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What does the Morse Messenger do? 
 
Morse Messenger transmits dot and dash code by pressing a lever which closes an 
electrical circuit. The code has multiple combinations of dots and dashes for the letters 
and numbers. It uses an electromagnet to draw the message on paper. 
 
Here is my demo and electromagnet experiment 
https://youtu.be/L1wGFpSze2A 
 
How does it work? 
 
To send a code you press the lever (dot) or hold down it for a second (dash). 
 
The transmitter circuit sends an electrical pulse powered by batteries through the wire to 
the copper coil to create an electromagnetic force field. Because of the electromagnetic 
field is right underneath the ruler, it pulls the ruler down and the pen draws the dot or 
dash. 
 
The receiver circuit sends electrical current through the wire to the metal ruler and 
through the bolt. When the ruler is pulled down it touches the bolt and acts as a switch 
which also turns on a LED and buzzer. 
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Electromagnet 
 
An electromagnet is a coil of wire with a current flowing through. Inside the coil there is 
usually an iron rod which has two opposite poles, north and south. The magnetic force line 
(diagram 1) travels out from the red north pole all the way round into the blue south pole. 
This is called a magnetic field. 
 

 
Diagram 1: Magnetic force lines. 
 
When the coil of wire and the iron rod are together, they are called solenoids (diagram 2). 
Because metals like iron, steel and nickel make good magnets. 
 

 
Diagram 2: Solenoid in circuit. 
 
The flow of electric charge is called a current. Because the electric charge is negative, the 
direction it travels is from the positive north pole towards the negative south pole 
(diagram 3). 
 

 
Diagram 3: Solenoid with copper wire. 
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When the current flows through the wire, it turns the iron bolt to a powerful magnet. 
When there is no current the iron bolt and wire coil does not create an electromagnet 
field (diagram 4). This is also a non-contact force because the electromagnet pulls down 
the metal ruler without touching it. 
 

 
Diagram 4: Open circuit therefore no current and no electromagnetic field. 
 
If there are more coil of wire around the iron bolt it makes the electromagnet field 
stronger (diagram 6). Also, if the current is increased the electromagnetism will become 
stronger too (diagram 5). 
 

 
Diagram 5: Closed circuit with more current make stronger electromagnet. 
Diagram 6: Closed circuit with more coils make stronger electromagnet. 
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How did I make the Morse Messenger? 
 
I used wood and a bolt for the axle to make the transmitter lever. I made the receiver with 
a metal ruler, rubber band, bolt and some wood. The hardest part was making the 
solenoid using a drill to wind the thin wire around the bolt. I also glued cardboard circles 
to a stick to make a wheel for the paper. Lastly, I cut off the plastic insulation on the wires 
before wiring the circuits. 
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How did I overcome the problems? 
 
To make the solenoid, I tied the very thin copper wire to the bolt but it kept breaking, so I 
had to be careful each time. Also, I didn’t have enough batteries as the current was too 
weak with 8V for electromagnet to pull the metal ruler. So I added 4V batteries to the 
circuit. 
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