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Last month I described a -30 dB (1/1000 power) coupler designed around a transformer 
using a toroid core.  It handles the full legal transmitter power output on any of the HF (3 
to 30 MHz) amateur bands.  The power tap described in this article is designed for less 
power (50+ watts) over a wider frequency range (to approximately 500 MHz) and 
provides a smaller sample (1/10,000 power). 

Power taps such as this one and the one described last month are used to pick off a 
representative sample of the transmitted waveform with a known amplitude scale factor 
(such as 30 or 40 dB).  The resulting low-level signal can then be used to safely drive an 
oscilloscope to observe the transmitted waveform, a frequency counter to measure the 
transmitted frequency, a spectrum analyzer to measure sideband suppression or look for 
spurious emissions, a sensitive and accurate power meter to measure transmitted power 
or, in conjunction with a return-loss bridge, measure VSWR.

The design of this power tap was originally published in the June, 2001, QST and has 
appeared in several articles since.  The authors (Wes Hayward and Bob Larkin) state that 
if the tap is duplicated using their mechanical design, it should be flat within about 1 dB 
through 500 MHz.  The unit I built is shown in Figures 1 and 2.  See Fig. 3 for the design 
details.

The parts list is modest:
1 – Hammond 1590A diecast aluminum alloy enclosure
2 – N connectors (UG-58A/U)
1 – BNC connector (UG-1094/U) w/lockwasher, nut and ground lug
3 – 820 ohm 5% ½-watt carbon film resistors
1 – 51 ohm 5% ¼-watt carbon film resistor
1 – 1” x 1.5” x 0.032” sheet brass or copper (can be thinner)
1 – 1” piece #22 AWG solid insulated wire
8 – #4-40 x 3/8” machine screws
8 - #4 lockwashers
8 - #4-40 x ¼” nuts

Composition resistors could probably be substituted for the carbon film resistors, but do 
not use metal film or wirewound resistors.  Again, this project follows the 
Hayward/Larkin design exactly, and saving a few pennies on resistors doesn’t make 
sense. 

All of the components are located approximately along the vertical and lateral centerlines 
of the enclosure. The brass plate is soldered to the center pins of the two type N 
connectors.  There are three 820 ohm resistors connected in series from the plate to the 
center pin of the BNC connector.  The 51 ohm resistor connects from the center pin of the 
BNC connector to the ground lug installed with the BNC connector.  The piece of #22 
wire is also soldered to the plate and extends 0.6” beyond it, parallel to, and nearly 



A 40 dB Power Tap

touching the resistors. The #4-40 nuts holding the N connectors prevent the enclosure 
cover from seating properly, so the inner ridge of the cover is filed away as required to 
clear the nuts (two on each side).

The power meters in most ham radio equipment are not particularily accurate.  On the 
other hand, lab-quality power meters are usually designed to measure very low power 
levels (less than 10 milliwatts) due to the types of power sensors that are used.  Simple 
devices such as the couplers or power taps I’ve described are easily constructed and 
translate high power to low power with a high degree accuracy if care is taken in their 
construction. 

The coupler described last month introduces some loss since the 50-ohm instrument load 
is reflected back into the primary of the transformer.  The transformer had a 31-turn 
secondary and a 1-turn primary, so the effective resistance at the primary is 50/(31)(31) 
or 0.052 ohms in series with the transmission line.  The power tap in this article places a 
2485 ohm load across the transmission line.
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Fig. 1.  The completed power tap.  The enclosure is 3.64” long x 1.52” wide x 1.06” high.
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Fig. 2.  All of the power tap components are visible in this photo.  Note the four notches 
filed in the cover to clear the N-connector mounting nuts.
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Fig. 3.  The mechanical details of the power tap.


