
Create a box which can only be accessed using a 
secret code! Using an Arduino and integrating 
the circuit onto fabric you can create a stylish 
box to safely store all your precious pocessions.



st e p  1
Create your box using cardboard. 
Cut out the 5 pieces (the base, 
4 sides and the middle divider) 
to create the box on the left, as 
shown in the illustration. Hold the 
pieces together using tape. Using 
glue with a little bit of ŭ our and 
water, create a paste. Paper mache 
the box to hold all the elements 
in place using pieces of ripped up 
newspaper. Leave to dry then paint. 
Cut a seperate piece of cardboard 
for the lid.

st e p  2
Create a prototype circuit using electronic components, a breadboard and jumper cables. 
Follow the diagram below, connecting the components with the Arduino ports as defined. 

Details on how the 
components work, such as 
the breadboard, LEDs and 
buttons, can be found in 
the ‘Understanding your 
components’ section at the 
beginning of this booklet.

st e p  3
Take a look at the code that will be used to program the Arduino. This will create the system 
that will recognise when someone has tried to enter the box. It will cause the green LED to 
light up if the code entered is correct or ŭ ash red if it is wrong. 
Open the file in Arduino IDE and take a look at the notes below. Make sure you understand 
the code before moving on to the next steps. The Coding Dictionary will help you!

l i n k to  co d e  f i l e









st e p  3
Now that we have understood the code and tested that it runs with the circuit prototype, 
we  can modify the code to work as a secret diary box. We can continue to test it with our 
temporary circuit. First we will need to include a white LED which ŭ ashes each time a 
button has been pressed. Then we will add a servo motor, which will turn when the correct 
code has been entered, whcih will eventually act as the lock for our box.

a d d  a  w h i t e l e d

a d d  a  s e r v o  m ot o r





st e p  5
Steps 5 to 7 are the most complicated steps for this project. Make sure to take your time 
and regularly test the circuit to make sure there are no errors or bad connections.
To transfer the circuit onto fabric, follow the illustration below. First, sketch out the 
stitching onto the fabric. You will then be able to identify where to sew on each of the 
buttons, resistors and LEDS. Do this with normal thread to hold them in place. Then 
using conductive thread make the connections. 
Each connection should be made using a seperate piece of conductive thread.
Make sure to leave a lot of excess thread as shown in the illustration.

Test your sewn circuit by connecting your Arduino. Use crocodile clips to connect the 
conductive threads to the correct Arduino ports. Make sure the thread isn’t touching 
any other thread which could cause a short circuit. 
If it doesn’t work, it could be because:
• Button connections are constantly in a state of ‘ON’ (by thread always touching)
• Resistors are not connected correctly (they must branch oŪ  from the button)
• LEDs are not connected the correct way round.



st e p  6
Using solder and a soldering iron, prepare your PCB board with pin headers in the 
correct locations to match up with the Arduino ports you are using. Connect long 
pieces of insulated wire to each. Make sure 2 wires come from the Ground and 5V pins.

st e p  7
Follow the diagram below to connect the PCB board to the sewn circuit. Make sure to:
• Position the PCB so that the Arduino can be connected and will enter the diary box 

when closed and sit in the smaller section seperated by the divider.
• Sew down the insulated wire. We advise to use a sewing machine with a zigzag 

stitch. By hand you can use a couching stitch, but this will take a lot longer. It can 
be a good idea to use take to hold down the wire until it is stitched into position.

• Strip the end of the wire, curl it up and sew it down. Then connect the correct 
conductive thread to its corresponding pin by forming a connection at this spiraled 
end of the insulated wire. Make sure no conductive thread overlaps!



st e p  8
Line up the card board to sit between the front and back parts of the fabric. Hand 
stitch around the edges to enclose the cardboard. You can then fold over the rough 
edges and tidy them up using a blanket stitch.

Connect the Arduino to the PCB board and a battery and check the circuit and code 
continues to work as expected.

One the lid, using a stanley knife, cut out a hole for the moto to sit in. Pierce two holes 
into the lid and two into the side of the box. Connect the lid to the box by threading 
thread between these holes as shown in the illustration. In the side of the box, cut out 
an ‘L’ shaped section. This is for the motor head to lock into when it turns. Check the 
height needed before cutting. The bottom of the L should be cut at the height of the 
motor arm when the lid is closed. Finally cut a slit in the bottom side of the box for 
the battery connection wire to go through.


