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Assembly Instructions and Experiments 

GOALS 

¶ Understand how metal can be detected. 

¶ Investigate the performance of the detector under different tests. 

 

THINGS YOU WILL NEED 
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HOW TO ASSEMBLE 

  Step 1  

Connect the red and black wires of the circuit 
board to the red and black wires of the battery 
compartment, respectively, and twist their ends 
together. 

 

  Step 2   

Wrap a sticker around each connection point as 
shown. 
 

 

  Step 3   

Connect the blue wires of the circuit board to the 
blue wires of the buzzer and twist their ends 
together. 

 

  Step 4   

Wrap a sticker around each connection point as 
shown. 

 

  Step 5   

Attach the rectangular piece of double-sided 
sponge tape to the underside of the battery 
compartment, and the circular piece of double-
sided sponge tape to the side of the buzzer 
without the hole, as shown. 

 

  Step 6   

Fold the cardboard base along the crease lines 
as shown (the white side should be on the 
outside, and the rough side should be on the 
inside). 
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  Step 7   

Peel off the covers 
from the tape on 
the circuit board, 
the buzzer, and the 
battery 
compartment. 
 
 

  Step 8   

Paste the battery 
compartment and the circuit 
board to the cardboard base 
as shown. Secure the coil to 
the base with tape.  
 
 

  Step 9   

Insert the 
batteries, using the 
diagrams in the 
battery 
compartment as a 
guide. 
 
Caution: 

¶ Do not insert batteries backwards. 

¶ Do not dispose of batteries in fire; they may 
explode or leak. 

¶ Do not mix new and old batteries. 

¶ Do not use rechargeable batteries. 

¶ Do not mix batteries of different types. 

¶ Do not short circuit the battery terminals. 
 

  Step 10   

Calibrate the metal 
detector to increase its 
sensitivity: Hold the base 
with one hand and use 
your other hand to rotate 
the knob on the circuit 
board counterclockwise 
slowly. When you hear a 
sound from the buzzer, rotate the knob clockwise 
just enough for the sound to stop. 
 
Paste the buzzer to the area marked by the 
dotted line in the figure. 
 
Note: The buzzer is very fragile. Be careful not to 
pull hard on the attached wires. 
 

  Step 12   

Wrap a rubber band twice around each indicated 
groove in the body. The assembly is completed. 

 
 

  Step 11   

Place the cover over 
the base. (Note: The 
cardboard sides of the 
base should fit within 
the cover.) 
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HOW TO OPERATE 

 1    

Hold the metal detector near a metal coin. The 
detector will emit a sound. When the detector is 
moved away, the sound will stop. 

 
 

 

 2    

Cover the coin with newspapers or books. Hold 
the metal detector from above to see whether it 
will still emit a sound. 

 
 

 

 3    

Compare the maximum distance that the metal 
detector will emit a sound for different sizes of 
metal. 

 
 

 4    

Use the metal detector to scan household items 
like lamps, bowls, utensils, the refrigerator, and 
the washing machine. If a sound is produced, the 
item contains metal; if no sound is produced, the 
item does not contain metal. 
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EXPLAINING THE CONCEPT 

The metal detector contains a search coil that itself consists of two coils: the transmit coil and 

the receive coil. An alternating current is passed through the transmit coil, producing an 

alternating magnetic field. If an electrically conductive metal is nearby, the changing magnetic 

field will induce eddy currents in the metal. The eddy currents themselves produce a magnetic 

field, which induces a current in the receive coil. (The receive coil is arranged to cancel out the 

influence from the transmit coilôs own magnetic field.) The metal detector then emits a sound 

to alert the user. Other metal detectors use different technologies. Their applications include 

treasure hunting and security screening. In airports, for example, they are used to check 

passengers for dangerous items. 

NOTES 

If the metal detector does not emit a sound when near metal: 

1. Recalibrate the detector as shown in step 10. 

2. Make sure the wires are well connected. 

3. Make sure the batteries are new. 
 

CAUTION 

 1  Do not insert wires into electric sockets. 

 

 2  To avoid the risk of choking, do not swallow any parts. 

 

 3  Store the metal detector in a safe place when finished. Do not forget to remove the batteries. 

 


