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Traps Modeling Tips 
 

When modeling antennas using traps, one easily and often encounters 

“Segmentation Check Warnings”, Figure 1.07a shown below. It warns us the length or 

the diameter of adjacent wire segments are different. Unless you use on purpose different 

wire diameters as Yagi’s with tapered elements, (with wire antennas mostly not the case). 

The error message warns that the segment length of two wires connected to each other has 

too much difference in segment length. One wire outer end is connected to a second wire 

inner end which first segment includes the defined trap, Figure 1.07b. 

 

 
Figure 1.07a. Segmentation Check Error Message 

 

 
Figure 1.07b. The segment length of all the wires defining the antenna with traps must be 

as equal as possible by defining the segment number in the EZNEC “Wires Menu”, see below 

Figure 1.07c, yellow shaded. 

 

 
Figure 1.07c. By giving wire1 and wire 2 each 47 segments, its segment length is 50 mm. 

By giving wire 3 and wire 4 each 49 segments, its segment length becomes 51 mm. That 

only 1 mm difference is accepted by EZNEC and no Segmentation Check error message is 

generated. However, increasing or decreasing the segment number of one wire pair by 1, 

will already generate the error message. So, accurate segmentation is highly recommended 

and a must when using traps in an antenna model. 
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 When defining traps, it is recommended to use rather short segment length. Using 

the EZNEC Menu Option Wire>Auto Seg>Conservative is mostly sufficient for dipole 

models, but definitely not when the model includes trap(s). By using this option, the 

segment length will be too long, with other words, the segment number is too low. The 

segment length for any antenna including a trap is to my experience at least 50 mm (3/16”) 

short. This length brings also the trap position very close to the connection point of outer 

end of wire 1 and the inner point of wire 2 which includes the trap on segment 1. 

 

Comparing Trapped Dipoles with Paralleled Multiband Dipoles 

 

 Find in Figure 1.08a a 4-band dipole model for the 80- 40- 20- and 10-meter band 

using traps to isolate respectively the 10- 20- and 40-meters. How does this multiband 

antenna behaves comparing with the one using paralleled multiple dipoles? Compare the 

data from Table 1.03 with previous Table 1.01b. 

 

 
Figure 1.08a. The 4-band multiband dipole using traps. 

 

Let’s compare the physical λ/4 wire length, the impedance and the gain for each 

band. We notice an eye-catching difference, the needed physical wire length is much shorter 

by necessity, and the traps also act as a loading coil for the other frequency bands. The 

impedance with traps is higher and also more dependent on the antenna height seen in 

wavelength. The overall gain is lower but not spectacular. 

 

Band & Resonant freq. 

Meters - MHz 

Physical λ/4 

Meters - feet 

Impedance 

R ±jX 

Gain 

dBi 

80 – 3.75 17.02 – 55.84’ 48.6 +3.5 5.42 

40 – 7.1 8.59 – 28.18’ 111.4 -7.2 4.79 

20 – 14.15 4.645 – 15.24’ 87.8 +2.6 5.35 

10 – 28.5 2.555 – 8.38’ 116.1 +0.7 6.36 

Table 1.03. Horizontal multiband dipole antenna by using traps at 10 meters (33 feet) 

above average ground quality. 

 

 The radiation properties, bandwidth and SWR-50 for each band are found in Figure 

1.08b to 1.08f and should be compared with the previous plots in Figure 1.02a, 1.02d, 

1.02g and 1.02j. 

 

 The differences for the 80- meter band are rather small. The trap antenna displays 

some smaller bandwidth and a fraction lower gain. 

 

 The 40- meter band trap antenna shows a significant smaller bandwidth and also a 

fraction lower gain. 

 

 The 20- meter band shows very little differences with bandwidth but the gain is lower 

with more than 1 dB. The greatest difference is found in the azimuth radiation pattern which 

becomes a cloverleaf shape instead of being bidirectional. The reason is found within the 

current distribution along the dipole antenna, Figure 1.08b. We can notice that at this band 

there is also more current beyond its trap than with the other bands.  
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 The 10- meter band has also a smaller bandwidth but little gain decrease. 

 

 
Figure 1.08b. The current distribution along the dipole for the four bands. 

 

  
Elevation Radiation Pattern Azimuth Radiation Pattern 

 

 

Max. gain: 5.42 dBi 

 

Bandwidth: 

3:1    = 200 KHz 

2:1    = 125 KHz 

1.5:1 =   85 KHz 

SWR-50 Horizontal Dipole with Traps 

Figure 1.08c.  Radiation and bandwidth properties of 80-meter band with multiband trap 

dipole antenna. 
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Elevation Radiation Pattern Azimuth Radiation Pattern 

 

 

Max. gain: 4.79 dBi 

 

Bandwidth: 

3:1    = 85 KHz 

2:1    =  — KHz 

1.5:1 =  — KHz 

SWR-50 Horizontal Dipole with Traps 

Figure 1.08d. Radiation and bandwidth properties of 40-meter band with multiband trap 

dipole antenna. 
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Elevation Radiation Pattern Azimuth Radiation Pattern 

 

 

Max. gain: 5.35 dBi 

 

Bandwidth: 

3:1    = 270 KHz 

2:1    = 100 KHz 

1.5:1 =    — KHz 

SWR-50 Horizontal Dipole with Traps 

Figure 1.08e. Radiation and bandwidth properties of 20-meter band  

with multiband trap dipole antenna. 

 

  
Elevation Radiation Pattern Azimuth Radiation Pattern 
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Max. gain: 6.36 dBi 

 

Bandwidth: 

3:1    = 400 KHz 

2:1    =    — KHz 

1.5:1 =    — KHz 

SWR-50 Horizontal Dipole with Traps 

Figure 1.08f. Radiation and bandwidth properties of 10-meter band with multiband trap 

dipole antenna. 

 

 Conclusion 

 

 Comparing a multiband dipole with paralleled dipoles to a multiband dipole using 

traps, the antenna with traps is remarkably much shorter. This is because as mentioned 

before, the traps also act as loading coils. Overall, trap dipoles display also smaller 

bandwidth and lower maximum gain. Still, the trap dipole is an antenna to consider and 

often to build as well. 

 

 Building Coaxial Traps 

 

 The coaxial trap is an easy and cheap construction. The ”Coaxial Trap Design” 

software by Tony Field, VE6YP, is of great help to compute the needed coax length and 

needed turns with a given frequency and coil diameter, Figure 1.09. The program includes 

even the option to add coax characteristics for a coax type you don’t find in the predefined 

coax type catalogue list. The L (µH) and C (pF) computed values can be used in the EZNEC 

“Loads (RLC)” input window to define the trap in the model.  

Depending on the trap frequency we use PVC metric or Schedule-40 sewage pipes 

with diameter 32 mm (1.25”), 40 mm (1.5”) and 50 mm (2”). Traps constructed with RG-58 

C/U can handle easily up to 500 Watt PEP (750 max) and if made from RG-400 with Teflon 

dielectric, which withstands heat very well up to 1 000 Watt (1.5 Kw if carefully 

constructed). 
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Figure 1.09. The coaxial Traps Design program by VE6YP from www.qsl.net/ve6yp 

 

 A dual-band dipole with the best traps in the world has about 0.3 dB total loss due to 

the traps. This on both bands, either in pass-through or blocking mode, loss seems quite the 

same. 

 

 A same dual-band dipole antenna with coaxial traps would have about 0.6 dB total 

loss. While double the amount, there is negligible difference on the S-meter of your DX 

correspondent. 

 

 The exact resonant frequency of the trap is important to define. If you operate the 

trap at its effective resonant frequency, you will have more losses, about 1.6 dB total loss 

for the same dipole antenna. Again, this is not a dramatic figure thinking of our S-meter, but 

will definitely cause problems at high power, because all losses are dissipated as heat. At 

500 Watts, 0.6 dB = 37 Watts in each trap, but 1.6 dB =110 Watts. However, neglecting 

high power, with a slightly mistuned the trap, you have no significant degradation of 

antenna performance. 

 

 If you are using high power (500 Watts or more), do not use any hardware which is 

subject to magnetic fields, such as anodized iron. Better to use non-magnetic, like stainless 

steel, copper or brass. With this power the trap will cause a very intensive magnetic field 

while resonating. This induces stray currents in surrounding magnetic metals, enough to 

heat them up to such extent they can melt through the PVC tube, or deform it. 

 

Let’s start to build! Find below step by step instructions for 15, 20, 40 meter band 

traps, respectively denoted by a color shape. 

 

http://www.qsl.net/ve6yp


Traps Modeling Tips 

 

© ON5AU – 2019 8 

 

  
Miter box with a back saw, to cut the pipe 

straight. A metal hack saw will do it too. 

Electric drill machine, folding tape measure, 

solder iron & solder, spanners, metal drill 

bits, nose plier, small screwdriver. 

Figure 1.10a. Some needed tools to make coaxial traps. 

 

 

 
 

Figure 1.10b. 

 

Material list for 1 traps, (15, 20, 40 m). 

 

• 1 PVC pipe, outer diameter (OD) 32, 

40, 50 mm and 80,  80, 95 mm long. 

• 2 bolts with 4 nuts M4x15 or M5x15 

(zinc anodized or stainless steel). 

• 4 growers M4 or M5 teeth washers. 

• 6 washers M4 or M5 

• 2 crimp eyelet lugs 

• some wire 

• some heat shrink tubing 

  

 

Some Metric – Imperial conversions: 

OD 32mm = 1.25”; 40mm = 1.5”; 50mm = 2”. 

80mm = 3.15”; 95mm = 3.75”; 15mm = 0.6”. 

M4 = 5/32; M5 = 13/32. 

1” = 2.54 cm; 1” = 25.4 mm 

1 cm = 0.39” or 25/64; 1 mm = 0.039” or 3/64. 
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Figure 1.10c. 

 

Mark 2 holes in line for the 2 bolts at 12 

mm from each end of the pipe. 

 

Mark one (start-winding) hole for the 

coax at 15 mm from the left end of the 

pipe and 45° down from the left bolt hole 

 

 

Figure 1.10d. 

 

 

 

Drill the 2 in-line holes with 4 mm (5/32) or 

5 mm (13/32) and the coax hole with 5 mm 

(13/32). Remove sharp edges, especially the 

coax hole, this avoids a sharp edge pressing 

on the coax. 

 

 

Figure 1.10e. 

 

 

Prepare eyelet lugs: remove the insulation 

and bend 90°. Adding some pre-solder at 

the connection points will allow for a short 

heating time when soldering  either the coax 

inner conductor or the outer braid to them. 

 

 Take care when soldering! PVC becomes easily soft or deformed by heat. Good 

practice is pre-solder the parts that have to be joined. Use also best a soldering iron of 60 to 

80 Watt, this prevents long heat-up time to have a good flow of the solder. 
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 Figure 1.10f. 

 

 

Put the 2 lugs on the 

bolts with the 

connection part pointing 

inward and tighten the 

bolts with respectively a 

washer, a grower or 

teeth washer and a nut 

with appropriate tools, 

(spanner, wrench) 

 

 We are now ready to start winding the coax coil. 

 

 

Figure 1.10g. 

 

Measure the needed coax length, (do not 

forget the 2 additional to strip ends and 

an extra 5%, see below Notes. 

 

Strip info: remove 4 cm outer insulation; 

make a small opening in the coax outer 

braid and pull through the center 

conductor. A small screwdriver is useful 

for that job. 

 

 

 

Figure 1.10h. 

 

Cut off the outer braid at one stripped 

coax end, but leave about 5 mm (0.2”). 

Solder now a ±10 cm (4”) long piece of 

wire (gauge at least equal or higher than 

the center conductor) to that braid stub. 

Finally insulate that solder point with a 

short piece of shrinking tube. Adding a 

cable tie at the coax end can prevent 

slipping out of the coax from the pipe 

while winding, but is not strictly 

necessary. 
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Figure 1.10i. 

 

Push the coax end without the hookup 

wire through the remaining hole from the 

inside of the pipe outward. Now gently 

retract the coax outward until the other 

end with the hookup wire is inside the pipe 

and position this wire so it comes out of 

the tube on the other side. 

 

  
Wind tightly the coax around the PVC tube 

till you reach the end. From the point 

where the coax outer insulation stops, put 

a mark about 2 cm backward. 

Drill at this mark a 5 mm (13/32) hole and 

rewind the coax, push now the coax end 

through this hole and pull tightly from the 

inside of the tube. Do not forget to ream 

away the sharp edge of this hole. 

Figure 1.10j. 

 

 

Figure 1.10k. 

 

At the side where the hookup wire is 

soldered to the coax shield: solder the 

center wire to the nearest eyelet lug. 

 

At the other side: solder the coax shield to 

the remaining eyelet lug. Next, solder the 

coax center wire to the hookup wire, both 

cut to desired length, (make as short as 

possible. You might insulate this 

connection also with piece of heat shrink 

tubing.) 
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Figure 1.10l. 

 

 
Using the MFJ-269B and dip meter adapter kit to 

trim the trap. 

 

There are several ways to trim a trap. 

 

1- Use a grid-dipper (GDO) but it must be at least accurate to 100 KHz. I used my MFJ-

269B analyzer with its dip meter adapter kit. For best coupling, place the link-coil in 

direct alignment (on-axis and inside) with the trap under test. 

 

2- Use a signal generator and put the trap in series with a RF voltmeter and look for 

minimum signal (= resonance). 

 

3- Use a transceiver with adjustable low power, (5W or less), connect the trap in series 

with a power meter and dummy load and look for minimum power, (= resonance). 

 

4- Or use the DK7ZB trap measure set-up. 

 

 
Figure 1.10m. Set-up with signal generator and RF meter 

 

 

http://dk7zb.darc.de/Trap/trap.htm
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Figure 1.10n. Schema of the DK7ZB, Martin Steyer, trap resonance measuring set-up. 

 

 

Figure 1.10o 

 

Once the resonance is ok, apply PVC 

glue on the windings, especially on 

the outer turns of the coil and ±4 

strokes in the longitudinal direction. 

 

Apply liberally 2 or 3 coats of glue 

on the coil inside: the solder points, 

coax ends, the solder lug and 

washer, to weather protect these 

elements. 

 

 

Figure 1.10p. 

 

Put on each bolt two washers, a 

grower and a nut. Apply a label 

indicating the band it has been 

designed for or write it with a 

feltpen as the finishing touch. The 

COAX TRAP is now ready. 

 

Notes: 

 

 The Coax Length within the “Coaxial Trap Design” software is the most important 

measurement. That section of intact coax determines the trap center frequency. The length 

determines the number of turns and the fraction of a turn, and also the capacitor value. I 

found that the capacitor value is the more significant factor compared to the turns number. 

Take care and do not forget to add the needed additional stripped coax length on each side 

of the Coax Length used for the input/output/cross connections. Otherwise the length will 

definitely be too short. 

http://dk7zb.darc.de/Trap/trap.htm
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 There is just no way to get the exact Coax Length even when using the above 

“Coaxial Trap Design” program. I found the computed length was every time a bit too short. 

To give an example: the program computes a needed length of 153 cm (60.4”) for a 7 MHz 

trap on a 50 mm (2”) pipe. I experienced this was too short. After three tries with each time 

3 cm longer coax length, I finely needed 162 cm coax length, which is about ±5% longer. 

 

My first thought to be the reason for it, was perhaps the capacitance value for a 

given coax length did not agree. Perhaps the coax capacitance/length value for the used 

coax type could be wrong. I used RG58 C/U that should be 101.05 pF/m (30.8 pF/foot). 

With my MFJ -269B analyzer I measured 100.7 pF/m, which is to my opinion a rather 

accurate result for that measuring device and what the used coax type should be. Another 

test was coiling the coax, but there was practically no capacitance difference to the value of 

the straight length. So, my advice is, take the coax length about 5% longer than the 

program computes. 

 Another fact is: coaxial traps will have to be tuned and therefor it is better to have 

the coax length a bit longer than shorter. You can bring the desired center frequency of a 

too long trap (= having lower frequency resonance) to a higher frequency, by increasing the 

spacing between the coil windings. You can’t bring the frequency of a short trap (= having 

higher frequency resonance) down, when the windings are already tight.  

 

 Making a coaxial trap weatherproof for years is a challenge. There is a method to do 

so. Have a stroll in the hardware store in the PVC accessories section, such as couplings, 

elbows, Tee’s and look in particular for PVC pipe inspection end-caps, Figure 1.10q. I found 

2 kinds: one with screw-thread, (at the left) and one with a press and turn system, (at the 

right). Both have to be glued in a PVC coupling. Note: take care when you input the 

diameter in the “Coaxial Trap Design” program. The diameter of a coupling is of course 

wider and must be increased with 4 mm (0.156” or 5/32”) than the pipe diameter. As 

example: OD 32 mm becomes 36 mm (1.25” becomes 1.40”). 

 

 Find in Figure 1.10r a 20 meter trap on a 40 mm (1.5”) coupling and a 40 meter 

trap on a 50 mm (2”) coupling. Both using inspection end-caps for weather proof purpose. 

 

  
Figure 1.10q. Two kinds of inspection end-caps and PVC pipe coupling. 
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Figure 1.10r. A few examples of weatherproof trap constructions. 

 

 

Companion download: traps (EZNEC files) 

../0-web-on5au/documents/traps.zip

