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Components

A – The Mechanics

When you get your kit, please open the boxes and make sure you have everything you need. (Shown in the diagram below). (A-I come in the gear pack)
	A  2 red support pieces
	B  A very small cog
	C  2 orange cogs

	D  4 green cogs
	E  2 Bolts
	F  6 Nuts

	G  2 Long axles (aluminium)
	H  1 short axle
	I  2 Brass Ferrules

	J   a motor
	K  4 wheels (yellow)
	L  4 pieces of corriflute

	M 1 piece of foam
	N  1 length of straw
	O 1 piece of black card
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B - The electronics
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Putting the car together

The gearing assembly came with a motor (3V) attached which we swapped for a better quality motor (12V) which would run from the 9v supply. Below are the order details. Both products are available from RS electronics. (ordering available)

 323-4903 Motor,22mm dia,5W,12Vdc,6647rpm,precious metal brushes,single shaft,sleeve bearing £26.04

238-9844 Motor,3Vdc,RE280,3 pole,fitted with multiratio gearbox £7.32

 To replace the 3v motor with the 12v follow the steps below. 

First remove the 3v motor by levering off the drive sprocket from the motor shaft then removing the red plastic mounts. Next remove all gearing assembly so you are left with red plastic mounts (make a note of how the gearing was assembled to aid reassembly). Once red plastic mounts are free you will need to drill out the round hole to fit the raised plastic circle on the end cap of the 12v motor that the drive shaft protrudes from. (see diagram below) We think it is a 10mm drill bit you will need but may also need a little filing with a round needle file. Once the hole has been widened the power tabs on the motor need to be bent back so that they run parallel to the direction of the shaft. (see diagram below).
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Now the mounts can be reassembled with the new motor in position. The new motor is slightly longer than the old one so you will need a few washers to make the long spacers (that the bolts terminate into) a snug fit. Next attach the drive sprocket onto the new drive shaft, the fit with the new shaft will be a little loose but a drop or two of superglue on the shaft before you push on the sprocket should provide a secure fit. Be careful not to push the sprocket too far onto the shaft or it wont mesh with the gears when you reattach them! Finally the gearing can go back into the mount. The system is designed so that it offers a range of gear ratios so you will want to play about a bit
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The body and Lid
Use a plastic container with a secure fitting 
lid  approx size 120x170x50mm 
(a plastic tub of the sort used in takeaways is ideal)         
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1. The axles 
The holes for the axles are already made in one of your two boxes

The aluminium rods are already cut to a length of 150mm.
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Check each turns freely in the holes made. If not, use a heated nail (or even the axle itself) to enlarge the hole
2. The Lid 

The lid of one box has 2 holes bored in it – these are for the switch and the LDR to fit through.
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3. The beaker holder

This sits on top of the LDR. 
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Take the 4 semicircles of Corriflute (L) and the foam circle (M) and make a foam ‘sandwich’. (Effectively you get 3 circles one on top of the other) Use electrical tape to fix the Corriflute and foam together into a single piece. The idea is that the hole should be deep enough so that it will hold the beaker when the car is moving.

B. The gears

The gearing comes disassembled.  So you will need to put it together. Try not to hurry as it is easy to make mistakes – as we have found!
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Before you start, here is a picture of one of the side pieces showing you which  hole to use for which item.
You should note that only one of the pieces has the enlarged hole for the motor rear shown in the picture. The smaller hole is where the spindle goes.

1. Assembling the frame
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Slot the motor (J) into the large hole on one of the red side pieces (A) and then fix the 2 sidepieces together using the bolts (E). 
To stop it moving about, you will need to put in double nuts (F). 
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When you push the bolt through the first side, put a nut on and move it right the way down so it is snug against the other side of the plastic. Put another nut on the end of the bolt and spin it down a cm or 2, do the same for the other bolt. THEN put the other red side on. Put another nut on the end of each bolt and tighten until snug and tighten up the inner bolt as well so that there is no slippage at that side as well. 

2.  Assembling the gears

a. Place the small cog (B) on the end of the spindle of the motor.
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Take the small axle (H)
i. Take a green cog (D) and an orange cog (C)– without dots marked on them

ii. Put the orange cog (C) on the end of it – with the smaller side facing the end. This cog should be tight and not turn round the axle. 
iii. Slide the green cog (D) along from the other end (facing the same way). This should be able to rotate freely. 
iv. Slide the small brass ferrule (I) along behind the second cog and put that axle aside

c. Take one of the large axles (G)
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Take the green cog (D) and the orange cog (C)– with the dots marked on them

ii. put the orange cog (C) 4-5cm from one end of the axle – with the smaller side facing the end. This cog should be tight and not turn round the axle.

iii. Slide a green cog (D) along from the other end (facing the same way). This should be able to rotate freely.

iv. Slide the larger brass ferrule (I) along behind the second cog and put that axle aside. This is quite a tight fit and you may need to file down the end of the axle to get it over.
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d. Slide the cogs through the holes on the red frame and make sure they mesh.
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e. At this stage, it is a good idea to test the motor. Take the circuit assembly, attach a battery and fix the 2 loose wires (orange and black) to the motor terminals. Press the push switch and make sure all the gears turn smoothly.

When you are happy that all is working, (ie the motor turns, all the cogs move and the axle turns) you can solder the motor connections - or have it done for you. 
Put some pieces of double sided sticky tape on the bottom of the gear assembly and carefully manoeuvre the assembly into the box, threading the axle through the holes made for it.  You may need to slide the axles at least partially out and do a bit of pushing but it will fit.
Place the circuit board and battery inside then car body 
Test again to make sure that the motor still turns and moves the axles.  
C. Assembling the Car 
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The wheels

10mm pieces of drinking straw (N) can be used as spacers between the external wheels and the box to reduce movement sideways. Fit the four wheels (K) by pushing them onto the axles.     

2. The Controls
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As well as the push switch, the LDR and the wires for the motor, you will also see there is another part of the circuit – a small, rectangular bit of circuit board with 2 round blue controls on

One of these controls the speed of the motor (and hence the car) while the other one controls the sensitivity of the LDR.
Use a pair of scissors to make a slot wide enough for the wires to fit through and then mount this board on the outside of the car using Selotape ‘sticky fixers’ (sticky pads).
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The push switch

Undo the nut at the top of the switch. Feed the switch through the hole in the lid, put the nut back on and tighten it to hold the switch in place. You can use electrical tape to make sure it is firm.
4. The beaker holder

Cut a piece of black card (O) approx 60mm square and cut a circle in it to fit the LDR. Stick the card to the bottom of the beaker holder. Push the LDR through the hole in the lid.  Position the beaker holder over the LDR and gently push it through the hole in the black card so it is flush with the bottom of the beaker holder. Stick the beaker holder over the LDR hole in the lid using double sided sellotape. This will stop unwanted light getting to the LDR.

 Fit a battery and snap the lid on the box to give the finished article ready for testing.
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On the long side of the container make a mark 20mm up from the bottom of the container and 20mm in from the edge and mark a cross on the line.  This will be where the axle for the wheels comes through. Repeat the process for each corner

Using a heated nail push holes on the “X” approx 2mm in size for the axle to push through. It shouldn’t be held too tight as it is needed to turn the wheels. Repeat for the other axle. Put both axles through and make sure they turn freely.
Take the lid of the container, measure and mark a line along the centre of the length (approx 60 mm).  From one end measure and mark 50mm (Hole A) and measure and mark 75mm from the other end. (Hole B)

For Hole A, use a heated cork borer (No 3) to make the hole big enough to fit the push switch. 

For Hole B, use a heated cork borer (No 9) to make the hole big enough to fit the LDR snugly.

Supplies

All prices correct as of January 2013

Gearing Kit

MFA 917d Series Multiratio Motor/Gearbox


£4.54

http://www.rapidonline.com/Electrical-Power/MFA-917D-Multi-Ratio-Gearbox-and-Motor-64469
Replacement motor

(Original product discontinued - Waiting to be sourced)

Axles

Aluminium Axle 300mm X 3.2mm Dia - Pack of 50
£11.08

http://www.rapidonline.com/Education/Steel-and-Aluminium-Axles-06-6034
Wheels

Wheel Polythene 75mm(10)pk




£7.99
http://www.rapidonline.com/Education/Wheel-Polythene-75mm-10-pk-37-2230/?sid=0824a784-5183-40d3-af2b-51a7c34b6a1c
Circuit board and other electronic bits – all from Rapoid Electronics  http://www.rapidonline.com 

See Wiring Diagram
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