Tony Gilbert – Computing Lecturer
[bookmark: _GoBack]Instructions – Creating a Hand using Arduino / Genuino 101

This project is designed to create a very simple hand with moving fingers. This project is designed to educate learners about the muscles we have in our arms to operate our fingers and create something practical. This session should take around 1 hour.

Resources needed:
· Strong Tape (Sellotape is not strong enough)
· String or fishing line
· 5 Strong straws (Mc Donalds straws are best!)
· Scissors
· Pen
· Glove (Optional)
· Arduino 101 / Genuino 101
· [image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_115922.jpg]5 x 9G Servo Motors
· Computer / Laptop with Arduino software
Follow the steps correctly.
1. Firstly, measure the straws against the fingers of a hand. Any excess should be cut off and you should ensure this is done for all five fingers. 


2. [image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_115949.jpg]Secondly, using the pen mark on each straw the joints of each finger as shown in the picture on the right hand side. Repeat this for all five straws.



[image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_120238.jpg]
3. Thirdly, very carefully cut out the joints in the straws as marked in step 2. Do not make the cut outs too big otherwise the straw will not move in the correct position.


4. [image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_120359.jpg]Next, using the string or fishing line feed this through each straw and ensure there is sufficient length at the bottom of each straw to pull on the servo motor. Tie one end of the string or fishing line at the end of the straw. Repeat this for all five straws




[image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_120504.jpg]

[image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_133823.jpg]
5. After all five straws have had string put through and taped at the top the next challenge is to tape all the straws together from the opposite side of the straws which have been taped already. Make sure the joints on each straw is facing inwards as shown in the picture.

6. [image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_134006.jpg]Put a glove over the straws and tape it at the bottom if it looks a bit loose. This step is optional if you decide not to do this step please skip to step 8.



[image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_134019.jpg]
7. Next step is to pull the strings to make sure it looks realistic and fingers are going pull the right way. 



8. Using the code given below (feel free to modify) upload your sketch to the Arduino / Genuino 101 board. 



9. Connect the servo motors to the board and ensure that they are on the correct pins as specified in the code given. If you change the code and pins please move the servos appropriately.

10. Attach the string / fishing line to the servo motors and ensure there is enough tension on the string / fishing line to pull the fingers upwards. 

11. Test the hand and you should see some moving fingers. 

[image: \\more\staffdata\tony.gilbert\Downloads\IMG_20160607_134041.jpg]

Video also attached.

Extension Task:
· Using a laser cutter you could cut out a board that will hold the servo motors in place and use this as the ‘wrist or arm’. 
· You could pad out the fingers with some cotton wool to make the fingers look a little more realistic but make sure you avoid covering up the joints of the fingers. 

Code:

#include <Servo.h>

Servo myservoa, myservob, myservoc, myservod, myservoe;  // create servo object to control a servo
                
int pos = 0;    // variable to store the servo position

void setup()
{
 myservoa.attach(0);  //the pin for the servoa control
  myservob.attach(4);  //the pin for the servob control
  myservoc.attach(10);  //the pin for the servoc control
  myservod.attach(12);  //the pin for the servod control 
  myservoe.attach(3);  //the pin for the servoe control
}

void loop()
{
  for(pos = 0; pos <= 180; pos += 1) // goes from 0 degrees to 180 degrees
  {                                  // in steps of 1 degree
    myservoa.write(pos);              // tell servo to go to position in variable 'pos'
    myservob.write(pos);              // tell servo to go to position in variable 'pos'
    myservoc.write(pos);              // tell servo to go to position in variable 'pos'
    myservod.write(pos);              // tell servo to go to position in variable 'pos'
    myservoe.write(pos);              // tell servo to go to position in variable 'pos'
    delay(5);                       // waits 15ms for the servo to reach the position
  }
  for(pos = 180; pos>=0; pos-=180)     // goes from 180 degrees to 0 degrees
  {
    myservoa.write(pos);              // tell servo to go to position in variable 'pos'
    myservob.write(pos);              // tell servo to go to position in variable 'pos'
    myservoc.write(pos);              // tell servo to go to position in variable 'pos'
    myservod.write(pos);              // tell servo to go to position in variable 'pos'
    myservoe.write(pos);              // tell servo to go to position in variable 'pos'
    delay(5);                       // waits 15ms for the servo to reach the position
  }
}
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