Welcome to LogIT Explorer

LoglIT Explorer is designed to enhance and develop science with young students, utilising the latest technology and design to provide the
ideal link between real hands-on science and IT.

Rather than designing a product and then seeing what experiments could be done with it, the Explorer system was created from tte
perspective of the teaching curriculum; Investigations based on recognised science curriculum requirements were developed first, and then a
product was designed to fulfil the needs of these investigations as well as allowing for future education needs.

Explorer differs from most dataloggers because it incorporates built in sensors to measure and record readings of the three mo¢ common
senses; Temperature, Light and Sound; the light sensor can also be used to time and calculate the speed of moving objects. Built-in sensors
make the unit very portable and durable, but standard fibre optics can be used to extend the range of the light sensor and several other
sensors such as Temperature probes and a Pulse Monitor are also available to extend Explorers capabilities even further.

Although Explorer is a completely new product, it uses proven original LogIT concepts for true ease of use, for example red and green
buttons for intuitive start and stop operation, and sensors which identify themselves automatically.

We have also given special thought about the young people who will use Explorer and so, for example, have used the familiar personal
stereo headphone type plugs for sensors and incorporated a lanyard eyelet so that the product can be held more securely when ued outside.
In a fast moving world where computers and software seem to change every month, we have made this product as future-proof as itcan be
by ensuring that the software for both the computer and inside the Explorer are fully upgradable by the teacher via a simple internet link.

We really hope you will enjoy using Explorer and encourage you to feed back to us comments and ideas for other experiments and products,
so that we can share with others the fun and fulfilment which modern technology can bring to education.

David Palmer

DCP Microdevelopments Ltd
June 2001
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Explorer Basics 123
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FIT BATTERIES SWITCH ON & MEASURE CONNECT COMPUTER
» Turn Explorer over and carefully remove « Switch on Ex ; + Install and run software on computer
c plorer by pressing any
the 5 case screws using the small button - live sensor data is displayed . .
screwdriver supplied. + Connect Explorer using supplied cable
« Fit 4 new AA Alkaline only batteries - Light « Select START to commence logging
ensure correct orientation of all batteries ‘I:%nt%e:%tgorg 0-19999 LUX 5(5)?;1(;10((118
OR
» Replace cover and carefully tighten
screws @ « Select FETCH to retrieve stored data
‘ (specific operation depends on software)
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Check orientation of each battery TO REMOTELY RECORD DATA Ooooo0o0oo0on
A Do not release any other screws + Press the Green button to start logging oooooooooo
inside or touch any other parts and the red button to stop logging. OO0O0o000oooan
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Explorer overview .
Serial or USB socket to

connect to computer (depending
on Explorer model purchased)

Green Button Blue Button
Starts logging or marks Help or Menu
an event

Sockets
for External Sensors

Holding eye
Thread a cord for
secure hand or belt grip

Red Button
Stops Logging or switches
off Explorer

Sound level sensor
Range 50 - 100dB

Light sensor
Range 0 - 20000 LUX
Liquid crystal display showing
Temperature sensor sensor readings, battery condition
Range -10 to +50°C and on-screen help
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This section gives an easy overview of LogIT Explorers portable operation. All of them assume that Explorer is turned on - you can do
this at any time just by pressing any button once. Each function can be found by stepping through the Explorer menu using the Blue
key and then when the required function is reached press the Green key. Data from all sensors is always stored, but their data can be
hidden later with software (NB:When Explorer is connected to a computer software controls most operations, not the Explorer buttons)

Remote logging

Remote logging is sensor data recorded continuously over
time & stored in Explorer’s memory (away from the computer)
Enter Logging mode by pressing blue button once then gree
+ To START logging session press the Green button

* To MARK a specific event while logging press green

* To STOP logging session press the Red button

Snapshot logging \
Snapshot is when just one set of sensor data is recorded in
Explorers memory each time the green button is pressed.
Enter Snapshot by pressing blue button twice, then green
+ To STORE sensor readings press green

+ To STOP Snapshot logging session press the Red button

Real Time OliveO logging

Real time logging uses Explorer connected to the computer
and displays sensor data live on the screen (eg Graph, time)
Enter Realtime mode by linking Explorer to a computer
Follow software instructions to use logging & timing function.
« Live logging using Explorer sensors to produce graphs etc
+ Time and speed real time experiments using light sensor

LogIT Explorer

Measuring Time

Explorer can act as an electronic stopwatch and measure
time, either using a button press or breaking a light beam.
Enter Timing by pressing blue button 3 times, then green

+ For manual stopwatch, Start/Stop timing using green button
« For light timing - point light sensor at light and ‘break’ beam
+ To STOP a Timing session press the Red button

Note data is not stored in Explorer - use OReal Time® mo,

Measuring Speed
Explorer can measure the speed of an object of a given
length (10cm) passing through a light beam
Enter Speed by pressing blue button 4 times, then green
+Make 10cm long black card and fix to object (eg model car)
* Point light sensor at light and ‘break’ beam using card.
* To STOP a Speed session press the Red button

Note data is not stored in Explorer - use OReal Time® mq,

Setting the clock and calender \
Explorer has a built in clock which some software uses to
‘time-stamp’ when an experiment took place.

Go to Set time by pressing blue button 5 times, then green
+ Use blue button to move cursor & Red/Green to change
Security Stamp

You can permanently store your name, post code etc in an
Explorer - only offered by some software, eg LogIT Lab
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Measuring Temperature

Explorer has a built in temperature sensor located on channel 1. Temperature is measured in degrees Celsius ("C)
Although the internal device cannot be used for measuring liquid or steam, it is still a very useful sensor for
measuring both room and outside air temperatures. The thermometer shaped hole and sensor are specially
designed to allow a good air flow so that quite rapid changes in temperature can be displayed and recorded.

(An external temperature sensor with stainless steel probe and covering a wider temperature range

is also available and is designed for measuring the temperature of liquid, soft soil etc)

Fair testing

* Explorer has a dark coloured case and so will naturally
both heat up and retain a lot of heat energy. If you are
measuring air temperature in sunshine make sure that the
. . Explorer itself is kept in the shade so that air temperature,
-10 to +50 Celsius and not the case temperature, is actually measured.

Temperature range

This is the most temperature sensitive area

* Behind the thermometer shaped vent is a small component called a thermistor and its electrical resistance
l changes with temperature. Explorer measures the resistance and then converts this value to temperature

Avoid getting Explorer wet and NEVER allow any solid or liquid, moisture or steam to get inside through the
temperature vent or any other opening. Remember that rapid large changes of temperature will also cause
condensation and could damage Explorer. In an accident remove batteries immediately and seek advice.
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Measuring Sound Level

Explorer has a built in sound level sensor located on channel 3. Sound level is measured in Decibels (dB).

In the middle of the ear shaped symbol is a small hole where the sound passes through to a small microphone.
You can use the sound sensor to measure sound from a wide variety of natural and man made sounds - from a
quiet conversation to a loud band - it can even measure the classroom noise if teacher has to leave the room!

Sound Level range

50 to 100 decibels (dB)

Fair Testing

* The sound sensor is fairly directional so that you
can point the Explorer at various sound sources and
measure them, but remember that sound is reflected
from some surfaces and so be sure that you are not
also measuring sound from other places too

* When using Explorers Snapshot mode push green
button very gently when storing readings otherwise
the sound of the button click will affect the data.

¢ Behind the hole in the ear icon is a small microphone. Because most sounds are made up of a very quickly
changing series of waves Explorer averages and ‘smooths’ the microphone signal so that it is easier to see.

Avoid getting Explorer wet and NEVER allow any solid or liquid, moisture or steam to get inside through the

<J Warning: Prolonged exposure to noise levels of 90dB or more can cause permanent damage to hearing.

sound ‘ear’ or any other opening. In the event of an accident remove batteries immediately and seek advice.
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Measuring Light Level

Explorer has a built in Light sensor located on channel 2. This same sensor can be used for measuring both light
level and for timing - this page explains how it is used for level. Light level is measured in LUX.

The light level sensor has an extremely wide measuring range of 0 to 20,000 LUX. Even so, on a very bright sunny
day, just like our own eyes, the sensor can have too much light. So, just as with human eyes, the level can be
reduced by using a filter (like sunglasses) to cut down the light as explained in the Investigations guide later.

The sensor incorporates a filter to ensure it responds similarly to the human eye’s visible wavelength range.

Fair Testing

+ Although it may be tempting to point the light sensor
straight at a source of light, this is generally not good
practice and can cause serious damage if it is pointed

Light Level range at the sun. So, just as a photographer does with a light
meter, the light sensor should be pointed at a surface
0 to 20.000 LUX or ‘target’ so that you measure the reflected light. A

large white card is usually ideal.

» Keep the Explorer ‘eye’ clear of dirt and dust as the
hole is very small. If required it can be very carefully
cleaned with a soft photography lens blower-brush.

Behind the very small hole in th eye is a sensor called a Photo-diode. This device converts light level to a
voltage which is measured by Explorer and converted into LUX, a standard unit of light measurement.

Avoid getting Explorer wet and NEVER allow any solid or liquid, moisture or steam to get into the ‘Eye’ or any

l
; Warning: Never look directly or point Explorer at the sun or any extremely bright light.
other opening. In the event of an accident remove batteries immediately and seek advice.
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Measuring Time and Speed

As well as measuring light level, Explorer’s light sensor can also be used for measuring Time or Speed by detecting
an object passing in front of the ‘eye’ and measuring how long it takes for the object to pass through the light ‘beam’.
If the length of the object is also known, then the speed at which it is travelling can be derived.

You will find it easier to try Timing first; select Timing mode using the blue menu key and point Explorer at a window
or light. Now break the light ‘beam’ with your hand and you will see that Explorer Times the event. Now select the
Speed mode and pass a 10cm wide dark card through the beam - Explorer shows the Speed in metres per second.

Fair Testing
Explorer ‘eye’

Explorer fibre optic ¥never put * The best and most accurate timing will be achieved
: by moving the card or object as close to Explorer’s
anything near. o, ible so that the focal ‘beam’ width i
a human eye eye’ as possible so that the focal ‘beam’ width is as

narrow as possible. You can also clip a fibre-optic in
the ‘eye’ so that you can time events further away.

*You can use a Fibre optic to measure light level or time/speed
work away from the Explorer. Only ever use the correct Fibre-optic
cable which is available from your Explorer supplier or DCP.

Fibre optics are ideal for education because they are flexible,
electrically safe (even in water) and easily cut with a sharp knife.

Be careful not to coil smaller than 100mm or fibre may be damaged

+ Some artificial light sources, such as fluorescent
lights, “flicker’ because the light is actually switching
on and off very quickly with the ac mains supply.
Because Explorer is designed to time fast changes,
a flickering light source can confuse the sensor, so
where possible use natural light or a torch etc.

* Most datalogging software, including LogIT Lab and Insight, support a Time and Speed function. You connect
l Explorer to the computer and make timing and speed measurements in a similar way, but on the computer screen

Warning: Never look directly or point Explorer at the sun or any extremely bright light.
Avoid getting Explorer wet and NEVER allow any solid or liquid, moisture or steam to get into the ‘Eye’ or any
other opening. In the event of an accident remove batteries immediately and seek advice.
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( Question

Solution )

| have fitted four batteries but nothing happens on the
display when | press any of the Explorer buttons

| have other USB accessories for my computer which take
their power from the computer but my USB Explorer does
not seem to work without batteries

Can | turn off internal sensors | am not using?

Sometimes when | am running a long experiment with
Explorer graphing live on my computer it stops logging.

My Explorer seems to be doing some odd things but my
batteries are OK - can | reset the Explorer?

| have tried using the fibre optic to enable me to measure
light level but | find the readings are quite a bit lower.

| wish to use Explorer as a hand held meter but the display
automatically turns off after a while - can | keep it on?

LogIT Explorer

Remove and check that that all batteries are fitted correctly as
shown in the battery holders. They must all be new Alkaline
batteries - others will not work properly and must not be used

Because Explorer needs to be able to work away from the
computer to log and store sensor data, you always need to
have batteries installed.

Most Explorer software lets you switch on and off sensor
traces. But if you want to switch off an internal sensor you
can plug in a standard unused 3.5mm stereo jack plug (from
most electrical suppliers) which will stop that sensor working.

Some computer Oscreen saversO can interrupt continuous
datalogging, so we suggest screen savers are turned off.

Occasionally any microprocessor based system may need
resetting. To fully reset Explorer, remove 1 battery, wait for
around 10 seconds and then while holding the blue button
down refit the battery - Explorer should now fully reset.

Fibre optics do lose some light but you can reduce the loss
by carefully cutting the fibre square with a sharp knife.

Keep the meter display on by pressing and HOLDING green
button on for more than 4 seconds when switching on .
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Explorer sensors and accessories

¥Explorer Temperature Probe ¥Explorer Voltage Probe
Range: -10to +110°C Range: 0 to +10 volts dc

¥Explorer Fibre Optic
Extends range and versatility
of built-in light sensor

¥Explorer Sensor Extension lead

¥Explorer Pulse Monitor Extends sensor cables by 3 metres

Clip-on Heart rate sensor

¥Explorer pH Probe

Range: 1 to 14 pH ’-3‘\\'

Q‘\\‘

(For more information please contact your Explorer supplier or see www.dcpmicro.com >
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Care & Acknowledgements

LOOKING AFTER YOUR EXPLORER

LogIT Explorer is designed as an educational tool and although durable it requires the reasonable degree of care which any eledronic product
of this nature needs. Never plug anything into Explorer other than official LogIT Explorer sensors and accessories. Please readthe warning
guides throughout this book and in particular do not allow Explorer to get damp, wet or expose it to any extremes of temperature or shock. If
the unit is accidentally exposed to any of these conditions it could malfunction and serious damage result. In the event of any problems
remove the batteries immediately and seek advice. Always dispose of used batteries safely.

ACKNOWLEDGEMENTS AND COPYRIGHT

The LogIT Explorer system was developed and designed in Great Britain by Steve Cousins, David Hagan, David Palmer and Andrew Rause.
The design team express special acknowledgment to Dick Cianchi for the conceptual styling of the case and would also like to thank family,
friends, education and commercial colleagues for their support.

This manual was written and designed by David Hagan-Palmer BSc, PGCE and David C Palmer. Illustration support by Remark design.
Contents and concepts are copyright ©2001 DCP Microdevelopments Limited. The manual may be copied by the purchasing establishment
for the educational support of LogIT Explorer provided that original copyright and product acknowledgement is retained. Any other
reproduction in whole or part is prohibited without prior written permission from the publishers. LogIT and LogIT Explorer are trademarks
of DCP Microdevelopments Limited. All other trademarks acknowledged.

The manual was written and designed on Apple Macintosh G4 computers and mastered on a Xerox N2025 Laser Printer.

LogIT Explorer is designed as an educational tool. The designers and manufacturers cannot be held liable for any special, incidental,
consequential, indirect or similar damages due to loss of data, loss of business profits, business interruption or any other reason resulting
from the use of LogIT products, even if they have been advised of the possibility of such damages. Not for use in life support applications.
First Edition June 2001 Published by DCP Microdevelopments Limited, Norfolk, Great Britain. www.dcpmicro.com

DCP
microdevelopments

www.dcpmicro.com

Electromagnetic compatibility declaration
The LogIT system and accessories are designed for use as education and training
equipment. “The use of this apparatus outside the classroom, laboratory, study area or

similar such place invalidates conformity with the protection requirements of the EEC
Electromagnetic Compatibility directive (89/336/EEC) and could lead to prosecution”.
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Introduction to Investigations

These investigations are based around the Explorer’s internal sensors and are designed to give an understanding of how they and the Explorer
can be used within the classroom by pupils to carry out curriculum based activities. It is only a small sample of what is possible with the
LogIT Explorer datalogging system. External sensors are also available which expand the range of possible investigations even further —
these can be purchased separately from your LogIT supplier, details of which can be found on the DCP web site — www.dcpmicro.com.

The investigations have been written from the teachers perspective rather than the students and it is up to individual teachers to adapt the
work for the abilities of the pupils and produce suitable worksheets, if required, for them. The reason for choosing this approach was that
the Explorer covers such a wide age range with such a broad level of child development and ability - a worksheet written for afive year old
would not be suitable for use by an eleven year old and visa versa. Reference to fair testing has been made throughout so as to emphasise
the need to carry out investigations in a controlled manner so that comparisons can be made - factors include; only one variabk is changed
between experiments; outside influences are reduced; control samples are used to compare against ‘normal readings’.

The following gives brief details of the example investigations; they are not in any particular order and can be used as standalone lessons.

Sound B
These investigations are based around the sound sensor and deal with the properties of sound such as the effect of distance andblocking.
They also look at different sources of sound and how sounds can be changed.

Light B
Two of the investigations look at the properties of light such as reflection. The last of the three is designed for the upper age range of
Explorer and looks at a different way of using the light sensor in an investigation — in this case, looking at the rate of a chemical reaction.

Environment D
Two of the investigations show how the Explorer can be used to monitor the environment we live in over a long period of time. It also
enables pupils to practice the skill of interpreting data and drawing conclusions.

Time/Speed b
These two investigations demonstrate how the Explorer’s internal light sensor can also be used as a light switch to carry out time or speed
investigations. Both the lessons look at different types of forces, in particular friction and elastic.
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