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System Requirements

Computer:

IBM PC (or compatible)

Operating System:

Windows XP and Vista

Minimum Software:

Microsoft Internet Explorer 6.0, Windows Installer 3.1
Microsoft .NET Framework 2*

Display:

Minimum 800 x 600 with 256 colours

Recommended: 1024 x 768 with High Colour - 16-bit

* If Microsoft .NET Framework 2 or Installer 3.1 is not detected during the installation set up process,
they will be automatically installed prior to the Datalog application install. This will extend the installation
time significantly.

Installing the Datalog software

USB users: Make sure the Datalog logger is not connected to the USB port prior to, or while, the Datalog
software is being installed.

Log on as ADMINISTRATOR (or with equivalent access rights) on the system.

Close any open programs — you may need to restart your machine for configuration changes to
be made.

Insert the Datalog CD ROM into the CD Drive. This is an auto play CD ROM, meaning that
Windows should detect the presence of the CD and automatically start up the Datalog auto run
program. If the Autorun program fails to start, use Windows Explorer to navigate the CD ROM
contents and double click on the file setup.exe.

Follow the on-screen instructions to complete the installation of Datalog and its associated files
onto the hard disc.

When the installation is complete, eject the CD ROM and store it safely.

Restart your system.

Connecting an Interface or Data logger

Serial connection:
Connect the interface/data logger to the serial port on the computer. Note which serial port you have
connected to e.g. COM 1, as this information will be required when you start the Datalog software.

USB connection
The first time a Datalog unit e.g. Q3, Q5, Q3+, Q5+ or 120 is connected to a USB port on the
computer, the USB drivers will need to be installed.

Connect the unit to the USB port on the computer. Windows will automatically detect a new device
and install the drivers.
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Starting the Datalog program for the first time

Y Start the Datalog software e.g. Start » Programs » LJ Create » Datalog Software.

)
v

Select a User level
The first time the Datalog program is opened a ‘Select Program Level window will automatically open.
Select a suitable user level.

e Level 1is aimed at ‘start’ level (e.g. up to 9 years old).
e Level 2is aimed at ‘mid’ level (e.g. 9 — 15 years old)
e Level 3is aimed at ‘exam’ level (e.g.15 years plus).

Note: The program level can easily be altered at anytime using the Level icon once a logging —
option has been opened. Click on the Level icon and cycle through the levels. The currently — Level
selected level will be saved when the Datalog program is closed.
Select an Interface and Connection
The first time Datalog is opened a ‘Select Interface’
window will automatically open to allow the correct I
interface and connection to be selected.
Interface
(a) Select the correct interface from the drop-down menu. (@) —| Geeos -
¢ Datalog for a Datalog data logger or interface e
¢ Flash Logger for the Datalog Flash Logger P Oseipot
e Sense and Control for the Sense & Control or Sense & (b) Bheloot Conmuricalons Pot (COMS)___
Control EasyLog. »| ©usepot
¢ Example Data for stored example data to show how sensor
; . : C ) (C) —p| Ostonasann
readings are displayed. If this option is selected you will not be
able to collect data from your interface or data logger. 3
(b) Select the appropriate connection i.e. either Serial or USB Port. (d)

e If you are connecting via a USB lead, select USB Port.

e If you are using a serial lead, select Serial Port and then the number of the communications port
used from the drop-down menu e.g. Communications Port (COM2).

e If you are using a USB/serial adapter, select Serial Port and then the adapter from the serial ports
drop-down list e.g. AMC232USBDH USB Serial Port (COM4).

(c) If these settings will stay the same leave the ‘Show at startup’ box unticked.
If the box is ticked (enabled) the ‘Select Interface’ window will automatically open when you next
start Datalog, so you can check that the currently selected Interface and method of connection are
correct. This is useful if you use different types of interface (e.g. both Sense & Control and Datalog
120 units) or if the interfaces use different methods of connection (e.g. use both Datalog 100 units
which connect via a serial port and Datalog 120 or Q3+ type units which connect via a USB port).

(d) Click on OK. The program will save the current selection.

Note: To change this selection at any time, CANCEL any ‘failure to connect’ errors, select Interface from the
File menu and alter the interface selection.

Once a connection is established the Home page will open, click on the appropriate icon.
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The Home page

Home is the main navigation window, which
L contains the icons for all available options.

The appearance of the Home page and the
complexity of the toolbars and functions in the
experiment options are altered by the user level

Home

selected. The more bars, the higher the user level.

Note: To alter the user level while in the front page, click on the close
icon on the Home window. Click on the Level icon to cycle through
the levels. When you have selected the correct level, click on the
Home page icon to continue.

Choose Experiment Type E| Close

e Experiment

=

Easzplog

1

Graph

it

Meters SnapShot

Tirnirg Exit

Optians

Open
‘whorksheet

Retrieve

Open File Remote

[C) Data Harvest Group 2005

The Home page at Level 1

EasylLog

The Graph window will open pre-set to record
sensor values continuously as a line graph
until stopped.

See page 10.

Choose Experiment Type

Mew Experiment

b |

2RE

]

Eagplog

Ieters ShapShat

by |

=+

Graph

Optians

Scope Timing

2

r

-

i

Open File

Open Worksheet

Open Setup

=

Setup Remote R

[C) Data Harvest Group 2005

etiieve Remate Exit

(X

The Home page at Level 2 and 3

Note: If the interface/data logger detected
cannot use an option, it will appear greyed out
e.g. the Set up and Retrieve Remote options
will only be available for data loggers that
support remote data collection.

Meters

The Meters window gives an introduction to
sensors and how they respond to change. Up
to four section displays can be open at any
one time and they can be any combination of
sensors and displays. See page 8.

2.55
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Snapshot

The Graph window will open pre-set to record
sensor values on demand (manual sampling)
with a bar graph display.

See page 10.

Graph

The Graph window is set to record sensor
values against a chosen time span as a
line graph display. The window opens with a
real time logging wizard from which the time
span, interval between samples, start
condition and triggers for the recording can
be chosen.

See page 11.

Scope

A simple oscilloscope type display. The data
from a sensor is redrawn continuously on the
screen. ldeal for demonstration fast events
where there are rapid changes such as ECG
traces, sound waveform, etc.

Note: Scope is not available when the User level is
set to Level 1.

See page 13.

Timing

Timing is used to allow students to study
Time, Velocity, Acceleration, Momentum and
Kinetic Energy relationships using switch-
type (digital) sensors such as Light Gates.

See page 14.
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Open File

Used to load a previously saved .SSL or.sid file.
Locate the correct file and click on open.

See page 43.

Open Worksheet

To select and open a worksheet and its
accompanying experimental set up file.
See page 43.

Open Setup

To select and open an experimental set up
file. This will pre-set the software for a
specific operation.

See page 45.

Note: Open Set up is not available when the
User level is set to Level 1.

Set up Remote

Used to set up the available options for capturing
data while disconnected from the computer
(remote). These options can include the duration
of a recording, the time between each sample
and triggers.

See page 46.

Note: Set up Remote is not available when the User
level is set to Level 1.

Retrieve Remote

Use this option to retrieve a data set
stored in your data logger's memory.
See page 47.

My Conputer

Flename:

MyNewark | Flesoltype: | EasySerse Fies [.35L:"SID)

Getting started

My Beating Heart

9 Dato Horvest EasySense Software EED
Fle  Settngs b Stevel
 tone
J
= 01 Data Harvest Investgatons e »
i 3
0
19
ey
f2ta Sesions i)
i
Select the tatal reconding time
2 ssconds
5 seconds
10 seconds
20 seconds
30 seconds x|
Select the interval between samples
ms
Zme:
5ms
s
20ms x|
Mumber of samples: 2000
< Back. Nest » Fiish Cancel
Collect Remote Data x|

Date

[ Time

[ Tupe |_Description

19 April 2006
19 &pril 2006
19 &pril 2006
18 &pril 2008

160303
16:02:38
16:02:02
166547

Analogue
Snapshat
Tiwing

Analogue

™ Erase the Data set fiom the Logger after Retrizve.

Cancel
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Start/Stop icon

Toolbar —» OD

s | The Meters option

Information window d
3) Sound (dBA)

Sensor and its unit 5) Temperature (°C)
of measurement 1100 —

750 —

400 —

300

58.2

BIX 5) Temperature () 5[« Close section window

BX 3) Sound (dBA)

<4— Section window

— Maximise window

Sensor Selection,

© 1)NoSensr
© 2)No Sensar
@ 3)5eund
O #Light

O 5)Tempsiatue
O 6)Fressue
© 7)Humidy

Status bar —p

When Meters is selected from the Home page, the window will open with live data being displayed
from a sensor in a Numeric window.

Click on the Start/Stop icon

To begin recording click on the Start/Stop icon.

|

Start/Stop

to stop data being recorded.

|

Startistop

¢ Up to four section windows can be open at any one time and they can be any combination of

sensors and displays.

the drop-down Display menu.

A section window can be opened either by clicking on the appropriate icon on the Toolbar or from

To alter the sensor displayed in a section, right click with the mouse in the section window and a

Sensor Selection window will open. Select the sensor to display in that section from the list.

Click on the close button ﬂ to close a section window.

click again to return to % screen size.

Transfer ko Graph

Click on the Home icon to return to the Home page

click on the Back to Meters icon ‘_

Back to Meters

A section window can be maximized to fill the whole window by selecting the maximize button, E

> As soon as you open Meters or you click on the Start/Stop icon, the data is recorded
‘behind the scenes’. This data can be transferred into the Graph window for display and
analysis using the Transfer to Graph icon (or select from the Edit menu). When in Graph

to return to the Meters window.
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Changes

This is the simplest of all four sections. It displays a
block of colour that changes to reflect the value being
collected by the sensor.

Colour changes happen within the span of a sensor’s
limits. The minimum and maximum of these limits can
be altered in Sensor Settings from the Display menu
or Options icon.

For example:

Temperature - begins at light blue (coldest) and then
works its way up to become dark red (hottest).

Light - begins at black (no light), works through greys
until it becomes white (full light).

pH — simulates the colour change of universal indicator.
Sound and other sensors — begin at dark green (minimum), becomes lighter until works through
to bright green (maximum).

Note: To alter the sensor displayed, right click in the section window and select the required sensor from the Sensor
Selection window.

Gauge 3) Sound (dBA) BX]

1100 — —

This section will display a simple bar gauge that
increases and decreases with the measured value.

w25 - | -

The scale on the left-hand side is divided into sections

to correspond to the sensor it is representing. %0 _

The maximum and minimum value recorded will be 575
displayed on the right-hand axis by two short lines if
Show Min Max from the Display menu is ticked.
Use Reset Min Max from Display to reset these
values.

40.0 —_

Dial 3) Sound (dBA) @E\

This section displays a traditional dial whose pointer
moves to the right as the measured value increases and,
likewise, moves to the left as the value decreases.

The scale around the dial is automatically set by the
software to correspond to the sensor it is representing.

Two thin lines will display the maximum and
minimum value recorded if Show Min Max from the
Display menu is ticked. Use Reset Min Max to reset
these values.

Numeric 3) Sound (dBA) @E

This section displays the currently measured value as a
number.

The maximum and minimum value recorded will be
displayed if Show Min Max from the Display menu
is ticked. Use Reset Min Max to reset these values. L

Decimal numbers can be switched off by deselecting
Display Decimals in Sensor Settings from the Display | v 400 Mex84.2
menu or Options icon. Without decimals selected, the
reading will be rounded up to a whole number.
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Sensors

The sensors are automatically identified when the Meter option is selected. To change sensors while
Meters is open, simply replace the sensor with a different type. Meters will automatically change the
sensor settings so that the correct calibration scales are displayed.

To alter the sensor displayed in a section, right click with the mouse in the section window and a Sensor
Selection window will open. Select the sensor to display in that section from the list.

The display colour, decimals, name and the minimum and maximum limits of a sensor can be altered
either from the Display menu or Options icon. See pages 28.

To change the range of a sensor e.g. to alter the range of a Heart Rate sensor from Waveform to Beats
per minute select Sensor Config from the Settings menu (see page 37).

The EasyLog option

| If EasyLog is selected from the Home page, the

Real Time Logging Wizard

graph window will open pre-set to record sensor
values continuously as a line graph until

stopped.
This makes it ideal for experiments when the time > s Saremte
of the recording is unknown. |

Datalog Q3 or 5 users: A wizard will open, deselect the tick next to
any sensors from which readings are not required.

Click on the Start/Stop icon |, to start recording.

Logging will start with a time span of 30 seconds and when it has elapsed the time span will
double automatically. This will continue until the recording is stopped by clicking on the Start/Stop

icon. | ~m
StarkiStop

Choose EasylLog when an X vs. Y graph is required (to plot the readings of one sensor against
another). Alter the X-axis to display a sensor (rather than time) — see page 27.

The SnapShot option

If SnapShot is selected from the Home page, the graph window will open pre-set to
record sensor values on demand (manual sampling) with a bar graph display.

When the sensor selection wizard opens, deselect the tick next to any sensors from which
readings are not required.

Flo Edt  Diplay Settngs  Ancss Toos Hep =level
|t 2
O] & b U £ b la o
StartjStop | Options |¢ MNokes

Temperaturs ['C1

Click on the Start/Stop icon to start
recording.

Click in the graph area to collect a 282

Sal I lple‘ FReading  Tempersture ‘'C]  Comment t Temperature [T
1 7 1100
3
4

Click on the Start/Stop icon to stop &
data being recorded.

If you click on the Start/Stop icon again

you will be given the option to add the
new readings to the end of the existing I I I I
data (if No is selected the existing data 0

will be deleted).

200

300

25 Apri 2005 1550:32 Reading

Click on the araph to colect samples

10
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The Graph option

If Graph is selected from the Home page, the graph window will open pre-set to record sensor
N values against a chosen time span as a line graph display. The window will open with a real
time logging wizard from which the time span, interval between samples, start condition and
triggers for the recording can be chosen. (The options available will depend on the level you
have selected to work at). When your selection has been made, click on Finish.

The logging wizard

= User Level 1 has a simple two stage logging wizard to set
up the available options before capturing data.

Stage 1: Sensor selection

e Deselect the tick next to any sensors from which readings are
not required. If sensors have been altered after start up, click on
the Redetect button to identify the change of sensor.

¢ Click on Next.

Stage 2: Recording duration
e Select the length of time that you want to record from the list.

The interval between each sample and the number of samples
will automatically alter when the time duration is selected. The
range of recording times available will vary according to which
data logger is used.

e Click on Finish.

¢ Click on the Start/Stop icon to begin recording data.

28 User Level 2 and 3 has a three stage recording wizard.

Stage 1: Sensor selection

Real Time Logging Wizard

Sensar 1 Temperalue
Sensar2 Temperalue
[Jsensard Mo Sensor
[Sensard Mo Sensor
[Sensar5 Na Sensor
[5emo6 Na Sensor
[semo? Na Sensor

&3]

Real Time Logging Wizard

Select the total recarding time:

10 second:
20 seconds
30 seconds
111111

~

5 mirLtes

10mintes

20mintes

0 mirtes ~

Interval between samples: 50 ms

Number of samples: 200

X

REAL TIME recording

< Back,

Firish | [ Cancel

o Deselect the tick next to any sensors from which readings are not required. If sensors have been
altered after start up, click on the Redetect button to identify the change of sensor.

e Click on Next.

Stage 2: Recording duration
e Select the length of time that you want to record from the list.

e Select the interval between samples being taken.

The number of samples will automatically alter when the
total recording time and the interval between samples are
selected.

The range of recording times will vary according to which
data logger is used.

If a very short r‘ecording and Real Time Logging Wizard
intersample time are selected Skt e et eciglie
then the recording will be in T

FAST mode. In this mode there . L
will be no screen display of the
data until the recording ends.

Real Time Logging Wizard

Select the total recording tne

5 seconds -~
10 seconds

Number of samples: 1200

REAL TIME recarding

<Back [ News | [

Fish | [ Cancel

REAL TIME recording will change to
I | FTecods €@——  FAST if a combination of very short
recording and intersample times are

selected

Note: If you wish to view fast data as it is being recorded then use Scope — see page 13.

e Click on Next.

11
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Stage 3: Select the Start condition as required.
This is used to set the condition required for the recording to start. The choice of start conditions and
triggers available on this page will depend on both the recording time selected and the data logger used.

Real Time Logging Wizard Real Time Logging Wizard

Select Start Condition Select Start Condition
O Nore ON
@ Tigger onLevel @ Trigger on Level
PreTrigger
(i) Temperature B | & 4 stan Channel Temperatue v
Above vjoo T (oF:3 Abowe |00 ‘T
O Trigger on Digital Condition Oz
Q5%
©100%
[ cBack | [Fnish | [ Cancal | [cBack | (s | [ Cancel |
E.g. start conditions if FAST E.g. start conditions for REAL TIME
recording time is selected recording time

None - To begin recording as soon as you click on the Start/Stop icon.

Trigger on Level - To begin recording when the selected sensor is ‘above’, ‘below’, ‘rises above’ or
‘falls below’ a set value e.g. when the value from a temperature sensor rises above 15°C.

A
A ’N \ |
SET LEVEL SET LEVEK SET LEVE / SET LEVELl\

Above Below Rises above Falls below

For example: - For example: - For example: - For example: -

To start recording To start recording Logging will not start Logging will not start
when the value from when the value until the value rises until the value falls

a temperature from a temperature up above the set down to below the
sensor is above sensor is below level. set level.

15°C. 15°C.

Trigger on Digital Condition- to begin recording when a digital sensor, connected to input A or B, is
On, Off, Rising to On or Falling to Off.

Note: This option will only become available if a FAST recording time is selected

E.g.

/ If Falling to Off is selected,
i logging will start when an object
;’Z;'

has passed through the light
beam

If Rising to On is selected, logging
will start when the first part of the
o520, object breaks the light beam

g-!,f.

12
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Select any Pre Trigger requirements.

Note: This option will only become available if a FAST recording time with a trigger on level or digital condition
is selected.

Pre-trigger will allow a percentage of samples to be stored before the trigger condition is met and
the remainder to be taken afterwards. For example, if 1,000 readings are to be taken and a 25%
pre-trigger is selected, 249 readings will be taken before the trigger condition is met and 750 on
and after the trigger.

Note: Sufficient time must be allowed to elapse for the pre-trigger samples to be taken e.g. at a relatively slow sample time
of 100 milliseconds with 1,000 samples and a 25% pre-trigger, it will take 25 seconds to get to the pre-trigger position.

¢ Click on Finish.

[ )

¢ Click on the Start/Stop icon. Recording will start when the start condition you have selected
is met. The recording will stop when the selected time span has passed.

Note: If you want to stop recording before the time span has passed, click on the Start/Stop icon.

If None was the selected trigger then the recording will start as soon as the Start/Stop icon is
clicked.

If recording REAL TIME, with a trigger on level selected, a ‘Waiting for Trigger’ message will appear in
the status bar (below the graph). When the trigger condition is reached the recording will begin.

If recording FAST with a triggered start, a recording data Fast Logging
message will display (if there is sufficient time!) until the
trigger condition is met. The data collected will download as

Recording D ata

soon as the recording has finished.
The Scope option == UserLevel 2&3

Scope models many of the functions of a simple oscilloscope. It displays ‘real-time’ plots (as they
occur) from the value of a sensor versus time. Unlike a graph that has a beginning and an end, the
scope trace is refreshed or ‘redrawn’ continuously as long as data is being measured.

Make your selection from the control panel on the right hand section of the Scope window and then
click on Start/Stop icon to begin recording.

Starkistop

Timebase

Interval: 50 us
Duration: 12.8 mz

Once data has been recorded, it can be treated in the same manner as
normal graph data e.g. the X-axis altered from time Reading number.

Note: Overlay and Pre-Log functions are not available.

Trigger Mode
Timebase g zz:al
The duration / intervals that are available will depend on the method of
connection to the computer and the type of interface connected. & St tiel
The fastest speeds (with an interval shorter than 20 ms) require both Trigger Edge
direct USB communication and an interface capable of fast logging. @® Fasitive € Nagative
For example: Trigger Channel and Lewvel
When a Datalog 120 is connected via the USB port, the shorter time Light hé
bases will be available. .
When Datalog 120 is used either connected via the serial port or a USB evel S0
serial adapter, the fastest interval between readings will be 20 ms.
The fastest interval between readings available for Datalog Q3, Q3+ or Pretriger Position
Q5 is 20 ms. For Q5+ the fastest interval will be 1 ms. O e

O 50z O 7%

O 100%
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The timebase (Interval between samples and Duration) can be changed during logging. Use Faster
to decrease and Slower to increase the duration of logging time.

When the interval between readings is 20 ms or slower, the timebase will be in roll mode. In this
mode the graph trace is redrawn continuously. When you click on Start/Stop the trace displayed will
‘freeze’ and the data will become visible in the table.

When the interval between readings is 10 ms or faster, scope will be in trigger mode.

Trigger Mode

Normal — records a trace for the specified duration each time a specific starting condition (trigger) is met.
Auto - operates in a similar way to Normal, but if after a second the specified start condition is not
activated, a trace will be recorded. This feature is useful in testing that the trigger settings for an
experiment are correct. The trace will continue to be updated at a frequency of once per second.

Single Shot - records one single trace and then stops recording automatically.

Trigger Edge
Positive - the reading from a channel has to rise above a set value to trigger a recording.
Negative — the reading from a channel has to fall through a set value to trigger a recording.

Trigger Channel and Level

o Select the Channel to be used for the trigger condition from the drop-down menu.

e Click on the Higher or Lower buttons to change the threshold value for the trigger. An orange dotted
line on the graph will mark the current level.

Pretrigger Position
¢ Allows a percentage of samples to be stored before the trigger condition is met and the remainder to
be taken afterwards. A brown dotted line will mark the pre-trigger position on the trace.

The Timing option
The diagram below shows a typical apparatus set up for use with Timing. This option is used to handle

data from switch-type sensors such as Light Gates and Timing mats which only have two states, ON or
OFF.

Connect the digital sensors being used to the interface. Measurements can be taken from either a single
sensor connected to Input A, or from two sensors connected to both Input A and B.

To perform calculations for Speed/Velocity, Acceleration, Distance, Momentum and Kinetic Energy, it is
necessary to enter the parameters used in an experiment. For example, to calculate speed from A to B, enter
the distance between the two digital sensors connected to A and B.

In this set up Light Gates
are connected to Input A
and B on the interface
and are used to monitor
the movement of a cart
down a track. An
interrupt card is fixed to
the top of the cart. The
card will cut through the
Light Gate’s infrared
beam.

14
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n When Timing is selected from the Home page, the graph window will be pre-set to
m record as a bar graph display against reading number. The window will open with a
s, timing wizard from which the measurements required, apparatus and its parameters,
and units for display can be chosen (the options available will depend on the level you
have selected to work at). When your selection has been made, click on Finish.

The Timing Wizard

= User Level 1 has a simple wizard to record Time or Speed at A, Time or Speed from A to B,
or Time from A to A (stopwatch).

Step 1 Step 2 Step 3 b

e Time atA Units and decimal places
from A to B Units and decimal places
fromAto A

(e.g. Stopwatch) Units and decimal places

Step 1 Step 2 Step 3 a Step 3 b

Enter the length of the single

e Speed | atA interrupt card in millimetres

Units and decimal places

Enter the distance from the Sensor

fromAtoB at A to the Sensor at B in metres

Units and decimal places

Step 1: Select whether you want to record Time or Speed. Click on Next.

Step 2: Select whether you want to measure:

Time Speed

o atA o atA

e fromAtoB o fromAtoB
e from A to A (e.g. Stopwatch)

Click on Next.

Step 3: If a Time option was selected then the next page will be units and decimals — see 3b. If
Speed was selected, the next page will be for entering the measurement required for the
calculation of speed.

3a: Timing Wizard X Timing Wizard ]

Enter Parameters for Velosity hiom A to B Enter Parameters for Speed at A with Single Intemupt Card

Distance from the Sensor at & to Sensar at B [) 1 m Length of Single Interupt Card ) [100 nm

| ] |

[ <Back | Mewr | [ Fish ] [ Cancel | [ <Back J[ Mews | [ Frsh | [ Cancel |

-

Velocity from A to B - enter the Speed at A - enter the length of the
distance between the sensor single interrupt card that will pass
connected to Input A and the sensor through the sensor connected to Input A
at Input B (in metres). Click on Next. (in millimetres). Click on Next.

15
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3b: Select the number of decimal places and the
units for the display of calculated data from
the drop-down menus.

Click on Finish.
> Click on the Start/Stop icon. When a signal
change from the digital sensor/sensors is
start/Stop | received, the timing measurement will

automatically be entered into the table and
graph. The vertical axis scale automatically
adjusts to match the largest value collected.

28 User Level 2 and 3
The pages in the Wizard will vary according to

Enter the Urits and Decimal Places for the calculated results

Tirne

Decimal Places

Units

e.g. Pendulum

16

the choice made in the previous step.
How do you want to record the data?
Step 1: Select how you want to record the data. Click on w1
NeXt € Distance
 Speed/Velocily
& Acceleration
Step 2: Select whether you want to measure at A, at A or £ Womentum and Kineli Erergy
B, from A to B, at A then B, etc. Click on Next. © Paw Tines
Step 3: Select the apparatus/interrupter you will be using
in the experiment. Click on Next.
< Back Mext » Finish Cancel
Step 4: Enter the measurement of the
apparatus/interrupter required by the calculation. Click on
Next.
Step 5: Select the number of decimal places and the units
for the display of calculated data from the drop-down menus.
Click on Next. |
Select the columns to display
Step 6: Select, if required, to display any of the columns o
of data used in the calculation of the final set of data. I Speedsd
[~ Speedad
Acceleration at A= Change in Velocity = Speed A2 — Speed A1 ;1::2 .
Time Taken Time A1 to A2 I Tine &1 toA2
Note: The option to show these columns are also available from
Show Columns in the Settings menu.
i L. < Back I West> Finish Cancel
Click on Finish.
LEVEL 2 and 3 choices are:
Measure User
Level Interrupter Measurement
Time | atA 1,2,3 - -
fromAto B 1,2,3 - -
fromAto A 1,2,3 - -
e.g. Stopwatch
atAorB 2,3 - -
at Athen B 2,3 - -
period at A 2,3 - -
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Speed/ | atA 1, 2, 3 | Single interrupt card - length of card (mm)
Velocity
2,3 | Double interrupt card - segment length (mm)
2,3 | Picket fence - fence pitch (mm)
- calculation increment (see page 20)
2,3 Pulley - none
fromAtoB 1,2,3 - - distance from A to B (m)
atAorB 2,3 | Single interrupt card - length of card (mm)
at Athen B 2,3 | Single interrupt card - length of card (mm)
Distance | at A 2,3 | Picket fence - fence pitch (mm)
- calculation increment (see page 20)
2,3 Pulley -
Acceleration | atA 2,3 | Double interrupt card | - segment length (mm)
Picket fence - fence pitch (mm)
- calculation increment (see page 20)
Pulley - none
atAorB 2,3 | Double interrupt card | - segment length (mm)
from A to B 2,3 | Single interrupt card - length of card (mm)
at Athen B 2,3 | Double interrupt card | - segment length (mm)
change from A to B 2,3 | Double interrupt card | - segment length (mm)
Momentum | atA 3 Single interrupt card - length of card (mm)
and Kinetic - mass of object passing through A (kg)
Energy
3 Double interrupt card | - segment length (mm)
- mass of object passing through A (kg)
3 Picket fence - fence pitch (mm)
- calculation increment (see page 20)
- mass of object passing through A (kg)
3 Pulley - mass of object passing through A (kg)
atAorB 3 Single interrupt card - length of card (mm)
- mass of object passing through A (kg)
- mass of object passing through B (kg)
fromAtoB 3 - distance from A to B (m)
- mass of object passing through A (kg)
at A then A 3 Single interrupt card - length of card (mm)
- mass of object passing through A (kg)
change from A to A 3 Single interrupt card - length of card (mm)
- mass of object passing through A (kg)
atAthenB 3 Single interrupt card - length of card (mm)
- mass of object passing through A (kg)
- mass of object passing through B (kg)
change from A to B 3 Single interrupt card - length of card (mm)
- mass of object passing through A (kg)
- mass of object passing through B (kg)
Raw Times atA 3 - -
(interrupt edge
times)
atAorB 3 - -
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Measurements

Measurement at A
Uses one digital sensor connected to Input A. Timing starts when the signal from Input A changes (ON)
and stops when the signal reverts back (OFF).

o If Light Gates are used with a single interrupt card, the time measured is for how long the card
took to pass through the sensor.

o For a Push Switch it will be the length of time that the switch is kept depressed.

o For Timing mats it will be the length of time someone stands on the mat.

Measurement from A to A %
E.g. stopwatch

Uses one digital sensor connected to Input A.
Timing will start when the signal at input A changes (ON) and will continue
until the signal at A goes OFF and then ON again.

Period at A
E.g. pendulum

Start the pendulum swinging, when it is moving
freely click on the Start/Stop icon.

Timing will start when the pendulum first passes
through the Light Gate. When the pendulum
passes back through, it will ignore the second
signal change and will stop at the third change
(when the pendulum arrives back at the Light
Gate). The time shown will be for a complete
period.

S

Point at which
the pendulum
starts and stops
the recording

Measurement at A then A
Uses one digital sensor connected to Input A. Time will be measured for a single interrupt card
passing through a Light Gate (A1), and then returning back through (A2). E.g. for rebound collisions.

Change from Ato A
Uses one digital sensor connected to Input A. The measurement will be for the change in value from
A2 to A1 e.g. for a single interrupt card passing through a Light Gate and returning back through.

Measurement from A to B

Uses two sensors connected to Input A and B. A measurement is taken for the time an object takes
to travel from the sensor at Input A to the sensor at Input B. Timing will start when the signal change
at Input A is detected and stops when the signal at Input B changes.

Measurement at A then B

Uses two sensors connected to Input A and B. Three measurements are recorded of an object
travelling from the sensor at Input A to the sensor at Input B. The measurements are:

1. Time to pass through Sensor A

2. Time to pass through Sensor B

3. Time to travel from A to B

Measurement at A or B
Uses two sensors connected to Input A and B. A measurement will be taken from whichever sensor
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detects the change in signal level. The measurement will be the time to pass through either sensor A
or sensor B.

Change from A to B

Uses two sensors connected to Input A and B. A double interrupt card is used to measure the
acceleration at A and then at B. The measurement shown will be the change in acceleration (Acceleration
at B — Acceleration at A).

Distance at A

Use the Picket fence or Pulley, with a Light Gate connected to Input A, to measure the distance moved.
Distance is calculated using the step size of the Data Harvest Pulley, or the pitch length of the Picket
fence. Each time a new gap in the Pulley or the pitch of the Picket fence is reached; the distance moved
is known.

Raw Times 1 0 1 0
Timing is usually started when the solid black part of an
interrupt card blocks the infrared beam on a Light Gate and
changes the logic level from 0 to 1. When the clear part of
the card is reached, the infrared beam is restored and its
logic state changes back to 0 and the event time is taken.
Raw times show the logic levels as 0 and 1 values with the
time of the event.

Apparatus ° Um

Single Interrupt card

Measure the solid part of the card that will pass through the Light
Gate (mm). Speed is calculated using the length of the interrupt
card divided by the time taken for the card to pass

Double Interrupt card

The two segments of a double interrupt card
must be equal in width. Measure the solid part
of the card that will pass through the Light
Gate (mm).

Time taken . . .
for velocity E_.g. Average_ accelerat|or_1 can be measured using a _smgle
to change Light Gate with a double interrupt card. Acceleration is

calculated using the length of the segments on the double
interrupt card.

Acceleration = Change in Velocity =
Time taken

V, | Length of segment | - V4 [Length of segment
Time Time

Time taken

Picket fence

The picket fence is a multi-segmented

interrupt card so a sequence of

measurements will be taken.
| |
< l -{

Measure from the start of one black edge to the start of the next black edge.
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To improve the accuracy of readings, a calculation increment can be applied to average the times
over fewer pitches.

Note: A calculation increment (of more than 1) will result in fewer measurements than the number of pitches on a fence
might indicate.

Pitch length (/) Suggested calculation increment
60 mm or more
50 mm
40 mm
30 mm
20 mm

*10 mm 5-8

BIWININ|—~

*Note: If a picket fence with a pitch length of 10 mm is used with buggy type investigations (which produce slower times
than gravity investigations), the times can be averaged over less pitches so the calculation increment could be reduced to 5.

When a Picket fence is used to measure speed or acceleration, the measurements shown are for
instantaneous values e.g. i.e. it took this amount of time to travel this distance and the
acceleration was.

Spoked Pulley
The measurements for the Spoked Pulley are pre-defined.

The spokes on the pulley can easily interrupt the Light Gates beam
to create false results. Wait until all is ready before you click on the
Start/Stop icon.

When a Spoked Pulley is used to measure speed or acceleration,
the measurements shown are for instantaneous values e.g. i.e. at
this distance, the speed was.
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The Graph Window

EasylLog, SnapShot, Graph, Scope and Timing use the graph window to display and analyse readings.

B Data Harvest EasySense Software EJ@|E\
Menu bar —p| File Edt  Display  Settings  Analysis  Teols  Hel = Level l&— User level
N g | 2
Toolbar — ©0 [1 »m #ripoc Y2 = & P @ o
i Home Mew Start/Stop Options ¢ Overlay Walues Interval Difference Gradient Area  Hobss
Information toolbar —§ J
Sound [dBA) Light [lx) Temperature ['C]
Data Value
—r>
Boxes Double
left
Sound (dBA) 44— click in
11004 thIS
Window dividers area to
10004 entera
Title
Y-axis >
50.04
.
Left click to the ZoamOfF
left of axis to [ B — i
alter the 0 Right
channel click
displayed.
E0.04 Add Text
Right click for =
the Sensor sa0
Settings tab ) A
options
R s A 180 225 Bl
Time [s5]
Status bar — ?
Left click in the area Right click
The graph area X-axis below the graph to below the graph
alter the option area for the X-
displayed Axis tab options
The Toolbars
Options - to Values - to Difference Area - calculates
New - to set change the find the value between the area under a
up a new way data is at a selected the data at section of the
experiment displayed point two points graph
(Level 1,2 & 3) (Level 1,2 & 3) (Level 1,2 & 3) (Level 1,2 & 3) (Level 3 only)

|
YO em iR A & P la o

Home Mew StarkfStop  Opkions LE Uverla'r Yales Interval Difference Gradient Area Motes

f f f ! f f

Click on this Start/Stop icon Overlay - adds Interval - find Gradient - Notepad for
icon to return a new set of the time calculates the entering
to the Home (Level1,2&3) data without the elapsed rate of change information
page previous set between two about an
being erased data points (Level2& 3 only) experiment
(Level 1,2 & 3)
(Level1,2&3 (Level 1,2 & 3) (Level 1,2 & 3)

Graph, Snapshot
and EasylLog)

The Toolbars can be positioned at the top, bottom or left or right side of the graph. .
To move, position the mouse pointer over dotted line to the left of the toolbar, when —3.&
it becomes a 4$>symbol, click, hold down and drag to its new position. :
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With some logging options, the table
area will automatically be exposed. If
not, select Show Table from the
Display menu. If it is not selected, then
the graph will automatically fill the
window.

The table can still be exposed in this
mode by dragging the window divider to
the right i.e. position the mouse pointer
over the window divider to the left of the
screen, when it becomes a <} symbol,
click, hold down the mouse button, and
drag to the right to expose the table
area.

Recording Data

I8 Data Harvest EasySense Software
Fle Edt Diply Settngs Anhss Took e

Sound (6B4) (=)

Window divider —|

The table area

Time (ss) Sound(dB4) Light() Temperatue ()| Comment Sound (B

vvvvv

The graph area

ssssss

Fr v

S:; To begin recording, simply click on the Start/Stop icon.
art/Skop
-l During logging the Start/Stop icon will show a red square.
artistop Click on this icon to stop data being recorded before the selected duration has passed.
If you want too simply repeat the last experiment (with all of the settings the same) simply
click on the Start/Stop icon again.
O If you want to graph a new set of data, without the previous set of data being erased, select
L Overlay before you click on the Start/Stop icon. (Not available in Scope or Timing).
D To set up a new investigation e.g. to change the duration of a recording in Graph, or to
identify a change of sensors, select the New experiment wizard.
Mew
s To go from one option to another e.g. from EasyLog to Snapshot, select the Home page
e icon.
Home

Selecting Data

To select individual readings: -

Click on the reading in the table or on the graph. The reading will be highlighted in the table and marked

with a cursor on the graph.

To deselect readings: g e
Click with the left

hand mouse button in
the area above the ma
graph.

To select more than one reading in a

series: -

o Click on the first reading of the series,
hold down and drag the mouse to the
last reading or

o Click on the first reading of the series,
hold down the SHIFT key and click on
the last reading.

The selected readings will be
highlighted in the table and marked by
a box in the graph.

Tivens) | Sownd @4) | Comment Bl| sowdie
70 [

810
810
fen [ wa] 1§
jom e [}
I I— U E—
T — ] E—
fo0 — e 7}
KT I

T —

IS

0o

o

[}
5| 27 Febuuay 2006 140826

1500
Tine ()
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To select readings that are not in series: - R

Hold down the CTRL key and click on each gég o

reading or point in turn. 5 o

The selected readings will be highlighted in the = i

table and marked with cursor lines in the graph. i — e —
_
o )

Sound (dB4)
1100

1000

m

400
]

27 Febuay 2005 140326

Time

Use selection == User Level 2 & 3

To display a selection of the recorded data, select the data required from the table or graph area (so
it its highlighted). Click on Use Selection from the Edit menu and the graph will alter to use the

selected data only.

If you save while the selected part of the data is displayed, then only the selected data will be saved, (not the full

data set).

Selection Wizard == UserLevel 2 & 3

. . . Auto Selecti
Selection Wizard from the Edit menu can be used to select L0.2E ECLeD
readings at specified intervals. SRty 1
End with reading 201

Type in the first and last reading of the selection and the interval leteme) 10
between the readings (e.g. every 10" reading). Click on OK and the
selected readings will be highlighted in the table and graph. AUtz
If the ‘Use the selection’ box is ticked the graph will automatically alter
to display only the selected data.

Tine (sz)  Ang?osn [deg)  CcA || dngPosn (deg)

m B

mmian

e

w7 ——

(DZDED e > 20 March 2006 11:47:16 Tine (s2)

Previous Selection == User Level 2 & 3

Use Previous Selection from the Edit menu to revert back to the previous selection.
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Analysing captured data

There are a number of tools built into the graph window to allow the analysis of captured data.

Note: Some of these tools will not be available when the X-axis is a data channel i.e. Interval, Difference, Gradient
and Area.

Click on Analysis in the menu bar to open the Analysis menu.

values Yalues Yalues
Interval Interval Interval
Difference Difference Difference
Gradient frea
Analysis menu Show Statistics Gradient
at Users Level 1 @& Shiw Statistics
Analysis menu
at Users Level 2 @ Analysis menu @

at Users Level 3 @

Values

Select the Values icon and move /|\?l

the mouse pointer into the graph i

area. A cursor will appear which can 68.4

be moved around the graph using T [
the mouse. g

Position the cursor at the point where g

information from the data is needed. The g8 b
corresponding value will be shown in the data | .,
value box and highlighted in the table. The =

information box will indicate the time of the =——a "
selected data point. == -
If the X-axis is a sensor, then cross hair cursor = = =
lines indicate what the value from the sensors ==
would be if they crossed at the cursor point. iy e o ’ -

Click on the Values icon again to deselect.

Interval
Select the Interval icon. Click on ﬁl &ﬁ—‘ﬁl = e .
the first point on the graph, hold i T T

down and drag the mouse to the
second point

Sound (82)
1100 P—

A box will be drawn around the section
of graph and highlighted in the table.

1000

The information box will display the time of
the first point, the time at the second point
and the interval between them.

Click on the Interval icon again to deselect.

Click in the title area (just above the graph
area) to deselect any selected readings.

@ ] 200 <0 ED) a0
27 4011 2006 1657.25 Tive ()

24



Datalog

D iffe re n ce I Dato Harvest EasySense uuwm -
X A=A

Select the Difference icon. Click on
the first reading to be used in the Difference ‘
comparison, to give a fixed cursor at  Difference —p -7.3
that point (shows as a brown or inreadings (e A
black line in the graph and table). EE

Note: Alternatively click on the first reading ——
and then select the Difference icon. f [\

Click on a second reading. 1" Reading |i2 &

01290 25 0

The values in the data boxes will show the e & o
difference between the data at the two points. it . T,

500

While Difference is still selected it is possible amo A R .| o /7’
. < 28 Apil 2006 10:37, Time (ss)

to repeatedly select a second reading to

compare with the first.

2" Reading

Click on the Difference icon again to deselect.

Gradient = User Level 2 & 3

This feature calculates the rate of

change of data in the vicinity of the /1\'
cursor. When the graph line is radient
horizontal the gradient is zero and

values are not changing. A positive

gradient shows that values are

increasing — the larger the

gradient, the faster the change.

The calculation is performed over two points

either side but one of the cursor. B A
Click on the Gradient icon and a vertical cursor
with a small line will appear to indicate the

slope of the graph for whichever data channel is
currently selected on the

Y-axis. The gradient value for all data channels
will be shown in the data value boxes.

DA 2008 112320 Tine )

Click on the Gradient icon again to deselect. A manual Best Fit line can be used to calculate the gradient
between two points — see page 35.

Area &= User Level 3

This feature is used to calculate and
display the area under a chosen &
section of the graph. e

The calculation for area is performed on the
data from all channels. The units correspond
to the product of the Y and X-axis.

Click on the Area icon. Click on the first
reading, hold down and drag the mouse
across the appropriate section of the graph.
Shading lines will mark the section under the
graph for whichever data channel is currently
selected on the Y-axis. The values for area —
will be shown in the data value boxes. =

Click on the Area icon again to deselect. Click in the area above the graph to deselect any selected readings.
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Show Statistics = User Level 2 & 3

Show Statistics calculates and displays statistical information about the data collected from the data
channel currently selected on the Y-Axis.

Select the appropriate data channel on the Y-Axis. Select Show Statistics from the Analysis menu.

¢ Max (Maximum) — the highest value reading

e Mean — the arithmetic mean.

e SD (standard deviation) — the scatter of a seriesof | baw 367
measurements about their mean value

e Min (Minimum) — the lowest value reading

If only a part of the original graph is selected (e.g. byusing | e Mean: 216 -50: B.02
Use selection) then the statistics will be calculated using the —————— BT
data from only the selected part of the graph. | 7T [

To switch statistics off, deselect Show Statistics from the Analysis menu.

Displaying data

Data Value boxes

The value recorded by a sensor will be displayed in a data value box. The colour used in a data value
box corresponds to the colour of the plotted line and the axis label on the graph. Each data channel is

allocated a different colour i.e. channel one is red, channel two is blue, and channel three is green.
These colours relate to the channel of data, not the type of sensor or the input number e.g. if
Temperature sensors are used connected to Input 2 and 4 on the interface, they will be allocated to
the first available data channels, Channel 1 (red), and Channel 2 (blue). See page 28 to change the
channel colours.

Sensor (%]

If ‘Example data’ is selected from the Interface menu, simulated data will be
available. The data value box will be labelled as Sensor (%). 62 1 O

The default display mode for the data in these boxes is Numeric. Right

click in the data box and select a different display mode if required. Temperature [T

The window divider can be used to resize the data value boxes

i.e. position the mouse pointer over the window divider under the :

data boxes, when it becomes a -4 symbol, click, hold down and | P ¥ TUMENC

drag downwards. dlick Change
Gauge

Window divider —p——————— g

Axis display

Click with the left hand mouse button in the space to the left of the graph area to alter the data T

channel displayed. Subsequent clicks will cycle the Y-axis through all the data channels open.
Click with the right hand mouse button in this space to open the Sensor Setting tab option (see |
page 28).

Click with the left hand mouse button in the space at the bottom of the graph area to
cycle through the options available for whatever is currently displayed on the X-axis.

1. Time - select between:
e Elapsed Time — from zero until that point in seconds [ Time (s) ],
e Elapsed Time in days, hours, minutes and seconds [ Time (ss), (mm:ss), (hh:mm:ss),
(d.hh:mm:ss) 1.
e Absolute Time - the time & date from the start of recording until that point [ Absolute
Time (hh:mm:ss), (d.hh:mm:ss) ].
2. Sensor - cycle through the data channels available.
3. Reading Number - no choice is available
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Click with the right hand mouse button in the space at the bottom of the graph area to open the X-Axis
tab options. From this tab select whether you would like Time, Reading Number or Channel (e.g.

sensor) displayed on the X-axis

Display Options

%

o Options icon.

The options available to alter the overall graph display are
available either from Display in the menu bar or from the

Murnber of Graphs
Graph type
H-fxis

v Sensor setkings
iJpkions | Note: Other display choices, e.g. Show or Hide Channels, calaur
Zoom, Title and Auto scale, which apply to an individual graph,
are available by a right click in the graph area. See page 29 - Show Table
30. The Display menu in the graph
window - Users Level 2 and 3
Number of Graphs optons B
Select the radio button next to the number of graphs that you D B Ry (S ot
want displayed in the graph area. " "
play grap . !ﬁ ., F/—\ﬁ\_z
Graph type
Use this tab to customise the appearance of the collected data in
the graph e.g. the graph type, thickness of line, point style and grid. o &% o lglé
 Favag
Choose whether you want to display readings as a line or bar
graph.
If Line Graph’ is selected, then individual readings are by
default joined by a line. There is a choice of four different
thickness of line or no line (none). The readings can be o =
marked by a choice of symbols or remain unmarked (none).
Line thickness Point Style  Result e fresn oN @N
None ® e (|29
None X S KKK KK - a— |3
X c Barfiiaph O m— o<
None O 100000000000 o lul
O HHEEHEEHEHEEEE ston o N
None A AAAMAANAMM, o o P o
A g gy apayayayayayaya
None o POCOCCOOOO
<o

If Bar Graph' is selected then readings will be shown as bars of colour

If Show Grid is selected then a faint grid is marked on the graph. There is a choice between a fine and

coarse grid.

X-Axis
From this tab select whether you would like Time, Reading
Number or Channel (e.g. sensor) displayed on the X-axis

Time - the selected time span is used for the X-axis.

Reading Number - the X-axis will be set to the number of
single readings taken from a sensor, without any regular time
interval between them. This axis is used for Snapshot data.
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Channel - the X-axis will be set to use one of the data channels e.g. a sensor. This axis is used for an
X vs.Y plot.

Note: To alter the data channel shown on the X-axis, click with the left hand mouse button in the space at the
bottom of the graph area to cycle through the data channels.

Sensor settings g
From this tab the name and limits displayed for a data channel or
sensor can be altered. Doutle slk incel 0 ke the rame or s

Normally the full scale of a sensor is displayed on an axis e.g. the Tomseas S
scale for a Temperature sensor will show a minimum of -30 to a
maximum of 110°C. If the scale of an axis is too large, the
minimum and maximum limits displayed can be altered e.g.
reduced to a minimum of 10 to a maximum of 50°C. [ retobmannar: | [ e D o |

On all Sensors:

Display Decimals

The name used for a data channel can also be changed e.g. from
Temperature to Room Temperature.

Name: Double click in the cell with the data channel/sensors name and type in the new name. The
altered name will be marked by an asterisk.

Minimum & Maximum: Double click on the cell with the Minimum or Maximum value and type in the new
number. The altered number will be marked by an asterisk.

* Room T ermperature “00 400

To reset to the original name or scale, click to select the data channel and select Reset to Default Name
or Reset to Default Min/Max.

Click on OK to finish.

Note: If the value from a sensor being recorded rises above the maximum or falls below the minimum limits that have
been set, Graph will not be unable to accurately display the true value.

Display Decimals - Used to switch decimal numbers on and off from the display. If Display Decimals is
not selected, the reading will be rounded up to a whole number.

Note: While in Timing, the number of decimal places displayed can be Qaions ®
B jumber of Graphs | Graph type | %-4xis | Sensor settings | Celour
altered - see Change Units on page 39. e

Channel Col

the Channelto change it display colour

Colour
From this tab the colour used by a data channel can be altered.

@0
Double click on the data channel/sensor name. A colour palette ?ﬁ .
will open. Select the colour required and click on OK. 11 —
EEEEEEEN
Click on OK to finish. L
Elu_mltn‘?E rrrrr
i [
Individual graph choices
Some display options i.e. Show or Hide Channels, Zoom, Auto scale Show or Hide Channels
and Title, are applied on an individual graph basis rather than to all Zoom In
graphs displayed. These are available by a right click in the graph area
of the individual graph. Zoom OFf

Auto scale graph Min Max
Auto scale graph 0 ko Max
Aubo scale channel Min Max

‘Right click’ in the graph area ——> Aot scale channel O bo Max

Predict:

Add Text

Title
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Show or Hide Channels
The data from a channel or sensor can be hidden from view.

Right click in the graph area and click on Show or Hide Channels. Deselect the tick next to any
sensors or channels you want to hide.

Example:

In this example two graphs
are open. Show or Hide
Channels has been used to
deselect one of the sensors

from eaCh graph - Temperature inside cup (°C)

40.0
35.0
30.0
25.0
20.0
15.0
10.0

00.0 07.5 15.0 225 30.0

Time (ss)

Temperature outside cup (°C)
40.0
35.0
30.0
25.0 <4—

20.0

00.0 07.5 15.0 225 30.0

Time (ss)

Zoom
An area of the graph can be magnified so that it can be seen in greater detail.

Right click in the graph area and click on the Zoom In
option.

/
Position the mouse pointer at the top corner of the area to
be magnified. Click, hold down and drag the rectangular
box over the area to be magnified. Release the mouse
button to show the magnified area.

To expand this magnified area further, right click, select
Zoom in and repeat the above.

Right click and select Zoom Out to zoom out by one step.

Right click and select Zoom Off to return to the original
graph.

Auto scale

This option scales the Y-axis by using the values of the data collected. Right click in the graph area
and select one of the four choices. The graph will automatically be adjusted.

Auto scale graph Min Max — applies the Auto scale to all the channels of data on the graph using the
minimum and maximum limits of the data.

Auto scale graph 0 to Max— applies the Auto scale to all the channels of data on the graph using a
minimum value of zero with maximum of the maximum limit of the data.

Auto scale channel Min Max — applies the Auto scale to whatever data channel is currently selected
on the Y-axis using the minimum and maximum limits of the data.

Auto scale channel 0 to Max - applies the Auto scale to whatever data channel is currently selected
on the Y-axis using a minimum value of zero with maximum of the maximum limit of the data.

Deselect to return to the original scale.
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Title

To add a title to a graph, either right click in the graph area and select Title or double click with the left
mouse button above the graph area.

Type in the text for the title. |

The Table display

Show or Hide Channels g|
Sensors/channels columns can be hidden from view. Right click in the Sl
table area. Deselect the tick next to any sensors/channels you want to Ligh
hide Temperature

The width of the columns in the table can be increased or decreased.
Position the mouse pointer over the line in the column heading. Click,
hold down and drag to adjust the width.

Line
1
¥

Light [lx] ~ Temperature ['C]  Comment

The Comment column

Once some data has been collected, you can add text to the Comment column in the Table. Double-
click on the relevant cell in the Comment column. A dialogue box will appear for you to type in text or
numbers from your keyboard.

To Edit, double-click on the comment to re-open the dialogue box and alter as required.

Using Tools on the data Smacthing Smoothing

Click on Tools in the menu bar to open the totes Pre-log Function

Tools menu. Test Mode Post-log Function
Tools menu at EEEEIAE

Note: Some tool options i.e. Predict, Delete Predictions and  Users Level 1 @@ Motes

Add Text, which apply to an individual graph, are available Test Mode

by a right click in the graph area. See page 36.

Tools menu at - =
Notes UsersLevel2 &3 @ @
Select Notes from the toolbar or from the Tools Notes 3
J menu to open the notes window, which has basic Kepthe seron vy o e candi fame
. text editing facilities. The text written in this window U2 e o e g
O8> | is automatically saved in a data file. Use this window
to write notes that would be useful when setting up
the experiment, information about how the data was
collected, or your conclusions to the experiment.
Test Mode

Select Test Mode from the Tools menu to test that your sensor is operating correctly. The current
value from the sensor will appear in its data value box.

The Test option will be active until it is deselected or a recording is started.

Smoothing
Used to ‘even out’ the data of a selected line by applying a moving average. SmsatbLazl
Select the Channel to Smooth
Select Smoothing from the Tools menu. Select the data channel that you want S =
smooth from the drop-down menu. Click on the > button to smooth or < to reverse 0

the process. The smooth level advances at one unit at a time for the > symbol
and 5 units for the >> symbol. Click on OK when the smooth level is correct.

30



Datalog

Pre-log or Post-log Functions

= User Level 2 & 3

Select Pre-log function from the Tools menu to produce a set of data that is created as logging
progresses e.g. produce both a Distance and Velocity vs. time graph from the Motion Sensor.

Note: Pre-log functions are not available in Scope.

Select Post-log functions from the Tools menu to create a set of

data from data that has already been recorded e.g. use the Voltage
and Current data collected to calculate Power.

e Select whether you want to use a pre-set function or a formula. acul Reitance A
Pre-set - gives information to help make creating the data set

simpler.

Formula - presents a symbolic formula for generating the data.
e Select the pre-set or formulae from the drop-down lists.
With Pre-set functions select the subject/topic area from the Fecitnce, oot estancs fom Volsgs and Carent data

drop-down list, and then select the functions available within hen Curer s & cnd Vol . moke Hufglen = .0
this subject. The white panel will give information about the

calculation, units, etc.

Pre-set functions

Select a Preset function or a Formula

(%) Preset function

Electicity v

© Fomula

‘when Curent iz & and Volts is ¥, make Multiplier =1

" make Muiipier
\when Cunent s mé and Vols is i, make Mulplier = 1

SUBJECT | FUNCTION

INFORMATION

Electricity Resistance

Calculates resistance from Voltage and Current data.

When Current is A and Volts is V, make Multiplier = 1.
When Current is A and Volts is mV, make Multiplier = 0.001
When Current is mA and Volts is V, make Multiplier = 1000
When Current is mA and Volts is mV, make Multiplier = 1

For low resistances set decimal places to 3.

Power

Calculates power from Voltage and Current data.

When Current is A and Volts is V, make Multiplier = 1.

When Current is A and Volts is mV, make Multiplier = 0.001.
When Current is mA and Volts is V, make Multiplier = 0.001.
When Current is mA and Volts is mV, make Multiplier = 0.000001

Motion Velocity

Velocity, calculated from position, distance or displacement data (first
derivative).

Enter the units as appropriate e.g.:
Linear Motion — units (m) - m/s; (cm) — cm/s; (mm) — mm/s; (in) — in/s.
Pendulum, units (deg) — deg/s.

Acceleration from
position data or distance
data

Acceleration calculated from position or distance data (second
derivative) as d’sor ﬁ
df  df

Enter the units as appropriate e.g.:

Linear Motion — units (m) - m/s/s; (cm) — cm/s/s; (mm) — mm/s/s; (in)
—in/s/s.

Pendulum - units Angular acceleration — deg/s/s.

Acceleration from
Velocity data

(Post-log only)

Acceleration calculated from Velocity data (first derivative) as dv.

dt
Enter the units as appropriate e.g.:
Linear Motion — units (m) - m/s/s; (cm) — cm/s/s; (mm) — mm/s/s; (in)
—in/s/s.
Pendulum, Angular acceleration — deg/s/s.
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Angular Acceleration
from Angular Velocity
data

Angular Acceleration calculated from Angular Velocity data (first
derivative)

Enter the units as appropriate e.g.:
Angular Velocity (revs/s) - Angular Acceleration, units revs/s/s
Angular Velocity (rads/s) - Angular Acceleration, units rads/s/s

Displacement from a
reference point

Displacement = the distance from a reference point.
The distance value of the reference point is subtracted from the
distance data to give the displacement.

E.g. with an oscillating spring, the ‘reference point’ would be the distance
value of the centre of the oscillation. The displacement required is the
displacement from the centre of oscillation.

Pendulum - Linear
Displacement

Calculates the linear displacement along the arc of the pendulum
oscillation. It is calculated from the midpoint of the oscillation.

Assumption; the angles are small (less than 20°) and sinR = R in radians

Displacement from
Velocity

Calculates the displacement from Velocity data.

Energy Gravitational Potential G.P.E. = E, = mass (kg) x acceleration due to gravity (m/s/s) x
Energy (G.P.E.) distance (m).
Use to calculate the change in potential energy of an object between
two points in a gravitational field.
E.g the GPE gained when a ball bounces to a certain height above the floor.
AE, =mx gxAh
Kinetic Energy Kinetic Energy = [0.5 x mass (kg)] x velocity*
Pendulum — Potential Calculates the difference in the potential energy of the pendulum bob
energy between the centre of the oscillation and any other position in the
oscillation.
The angular displacement data must be in radians before this
function is used (see the Conversion pre-set functions).
Spring — Elastic Calculates the change in the elastic potential energy of the spring as
Potential Energy a result of the displacement of the spring/mass system from the
midpoint of the oscillation.
Calculated as Y2Fx (Joules)
General Tare Use this function to subtract an offset from a Sensor’s readings

(typically used to zero the value from a Sensor). Find the tare value
before using this function.

Note: Make the value negative or positive as appropriate e.g. (2) - (2) =0,
(-2)-(-2)=0.

Asks for Value

(Snapshot Pre-log only)

Each time you click in the graph area to record a value, a dialogue
box will appear for you to type in a number from your keyboard.

Note: Enter a Name and Units as appropriate.

Manual Entry

Use this function to create a column full of zeros so that your own
data can be entered via the keyboard.

(To enter data, double click in a cell and type in your own data).

Add a constant

Use this function to add a number (constant) to each data point.
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Subtract a constant

Use this function to subtract a number (constant) from each data
point.

Multiply by a constant

Use this function to multiply each data point by a number (constant).

Note: Alter the number of decimal places as appropriate.

Divide by a constant

Use this function to divide each data point by a number (constant).

Note: Alter the number of decimal places as appropriate.

Moving Average
(simple)

Each value is the mean of the previous ‘a’ number of data points

Mean (x,a)

The sum of all the values in a set of ‘a’ data points divided by ‘a’
e.g. if a = 3, an mean will be calculated for each set of 3 data points.

Average of 2 Channels

Adds and divides the data from two Channels to show the average of
both channels.

Note: Alter the number of decimal places as appropriate.

Average of 3 Channels

Adds and divides the data from three Channels to show the average
of all three channels.

Note: Alter the number of decimal places as appropriate.

Titration Asks for the Volume Each time you click in the graph area to record a value from the pH
added Sensor, a dialogue box will appear for you to type in a number from
(Snapshot Pre-log only) your keyboard. Enter the TOTAL volume added so far.
First derivative of pH Creates a sharp peak to identify the point of most rapid change in pH.
Convert Drops to Use this function to convert ‘number of drops’ to a volume
Volume measurement.
This function needs a value for the volume of one drop. Divide the
volume in cm® by the number of drops required to fill this volume e.g.
1cm®=27 drops, 1/27 = 0.037 cm?® per drop.
Note: Alter the number of decimal places as appropriate.
Spirometer | Spirometer Air Flow to This function converts Air Flow data from the Spirometer to Volume.
Volume
Volume units = Litres (l)
Spirometer Volume drift | This function corrects Volume data (which has already been
correction calculated from the Air Flow data) for drift.
(Post-log only) Note: Volume data must be available to select. The multiplier and constant
values are pre-calculated.
Channel Multiply Channel by This function multiples the data of two Channels together
Channel
Divide Channel by This function divides the data from one Channel by a second
Channel Channel
Subtract Channel from This function subtracts the data of one Channel from a second
Channel Channel
Add two Channels This function adds the data from two Channels together
together
Oxygen % Saturation to mg/I This function converts Oxygen % saturation data to Oxygen in mg/l.

You will need to supply the Air Pressure (default 101.3 kPa) and the
Temperature (°C).

33




Datalog

Select the appropriate data channel/s to be used as the source from
the drop-down list.

Click on Next.

Enter the details for the new set of data e.g. type in a name and
units or alter the number of decimal places to be displayed.

Select whether the axis limits of this data should either expand to
fit or use manual limits.

Expand to fit - when the recording has finished, the axis will
automatically redraw if data has exceeded the limits taken from
the original data.

Note: If the maximum value calculated by the function is less than the
source channel limits use Autoscale (see page 29) on the data.

Manual — use the limits as specified in the minimum and
maximum boxes.

Conversion | Convert Degrees Converts Degrees to Radians.
(angles) to Radians
For Pendulum (+20°) adjust the minimum channel limits to -0.4 and
maximum channel limits to 0.4.
Radians to Degrees Converts Radians to Degrees
Celsius to Fahrenheit Converts Celsius to Fahrenheit
Fahrenheit to Celsius Converts Fahrenheit to Celsius
Celsius to Kelvin Converts Celsius to Kelvin
Formulae
a Moving average a dx/dt a sin(bx) + ¢
ax + by Mean (x,a) ax’ +¢ a loge(bx) + ¢
ax - by ax® a/(x"b) + ¢ alog10(bx) + ¢
axy al+c aty+c aexp(bt) + ¢
axly ax’+bx +c atly+c asin(bt) + c
alx+c at? +bt+c acos(bx) +c aloge(bt) + ¢
(x-a)b a dy/dx a exp(bx) + ¢ a logn(bt) + ¢
CI|Ck on Next Select the Source Channels

Select the Voltage Channel to use

Select the Curent Channel to use

Current v

Resistance, caloulatss resistancs from Yoltage and Curtent data.
\W/hen Cunient is & and Volts is ¥. make Muliplier = 1

When Current is 4 and Vals is v, make Multiplier = 0.001
\When Cunent is i and Vols is V. make Mulipisr = 1000
\w/hen Cuent is mA and Valts is i, make Mulplier = 1

Pre-log Function Selection 3]
Enter the detals for this channel
Name Resistance
Units Ohms.
Decimal Places 2
V-avis imits
(© Expand ta fit
© Manual Minimum of p-aris |20
M of y-asis |20
Parameters
Enter the multplier |1
Fiesistance, calculates resistance from Voltage and Curent dala
wihan Curent is & and Yolts sV, make Multiplier = 1
When Current is & and Yolts is mV/, make Multipher = 0.007
\hen Cutent is m, and Voltsis V, make Muipler = 1000,
When Curent is mé and Yolts is mV, make Muliplier = 1

Enter any parameters required e.g. type in a multiplier, constant or scaler. Numbers can be negative
or positive (make sure there isn’t a space between the + or — sign and the number).
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If a Formulae is selected, a and b are constants i.e. a number or scaler, c is an offset or intercept
number.

Click on Finish.

If you are using a Pre-log Function, click on the Start/Stop icon. Data will be calculated and
displayed on the graph and table. Values will not be displayed in the data values boxes during

logging.

Best Fit == (ser Level 2 & 3

Select Best Fit from the Tools menu to calculate and produce a straight line which fits most closely
to the collected data. It can be applied to the whole set of data or to a selected part.

Note: If you want to apply an automatic line of best fit to only a part of the collected data, make your selection before
choosing Best Fit.

Add Line of Best Fit X

Select the method of Best Fit o
Automatic (computer calculated) - the line will be drawn automatically [y —

across the entire range of the selected data. S

Manual (drawn freehand) - lets you draw the line of best fit between

any two points

Click on Next.
Select the Axes for the line of Best Fit

Select Y-axis — select the data channel/sensor to which you want to

fit to the line from the drop-down menu. ¢
Select X-axis — the current X-axis will be selected by default. If the
X-axis is Channel, select the data channel to be used from the
drop-down list.

SelectiAuis © Time

<Back o | [ Cancel

If a part of the collected data was selected for an automatic line,
choose whether you want to apply the Best Fit line to the selected
data only.

Click on OK.

If Automatic was selected, the line will be drawn automatically.

If Manual was selected, click at the start point, move the mouse and a ‘rubber band’ line will follow,
click at the end point.

A manual best fit line can be adjusted. Click on the end point of the line, hold down and drag to its new
position.

To delete the best fit line, right click on the line and select Delete.

Information shown

Automatic: (y = bx + a), r* = .
Manual: (y = bx +a) T p=72.305 + SB.O7S R =0.970
y = the data channel selected T T

X = as selected (i.e. time, reading or a data channel) | |
b is the constant of the slope (gradient between two points)

b = constant a = the intercept

a is the intercept

R?is a fraction between 0 and 1. A high r* tells you the line came very close to the points of data.
When r* = 1, all points line up exactly on a straight line with no scatter (so knowing x would let you
predict y perfectly). An r’ value of 0 means there is no linear relationship between x and y (so knowing
x doesn’t not help you predict y).
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Note: The r? value is only available if an Automatic line is drawn.

Show Calculation Q‘ .
Timing only

Use to show how a result has been calculated for a reading in Timing.

Select a reading from the table, and select Show Calculation from the Tools menu. The formula and
measurements used in the calculation will be shown.

Click on Next to see the calculation for the next reading or Cancel to finish.

Note: A calculation will not be available for data collected using a Picket fence or Pulley.

x
Calculation for Acceleration at & with Double Intermupt Card
Acceleration = Change in Yelocity Acceleration = 1.92976 mds - 0.52754 m/s
Time Taken B30I s
Acceleration = 0.22254 m/s*
coe |

Individual graph choices

Some tool options i.e. Predict, Delete Predictions and Add Text are applied on an individual graph basis
rather than to all graphs displayed. These are available by a right click in the graph area of the individual
graph.

Predict

Used to anticipate the effect of a change to the measured parameter before data is recorded e.g. moving
a Temperature Sensor from hot to cold water. Predict lines can be drawn on a graph to predict where you
think the graph line will go.

To make a Prediction:
¢ Right click in the graph area and select Predict.

show or Hide Channels

Zoom In

o Click at the start point, move the mouse and a thick black line will Zoom OfF
appear. Use the line to draw a prediction on the graph. Click with the ko seale graph Min Max
mouse button at different points on the graph to fix the line in Auto scale graph 0 to Max
position. Right click to stop, which will deselect Predict. fiuka scale channel Min Max

Auto scale channel O to Max

R — Predict

e Record the data as normal to test the validity of your prediction.
Add Text
Predict can be reselected to make up to twenty predictions on a time THle
graph or up to ten for an XY graph.

To delete any unwanted prediction lines right click in the graph area and select Delete Prediction. Use
the forward and backward buttons to cycle through the prediction lines. As each line is selected it will turn
red on the graph. Click on the Delete button to erase the prediction.

Add Text

Used to annotate the graph with ‘text boxes’ that can be
placed in any position in the graph area. Each text box

[Flacedin a beaker of ice |
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has a line which can be made to ‘point’ to a part of the
graph to which it refers.

¢ Right click in the graph area and select Add Text.

¢ A dialogue box will open. Type in the required text and click
on OK.

Note: Select Enter on your keyboard to move to a new line.

e Move the cursor to the point on the line that you want the
label to refer to and click once.

¢ A ‘ghost’ rectangular box will appear, move it to the required
position for the label. Click and the label will appear.

Placed in a beaker of ice]

The label can be moved at any time - click on the label and drag using the mouse.

To edit or delete a label, right click on the appropriate label and select Edit or Delete.

Changing Settings

Sensor Config (Change range and Calibrate)

Note: This option is specifically for use with Smart Q sensors and cannot be used with Sense & Control and Datalog

Interfaces.

All Smart Q sensors are automatically calibrated but some have multiple ranges e.g. Oxygen, or are
capable of user calibration e.g. pH. Sensor Config from the Settings menu can be used to select a
suitable range or to allow the user to adjust the calibration constants.

Change Range

Used to select the correct range for an experiment e.g. to alter the

range of a Light Level Sensor from Lux to % Transmission.

¢ Select the sensor requiring configuration from the list (it will be

listed using its current range).

¢ Click on the Change Range button.

Set Senson Range

Sensor 1

Light

The range currently selected will be

Select Range:

h|ghl|ghted . | %anision ]

Note: If no choice is available a message to say
‘This Sensor does not have multiple ranges’ will be
displayed.

Sensor, Config

O0O000@

3

Light (k]

Mo Sensor (%)
Mo Senzor (%]
Mo Sensor (%)
Mo Sensor (%]
Mo Senzor [%]

Mo Sensor [%)

X

Fedetect

Change Hange

Calibrate Senzor

Logger Information

Close

¢ Select the required range and click on OK.

Mew

e Close Sensor Config. Click on New and then Finish for the change in range to be detected.

The sensor range setting will be retained until changed by the user.

Calibrate Sensor

All Smart Q Sensors are supplied calibrated. Certain Sensors allow the user to adjust the calibration
constants to the conditions of the experiment. This option allows the user to adjust the sensor reading at
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either two or three points in its range. The adjustments made will affect the whole Sensor range,
between and beyond these points. The accuracy of the user calibration will depend upon the number of
calibration points used and their spacing.

For example:

The pH Sensor has a default calibration set for operation at a temperature of 25°C. If the samples
being measured are at a lower or higher temperature, then this default calibration may be improved by
a ‘User calibration’. Buffer solutions of a known pH are used to set the values for the calibration points.
It is essential that the buffer solutions used are at the same temperature as the samples in the
experiment and that the pH value entered is the value of the buffer at that temperature. For example, a
buffer solution with a pH of 7.01 at 25°C, can change its value to 7.10 at 5°C, or 6.98 at 40°C.

e Select the Sensor requiring configuration from the list
o Click on the Calibrate Sensor button

Note: If no choice is available a message to say ‘This sensor does not have User Calibration’ will be displayed.

¢ [f only two samples are available for setting the
calibration points, click to deselect the tick in the ‘Use s

Three point calibration’ box. Only the First and Last ailoration Points
calibration points will then be available. Use three paint calibration
¢ Type in the value of all the buffers that will be used. Ft o
e Place the Sensor in the sample with the lowest value I 200
e.g. pH 4 buffer solution. When the displayed reading et 1400
stabilizes, click on the Next button & the ADC value
will automatically be entered into the First Values Instructiors
bOX' Enter the Test Solution values and click Nest
¢ Place the Sensor in the mid range sample value e.g. -
pH 7 buffer solution. When the displayed reading
stabilizes, click on the Next button & an ADC value Cunient Fieading Using
will automatically be entered into the Second Values Default Calibration 0.00
bOX. Current User Calibration 0.00
¢ Place the Sensor in the highest value sample e.g. Raw ADC 0
buffer solution of pH 10. When the displayed reading
stabilizes, click on the Next button & an ADC value
will automatically be entered into the Last Values
box.

o A message to say ‘The User range has been programmed’ will be displayed. Click on OK. Disconnect
and reconnect the Sensor from the Datalog unit.

The User calibration values will be stored in the Smart Q Sensor and will be retained until recalibrated.
o Click on Change Range button and select User Cal as the range and click on OK.

o Close Sensor Config. Click on New for the change in range to be detected.

The lower section of the Calibrate sensor window displays the current reading from the selected sensor.

» Default calibration — shows the current value recorded by the default calibration built into the Sensor

= Current User calibration — shows the current value recorded by using the calibration points last
configured by the user

= Raw ADC - shows the value from the analogue digital converter in the Datalog unit in a range of 0 —
65535. This value is used by the software to calculate the calibration constants.

Logger Information
Click on the Logger information button to check the type and the firmware version number of the Datalog
unit being used.
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Overlay

A, | Snapshot,
Select the Overlay icon from the toolbar or Overlay EasylLog
OC Mode from Settings, to add a new set of data to the and Graph
— graph without the previous set of data being erased -
(SN useful for repeating an experiment to compare data.
Note: This option is not available in Scope or Timing.
Toolbar Toolbar 3
These options let you choose whether to see small or large icons, e
and whether the icons show text.
[] Small Toolbar lcons
Smaller icons without text can be useful on low resolution displays, By Tz
as it gives more space to the main graph area.
[ ok ] [ Cancel
Show Columns .
To show data used to calculate the final result select Show Columns from the " J ‘ Timing

Settings menu in Timing.

Tick the box next to any columns you would like displayed from the list. The columns available will vary
depending on the Timing mode selected.

X
Select the columns to display
¥ | Change Accel & to B [~ Time &2
I~ Acceleration at & ™ Time B1
[ Acceleration at B [ Time B2
[~ Speedal [~ Time 41 to 42
[~ SpeedA2 [~ TimeB1toB2
I” SpeedB1
I~ SpeedB2
I~ Time &1
Finish | Cancel |

ol
Change Units Lﬂ‘ Timing

Select Change Units from the Settings menu to specify the units and number of decimal places
displayed (0 to 0.000000) in Timing. Each measurement has its own drop-down menu.

Units
Time ms, s
Distance mm, cm, m
Speed/Velocity mm/s, cm/s, m/s, mph, km/h
Acceleration mm/s°, cm/s®, m/s’
Momentum g m/s, kg m/s
Kinetic Energy mJ, J

Show Data as Timing
Data can be recalculated in another form without having to repeat an experiment using Show data as
from the Settings menu. The Timing Wizard will open, select how you want to show the current data and
enter any measurements required for the calculation. E.g. recalculate Distance data collected using a
picket fence to show Speed.
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Deleting data

Delete selected
Select the data that you want to delete — see page 22. Select Delete selected from the Edit menu and
confirm the deletion of the currently selected data.

If the data is recorded with a constant time interval between readings (Graph and EasyLog), the data will
be deleted but the time intervals will remain consistent. If readings are displayed as joined by a line, it will
redraw between the data points.

If data is recorded with an inconsistent time point (Snapshot), both the data and reading number will be
deleted and the graph will redraw.

Delete Data Sets == User Level 2 & 3
Use Delete Data Set from the Edit menu to erase an entire set of
data.

Erase Channel

Choose the channel of data to erase from the drop down menu.
Click on Erase and confirm the permanent deletion of the data
set from that channel.

Note: Once a data set has been deleted there is no recover option.

Merging Data
Merge with file &= User Level 3
Select Merge with file from the File menu to merge the current data with a saved .SSL file. The data

must be recorded with a time base (not suitable for Snapshot data) and the intersample time of the data
must be the same for both.

Note: You may find it best to set up a recording using a method in which the intersample time for the recording is
specified e.g. Graph rather than using EasyLog if you intend to merge the resulting files
This option is not available at User Level 1 & 2.

[}
Retrieve and Merge &S User Level 3
Lets the current data merge with a data set retrieved from an Datalog data logger. The data
must be recorded with a time base (not suitable for Shapshot data) and the intersample time of
the data must be the same for both.

Note: You may find it best to set up a recording with a specified intersample time e.g. using Setup Remote, to ensure
the interval between samples is the same (rather than EasyLog) if the intention is to merge the resulting data. This
option is not available at User Level 1 & 2.

Edit Menu
Item Available in Description
Copy Table EasylLog, Snapshot, Used to copy the current Table onto the clipboard
Graph, Scope, Timer | from where it can be pasted into spreadsheet, word
processor or desktop publishing applications.
Copy Graph EasylLog, Snapshot, Used to copy the current Graph onto the clipboard
Graph, Scope, Timer | from where it can be pasted into word processor or
desktop publishing applications.
Copy Window Meters, Easylog, Used to copy the current Datalog window (as
gggpzh%m%rraph' displayed on the screen) onto clipboard from where it
pe. can be pasted into word processor or desktop
publishing applications.
Transfer to Graph Meters only See page 8.
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File Menu
Item Available in Description
Home Meters, EasyLog, To return to the Home page
Snapshot, Graph,
Scope, Timer
New EasylLog, Snapshot, | Use to set up a new recording e.g. opens Logging wizard.
Graph, Scope, Timer
Open EasylLog, Snapshot, | Use to load previously saved data file. Locate the correct Datalog file
Graph, Scope, Timer | ( 5g) ) or .SID file and click on Open.
Save EasylLog, Snapshot, | Provided the file has been saved previously, the data will be
Graph, Scope, Timer | a,tomatically saved, retaining the name given the first time it was
saved.
Notes: If you Save while only a selected part of the data is being used then only the
selected data will be saved.
Save As EasylLog, Snapshot, | A dialogue box will open to allow the captured data to be saved as a
Graph, Scope, Timer | patalog file using a filename and destination of your choice [default
location is to the currently logged on user’'s My Documents
folder\Datalog Files\Data Files]. Saved as .SSL type.
Note: The Save or Save As options are not available in Meters as the data collected is
live, but data recorded ‘behind the scenes’ can be transferred into the Graph window and
then saved.
Save Setup | Meters, Easylog, The settings for an experiment can be saved as a Setup file. This
g”apSh"?' Graph, allows the use of the same settings at a future date without going
cope, Timer
through the set-up process.
e Set up the parameters for the experiment
¢ Click on Save Setup from the File menu. Enter a name for the
experiment (which will be displayed in the Worksheet/Setup window)
and click on OK.
Enter a name for the experiment @
The temperature game
¢ Type in a file name for the Datalog Setup file *.SSS [default location
is to the currently logged on user’'s My Documents folder]. Click on
Save.
See page 44 for further information.
Printing
Page Set-up Meters, Easylog, To set up the print output to suit your printer. Use to select whether to
Snapshot, Graph, print in landscape or portrait format.
Scope, Timer
Print Meters only To print out a copy of the current screen display
Print Graph Easylog, Snapshot, | To print out a copy of the current graph
Graph, Scope, Timer
Print Table EasylLog, Snapshot, | To print out a copy of the current table.

Graph, Scope, Timer

Note: A table can use multi-pages to print. The number of pages that would be used and
the printer format can be established by using Print Preview Table.

Print Preview

Meters only

Use to view the printout before printing.

Print Preview
Graph

EasylLog, Snapshot,
Graph, Scope, Timer

Used to view the printout of a graph before printing.

Print Preview
Table

EasyLog, Snapshot,
Graph, Scope, Timer

Used to view the printout of a table before printing.
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Transfer to
Excel

(User Level 2

EasyLog, Snapshot,
Graph, Scope, Timer

Transfers the collected data into Microsoft Excel, if it is installed
on your computer. Excel will open a new worksheet with column
headings and data imported from Datalog.

and 3 only)
Exportas a | EasyLog, Snapshot, | Export (save) the collected data in a .SID file format.
.SID file Graph, Scope, Timer

(User Level 2

Note: Files saved in .sid format can be loaded into any program able to load text
files or CSV (comma separated values) files. Files contain information about units
and measurements to allow free exchange of data between a variety of data

and 3 only) logging software systems
Interface '\S/Ietersr,] Etaéyl-og, Used to select the correct type of interface and the type of
. napsnot, Grapn, i

selection Scope, Timer connection used.
If the ‘Example Data’ option is selected you will not be able to
collect data from your interface or data logger. The example
sensors will replicate data from four sensors working at different
values.
The program will save your selection so it will be automatically
configured when Datalog is next used.

Exit Meters, EasylLog, To quit Datalog

Snapshot, Graph,
Scope, Timer
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Home page Options

— Options

Setup Remate

Open Worksheset

Retrieve Remate

Open Setup

Exit

Open File

Use Open File to load a previously saved data file. Locate the correct Datalog (.SSL) or .SID file and

click on Open.

Note: Default location is the currently logged on user's My Documents folder.

Open Worksheet

Open Worksheet is used to open an experimental worksheet together with the software pre-configured
for an investigation. Experimental worksheets can be written by the user, or purchased as pre-prepared
files. Some example pre-prepared files are included with this program.

Open the Investigations folder.

Open the Workroom files folder. ——— |

Locate the investigation and double click on its —

setup file.

Fie Settings  Help

B Data Harvest EasySense Software LEX

= Level

|

& (1 Data Harvest Investigations
(2 Setpfiles

' = [ Workioom fles

3 5 Minute Activiies
(2 Primay Easy Senss 83
= (21 Sample Workioom erperiments
(22 Biology
(22 Chemistry

(23 General -
(32 Physics

{01 The temperature game

2 02 Cooling effect of evaporation

] D3 Light - Transparent, Translucent and Opague
ourd

|
10 Plse

] 10 Plse scope

e 11 Heat Rate - Armckait Gymnastics
e 12 The chocolate effect

e 13 Breathing

e 14 Sweating

w15 fer loss form plans
w16

17 Hit th

16 Timing oars

@ 19 messuiing speeds on a tuniay

] 20 Acoeleration due to gravity

] 21 Dy effect

] 22 Dropping 3 magnet through a wire ol
] 23 Wk this vl

] 24 Measuiing the speed of sound in ai
] 25 Heatt rate and exercise

M pata Haryest EasySense Software
File  Settings  Help
: 7

w o

i Home Launch Concel

EEx

= Lol

J

The worksheet for the investigation will open.

Setup the apparatus as required.

Click on the Launch icon to open
the logging option pre-set to record
this investigation.

Note: The Cancel icon can be used to
close the worksheet and return to the
folder window.

Chemistry and Fizzy Sweets

Read

This experiment uses the temperature sensor to measure a small change during a
chernical reaction

Some primary children in Staffordshire completed a Tuck Shop survey and found
that Sherbert Fountains and other fizzy sweets sold well in the summer, but hardly at

& allin the winter. They wanted to testwhy this should be, 5o set up the following
- experiment
Launch
Temperature probe ——» ‘
* 1 | of
Holey cap 00m! of warm water
Cancel N
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Use the To Experiment or To Worksheet icons to swap 'ﬁ I'i
between the worksheet and the experiment window. To Experiment To Workeheet

Forward | | Back

Note: The Forward and Back icons will remain inactive until a hyperlink in the text is selected.

To edit a pre-prepared HTML Worksheet

The prepared worksheets can be loaded into a word processor application capable of loading and editing
HTML files e.g. Microsoft Office Word 2003, and then edited.

A workroom file has both a setup Qs - © | P s | E-
file and a directory (with the same er— ——
file name), which contains an html Fr— J =) _J) e 4——7 Directory

file named index.html.

o B o oo ,
e e =% 4—— Setup fil
etup file

| .

i Other Places 2 I

Address |3 C: A aGn
£]7 4«—— Index.html file

Contents of the
Drop 5 directory

Open the word processor application e.g. Word 2003. Locate the appropriate index.html file e.g. from
the C:\Program Files\DHG\Datalog Setup Files.

The file will load and be converted back to the applications format e.g. a. Word file.

Save any changes using the same file name and HTML format — index.html — (so the current
worksheet is overwritten).

To Save a Setup file

Set up the parameters of an experiment using the appropriate logging option i.e. EasyLog, Meters,
Snapshot, Graph, Scope or Timing.

E.g. Select the Users level, recording times, interval between samples, any start conditions or pre-
triggers plus any options required for display i.e. show table, number of graphs, line thickness and
point style, grid on/off, X-axis, name, minimum and maximum limits, title, predictions, deselected
channels, pre-log functions, notes, overlay, etc.

Select Save Setup from the File Menu.

xi
Type in a Suitable name for the IHed cabbage as a acid base indicatod oK |

experiment - this is the name that will be
displayed in the list of investigation lists.
Click on OK.

The Save Datalog Setup file dialogue box will open. Alter the file name if required.

Note: Default location is the currently logged on user's My Documents folder.
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To associate a Worksheet to your Setup file = Setup Files
File FEdit View Favortes Tools > /B
¢ When you save the Setup file, make a note of the file name used e - 3 | 0 oot
and the save location. ackress [ B3 CHpmeuments and seting v ] o
Note: Default location is the currently logged on user's My Documents ‘Eﬂig%gup‘ <4— Saved Setup file
folder. = I
D <+— New directory with

o Create a new directory with exactly the same name as the Setup the same name

file, in the same location.

e Load a word processor application capable of saving HTML format
files e.g. Microsoft Office Word, Publisher or FrontPage. Create
your worksheet document.

¢ Save the document as an index.html file into the directory that has the same name as the set up
file.

Note: Ensure that the file is saved as .html - some versions of Microsoft Word will save web pages as .htm
files, which will not be recognised by the setup. If so, type in the missing | (so .htm becomes .html).

Note: Applications used to create HTML files (such as MS Publisher) may want to create more than just the
index.html file e.g. pictures to go on the page that have been saved as GIF or JPG’s. If this is the case, ensure
that all of the files are saved in the same directory.

¢ Select Open Worksheet from the Home page in Datalog. Select the appropriate folder and then
investigation from the list (using the name given for the investigation during the saving process).

e The HTML worksheet will open. Click on the Launch icon to open the logging option pre-set to
record the investigation.

Open Setup

B Data Harvest EasySense Software
Fie  Settings  Help Stevel

131 Investigating colsion forces

Use Open Setup to open the software pre-configured for an investigation.
¢ Open the Investigations folder.
¢ Open the Setup files folder.

¢ Locate the investigation and double click on its Setup file. One of the logging options e.g. Graph will
open pre-set to record this investigation.

Note: A Setup that has an associated worksheet can be opened using Open Setup — the logging option will open
without opening the worksheet.
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Setup Remote

=S User Level 2 & 3

Setup Remote is used to program a data logger to collect data independently from the computer.

The collected data is stored in the logger's memory to be retrieved by

the computer at a later stage.

Note: The Set up Remote option is only available for data loggers that support remote data collection. If the

interface selected does not have this facility, the Remote option will either not

Stage 1: Sensor selection

appear or will be ‘greyed out'.

o Deselect the tick next to any sensors from which readings are not required.If sensors have been
altered after start up, click on the Redetect button to identify the change of sensor.

e Click on Next.

Stage 2: Recording duration
e Select the total recording time from the list.

o Select the interval between samples being taken.

The number of samples will automatically alter when the total
recording time and the interval between samples are selected.
The range of recording times will vary according to which data
logger is used.

e Click on Next.

Stage 3:
e Select the Start condition as required.

This is used to set the condition required for the
recording to start. The choice of start conditions and
triggers available on this page will depend on both
the recording time selected and the data logger
used.

E.g. start conditions if a FAST
recording time is selected

Remote Setup Wizard @
Select the total recording time
2 seconds -~
5 seconds
10 seconds
20 seconds
30 seconds
Select the interval between samples
20ms A
285ms
S0ms
200ms
S00ms [
Number of samples: 500
[ <Bak J[ mMest> ] [ Fmsh | [ Cancel |
Remote Setup Wizard @
Select Start Condition
2 When Enter Pressed
@ Trigger on Level
B 5 FreTiager
@ At Start
Above ~[o % O 5z
(@ Thimmr e B Emetten O a0z
O %
© 100%
3 Trigger on Time:

When Enter Pressed - To begin recording as soon as you press Enter on the data logger.
When you click on Finish the settings will be downloaded and a message will appear on the
computer to inform that ‘The logger is now set up for remote logging’. Click on OK.

The data logger can be taken away from the computer and placed

in the recording position. It will

not start logging until the Enter (or Go) button on the logger is pressed.

Trigger on Level - To begin recording when the selected sensor is ‘above’, ‘below’, ‘rises above’ or
‘falls below’ a set value e.g. when the value from a temperature sensor rises above 15°C.

t N B [\
SET LEVEL SET LEVEK SET LEVE / SET LEVELl\
Above Below Rises above Falls below
For example: - For example: - For example: - For example: -

To start recording
when the value from
a temperature
sensor is above
15°C.

To start recording
when the value
from a temperature
sensor is below
15°C.
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up above the set
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Logging will not start
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Trigger on Digital Condition- to begin recording when a digital sensor, connected to input A or B, is
On, Off, is rising to on or falling to off.

E.g. when used with Light Gates

fl If Falling to Off is selected, logging will start when
@ the object has passed through the beam
m’n‘r% A

3 /

4!
/ If Rising to On is selected, logging will start when the
first part of the object breaks the beam

,,Q;;;mv

N

Trigger on Time - to begin recording at the time and date specified.

o Click on the Now button to set the current time and date using your computer’s clock.

e Alter Trigger on Time to a time and date in the future:
Click on the hour, minute, or second number and then use the up/down arrows to scroll the
number up or down.
Click on the date drop-down arrow and select a future date from the calendar.

¢ Select any Pre Trigger requirements.

Note: This option will only become available if the recording is in FAST mode with a trigger on level or digital
condition selected.

Pre-trigger will allow a percentage of samples to be stored before the trigger condition is met and
the remainder to be taken afterwards. For example, if 1,000 readings are to be taken and a 25%
pre-trigger is selected, 249 readings will be taken before the trigger condition is met and 750 on
and after the trigger.

Stage 4:
¢ Click on Finish. Recording will start when the start condition you have selected is met. Recording
will stop when the selected time span has passed.

Retrieve Remote

This option is used to retrieve remotely captured data for display and analysis. Retrieved data can be
used in the same way as real-time data i.e. it can be analysed, saved and printed.

Note: This option will only be available for data loggers that support remote logging operation.

DataloQ users: Collect Remote Data g]
Connect the data logger to the : -

computer. Select Retrieve Remote T, Bl e Deserpion

from the Home page. A dialog box will ggmay gggg Elggi E_as_yLog

open showing a list of the sets of data 05 May 2006 151622 Logang

presently stored in the Datalog unit. | Zhie IR mme g,

The Date and Time of recording is set

by the data logger. Type indicates the

method of recording e.g. Analogue,

EasyLog, SnapShOt, and Tlmlng [] Erase the Data set from the Logger after Retrieve
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For Q Advanced users, description will list a data set name.
Select the required set of data and click on the Retrieve button.

If the ‘Erase the Data set from the Logger after Retrieve’ box is ticked, the data set selected will be
deleted after retrieval.

X
Datalog Q 3 or 5 users Choose the Channels you wish to retiieve
EasylLog or Remote data: Deselect the tick next to any sensors from o
which readings are not required. st

[ Light

¥ Tempeiatue
Timing Data: The Timing Wizard will open. Select how you want to
retrieve the collected time data, the type of interrupter that was
used and any measurement required for the calculation of the data. o

Sense & Control users:
e Connect Sense & Control to the computer. Ensure it is switched ON (Manual) and is not logging.
o Select Retrieve Remote from the Home page.
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INDEX

ADSOIULE tIME ..o 26
Acceleration.......................ooooiii, 17
Acceleration functions .........ccccccoeeveeeevveeeeennen. 31,32
Add function .........oooveeeeeiiiiiee e 32,33
Add teXt i 37
Analysing data.................coooiiiiiniiin, 24
APPATALUS ..ottt 19
ATCA ..o 25
Asks for Value function ..............coceeeeeieeiieeecenenn, 32
Asks for Volume added...............coooviiiiiiiieie, 33
AUto Scale....oooouviiiiiie e 29
AVETAZE ..ot 26, 30
Average functions .......ccccceveevueeiienienieneeneeeeee e 33
AXIS oot 26,27,28, 29
Back t0 MEters ......c.oeevueievieeieecieeceee e 8
Bar auge ......ooouveeiiieeeee e 9
Bar graph.......cccoecveciiiieieeeee e 27
BeStfit ......ooooeiiiiie e 35
Calculation ...........ccceeeeevieeeiieeeeeee e 31, 36
Calibrate Sensor .....................ccoooeeeviieeeecneecenne. 37
Celsius to Fahrenheit function .................ccccoooee.. 34
Celsius to Kelvin function...........cccccoeeveeeecnneeenn... 34
Change from A t0 A....ocooieieiiiie e 18
Change from A t0 B....oooiiiiiiieeecee 19
Change range.............occoeeeveenienieenienieneenee e 37
Change UNits.........ccceevvveieeieeienienieeie e eee e 39
Changes..........cccovcuieviieniiieeiieeeese e 9
Channel colour.........coovieiiieciieieeeee e 28
Channel name............cccoeeeveeiiieeiiieiiiecieeere e 28
Collect data .........coouveeeeeeieeecieeeeeeeeeeee e 47, 48
Colour change...............cccooiieiiiiiieieeee e, 9
Colour palette........ceeeeeriieiieieeieeeeee e 28
COIUMDNS .. 30, 39
COMMENE.....ccuiiiiiiiiiieiiee et e 30
Continuous recording .............cccccooevveneneenn. 10, 13
Conversion functions ...........cccoeeeeeeeeeeeeeceeeereeenenn. 34
CopY Graph......ccveeevieiieiieieeieieeie e 40
Copy Table..........cccoovviiviiiiiiiieee e 40
Copy WINdoW ........cccoovviiiiiiiiieniiecieeeiee e 40
Customising Table .........ccccveeierierieniereeeee e 30
Data channel....................cocooiiiiiiie, 26
Data entry column function.........c.ccecevererercenennee 32
Data value boxes................ocooeiiiiiiiiiiieceeeee, 26
Decimal places.......ccoeveevienieiieiieieeeeeee 16, 39
Decimals ...ooevveeieiiiii e 9,28
Default calibration............ccccceeveeeveeeeeieeieeceeeeneeenne 38
Degrees to Radians function ..........c.cccceeeeevveceeene 34
Delete COMMENT ........cccveeeveeeieeeieeereeeieeeee e 30
Delete data set.................oooeeviiiiiiiiiiiiieeeeeee, 40
Delete predictions.............ccccoevvieriiinieenieeieenen. 36
Delete selected .......covvviviiieeciieiiieeieecieeee e, 40
Delete text ..........ooooviiiiiiiiieeiiieeee e 37
Deselect channel ............ccc.cooovvvieeiiieeeeieeenne. 29, 30
Deselect data..........ccoeeeieiueieieiiiieeceee e, 22
Dial....ooee e 9
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DIfference .......ceeeeeeriereie et 25
Digital condition ........cccceeereeerieieieese e 12, 47
Digital SENSOr ....ccvvevieiieeieeiieieee e 14
Displacement functions.............ccoeeveevereeriencverenenne. 32
DISPIAY ..ot 26
Display decimals........cccccvevieriierierierienieeeene, 9,28
Display Options ........ccceevveeveerierieriene e 27
DISTANCE. ... 17,19
Divide function ..........ccoecevienieiieeeeeeeee e 33
Double Interrupt card..............ccocooovieiiiniiree 19
Drops to volume function...........ccceeeveevveenveennvennen. 33
EaSyLog ...cooveeiieiiieeeeeeeeee e 5,10
Edit comment ..........coocoeerieiiieieeee e 30
Editdata.............oooooviiiiii e, 40
Edit MeNU..c.ooiiiiiciicieeee e 40
Edit teXtooueiioiieeieicieeeiee e 37
Edit worksheet...........cccoeivrienieiieeeeceeee e 44
Elapsed time........cccccoveverieniieiieieeeeee e 26
Elastic Potential Energy function..............ccccuenee.... 32
Electricity functions ...........ccecceeveeieneeneeseneeceee 31
Energy function..........ccocevieiieiiniinieeeeee e 32
Enter data function ..........cccceeeveieninienieeeeceee, 32
Erase data from [0gger ..........cccooeviriiiiiniinieeee 48
Erase data Set........ccoceeviriinienieiiiieneeeeee 40
Example data..........ccooceevvieeeiiienieiecieeienes 4,26,42
EXCel ..o 42
Export as .SID ........ccccooviiiiiiiiiiieeeee e, 42
Fahrenheit to Celsius function ..........cccccceeveeverneene. 34
Fast Mmode.......ccveveveuveeieiieeeeeeeeeeeeeee e 11, 46
File MeNU ..c..oeiieiieie e 41
First derivative of pH function...........ccccoveeeeneenne. 33
Formula........cccooiiiiiiii e 31
Frequency - average........ccccecveveeeieneeneeneeeeeee 33
Functions.........ccooeeviiinioniieeeec 34
G.P.E function......cccceeeviinienieninieniencenceceeee 32
GAUGE ..o 9
Gradient........coovvveiiviieeeie e 25,35
Graph.....ooveciiciiceeee e 6,11
Graph tyPe...veeveeeiciecieeee e 27
Graph WIndOW........ccocveviieriieiieieieeee e 21
GIid ..o 27
Hide SeNSOr.......cocvieierieieeee e 29
Home page .......oooveeveeveeeiieeeeee e 5,41
Horizontal axiS.......cc.ccoeeeeeeecieieecieeeeeneee. 26, 27, 28
HTML Worksheet...........ccocveiieiinieieneeeeeceee 44
TCOMS .ot 39
Index.html...........ooooiiiiiie 45
INterface ...oooovvvveeiiiiiee s 3,4,42
TNEETTUPLET oot 19
INterval ...c.coovveiieiicie e 24
Interval between samples...........ccoecverevennenne 11, 13,46
INVEStIZAtION......ccuieeieieeieeieieee e 43
Kinetic ENergy .......ccoevvievieniieeeieeeceeeee e 17
Kinetic Energy function ..........ccccceeeveenienceneeene. 32
Label ..o 37
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Launch......coocveeiiiiiieeecc e 43
Light @ates .....eooeevieeiieieeeeeiee e 14
Line graph .........ococooiiiiiiiiii e, 27
Line of best fit.......cccovveevienieiieieeieseceee e 35
Linear displacement function............cccccceevvevernnne. 32
Logger information...................ccocceerniinnininnnnen. 38
Logging wizard.........ccccceveverieniecireieneenenn 11,15, 46
Magnify area.........ccceeceereeneiecieeieeieeee e 29
Manual data entry function...........ccocceeveevvreenenne. 32
Manual sampling ...........ccoecvereerieenieiieneee e 10
MaX/MIN ..o 9, 26,28
Maximize/MINIMISE..........covreveeeerreeireereereeeesreenens 8
MEAN ....eiiiieiiieie ettt 26
Measurement at A.........ccoceeviierieeniienieenie e 18
Measurement at A or B......coooveeviiiniiiniiiieee, 18
Measurement at A then A .........ccocovvvvevierieecienenne. 18
Measurement at A then B ........cccooovvvieieiiiene. 18
Measurement from A t0 A......oocvvvieeienieieee e, 18
Measurement from A to B .......cccooovvvieiieniiee 18
Merge data file.......ccoooeeviinieiiiieeee e 40
MELETS ..o 5,8, 26
MOMENTUM ....oovviieiiieiiieiie et e 17
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