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Introduction

The TuberLog data logger identifies damage and bruise-causing areas in all types of potato
handling machinery from the harvester to the packing line. It records impact forces received while
moving with real potatoes and locates damage and bruise-causing parts of machinery. It comprises
a data logger embedded in a synthetic shape designed to mimic the size, shape and density of a
ware potato. The data logger records impacts and temperature values during each measurement
which can be stored in the logger itself or transferred by USB connection or Bluetooth to a PC, tablet
or smartphone. TuberLog allows data to be viewed in real-time via Bluetooth interface on Android
tablet or smartphone.

A rechargeable battery is recharged by connecting to the USB interface of a computer or with the
USB charging kit supplied.

When placed into the machine being tested, the use of the sealing-cap is strongly recommended.
Do not use the TuberLog in conditions where high heat levels may exist, such as steam peelers.

Typical measurement procedure and interpretation of results

TuberLog should be used regularly so that bruising problems can be detected quickly. Combined
with bruise testing TuberLog can help to ensure bruise-free working and provide peace of mind that
quality standards are being maintained. TuberLog will not indicate bruise levels in real potatoes and
may not always discover all the sources of damage and bruising in handling machinery. But with
experience the user can interpret information given by TuberLog which will help to eliminate quality
problems in production.

It is impossible to say in general terms what is the maximum impact sustainable by a potato without
causing bruising. There are many variables that the user must determine. These include variety, dry
matter, temperature, location, soil moisture, sunlight levels, fertiliser etc — and these variables can
change every year even for the same variety in the same field.

This means the impact levels generated by the TuberLog must be compared with actual bruising to
potatoes that have passed through the same part of the machine where the TuberlLog registered an
impact. By doing this the user will build up the knowledge required to interpret the results quickly.
For example, if TuberLog registers 50g and the bruise level in the potatoes is tested and measures
50%, the next time the TuberLog registers the same impact it will be known that the bruise level is
50% without testing the potatoes.

It is very important to recognise that conditions in machines change during a process such as
harvesting — including speed, quality of protective cushioning, build-up of dried soil — so this means
that TuberLog should be used regularly to check that the impact levels have not increased to an
unacceptable level.

An initial run through a machine will give an impression of where the problem areas are. The length
of run will often be determined by safe access to the machine, but it is best to concentrate on short
sections, such as the drop from one web to another, and carry out repeat measurements in each
section. Very high readings indicate high levels of bruising.

Repeat measurements give an average figure for an impact. This can be compared to bruise test
results from real potatoes passing through the same section of the machine. Making this comparison
in a number of different situations will provide the experience to interpret the results very quickly.

Following is a guide to the levels of impact that can be generated by TuberLog from a specific drop
onto a specific surface:

Fall from a height of onto PVC surface onto steel surface
10cm ~ 55¢g ~175¢g
25cm ~ 155¢g ~ 2759
50cm ~ 285¢g ~ 3309



IMPORTANT

TuberLog PTR400 (PC software and App for Android)
- follow instructions beginning on page 5

TuberLog PTR500 (PC Software, App for Andorid and Android Tablet)
- follow instructions beginning on page 23

Maintenance, Warranty and Appendix on page 39

This instruction manual is available in the following languages on the USB/memory drive supplied:
Ce manuel est disponible dans les langues suivantes sur la Lecteur / mémoire USB fourni:

Diese Bedienungsanleitung ist in folgenden Sprachen verfiligbar auf der USB / Speicherlaufwerk
geliefert:

Este manual de instrucciones esta disponible en los siguientes idiomas en la
Unidad USB / tarjeta de memoria suministrada:

English Deutsch Frangais Espaiiol
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1. Initial Set-up - Using the TuberLog with an Android device

IMPORTANT: Before using the TuberLog Android App on your Android
device, you must first install the PC software on your PC or laptop and then
connect the data logger to the computer by following these steps:

1.1 Install the software before connecting the data logger

- Insert the USB Memory Stick into a USB port on the PC or laptop. A window
should automatically appear on the screen

- Click Open folder to view files using Windows Explorer

- Click PTR400 and select PC Software

- Click setup.exe and follow the installation instructions displayed

- To create a shortcut on the PC desktop, drag the TuberLog potato symbol onto
your desktop from the program list attached to the Start menu

1.2 Communication between the data logger and the computer

- Connect the data logger to the PC using the USB cable. The USB driver supplied
will be installed automatically.

- Bluetooth will be switched on automatically when the data logger is connected
using the USB cable. If the Bluetooth adapter is required it should be installed in
a USB port. It will be installed automatically and the Bluetooth icon should appear
in the task tray. Right click on the icon and select Add device. A list of available
Bluetooth-enabled devices will appear. Select TuberLog and enter the pairing
code (default: 1234) so that the data logger is recognised.

1.3 Charging the data logger battery

The data logger's battery can be re-charged via the USB interface using the
connection cable or with the charging kit supplied. Data saved in the data logger is
not lost when the battery is empty. The charge level is indicated when the data logger
is selected for use. After fully charging the battery will last for about one month if the
Vibration Sensor Mode in Bluetooth Settings (see 1.4) is set to Activation by Shake
or Always Off. If set to Always On it will last for about 4 days without use or about 10
hours if used continuously.

1.4 Data logger settings
The operating and download settings are set by the user once the data logger has
been selected, as below:

- Open the TuberlLog software. The following screen will appear:

o Ne Tuberlag selected
00 % 0%
= o, & s
Select Logger
i | ']
Stat |
UDnmhnﬂ |




- Click Select Logger
- Connect the data logger to the computer by the USB cable or, if using the
Bluetooth interface, gently knock the data logger on a hard surface. This activates
the data logger
- The serial number of the connected data logger will be shown in the TuberLog
list:
“ TuberLog list Q@@

Name
(@PTuberLog_015
|

- Click on the serial number and then click Select

- The serial number, battery charge and data logger memory levels are then
displayed at the top of the screen, as below:

Tuberlog 015 - ActivalionByShake

Battery level checked. i R

-
‘ ’ 1 Select Logger

- Click Settings
(If required, the following selected settings can be saved to a folder in the computer and recalled

using Import and Export at the bottom of the Settings window.)
The setting options are as follows:

Set-up
Select the display language

X Settings - TuberlLog 1.1.100.4976

| Bet-up

Language: ruJIi:::}' ~
SRlus ol
Setup
TuberLog

Communication device

Bluetooth
Select the Bluetooth setting. Activation By Shake uses battery power most
efficiently.

X Settings - TuberLog 1.1.100.4976

‘ Set-up ‘ Bluetooth

Language Yibration sensor mode: i activationBuShake

Bluetooth

TuberLog ‘

‘ Communication device ‘



TuberLog

Activates the communication devices available to transmit data to the computer.

Bluetooth and USB should both be selected.

X Settings - Tuberlog 1.1.100.4976

Set-up
Language
Bluetooth
Setup

_]'_llheang

Communication device

TuberLog Data Settings

The following settings apply to data stored in the logger and accessed using the PC

software.
Impact Levels

Communication device

Bluetooth
USe

citont [] Bluetooth [iwrap)

untick the relevant boxes and tick Data accuracy.
- A user-defined Impact Level Range can also be created:

= Click on Add. A line with an un-ticked box and New will appear. Left click on

X Seitings - Tuberlog 1.1.100.4976

Set-up
Language
Bluetooth
Setup

TuberLog

| 75100

Impact Level Range (g).

= 3050
5075

100125
125150
150175

| 175500

Communication device

TuI_J_t_arL g Data Settings |

Impact Levels:
Stored Diata
Measurement Settings

Mame:

Hin [2):

Max <}
Colour:

J

Data accuracy: O

EEX

Allows pre-set impact level ranges to be selected. To exclude Impact ranges

New to highlight it. Default settings will appear in the fields below.

Impact Level Range (g).

5075
75100
[ 100125
125150
150175
175:500
] Mew

Name:
Min (2}
Mas (<}
Colour:

Impact Level Range {g).

5075
75100
100125
[ 125150
150175
175500

Bt |

Narme:

Mew
Min [z} a
Max (<)} 0

Colow: ()

elete



= Enter the values required and a colour that differs from the display colours
used for the other Impact Level Ranges. To save, left click Apply. To select
the new range tick its box, clear the ticks from the ranges that are not needed

and left click Apply again.

Impact Level Range (g).

Impac Level Hange (o).

- T NEEES & em_)
[ ] 1928 [ e |
0 125180
O 10975
1 17550
]
- v
Hame: B Hanw: Bruse |
Mzt a0 Hinla} a0
Max s A Hax g ED
Cain =) Calou |
Daka aeout o ] Dals sccwasy (=]
ok [ ey | [ Ceeel |

| ok

| [ et | [ Cencel

To delete an Impact Level Range, left click to highlight the name, left click Delete

and left click Apply.

Stored Data
Allows the user to define the parameters of the data stored in the data logger and

the file location when downloaded to the computer. See section 5 for information
on managing the data logger’'s memory.

* Settings - TuberLog 1.1.103.5132

= Set-up

Language

Bluetooth
Set-up

Tuberlog
Communication device
TuberLog Data Settings
Impact Levels

Stored Data
Measuement Seltings

Measurement Settings
The Measurement duration is pre-set at 10 minutes, but can be changed to suit

the situation.

Stored Data Settings

Save TuberLog data
Data saved to: |M45B5 200842012 Tests\Tuberlog Datd
Butornatic data deletion:
Ma. starage limit (%] |30

May. measurement names: |20

4 |43

L.J

Setting a lower Measurement threshold prevents small insignificant impacts
from being included in the recorded data.
The option to set Timestamps and Repeat Measurements can be activated.

See section 3.2 for more details.

X Settings - TuberLog 1.1.103.5132 E@@
'_ Set-up Measurement Settings
Language Preset measurement duration (hh/mmyss]: | 00:10,00 C
Bluetooth Preset measurement threshold [g): jﬂ 0 :
P— Activate Flepeat Measurements:
Activate timestamp events:
Tuberlog

Cammunication device
| TuberLog Data Settings
Impact Levels
Stored Data
Feasurems

10



1.5. Preparing to Install or Download the Android App

Enter the settings menu of the Android device. Not all Android devices have the

same menus, so the instructions below should be used as a guide.

- In Bluetooth, ensure that Bluetooth is enabled. To avoid communication
interruption during measurement, select a long Visible time-out period (or Never
time out) for the Android device.

- In Security, select Screen Lock and choose None. Select Device Administration —
Unknown Sources and choose Enable.

- In Power Saving, select the Custom power saving mode settings. Select Screen
timeout and select a time period that matches the duration of the measurement
you will be carrying out. Alternatively, turn off power saving altogether.

1.6. Installing the Android App

From the Google Play Store

- Go to Google Play Store on your Android device. Using the search field, search
for ‘Tuber-Log’‘. Click on the App in the search results (highlighted in red below).

- Click install. You may need to enter your Google Account details. A TuberLog
icon should appear on your Applications screen after installation is complete.

PV e

A Tuberlog

From the USB Memory Stick

- Connect the Android device to your PC

- Download the file TuberLog.apk from the USB memory stick supplied (located in
the folder PTR400 — App for Android) onto the Android device

11



1.7. Communication between the data logger and Android device

If the data logger is set to Activation by Shake and within Bluetooth range of the
Android device, firmly knock the logger on a hard surface. It will be detected and
its Serial Number will appear on the screen. Select the data logger by touching

the Serial Number on the screen.

At first connection enter the Bluetooth pairing code (default 1234). Ignore the
message on the screen that the connection could not be established.

Touch the Serial Number again to finish pairing the device.

12



1.8 App screen settings
-~ Touch the menu button of the Android device to display the two settings buttons
at the bottom of the horizontal screen.

¥ 3 p—
|

Measurement

-46 TuberLog 015

Download

Open Data

Action: Connected
Status.

Online-Settings Graph-Settings

Online-Settings

1 Sets the levels at which an impact displays as red or yellow in the bar graph —
can be used to immediately highlight high levels of bruising

2 Selects the display information — the Maximum Impact bar graph and the
Temperature of the data logger.

3  Turns the acoustic signal on (or off) — a sound will be generated whenever an
impact is recorded by the data logger. If connected, the sound will also be heard
in the device earphones.

Yellow alert (g) 70 \ 1

Red alert (g)

Show Max. Impact j \
Show Temperature |+ 4/
|

Acoustic signal ¢ 3

Save

Graph-Settings

- Allows 7 preset impact level ranges to be selected to display the percentage
distribution of impacts. To avoid possible distortion of the displayed results,
ensure the lower value of each level range is the same as the higher value of
the previous level range.

Load class 1 v

30
50

Laad class 2 v

50

75

Load class 3

13



2. Using TuberLog with the App
2.1 Open the App
- Touch the TuberLog icon to open the App.

2.2 Select the data logger

- Touch the Serial Number of the TuberLog you wish to use. If it is not shown, but
is within range of the Android device, activate it by shaking it or knocking it on a
firm surface. The data logger should be connected and the following information
will appear on the screen:

g 3 o5 5% 15:28
-42 TuberLog_015  —
£ il | T
Measurement

= =

I Download
Open Data |
Action: Connected

Stalus:

- Ensure the data logger battery is adequately charged.

2.3 Start the measurement

- Touch Measurement in the right menu bar (see above) to display the Start
Measurement window.

- Enter a Measurement Name and Measurement duration.

- To follow the measurement on the screen as it happens, select Online Tracking.

-~ Touch Start.

Online tracking |+

WEEENEERINEIEE Harvester 1

s 'S
Duration(hh:mm) m
v v




2.4 Place the data logger in the machine to be tested

- The remaining measurement duration will count down at the top of the screen.
Each impact will be indicated as it happens, on the screen and also by an audible
tone (if selected).

Cancel measure

Repeat
Measurement (1)

limestamp (0}

106.1

Action: Measure
21.5 Status:

Max. Impact (g} Temperatura

2.5 Repeat Measurement and Timestamp

Repeat Measurement

- Touch this button to mark a new beginning of a run through a machine without
having to re-start the logger. This can be useful when investigating a specific part
of a machine. For example, repeating the drop from one conveyor to another can
be used to check if a large impact occurs on every drop or only occasionally.
Each repeated run is distinguished by colour in the graphical display of
measured values.

Timestamp

- Touching this button registers in the data the time at which it was pressed. This
allows, for example, the moment just before the data logger drops from one
conveyor to another, to be recorded. The timestamps are visible in the graphical
display of results, making it easy to locate specific impacts.

2.6 Displaying data logger data

- If the measurement timer is still running, click Cancel measure in the right menu
bar (see above). Touch Download to display the list of measurement names;
touch to highlight the required measurement. The data will be displayed.

& |w| %

N TuberLog_015: Select measurement series

39 28.08.12 15:30:21

38 28.08.12 14:37:59

Clear laggar memary

Measurements marked Green are already stored on the Android device.
Measurements marked Yellow have no data.

15



-~ Touch the button Open Data to download measurements which are stored on the
Android device.

9 Select measurement series

Tuberlog 0105 09.08.12 10:07:30

Tuberlog 010 4 09.08.12 10:05:28

2.7 Changing the data display
- Touch the graph icons above the data to change the display between a timeline

graph and the percentage distribution of the impacts.

Tuberlyy Clb 22 3106121200 0]

|
= | |
= | |

R A anan o e ARSI s
ime:

Graph of impacts during a measurement

= B ol B 11:21

W

Percent %

[ JEREELIT JEIEEEA] | JEseBRE" R TRECERFRL

Graph of the percentage distribution of impacts
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2.8 Exporting data to the PC

- Downloaded measurement files from the data logger are automatically stored in
XML format in the TuberLog directory on the Android device SD card. This is
accessed via My Files/TuberLog (folder names may differ on some devices). The
data can be copied to the computer and processed using the TuberLog PC
software.

- Readings in the list of measurement series will be deleted from the Android
device database after one month, so make sure that required data has been
downloaded to the TuberLog directory. The XML files will remain in the directory
unless deliberately deleted by the user.

- See Section 4 for more information on displaying the data using the PC software.

Typical stages of data presentation using the TuberLog PC software

— see Section 4 for more details

o = = : ! i e ______________________ I
@ oo TR = B - e boiag 116
Tuberlog 010 > i
O ﬂ — mn e
-] —
100 % 0% |’®s.~mw : :‘*{., =8

[ ] @ © |' F L —— i

aseim " & .Y n : ——

Tuberlog_010 - Acceleration - "angelika” |Q = <

,,,,,,, -

| 5 a0 =
Eg Readout § |'ﬁnv-«m.
1 g B0 _ naREEe ] .
= = L | | 1
I : Seane E
s q 1
I_[W' View B f L4 .l
2 | I |
§ 150 f {
=] 5 a |
Open £ |
& 1
: E] wi
Setings |
4 < o 108 a0 T04m000m 108400000 |
Tima from 10:25:00.000 1o 10:54:00.000 " ala
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3. Using TuberLog with the PC software (without using the App)

3.1 Making a Measurement

—  Open the PC software

- Activate the data logger by shaking or knocking firmly on a hard surface
- Click on the Start button. The Start Measurement window appears:

Stan

Measurement Marme: Harvester First Web

i Measurament duration (hhemnzss):  00:10:00
Download P
Impact Threshold (g): 30

|_!_' l_‘l Data View

W)
== 7 Open Data

/9 Setings |_S_Ia_|ft__

- Set Measurement duration, lower Impact Threshold (minimum of 10g) and
Measurement Name

-~ Click Start.

-~ The remaining runtime of the measurement is displayed, as below:

‘Oﬁbon I‘ ‘

The data logger can now be placed into the machine being tested.

3.2 Repeat Measurement and Timestamp
After clicking on Start, two additional buttons will appear on the bottom of the menu
bar:

Repeat Measurement

-~ Click this button to mark a new beginning of a run through a machine without
having to re-start the logger. This can be useful when investigating a specific part
of a machine. For example, repeating the drop from one conveyor to another can
be used to check if a large impact occurs on every drop or only occasionally.
Each repeated run is distinguished by colour in the graphical display of
measured values.

Timestamp

- Clicking this button registers in the data the time at which it was pressed. This
allows, for example, the moment just before the data logger drops from one
conveyor to another, to be recorded. The timestamps are visible in the graphical
display of results, making it easy to locate specific impacts. To ensure an
accurate Timestamp, check the time setting of the computer.



3.3 Selecting data for display
- To display measurements from the data logger while a measurement run is still in
progress, click Abort. The measurement will then stop.

Tuberlog 095 - ActvatonByShake Tubes.og 015 - ActivationByShake

Q Measuremant startad. Runiime: 00,0947 @ Measurement stopped.

if.t"selol:rLoggu . 5 \x Az Q\

b {: =
o~ | el |

-~ Click Download. A new window shows the measurement runs and their
recording date that are stored in the data logger. Click on the measurement you
wish to view and then click Select.

& Measurement series g@@
Start _ No. Measurement name Timestamp ]
Harvester First Web 06/06/2012 14:35:34
Harvester First Web 06/06/2012 14:30:54
Download
Harvester First Web 06/06/2012 14:27:18
Harvester First Web 06/06/2012 14:24:50

Data View Grading line packing line 2 01/06/2012 14:20:39
Grading line packing line  01/06/2012 14:12:14

Grading line 3rd conveyor 01/06/2012 14:10:39

Wy

Open Data
| Grading line 2nd conveyor 01/06/2012 14:10:07
I\ B = | Grading line 1st conveyor 01/06/2012 14:09:20 v
4. Setiings = 9
¥ 4 M

- The data will be displayed more quickly via the USB interface than the wireless
Bluetooth interface.

- If the option to Save TuberLog Data has been ticked under Settings/Stored Data,
each measurement run will be saved in the data folder set up during the software
installation. The filename is formatted as:

TuberlLog serial number [Date and time of measurement][Measurementname].xml|

19



4. Displaying TuberLog data on the PC

- Using the PC software, click Open Data to display the measurement runs which
have already been saved from the Android device or the PC software to the data

folder. Highlight the file to be viewed and click Open.

H Download

T—

| Data View
L)

3 = Tubarlog_D15 [22:0
— LS = Tuberlog. DI [24.04.2012 1015:
[ | = Tuberlog_DIS [24.04.2002 144128] [
|  Open Data + Tuberlog_D1% [£5.04, 2012 15355] [6
- 2 Tuberlog 015 [26.04.2012 101229] [260412] v
L — I + Tubeloy_115 [26.04, 2012 102607] [260412 2], 00

L = TuberLog_15s [26.04.2012 102833] [260412 3.omd
Hy Dozumests

a Settings

e
My Compute - B =
Fie name: TuberLog 015 [16.04.2012 161259] [Hek ags ¥ Uﬂ:n_J
Bl Tl TubsLugilda Pl v [ e |

- To change the data display of the measurement run that has been selected, click
on Data View. There is a choice of 3 ways to view the data. Click Data View

again to change between them.

4.1 Timeline of the impacts during a measurement

| 1 e
# Sctings ‘ ‘ ‘ ‘
| | | i | ||r |, i |
e =

(ERT] 1meanm
Tirne fram 1ol 4933 028 b 166 5 000

'
1= A

- Repeat measurement runs (blue and yellow) with two time
stamps (1, 2) are shown. The horizontal green line is the
temperature recorded by the data logger.

- Buttons above the graph are for zooming in and out and for
resetting to the original state. The time period displayed can
be reduced by drawing a rectangle onto the graph while
holding down the left mouse key.

- Right click on the graph to open a menu with further -]

Copy

Save Image As...
Page Setup...
Print...

Show Poink VYalues
Stopaatch time view

Impact Force {g)

Temperature (*C

adjustable settings for visual display and printout (see right). &
— The result can be saved to the clipboard (Copy) or as an image file.
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4.2 Percentage distribution of the impacts from a measurement

feurnber of iImpects: 24, Max: 1233 ¢ Averece: 65.7 g u =8|
100% 0%
%,
Tubsrlag D75 - Impact leveis - “Havvestes First Ve
e R e e e )
"
@ W 0 e = = 17z

W ik

In addition to the percentage distribution, this graph also shows the number recorded
in each group of impact levels. If the Data accuracy option is ticked in TuberLog Data
Settings/Impact levels, only the records which fit into the preset groups of impact
levels will be included in the percentage calculation. This graph type can be
manipulated, printed and saved in the same ways as in 4.1.

4.3 Table of the impacts during a measurement

Tubed.og 015 - ActivaSonByShake

9 Mumber of Impacts: 24, Max: 123.3 g Average: 857 g
I,_:%, | Tuberlog 015 - Record of Impacts - “Harvester First Web®
Selelinyger Impact Impact Termperaiure
No, Timestarmp force () €
[ | l_oswzulz 15:15:02.916 332 20
| “Start 06062012 15:16:03.914 61.3 19.9

3 06062012 15:16:06.222 £4.2 puil
4 06062012 15:15:07.311 456 0
5 0606/2012 15:15:10.078 73.1 i)
L]
7

—
|E Download

| 061062012 15:16:12.729 91.2 20
06062012 15:16:14.702 453 20
" ] | 06/06/2012 15:16:15.269 53 20
| Data View | 3 061062012 15:16:18.097 627 20
| (| | 10 06i06/2012 15:16:21.274 74 20
e n 06062012 15:16:23.936 553 20
o] 12 06062012 15:-16:26.136 76.1 20
||:"_-"0P9"D='a | 13 06062012 15:16:34.168 629 0
" 06/06/2012 15:16:36.748 521 20
e || B BumiEiman B
N L 121 a2l 1

@ Semnge | 7 061062012 15.15:41.471 4756 20
18 06/06/2012 15:16:42 267 847 20
i) 06062012 15:16:42.333 41 20
20 06/06/2012 15:15:43.077 486 20
2n 06/06/2012 15:16:47.318 121 20

2 06062012 15:16:47.360 44.8 201
3 061062012 15:16:49.465 634 20
3 06/06/2012 15:16:49.783 | 79.5 20

Transfernng Data to Microsoft Excel
To select a record in the table left click in the grey column to the left of the
impact number. The whole row will be highlighted.

- Hold down Ctrl and press C on your keyboard, then release C first and then
Ctrl. The record is now copied.

- Open a new Microsoft Excel spreadsheet and left click in to a cell so the curser
is flashing in the cell. Hold down Ctrl and press V on your keyboard to paste the
data into the spreadsheet.

- To select a sequence of records or several non-sequential records, hold down
Ctrl and left click in the empty box parallel to the impact number and copy and
paste as instructed above.
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5. Data logger memory and data deletion (using the PC software)

- To clear the data logger memory before starting a new measurement, click Start
at the same time as CTRL.

- The Delete data option will then be enabled in the Start Measurement window

- Tick the Delete data option before clicking Start. You will always be asked to
confirm if you want to delete the data before the measurement run begins.

- If CTRL+ Start is not clicked in the main window the Delete data option is not
enabled and remains greyed out.

B Tiat measonemant
Measurement Name: | Messurement Name: |

e G Gt et | 45

Measurement duration (hhemm:ss): 00:10:00 5 Measurerment duratan (hhmmiss): 00:10:00
impact Thrashald (g} 0 | Impact Threshoid {g): 30
[Delete data ] E : ]

San. Start

Clicking CTRL+Start enables the option to Delete Data CTRL+Start was not clicked so there is no option to Delete Data

If the data logger memory is full the newest measurement values will automatically
overwrite the oldest entries. Impacts below the set Impact Threshold will not enter the
memory, so the time before the memory is filled can be extended by setting a higher
threshold. Measurements that must be kept for quality assurance purposes should
always be downloaded to a PC before the memory is full. The memory level is
indicated at the top of the screen every time the data logger is selected before
starting a measurement.

If Automatic Data Deletion is ticked in Stored Data Settings the software will monitor
the data logger’'s memory in relation to the two set limits (Max. storage limit (%) and
Max. measurement names) and warn you about the possibility of data deletion.

@ Start measurement [o]E -

conveyor 1 -2

Delete data:

You have reached the set maximum limits for storage (%) or the number of
measurement names. If you have not saved your data already, close this
window. To delete your data, click Start.

|4 Stnt

If one of the limits has been reached, Delete Data will automatically be ticked in the
Start Measurement window. You will not be able to untick this option unless space is
created in the memory. If you have not been saving your measurements to the
computer, simply close the window and download them. To continue without saving
any data, click Start.

22



TuberlLog

Android Tablet

=

3

asurement '

| Download A f e
l—‘, pp for Android
f OpenDati l

Tubatlog 015 - AcveasorByShabe
@ Number of Impacts: 24 Max 12339, Average 657

67‘ Tuberog 015 - Record of Impacts - “Harvasiar Fiest Web®
Setect Logger l
::.m = rq-:u Terperanre

* _m‘ma 151502915 337
[ See 08562012 115,03 §14 on
05262012 151506222 44

OBS6012 11507 311 lu
DST62012 1516 19.078
“‘70!7 Lalacared ll 3

Tubetng 018 £ D e

@ Slimber of impacti: 24 Mic 1223 9 Averd ===
p_.m.\::@«@\ - |

‘ w-....'(( Sesng J

IEI»—«-
PC SOftware lh""‘"' ‘ “ : @ Numbarotimpaces 3¢ Vax: 1233 g Avecage 857 ;‘;

(¢ o \]‘ e |[S2H B

BEEGRT e
2
2
2
-
z
=
3
£
Z

#
g8z
EsT

5

=

3

E

Ly

@

2

il

®
33583:3585383338333533

Z3as
2
=
g

08962012 181547 318 121

S
v

i e R
o e e

|t Ve Eom
[y o ‘
lu-
|2 s §
.| .
L L
R e sano reae
[ -

23



TuberLog PTR500

with

App for Android and Samsung Tablet

Instruction Contents

1. Initial set-up - Using the TuberLog with the Samsung tablet 24

IMPORTANT: Your Samsung tablet is pre-loaded with the TuberLog Android App.
Before using the App, install the PC software on your PC or laptop and then connect
the data logger to the computer.

1.1 Install the PC software before connecting the data logger 24
1.2 Communication between the data logger and the computer 24
1.3 Charging the data logger battery 24
1.4 Data logger settings 24
2. Using TuberLog with the App 28
2.1 Open the App 28
2.2 Communication between the data logger and the tablet 28
2.3 App screen settings 29
2.4 Select the data logger 30
2.5 Start the measurement 30
2.6 Place the data logger in the machine to be tested 31
2.7 Repeat measurement and timestamp 31
2.8 Displaying data logger data 31
2.9 Changing the data display 32
2.10 Exporting data to the PC 33
3. Using TuberLog with the PC software (without using the App) 34
3.1 Making a Measurement 34
3.2 Repeat measurement and timestamp 34
3.3 Selecting data for display 35
4. Displaying TuberLog data on the PC 36
4.1 Timeline of the impacts during a measurement 36
4.2 Percentage distribution of the impacts from a measurement 37
4.3 Table of the impacts during a measurement 37

5. Data logger memory and data deletion (using the PC software) 38



1. Initial Set-up - Using the TuberLog with the Samsung tablet

IMPORTANT: Your Samsung tablet is pre-loaded with the TuberLog Android App.
Before using the App, install the PC software on your PC or laptop and then connect
the data logger to the computer.

1.1 Install the software before connecting the data logger

- Insert the USB Memory Stick into a USB port on the PC or laptop. A window
should automatically appear on the screen

- Click Open folder to view files using Windows Explorer

- Click PTR400 and select PC Software

- Click setup.exe and follow the installation instructions displayed

- To create a shortcut on the PC desktop, drag the TuberLog potato symbol onto
your desktop from the program list attached to the Start menu

1.2 Communication between the data logger and the computer

Connect the data logger to the PC using the USB cable. The USB driver supplied will
be installed automatically. Bluetooth will be switched on automatically when the data
logger is connected using the USB cable. If the Bluetooth adapter is required it
should be installed in a USB port. It will be installed automatically and the Bluetooth
icon should appear in the task tray. Right click on the icon and select Add device. A
list of available Bluetooth-enabled devices will appear. Select TuberLog and enter
the pairing code (default: 1234) so that the data logger is recognised.

1.3 Charging the data logger battery

The data logger's battery can be re-charged via the USB interface using the
connection cable or with the charging kit supplied. Data saved in the data logger is
not lost when the battery is empty. The charge level is indicated when the data logger
is selected for use. After fully charging the battery will last for about one month if the
Vibration Sensor Mode in Bluetooth Settings (see 1.4) is set to Activation by Shake
or Always Off. If set to Always On it will last for about 4 days without use or about 10
hours if used continuously.

1.4 Data logger settings
The operating and download settings are set by the user once the data logger has
been selected, as below:

- Open the TuberlLog software. The following screen will appear:
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- Click Select Logger
- Connect the data logger to the computer by the USB cable or, if using the
Bluetooth interface, gently knock the data logger on a hard surface. This activates
the data logger
- The serial number of the connected data logger will be shown in the TuberLog
list:
# TuberLog list Q@@

Name
(@PTuberLog_015
|

- Click on the serial number and then click Select
- The serial number, battery charge and data logger memory levels are then
displayed at the top of the screen, as below:

# Tubrriap Tuberlog 015

Tuberlog 015 - ActivationByShake

Battery level checked. i R
-
‘ )’ 1 Select Logger

- Click Settings

(If required, the following selected settings can be saved to a folder in the computer and recalled
using Import and Export at the bottom of the Settings window.)
The setting options are as follows:

Set-up
Select the display language

X Settings - TuberLog 1.1.100.4976
Sel-up

Language: ‘ 3

_ Bluetooth
Set-up
TubeiLog

Communication device

Bluetooth
Select the Bluetooth setting. Activation By Shake uses battery power most
efficiently.

X Settings - TuberLog 1.1.100,4976

I Set-up | Bluetooth

Lahguage Vibration sensor mode; \ A clivationBys hak

Bluetaoth

TuberLog ‘

‘ Communication device ‘
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TuberLog

Activates the communication devices available to transmit data to the computer.

Bluetooth and USB should both be selected.

X Settings - TuberLog 1.1.100.4976

Set-up
Language
Bluetooth
Setup

_]'_llheang

Communication device

TuberLog Data Settings

The following settings apply to data stored in the logger and accessed using the PC

software.
Impact Levels

Communication device

Bluetooth
USe

c st [ Blustooth [iwrap)

Allows pre-set impact level ranges to be selected. To exclude Impact ranges

untick the relevant boxes and tick Data accuracy.

X Seitings - Tuberlog 1.1.100.4976

Set-up
Language
Bluetooth
Setup

TuberLog

| 175500

Communication device

Tuberlog Data Settings |

Meazurement Settings

| 75100

Impact Level Range (g).

g

50-75

100125
125150
150175

Mame:

Min [2):
Max <}

Colour: D

Data accuracy: O

- A user-defined Impact Level Range can also be created:

= Click on Add. A line with an un-ticked box and New will appear. Left click on

New to highlight it. Default settings will appear in the fields below.

Impact Level Range (g).

5075
75100
[#] 100125
125150
150175
175500
] Mew

Name:
Min [z}
Max (<}
Colour:

Impact Level Range (g).

Al TR [ 5075 Al[_aa ]
v] 75100

9 oot

& 125150

[~ 150175

[ 175500

0 =T

Narme: Mew
Min [z} 1]
Max (<) 1]
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= Enter the values required and a colour that differs from the display colours
used for the other Impact Level Ranges. To save, left click Apply. To select
the new range tick its box, clear the ticks from the ranges that are not needed
and left click Apply again.

Impact Level Range (g). Impact Level Range (g).

- Add | 5078 = [ e ]
= Ton )
[ 7] 1928 [ e ]
] 12580
o 15776
0 175500
]
| v
Hame: BT Hame: Brase 1
Minlz: 0 Ml 1
Max [zl 1] Max fg}. BD
Catnur =] Calou [
= Dals sezuacy
ok | [_desly | [ Cancel ok | [ oy |[ Cores |

- To delete an Impact Level Range, left click to highlight the name, left click Delete
and left click Apply.

Stored Data

- Allows the user to define the parameters of the data stored in the data logger and
the file location when downloaded to the computer. See section 5 for information
on managing the data logger’'s memory.

* Settings - TuberLog 1.1.103.5132 QE‘@

Set-up Stored Data Setlings
Lshaiisgs Save Tuberlog data
: |WYEBE 200842012 Tests\TuberLog Dat
Bluetooth Data saved to: N o Dald E]

Automatic data deletion

Set-up f
Max. statage limit (%) 190

x| 4

Tuberlo: [
2 May. measurement names: |20

Communication device
TuberLog Data Settings
Impact Levels

Stored Data
Measurement Seltlings

Measurement Settings
- The Measurement duration is pre-set at 10 minutes, but can be changed to suit

the situation.

- Setting a lower Measurement threshold prevents small insignificant impacts
from being included in the recorded data.

- The option to set Timestamps and Repeat Measurements can be activated.

See section 3.2 for more details.

X Sottings - Tuberlog 1.1.103.5132 =113
I Set-up Measurement Settings
Language Preset measurement duration [hh/mm/ss): IEIEI'\EIDEI 3 ]
Bluetooth Preset meazurement threshold (g) 306 C
Gt Activate Repeat Messurements
et-up
Activate imestamp events:
TuberLog

Communication device
| TuherLo_g Data Settings
Impact Levels

Stared Data

Measurement Sethings




2. Using TuberLog with the App

2.1 Open the App

-~ Switch the tablet On.

-~ Place your finger on the screen and swipe to unlock the handset.
-~ Press the Apps symbol.

Tap to add city

-~ Touch the TuberLog icon to open the App.

2.2 Communication between the data logger and tablet

- If the data logger is set to Activation by Shake and within Bluetooth range of the
tablet, firmly knock the logger on a hard surface. It will be detected and its Serial
Number will appear on the screen. Select the data logger by touching the Serial
Number on the screen.

all B o959

- At first connection enter the Bluetooth pairing code (default 1234). Ignore the
message on the screen that the connection could not be established.

ull B 10:01

i Bluetooth pairing request
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- Touch the Serial Number again to finish pairing the device.

il B o959

2.3 App screen settings
-~ Touch the menu button of the tablet to display the two settings buttons at the
bottom of the horizontal screen.

P =
» ——

| Measurement
| Download

Open Data

Status:

Online-Settings

Yellow alert {g) 170 I — 1
Red alert (g) 100 /

Show Max. Impact \
2
Show Temperature 4/

Acoustic signal ¢ 3

Save

1 Sets the levels at which an impact displays as red or yellow in the bar graph —
can be used to immediately highlight high levels of bruising

2 Selects the display information — the Maximum Impact bar graph and the
Temperature of the data logger.

3  Turns the acoustic signal on (or off) — a sound will be generated whenever an
impact is recorded by the data logger. If connected, the sound will also be heard
in the device earphones.
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Graph-Settings

Allows 7 preset impact level ranges to be selected to display the percentage
distribution of impacts. To avoid possible distortion of the displayed results,
ensure the lower value of each level range is the same as the higher value of
the previous level range.

Load class 1 v
30
50
Laad class 2 v
50
75
Load class 3 v

2.4 Select the data logger

Touch the Serial Number of the TuberLog you wish to use. If it is not shown, but
is within range of the tablet, activate it by shaking it or knocking it on a firm
surface. The data logger should be connected and the following information will
appear on the screen:

Dowinload
|

Open bata |

Action: Connected
Status: -

Ensure the data logger battery is adequately charged.

2.5 Start the measurement

Touch Measurement in the right menu bar (see above) to display the Start
Measurement window.

Enter a Measurement Name and Measurement duration.

To follow the measurement on the screen as it happens, select Online Tracking.
Touch Start.

Online tracking [+

- -
Duration{hh:mm) m m
v v
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2.6 Place the data logger in the machine to be tested

- The remaining measurement duration will count down at the top of the screen.
Each impact will be indicated as it happens, on the screen and also by an audible
tone (if selected).

Cancel measure

Repeat
Measurement (1)

limestamp (0}

106.1

Action: Measure
21.5 Status:

Mazx. Impact (g} Temperatura

2.7 Repeat Measurement and Timestamp

Repeat Measurement

- Touch this button to mark a new beginning of a run through a machine without
having to re-start the logger. This can be useful when investigating a specific part
of a machine. For example, repeating the drop from one conveyor to another can
be used to check if a large impact occurs on every drop or only occasionally.
Each repeated run is distinguished by colour in the graphical display of
measured values.

Timestamp

- Touching this button registers in the data the time at which it was pressed. This
allows, for example, the moment just before the data logger drops from one
conveyor to another, to be recorded. The timestamps are visible in the graphical
display of results, making it easy to locate specific impacts.

2.8 Displaying data logger data

- If the measurement timer is still running, click Cancel measure in the right menu
bar (see above). Touch Download to display the list of measurement names;
touch to highlight the required measurement. The data will be displayed.

& |w| %

N TuberLog_015: Select measurement series

39 28.08.12 15:30:21

38 28.08.12 14:37:59

Clear laggar memary

Measurements marked Green are already stored on the tablet.
Measurements marked Yellow have no data.
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-~ Touch the button Open Data to download measurements which are stored on the
tablet.

9 Select measurement series

Tuberlog 0105 09.08.12 10:07:30

Tuberlog 010 4 09.08.12 10:05:28

2.9 Change the data display
- Touch the graph icons above the data to change the display between a timeline
graph and the percentage distribution of the impacts.

Graph of impacts during a measurement

Tuberlyy Clb 22 3106121200 0]

&
c | |

R A anan o e ARSI s
ime:

|
| |
i | | ‘

= B ol B 11:21

W

Percent %

[ JEREELIT JEIEEEA] | JEseBRE" R TRECERFRL

Graph of the percentage distribution of impacts
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2.10 Exporting data to the PC

- Downloaded measurement files from the data logger are automatically stored in
XML format in the TuberLog directory on the tablet SD card. This is accessed via
My Files/TuberLog (folder names may differ on some devices). The data can be

copied to the computer and processed using the TuberLog PC software.

- Readings in the list of measurement series will be deleted from the tablet
database after one month, so make sure that required data has been downloaded
to the TuberLog directory. The XML files will remain in the directory unless
deliberately deleted by the user.

- See section 4 for more information on displaying the data using the PC software.

Typical stages of data presentation using the TuberLog PC software

— see Section 4 for more details

L T R T BT

Tuberlog_010

@
e

Start

-

Time from 10:28:00.000 16 10:58:00.000

o

[ wn

=

|_r--1.....\....
=
[ e

==

L e
B i)
P

L
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3. Using TuberLog with the PC software (without using the App)

3.1 Making a Measurement

- Open the PC software

- Activate the data logger by shaking or knocking firmly on a hard surface
- Click on the Start button. The Start Measurement window appears:

Stan

Measurement Marme: Harvester First Web

i Measurament duration (hhemnzss):  00:10:00
Download P
Impact Threshold (g): 30

|_!_' l_‘l Data View

W)
== 7 Open Data

,9 Setings |_S_Ia_|ft__

- Set Measurement duration, lower Impact Threshold (minimum of 10g) and
Measurement Name

- Click Start.
Tuoe"..g_ 015 - AclivaionByShake
Q Measurement started. Runtime: 00:05.52 i
100 % %

L3 | -\’+:. i

e o ?® * |
_—
‘ 0 Abor ‘ ‘

The data logger can now be placed into the machine being tested.

3.2 Repeat Measurement and Timestamp
After clicking on Start, two additional buttons will appear on the bottom of the menu
bar:

Repeat Measurement

-~ Click this button to mark a new beginning of a run through a machine without
having to re-start the logger. This can be useful when investigating a specific part
of a machine. For example, repeating the drop from one conveyor to another can
be used to check if a large impact occurs on every drop or only occasionally.
Each repeated run is distinguished by colour in the graphical display of
measured values.

Timestamp

- Clicking this button registers in the data the time at which it was pressed. This
allows, for example, the moment just before the data logger drops from one
conveyor to another, to be recorded. The timestamps are visible in the graphical
display of results, making it easy to locate specific impacts. To ensure an
accurate Timestamp, check the time setting of the computer.



3.3 Selecting data for display
- To display measurements from the data logger while a measurement run is still in
progress, click Abort. The measurement will then stop.

Tuberlog 095 - ActvatonByShake Tuber.og 015 - ActivationByShake

Q Measuremant startad. Runiime: 00,0947 @ Measurement stopped.

| Moo® 2 |f;’99lw:rLogg¢r PP =8
Abart
P remml

- Click Download. A new window shows the measurement runs and their
recording date that are stored in the data logger. Click on the measurement you
wish to view and then click Select.

- The data will be displayed more quickly via the USB interface than the wireless
Bluetooth interface.

& Measurement series (9[=13
Start _ No. Measurement name Timestamp e

~ | 16 Harvester First Web 06/06/2012 14:35:34
115 Harvester First Web 06/06/2012 14:30:54
] Harvester First Web 06/06/2012 14:27:18
Harvester First Web 06/06/2012 14:24:50
Grading line packing line 2 01/06/2012 14:20:39
Grading line packing line  01/06/2012 14:12:14
Grading line 3rd conveyor 01/06/2012 14:10:39
Grading line 2nd conveyor 01/06/2012 14:10:07

m Download

% Data View
Open Data

N F ‘_ Gradin_g line 1st conveyor 01/06/2012 14:09:20 v
y . Seflings = Y
»

- If the option to Save TuberLog Data has been ticked under Settings/Stored Data,
each measurement run will be saved in the data folder set up during the software
installation. The filename is formatted as:

TuberlLog serial number [Date and time of measurement][Measurementname].xml|
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4. Displaying TuberLog data on the PC

- Using the PC software, click Open Data to display the measurement runs which
have already been saved from the tablet or the PC software to the data folder.
Highlight the file to be viewed and click Open.

e [

| i Download Lockin | (i Loggmdals ¥ ¥ £® M
; = Tubarlogg_015 (00,06, 2013 140510] [Feae vk Wit 2], sl
2 140637] [Sradng Ine

= Tuberlog_01%

L = Tubarlog_01S

|7\ Data View ez iTuberlog 015
Tuberlog 0I5 [22
_=J4, = = Tubanlog_O1S [22.00
———————————— * Tuberlog 015 [24.04.202
5 | Dackiop = Tuberlog DI [24.04.2012 144 il
| 7 Open Data * Tuberlog_01% [25.04, 2012 1938851 62 1],
- 2 Tuberlog 015 [26.04.2012 101229] [260412] v
- ;  Tubarlou_115 [26.09,2012 102607] [260812 2],
T L * TuberLog_015 [26.04.2012 102033] [260412 3] o
“Ap ’ My Dioeumets
#' Seftings
My Compute - B =
Fie name: TuberLog 015 [16.04.2012 161259] [Hek ags ¥ Un:n_J
Bl Tl TubsLugilda Pl v [ e |

- To change the data display of the measurement run that has been selected, click
on Data View. There is a choice of 3 ways to view the data. Click Data View
again to change between them.

4.1 Timeline of the impacts during a measurement

i T
Schings
: ) b ‘ ‘ ‘ ‘
gl | ‘ ‘
| | ' | I| ||r |I T |
= o 1"

1= A (ERT] 15can
Tirne fram 1ol 4933 028 b 166 5 000

- Repeat measurement runs (blue and yellow) with two time stamps (1, 2) are
shown. The horizontal green line is the temperature recorded

by the data logger.
- Buttons above the graph are for zooming in and out and for

resetting to the original state. The time period displayed can Z:::lwns...
be reduced by drawing a rectangle onto the graph while Pl SR
holding down the left mouse key. prnt...

- Right click on the graph to open a menu with further ShomPoxs Yakier
adjustable settings for visual display and printout (see right). il
-~ The result can be saved to the clipboard (Copy) or as an % ;

image file.



4.2 Percentage distribution of the impacts from a measurement

1wE 0%

TubALGg G5 - IMpact Ievsis - “Haresine First ¥ins
i TR T e T T

W ik

In addition to the percentage distribution, this graph also shows the number recorded
in each group of impact levels. If the Data accuracy option is ticked in TuberLog Data
Settings/Impact levels, only the records which fit into the preset groups of impact
levels will be included in the percentage calculation. This graph type can be
manipulated, printed and saved in the same ways as in 4.1.

4.3 Table of the impacts during a measurement

o+ Tubering  Tubisleg 911
Tuberlog 015 - ActivasonByShake

a Mumber of Impacts: 24. Max: 123.3 g Average: 65.7 g
i r.-.% | Tuberlog 016 - Record of Impacits - "Harvester First Web®
Select Logger Impact bnpact Termperature
e, Tirmestarmp. Grenla )
[ | [+ O iv6.2012 15:16:02916 332 20
| Start | 2 06106/2012 1515:03814 613 199
3 061062012 15-16:05.222 442 20
— | 06106/2012 1516:07.311 495 20
5 06106/2012 15-15:10.078 73.1 20
|E ot | 6 0610612012 15.15:12.729 91.2 20
7 060612012 1515:14.702 453 2
" ] | 06105/2012 15.15:15.269 53 20
| Data View | 3 0610612012 15:15:18.097 627 20
| 10 06105/2012 1515:21.274 74 bl
——— i 061062012 15.15:23.936 553 20
i 12 0610612012 1515:26.136 761 20
|.;' 7 Open Datz | 13 06106/2012 15-15:34 168 628 20
14 06106/2012 15.16:36.748 521 2
(2 = 008012 18 Toé1 361 135 2
. L 121 141 1
| Setirge | i 061062012 15.16:41471 475 2
18 060512012 15:15:42.267 847 20
19 061062012 15-15:42 333 41 20
2 0810612012 1515:43.077 425 20
2 06106/2012 15-15:47 318 121 20
2 06106/2012 15.16:47.350 443 201
2 061062012 15 15:49.485 634 2
2 0610612012 15:15:49.753 795 2

Transferring Data to Microsoft Excel

To select a record in the table left click in the grey column to the left of the
impact number. The whole row will be highlighted.

Hold down Ctrl and press C on your keyboard, then release C first and then
Ctrl. The record is now copied.

Open a new Microsoft Excel spreadsheet and left click in to a cell so the curser
is flashing in the cell. Hold down Ctrl and press V on your keyboard to paste the
data into the spreadsheet.

To select a sequence of records or several non-sequential records, hold down
Ctrl and left click in the empty box parallel to the impact number and copy and
paste as instructed above.
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(3]

. Data logger memory and data deletion (using the PC software)

- To clear the data logger memory before starting a new measurement, click Start
at the same time as CTRL.

- The Delete data option will then be enabled in the Start Measurement window

- Tick the Delete data option before clicking Start. You will always be asked to
confirm if you want to delete the data before the measurement run begins.

- If CTRL+ Start is not clicked in the main window the Delete data option is not

enabled and remains greyed out.

" g Sisr msascramsen - (5 G Etart e ] s
Measurement Mame: | Measurement Name: |
Measurement duration (hhemm:ss): 00:10:00 3 Measurement duraon (hhmmiss). 00:10:.00
impact Threshald (g} 0 | Impact Threshold (g): 30
[Delete data ] E : ]

San. Start

Clicking CTRL+Start enables the option to Delete Data CTRL+Start was not clicked so there is no option to Delete Data

If the data logger memory is full the newest measurement values will automatically
overwrite the oldest entries. Impacts below the set Impact Threshold will not enter the
memory, so the time before the memory is filled can be extended by setting a higher
threshold. Measurements that must be kept for quality assurance purposes should
always be downloaded to a PC before the memory is full. The memory level is
indicated at the top of the screen every time the data logger is selected before
starting a measurement.

If Automatic Data Deletion is ticked in Stored Data Settings the software will monitor
the data logger’'s memory in relation to the two set limits (Max. storage limit (%) and
Max. measurement names) and warn you about the possibility of data deletion.

@ Start measurement it [

Delete data:

You have reached the set maximum limits for storage (%) or the number of
measurement names. If you have not saved your data already, close this
window. To delete your data, click Start.

| Start|

If one of the limits has been reached, Delete Data will automatically be ticked in the
Start Measurement window. You will not be able to untick this option unless space is
created in the memory. If you have not been saving your measurements to the
computer, simply close the window and download them. To continue without saving
any data, click Start.
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Maintenance and care of TuberLog

The Data Logger

Little ongoing maintenance of the data logger is required. It is a sealed waterproof
unit and must not be opened by the user. Any warranty will be invalidated if the data
logger has been opened.

When in use, always fit the plug supplied into the hole leading to the charger socket.
It is advisable to keep the surface of the data logger clear of accumulated mud. If
allowed to harden on the surface mud could affect the response of the unit to
impacts.

General Care

TuberlLog is a sophisticated electronic instrument that should be treated as if it was a
real potato being produced to the highest possible quality. Like a real potato,
TuberLog will be permanently damaged if it is dropped onto hard surfaces such as
concrete. If a badly adjusted potato harvester is seriously damaging potatoes, for
example by squeezing them through the haulm rollers, it must be assumed that
TuberLog will also be damaged in this way. The examples given are non-exhaustive.
The manufacturers cannot be held responsible for this kind of traumatic damage and
it is the responsibility of the user to make sure that TuberLog is not put into a
situation where such damage could occur.

Warranty

TuberlLog is guaranteed for 12 months from the date of purchase against any defect or malfunction
caused by faulty parts or workmanship. To claim under warranty, the complete set should be returned
in its carry case, at the claimant’'s expense, to the supplier with a written explanation of the problem.
Should there prove to be a defect or malfunction caused by faulty parts or workmanship, it will be
repaired or replaced and returned to the claimant without charge. If a warranty claim is rejected, the
cost of replacement or repair will be notified to the claimant before any work is carried out.

Any warranty claim will automatically be invalidated if the data logger has been opened or internally
tampered with in any way. Damage or faults occurring which are deemed by the manufacturers or
distributors to have been caused by inappropriate use of the equipment or by use not in accordance
with the instruction manual will not be covered under warranty. Under no circumstances will the
supplier re-imburse any costs associated with a warranty claim if these costs have been incurred
without agreement in advance.

Under the terms of warranty under no circumstances will liability exceed the cost of replacement or
repair. The manufacturer ESYS GmbH and the distributor Martin Lishman Ltd will not be liable for any
consequential or indirect loss suffered by purchasers or users of TuberLog, whether this loss arises
from correct or incorrect use of the data logger and software, defect or malfunction caused by faulty
parts or workmanship or in any other way. Non-exhaustive illustrations of consequential or indirect loss
are loss of profits, loss of contracts and damage to property.

Full Terms and Conditions of Sale can be supplied on request or viewed on our website
www.martinlishman.com.

For technical help:
Please send a description of your query to:

Martin Lishman Ltd E-mail: sales@martinlishman.com; Tel: +44 1778 426600
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Appendix

TuberLog Technical data

TuberLog captures all impacts during a selectable measurement period while using
a sampling rate of 3000 Hz. When exceeding a preset threshold, the peak values of
the 3 acceleration axes (x,y,z) are saved continuously in a millisecond cycle until the
impact falls below the threshold again.

Measured variable sensor: Acceleration / Temperature semiconductor sensor
Measurement range acceleration: up to 250g, Resolution 0,1g, Accuracy %1
Measurement range temperature: -40 to +125°C, Resolution 0,1°C, Accuracy £1°C
Measurement duration: up to approx. 16 hours

Memory capacity: 425,984 measurement value pairs

Data preservation: >10 years without battery

Power supply:  Lithium-ion-battery 3,6V, 850mAh rechargeable in approx. 2 hours
Operating temperature range: -10°C to +70°C

PC Interfaces: USB, Bluetooth

Dimensions: approx. 90 x 65 x 50 mm

Weight:  200g

Compatible software OS: MS-Windows XP/7

Format of saved data: *.xml

Format of exported data: ASCIl-compliant CSV-Format

Proper disposal of the data logger

Please support us with the proper disposal of the data logger, protecting our

environment and also take care of local rules and regulations. The proper disposal of

electronic broken or disused devices is a legal duty of both the manufacturer and

buyer alike. Electronic waste may not be disposed as domestic rubbish.

The disused devices may not be returned into public recycling systems. They have to

be returned directly to ESYS GmbH. ESYS GmbH accepts returned disused devices _
(made by ESYS GmbH) free of charge for proper disposal/recycling.

© Esys GmbH and Martin Lishman Ltd June 2019
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