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DISCUSSION TOPICS

ÅWhat are triband antennas (tribander)?

ÅWhat are traps?

ÅHow do traps work in Tribander antennas?

ÅComponents of traps

ÅChecking traps

ÅTwo troubleshooting examples

Traps are typically known to shorten òelectricaló antenna length, but are lossy

Tribander: Mosely TA-53 Five-band Antenna (bottom antenna)

Rotary Dipole: Trapped 40m dipole (top antenna)



AMATEUR RADIO ANTENNAS (1 OF 2)

ÅHF antennas are well designed, but occasionally have electro-mechanical failures

ÅMonoband Yagi HF antennas (Hygain, Cushcraft, Telrex, KLM, Force-12, Ham-Pro, etc.) perform well, but 

are limited to one band, have much Gain, good directivity, and great Front to Back rejection

ÅQuad antenna are multiband HF antennasé may be home-made or purchased from Cubexor other 

manufacturers, but are fragile ðhams say that òquads opens and closes the band(s)ó - Bill Orr (W6SAI) 

in his book about cubical quads, said òa two-element cubical quad is equal to a pair of 2 element 

beamsó

ÅSelf-adjusting HF multi-band antennas such as SteppIRperform well, but can have electro-mechanical 

problems with the element expansion motor (expensive electro-mechanical stepper motor)

Note: Hygain, Cushcraft, 

Mosely, Telrex, Ham-pro, 

KLM, Cubex, SteppIR, etc.

are registered trademarks 

of antenna suppliers& 

manufacturers



AMATEUR RADIO ANTENNAS (2 OF 2)

ÅMany HF multiband antennas use traps to allow for resonance on multiple bands.

ÅTribander and Five-bander antennas (Mosely, Hygain, Wilson System I II or III, Cushcraft, KLM, 

etc.)  provide 3 or 5 band capability have traps, but sometimes have trap issues

This discussion will delve into the Tribander and its primary component - the Trap

Note: Hygain, Cushcraft, 

Mosely, Telrex, Ham-pro, 

KLM, Cubex, SteppIR, etc.

are registered trademarks 

of antenna suppliers& 

manufacturers



TRIBANDER ANTENNA CHARACTERISTICS (1 OF 2)

ÅTribanders are NOT perfect antennas, but provide convenience 

ÅElement Spacing: 20m - close; 15m - optimum; and 10m - wide spacing

ÅTrapped elements cannot be tuned for maximum performance on three 

(3) bands simultaneously for perfect matches

ÅGain and front-to-back ratio are sacrificed to obtain a good match

ÅInductors in the traps load the elements and elements are shorter than 

those of a monobander

Tribanders sacrifice performance for size



TRIBANDER ANTENNA CHARACTERISTICS (2 OF 2)

ÅMany Tribanders have two (2) driven-elements spaced 3 to 5 feet 

apart called a log-cell to obtain better SWR and provides slight 

increase in gain over typical triband antenna (Exclusive to Hygain TH-7 

and KLM KT-34)

ÅFact is a Tribander is better thana dipole for working DX entities due 

to its directivity to focus RF in the direction of the other station

Tribanders are great for the typical ham!



IS A MONOBANDER BETTER THAN TRIBANDER?
- TESTING CONDUCTED TO SEE TRAP LOSSES -

ÅN4JA(sk) tested a monobander and tribander in the early-2000õs to put to bed a myth 

that a monobander is significantly better than a tribander having equal boom lengths

ÅTest setup:  Two 56 feet towers spaced 100 feet apart over equal: terrain; same 

antenna heights; boom lengths; frequency; coax length; and power level in 20m band

ÅTower 1: Hygain 204-BA 4el Monobander w/ 26 feet boom

ÅTower 2:  Hygain TH-6 DXX 6 Element trapped tribander w/ 24 feet boom

ÅTransmitted signal: Carrier of 10 watts and held constant as antennas were òhotó 

switched several times to several DX stations and one local amateur 5 miles away

ÅResults:  No difference in signal reception by DX stations & no difference as seen by 

Local station during dead 20m band [ability to see one dB difference on analog meter 

used]

Conclusion: Tribander works as well as Monobander on 20m

Versus



LETõS LOOK INTO THE MAJOR COMPONENT OF 
THE TRIBANDER ðTHE TRAP



TRIBANDER TRAP ANTENNAS

ÅA popular way of fabricating a multiband antennas is to install parallel tuned circuits called 

traps i.e. a series of ¼ wave elements joined together making a ½ wave element

ÅQuarter (1/4) wave elements may be broken at predetermined intervals with Insulators; 

Terminating the tubing; or Installing parallel resonant circuits

ÅWhen a certain amount of capacitance is connected in parallel with a certain amount of 

inductance, a very high resistance (impedance Hi-Z) results at a certain frequency

=  high impedance (looks like an open circuit)RF(? frequency)



TRIBANDER TRAP ANTENNAS

ÅThis òspecial highresistanceó resistor (high impedance L/C) designed to work at narrow band 

of frequencies [acts as an insulator]

ÅOther frequencies above and below this frequency exhibit opposite conditions at a very low

resistance (low impedance) [looks like a short circuit]

High 

Impedance

Low 

Impedance



TRAP RESONANCE

ÅTraps that resonate INSIDE the amateur bands ðEach L/C combination is 

resonant & presents a high impedance, behaving as an insulator

ÅTraps that resonate OUTSIDE the amateur bands ðTrap behaves as an 

inductor or capacitor where inductive loading electrically lengthens the 

antenna or capacitive loading to shorten the electrical length of an antenna

ÅAdditional traps can always be added to cover additional bands

ÅEfficiency of a trap system depends on Q values of tuned circuits;  Q=2 pi f 

L/R

ÅLow-loss, high Q coils should be used and capacitor losses low as possible

òQó (Quality) is the ratio of 

inductance (L) to resistance (R) 

defining coil efficiency

Higher Q value results in lower losses and better suitability as RF inductor



TRAPS FOR TRIBANDER DESIGNS

ÅTribanders usually have at least six parallel circuits (L/C) ðbut depends on number of elements of 

the antenna (BW, Directivity, FB rejection, etc.) and the antenna brand

ÅThe trapõs resonant circuit operating the highest frequencyis nearest the antenna centerclosest to 

the boom (10m traps closest to the boom); while the other end of the assembly another resonant 

circuit is found operating on the next lower frequency(15m or 20m) closest to the end of element

[Reference trap schematic coming up in a few slides]

ÅIndividual traps can be measured with VOM by measuring continuity or checked w/ Grid Dip 

Meter or antenna analyzers (Discussed later)

ÅDue to the circuitry of trap-type antennas, any malfunction on the highest resonant frequency may 

also cause the antenna to operate incorrectly on the lower resonant frequencies and vice versa

10/15m

Antenna Boom

28 Mhz(highest 

frequency

10/15m

Single Element (Director, Driven, or Reflector)

TrapTrap



HYGAIN TH7DXX WITH TRAPS SHOWN 

Schematics courtesy of Hygain TH7DXX Manual

These traps are the same for the active elements (DE & Reflector), but 

can be easily mixed up during the assembly process causing issues



EXAMPLES HOW TRAPS FUNCTION

ÅExample 1: 

ÅTrap resonant in the amateur band: Antenna A=66 feet long; each L/C combination is 

resonant in 7Mhz band. Because of resonance, the trap presents a high impedance to 

antenna system.  The affect is that the trap behaves as an insulator. Any lengths beyond 

the trap are invisible without any affect; thus the antenna is length A (66 feet long).

ÅExample 2: 

ÅTrap not resonant in the amateur band: 

ÅAntenna 3.5 Mhz, A=90 feet long; each L/C combination is resonant in 6Mhz band. 

Because of resonance, the trap act as inductors (or capacitance) to antenna system.  The 

affect is the traps lengthen (or shorten) the antenna making an antenna with a length of A 

+ B (or A minus BéReference picture)

Picture: Diagram of a 

dipole or rotary 

dipole



SCHEMATIC OF TRIBANDER SINGLE ELEMENT

Green = Highest 

Frequency(28Mhz)

Blue = 

Intermediate 

Frequency 

(15Mhz)

Red = Lowest 

Frequency 

(14Mhz)

Resonance @: 

By only using parallel resonant circuits can the antenna automatically 

change bands

(Parallel resonant circuits)

28 Mhz

trap

28 Mhz

trap
15 Mhz

trap

15 Mhz

trap



TRAP RESONATE PARALLEL NETWORK FUNCTION 
ANALOGY

Å EXAMPLE :

Å Tribander excited with 

21Mhz RF energy, only 

the length of element 

to the 21Mhz trap is 

used ðTrap is situated 

¼ wave length from 

the boom and is similar 

to an open switch

Å For 14Mhz excitation 

energy, the 21Mhz 

and 28 Mhztraps act 

as closed switches and 

uses the whole length 

of the element(~33 

feet)

MULTI-BAND ANTENNA excited with same frequency as trap, trap acts as 

open (high impedance). ANTENNA excited with different frequency as trap, 

trap acts as short (low impedance)

10m 15m

BOOM

S1 S2
Excited w/ 15m RF Energy

20 m

15 m

10 m
TRAPS

òClosed switchóòOpen switchó


