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This manual may be reproduced freely within an educational establishment provided it is
not used for commercial gain.
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Technical Information
Plug top supply voltage 9-12 V DC - centre positive.
Digital inputs protected to 15 V.
Digital inputs protected against reverse polarity.
The two digital inputs are TTL compatible i.e.

0 - 1 V (approx.) is logic 0
3 - 5 V (approx.) is logic 1.

With a Light Bridge connected the input is held high.
The red LED is off when an input is taken low.

Time Intervals and Event Times have been rounded to three decimal places.
With the debounce delay set to zero the minimum time between events is
< 50 µs.
Speeds have been rounded to 2 decimal places.
The error in the Fast Timer is between -0.02 ms and +0.01 ms
ThemaximumTimeinterval is999.99 s.
The maximum time between events is 999.99 s.
The Gap Time range is 0 — 999.999 s.

Associated Equipment
Fromdjbmicrotechltd:-

TSABatteryLead B1-1000.20
LightGate cable for Unilab Slave LightGate B1-1000.40
LightBridgeB1-1000.35
LightGateReceiverB1-1000.30
LightGateTransmitterB1-1000.25
DPST Switchfor ‘g’byfree fallA1-1035.00
ReactionTimerSwitchesB1-1000.10
SoundSwitchesB1-1000.05
TimingPlateB1-1000.16
Projectiles, Energyand TimingapparatusB1-1000.12
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Introduction
WelcometoTime-Speed-Acceleration(TSA). Thismanual isacomprehensive
guide to the use of this versatile measuring instrument.

To obtain the best results from TSA work your way through each section of this
manual. It won’t take you long and it will give you an insight into the versatility
of the instrument and its potential areas of application.

What can TSA Measure ?
TSA can operate in a number of different modes.
It can :-

a) measure time intervals (4)
b) measure event times (8)
c) be used as a fast timer with a resolution of 10 µs
d) measure gap time
e) be used to develop the concept of acceleration (v1, v2, dt)
f) measure speed (4)
g) measure acceleration (2)

Power Requirements
TSA has been designed to run from a plug top power supply, centre positive,
set at 9V. Alternativelyifyouaredoingwork where there isno mainspower then
a PP3 battery can be used to power TSA and the djb microtech Light Gate. For
this you will need our Battery Lead.
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Portability
Using our PP3 Battery Lead it is possible to operate TSA without a laboratory
power supply. This could lead to interesting experiments being tackled outside
the laboratory.

ThecurrentdrainofTSAwitha djbmicrotech LightBridgeconnectedis<25mA.

It is quitepossible tooperate TSAwithaUnilab lightgate fromaPP3typebattery
but this will place a much heavier demand on your battery. This problem can be
circumvented by using a ‘6 pack’ AA cell holder instead of a PP3.

In hot countries where the mains electricity is erratic or non existant then using
rechargeable batteries makes the use of this instrument possible. Solar cells can
be used to recharge the batteries.

Teaching with TSA
TSA is a very powerful and easy to use instrument which produces answers
quickly. However, before pupils have access to this instrument they should
have a basic understanding of the Physics principles involved e.g.

• speed = distance/time
• acceleration = change in velocity/time for the change

Once the basics are understood and pupils can operate TSA confidently then
they can start investigating and exploring their world:-

• Do heavier objects have a greater acceleration?
• Is the acceleration up and down the slope the same ?
• What is the effect of the type of surface on the final speed ?
• How is the acceleration of a radio controlled car affected by battery

usage ?

Additional ideas for using TSA are on our website at www.djb.co.uk.

18


