Make Your Own Clamp-on RF Current Probe

The article “Optimising Site Layout (Antenna)” explained the importance of controlling the path followed by the antenna current as it
returns to the feed point at base of the antenna. The ability to measure the magnitude of the current in each of the associated
conductors is a critical requirement during the installation procedure. It can also save many labour hours when checking the integrity of
an aging ground plane system.

The currents can be sampled using commercially available clamp-on RF current probes. These precision probes comprise two halves of
a ring-shaped ferrite core that hinges apart so that it can be clamped over a conductor without disconnecting it. The probes contain a
multi-turn secondary winding inside an electrostatic shield in which a current equal to the sample current divided by the number of
secondary turns is induced. An external resistor connected across this secondary winding develops a voltage which can be measured
using an rf voltmeter. If for example, the winding has 50 turns and is connected to a 50 ochm load, then an rf voltage of one volt per amp
appears across the load. These probes are quite expensive and the associated rf voltmeter is often subject to false readings caused by
the strong electromagnetic field surrounding the antenna. These false readings are particularly severe on instruments that plug in to the
ac line supply where the line cord creates a potential path for RF pickup.

This article describes an RF current probe that can be assembled with parts costing less than $50.

Here is a pair of ferrite U shaped cores that when mated together, form a continuous magnetic circuit that can be clamped over a
conductor of up to % inches in diameter. An electrostatic shield is not required as it is intended for use with conductors that are at
ground potential. The second image shows a completed assembly.

RF Qutput Sample

The probe has two secondary windings. One 50 turn winding feeding a fifty ohm load provides an RF current sample of one volt per
amp that is similar to that of the expensive commercial models that are described above. Limited by the power rating of the resistor the
RF probe may be used with currents up to 10 amperes. The output may be connected to instruments other instruments such as an
oscilloscope or RF spectrum analyser.
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Circuit Diagram


https://www.nautelnav.com/wp-content/uploads/2013/02/RF-Current-Probe-Circuit-Diagram.jpg

Parts List

e  Philips Ferrite U Cores Type U64 3C80... Quantity = 2
e 24 AWG magnet wire... Quantity = 70ft

e Diode Type IN4938... Quantity = 4

e Resistor, Metal Film 10 ohm, 1/4W... Quantity = 2

e Resistor, Metal Film 100 ohm, 2W... Quantity = 2

e Capacitor, Ceramic, 0.1uF, 100V... Quantity = 1

e Plastic tube 13/16 i/d x 1 % Long... Quantity = 2



