
How to Construct a Transponder Detection 

Loop 
A Practical Guide for Building Reliable Detection Loops with 

Insulated Wire 

Introduction 

Transponder detection loops are essential components in race timing systems. Building a 

reliable loop requires careful attention to materials, connections, and protection from 

environmental factors. This guide provides step-by-step instructions for constructing a 

durable and e%ective transponder detection loop. 

 

 

 

 

 

 

 

 

 

 

 

 

Materials Needed 

• Insulated wire (recommend stranded; 20 AWG is typical, but any gauge can be used) 

• 470 ohm resistor (wattage rating and tolerance are not critical) 

• Balun (for system connection) 

• Heat shrink tubing (for waterproofing connections) 



• Soldering iron and solder 

• Optional: Instead of heat shrink tubing and solder, use splice connectors or butt 

connectors with built-in solder and heat shrink, such as Kuject’s Solder Seal Wire 

Connectors.  Only a heat gun is used in this case. 

• Wire cutters and strippers 

• Ohm meter or Multi-function meter 

Step 1: Preparing the Wire Loop 

Start by cutting an appropriate length of insulated wire to form your detection loop. Both  

stranded and sold core insulated wire types are suitable for this application, though 

stranded will be more flexible and resistant to breaking. While the wire gauge is not critical, 

lighter gauges (such as 20 AWG) are easier to handle and install. 

Step 2: Attaching the Terminating Resistor 

1. Cut two pieces of wire.  One for each leg of the loop. 

2. Strip approximately 1/2 inch of insulation from one end of each wire 

3. Select a 470 ohm resistor. The wattage rating and tolerance of the resistor are not 

important for this application. 

4. Ensure a secure and reliable connection by soldering one lead of the resistor to the 

stripped end of the wire. Good connectivity at this junction is essential for proper 

loop function. 

5. Slide heat shrink over the resistor and wire. 

6. Solder the unsoldered lead of the resistor to the second wire.   

7. Center the heat shrink over the resistor and both soldered ends, ensuring the heat 

shrink covers both solder joints. 

Step 3: Protecting the Connection 

It is vital that the wire-to-resistor connection is protected from moisture, as water exposure 

can cause shorts and lead to loop failure. Shrink the heat shrink securely in place with a 

heat gun. This provides a waterproof seal and mechanical protection. 
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Alternatively, you may use splice connectors or butt connectors with built-in solder and 

heat shrink, such as Kuject’s Solder Seal Wire Connectors. These connectors simplify the 

process and provide both electrical and environmental protection in one step. Be sure to 

select a connector size that fits both the wire gauge and the resistor lead. 

 

 

 

 

 

 

 

 

Step 4: Check Soldered Connections 

Measure the resistance of the assembly by using an Ohm meter or Multi-function meter. 
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1. Touch one probe of the Ohm meter to the stripped wire on one side of the loop 

assembly and the other probe of the ohm meter to the stripped wire on the other 

side of the loop assembly.   

2. Verify the resistance (ohms) is about 470 ohms.  The number does not have to be 

exact.  It can be +/- 10-15 ohms.  For example, 465 ohms in the above picture. 

Step 5: Connecting to the Balun 

3. Strip the insulation from the other end of both wires. 

4. Connect this end to the input of the balun according to the manufacturer’s 

instructions. 

5.         

 

 

 

 

 

 

Best Practices and Recommendations 

• Double-check all connections for secure electrical contact before sealing them. 

• Ensure that no bare wire or resistor leads remain exposed after applying heat shrink 

tubing. 

• When using pre-insulated connectors, verify that the solder has melted and flowed 

to ensure a strong bond. 

 

Conclusion 

Constructing a transponder detection loop is a straightforward process, but attention to 

detail is necessary to ensure reliable operation. Using the recommended materials and 

protecting all connections from moisture will result in a robust and long-lasting loop 

suitable for your detection system needs. 
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