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Tribander: Mosely TA-53 Five-band Antenna (bottom antenna)
Rotary Dipole: Trapped 40m dipole (top antenna)

Traps are typically known to shorten “electrical” antenna length, but are lossy




North Alabama

[CTRA

LINCOLN COUNTY

AMATEUR RADIO
ASSOCIATION DX Club

other
ill Orr (W6SAI)
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* Self-adjusting H ell, but can have electro-mechanical

problems with the element expansio pensive electro-mechanical stepper motor)

Note: Hygain, Cushcraft,
Mosely, Telrex, Ham-pro,
KLM, Cubex, StepplR, etc.
are registered trademarks
of antenna suppliers&
manufacturers
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Note: Hygain, Cushcraft,
Mosely, Telrex, Ham-pro,
KLM, Cubex, StepplR, etc.

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

of antenna suppliers&

manufacturers
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those of a monobande
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Tribanders sacrifice performance for size
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Tribanders are great for the typical ham!




[C[RA

LINCOLN COUNTY
AMATEUR RADIO

ASSOCIATION

A Conclusion: Tribander works as well as Monobander on 20m
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RF(? frequency)—— Lam mml = high impedance (looks like an open circuit)
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Signal

Frequency Spectrum

Standard BW

Narrow BW

Low
Impedance

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

resistance (low impedance) [looks like a short circuit]
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“Q” (Quality) is the ratio of
inductance (L) to resistance (R)
defining coil efficiency

of tuned circuits;

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

Higher Q value results in lower losses and better suitability as RF inductor
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® Due to the circu e highest resonant frequency may

also cause the antenna to op e incol e lower resonant frequencies and vice versa

-

Single Element (Director, Driven, or Reflector)

- 28 Mhz (highest L

Trap frequency Antenna Boom Trqp
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Schematics courtesy of Hygain THZDXX Manual

These traps are the same for the active elements (DE & Reflector), but
can be easily mixed up during the assembly process causing issues
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® Antenna 3.5 Mhz, A=9 ./ bination 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 B...Reference picture)
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o ISOLATING TRAPS
\ (Parallel resonant circuits)

Resonance @:
Green = Highest /’r.;m
Frequency(28Mhz) \:Z]zt-“—’:ﬁ t=ﬂo-‘}=
15 Mhz l 28 Mhz
‘ trap l o RS

| el T a ]

|

l " AT HIGHEST FREQUENCY
|
| fe———— RESONANT & AT-

‘ INTERMEDIATE FREQU

trap

- 15 Mhz
SEED POIYTY ‘ 28 48 | o d

Red = Lowest

Frequency
(14Mhz)

r RESONANT -i- AT LWGQ-,._,

By only using parallel resonant circuits can the antenna automatically
change bands
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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)
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/) End caps removed and requires removing rusty screw & bending tab to disassemble trap
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Coil (L) Trap Insulators
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® Note: Some ¢ um SWR at true resonant

frequency

High SWR clued me to check the traps
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guency to the lowest

® If antenna wc 5 is good

® If the next lower frequency does not function correctly, then the trap coil may be
open

%
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Modern antennc >f RF circuits at resonant

frequencies by sending small RF signal to the circuit. User can monitor frequency
readout of SWR dip.

Use GDM or Antenna Analyzer needed if characteristics of trap are unknown
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g your
g Expert
Antenna
Analyzer to
find SWR
dip. Dip is
located at
resonate

frequency.

10cm loop connected to a Rig
Expert Antenna Analyzer ready to
conduct SWR sweep finding SWR

dip
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Resonate Frequency

17 8002 10 625 kHz

7

Need a 10cm loop connected Perform SWR sweep using your

coaxially to a Rig Expert Antenna Rig Expert Antenna Analyzer to

find SWR dip

Analyzer (per Rig Expert manual
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File Edit View Configure Measurement Help
ErCILEEEE I
Range: §4.812 + 45.188 MHz| 100 poinis

Fq = 44.871 MHz

SWR = 117.24

Return loss = 0.15 dB

Z= 0.8+ j46.2 Ohm

|Z| = 46.2 Ohm

Phase = 89.0°

L=163nH

Zpar = 2697.9 + j46.2 Ohm

Lpar = 163 nH

Cable: Length(1/4) = 1.10 m, Length(1/2) = 220 m

NOT ACQUR

54.812 MHzZ




FQ ‘ m[g ?

File Edit Vi Configure Measurement Help
DeHdD ftBR & e 7T

~ [NOT ACCURATE! |
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Capacitive coupling f the O
d of
diagram)

Capacitive Coupling

Measurements:

han operational
Close.. But and the trap loads
no contact .

o lower its frequency

Inductive Coupling adings within +/- 100 KHz the affect
is minimal — GOOD TRAP

Shorted turns or other defects will cause 1
or 2 MHz swing indicating a BAD TRAP

measurements are as

shown using inductive pickup placing GDO
near the trap

Not Best Method: GDM produces quick dip that can be missed and cannot find resonant point
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® Tune signal ge
voltage peak

® Resonant frequency of the trap can be read directly from the
signal generator
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Capacitive
Capacitive
Capacitive
Capacitive
Capacitive
Inductive
Inductive
Inductive
Inductive
Inductive

Inductive

Capacitive
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10m Trap

/3 Traps need to be cleaned periodically
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suspicious

® Cleaned traps to rest

* Antenna exhibited flat, low SWR across the WARC bands
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polystyrer

* VOM used to

* Element along with trap co
comprises the fixed
capacitance ~25pf

%

Mosely li-33 Trap
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R on 20m

SASLLLS Suspect rivet causing an issue

* Drilled rivet he _
* Cleaned area around rivet hole in trap tubing

* Re-riveted end of coil to trap tubing

%
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perating

V) in both the 2019
CQWW ¢ ontest operating on

10/15/20m

Grid Dip Meter or Antenna Analyzer was not needed since this
issue was due to faulty coil connection to the trap




[CTRA

LINCOLN COUNTY

AMATEUR RADIO
ASSOCIATION DX Club

to hold prote
tube in place
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3. Trap acts as a “open 2) if RF energy fed is equal to the trap’s

resonant frequency
4. Trap acts as an “closed” switch (low impedance) if RF energy fed is at a frequency
other than the traps resonant frequency




NNNNNNNNNNNNN

AAAAAAAAAAA DX Club

multiple

Continue to use those tribanders (new or old)
GUD DXl
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® Coaxial Trap Designer by

r


http://www.arrl.org/
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