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Mobile Sensor Platform: pH Manager
Soil EC Surveyor Software Version 1.0
Sensor DatalLogger Version 1.0

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

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 contral 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 DAN G E R
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- A WAR N I N G
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 A CAUTI ON

moderate injury. It may also be used to alert
against unsafe practices.
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Important! Read the following SAFETY PROCEDURES before operating the Veris system:
A  Read and understand all instructions on safet.y

& WARNING

A Escaping f | uiahpeneiratetme shinrcausing serioas irgury. 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.

A Wear protective gl oweggkeswvhendvorsng fvith hydrauticlamdsighe s or
pressure wash systems.

A I'f an accident occurs, see a doctor immediatel
removed within a few hours or gangrene may result.

{®)

& WARNING
A Pinch poi nt enhigueyastart clear when rasingeov lowering any part of the Veris
implement.
A Install all transport |l ocks before transportir
A Detach and store implements in an area where c
by using blocks and supports.

4\ CAUTION
A Read Operations Manual bef ore operating machir
A Review safety instructions with operators befc

A Never stand on or use tire as a step

ADo 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.

A Riders obstruct the operatorés viewwnfolmthg coul
machine.

A Never allow children to operate equipment.

ATo prevent possible electrical shock, or damage to the instrument, do not connect to any power

source greater than twelve (12) volts DC.

A Do not grease or oi kratonmpl ement while it is in
A Disk edges are sharp. Be careful when working
A Disconnect b at-}beforgsergiging or adjustiogaeledtrieal systems or before

welding on implement.

A Remove buildup of mud, oil or debris.

A Be very c a mpiagfsubble fiekisewith amaspline engine pickup. Be prepared if a fire

starts.

A Keep a first aid kit and fire extinguisher har
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SECTION 2
Electronics Overview and Set-up

The Veris Electronics kits includes the items shown in Figure 1. Additionally, the pH Manager
includes a pH simulator and fuse Kkit.

Protective
case

Serial
cable

Sensor
Data-logger

Signal te ,000‘“’

box

Signal test = e Power |
g ‘ cord

Figure 1a EC Surveyor/pH Manager kit Figure 1b. DatalLogger 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 2).

Figure 2



Figure 3 EC Surveyor (rear)

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.

Figure 4 EC Surveyor (front)

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
hered used to test
EC Surveyor.

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

ATA
STATUS

Data Status:
Reset

button:

Can be used
to reboot EC
Surveyor

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. up.

2-2

Power:

When lit, this red
LED indicates EC
Surveyor is powered

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.)

On/Off:

Turns power to EC
Surveyor on and
off.



Figure 5 DatalLogger (rear)

Par/ # 37866
rial # 30002

Reset ec: / pH:
button: Serial cable Serial cable from pH
Can be used from EC Controller (MSP
to reboot Surveyor only) attaches here.
Datal.ogger attaches here.

Alarm Vol: /

Used to adjust
volume of auditory
alarm

Figure 6 DatalLogger (front)

Power port: /

The Sensor Ddtalogger 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.

Memory Card slot:
SD memory storage
card must be
installed when
booting up, and at
all times data is
being collected.

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

is powered up.

Sensor DataLogger

bnioft:
Turns power to
Sensor Datal.ogger
on and off.
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Important i Do not allow moisture to enter the Soil EC Surveyor or Sensor DataLogger, and

do not pass strong magnets near the unit.

Software Setup

% Veris MapViewer V1.0

Itiz strongly recommendsed that you exit all programs before running this ;
irstaller. Applications that rur in the background, such as vins-seanning |
utilities, might cause the installer to take longer than average to complete, | |

Figure 8

8 Veris MapViewer V1.0

Destination Directory
Select the primary installation directomn

Al software will be installed in the follawing location[s]. Ta install software into a
different location(s], click the Browse button and select anather directary.

Directary for Yeris Mapliewsr V1.0

|E‘\Prngram Filez'Weris Mapviewer', | [ Erowse...
Directary for Mational Instruments products
|C:\F'rogram Filesh\Mational Instiuments' | [ Browse...

<< Back ” Mext »> ] [ Cancel

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.

Click Next to continue through
installation

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



8 Veris MapViewer V1.0 ] ¥ Veris MapViewer V1.0

License Agreement License Agreement
You must accept the licensels) deplaped below to procesd. You must accept the licensels) displayed below to proceed
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT  ~ LICENSE AGREEMENT 2 )
INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE BEFORE YOU CLICK ON THE 4CCEPT BUTTON AT THE END OF THIS 3 Next tWO ||Cense

ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY DOCUMENT, CAREFULLY READ ALL THE TERMS AND CONDITIONS OF

DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO H
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERME OF THIS THIS AGREEMENT. BY CLICKING ON THE ACCEPT BUTTON, YOU ARE ag reen IentS Wl” HEEd
AGREEMENT AND YOL AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO MOT WISH TO CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS

BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS to be acce ted

COMDITIONS, CLICK THE APPROPRIATE BUTTOMN TO CANCEL THE INSTALLATION PROCESS, AGREEMENT, CLICK THE "DO NOT ACCEPT" BUTTON AND DO NOT p

DO MOT INSTALL OR USE THE BOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY . .

(30 DAYS OF REGEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN DOWNLOAD AND/OR USE THIS INTELLECTUAL PROPERTY. before Cont| nul ng .

MATERIALS, ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL

RETURNS SHALL BE SUBJECT TO NI'S THEN GURRENT RETURN POLICY. Readers of this document are requested to submit to Interchangeable Virtual Instruments,

Inc. {"Licensor"), with their comments, notification of any relevant patent nghts or other
intellectual property rights of which they may be aware which might be infringed by any

1. Definitions. As used in this Agreement, the following terms have the following meanings: 3 use of this intellectual property, software, or specification (the 'Intellectual Property”), as
@ | accept the License Agresment(s). @1 accept the License Agreements).
()1 do not accept the License Agreement(s) )1 do not accept the Licerse Agresmentls)
[ ccBack ][ Mews> J[ Cancel | [ <<Back ][ MNews» [ Cancel |

Figures 10a and 10b

B Veris MapViewer V1.0

Owerall Progress

(I |
Currently instaling Yeriz MapYiewer W1.0. Part1 of 1

Copying new files

(] l

The installer will
install all necessary
components

Cancel

Figure 11

2 Veris MapViewer V1.0

Installation Complete

The inztaller has finished updating your system.

Once the installer is completed, click
finish and Restart your computer
before starting the Veris SoilViewer
Software

Figure 12
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SECTION 3
Field Operationsd pH Electronics with Veris Datal.ogger

Attach the serial communication cable to the pH port on back of DataLogger. Connect EC signal
cable, GPS, and power cords to ports on rear of EC Surveyor. NOTE: EC signal is required for
pH datato be recorded. If no EC data is desired or available, install EC test load on EC
Surveyor signal port to provide a simulated EC signal.

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.

Figure 1 DatalLogger (rear)

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:

. Shallow (Sh)and Deep (Dp) soil EC
S;Z? étsgjngg}é Ground speed  readings. If negative, no data will be sent
RTK, or None. If (from GPS)in oyt serial port. NOTE: FOR pH MAPPING,
None, no GPS signal miles/hour SERIAL STRING WITH GPS AND EC
is received and no MUST BE SENT TO DATALOGGER; USE
data will be sent out EC TEST LOAD TO PROVIDE EC DATA
serial port.



Sensor Datal ogger display readings
Here are the display readings that you will see when operating the Sensor DataLogger:
Starting upée

I
«Q
[
=
D
N

The unit is ready to operate. The DatalLogger 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:

T
«Q
c
=
(¢
(61

For EC and pH mapping, press the #1 key. Press 1 and begin acquiring data (see below for more
details). Press 2 and enter Setup menu. (Press 4 to Exit this window).

Tl
«Q
c
=
1)
(o]

Press 1 to calibrate ion-selective (ISE) pH electrodes

Calibrating pH electrodes
Enter menu option 1) Calibration.

You will be asked for the ID of the electrode connected to channel 1. You may want to add an ID
number to the electrodes, for your own tracking purposes. Use the 1 and 2 keys to change the
number and 3 to confirm:




Repeat for electrode 26s I D and press 3 to confi

The instrument will prompt for the electrodes to be inserted into pH buffer 4 solution; Slide cup with

pH 4 buffer solution onto electrode holder. Press 1 to continue with calibration or 2 to exit. Tips:

Donét overfill solution. Cup only needs enough s
reuse solutions.

Figure 10

The instrument will read the electrodes for 10 seconds, displaying the output (as it counts
seconds):

Figure 11

After 10 seconds, the instrument will display the final pH reading and offer the options to 1) Accept
pH 4 buffer readings; 2) Redo pH 4 buffer readings; or 3) Exit pH electrode calibration. If the
readings are satisfactory, press 1; if the readings are suspect, press 2 to return to re-do pH 4.

Figure 12

After accepting the pH 4 buffer readings, the Instrument will prompt for the electrodes to be
inserted into pH 7 buffer solution. Remove the pH 4 buffer solution cup from the electrode
holder.Rinse the electrodes, electrode holder, and solution cup using the manual wash for at least
10 seconds. Slide the pH buffer 7 solution cup onto the electrode holder.
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On the Datalogger, press 1 to continue with calibration. The DataLogger will read the electrodes
for 10 seconds, displaying the output. After 10 seconds, the instrument will display the final pH
reading and offer the options to 1) Accept pH 7 buffer readings; 2) Redo pH buffer 7 readings; or 3)
Exit pH electrode calibration. If the readings are satisfactory, log pH 7 reading and press 1; if the
readings are suspect, press 2 to return to pH 7 calibration step.

After accepting the pH 7 buffer readings, the el
response is sufficient to provide suitable readings. A score is displayed for each electrode; the

acceptable score range is between 75 and 102. If both electrodes are within this range, the

instrument will display the following screen:

Figure 13

I f an O06X6 is displayed beside one or both electr
electrodes did not perform well enough for continued reliable use. No calibration settings are

changed if calibration is unsuccessful. The electrode(s) responsible for failed calibration should be
removed and either cleaned or replaced and the calibration procedure repeated.

Figure 14

After calibration is complete, you will have the option to use the calibrated readings or reset to the
ideal settings. Tip: many operators use the ideal settings rather than calibration settings. One
reason is this enables readings from one day to be compared to another. It is still important to
perform the calibration step at least daily, even if ideal settings are used. The calibration process
is important to test electrode quality.

pH Controller Set-up

After calibration, you may wish to change the pH Controller default parameters. Press 2 and enter
Setup menu. (Press 4 to Exit this window).

Figure 15



Figure 16

Sampling time is the duration that the sampler assembly is in the soil. Typically 2 seconds is
adequate. In soil conditions that do not produce a firm core, this time may need to be set at 3
seconds in order to allow soil to begin flowing through cutting shoe. If soil conditions result in a
very firm core, the sampling time may be reduced to 1 second. In rocky conditions, use 1 second
sample time to reduce likelihood of sampler shoe damage. Press 1 or 2 to adjust the sample time,
press 3 to continue to the next screen.

Figure 17

Maximum log time is the longest time in seconds the pH controller will wait for the pH readings to
settle. The controller usually cycles before this maximum time is reached. The minimum setting
for the maximum log time is 20 seconds. (Tip: use 20 seconds unless there is a special reason to
allow a longer wait time) Press 1 or 2 to adjust the sample time, press 3 to continue to the next
screen.

Figure 18

Select the type of water you are using to clean the electrodes between samples. The available
types are TAP, RO (reverse osmosis), or DI (de-ionized). Press 1 or 2 to cycle through the water
types, press 3 to continue to the next screen. Ti p : I f you dondét want
every 40 cycles, use RO setting rather than Tap or DI (regardless of actual water being used).

Figure 19

Turning on the extra wash option will add 1.5 seconds of cleaning per cycle. The extra wash is
performed by stopping the shoe briefly during the cycle. Use this feature if you have noticed the
electrodes are not cleaning during the cycle. Press 1 or 2 to choose ON or OFF, press 3 to
continue. Tip: water usage will double if extra wash is used.
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pH Data Recording

Figure 20

For EC mapping, press the #1 key. #4 returns you to the initial start-up screen. Select #3 EC+pH
to collect EC and pH data. Pressing #1 or #3 brings up the next screen:

Figure 21

The DatalLogger 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 20 or
Figure 21, check formatting of SD cardd must be FAT format.

If memory card was not inserted during boot-up, the following screen will appear:

Figure 22

Install card and re-start DataLogger. NEVER REMOVE CARD WHILE LOGGING DATA.

If you pressed the option #1 for EC, this is the next screen:

Figure 23



If you pressed the option #3, pH and EC, this is the next screen:

GPS indicator:  Speedin  Shallow and pH readings from each Status of pH
NONE, GPS, MPH Deep EC electrode sampling
DGPS, RTK readings mechanism
Figure 24

The display is showing the pH values from the pH electrodes,conduc t i vi ty of the t oj
top 36 (90 ¢cm) of the soil, and whether you have
any time during the mapping process, you can press the 4 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 and combine

them prior to mapping. Note: the #1 key toggles the pH sampler from engaged to disengaged; the

#4 key stops the file.

From this screen, pressing the 1 key as you drive forward will initiate the automatic sampling
process. The software requires movement indicated by the GPS receiver in order to cycle.
Speed must be detected within 5 seconds after pressing 1 or the system will disengage.

If TAP or DI were selected as the wash water type above, the controller will go through a wash
baseline process after engage is pressed for the first time. The status text will change to the
following:

Figure 25

After washing (or immediately if RO was selected as the wash water type), the unit will continue
cycling and display the following screen:

Figure 26

ACyclingd means the sampler assembly is in the ¢
After a core has been collected and is being held against the electrodes, the status text will change
to the following:

Figure 27



The pH readings on the display show what each electrode is reading at every second. The

sampler will hold the soil against the electrodes and continue to record pH until the readings settle.

The minimum recording time is 7 seconds; the maximum time is determined in the pH settings

menu. The pH values that are recorded are the final values at the end of the logging duration. (last
reading on the display before the @ Gyggedalomggd st at
with the DGPS position where the sample was collected.

If the electrodes take longer than 10 seconds to settle, a warning will appear by the readings that

indicates the number of seconds the reading has required. When the maximum log time is

reached, a T will appear indicating that the meect
new sample cycle (refer to pH Controller settings for adjusting the log time).

DEPS 5> 18 136,08 ENGAGE
6.4 D> 39 2>8.3 REC 128

Figure 28

This time warning is to let the operator know that a measurement cycle is requiring excessive time.
While an occasional cycle may exhibit this warning. see the troubleshooting section if this occurs
frequently.

The Veris MSP pH Manager uses two electrodes for optimal data quality. If there is a difference of
0.75 or greater between the final electrode readings, an audible alarm will beep, informing the
operator of the erroneous reading.

To pause the data collection process at any time (but keep the same file), press the 1 key. Once
the sampling process has completed its cycle, it will disengage and the status text message will
indicate disengaged (press 1 to start cycling again). If the system no longer senses a speed signal
from the GPS, it will also disengage and return to Neutral. NOTE: do not depend on the GPS
speed signal for disengagement. Before inspecting or working around any component of the
system, press the 1 key and verify status of sys
Sporadic GPS signals may simulate movement and initiate the cycling process, resulting in
possible entanglement and injury.

If TAP or DI are selected as the wash water type, the water baseline process will be repeated
every 40 cycles following the next engage press. If the pH during the cycling sequence does not
get within 0.5 of the baseline pH, an audible alarm will sound and the pH labels will blink. This is to
allow operator that the electrodes are not cleaning properly.

pH Offset and Settings Menu

While the instrument is in pH data acquisition, the pH sampler settings can be adjusted without

exiting the current file. For example, it may be necessary to add extra wash or change sampling

ti me. A correction can be applied to each el ect
pH readings shown on the screen may differ from those expected in the field. A condition that

could cause this is high pH wash water which is elevating all pH readings. If this is the case, the pH

shown on the screen can be adjusted up or down. To enter the settings screen, make sure

message in the upper right of the screen says DISENGAGED. Press the 3 key. The following

screen will display:
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Figure 29

This screen allows you to adjust the offset that
The offset is adjustable in 0.5 pH increments up to +/- 2.00 pH. NOTE: The firmware DOES NOT

apply this offset to the extracted file. Only the readings seen on the screen will be affected. Press

1 or 2 to adjust the reading down or up, and 3 to confirm the offset and proceed to the next screen.
Similarly, an offset can be applied to channel 2
or up, and 3 to confirm the offset and proceed to the next screen.

Figure 30

Sampling time is the duration that the sampler assembly is in the soil. Typically 2 seconds is
adequate. In soil conditions that do not produce a firm core, this time may need to be set at 3
seconds in order to allow soil to begin flowing through cutting shoe. If soil conditions result in a
very firm core, the sampling time may be reduced to 1 second. In rocky conditions, use 1 second
sample time to reduce likelihood of sampler shoe damage. Press 1 or 2 to adjust the sample time,
press 3 to continue to the next screen.

Figure 31

Maximum log time is the longest time in seconds the pH controller will wait for the pH readings to
settle. The controller usually cycles before this maximum time is reached. The minimum setting
for the maximum log time is 20 seconds. (Use 20 seconds unless there is a special reason to allow
a longer wait time) Press 1 or 2 to adjust the sample time, press 3 to continue to the next screen.

Figure 32

Select the type of water you are using to clean the electrodes between samples. The available

types are TAP, RO (reverse osmosis), or DI (de-ionized). Press 1 or 2 to cycle through the water

types, press 3 to continue to the next screen. Ti p : I f you dondét want a b:
every 40 cycles, use RO setting rather than Tap or DI (regardless of actual water being used).

39



Figure 33

Turning on the extra wash option will add 1.5 seconds of cleaning per cycle. The extra wash is
performed by stopping the shoe briefly during the cycle. Use this feature if you have noticed the
electrodes are not cleaning during the cycle. Press 1 or 2 to choose ON or OFF, press 3 to
continue.

After all of the settings have been entered, the instrument will save the settings and return to the
data acquisition screen. You may continue collecting data using the new settings by pressing the
#1 key to engage. Settings are stored in memory and will remain as set until they changed.

pH Data Flags

Numbered Aflagso can be added to the pH dat a
CYCLING or RECORDING. If the key is pressed while the pH Manager is in the RECORDING
phase, an exclamation point (!) will appear on the screen next to the pH data labels:

Figure 33

This means the flag will be recorded with the current data point in the pH file. If the key is pressed
while the pH Manager is in the CYCLING phase, the next point will be flagged and exclamation
point will not appear until the RECORDING phase is reached. Tip: Use this function to flag any
sample where a problem has occurred, such as a plugged shoe. Open the pH file in a
spreadsheet program, locate the points that have been flagged, and delete rows of problem data.

There are warning signals programmed into the Veris Datal.ogger to warn the operator that data

by

are not being recorded, so that c obengrecorded,@a act i C

warning alarm will sound, and the portion of the screen text that is missing information will blink.
For example, if the GPS isndét being received
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 movingd receiving 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.

3-10

(or



After #4 key is pressed during Data Acquisition, the following screen will be displayed: (if data
was collected during Data Acquisition)

Figure 34

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

If no data was logged during Data Acquisition, the following screen will be displayed:

Figure 35

DATA QUALITY TIPS

As you collect pH data, monitor the performance of the system by continually asking yourself these
guestions:

-Dur i ng 6 Cy cdo bothgtheleptiode seadjngs get close to the wash water pH? If not, one
or both electrodes may not be cleaning properly.

-Dur i ng 6 Re c ododvathrekpdirodp feaaings move to expected soil pH level? If they stay
near wash pH level and/or require more than 10 seconds to settle, one of the following may have
occurred: 1) shoe may have plugged, so no new soil is entering, and the shoe is slowly filling up
with wash water; 2) Excessive speed may have allowed soil core to shoot out the back, or 3) gap

between electrodes and shoe maybeexc essi ve, so thinner soil <cores
electrodes.
-Operators who monitor the screen, and are alert

Cycling or Recording phase, generate better maps.

-Whenever the final pH readings at a sample location are >.50 apart, an alarm will sound indicating
data for that sample location will likely be eliminated during data extraction. If more than an
occasional, infrequent reading is rejected, inspect the sampler assembly for possible plugging or
other malfunction, and the electrodes for proper cleaning. Re-calibrate electrodes if necessary.

-The speed you travel and your transect width directly affects the sample density: 6 mph (9.6

km/ hr) on 5006 (15 m) transects p@aha)i Sneph (1&kmf) o x i n
on 756 (23 m) transects results in approxi mately
so that the raw pH data maps t he uddatherthaniralyipg spat
on interpolation methods to fill in the gaps in the map.
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Field Operationsd pH Electronics with SoilViewer

Attach the pH serial communication cable to an available COM port on your computer. Connect EC
signal cable, GPS, and power cords to ports on rear of EC Surveyor, then connect EC Data Out to
any available COM port on your computer using a standard serial cable. If serial port is not
available on PC, then a USB to Serial converter can be used with the EC Surveyor provided the
drivers for the converter are installed and functioning properly. NOTE: EC signal is required for
pH datato be recorded. If no EC data is desired or available, install EC test load on EC
Surveyor signal port.

G -
S e @
~ ~ ‘

EC DATA OUT GPS INPUT

eris.

POWER Ec S'G~AL Salina, Kansas
Figure 1 DatalLogger (rear)

SoilViewer startup display
Here are the display readings that you will see when operating the EC/pH SoilViewer Software:

[- [=][x]

Fie Edt Yiew Project Operate Jools Window Help Extraction
i3

/& [@[n] !

~

PHF path EC File

Cr|Dacuments and Settingsimestanc), CriDacuments and Settings|maxtanc|
q Desktopljund_russellslph_YPHF.DAT

o, Deskeopund_russellslEC_DAT

Engage  pH Comm, Fix Speed

‘ Exit (F4) ' ‘En\;age(Enter)I‘g ? I No GPS IU— S

view pHI pH2 K

|1— |1—
[
7

£ E pHmin  pHmax ELL Select File for EC data
70 9 |4.439 Ia‘asa

Calibrate ISE's (F1)

aaaaa | £ Soiiewer 102508
pH Y (C25aiviewer ¥1.0
{ :} |22 veris Soilviewer
My Recent
Dacuments
—
@
.. '. Desklop
s * M L ] ’
g L ] .. J
. ‘ ) My Docurment s
v o%%
My Computer
e | @ = v C=J
e g0 ile name: C
o o MyNelwork  Ssveastps: | “DAT [.DAT) v [Ccencel |
L ] . i a?
LA -Nn_ 8,
% 0® b 'I:-
LY 3 !ll,
ce e |

74 start CFOEEE [ 3% Maxton, chase - 1124 | @ Tnbox O jorer = B pH Mapping Main.vi -

Figure 2
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The SoilViewer program will ask the user to select the names of the EC and pH files to be stored.
If desired, a previous file can be appended.

Ci\Documents and Settingsimaxtonc), C:iDocuments and Settingsimaxtonch
g Deskbopitest_YPHF.DAT g, Desktop\EC_.DAT

' | / # |Searching for pH Controller... NoGPS 10

pH & EC Shallow

[ |

Figure 3

Once the files have been selected, the software will look for communication with the pH controller.
If no communication can be established, check for a secure connection to the computer, and make
sure pH controller is turned on and has power to it. Also, switching to manual mode on the pH
controller will ensure the pH controller is in a recognizable state. After five attempts at
communication are rejected, the software will proceed to looking for communication with the EC
Surveyor, and will check every 45 seconds for the connection of the pH controller. If all
connections are secure and the pH controller power is on, it may be necessary to shut off power to
pH controller and turn it back on.

Ci\Documents and Settingsimaxtonc Ci\Documents and Settingsimaxtoncy
g, Desktopitest_WPHF.DAT g, DeskioplEC_.DAT

' j JJEEEEMJ

conizi] [_rors | foneznoce] -1 |-1

-0,25C) 0.250 1
- ||
o o L L] _ -

Figure 4

After the pH controller is found, the software searches for communication with the EC Surveyor,
before continuing on with acquisition. If the EC Surveyor is not found after five attempts, the
software will wait check every 45 seconds for the connection of the EC Surveyor. If the Surveyor is
not found, check for a secure connection to the computer and power to the EC Surveyor, and
reboot EC Surveyor.
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GPS status: may These EC ranges

read GPS, DGPS, artla n?t tl).:sernd r
Colors for the graphs RTK, or None. If zgtet():yagi\ﬁnz eaiﬁ
can be set here, by None, no GPS signal Ground speed range the same
clicking on the color is received and no (from GPS) in number of EC
box and selecting a data will be sent out miles/hour oints
new color. serial port. P '

Ci\Docurments and Fettingsimaxtonc), C:\Documents and Setkingsimasxkonch,
D, Desktopitest_YPHRIDAT ) Desktop\EC_.DAT

' 2@l S " O e Ergage tostat |DGPS 176

26,94 [6.92 [omemun] [_ors | [oronseerd|17.6 |51.9

0 |6 |

6 |7 L

LI o o O () O "’7 p
1 :

Figure 5 \

Ranges used to map pH values. Each color Point size for EC Shallow (Sh) and Deep (Dp) soil EC
should have a unique range associated with it. values; adjust point readings. If negative, no data will be sent
These are user-defined ranges and can be size to fill transects out serial port. NOTE: FOR pH MAPPING,
changed at any time. If points appear to be and display spatial SERIAL STRING WITH GPS AND EC
missing from the mayp, it could be that they are structure to map. MUST BE SENT TO COMPUTER; USE
out of the ranges selected. pH min and pH max EC TEST LOAD TO PROVIDE EC DATA
can be used as guidelines for setting up the pH IF NECESSARY

ranges. Up to five divisions can be selected
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Calibrating pH electrodes
Click on Calibrate | SE6s or press F1

I

Zalibrate I3E's (F1) | Flag (Fz) | Contraller Setup {FS‘

Figure 6

_ You will be asked if you want to
Select option: continue the calibration or restore
ideal settings.

[Cu:untinue Calibr ation ] [Resture ideal settings]

Figure 7

B Insert ISE Names

Electrode 1
1 |
Electrode 2

Figure 8

You will be asked for the ID of the electrode connected to channel 1. You may want to add an ID
name or number to the electrodes, for your own tracking purposes. Insert the name or number
then press OK to continue.

Insert electrodes inko pH 4 buffer solukion

| contirue | | Exit |

Figure 9
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The software will prompt for the electrodes to be inserted into pH buffer 4 solution; Slide cup with

pH 4 buffer solution onto electrode holder. Press 1 to continue with calibration or 2 to exit. Tips:

Donét overfill solution. Cup only needs enough s
reuse solutions.

Figure 10

The software will read the electrodes for 10 seconds, displaying the output (as it counts seconds):

jﬂ'@age pH Caomm.

Engage (Enter ‘ O I N
Settling:7

pH1

pH2

—

3 . 7 I 3 O 77 Calibrate I15E's (F1) Flag (FZ) Cantrolle

Figure 11

After 10 seconds, the software will display the final pH reading and offer the options to Accept pH 4
buffer readings; Redo pH 4 buffer readings; or Cancel pH electrode calibration. If the readings are
satisfactory, press Accept; if the readings are suspect, press Redo to return to re-do pH 4.

pH1
3.7
3.75

Figure 12
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After accepting the pH 4 buffer readings, the software will prompt for the electrodes to be inserted
into pH 7 buffer solution. Remove the pH 4 buffer solution cup from the electrode holder. Rinse
the electrodes, electrode holder, and solution cup using the manual wash for at least 10 seconds.
Slide the pH buffer 7 solution cup onto the electrode holder.

Insert electrodes inko pH 7 buffer solution

[ Conkinug l [ Exit

Figure 13

Press continue to proceed with the calibration. The software will read the electrodes for 10
seconds, displaying the output. After 10 seconds, the software will display the final pH reading and
offer the options to Accept pH 7 buffer readings; Redo pH buffer 7 readings; or Cancel pH
electrode calibration. If the readings are satisfactory, log pH 7 reading and press continue; if the
readings are suspect, press redo to return to pH 7 calibration step.

After accepting the pH 7 buffer readings, the soft
is sufficient to provide suitable readings. A score is displayed for each electrode; the acceptable

score range is between 75 and 102. If both electrodes are within this range, the software will

display the following screen:

CALIBRATION SUCCESSFUL
1: 100,606
21 102,424

Figure 14

|l f an 6X06 is displayed beside one or both electr
electrodes did not perform well enough for continued reliable use. No calibration settings are

changed if calibration is unsuccessful. The electrode(s) responsible for failed calibration should be
removed and either cleaned or replaced and the calibration procedure repeated.

Calibration complete, select option:

[accept Calibration | [Restu:ure Defaults

Figure 15

After calibration is complete, you will have the option to use the calibrated readings or reset to the
default parameters. Tip: many operators use the default parameters rather than calibration
settings. One reason is this enables readings from one day to be compared to another. It is still
important to perform the calibration step at least daily, even if ideal settings are used. The
calibration process is important to test electrode quality.
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pH Controller Set-up

After calibration, you may wish to change the pH Controller default parameters. Press Controller
Setup or F3 and enter Setup menu.

Calibrate ISE's (F1) ' Flag (F2) ' Controller Setup {F34

Figure 16

£ Controller Settings

pH Offsek 1

pH Offsek 2
u]

4

4

Sample Time
1

4

Log Time
0

4

Wash \Water
Tap

[JExtra wash

Restore Defaulks

k.

Figure 17

While the instrument is in pH data acquisition, the pH sampler settings can be adjusted without
exiting the current file. Additionally, a correction can be appliedtoeac h el ect rode ds
the screen. Occasionally, the pH readings shown on the screen may differ from those expected in
the field. If this is the case, the pH shown on the screen can be adjusted up or down

The offset is adjustable in 0.5 pH increments up to +/- 2.00 pH. NOTE: The instrument DOES
NOT apply this offset to the extracted file. Only the readings seen on the screen will be affected.

Sampling time is the duration that the sampler assembly is in the soil. Typically 2 seconds is
adequate. In soil conditions that do not produce a firm core, this time may need to be set at 3
seconds in order to allow soil to begin flowing through cutting shoe. If soil conditions result in a
very firm core, the sampling time may be reduced to 1 second. Press the up and down arrows to
adjust the sample time.
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Log time is the longest time in seconds the pH controller will wait for the pH readings to settle. The
controller usually cycles before this maximum time is reached. The minimum setting for the log
time is 20 seconds. Press the up or down arrows adjust the sample time. (Tip: use 20 seconds
unless there is a special reason to allow a longer wait time)

Select the type of water you are using to clean the electrodes between samples. The available

types are TAP, RO (reverse osmosis), or DI (de-ionized). Ti p : |l f you donoét
performed every 40 cycles, use RO setting rather than Tap or DI (regardless of actual water being
used).
Turning on the extra wash option will add 1.5 seconds of cleaning per cycle. The extra wash is
performed by automatically stopping the shoe briefly during the cycle. Use this feature if you have
noticed the electrodes are not cleaning during the cycle. Put a checkmark in the box to turn the
extra wash on and uncheck to turn off the extra wash. Tip: water usage will double if extra wash is
used.
Status of pH GPS indicator: ;
sampling NONE, GPS, f/l%e:d n
pH Data Recording mechanism DGPS, RTK
— X (Erten) Engage  pH Comm, l Fix l Speed/ B Eaiiin,
i ngage (Enter p
o O IPress Engage to start \DGPS 176
View pHL pH2 EC_SH EC_DP
pH & EC Shallow
6 . 6 n 9 2 Calibrate ISE's (F1) Flag (F2}) Controller Setup (F3} 1 7 o 6 5 1 - g

e | 13.1
Status of pH controller Green )
means the controller is engaged pH readings from each Shallow and
while Red means it is electrode Deep EC
disengaged readings
Figure 18
The display is showing the pH values from the

t o p(90Bci) of the soil, and whether you have GPS or DGPS (differentially corrected) signal.
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From this screen, pressing the Engage key or Enter as you drive forward will initiate the automatic
sampling process. The software requires movement indicated by the GPS receiver in order to
cycle. Speed must be detected within 5 seconds after pressing 1 or the system will disengage.

If TAP or DI were selected as the wash water type above, the controller will go through a wash
baseline process after engage is pressed for the first time. The status text will change to the
following:

‘ 4 | z G )| Engage  pH Comm. Fix: Speed EC Comm.
Exik (F4 ngage LEnker "
27 |Washing DGPS 219
Wigw pH1 pHz EC_SH EC_DP
pH & EC Shallow A
6 . 94 6 . 9 2 Calibrate 1SE's (F1) | ‘ Flag (F2) | Controller Setup (F3)| 2 1 . 9 76 . 5
[N
Figure 19

After the pH readings settle (or if RO was selected as the wash water type), the unit will continue
cycling and display the following screen:

4 z (Enter) Engage  pH Comm. Fix Speed EC Corim,
Exit {F4 ngage (Enket .
\—| e 5 55 Cycling DGPS 149

Wiew pH1 pHz EC_SH EC_DP
pH & EC Shallow hd
6.94 6.92 CalibrateISE's(Fl)' ‘ Flag (F2) | Contraller Setup(FS)' 14-9 45-8
Figure 20
ACycl i ngo sameler assemblyhisin the process of washing, and lowering for soil sampling.

After a core has been collected and is being held against the electrodes, the status text will change
to the following:

(F4) | ngage (Enker) I L Q.
Exit (F4; El Spesd EC

Wiew pH1 pH2 EC_SH EC_DP

pH & EC Shallow b
6 .9 2 6 .9 2 Calibrate ISE's (F1) | ‘ Flag (F2) | Contraller Setup (F3)| 1 2. 2 26 o 5
Figure 21

The pH readings on the display show what each electrode is reading at every second. The

sampler will hold the soil against the electrodes and continue to record pH until the readings settle.

The minimum recording time is 7 seconds; the maximum time is determined in the pH settings

menu. The pH values that are recorded are the final values at the end of the logging duration. (last
reading on the display before the ACyclingod stat
with the DGPS position where the sample was collected.

If the electrodes take longer than 10 seconds to settle, a warning will appear by the readings that
indicates the number of seconds the reading has required. When the maximum log time is
reached, the unit initiates a new sample cycle (refer to Controller setup for adjusting the log time).

| Engage  pH Comm, Fix Speed [EE G,
Exit {F4) Engage {Enter) .
\—| Z 7 |Recording...15 DGPS 166

Miew pHL pHZ2 EC_SH EC_DP

pH & EC Shallaw b
6 .6 1 6 O 5 5 Calibrate ISE's (F1) | ‘ Flag (F2) | Contraller Setup (FS)' 16 .6 53 .8
o [c . 12500
Figure 22
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This time warning is to let the operator know that a measurement cycle is requiring excessive time.
While an occasional cycle may exhibit this warning. see the troubleshooting section if this occurs
frequently.

The Veris MSP pH Manager uses two electrodes for optimal data quality. If there is a difference of
0.75 or greater between the final electrode readings, the software will beep and the pH readings
will flash, informing the operator of the erroneous reading.

To pause the data collection process at any time (but keep the same file), press Engage button.
Once the sampling process has completed its cycle, it will disengage and the status text message
will indicate disengaged (press Engage to start cycling again). If the system no longer senses a
speed signal from the GPS, it will also disengage. NOTE: do not depend on the GPS speed signal
for disengagement. Before inspecting or working around any component of the system, press the
Engage key and ensure the engage light is red before exiting the vehicle. Sporadic GPS signals
may simulate movement and initiate the cycling process, resulting in possible entanglement and
injury.

If TAP or DI are selected as the wash water type, the water baseline process will be repeated
every 40 cycles following the next engage press. If the pH during the cycling sequence does not
get within 0.5 of the baseline pH, the computer speakers will beep and the pH labels will blink. This
is to allow operator that the electrodes are not cleaning properly.

pH Data Flags

Numbered fAflagso can be added to the pH data by
Manager is CYCLING or RECORDING. If the key is pressed while the pH Manager is in the
RECORDING phase, the flag light will turn bright green:

Engage  pH Comm, Fix Spesd EC Corm,

‘ Exit (F4) | Engage (Entar)'

~ 2 |Recording... DGPS 139
e pH1 pHZ EC_5H EC_DP
pH & EC Shallow v
3 O 5 1 2 O 27 Calibrate ISE's (F1} | ‘ Flag (F2Z) | Controller Setup (F3)| 13 _9 57 ) 5
[ 3,300 | 12,700 N
3 7 | pHmin  pH max Howin 12.700] 16,700 |
Flag Light #of h divisi Paink Yidth .
70 |9 ___| 3477|692 | Couwt @ONewra Oln o) ;)‘l—; S )|—4 18.700 33 800

Figure 23

This means the flag will be recorded with the current data point. If the key is pressed while the pH
Manager is in the CYCLING phase, the next point will be flagged and exclamation point will not
appear until the RECORDING phase is reached. Tip: Use this function to flag any sample where a
problem has occurred, such as a plugged shoe. Open the pH file in a spreadsheet program, locate
the points that have been flagged, and delete rows of problem data.

There are warning signals programmed into the SoilViewer to warn the operator that data are not

being recorded, so that <corrective action can be
beep will sound from the computer, and the text indicator of the data that is missing information will
bl ink. For exampl e, if the DGPS isnbét being rec

indicator text will blink. If EC values are negative, they will also blink.

321



SECTION 4

pH Manager Implement
Set-up and Field Operations

Implement Overview (MSP)

Furrow
closer

Wash
nozzles

Figure 1

12 Volt Power and Hydraulics Set-up

If the unit has been crated and delivered via closed-van commercial freight, the tongue (if
equipped) may need to be installed prior to use. Prior to operating the implement for the first time,
it is important to check all fasteners i some may have loosened during shipment. Route cables
and hydraulic hoses along tongue and through hose guide. Tie-strap securely. Connect electrical
cables to battery. Be careful to attach black cable to negative/ground terminal. DO NOT

REVERSE POLARITY.



12 V Power leads
-raise-lower

-external control module
(dual leads on 2008 models)
pH signal cable

EC signal cable (if equipped)

Figure 2

Insert hydraulic ends into quick-c oupl er s, being careful to insert
extension coupler, and t he ®&mlheoaplerkietdiscnfigoratiomt o t
tractoro6s hydraulic | ever wil.l be secured in rai

simply reverse hydraulic hoses, or secure lever in lowered position. Note: Be certain whether

tractor or hydraulic power source utilizes open or closed-center hydraulics. Damage to

tractor could occur if not set properly. The poppet knob is set oO6upd f
6down 6 f-aemter sysdtems ie(see settings below.) Press down and turn knob to lock downd

press down, turn and release to allow it to move up to open position.

Open/Closed center hydraulic poppet valve

-Up (out) for open center tractor hydraulics
-Down (in) for closed center tractor hydraulics

Figure 3



Flow control settings:

Open center hydraulic systems

1) Set poppet valve in Aupo raised position, this
2) Set engine at field rpm
3) SetpHcontrollert o AiManual 6 and run sampling shoe up a

4) If sampler raises in approximately 1.5 -2 seconds, leave flow control as is, if not, adjust control
arm upward or downward to achieve desired speed.

Closed center hydraulic systems

1) Set poppet valve in down position. Push down and rotate so that rolled pin locks into closed
position. This blocks flow and allows the pump to de-stroke when the directional valve is in
the neutral position.

2) Adjust flow control valve to full open position.

3) Set engine at field rpm.

4) Run sampling shoe upward and adjust raise time to approximately 1.5-2 seconds using
throttling valves on tractords remote coupler

Note: Excessive sampling shoe speed can damage electrodes.

Flow control valve
(Standard equipment on 2008 and later models)

Adjustment control arm

Figure 4

& WARNING

A Escaping fluid under pressure can penetrate tF
by relieving pressure before disconnecting hydraulic lines. Use a piece of paper or card-board,

NOT BODY PARTS, to check for suspected leaks.

A Wear protective gloves and safety glasses or ¢
pressure wash systems.

A I'f an accident occurs, see a d beskiromustbersungcdly at e |
removed within a few hours or gangrene may result.
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Flush and fill tanks with tap water; clean any foreign matter out of tank using ball valve clean-out.
Set ball valve to open position, allowing water to flow to pumps.

ball valve:
closed
open

\

Figures 5a and 5b

Connecting cables to External controller as shown below:

» = e

Figure 6

Remove pH electrodes from individual storage containers and fill soaker solution cup with soaker
solution. Install soaker solution cup on electrode holder. Loosen plastic set screws on electrode
holder and insert pH electrodes into electrode holder. Re-tighten set screws finger tight and lock in
place with lock nuts. Do not overtighten set screws or electrode damage may occur. Always keep
electrodes in soaker solution, either in individual containers or soaking in large cup installed over
electrode holder. Route electrode cables away from sampling mechanisms to prevent damaged
tie-strap excess length of cable as needed.



pH
electrodes

electrode set
screws and
lock nuts

electrode
holder

soaker cup

Figure 7

Implement Set-up and Adjustments

Tools required for Field Operation adjustments

-3/ 160 allen wrench
-adjustabl e wrench: mi

I—‘LOOO
o~ —

4 0
160
/] 160 wrench

& WARNING

A nehi 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. Install all transport locks

before transporting or working underneath.

Manually Operating Wash and Cycling Functions

After all cables and hydraulic hoses are connected, test power to unit by turning external pH
controller power switch to on position. With control switch in manual position, run wash pump
briefly. If water does not flow from jets within 10 seconds, disconnect quick couplers to help pumps
pri me. |l f water doesnot
priming pump. I f pumps
to Controller is functioning, test hydraulics by locking hydraulic lever in position, and raising and
lowering sampler shoe using manual Up/Down switch. Test Raise/Lower functions on main lift
cylinder if equipped. Make sure no one is under unit and keep clear of any pinch points.

| ength
socket and wrench
socket or wrench

Sspray,

dondt operate,

run

caépowee c k

r
F



external

Raise/Lower
switch cab
Raise/Lewer
switch

Figures 8a and 8b

Power switch  Manual-Auto switch: MANUAL CONTROLS:

must be onto  must be in Automatic

operate any mode for mapping; Sampler up and down: Wash: On when washing
function in Manual mode for raises sampler shoe manually; Must be Off

manu_al control of manually for Automatic washing
washing or sampler
shoe position

Figure 9

& WARNING

A Pinch point hazard: to prevent injury, stand
MSP. Disengage automatic cycling function before working around unit. Install all transport locks
before transporting or working underneath.



Three-point Mounted Units

Raise sampling mechanism to full height. Begin depth adjustment process with shank in center
position (pin in one of two center holes). Adjust ratchet jack so that coulters will penetrate 1-2 0
deepi 2 1 0 -tgpinrs a good starting point Adjust three-point top link to level unit when in soil.

Center position
Figure 10 a,b,c

Towed Units

Raise sampling mechanism to full height. Begin depth adjustment process with shank in center
position (pin in one of two center holes). Install 2-3 i -7(5 &m) of cylinder depth stops on main lift
cylinder. Lower implement into soil until main lift cylinder bottoms out against depth stops. Adjust
threaded top link to level unit.

)
¢
begin with shank
in one of two

middle positions

B S -8 - oE

begin with 2-3 0 %
(5-7.5 cm) of
depth stops

Adjust tractor or
implement top link to

ﬂ / level

Figures 11 a,b,c

Operate implement parallel to soil or
slightly tipped (uijowt
unit to tip backward --this will decrease shoe
penetration.

Figure 12



Once unit is level, lower sampling mechanism completely, drive forward 10-2 0 6-6 Q) 3o create
soil core. To measure depth of soil core being collected, brush away soil from cutting shoe.
Measure from soil surface to top of cutting shoe. This is the depth of sampling. To increase
sampling depth, remove cylinder stops; to decrease sampling depth, add stops. Re-leveling unit
with adjustable top link may be required.

sampling depth
is measured
from top of
cutting shoe to
soil surface

Figt]re 13

Note: if MSP is equipped with EC Module and EC data is being collected along with pH data,
adjusting the overall height of the unit will affect coulter-electrode depth. If deeper soil sampling is
desired, and removing cylinder stops would result in excessive coulter-electrode depth, remove
sampler shank pins and lower shank to lowest setting. If shallower soil sampling is required, and
adding cylinder stops results in inadequate coulter-electrode depth for EC data collection, raise
sampler shank to highest setting.

pull adjustment pins and
lower shank if deeper
sampling is needed (and
EC coulter depth is
satisfactory)

Figure 14

Once EC coulter depth and sampling depth are satisfactory, adjust other components in this
sequence:

1. Scraper adjustment: in manual mode hydraulically raise the sampling shoe to maximum height.
Adjust scraper until cutting shoe clears scraper blade when sampler shank is fully raised.



Adjust scraper bracket
until cutting shoe
clears scraper when
sampler assembly is
raised completely.

Figure 15
2. Adjust electrode holder: with sampling mechanism raised completely, adjust electrode
hol der to provide 10 (1.2 c¢cm) clearance bet we
\
Turn crank to raise__———>
or lower electrode
holder

o (1.2 cm) c
between electrode holder
and trough liner

Figures 16a and 16b

3. Wash adjustment: Wash brackets should be parallel to sampling trough, with jets directly
beside electrode holder, jets should be 10 (2
properly aligned.

electrode
hol der
(2.5cm)
above wash
jets

Figures 17a and 17b



When wash jets are
properly aligned,
overspray is minimized
and water bubbles out
top of empty electrode
holder as shown here.

IEigiJes 18a and 18b

4. Insert pH electrodes into electrode holder. Finger-tighten plastic screws. Install BNC cover

When installing BNC cover, route
electrode wires under box; center box
on white pad, and tighten wingnut finger
tight. Keep cover installed even when
electrodes are removed.

on external controller to keep moisture out of BNC connectors. Leave BNC cover on

whenever unit is outdoors.

5. Row cleaner/firming wheel: Pull MSP forward and check depth of row cleaner and firming
wheel. Cleaner should be clearing residue ahead of sampling shoe, but not gouging into
soil. Adjust height of cleaner relative to firming wheel by removing adjustment pin and re-

positioning disk attachment.

& WARNING

A Pinch point hazar mclear when rgsingov lewering anynpartiof the, Veris t a
MSP. Disengage automatic cycling function before working around unit. Install all transport locks

before transporting or working underneath.

Figure 19

Adjust height of cleaner
relative to firming wheel by
removing adjustment pin
and re-positioning disk
attachment.



6. Closing disks (if equipped): Adjust closing disks as needed to properly close trench and
bring residue over row-cleaned zone. Do not operate these deeper in soil hgn necessary.

Closing Disks
depth adjustment

pin

Closing disk
angle
adjustments

&

Figres 20a and 20b
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7. Prox sensor: The prox sensor communicates the position of the sampler assembly to the
external controller for automati-8@/@&8yWwmihegam f ur
Cycle unit manually to insure that this gap is maintained throughout cycling range. Red
LED light should light whenever prox sensor is near metal and not light when away from
metal. To view LED light, shade ambient light from prox sensor and cycle sampler
assembly manually. Be careful to not strike or damage prox sensor face. NOTE: in manual
mode, hydraulic cylinder opens and closes completely; in automatic mode cylinder stops as
soon as prox sensor clears upper and lower plate. In order for cylinder to set electrode-
shoe clearance properly (step 2 above), adjust prox sensor height with sampler shoe
completely raised. Adjust the prox sensor so it barely clears the lower part of the sensor
plate when sampler is completely raised. It may be necessary to reposition the electrode
holder after adjusting prox sensor; see step 2 above.

Figure 21

Light is off when
sensor is above and
below plate, and over
center gap; Light is on
as metal passes by
sensor

Figure 22 :  Prox Sensor light

@ (o) (o) {e)(0)
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SECTION 5
Maintenance and Service

Clean-upd ISE storage, wash

If you are going to interrupt your pH mapping for 30 minutes or longer, clean off the electrodes and
the electrode holder with the wash wand, and install the soaker solution container on the electrode
holder. Replace soaker solution (Veris part #23395) weekly, or more frequently if it is diluted or
dirty.

Figures 23a and 23b

pH Electrodes

electrode body
electrode face

- reference junctions
antimony measurement tip

A oa,

Figure 24



& WARNING

A Antimony is har mful if ingested into your
-Do not touch antimony electrode tip
-Do not grind or sand antimony tip

-Always use proper soaker solution: Veris part #23395

-Keep moist; put in soaker solution if mapping (washing) is interrupted for 15 minutes

-Replace soaker solution every week or more frequently if it gets diluted with tap water or dirty

-If soaker solutions is unavailable, use pH buffer 4; never soak in distilled or de-ionized water
-remove from holder and place in individual soaker bottles in freezing temperatures and when unit
will be idle for long periods

-keep cover over BNC ports on external controller whether electrodes are attached or unattached

Leave BNC cover on whenever unit is in
operation or stored outdoors. Do not
allow moisture into BNC connections.

Figure 25

s ki



Wash System

If wash water develops algae, flush and fill tanks with tap water; clean any algae or other foreign
matter out of tank using clean-out ball valve (right side). Set wash system ball valve (left side) to
open position, allowing water to flow to pumps. Clean filter at least once per week of operation.
Remove plug and turn on ball valve to clean.

tank clean-out
ball valve

ball valve on

plug removed

Figures 26a and 26b

When temperatures are dipping below freezing, prevent freeze damage to the wash system as
follows: close ball valve between tank and pumps, open up check diaphragms and drain,
disconnect quick couplers and run pumps until empty. If unit is to be left outside for long periods of
time over winter, it is advisable to add RV antifreeze to tank and run pumps for a couple of minutes
to fill all lines with anti-freeze. Purge system of anti-freeze before collecting any pH data.

open check
diaphragm
and drain
water in line to
prevent freeze

damage
Figure 27
& WARNING
A Pinch point hazard: to prevent injury, stand

Veris MSP. Disengage automatic cycling function before working around unit. Install all
transport locks before transporting or working underneath.



Wear Iltem Replacement
Inspect cutting shoe for wear and gouges, replace as needed. Knock old shoe off with punch and
tap new shoe on, as shown here. TIP: Rotate cutting shoe to prolong wear life.

knock worn shoe off

/ from rear

tap new shoe on

with2x4 _ ___—

Figures 28a and 28b
Replace sampling trough liner, scraper cutting edge when wear is apparent.

Lubrication

£ WARNING

A Pi nch apptb préventirgury, stand clear when raising or lowering any part of the Veris
MSP. Disengage automatic cycling function before working around unit.
A Install all transport |l ocks before transportir

Rockshaft pivot pointsi  Each pivot (located at the left and right) contains
an upper and lower grease zerk. Due to the limited motion of the
rockshaft, these should be lubricated on 40-hour intervals. This may
vary based on the number of times the unit is raised and lowered.

Pivot grease
zerks (2 per
hangar; 4 total )

Figure 29



