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The Gamma Match
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fig. 1. System for [ W40Q, John R. True
using a tower as a ’ ’

shunt fed grounded Ham Radio,
vertical radiator on May 1975, s 34-39
40, 80 or 160

meters.
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fig. 2. Physical vs electrical height of towers top loaded with Yagi beams or cubical quads.
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fig. 5. 160-meter vertical. Gamma rod length and series capacitance vs electrical height of tower
Parallel capacitance required to match 50-ohm transmission lines is approximately 1300 pF.
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Recommended parallel capacitance to match 50-ohm transmission lines is 650 pF (at least half
should be variablel.
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fig. 3. 40-meter vertical. Gamma rod length and series capacitance vs electrical height of tower.
Recommended parallel capacitance to match 50-ohm transmission lines is 320 pF (at least 100 pF
of which should be variable).
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Gamma Match Design

Using W7ITB, WBOIKN, W6NL Equations

Version 2.0, April 2000

Frequency, MHz: 1.83
Driven element diam: 27
Gamma rod diam: 1.1
Gamma rod spacing: 36
Feed point resistance: 28
Feed point reactance: 9
Feed line impedance: 50

Gamma length (degrees): 36.9384
Gamma length (feet): 55.17212
Gamma length (inches): 662.0654
Gamma capacitor (pF): 447.1565




[ installed on the side of the tower an
aluminium tube of 28 mm. diameter and 20 m.
long, with mounting clamps adjustable for both
distance and tapping positions.

In fact the final length of the gamma
rod resulted to be, for the best final match,

17.5 meters.

In the first years I was used to lay down
about 60 quarter wave radials but, after a couple
of seasons of rolling and unrolling them, I
decided to change the ground system into a four
elevated and tuned radials.

[t appeared to be no decrease in the antennag
efficiency and I never came back to the nuisance
of the on ground radials!

There was no need to climb the tower to
change the tapping position of the gamma rod,
but just to find a new capacitance value for
minimum SWR.

After fighting with combinations of mica
and variable capacitors, I bought from “Fair Radio®
Sales ” for 210 US$ a surplus Jennings ceramic |
vacuum capacitor, rated at SKV, with a smooth
regulation from 5 to 1.000 pF and never got a
problem.




The following is the TX antenna model with the gamma match and the four elevated radials
on real high accuracy ground. The gamma rod on this model is tapped here at 16 m. high and leads
to a resistive part of the matched impedance of 44 ohms; a little bit higher should had led to 50
ohms, but it’s already quite satisfying.
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More recently our always remembered friend Earl, K6SE,
the most authoritative person on shunt feeding towers, said that
the equivalent cylindrical method was not working correctly for
top loaded towers, and he found best accuracy by using the same
diameter on all the wires. Earl offered to model accurately my
own antenna and he came out with some different results: a shorte
gamma rod, tapped at 14 m. height and a 355 pF capacitance.
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Det Ideelt utgangspunkt

 Mast pa 24 m med yagi antenner gir...
— Elektrisk lengde pa 90 til 150 grader.

— Godt utgangspunkt for en vertikal antenne med
lav utstralingsvinkel pa lavband.

— Yagi elementene bgr veere i elektrisk kontakt med
bommen, nederste yagi teller mest.

— Slopere/barduner gker mastens elektrisk lengde



Elektrisk lengde ma males,
kan ikke beregnes ngyaktig
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Fig 9-85—A method of “dipping” a tower with a shunt-

feed wire connected to the top.
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Fig 9-84—Electrical length of a tower loaded with a Yagi
antenna. The chart is valid for 160 meters (1.825 MHz)
and a tower equivalent diameter of 30 cm. For a larger
tower diameter, the electrical length will be shorter

(4° to 7° for a tower measuring 60 cm in diameter).



Maling

* Dipmeter;
— Lengde (grader)= f(design)/f(malt)
* Eksempel:
— f(malt)=1.6 MHz, f (design)=1.8, L=101 grader
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Fig 9-87—SWR curves for gamma-fed towers using a
10-mm OD gamma wire and a spacing of 50 cm, for
electrical tower lengths varying from 90° to 160°. The
SWR of the longer vertical can be tuned over a wide
bandwidth using a motor-driven variable series capaci-
tor.

Fig 9-86—Tap height and values of the gamma series
capacitor for a shunt-fed tower at 1.835 MHz. The tower
diameter is 250 mm, and the gamma wire has a diam-
eter of 10 mm. Three sets of curves are shown, for
three spacings (S). The spacing is the distance from
the wire to the tower center.



Mast | resonans

Et effektivt shunt fede system kan lages

Litt av resonans gir to dip pa SWR kurven, gir et
bredere SWR omrade

Et 50 ohm uttakspunkt er neermest jord for en mast i
L/4 resonans, kun 8m over bakken for 160m.

2:1 SWR omradet er stgrst for mast i resonans
RF spenningene er lavest pa gamma kondensatoren.



Gammatraden

@kende avstand til mast, kortere trad

Elektrisk lange master krever et hgyt gamma punkt, typisk 20-
30 m. Dette gir lave verdier for kondensatoren og hgye
spenninger.

Dersom gammatraden blir beregnet til lengre enn masten,
kreves en Omega tuner. Omega tuner benyttes ogsa nar
gammatraden er mye kortere enn design tilsier. Omegatuning
gir mer tap av energi og smalere bandbredde.

Tykkelse pa gamma trad har mest innflytelse pa kondensator

verdien, mindre pa gammapunktets hgyde, lengde pa trad
(tykkere-kortere) og SWR.
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z SWR | Gewinn und V/R | Einstellung | Femfeld |
50
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Fig 9-37—N4KG
grounded-tower
feed system.
The original
N4KG system
uses 90° long
radials, which
makes it
necessary to
adjust the
vertical section
of the antenna
to be exactly
90° (including
top loading).

Fig 9-39—Design example of a grounded vertical using

an elevated-radial system (see text for details).
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Fig 9-90—Transformation ratio (m) of a two-wire folded
monopole, as function of the wire spacing (S/d1) and
the ratio of the conductor diameter (d2 = diameter of
the grounded conductor, d1 = diameter of the fed
conductor). (After Gerd Janzen, Kurze Antennen.)

Fig 9-91—Transformation ratio (m) of a three-wire
folded monopole, as function of the spacing between
the wire (S/d) and the configuration B, C or D). In this
case three conductors of equal diameter are assumed.
(After Gerd Janzen, Kurze Antennen.)
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HADIO AMERICA
BRUCE WHITNEY
565 TEN MILE ROAD
SOUTH LYON, MICHIGAN 42173

OAKLAND COUNTY

RADIO AMERICA
BRUCE WHITNEY
475 TEN MILE ADAD
SOUTH LYONR, MICHIGAN 4517
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SteppIR MonstIR 36 ft boom
l 3 full size 40M elements (retracted)

1

Mast 30 ft tall i
8 5/8” diam base, 4” @ top 1.80 MHz: Rld(HX
: 1.85 MHz: R=40.7 X=

" Tower 100 ft tall
2'x2’ base, 1'x1’ @ top

Caps measured

8 Wire Cage -
82 ft tall, 12 %" diam. C shunt=654pF

I_ 31” spacing center to tower

X Cseries

[TTT]]

C Series

50 Ohm Coax to
Shack
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¥ Antenna Analyzer - AIM 4170 version 655
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H@y mast
(for hay)

Aluminum Angle Stock or Tubing

\ Shunt Feed

(Wire or Tubing)

Insulating Material
AWG 12 .
‘/ _/—— 10 to 60 in. Spacing
24 m 20 in

(78.7")

Insulating Material

I YQ%E 50 Q -
////////'_////////////// f\;

LBDX04_09-088

LBOX04_00-089

Fig 9-88—A shunt-fed tower using an omega matching Fig 9-89—The omega-matching system (a gamma

system. The tower is electrically 140° long. An omega match with an additional shunt capacitor) adds a great
deal of flexibility to the shunt-fed-tower arrangement.

match Is required, since the tower is physically too To maintain maximum bandwidth make the gamma wire
short to a_‘:c“mmc’date a Qamma !“at':h with a 2-mm as long as possible. If the antenna is electrically longer
gamma wire. Table 9-11 lists the impedances at the end  {han 120°, a variable series capacitor will make it

of the gamma wire before and after transformation by possible to obtain a very low SWR over a wide band-

the capacitors of the omega-match system. width.



A

Connection to Tower

No.& Copper, Spaced—/
Maox. 30" from Tower

80/75—Meter Fead Wire
#8 Aluminum, Spaced 157
from Tower

Standoff Insulator

Standaff Insulator
/ 150—pF Variobles
— /

Buried Radials,
Connected to Base

250-pF Vaorioble \

Coaxial Feed —< .
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Meter Shun
Tuner

120 pf
@7500 Volts

To Shunt Wire

Tune this cap
so the screw
is down for
1.845
Counter
clockwise 1/3
turn for 1.825

Red wire
Black wire Insutator

11pfi20 Kc

33pfiturn = 60Kc

1.910-1.810 = 100Ke
Cl= 260pf C2= 108 pf 5x20kc=100Kc

5x11 pf= 55pf

1213 turn

TUNER

WTEJ: 07/04/2005







A N4ABAA

B OK7XX

C 160m tuning
D KE7TRP coil

E 26m Spiderbeam mast

F VY2ZM

G OH8X 160m beam
roteres

Linker
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http://www.youtube.com/watch?v=q8aC9q0AFpk
http://www.youtube.com/watch?v=wlqjrdCNhjY
http://www.youtube.com/watch?v=4rgCsZk3Tg0
http://www.youtube.com/watch?v=SfvmwCgjjJo
http://www.youtube.com/watch?v=G5tJ4nEFxK4
http://www.youtube.com/watch?v=Xm1dTXtT5vg
http://www.youtube.com/watch?v=XCZcjqltJVA
http://www.youtube.com/watch?v=Dhf3DBajO8I
http://www.youtube.com/watch?v=rmdqvQk5aV8
http://www.youtube.com/watch?v=bcqu3lQu0hk
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