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Welcome! I am Greg Mihran (ůĲċƖѢ-on)

2

Greg Mihran, KJ6ER
Campbell, California

Website: kj6er.net
Email: greg@kj6er.net

QRZ:qrz.com/db/KJ6ER

иBorn in Schenectady, New York
иB.S.E.E. Case Institute of Technology,

CWRU, Cleveland, Ohio
иRetired, 45 years in Silicon Valley

иHusband, 5 grown kids, 6 grandchildren

1,000+ Activations
80K+ SSB QSOs

+  Start-Ups
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KJ6ER Antennas Family:  Quarterwave, Halfwave, Fullwave
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KJ6ER
Antennas

40M-6M
PERformer

Elevated ¼ Wave

20M-6M
Challenger

OCF ½ Wave

17M-10M
Dominator
EF ½ Wave

40M-6M
PERformer NVIS
Elevated ¼ Wave

20M-6M
Hammer

HalfSquare
(Future)

20M-6M
Challenger

Parasitic Array

17M-10M
Dominator

Parasitic Array

Halfwave

Quarterwave Fullwave

20M-6M
Thruster  Triangular

Loop Array
(Future)

20M-6M
Thruster

Triangular Loop
(Future)

40M-6M
PERformer ¼ Wave

Parasitic/Phased Arrays

20M-6M
Marauder  EF
Moxon Array

Est. 2020

80M-20M
Nether  NVIS

Compact
Inverted -V

(Future)

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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KJ6ER Antennas Content Always Free on KJ6ER.net
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Always-Free PDFs for the Amateur Radio Community!greg@kj6er.net

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY


KJ6ERCalifornia

KJ6ER
California© 2026 by Greg Mihran, KJ6ERRevision: July 2026 5

June 2025

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY


KJ6ERCalifornia

KJ6ER
California© 2026 by Greg Mihran, KJ6ERRevision: July 2026 6

September 2025

5 pages long
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My Portable Antennas Design Principles
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иRedesign classic  antennas with fresh implementations for portable use
иDevelop  designs, share free  PDF plans, actively interact  with builders

Highly Efficient & Effective
(Resonant, One-Band-at-a-Time)

1

3 Design Principles:

90% efficient or more

Performance

Fast & Simple Deployment
(Set-up and Take-down)

2

5 minutes or less

Elegance

Easy to Pack & Transport
(Backpack, Picnic Table, HOA)

3

5 pounds or less

Convenience

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Portable Antennas from Theory to Real-World Deployment
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KJ6ER Antennas designs efficient and effective portable antennas for the every-ham that 
focus on the optimal integration of performance  (high radiation efficiency), elegance  
(speed and simplicity of deployment) and convenience  (ease of transport and storage).

Antenna Users
(Over 100,000 Worldwide)

Theory
(Math, Physics)

5% of my time

Backyard
(Campbell, CA)

80% of my time

Modeling
(4NEC2)

15% of my time

POTA Parks
(California)

Real-World Evaluation

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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KJ6ER Antennas TinkerToys® Components
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18 AWG
Silicon -Coated

Wire

Mueller®
Clips

Wago®
Connectors

Ununs and Baluns

Portable Antennas Designed to be Built from Components in your Ham Radio Stuff Box

Non-conductive
Nylon Line

Wire
Ferrules

Tripods or
PVC Tube/Spikes

ΞΡќШċŰĬШΝΤќ
Telescoping

Whips

Mirror Mounts

RF Chokes

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Understanding a
Few Antenna Fundamentals

(Keeping it High-Level)

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Field Regions Around an Antenna
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Source: ON4UN, John Devoldere & DJ2YA, Uli Weiss (2010)

Reactive  
near field

Radiating 
far field 

(Fresnel)

The effects of the ground and the artificial  ground system are twofold: 

и Near the antenna (in the reactive near field), you need a good 
ground system to collect the antenna return currents without 
losses . This will determine the radiation efficiency  of the antenna.

V Operators have reasonable control over the radiation efficiency.

и At distances farther away (in the radiating far field, the Fresnel 
zone), the wave is reflected from the earth and combines with the 
direct wave to generate the overall radiation pattern. The absorption 
of the reflected wave is a function of the ground quality and the 
incident angle . This determines the reflection efficiency .

V Operators have limited control over reflection efficiency.

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Understanding Antenna Impedance (Complex Number)
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Impedance Z = R Ñ j X (ohms)

R = Resistance (real number)

 j = ã-1 (imaginary number)

X = Reactance (inductance, capacitance)

иRelates the sinusoidal voltage V to the current I at 
the input to an antenna and varies with frequency.

иConsists of two components: 
V Resistance R (real) represents power that is either 

radiated away or absorbed within the antenna.
V Reactance X (imaginary) represents non-radiated 

power stored in the near field of the antenna.

иFor a 50̡  transmission line (coax), perfect 
impedance is purely resistive:  Z = 50 + j 0, 
where the voltage is in-phase with the current. 
This is considered a resonant  antenna.

иIf impedance is purely imaginary:  Z = 0 + j 50, 
the voltage leads the current by 90 degrees. 
This is considered a very bad antenna.

R

X

Ά
real

imaginary

|Z|

Z

и Impedance Z (x, y point)

иResistance R (real, x-axis)

иReactance X (imaginary, y-axis): 
 (+) inductive, (-) capacitive

и Impedance Magnitude:

 |Z| = ã ( R2 + X2 )
иPhase ΆШ= arctan ( X / R )

Inductors and capacitors introduce a phase shift between 
voltage and current but do not dissipate energy:
X Inductor (L) = 2́ f L, where L = Inductance (henrys) > current lags

XCapacitor = -1 / 2́ f C, where C = Capacitance (farads) > current leads

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY


KJ6ERCalifornia

KJ6ER
California© 2026 by Greg Mihran, KJ6ERRevision: July 2026

XC = XL

Antenna as a Series RLC Network

14

и An antenna can be thought of as a complex resistance, inductance 
and capacitance  (RLC) network in series. At some frequencies, it 
will appear like a capacitive reactance (XC), while at others, like an 
inductive reactance (XL). At the resonant  frequency, these 
reactances will be equal in magnitude, but opposite in influence, 
canceling each other out. At resonance , the impedance is at its 
minimum being purely resistive  (real, Z = R + j X, where j X = 0) and 
efficiency  (current in the circuit = I) is at its maximum.

иWhen an antenna is not at its resonant length, the voltage source (V) 
will see something other than pure resistance (R). In this case, the 
impedance is now complex  which includes reactance (X):

V If the antenna is too short, capacitive reactance (XC) is present. To 
resolve this imbalance, inductance is added to offset capacitance. 

V If the antenna is too long, inductive reactance (XL) will be present. To 
resolve this imbalance, capacitance is added to offset inductance. 

Antenna too longAntenna too short

Resonant frequency (f0):

XL = XC

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Radiation Resistance (Rrad) and Loss Resistance (Rloss)
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Source: ON4UN, John Devoldere & DJ2YA, Uli Weiss (2010)

и Radiation resistance  (Rrad) is the total power radiated as 
electromagnetic waves in all directions т productive energy .

и Loss resistance  (Rloss) includes conductor RF resistance, losses of 
insulators and loading elements, ground losses of the antenna current 
return circuit and ground absorption in the near field т wasted energy .

и Radiation efficiency  ( %͎) is dependent upon the sum of the radiation 
resistance (Rrad) of the antenna in series with the loss resistance (Rloss). 
These make up the resistive (R) part of the feed-point impedance. 

ӛGoal: minimize Rloss

Rrad converted to radio waves (productive)
Rloss converted to heat (wasted)

%͎ =
Rrad

Rrad + Rloss
x 100%

/͒4

/͒2
Center-fed

3 7 x1 1%
Antenna:

 Z = R + j X
8 5 x1 1%

Radiation Resistance Loss Resistance+ Ҵ
Resonance when 
Reactance (X) = 0

270

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Ground losses  associated with the nearby soil:

иGround losses through the antenna return circuit 
include antenna return currents that travel through the 
ground and back to the feed point, right at the base of 
the antenna impacted by resistivity ͞  ( -̧m) of the soil. 

иGround absorption in the near field includes the 
conductivity Ξ (mS/m) and the dielectric properties of 
the ground that determine absorption losses, caused 
by an electromagnetic wave penetrating the ground.

Unless the vertical antenna uses elevated radials, 
return current will flow through the lossy ground .

Loss Resistance (Rloss) Components

16

Source: ON4UN, John Devoldere & DJ2YA, Uli Weiss (2010)

Ohmic  losses  within the antenna:

иConductor RF resistance  includes the conductivity 
of the antenna components used. 

и Losses from base insulators including dielectric 
material losses at high voltage points.

иEquivalent series losses  of loading element(s) 
providing inductance (coils) and capacitance (hat).

G
ro

un
d

O
hm

ic
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Loss Resistance (Rloss) of Ground Radials
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и If only two /͒4 radials  are used, the 
Rloss  = 85 ̡ . Given Rrad = 37 ̡  for a 
quarterwave vertical, the radiation 
efficiency = 37  ̡/ (37  ̡+ 85 )̡ = 30%.

иUsing that same efficiency formula for 
other numbers of ͒ /4 radials:

V 4 radials = 37% efficiency
V 8 radials = 47% efficiency
V 16 radials = 57% efficiency
V 32 radials = 71%efficiency
V 64 radials = 84%efficiency

Å Comparatively, computer models with 
ΞШĲũĲƻċƣĲĬШƖċĬŔċũƚШѻШΟΣњШindicate a 
Rloss  ~ 4 ̡ , yielding a radiation 
efficiency = 37  ̡/ (37  ̡+ 4 )̡ = 90%.

Source: KN5L, John Oppenheimer (2013), ѨéĲƖƣŔĦċũЮ ŰƣĲŰŰċЮ]ƖŸƨŰĬЮÅċĬŔċũЮxŸƚƚЮÉƣƨĬǃѠ

A quarterwave vertical 
with Rrad = 37  ̡on 
average ground requires 
at least 80 equivalent  
/͒4 surface radials  to 

achieve at least 90% 
radiation efficiency.

Loss Resistance = Measured Feedpoint Resistance - Calculated Radiation Resistance

+3 dB

40 Meters

І ƻŦ ˂κп 

radials

Ground 

[ƻǎǎ ʍ

˂κп  

Efficiency

1 104 26%

2 85 30%

4 63 37%

6 50 43%

8 42 47%

10 37 50%

12 33 53%

14 30 55%

16 28 57%

18 26 59%

20 24 61%

22 22 63%

24 21 64%

26 20 65%

28 18 67%

30 17 69%

32 16 70%

40 13 74%

50 10 79%

60 8.2 82%

120 0.6 98%

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Loss Resistance (Rloss) of Elevated Tuned Radials

18

и As the radial height above ground is increased, the 
loss resistance (Rloss) is significantly reduced. As 
tuned radials are elevated above ground, capacitive 
coupling is decreasing as a reciprocal (C = Ώo A / d). 

и Even a very small increase in radial height above 
ground will make a large difference in loss (inversely 
proportional), especially if number of radials is small.

V Four 80M ground radials at 0.005% ͒  above 
ground (ũċǃŔŰŊЮŸŰЮƣőĲЮŊƖŸƨŰĬеЮӎдΣΥѠ), there is at 
least -5 dB loss of potential gain.

V Raising those same 4 radials to 0.100% ͒  above 
ŊƖŸƨŰĬШыΟЮΜњШŉŸƖШΥΜ~ьЯШƣőĲШloss is reduced to just 
-0.5 dB of potential gain.

и Based upon my field testing, I recommend at least 
2% ͒ radial elevation or, if possible, 5% ͒ radial 
elevation above ground ыӂΟΦњШŸŰШΞΜ~ьЮ

Ground level 
= 0.005 ͒ %

ΟњШċĤŸƻĲШ
ground (80M)

-0.5 dB

Source: N6LF, Rudy Severns (QST, 2010)

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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4 to 64 Ground Radials versus 4 Elevated Radials

19

и 0 dB point is normalized  to the signal strength of four /͒4 radials lying on the surface (0 dB).

Source: N6LF, Rudy Severns (QST, 2010)

4

64

+5.8 dB Increasing # of 
Ground Radials

+5.9 dB

и 4 elevated radials at a height of 4 feet  are equivalent to sixty -four /͒4 radials lying on the ground.

Only 4 Radials Elevated Above 
Ground at Different Heights

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Antenna Return Current Paths

20
Source: ON4UN, John Devoldere & DJ2YA, Uli Weiss (2010)

(A) Using only a ground rod forces return 
currents to travel entirely through lossy soil 
resulting in very low radiation efficiency.

(B) Buried radials reduce losses improving 
efficiency through low-loss radial 
conductors in the ground.

(C)Two elevated radials  resulting in 2 current 
return paths: lossless path through radials 
and potentially lossy capacitive path 
through soil. Raising radials higher (5% ͒) 
dramatically reduces capacity to lossy soil.

(D)Unwanted common mode currents (CMC) 
flow on the coaxial shield as a random 
length radial resulting in lower efficiency.

(E) Current balun and/or RF choke  at 
feedpoint significantly alleviates unwanted 
common mode currents on coax shield.

Always use an RF choke at 
vertical antenna feedpoint!

Ground rod only Buried radials

Elevated radials CMC on coax shield without RF choke

DC ground for the 
common radial points 

(A) (B)

(C) (D)

(E)

Worst case to Best

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Ground Mounting versus Elevated Mounting: Efficiency

21
Source: K7IR, Mike Mertel (2010)

Ground Mounting

Sixteen 0.25 wl (wavelength) radials of lowest 

intended frequency give 55%-60% efficiency

Elevated Mounting

ӛ PERformer elevated radial end height ranges 
from 5% ͒ on 20M to 16% ͒ Шon 6M

ӛ PERformer efficiency avgs 90.8% from 20M-6M

ӛ PERformer droop angle = 5o - 22o 

(2% )͒

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Halfwave Antenna at Resonance Creates a Standing Wave

22

Current
Voltage

Maxima

Maxima

Maxima

70 ӎ

Dipole
68-72 ӎ

When RF energy is applied to halfwave antenna at 
resonant frequency , a standing wave is created 
with both Current  and Voltage 90° out of phase .

Current maxima  (radiation max ) is at the center 
with low impedance (68-72 ̡ ), Voltage maxima 
are at the ends with high impedance (1000s ̡ ).

/͒2

100s ӎ

OCF
4-9:1

80%

1000s ӎ

EF
49-64:1

95%

Z =
ӹVәӹ
I  ӝ

= R
purely

resistive

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Quarterwave Antenna Needs to be Elevated off the Ground

23

/͒4

/͒4

Maxima

Current

Capacitance

C = o͌ A
d

Area of Plates

distance
between plates

(Parallel Plates)

Radials

Radiator

dCapacitive Coupling Inversely  Proportional
to the distance d

The closer  the plates, the
greater  the Capacitance  в

the further  the plates, the
smaller  the Capacitance .

Capacitive Coupling  steals 
potential radiation current!

Imagine the quarterwave radials  and 
ground  as two plates of a capacitor.

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Elevated Radials and the Droop Angle

24

Source: K7IR, Mike Mertel (2010)

и As radials are elevated, the capacitive coupling losses go down 
dramatically. In fact, two elevated ͒ /4 radials have a loss resistance of a 
few ohms ~4 ̡  versus ground ͒ /4 radials with a loss resistance of 85 ̡ . 

и Thus, Eff% = 37 ̡  / (37 ̡  + 4 ̡ ) = 90% efficiency with 2 elevated radials, 
and Eff% = 37 ̡  / (37 ̡  + 85 ̡ ) = 30% efficiency with 2 ground radials. 
When 100W is applied to these antennas, delta dB increase
= 10 x log (90 watts / 30 watts) = +4.8 dB gain! 

и Elevated tuned radials will lower the resistive impedance of the antenna 
due to their lower loss resistance. To raise impedance closer to 50 ̡, 
the elevated radials can be drooped  or angled downward slightly.

и If droop angle cannot be angled downward enough, antenna element 
can be lengthened up to 20% longer to raise resistive  impedance but 
the radials will need to be shortened accordingly for resonance. In 
essence, this can be thought of as off -center feeding (OCF) a dipole.

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Summary of Key Points for a Quarterwave Vertical Antenna

25

и The ground system (radials) in the reactive near field of an antenna primarily 
determines loss resistance (Rloss) which, when coupled in series with the 
radiation resistance (Rrad ), has a huge impact on radiation efficiency: 
Eff% = Rrad / (Rrad + Rloss) ǂШΝΜΜӖЯШӛШŊŸċũШŔƚШƣŸШminimize Rloss

и The loss resistance of ground radials becomes very significant when using a 
small number of ͒ /4 radials on a quarterwave. Two ground radials have a 
loss resistance of 85 ̡  which yield a radiation efficiency of only 30%. At 
least 30 ground radials are required to have an efficiency over 70%.

и Elevating radials off the ground significantly reduces loss resistance. In fact, 
120 ground radials are required to equal the >90% radiation efficiency of just 
2 elevated tuned radials. As radials are raised off the ground, the loss 
resistance drops as the reciprocal of distance (d): capacitance = Ώo Area / d. 

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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J-Systems Products on              иШKJ6ER Antennas and Accessories
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PERformer 40M-6M 
Elevated Quarterwave 
Antenna includes ΝΤќШ
ìőŔƓШċŰĬШΝΣњШÉƓŔťĲ

Challenger 20M-6M 
Off-Center Fed Halfwave 

Antenna with ΞΡќШìőŔƓШ
and ΝΣњШ]ƖŸƨŰĬШÉƓŔťĲШ

Dominator 17M-10M 
End-Fed Halfwave 

Antenna includes ΞΡќШ
Whip and ΝΣњШÉƓŔťĲ

Marauder 20M-10M 
Moxon-Inspired 
Parasitic Array 

Antenna System

J-Systems is a US-based technology company that sells high-quality handmade KJ6ER antenna systems:

Search for JSystems on Etsy or visit etsy.me/3Iay4J5 Over 300 product sales
Over 70 5-star reviews

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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J-Systems Products on              иШKJ6ER Antennas and Accessories

27

Guy Rope Kit for the
PERformer Quarterwave 

and Challenger OCF 
Halfwave Antennas

Pole-Pod Radial 
Tripod Solution for 
Non-Penetrating 
Elevation Poles

ΝΣњШÉƣċŔŰũĲƚƚШÉƣĲĲũШ
Ground Mount Spike for 

all Antenna Systems
with PVC Mast Support

CAMO PVC Wraps Kit for 
Low Visibility Deployments 

in Restricted Neighborhoods 
or Field Operations

In addition to selling high-quality KJ6ER antenna systems, J-Systems also sells handmade accessories :

Search for JSystems on Etsy or visit etsy.me/3Iay4J5 Over 300 product sales
Over 70 5-star reviews

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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J-Systems Products on              иШKJ6ER Antennas and Accessories

28

Remember the great 
decades of Heathkit® 

during the 1960s-ΥΜƚШв

Antenna Kits (Ant-Kits) with 
all the parts sourced and 

ready to assemble

And now featuring Antenna Kits (Ant-Kits), Heat Shrink Band Labels (Band-Its) and Custom Products:

Search for JSystems on Etsy or visit etsy.me/3Iay4J5 

Band Labels (Band-Its) 
heath shrink labels for 

wire radiators and radials

Custom Variations  
of any KJ6ER 

Antenna Product

Over 300 product sales
Over 70 5-star reviews

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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Buy High Quality ABR Cables at a 10%-20% Discount!

29

и ABR Industries of Houston, 
Texas has now officially 
partnered with KJ6ER antenna 
builders and users!

и ABR will now offer a 10%-20% 
discount  on your total order for 
any ABR cables online!

и Use the coupon code KJ6ER at 
checkout or use the link:
bit.ly/ABRCoaxBuilder

и ABR is also selling custom 
electrical length cables for the 
new Phased PERformerArray:
bit.ly/ABRPhasedCoax

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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PERformer Quarterwave
Vertical Antenna with two

Elevated Tuned Linked Radials
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иThe PERformer is a Portable, Elevated and 
Resonant quarterwave vertical antenna for 
40M-6M sitting on a PVC ground spike or tripod 
with the ŉĲĲĬƓŸŔŰƣШċĤŸƨƣШΠќ-ΡќШoff the ground 
and 2 elevated tuned linked radials which are 
placed 90 degrees apart. 

иComputer modeled extensively  in 4NEC2 to 
design and optimize performance. Efficiency 
averages over 90% across all six bands with an 
SWR less than 1.10:1 on each band (20M-6M).

иDesigned to be lightweight and easy to deploy  
for all types of portable operations. Also used at 
HOAs and other types of locations that do not 
allow permanent antenna installations.ÂEÅŉŸƖůĲƖШƚőŸƽŰШƽŔƣőШċШΠΜњШ

furniture -grade PVC tube on a 
stainless-steel ground spike.

PERformer shown with a portable 
ΤΥњШPolarduck  tripod  with very 
broad and adjustable leg lengths.

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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ΠΜњ
PVC 
Tube

Spike
Mount

Mirror 
Mount

ΟΣњFiberglass
Elevation

Poles

2 Elevated Tuned Radials 
90o or 180o apart with linked 

segments for each band 
(fixed)

17-foot 
Telescoping Whip 

for 40M-6M 
(variable)

RF Choke

Feedpoint

ΡΞњ

Coax
ΠΦњ

ΞΦњ

ΞΠњ
ΝΣњ

ΟΤњ
ΠΝЮΡњΝЮΡњ

Optional 
Coil for 40M

Non-conducting
nylon segments

KJ6ER PERformer
40M-6M Elevated Quarterwave Antenna

90° 180°
20M 0.0 dBi -1.0 dBi

17M +0.2 dBi -0.9 dBi

15M +0.3 dBi -0.7 dBi

12M +0.4 dBi -0.5 dBi

10M +0.5 dBi -0.4 dBi

6M +1.2 dBi +0.5 dBi

Avg. +0.4 dBi -0.5 dBi

Gain: Radials @

6M
10M

12M 15M
17M

20M

OptionalΝΦΥњ 40M 
Band Radial Segments

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY


KJ6ERCalifornia

KJ6ER
California© 2026 by Greg Mihran, KJ6ERRevision: July 2026

PERformer Vertical with Two Elevated Tuned Linked Radials

33

ΠΜњ
PVC 
Tube

Spike Mount

Mirror 
Mount

ΟΣњ
Fiberglass 

Stakes

2 Elevated Tuned 
Radials 90o apart 

with linked segments 
for each band

17-foot 
Telescoping 

Whip for 
20M-6M

RF 
Choke

Feedpoint

ΡΞњ

Coax

Antenna System Parts List:   (substitute as desired)

и Chameleon  ΝΤќШƣĲũĲƚĦŸƓŔŰŊШƽőŔƓ

и WRC  Sporty Forty coil for 40M operation

и [ƨƖŰŔƣƨƖĲШŊƖċĬĲШΠΜњШÂé9ШΝњШf?Шыtripod alternative) with 
Chameleon  spike mount including end caps

и Polarduck  ΤΥњШƣƖŔƓŸĬШƽŔƣőШƽŔĬĲƚƓƖĲċĬЯШċĬŢƨƚƣċĤũĲШũĲŊƚШ
(PVC alternative)

и Palomar Engineers  RF feedline choke at the feedpoint to 
isolate the coax shield

и ~ŔƖƖŸƖШůŸƨŰƣШƽŔƣőШΟоΥњШǂШΞΠШŰƨƣШƣŸШÉ§-239 stud mounted on 
ċШƚőŸƖƣШыΣњ-ΥњьШƣőƖĲċĬĲĬШƖŸĬ

и BNTECHGO bright orange 18-gauge wire radials

и Mueller  clips to combine 2 radials at feedpoint and at each 
radial end to attach to end stakes

и [ŔĤĲƖŊũċƚƚШΠΥњШĲŰĬШƚƣċťĲƚШƣŸШĲũĲƻċƣĲШƖċĬŔċũƚШыmust be non-
conductive without any interior metal)

и Two elevated radials  are placed 90o apart to 
provide modest gain and directionality (front-to-
back) between the span one band at a time.

и Radial wire segments  are linked to provide a 
fixed length for each band. Telescoping whip is 
adjusted to resonance in the field.

и An RF choke must be placed at the feedpoint to 
isolate the coax shield from the antenna system 
alleviating common mode currents (CMC).

90o angle between radials

https://www.paypal.com/donate/?hosted_button_id=ASPVAN2S3QBRY
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10M     12M     15M     17M     20M
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Mirror
Mount Fiberglass

Stake

Fiberglass
Stake

Mueller  
Clip

Mueller  
Clip

6M

e.g., If 10M is desired, insert non-
conductive segment after 10M and 

before 12M on both elevated radials.

иEach band has two elevated tuned radials  connected to 
the feedpoint by a Mueller  clip which are 90 degrees apart.

иRadials are linked with WAGO connectors and terminated 
by another clip to a non-conductive fiberglass stake .

иStakes can either be moved to accommodate band change 
вШor preferably, a short non -conductive segment (e.g., a 
paracord with connectors) can be inserted in the wire line to 
terminate the radial at that point without having to move the 
stakes for each band change. Trimming Line Insert

Πњ
Non-conductive nylon

segment inserted to terminate 
radials for any band
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