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	a line-tracking mouse


ENGINEERING ASSIGNMENT
	WHAT YOU DO
	
	You research and build a Line-Tracking Mouse.  This is an intelligent robotic mouse which tracks a black line using three photo interrupters in its ‘eyes’.
You will have to select all the components, tools, and equipment yourself. Having constructed the mouse, you will have to test it against a specification, race it, conduct research and make recommendations on suitable modifications to make it go faster and increase its marketability. 

	
	
	

	EQUIPMENT AND MATERIALS
	
	· Components for a Line Tracking Mouse 

· A computer with access to the internet.

· Tools for constructing electronic circuits

· A Multimeter for testing electronic circuits

	
	
	

	QUALIFICATION UNITS 
	
	GCSE Engineering

Unit 2: Engineered Products


	TASK 1
	
	Gantt Chart

Use a computer to create a Gantt Chart Table similar to the one shown in the Information Sheet Gantt Chart for Design, which is part of this assignment.

	
	
	

	TASK 2
	
	Components and equipment

Use the Parts List and assembly diagram to select all the components required to build the Mouse from the stores area. 
Select the tools and equipment you will need to construct and test the Mouse from the workshop.

	
	
	

	TASK 3
	
	Build the Mouse
Follow the assembly diagrams to build the mouse.

	
	
	

	TASK 4
	
	Research
Research methods of improving the performance of the Mouse. This will include battery technology, and materials.  Follow the instructions on the Task Sheet Line-Tracking Mouse: Research.

	
	
	

	TASK 5
	
	Production Plan

You must use a computer to create a Production Plan.  Consult the separate Information Sheet Production Plan. 

	
	
	

	TASK 6
	
	Method Statement
You must produce a written Method Statement document that details exactly how to carry out each stage of the Production Plan, listing the necessary tools, equipment, parts, relevant Health and Safety issues, and the quality control points during the construction of the Line Tracking Mouse. You must use relevant drawings and images to enhance your description. It is essential that the document is grammatically correct and your meaning is clear to the reader. 

	
	
	

	TASK 7
	
	Specification for Testing Line Tracking Mouse

As the Line Tracking Mouse has no technical specification one will have to be created to provide a benchmark for testing purposes once your Mouse has been completed so it can be compared against this.
Follow the instructions on the Information Sheet: Suggested Specification for Testing Line-Tracking Mouse.



	
	
	

	TASK 8
	
	Testing

To test the Line-Tracking Mouse you will need to design a track layout made from black electrical tape to be fixed on a flat board 60cm to 1 metre in width by 2 to 3 metres in length that will allow you to carry out a series of trials to find out its maximum and average speeds, and its turning capability with different types of batteries. The layout should have at least two tracks of equal length that allow timed races to be carried out.  You must allow at 2.1 metres on each side of the board for spectators.  Evidence must be submitted showing clearly how you calculate the area of the board and the minimum area of the room required.  Produce a scaled drawing of the track layout and room. 
You must provide written evidence of how you tested the Line Tracking Mouse against the specification. You must carry out at least 20 speed runs to calculate:
· the average speed

· the range of speeds 
of the Line Tracking Mouse.   The results must be presented in an appropriate form with correctly labelled axes. You must describe what your results tell you about the Mouse’s performance. 

Produce a written description of the testing against the specification.

	
	
	

	TASK 9
	
	Increasing the Speed
Follow the instructions on the Task Sheet; Increasing the Speed to see if you can improve the performance of your mouse before the race.  Explain to a group of students what steps you have taken to increase the speed.  Be prepared to answer questions and discuss the issues with your audience.  Your talk should last at least four minutes.

	
	
	

	TASK 10
	
	Race
Now that you have tested and tuned your Line Tracking Mouse there will be a competition to find the fastest Mouse within your group of students. Write a newsletter that describes the competition as part of the evidence for your portfolio. 

	
	
	

	TASK 11
	
	Components List

Part of an engineer’s job involves selecting and ordering components for projects and analysing the costing totals. Create a spreadsheet for re-ordering ALL the component parts for the Line Tracking Mouse with columns headed 
· Quantity
· Description
· Supplier
· Reference Code
· Price for each component
· Minimum component order price
The spreadsheet should be created with an equation to calculate
· the total cost of the Line Tracking Mouse components
· the Total Cost including VAT
· the percentage cost of a part against the total cost. 
Finally you should breakdown the costs into four areas:

· electrical and mechanical components
· batteries
· wheels
· gearboxes 
which should be displayed as a bar graph or a pie chart. 

	
	
	

	TASK 12
	
	Increasing Sales

You must research and develop ways of increasing the sales of the Line-Tracking Mouse.  You could do the following:
· Research using questionnaires and discussions about what customers would like

· Use your IT skills to analyse the data and summarise the results

· Decide on the best options and give your reasons.

· Generate ideas, sketches, shapes and names for your Line Trackers.

· Create a poster with images and text to advertise the Line Tracker

· Use your IT skills to generate other marketing ideas

· Create a poster with images and text to advertise the Line Tracking Mouse Race

· Create a sponsorship letter to try and generate support for the Race.

	
	
	


	INFORMATION SHEET

	GANTT CHART FOR LINE-TRACKING MOUSE

	

	STUDENT NAME
	
	

	

	
	WEEK 1
	WEEK 2
	WEEK 3
	WEEK 4

	Checking Parts
	
	
	
	

	Up to Board Assembly
	
	
	
	

	Main Board Assembly
	
	
	
	

	Gear Box Assembly 
	
	
	
	

	Gear Box Testing
	
	
	
	

	Assembly of Main Parts
	
	
	
	

	Quality Control Tests
	
	
	
	

	Testing Mouse against the specification
	
	
	
	

	Research improvements to the design
	
	
	
	

	Research sales improvements
	
	
	
	


	TASK SHEET

	LINE-TRACKING MOUSE: RESEARCH

	As part of your research into the Line Tracking Mouse investigate one of the following 

· “How a Battery Works” at www.howstuffworks.com  and www.bbma.co.uk .  Produce a written summary of what they say.

· Research microcontrollers at  www.rev-ed.co.uk and summarise what is said about microcontrollers at the beginning of the PICAXE Manual found under the Data sheet heading, and at www.howstuffworks.com to summarise what is said about microcontrollers in the section headed Electronics.  Now visit www.duracell.com/oem/ and look at the Alkaline Manganese MX1500 1.5V AA battery. Make some notes about the graph of discharge characteristics.  Now go to the www.energizer.com website and look for the Energizer E91 1.5V AA Alkaline battery.  Look at the graphs for the discharge “Industry Standard Tests” and compare the results with those for the MX1500.  Provide a written summary of what the graphs show.

Research also the materials used in making the Line-Tracking Mouse, and write a report which summarises why they have been used rather than others. For example, why the gear wheels are made of plastic rather than metal. 

       a. Printed Circuit Boards              b.  Solder         c.  Flux Cleaner   

       d. Battery  and motor holders      e.  Gears          f.  Electrical wiring & sockets

       g. Mouse base                             h. Resistors 



	INFORMATION SHEET

	SUGGESTED SPECIFICATION FOR TESTING LINE TRACKING MOUSE

	     Number & Type of Batteries used: ____________ 

     Battery (Ah rating) : _________ Max. Current Consumption: _______

     Maximum D.C. Supply Voltage: _____________

     Normal Mouse Running Time: __________

     Weight (no batteries): _______gm   Weight (with batteries) _____gm

     Maximum Height: ______ cm  Maximum Width: __________ cm

     Maximum Length: __________ cm

     Max. Track Width: ________cm    Min. Track Width: _______cm 

SPEEDS MUST BE BASED ON AT LEAST 20 TEST RUNS

    Maximum Speed: _________  Feet per second  __________ mph

   Maximum Speed: _________  Metres per second _________Km/hr

   Minimum Speed: __________  Feet per second __________mph

   Minimum Speed: __________  Feet per second __________mph

   Average speed: ___________  Feet per second _________mph

   Average speed ___________  centimetres per second _______Km/hr

   Minimum Turning Circle Diameter: _____________________. 




	TASK SHEET

	INCREASING THE SPEED

	Use the following information to calculate the speed of your Line Tracking Mouse and make recommendations on how to increase the speed. You must provide practical evidence to prove your theory.

                   MOUSE WHEEL DIAMETERS INCLUDING TYRES = 35.75mm

                   MOTORS 8,000 rpm

                   GEAR RATIO: 10T/36T x 14T/36T x 14T/36T x 14T/36T

                  36         36         

                       14

                                                             Wheel Diameter

       36                                                   35.75mm  

               14       14

   10           14        14 

                               36     (number of teeth on each gear wheel)

             Motor

             Shaft (8000rpm)




key skills

LINE-TRACKING MOUSE ASSIGNMENT
	STUDENT’S NAME

	


	KEY SKILLS COVERED
This assignment addresses the skills highlighted in bold type.  
Circle those which have been achieved by the student.
	LEVEL 1

	
	
	
	
	
	

	
	C1.1.1 
	
	N1.1.1 
	
	ICT1.1.1 

	
	C1.1.2 
	
	N1.1.2 
	
	

	
	
	
	
	
	

	
	C1.2.1
	
	N1.2.1
	
	ICT1.2.1

	
	C1.2.2 
	
	N1.2.2
	
	ICT1.2.2

	
	C1.2.3
	
	
	
	

	
	
	
	
	
	

	
	C1.3.1
	
	N1.3.1 
	
	ICT1.3.1

	
	C1.3.2
	
	N1.3.2
	
	

	
	C1.3.3
	
	N1.3.3
	
	

	
	
	
	N1.3.4
	
	

	
	
	
	
	
	

	
	LEVEL 2

	
	
	
	
	
	

	
	C2.1a.1 
	
	N2.1.1 
	
	ICT2.1.1

	
	C2.1a.2 
	
	N2.1.2 
	
	

	
	C2.1a.3 
	
	N2.1.3 
	
	

	
	
	
	
	
	

	
	C2.1b.1 
	
	
	
	

	
	C2.1b.2 
	
	
	
	

	
	C2.1b.3
	
	
	
	

	
	
	
	
	
	

	
	C2.2.1
	
	N2.2.1
	
	ICT2.2.1

	
	C2.2.2 
	
	N2.2.2
	
	ICT2.2.2

	
	C2.2.3
	
	
	
	

	
	
	
	
	
	

	
	C2.3.1
	
	N2.3.1 
	
	ICT2.3.1

	
	C2.3.2
	
	N2.3.2
	
	ICT2.3.2

	
	C2.3.3
	
	N2.3.3
	
	

	
	C2.3.4
	
	N2.3.4
	
	


	COMMENTS


	


teacher’s notes
LINE-TRACKING MOUSE ASSIGNMENT
	
	
	The Line-Tracking Mouse kit of parts can be bought from Rapid Electronics Ltd., Severalls Lane, Colchester, Essex CO4 5JS.  Telephone  01206 751166.  Website: www.rapidonline.co.uk .  Its order code is 13-1035, price £8.99 +VAT (Price correct at June 2006).  An extract of the Assembly Diagram is attached below to indicate the nature of the task.  
Take the kits apart and put the components into a stores area, so that students select what they need from the stores area using the assembly diagram.
The mouse-racing section of this assignment can be used to generate general interest, even media interest, in the engineering course, as indicated in the examples of newspaper articles below.

	
	
	

	POSSIBLE VARIATIONS

	
	The Communications and Application of Number aspects of the assignment could be extended as follows.

The racing room

For this part of the assignment students are required to measure their track board, then allow 2.1 metres on all sides for spectators. Typical questions could include:

· Calculate the minimum size room, which would be required for this.

· Calculate the area of the track board.
· Calculate the floor area of the room.
· Calculate the ratio of the area available for spectators to the area of the track board.

· Draw a scale drawing of the room with the track board in place.
· What percentage of the total area of the room does the track board take up?

· Draw a scale diagram the room, with the track board in position.
· Assuming that the room will be 2.7m high, calculate the volume of the room.
· How could you check your volume was correct?

· How about suggesting that for Level 2 they design a circular room to meet the requirements and calculate the area and volume of the room?

For Level 1 some guidance would need to be given for some of the calculations and the questions for Level 2 would need to be less straightforward than for Level 1.
Sponsorship

Imagine that you are the secretary of your school / college line tracking mouse racing club. In this task you will write in business letter format a letter to a local company asking them if they would be willing to provide a trophy for your forthcoming time trial event.

To complete this task you should first create a letterhead for your club, using both text and image.

Use your letterhead to write to a local company to ask if they would be willing to sponsor your club by providing a trophy for the coming time trials. Explain in the letter how in return for providing the trophy they will gain valuable advertising for their company. The letter should be in business letter format.

Time Trials

The results from 10 timed runs (level 1) or 20 timed runs (level 2) will be used to calculate the mean and the range. In addition students could be asked to comment on such areas as:

· How can you check that your mean makes sense?
· Is there a difference between battery types?
· Which mouse performed the best?

· If two or more drivers used the same mouse was there a difference in the drivers?
· Was there a difference between the two (or more) different tracks? If so could you suggest why?

Costing

The costing is developed in spreadsheet format as detailed in the assignment.

In order to satisfy the key skill requirements the students could be asked to answer further questions, such as:

· Calculate the total price + VAT.
· How would you check that your percentages for the individual components are correct?

· Work out the ratio of electronic components : mechanical components.
· Describe what the bar chart shows.
Newspaper report

Write an article for your school / college student newspaper.  This could take the form of a report on the time trials, taking into consideration the age of your readers.  You could include information on subjects such as the drivers, the sponsors of the event, details of the mice etc.   Grammar and spelling must be accurate.  It would be helpful to provide an image to make the article more interesting for your readers.


LINE-TRACKING MOUSE EXTRACT FROM ASSEMBLY DIAGRAM
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LINE-TRACKING MOUSE EXAMPLE OF PRESS COVERAGE
[image: image2.jpg]Taking it
mice and
speedy

MOUSE racing at West
Suffolk College definitely did
not cause suffering to animals.
The mice involved were -
mechanical ones created by
GCSE engineering students
from Haverhill, Mildenhall and
Brandon, who built Line
Tracking Mice, small remote-
controlled vehicles that follow
atrack, as part of their course
work.

Lecturer John Hyland decided
it would be a good idea to
have a competition to see
which was the fastest. The
students raced their Line
Tracking Mice round a small
track.

The head of faculty of
technology, Gary Clarke,
presented Ben Knowles with
his prize, a Digital Multimeter,
donated by Rapid Electronics
of Colchester.

Ben, from Mildenhall College,
was the winner with a time of
28.26 seconds. Second
placed was another Mildenhall
pupil, Mark Inns, aged 15,
from Brandon, in 28.47
seconds.

Third place went to Carne
Willsher of Samuel Ward
Upper School with 28.66
seconds.

The students, from local upper
schools, are studying at the
college because it has
specialised engineering
facilities.

M RACING START ...
watching one of the
mechanical mice.
Picture:Roger Atbon 151813,





LINE-TRACKING MOUSE EXAMPLE OF PRESS COVERAGE
[image: image3.jpg]RACING RODENT: Ben Knowles with his race-winning electronic “mouse”

Fastest mouse in the west

y Anthony Carroll

MOUSE racing may seem a
cruel and unusual sport - but
not for a group of west
Suffolk students.

GCSE engineering stu-
dents built their own elec-
tronic mice and created a
race track to see who had the
fastest robot rodent.

The eight day release stu
dents from Samuel Ward
Upper School in Haverhill
and Mildenhall College of
Technology built their mice
at West Suffolk College in
Bury St Edmunds. The col-

lege uses its specialised engi-
neering facilities and lectur-
ers to help the secondary
school students in their stud-
ies.

The remote controlled
mice were built from stan-
dard electrical packs and
used a photo sensor to follow
a black marker around the
race course.

College lecturer John
Hyland said: “It took the stu-
dents about seven hours to
make their mice. We allowed
them to make modifications,
such as lighter wheels or dif-
ferent gear ratios, to

increase the competition.
“The race is a first for us
and it's a great way for the
students to gain first hand
experience of electronics.
Next year there will be up to
30 students so we might build

‘Dark horse in
betting stakes’

amulti-track course and have
bigger races.”

Ben Knowles won the inau-
gural race with an impressive
time of 28.25 seconds, nar-
rowly beating his closest rival

Picture: ANTHONY CARROLL

by .22 of a second. Ben, aged
15, studies at Mildenhall
College of Technology. He
was given a volt meter to cel-
ebrate his triumph.

A pleased Ben said: “T was-
n't the favourite for the race. I
suppose I was a bit of a dark
Thorse in the betting stakes.

“Ididn’t make any changes

good enough to w wn.hout
modifications. I want to be an
engineer in the Army and
today has given me a good
opportunity to try out some
of the things I have learnt so
far”
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