Vending Machine II

Vending Machine II is like those we see every day but built out of our beloved LEGO pieces. It dispenses 13 different products, cans, chocolate, popcorn, french fries, and so on. It accepts coins from 5 cents to 2€ and gives the right change.

This new MOC leads on from my previous work: Smart Candy Machine. Since becoming a member of PLUG, I have been encouraged to build a bigger and better one. This time, it’s developed much more than the original!

It took me all summer of 2006 to build it, but I have had this project on my mind for a long, long time… The body (where the products are stored) was virtually built in MLCAD to be able to work out the quantity and different types of pieces that would be required. After building the “brain”, where all coin control is processed, I bought all the pieces that were needed to build the body. Then, unfortunately, I had to destroy my Ferrari sets 8653 and 8386 to build the block in the back, responsible for reaching and dispensing each product. This way, almost everything is old style, but the back is new style (studless).

Functions:

1 – Firstly, the user inserts the coins, from 5 cents to 2€, six different coins are catered for, while the machine recognizes each one, the slot is disabled to avoid blockages.


2 – The user presses the number of the product required on the keypad (1-5). There are 13 different products (57 in total) and they’re numbered in three shelves, like this: 11, 12, 13… 21, 22, 23… 31, 32, 33….

3 – If insufficient money has been inserted, the LCD displays the amount needed for that product. If there is enough money, the product is released and the change given.

4 – There is a Return button to return the user’s money.

5 – As the change is given, a light comes on inside the flap. (
6 – All coins are saved in the appropriate box/drawer. These drawers can be opened by using a code chosen by me, which can only be modified through the NQC program.

7 – If the RCXs are always turned on, the machine’s memory knows how many of each of the products and each of the coins are stored so it never tries to release products or coins that are not present.

8 – There is also a fibre optic light for aesthetic purposes in the base of the machine where the products fall.

Specifications:

Pieces: I would also like to know…

RCX’s: 2

Motors: 8

Lamps: 2 (on the inside of change flap)

Sensors:

· 1 Rotation Sensor;

· 3 Light Sensors;

· 8 Touch Sensors (6 of them used in the keypad);

Programming language: NQC.

Special equipment:

· Extra wires (take a look at these instructions: http://www.brickshelf.com/cgi-bin/gallery.cgi?f=187610);

· Strong wire to make snacks spirals;

· Book spirals to save coins for change;

· Self adhesive aluminium tape to cover the ramp where coins have to make contact;

· Breadboard and resistances linked to the RCX inputs to identify coins and keys of keyboard;

· 2 acrylic parts, one to the front and one to the back like a drawer showing the mechanism in the main block;

· Some lamps to light up the products.

How it works!

1 – Coin Detector

This is the first step. The point is to get different values in input 1 by detecting the variation in electrical resistance of the different coins when inserted. Thus, I covered a base of tiles where the coins roll with a self adhesive aluminium tape. Because of the different diameters of the coins, they stop above the correct change spiral. (I’ll explain later). To make the program easier, I tried some resistances so that, in percent mode, coins get the same percentage as their own value! That was not the case for the 5 cent coin because “5%” will be used for the “5” of keypad, and for the 2€, because there is no 200%.

When recognized, the value is added to the one in the LCD display.

2 – Collecting Coins
Once the value of the coin is established, it is collected to make part of the change. I built a short car that travels, using one motor, along the spirals arranged in parallel that contain the coins. When the car reaches a spiral, there is another motor that makes the spiral spin; the same thing happens upon reaching each spiral. This way, I just need two motors to give the change. Moreover, when the car moves out of its standard position, a pendulum falls due to gravity and the slot locks, until the car returns (when the user is able to insert another coin). Spinning the spirals will dispense coins or move them back to accept new ones from the user. So, firstly, the car goes to the correct spiral, spins it to create a space in the front, where the coin will fit. Then, a third motor moves the platform, where the coin was recognized and puts it in the front of the correct spiral. Each spiral has a limit of about 10-15 coins.

3 – What happens if coins exceed this limit? / Coin Drawers

Well, there is a problem if they run out! If they exceed the limit of the spiral, there is a hole in the bottom where the coins fall into a box, like a drawer (as you can see in the back). These drawers are locked and they can only be unlocked by using a code chosen by me which can only be modified through the program. When the code is input, the motor responsible for putting the coins in the spirals, with the help of the Lego differential spinning it to the other side, unlocks the drawers. It is a simple mechanism as you can see in some of the pictures.

4 – Keypad

The same breadboard used to detect coins before is now used to create the keypad. Resistances attached to several touch sensors are linked to each of the 6 keys. This unique 6 on 1 sensor is in the same port as the coin detector. 5 of these keys, as already stated, are numbers to choose the products. The other one is a Return key. When pressed, the program goes to the change process, once it dispenses the amount shown on the display (when giving the real change, the value of the product chosen is subtracted before). This part will be explained better below. The number keys, when pressed cause the following percentage values: “1” – 1%; “2” – 2%; “3” – 3%...

5 – Dispensing the Product

First of all, RCX compares the amount inserted with the cost of the product and decides whether to dispense the product or refuse, showing the cost of the product in the display for a few seconds, so that the user can insert more coins.

To reach the products, I used the same idea as for reaching the change spirals. I just added one dimension. With 2 dimensions, a car moves in a vertical plane, being able to reach all of the products. An extra motor in the car dispenses each product. The best way to engage each product mechanism was using pulleys. Pins in the pulley of the car engage in the holes of the product mechanism pulleys. This works fine! How to know when the product falls? In the base of the machine I built a suspension with a touch sensor. I hope the suspension is strong enough not to one day cause a surprise. When the sensor is pressed the motor stops dispensing the product. A fibre optic is also connected to the output of this motor. This makes a funny effect in the base while dispensing products.

6 – Giving the Change

As stated before, the spirals that receive the coins are also the ones that release them as the change. The product cost decreases as the amount inserted increases. Coins of the highest value are given until the remaining change is lower than that coin, then it is repeated with the next value coin and so on until the change equals 0. I think that’s the easiest and best way to give the change.

Curiosity: a lamp inside the change flap turns on when change is given. This lamp is connected to the same output of the motor that dispenses the coins. (What happens when this motor is on, but coins need to be collected from the back? I used a diode to avoid the lamp turning on in that situation :).

I hope you liked my MOC. Feel free to contact me (irmaos_oliveira@hotmail.com).
Ricardo Oliveira. 
