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INTRODUCTION

The Rimik CP40 is a cone penetrometer for use in soil dengty, trafficability and compaction
sudies. The instrument measures and records cone index vaues, as well as the time, date and

optiondly the GPS (Globd Postioning System) coordinates received from an externd GPS
receiver. Up to 2047 insertions may be recorded and subsequently downloaded via the RS232

interface. Cone index measurements can be made to depths of 600mm in soils with cone index

vaues of up to 5500 kPa. The CP40 uses an ultrasonic transducer to measure the depth of the

insation. An LCD (Liquid Crydd Display) is used to display the results of insartions in a
graphica format for easy comparison of readings a different depths. All functions are carried out

using the menu driven interface.

Front Pand

CP40
CONE PENETROMETER

1. Contrast

2. Up

3. Enter/Power On

4. Down

5. Cancel
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Figurel

Figure 1 shows the front pand of the penetrometer. There are five pushbuttons used to operate
the instrument. Four of the buttons are used to sdect options from amenu driven display.

1. Contrast Button. The CONTRAST button is used to control the contrast of the display. By
pushing and holding down this button the display will vary its contrast from a very feint image
to a very dark one. If the button is released for more than 2 seconds and then pushed again,
the contragt will move in the oppodte direction to which it was previoudy. The contrast setting
IS retained after powering off the instrument.

2. Up Button. The UP button is used to move the cursor up the menu or increment a vaue on
the display.



3. Enter / Power On Button. To power on the instrument press and hold down this button until
atoneis heard from the internd buzzer. The dternative function of this button isto ENTER or
OK achange from the main menu.

4. Down Button. The DOWN button is used to move the cursor down the menu or decrement
avdue on thedisplay.

5. Cancd Button. The CANCEL button is used to cance a function or to move back in the
menu system.

6. LCD Screen. TheLCD screenisa 160 x 128 pixd unit. All menu items are displayed on it.

Back Panel
1. DC Power

2. Transducer

3. PC Connector

4. GPS Connector

5. Reset Switch

6. Load Cell Connector

Figure2

The underside of the CP40 condtitutes the back pand. It has severd features that are marked in
Figure 2 and detailed below.

1. DC Power Connector. This connector is used to connect the unit to an externd battery
charger. The battery charger recharges the internal 6V battery.

2. Ultrasonic Transducer. The ultrasonic transducer is used to measure distance to the target
by the use of ultrasonic waves sent from and reflected back to it.

3. RS232 Connector -PC . The DB9 connector is used to connect the penetrometer to a PC
for downloading insertion data.



4. GPS Connector. This 6 pin connector is used for connection to an external GPS receiver.
The GPS receiver can be powered from this connector and will send navigation informetion to
the CP40 through it.

5. Reset Button. This pushbutton is used to force the CP40 into the power off Sate.
Normdly the CP40 is powered off using the main menu sdection. However due to the
fact that the unit is powered on by a push button switch and kept on by the CPU
(asopposed to a physicd switch) , thereis aremote possibility that should the unit
experience afault , the user would not be able to turn off the unit by the menu system.
Hence this push button is provided to alow the user to force the CP40 to power off.

6. Load Cel Connector. This 4 pin connector is used for connection to the load cell which
measures the force exerted by the shaft attached to it.

Penetrometer Concepts.

The CP40 is designed to alow the user some choice of various parameters. These parameters
should only be changed after reading this section that dedl's with various concepts associated with
the use of the CP40.

Files& Insertions

The CP40 is capable of recording up to 2047 insartions. An insartion is the act of using the
penetrometer to record a profile of soil cone index values. As far as the CP40 is concerned an
insertion is the group of data (kPa readings, date, time etc) relatiing to a physca insertion
performed by the user. A file can contain from 1 to 9 insartions. The purpose of grouping
ingtions into files is that the insertions belonging to afile should al be taken in the same physica
location , S0 that the data from the insertions can be averaged by the retrieval software to produce
an averaged result for the particular file number. If the user is content to take only one reading per
location then the insertions per file parameter should be set to 1. Obvioudy the number of files the
CP40 can gore is dependent on the number of insertions per file. If for example the insertions per
file parameter was set to 5 then 409 files of 5 insertions each could be recorded.

Interval

When the user is performing an insertion, the penetrometer is taking readings from the load cdl
(force) and from the ultrasonic transducer (depth) at the rate of 40 readings per second. All these
readings are not recorded individualy. Instead the load cell readings are grouped into intervas, an
averageis caculated for each interva and then stored. If the interva was set to 15mm for instance
then the penetrometer would take al the load cell readings from a depth of Omm to 15mm and
average them and then store the result as the cone index reading for interval No. 1 . It would then
take dl the readings from a depth of 15mm to 30mm, average them and store the result as the
cone index reading for interva No 2 etc. until the maximum depth is reached. The reason for this
is that the soil profile will contain small ar pockets, stones, sticks, roots etc which cause the cone
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index vaue to ‘jitter’ about the true reading for the soil. Grouping the data into intervas helps
minimise this error. The user may sdect intervas of 15, 20 or 25mm . The ASAE standard
recommends usng an interva of 25mm. The interva setting must be the same for dl the insartions
grouped into a particular file for the purpose of the retrieva software averaging the data between
the insertions. For this reason the interva parameter may not be changed until the penetrometer is
ready to start anew file number.

Maximum Depth

The maximum depth of penetration default vaue is 600mm. When this depth is reached the
ingtion is terminated. The usr may st the maximum depth to a vaue less than this. The
resolution of the maximum depth parameter is dependent on the setting of the interva parameter.
For example if the interval parameter was st to 20mm then the maximum depth parameter can
only be incremented or decremented by lots of 20mm. In this case the maximum depth parameter
could be 20,40,60 etc up to 600mm. The maximum depth setting must be the same for dl the
insertions grouped into a particular file for the purpose of the retrieval software averaging the data
between insertions. For this reason the maximum depth parameter may not be changed until the
penetrometer isready to Sart a new file number.

OPERATION

Power On

To power on the CP40 push the ENTER button and hold it down until atone is heard. A brief
message will appear on the screen detailing the units model No. , software version, serid number
and current date. The screen will then display the main menu sdection with a flashing cursor
indicating the current sdlection. Displayed at the bottom of the screen are the current battery
voltage and thetime.

Power Off

To power off the CP40 from the main menu screen , use the UP or DOWN keys to move the
cursor to the ‘# Power Off * item and then push ENTER. The unit may aso be powered off by
samply pushing the CANCEL key when in the main menu, regardless of which menu item the
Cursor ison.



Set Up Menu

The st up menu is entered from the main menu by pushing the UP or DOWN keys until the
cursor is located on the © # Set Up' item, then push ENTER. The set up menu will then be
displayed with severa options available. Push the CANCEL key to return to the main menu
Section.

Site Name

The dte name is an 18 character text message which is tagged to each insertion. This feature
dlows the user to determine upon download to the retrieva software the name of the location
where insertions were made.

Move the cursor to the ‘# Site Name * menu item and push ENTER. The screen will display the
current Site name with aflashing cursor located at the first position. Use the UP or DOWN button
to change the character the cursor is currently located on. When the desired character is sdected
push the ENTER button. The flashing cursor will now move to the next character position. Using
the UP and DOWN keys change the character to the desired one and repest this process in a
amilar manner until the desired site name is displayed on the screen. Once the Ste name is correct
push the CANCEL button. The site name will now be tagged to each insartion. The Ste name is
retained after powering off the unit.

Time

The time is read each time an insertion is performed and retained with the insertion data for
download. This feeture alows the user to determine the time the insertion was made. The CP40
uses the 24 hour clock format only . For example 3:00 PM will be displayed and stored as 15:00
hours.

Move the cursor to the ‘# Time * menu item and push the ENTER button. The screen will display
the time with the flashing cursor over the hours. Use the UP or DOWN button to change the
hours vaue and then push ENTER. The cursor will now move to the minutes vaue. In a smilar
manner use the UP or DOWN button to change the minutes vaue to the correct figure, push
ENTER. In the same way change the value of the seconds setting and then push ENTER.

Date

The date is read each time an insertion is peformed and retained with the insertion data for
download. This feature allows the user to determine the date the insertion was made. The user can
choose either to display the date as D/M/Y format or M/D/Y format.

Move the cursor to the ‘# Date menu item and push the ENTER button. The screen will display
two lines. Thefirg line indicates the date format . Use the UP or DOWN button to change this if
desired and then push ENTER. The cursor will then move to the second line. The cursor will then



be on the day of the month or the month of the year depending on the date format previoudy
selected. Use the UP or DOWN button to change this vaue and then push ENTER. The cursor
will then move to the next pogtion. In a smilar manner use the UP, DOWN and ENTER buttons
to change the remaining vaues.

The time and date information are updated by an internd RTC (Red Time Clock) which will keep
time for severd days after the CP40 is powered off. If the CP40 has been powered off for an
extended period it will be necessary to reset the time and date information.

Parameters

The parameters menu alows the operator to change severd operating parameters of the
indrument. An explandtion of the terms file No. , insartion No. , interval, and maximum depth
was presented previoudy. To enter the parameters menu use the UP or DOWN keys to move
the cursor to the ‘# Parameters menu item and push ENTER. The screen will show severd
parameters that can be selected by using the UP and DOWN keys to move the cursor to the
desired parameter and then push the ENTER key. When all the desired parameters have been set
push the CANCEL key to return to the set up menu.

InsertgFile

The number of insertions per file can be set from 1 to a maximum of 9 by usng the UP or DOWN
keysfollowed by the ENTER key.

Speed Abort

The speed abort can be ether turned ON or OFF . If it is set to on when an insartion exceeds
the maximum speed setting the insertion will be aborted and the data not recorded. If it is set to
off when an insartion exceeds the maximum speed setting the buzzer will emit an darm sound but
not abort the insertion. Use the UP or DOWN keys to change the setting and then push ENTER.

Max Depth

The maximum depth setting can be set up to 600mm. The CP40 will complete an insertion when
the maximum depth is reached. Use the UP and DOWN keys to dter the maximum depth setting.
Push ENTER when the desired setting is present. The CP40 will not dlow the maximum depth
etting to be changed unless the unit is ready to Sart the first insertion of a new file number i.e. the
current insertion number must be 1 .

Interval

The Interval can be set at 15, 20 or 25mm . Use the UP and DOWN keys to set the interva and
then push ENTER. The CP40 will not dlow the interval setting to be changed unless the unit is
reedy to gart the firgt insertion of anew file number i.e. the current insertion number must be 1.



Max Speed

The maximum speed vdue is the maximum speed in metres per minute that the insertion can occur
before ether it is aorted or an darm is sounded depending on the setting of the speed abort
parameter. The ASAE standard recommends an insertion speed of 2 metres'minute to avoid the
data being inaccurate due to inertia effects. In soils where soft layers underlie hard layersiit can be
very difficult to avoid exceeding 2 metres'minute as the hard/soft interface is penetrated. For this
reason the user may set this parameter up to amaximum vaue of 8 metres'minute. Use the UP or
DOWN keysto st this parameter to the desired vaue and then push ENTER.

Max L oad

The maximum load parameter is the the maximum load in kg's that the load cell can be subjected
to before an insartion is aborted. The default and maximum vaue is 75 kg's. Use the UP or
DOWN keys to change this value and then push ENTER.

Calibrations

For the CP40 to record dependable data it must be calibrated accurately. There are two
cdibrations required, the load cdibration and the distance cdibration. When the CP40 is
manufactured it will dready have had these two cdibrations performed. It is advisdble to
periodicaly check these cdibrations and recdibrate the instrument if necessary. To enter the
calibrations menu use the UP or DOWN keys to move the cursor onto the ‘# Cdlibrations menu
item and press ENTER. The screen will digplay the cdibrations menu. Use the UP or DOWN
key to move the cursor to the desired function and press ENTER. When the desired cdibrations
or checks have been performed use the CANCEL key to return to the set up menu.

Calibrate Load

This function dlows the user to cdibrate the readings taken from the load cdll. To enter this mode
use the UP or DOWN key to move the cursor to the ‘# Calibrate Load” menu item and push
ENTER. The screen will display “ Set Load to zero Push Enter when Ready... “ . It will dso0
display a number representing the reading from the load cdl, this number should be a amdl
positive vaue of approximatey 50. Hold the penetrometer by its handles and dlow the load cell
to point toward the ground (ensure the shaft is not attached to the load cell) . Push the ENTER
button. The penetrometer will now record the reading for zero load.



Figure3

The screen will now display “Add Test Weights Push Enter when Ready... “ followed by the
reading from the load cell. Mount the CP40 on atest stand as indicated by figure 3 with the 3/8
bolt supplied. The test sand should consist of a piece of flat plate with an 8mm hole in the middle
and attached to a suitable support. Add the test weights. These should be hung from the handles-
an equa weight each sde. The tota weight added should be no less than 50kg and no more than
70kg ,the exact weight should be known. The total weight should be made up of several smaler
welights (at least 2 per Sde) to avoid excessive strain on the user. When loading and unloading the
weights the total out-of-balance moment should be kept as low as possible. Once the weights
have been added the reading from the load cdll on the screen should have increased considerably.
Ensure the CP40 is baanced properly on the stand with no movement or oscillation present. Push
the ENTER key. The screen will display “ Enter Weight “ followed by a reading in kg's. The
cursor will be flashing on the tens column. It is now required to enter the total weight on the load
cdl. Thiswill be the known added weight + the weight of the penetrometer which is 2.85kg’s. For
example if 55kg weight was added the user should now enter the value of 57.85kg. Use the UP
and DOWN keysto dter the vaue in the tens column followed by ENTER. The cursor will now
be in the units column. Use the UP and DOWN keys to dter the value followed by ENTER. In a
smilar manner st the tenth’s and hundredth’s columns. The load cdibration procedure is now
complete. The CP40 will now autométicaly enter the ‘Check Load” mode. Remove the test
welights and the penetrometer from its stand.

Check L oad

This function alows the user to check the load applied to the load cell. To enter this mode press
the UP or DOWN key until the cursor appears over the ‘# Check Load * menu item then push
the ENTER key. The CP40 will display the load measured by the load cell and display it in kg's.
To return to the cdibrations menu press the CANCEL key.



Cal Distance

The Cdibrate Distance function is entered by pushing the UP or DOWN key until the cursor is
on the ‘# Ca Digtance menu item, then push the ENTER key. The screen will show acursor on a
vauefor the target height. Use the UP or DOWN keysto st thisto the

correct vaue then push ENTER. If a standard CP40 target is being

used this vaue should be 85mm. The cursor will then be on avaue for

the distance from the base of the cone to the transducer. In a Smilar

manner set this number to the correct vaue and push ENTER. If a
standard CP40 shaft and target are used this vaue should be 886mm.

The ultrasonic transducer will now be working and a vaue indicating

the time of flight (i.e. time for the ultrasonic wave to be reflected back)

in milliseconds will be displayed on the screen. Allow the target to rest

on the base of the cone and support the instrument with the cone well

above the ground asilludtrated in figure 4. Ensure the top surface of the

target is horizonta and then push the ENTER key. The screen will now
indicate a distance to be entered. Use the UP , DOWN and ENTER

keys to enter the distance from the transducer to the top surface of the

target. If a standard CP40 shaft and target are being used this value

should be 880mm. The distance cdibration procedure is now
complete. The CP40 will now automaticaly enter the ‘Check

Distance’ mode.

Figure4

Check Distance

The Check Digtance function alows the user to check the distance being measured by the
ultrasonic transducer. To enter this mode push the UP or DOWN key until the cursor appears
over the ‘# Check Distance’ menu item and push the ENTER key. The ultrasonic transducer will
begin working and the time of flight (for the ultrasonic wave), the measured distance(from the
transducer to an object-usudly the target) as well as the caculated depth of insertion will be
displayed. The depth of insertion is caculated by taking the known distance from the transducer
to the base of the cone, subtracting the height of the target and then subtracting the measured
distance. To return to the calibrations menu press the CANCEL button.

GPS

The CP40 is capable of recording position information from an externa GPS receiver and tagging
the insertion data with it. The specifications for the GPS connector are provided in gppendix A .
The CP40 features the ability for the user to set alocd origin point and to record the locdl latitude
and longitude departure from the origin (in metres) with the insertion data. The absolute latitude
(degrees minutes and seconds north or south of the equator) and the absolute longitude (degrees
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minutes and seconds east or west of Greenwich) are aso recorded with the insertion data. If an
externa GPS recaiver is not used the user may choose to desdlect the option.

From the set up menu use the UP or DOWN key to move the cursor to the ‘# GPS' option and
press the ENTER key. The screen will display ether “ GPS Sdected” or “GPS Not Selected”.
Use the UP or DOWN key to change the setting if desired and push ENTER. If the GPS is not
selected the screen will return to the set up menu. |F the GPS was sdlected the screen will display
1 of 3 messages. These are detailed below.

Navigating GPS is displayed at the top of the screen . The absolute latitude and longitude are
displayed (in degrees minutes seconds format) next followed by the locd |atitude and longitude in
metres. The bottom of the screen indicates that if ENTER is pushed the loca origin will be set to
the same coordinates as the current absolute latitude and longitude. If this is done it will be seen
that the locd |atitude and longitude will become 0.0 metres. Push CANCEL to return to the set up
menu. The local origin is not retained after power off.

Not Navigating! is displayed at the top of the screen. This indicates that the GPS receiver is not
ableto get avalid navigationd fix. This can occur if the the receiver has only been recently power
on as it can take saverd minutes after power on for the recelver to get a good navigationd fix.
This message can aso occur if the GPS receiver is recaeiving week sgnads from the satellites
which could be due to dense foliage or cloud cover above the receiver etc.

No Valid Data! isdisplayed at the top of the screen. This message indicates that the CP40 is not
recelving any data of avaid format. Thiswill occur if thereis no GPS receiver connected or if the
GPS receiver has been configured wrongly by the user (incorrect BAUD rate , non NMEA data
format etc) or if the receiver has been wired incorrectly to the 6 pin connector. Refer to appendix
A for the detalls for connecting and configuring the GPS receiver.

If the recaiver is having problems getting a vaid navigationd fix or there is no recaeiver being used

it is advisable to set the the setting to GPS not sdected. This will  prevent the CP40 from
attempting to read the GPS receiver when an insertion is made.
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RECORDING INSERTIONS

Before recording insertion data the target needs to be resting on the ground and the penetrometer
held up 0 that the cone is off the ground. Ensure that no foliage is between the CP40 and the
target and that no clods of mud are stuck to the shaft or the reading from the ultrasonic transducer
will be erroneous. Once an insertion is Sarted the cone is to be pushed into the ground smoothly
and at a constant speed (aim for 2 metres/ minute) until the insartion isfinished.

To record an insertion from the main menu move the cursor (using UP or DOWN) to the ‘# Start
‘ item. Adjacent to this will be disgplayed the next file number and insertion number to be
recorded, push the ENTER key. The CP40 will now execute one of severa options depending on
the GPS sdlect setting and the response from the GPS receiver.

If the GPS recalver was sdected in the set up menu and the receiver has a vaid navigationd fix
then ‘Navigating GPS' isdisplayed at the top of the screen . The absolute latitude and longitude
ae displayed (in degrees minutes seconds format) next followed by the locd laitude and
longitude in metres. The bottom of the screen indicates thet if ENTER is pushed the insertion will
be initiated. The ENTER button needs to be held down until the insertion is initiated, this may take
up to 1 second. The reason for thisis that the CP40 takes time to read the GPS receiver before
beginning the insartion. Vaid GPS datawill be recorded with the insertion data

If the GPS recelver was sdected in the set up menu and the receiver has falled to get a vdid
navigationd fix then ‘Not Navigating !” is diolayed at the top of the screen. The bottom of the
screen indicates that if ENTER is pushed the insertion will be initisted. The ENTER button may
need to be held down for up to 1 second. No valid GPS data will be recorded with the insertion
data, the absolute and locd latitudes and longitudes will be recorded as 0.

If the GPS receiver was sdlected in the set up menu and the receiver is not sending vaid data then
‘No Valid Data!" is displayed a the top of the screen. The bottom of the screen indicates that if
ENTER is pushed the insartion will be initiated. The ENTER key may need to be held down for
severd seconds for the insertion to be initiated. No vaid GPS data will be recorded with the
insertion data, the absolute and locdl latitudes and longitudes will be recorded as 0. If no GPS
receiver is being used it is advisable to change the setting to GPS not selected from the set up
menu.

If the GPS recelver was not selected in the set up menu the insertion will be initiated immediately.
No vaid GPS data will be recorded with the insartion data, the absolute and locd latitudes and
longitudes will be recorded as 0.

Once an insartion is initiated the ultrasonic transducer will be heard operating (emitting clicking
sounds) and the screen will display severd parameters. The firgt line will display the depth of the
cone below ground leve. This will be a negative number until the cone is pushed into the ground.
The next line indicates the current cone index reading in kPa. The next line indicates the speed of
the insertion in metresminute. Try to maintain this number a or beow 2m/min . The lad line
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indicates which intervd the penetrometer is currently recording data for. This number will gart at
1 and will increase until the insertion is completed. If the user wishes to terminate the insertion the
CANCEL button isto be pushed. The screen will show “Insertion Aborted Data Not Recorded
I” and will return to the main menu. The data will not be recorded and the insertion number and
or file number will not be incremented.

Insertion Errors

If an atempt is made to initiate an insartion while the cone is in the ground the screen will show “
Too Close! Data Not Recorded ! “ and will return to the main menu. The data will not be
recorded and the insertion number and or file number will not be incremented.

If the speed of insertion drops below 0.2 metresminute the insartion will be terminated and a
message on the screen will show “ Too Slow! DataNot Recorded ! “ and will return to the main
menu. The data will not be recorded and the insertion number and or file number will not be
incremented.

If the speed of insertion exceeds the maximum speed parameter (set from the set up menu) then
the penetrometer will ether sound an darm (if the speed abort parameter is set to off) or will
terminate the insertion (if the gpeed abort parameter is set to on). If the insertion is terminated the
screenwill show “ Too Fast ! Data Not Recorded !” and will return to the main menu. The data
will not be recorded and the insertion number and or file number will not be incremented.

If the load experienced by the load cdll is greater than the maximum load parameter (set from the
set up menu ) then the penetrometer will terminate the insertion. The screen will show * Max Load
Exceeded! Data Not Recorded! “ and will return to the main menu. The data will not be
recorded and the insertion number and or file number will not be incremented.

Once an insartion is completed the ultrasonic transducer will stop working and the CP40 will
automdticaly enter the ‘Review Data mode displaying the insartion just completed. The UP and
DOWN buttons may be used to review other insertions in the CP40's memory. Push ENTER or
CANCEL to return to the main menu.

REVIEWING DATA

The CP40 provides the user the ability to review insertions currently stored in memory. To review
previous insertions from the main menu use the UP or DOWN key to move the cursor to the ‘#
Review Data item and push ENTER. The screen will show the most recently recorded file
number with a flashing cursor over it. Use the UP or DOWN keys to change the file number if
required then push ENTER. The screen will then show a two axis graph with the horizonta axis
indicating depth , O a the origin and the maximum depth achieved at the right hand end. Each
graticule indicates one interva of depth. This axis is dynamicdly adjusted to suit the maximum
depth and interva setting used a the time of the insertion. If for example a maximum depth of
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600mm and an interva of 15mm was chosen then the graticule dots will be ‘bunched up’ across
the axis with 40 of them present. If a maximum depth of 200mm and an interva of 25mm was
chosen these graticule dots will be alot further gpart, asit is only required to fit 8 of them across
the axis. The vertica axis indicates cone index readings, O kPa at the origin. This axis shows a
graticule dot for each 500kPa, the furthest up the axis being for 5500kPa. The file number and
insertion number of the data currently displayed is indicated at the top of the screen. Use the UP
or DOWN button to review other insertions stored in the memory. Push ENTER or CANCEL to
return to the main menu.

DOWNLOADING DATA

The CP40 provides the user the ability to download stored data via the RS232 serid cable to a
PC. From the main menu use the UP or DOWN keys to move the cursor to the ‘# Download
Data item and push ENTER. The CP40 now requires the user to enter a file number to start
downloading from and one to finish downloading from. Use the UP, DOWN and ENTER keysto
select the block of files to be downloaded. Once the ENTER key is pushed after indicating the
finish file number the CP40 will proceed to download dl the insertions of the files between the
dart file number and the finish file number inclusive. The file currently being downloaded will be
displayed on the screen. Once the data has been downloaded the screen will return to the main
menu.

CLEARING MEMORY

The clear memory function deletes dl insertion data from the CP40. The user should be certain of
having any vauable data saved on a PC system before clearing the memory. To clear the memory
from the main menu use the UP or DOWN key to postion the cursor on the # Clear Memory’

item and push ENTER. The screen will indicate “ Clear Data 7’ if the CANCEL key is pushed
then the memory will not be cleared. If the ENTER key is pushed the memory will be erased.
When the memory has been erased the screen will return to the main menu. The site name and dl
other parameters are not altered after the memory has been erased.

BATTERY

The internd battery is a6V rechargegble gel cdl type. It is of sufficient capacity to provide more
then afull days use with no external GPS receiver powered from the penetrometer. If an externa
receiver is powered from the CP40 it will naturaly reduce the usable operating time of the unit
dependent on the current drawn by the receiver. The battery voltage is indicated a the bottom of
the screen on the main menu. If the battery voltage falls below 5.6 volts the CP40 will flash the
battery voltage on and off on the screen . Do not atempt an insartion after the battery has
reached this sate. If the battery voltage drops below 5.5 volts the unit will automatically power
off. Charge the battery with the charger provided for at least 8 hours before attempting to use the
unit again. None of the parameters or previoudy recorded insertion data will be afected if the
CP40 experiences alow battery condition.
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APPENDIX A

GPS Receiver

The CP40 penetrometer is designed to use the data from any compatible GPS receiver provided
it is configured and connected correctly. Connecting and configuring a GPS receiver should not
be attempted by the inexperienced. If the task gppears onerous use the services of a competent
local eectronics workshop to ensure a professond standard is maintained. Ensure data on the
receiver being used (wiring diagram, power supply required, current drawn etc.) is obtained from
the manufacturer and used to connect the GPS receiver correctly. The CP40 is warranted for a
period of 12 months from the date of purchase. If the penetrometer or GPS receiver is damaged
during the process of connecting and configuring the GPS recaiver then Agridry Rimik or its
agents cannot be held responsible.

Essentidly there are two types of GPS receivers available. The non-differentia type obtain their
navigationd fix directly from the satlites orbiting the earth. These units are generdly accurae to
within 15 metres (sdective availability turned off). They are moderately priced and generdly are
powered by alow voltage (+6V or less) and draw a smdl current (less than 150mA). The other
type of recever is the differentid type (DGPS) . These receivers obtain a more accurate position
fix ( lessthan 5 metres error) by using the orbiting satellites as well as a ground (or ses) based
transmitter to correct the error. They are larger, more expensive and are often powered by
+12V. They generdly draw more current than the non differentid type. As technology continues
to advance it is expected differentia receivers will become smaller, chegper and use less power.

The GPS recelver should be configured to output postiona data in the NMEA-0183 ASCII

format updated once per second. The CP40 requires the receiver to send the $GPRMC sentence
to obtain pogtion information. The recelver shdl operae through a true level (not logic level)

RS232 interface a a data rate of 4800bps with a format of 8 data bits, no parity bits, 1 stop bit

with no hardware handshaking required. This is the standard format used by most GPS receivers.

Many GPS receivers adlow the operator to configure these parameters by connecting them to a
PC and using configuration software provided by the GPS receiver vendor.

A typica connection to a GPS receiver is illustrated in figure A-1. Many GPS receivers use an
enable line to activate them and will not work unless the enable line is st to the correct sate. A
high level enable Sate is supplied a pin 5. If the receiver used is endbled by a low level then
connect the recaivers enable line directly to pin 1 asillugtrated in figure A-2. The CP40 provides a
+5V rail to power an externd receiver. It is important the receiver draws no more than 150mA
current from this pin. If the GPS receiver used does not run from +5V (some are +3.3V, others
6V or 12V, others have their own interna batteries) or requires more than 150mA current then
the user must make provision for the recelver to be independently powered by other means as
illustrated in figure A-3. It should be noted that the GPS receiver is connected in a cross connect
fashion (null modem) i.e. data out of the receiver connected to RXD of the penetrometer and data
in connected to TXD. As mentioned previoudy it is desirable to be able to connect a GPS
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recaeiver directly to a PC for the purpose of setting it up correctly. Use the wiring configuration
shown in figure A-4 to do this.

o GPSRECEIVER o
CP40 6 way GPS Connector
1 GROUND GROUND
2 RXD DATA OUT
0 . ot 3TXD DATA IN
‘0 O O? 445V +5V >|
3 5 ENABLE(+) ENABLE(+)
O 6 N.C.
Figure A-1
o GPSRECEIVER o

CP40 6 way GPS Connector

1 GROUND GROUND

2RXD DATA OUT
0 . ot 3TXD DATA IN
O 445V +5V >|
3
@)

2
O 5 ENABLE(+)
6N.C.

Figure A-2
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DC POWER

CP40 6 way GPS cml
1 GROUND GROUND

Figure A-3

2RXD DATA OUT

3TXD DATA IN

4 +5V

BN |

GPSRECEIVER

5 ENABLE(+) ENABLE(+)
6N.C.

RS232
PC CONNECTOR

O

1 | m |
- +
DC POWER 1K
RESISTOR
GPS RECEIVER
ENABLE(+) v+
1CD
2 RD DATA OUT .
37D DATA IN
4DTR
{_~  5GROUND GROUND \I

Figure A-4
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APPENDIX B

Replacement Battery

134mm

Battery Charger Connector 34'5?/ L -

6V 3AH

60.5mm

The battery charger connector’s central pin diameter is 2.1mm. The internal rechargegble battery
is of standard dimensions and rating. Severd manufacturers produce this type.

CP40 4 way L oad Cell Connector Load Cell

1 V+ RED

2LS+ WHITE

= 31S GREEN T

4 GROUND BLACK

—
—
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DOWNLOAD CABLE

9WAY RS232 9WAY RS232
CONNECTOR e 1ch CONNECTOR
(e} O
5 1
O 4DTR 4DTR O
(e} o
(@] 8 { ~  5GROUND 5GROUND _ “N\\Y 8 (e}
% (o] ~6DSR L J 6 DSR ~ (o] 8
(@] é) 9
\1/ \ 7RTS 7RTS ,
(@] O

9RI

The serid data download cable is a Sandard cross connect null modem arrangement. Note RD
connects to TD of the other connector and vice versa. Also note a each connector DTR is
connected to DSR and RTS is connected to CTS. Data is downloaded from the CP40 at
9600Bps, 8 data bits, 1 stop bit , no parity bit format.
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