 

Selectable zoom 
functions for viewing 
maps 

Displays when program is 
searching for connection to 
EC Surveyor, this only 
happens at startup. 
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Field Operations--Implement 
 
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 Maintenance and Service Procedures 1 and 2). While these 
tests were made at the factory, there is the possibility a problem developed during shipping.  
Performing these tests on the new implement before it becomes dirty, allows you to get familiar 
with the process under ideal conditions. It is strongly advised that you perform this test on a routine 
basis (every 10 hours of data collection) to ensure you are obtaining reliable data.  KEEP 
OHMMETER, TEST LOAD AND TEST BOX WITH THE MACHINE AT ALL TIMES. 
 
Equipment pre-mapping check 
Prior to operating the implement for the first time, it is important to check the fasteners ï some may 
have loosened during shipment.  Routine fastener checking should be done weekly during 
mapping season and a walk-around check of the implement components should be done each 
day. 
 
Setting Operating Depth 
 

Begin field operation by lowering unit into soil.  For good electrical conductivity, all coulter 
electrodes must be in direct contact with moist soil, at all times and in every region of the field.  A 
depth of 1-2ò (2.5-5 cm) is recommended. To insure this depth is consistently achieved, 400-600 
lbs. (180-275 kg) of additional weight are normally required.  Veris offers optional weights, or they 
can be supplied by the customer.  Do not adjust the tension on the coulter electrode springs to 
increase soil contact or penetration.  They are pre-set at the factory with the proper tension.   
 

                                 
Figure 13 

operate 
implement 
parallel to 
soil 
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Adjustable Wing Extensions (XA option) 
The 2000XA and MSP3150 with XA (Extendable Array):  This option allows the re-positioning of 
the electrodes to fit various bed and crop configurations.  Adjustment is made by loosening the jam 
nuts and set screws located on the lower front of each side of the toolbar, adjusting the toolbar 
wing extensions, and re-tightening the set screws. Veris suggests setting the toolbars at either the 
maximum or minimum setting, not at a point in between. A limiter bolt determines full extension, so 
they cannot extend to the point at which the outside coulters disconnect from the main frame. 
Important ï do not attempt to combine maps in which two different investigative depths are used.  
 

 
 
 

Å Pinch point hazard:  to prevent injury, stand clear when raising or lowering any part of the Veris 
MSP.   Disengage automatic cycling function before working around unit. 
Å Install all transport locks before transporting or working underneath. 

 

 
Figure 14 
 
Adjust hitch on implement so implement operates level when coulter electrodes are 1-2ò in the soil.  
The hitch is designed with four possible height positions. 

         
Figures 15a and 15b 

set screws and 
jam nuts 
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Field Condition 
Field should be in a uniform state. Mapping after intensive primary tillage is not recommended. The 
soil must have a minimum of 20% available water, and cannot be frozen. If rocky conditions exist, 
slow down and make sure rock guards are in place. 
 
Speed 
Proper field operating speed depends on field conditions.  Because of the importance of consistent 
contact, the unit must not be allowed to bounce over rough fields at high speeds.   
 
Pulling Vehicle 
The implement may be pulled with a variety of vehicles: 20-50 hp tractor or a 4WD pickup.   
 
 
 
Å Be very careful when mapping stubble fields with a gasoline engine pickup. Be prepared if a fire 
starts. 
 
Swath width and Navigation 
Setting the swath width and navigation system is at the discretion of the customer.  A 50ô-75ô (15-
23 m) swath works well in most areas. Several methods of navigation are possible: following 
previous crop rows, swath guidance, or using a field navigation computer.  While it is important to 
map in a consistent pattern, it isnôt absolutely critical that each pass be exactly the same distance 
from the previous pass. 
            
To help insure the quality of your data, please follow these guidelines: 
 
1. Generate and view maps frequently, especially prior to deleting data from Instrument. 
 

2. Listen for auditory alarm from DataLogger, indicating data collection has been interrupted. 
 

3. View DataLogger screen or SoilViewer map frequently during data collecting; watch for:       

        Negative readings in the Shallow and Deep or excessive noise in the data.   

        EC readings should fluctuate gradually as you drive across the field, relating to      
    soil changes.  If readings change erratically, or show values not typical of soil     
    conductivity in the areaðsuch as >100, perform tests 4 and 5 below. 

  In SoilViewer, watch for streaks, stripes, unnatural patterns, and missing data points. 
 

4. Perform electrical continuity test on implement wiring: 

 at least once a day during mapping season 

 every 10 hours of mapping  

 after extended periods of non-use 

 after replacing or repairing coulter-electrode components or wiring 

 whenever readings are questionable 
 
5.   Perform Signal Testing Procedures #1 and #2: 

 at least once a day during mapping season 

 every 10 hours of mapping  

 after extended periods of non-use 

 whenever readings are questionable 
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6.  Keep all electrical connections dirt and moisture-free 
 
7. Limit speeds in rough or rocky field conditions.  This will improve data quality, and will also 

lengthen the service life of the implement components.  NEVER EXCEED 15 M.P.H. FIELD 
SPEED. 

 
 
Remember, the EC data you generate will be used by your customers to make important 
management decisionsétake the time to make sure that itôs high quality data. 
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Section 5 
Troubleshooting 

 
 
EC data seem oddðjumpy, negatives, map doesnôt match known or expected soil types 
Perform Maintenance and Service Procedures 1-3. 
 
No GPS or DGPS on display 
Perform Maintenance and Service Procedure 5 
 
DataLogger locks up 
-SD card not installed or not formatted.  See Procedure #6 to format card. 
 
EC Surveyor or DataLogger doesnôt power up (power LED not lit) 
-Check barrel fuse in power plug (cigarette lighter) 
-Check power to vehicle power port 
 
Data status (green LED) light not lit 
-check GPS status:  must have GPS, DGPS, or RTK 
-check EC status:  EC values must be positive 
-Unit must be moving to send data out port 
 
Coulter spring bars breaking:  
-reduce ground speed 
-order heavy-duty replacement bar (Veris  part #31101) 
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SoilViewer Troubleshooting 
 

EC Surveyor is not found 
Check to ensure the com which the EC Surveyor is connected to is present under the device 
manager.  To get to the device manager go to StartĄSettingsĄControl PanelĄSystem Click on 
the Hardware tab and then click on the device manager button. Click on the ñ+ò 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) 
 

 
Figure 1 
 
If the port is not listed here, then unplug and replug the USB ï Serial converter cable and ensure 
the power is on to the EC surveyor.  If USB ï Serial port is still unavailable then reinstall the 
drivers.  If you are using the provided USB-Serial converter part #41377, then the drivers can be 
located on the Veris SoilViewer disk see Reinstalling USB-Serial Converter Drivers, if a different 
USB- Serial Converter is being used, then follow the manufactures instructions for driver 
installation. 
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Reinstalling USB- Serial Converter (Part# 41377) Drivers 
 
Insert the Veris SoilViewer disk once the Veris SoilViewer appears click cancel. 
 
Open My computer and right click on the CD rom drive then click on Explore 
 

 
Figure 2 
 
Double Click on PL-2303 Driver Installer.exe follow the installation guide to install the driver, then 
restart your computer and plug in the USB- Serial converter cable to try again. 
 

 
Figure 3 
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Section 6 
Maintenance and Service 

 
Procedure #1:  EC Surveyor Instrument Signal Testing    
 
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 the 
instrument is performing properly. 
 
The EC Surveyor is shipped with an Instrument Test Load (Part No. 10447) 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 EC Surveyor. 
2) Connect the test load to the signal terminal. 
3) Switch on the EC Surveyor and view display. 
4) The display should show:  
Shallow:  (2000XA and 3100)  14       (3150)  11 

 Deep:  (2000XA and 3100)  21    (3150)  40 
5) If the readings vary significantly (more than one whole number) contact Veris service 

department. 
6) Once the test is complete, remove the test load and reinstall the implement signal cable. 

 
 

 
Figure 1.1 Signal Test Load installed (display showing proper EC readings for 2000XA and 3100) 
 

Signal Test Load 
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Procedure #2:  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 EC Surveyor to the disk blade. Think of each coulter-electrode and its wire path as a 
óchannelô.  On a 3100 and 3150, there are 6 signal channels that must be clear and isolated from 
each other (4 on a 2000XA). You will first test the complete pathway for each channelðeach 
coulter-electrode. One easy-to-take reading for each channel tests the cable, wiring harness, and 
each coulter-electrode and disk blade.  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 (part #10759) and an ohmmeter 
(sometimes referred to as a multi-meter or voltmeter).  Make sure the meter is set to ohms, Ý.  If a 
range of ohms is available, choose the lowest setting--ohms rather than kilo or mega ohms. If 
unfamiliar with óohming-outô 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) readingðmeaning complete resistance, and no 
continuity. 
 
 
 

 
Figure 2.1 and 2.2 
 
Remove the signal cable from the EC Surveyor and connect it to the terminal on the test box.  If 
you have hard-wired the signal cable extension into the cab, making it difficult to reach the 
implement with the cable end, you may want to purchase an extension cable from Veris (part 
#12269). This cable attaches to the signal cable end and allows you to position the Signal Test 
Box in close proximity to the coulter-electrodes. 
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Figure 2.3 
 
Firmly press one lead of the ohmmeter to the #1 coulter blade edge (left hand, standing behind the 
unit) and the other lead to the #1 terminal on the test box.  Maintain firm pressure on the ohmmeter 
lead touching the disk blade. A reading of less than 2 ohms is normal.  Rotate blade ¼ of a turn 
back and forth as you view the ohmmeter. Any jump in the readings above 2 ohms indicates a 
problem. 

 
 
 
 

Continue to check each coulter electrode in succession, left to right. 
If any coulter electrode exhibits no continuity or resistance higher than 2 ohms, refer to Procedure 
#3 Diagnosing EC Signal Problems. 

Connect to coulter 
blade 

Ohmmeter 

Connect one lead to Signal Test 
Box terminal (corresponding to 
each coulter) 

Figure 2.4 

Signal extension cable 
(from implement) 
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Figure 3.1   

Procedure #3: Diagnosing and Correcting EC Signal Problems. 
 
Use this Troubleshooting tree to work through the system, locate the problem, and take corrective action. 
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Coulter Electrode Functions- 
 
Each coulter electrode on the implement is part of a pair, and each pair has a distinct function. 

a) Coulters 1 & 6 are the Deep EC receptors. If you are seeing problems only with the ñDeepò 
readings, focus on testing continuity on these two coulter-electrodes. 

b) Coulters  2 & 5 are the ñchargedò  coulters that inject the voltage into the soil. If you are 
getting no (or intermittent)  readings on both the ñShallowò and the ñDeepò  -- continuity to 
one of these two coulter-electrodes is likely the cause. 

c) Coulters 3 & 4 are the ñShallow ECò receptors. Focus on this pair if you see problems in the 
ñShallowò reading. 
 

 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 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 coulter 
wire terminal bolt.  Grasp sure-seal connector and move back and forth during this test ï 
vibration from rough fields can weaken the contacts on the sure seal, causing breaks in 
continuity during operation that might no show up in a static test.  Repeat process on all 
coulter-electrodes. 

 
 
 
 
 
 
 
 
 
 
 

Figure 3.2 Testing cable at coulter electrode #3 terminal 
 

2. If you see <2 ohms on all, test the coulter electrodes as explained in B below. 
 
3. If you see a > 2ohms reading on any channel, separate sure-seal connector and insert one 

ohmmeter lead in the end of wiring harness and the other lead in the corresponding terminal 
on the Test Box.  If reading is < 2 ohms at that point, the problem is not with the wiring 
harness or signal cable extension.  It is most likely in the terminal connector wire.  Check 
resistance in it by placing one ohmmeter lead on the coulter wire terminal bolt and the other 
lead in the end of the terminal wire socket. Replace connector wire (PN 14226) as 
necessary. 
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Figure 3.3 Testing cable at end of signal cable wiring harness 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figures 3.4 a&b  a. Separating sure-seal connector  b. Testing terminal connector wire 
 

4. If there is a >2 ohm reading in the signal cable harness or signal extension cable, visually 
inspect the wiring harness and cable extension for damage. If a visual inspection doesnôt 
reveal a problem, you will need to test continuity of the wiring harness and cable. You will 
need to ohm these cables out individually. Disconnect signal extension cable from 
implement and insert ohmmeter leads into sockets as shown below. 

 
 

             
 

Figures 3.5 a and b. Checking continuity of signal extension cable with one ohmmeter lead 
contacting pins in extension cable end, and other lead contacting corresponding test box terminal. 
  

1 

2 3 

4 

5 

6 
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5. To ohm out the wiring harness, disconnect the serial cable extension from the implement 
and check continuity through the harness as shown in Figures 10a and 10b. While doing so, 
check the pins and the sockets of the 6-pin connector for corrosion and fit.  If necessary 
spread the pins with a small screwdriver to tighten fit in sockets. 

 

                       
 

Figures 3.6 a and b. Checking continuity of signal harness, with one ohmmeter lead contacting 
pins in connector and other lead contacting corresponding coulter-electrode. 
 
 

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

 
 
B.  Testing Coulter-Electrode continuity 
 

1. Place ohmmeter lead on terminal wire bolt and other lead on disk blade. Rotate blade ¼ 
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. 

2. 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. Because 
electrical signals cannot be sent consistently through the coulter 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.  See Maintenance and Service procedure #4: Spring Plunger adjustment and 
replacement on adjusting and replacing spring plungers. 

 

1 

2 3 

4 

5 

6 
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   Figure 3.7 

 
 
C. Testing Coulter-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 ï1 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 coulter-electrodes is no longer insulated properly from the frame or 
adjacent coulter-electrodes.      
 

1. If EC readings do not drop to ï1 when unit is raised, disconnect signal cable extension from 
implement.  If readings donôt drop to ï1, the problem is with the signal cable extension.  If 
readings show -1, re-insert the signal cable extension into the implement.  Disconnect the 
sure-seal terminal connector  wire from each coulter electrode. If readings donôt drop to ï1, 
the problem is with the wiring harness. If this is the case, you should replace the wiring 
harness.  If readings do drop, re-insert the signal cable extension into the implement.  The 
problem is with one or more of the coulter-electrodes.  Proceed as follows: 

 
 
 

sure-seal pin 
 

                                                    
           sure seal socket 
 
 
 
Figure 3.8 

  

hubcap 

commutator 

coulter spindle 
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2. Inspect nylon insulation slides under coulter-electrode mounting brackets. These nylon 
insulators may become worn or brittle, or may slip out from under mounting bracket. Repair 
and replace as necessary. Make sure that all electrode coulter U-bolts are properly 
tightened to clamp mounting bracket and insulation tightly to frame. 

 
 
 

nylon insulation 
 
 
 
 

Figure 3.9 
 
 
3. Disconnect signal cable from instrument or front of frame. Check so see that no metal part 

of the any coulter electrode is in contact with the implement frame. This may be by visual 
inspection or by connecting one lead of an ohmmeter to the individual coulter electrode, and 
the other to a grounded fastener on the frame. If the coulter electrode is properly isolated, 
no reading will be obtained. Make sure that all electrode coulter clamp bolts are properly 
tightened to prevent lateral movement of the coulter electrode. 

 

    
Figures 3.10 a and b 
 

4. Wet soil on the toolbar could be a pathway for the EC signal to short.  Test coulter-to-coulter 
and coulter-to-frame isolation by checking resistance between coulter-electrodes. Any 
continuity from one coulter to another is not acceptable.  Remove buildup of wet soil, 
especially if is bridges across insulation slides. It may be necessary to remove coulter 
mounting brackets and clean toolbar, if problem persists. 

 
 
 
 
 
 
 
Figure 3.11  Wet soil buildup on toolbar may cause EC 
signal to short. 
  

no 
continuity 

grounded 
bolt 

coulter 
terminal 


