Genesis - the Birth of Antennas

"Why and How Antenna Ideas are
Conceived, Computer Simulated,
Constructed, and Born Into the Wild
for Field Day”

Presenter
Gene Hinkle, KbPA, Austin, Texas
kSpa@arrl.net o

No need to take notes. This * ’
entire presentation available g
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Genesis - Birth of Antennas

What do
you need?
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Genesis - Birth of Antennas

Great Outdoor'\

Activities
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Genesis - Birth of Antennas
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ToEi CS
Methods

e Conceptual Ideas

e Computer Modeling = |
e Construction xamples

o Field Day Usage e Wide Band Dipole
- e Moxon Beam

e Flipbeam Array (FBA)

e Phased Dipole Array

e Reel Antenna
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Idea Evolution Creating
Antenna Solutions

e Wide Band Dipole

e Moxon Beam
e Flipbeam Array (FBA)

e Phased Dipole Array
e Reel Antenna



Wide Band DiEoIe

: Multiple HF  |Easy to
o Desirable Bands Match to
Features Feedline
Fast Band High
Change Efficiency

Simple Design

Copyright © 2004 Gene Hinkle All Rights Reserved



Wide Band DiEOIe

e Conceptual Idea

Basic Dipole is Half Wavelength Long

Great for Fundamental and Odd Harmonics
A/ 2 >

3.5 MHz - 10.5 MHz - 24.5 MHz A 50 Ohm Z Match to Transmitter
7 MHz - 21 MHz X

Easy Operation
Radiation Pattern Not Important

XMIT
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Wide Band DiEole

e Conceptual Idea

Problems

Wide Band Operations are Difficult to Achieve
Coax Losses at High VSWR

Do Not Make A/2

v

FEATURES

L Off Resonance Operation
Need Antenna Tuner Unit (ATU)

Keep at Antenna to Reduce Losses

RF COAX
XMIT Control Line ATU
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Wide Band DiEole

e Construction

Balanced or Unbalance

Output Connections
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Wide Band DiEOIe

e Construction

Compu'rer' Ne1‘w _-_k R A
. Control _Caﬁ_le with RIS48s,




Wide Band DiEole

e Field Day Usage Cenfer et

Wires

L W N O
b o s — r e
i & e T =T Pl )
: O
53

Automatic
Tuner Unit
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Moxon Beam

e Desirable
Features

Gain Over Easy to
Dipole Match to
Feedline
Good Front- |High
to-Back Ratio |Efficiency
Simple Design | Inexpensive
Small Size Can Be

Rotated
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Moxon Beam

e Conceptual Idea
Reflector

Jonr,  Take a 2-element
Driven Element ngi Beam
And Create New

Antenna

Element

Basic 2-element
Beam
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Moxon Beam

e Conceptual Idea

Reflector

Driven
Element
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Moxon Beam

e Conceptual Idea
Elements Fold Back Towards

RefleCTor‘ One Another

About 5%
Longer Than
Driven Element

Reflector

Element Driven

N\

Increased Mutual
Coupling.

Increased Current on
Element Ends.

Basic 2-element Fold the Ends to
Beam Create Moxon Beam
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Moxon Beam

e Conceptual Idea

Reflector

Driven
~ . _Element
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Moxon Beam

e Modeling the Moxon

Reflector

Driven
~ _ Element
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e Modeling

Moxon Beam

Reality, Stressed
Moxon Bends Inward

-
N The Reflector [4] Uses Insulated
Wire - Dielectric Loading
Shortens Effective Length
Wires
Mo, End1 End 2 Diameter | Segs [nzulation
# in] Y in] £ [in] Conn # in] 1 [in] Z [in] Conn [ir] Digl C | Thk [in]

1 0h -2 5 118 "WEEZ & 425 113 WiZE 1 11 1 1]

2 0h 425 118 WEZ 14125 425 113 0.25 11 1]

3 16.625 425 118 3275 36625 113 WiAE 0.25 11 1]

4 3275 36625 118 WiEE2 3275 -36.625 113 WHET 14 11 | 0.05

A 3275 -36.625 118 WiAE 2 16.625 -2 5 113 0.25 11 1]

E 14125 -2 5 118 & -2 5 113 "W1E1 0.25 11 1]

* |
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Moxon Beam

e Modeling

. SWR Plot: Moxon Rectangle 1Al x|
File Edit view Options
0 INF i
& 50 chms E
AL(7S i
o ohms) !
10 L e ] e AR RRRE LRt e
1= 5
— :
Source # 5 Leoideoidod AU S P R F [

o L B e
1
48 Freg MHz a2
Freg 50.25 MHz Source & 1
SR 203 Z0 50 ohims
z §3.01 +j32.71 ohms
Refl Coeff  0.3393 at 30.92 deg.

VSWR with 50 Ohm

Source Impedance

& SWR Plot: Moxon Rectangle

File Edit ‘Wiew Options

ol x|

20— | INF

= 50 ohms

- Al 7S
0 ohimz)

1 =
I~ |

Source #

Refl Coeft 06364 at -146.83 deg.

1.1
1
45 Freq MHz a2
Freg 45 MHz Source # 1
SR 45 T3 ohms
z 18.06 -j21.14 ohms

VSWR with 75

Source Impedance
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Moxon Beam

e Modeling

. 0dB ..
. 0dB ..

Elevation Beam Pattern ~ Azimuth Beam Pattern
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Moxon Beam

'

e Construction /
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Moxon Beam

e Construction
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e Construction

Insu la‘l’ed s
Wire ||

|
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Moxon Beam
e Field Day Usage

{ Day Tripog Mount
= 6 Meter Moxon Beam
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Flipbeam Array (FBA)

: Gain Over Easy to
¢ Desnr'able Dipole Match to
Features Feedline

Good Front- |High
to-Back Ratio |Efficiency

Simple Design | Inexpensive

Small Size Instant
Rotation
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Flipbeam Array (FBA)

e Conceptual Idea




Flipbeam Array (FBA)

e Conceptual Idea

Length is Longer Lengths are Equal
Nﬁor N‘w
E?;‘& 5&,
Moxon is FBA is
Asymmetrical Symmetrical

So, Electrically, Lengthen
The Reflector
But... HOW?
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Flipbeam Array (FBA)

e Modeling
’X -
- Rec!ucgd
MC(X | mum Radiation
Radiation

Two Feed Lines
One for Power, The Other For Loading
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Flipbeam Array (FBA)

e Modeling
S —

Reduced

Radiation Maximum
Radiation

TL F/ o
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Flipbeam Array (FBA)

e Modeling z

-
----------------




AZ-EL Patterns

AT ONCT T Main Lobe” N e

A ’ ) Fron’r— Back

Patterr

Azimuth Pattern  Elevation
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VSWR Bandwidth Curves

INF

10

SWR

------------------------------------------------------------------------------------------------------------------------------------

....................................................................................................................................

____________________________________________________________________________________________________________________________________

14 Freq MHz 14.35
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EZHEC+ ver. 4.

Flip Beam Ant (FBA} 14288 HHZ

ANTEHHA DES

Frequency = 14.25 HHz

Wire Loss: Copper -- Resistivity = 1
——————————————— WIRES
D ;
Ho . End 1 Coord. (in)
Conn. h ¥ Fs
1 F2.507,-141.11, 298
2 WME2 132.676,-141.11, 2908
3 W2E2 132.676, 141.11, 298
4 68.1671,-141 .11, 298
5 WHE2 a,-141.11, 298
[i] WSE2 8, 181.11, 298
¥ 8, 1.8285, 92
8 132.676, 1.8285, 92
9 1, a, 298
18 GHD 65, a, a
11 WOE? 65, a8, 298
12 1, 18, 298
13 1, -18, 298
14 131.676, 18, 298
15 131.676, -18, 298
Total Segments: 263
—————————————— SOURCES
Mo. Specified Pos. Actual P
Wire # % From E1 % From E1
1 ¥ 58.68 58.68
Mo loads specified
———————— TRANSHISSIO
Ho . End 1 Specified Pos End 1 Act
WVHre # % From E1 % From E1
1 2 La.a8 La.a8
2 5 ta.8a8 ta.8a8
Ground type is Real, HWIMIMEC-Type
——————————————— HEDIA
Ho. Cond. Diel. Const. Height
(5/m}) {in}
1 a.aes 13 a

a
F/272004 4:31:22 PH

CRIPTION

.f4E-88 ohm-m, Rel. Perm. = 1

End 2 Coord. (in)} Dia (in)
Conn. h ¥ Fs
W2E1 132.676,-141.11, 298 s
W3E1 132.676, 141.11, 2908 2
F2.587, 111,11, 208 #18
WSEA1 a,-141 .11, 298 #1s
W6E1 a, 141.11, 298 #18
68.1671, 141.11, 298 2
8,-1.8285, 92 2
132 .676,-1.8285, 02 #12
WHBE2 6%, a, 298 1.625
WHAEA1 65, a, 2908 2
131.676, a, 208 1.625
1, 1.25, 298 8.5
1, -1.25, 298 8.5
131.676, 1.25, 298 8.5
131.676, -1.25, 298 8.5
0s. Amplitude Phase Type
seq (U/A) {deg.)}
1 1 a U
H LINES ——-———————-
End ? Specified Pos End 2 Act Length
Wire & % From E1 % From E1 {in)
Open ckt 248
7 co.8a co.8a 248
R Coord.
{in})
a

Segs Insulation (—
Diel ¢ Thk{in)
5 1 A
35 1 a
c 1 a
7 1 a
a5 1 a
7 1 a
1 1 a
1 1 a
21 1 A
21 1 a
21 1 a
11 1 a
11 1 a
11 1 a
11 1 a
ZAa UF Reu/Horm
{ohms)
75 a.78 H
75 a.78 H
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Flipbeam Array (FBA)

e Construction
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EZNEC+

Wire Mumber 1

Length

Seqy Length

Diameter
Inzulated

233452 1t
2122291
#12

Dielectric Constant = 3.5
Epoxy Material Fiber Glass
-

Thickness Walll Varied

50 Mil

SYWR Wire Create Edit  Other
3 ~ Coord ErtyMode [T Preserve Connections ¥ Show 'wire Insulation Q
Thickness
Wires
20t N, End1 End 2 Diameter | Segs preTIEToIS,
(i) i) Z [ft) Cohin %l] i) Z [f] Caonn [in] Di Thik [in]
llde 1[0 115 12 0 115 ] 2 E 0.05
2 0 1 1 0 -1 1 #1z2 1 1 1]
1.1
110 Freq MHz 21
Freg 18 MHz : Source # 1
SR 536 ' i 0 50 ohms
Z 1089 + 2005 ohjns ]
Refl Coeff 0.6855 ot 13463 deg. !
SWR 3
3 i
: s wires - (0] x|
] ire Create Edit Other 100 Mi l
[~ CoordEntry Mode [~ Preserve Connections ¥ Show Wire Insulation 0
| Thickness
1.9 -1 i e
' o
4 Mo, End 1 End 2 Diameter | Segs | ]
' ]
(AN S b % [f) (R £ [ft] Conn (R (R £ [ft] Conn [in] Died Thik [in]
1
1 LA i 0 115 12 0 115 8 #12 11 35 01
18 F hH 21
! e 2|0 1 1 0 K] 1 #12 11 0
Freg 18 MHz ' Source # 1
SR 312 I 50 ohms
z 19.99 +] 2317 ohms
Refl Coeff 05143 at 124.02 deg.
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Modeled Resonance Shift
With Thickness

F SWR R X Diel C | Thick
(MHz) (Ohms) | (Ohms) (MIL)
18.8 1.24 41 3.5 3.5 100
19.3 1.3 38.8 3.15 3.5 50
194 1.32 38.6 4.36 3.5 40
19.5 1.33 37.7 2.18 3.5 37
20.1 1.43 36.3 6.5 1 o)
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Modeled Vs. Real Life

--F-F-
- - L.

CrTreTrTTaT o
L_oL-_Ll_J__

Real Life

Shift Matches

- -

F-1-1--

SYSTSISoy

S

=

—qr=T-a-a--r-

T-A-Aa--

SY=ro

=-r-r-a-Aa--

g K -

R R (Y U IS (S [

10
]

2
1.8

Source & 1

0

18 MHz
6.36

Freqg

SR

il

50 ahims

9.005 +j15.77 ohms

Refl Coeff  0.7252 at 137.76 deg.

=1of %]
37 Mil
Thickness

v Show Wire Insulation

[T Breserve Connections

Cither

Wire Create Edit
[T Coord Entry Mode

Thk fin]
0.037

I)ﬂatinh

Diel
35

N

Seq:

1

Dliameter

[in]

#12

#12

Wires

Cann

Z (it

End 2

it
1.5

%[t

Conn

Z it

12

End1

Y]
115

5[]

M.

1
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Flipbeam Array (FBA)

e Test Measurementsk

» Effect of Fiber
Glass Loading on
Resonance

» Test Dipole

» BALUN for
Balanced Feed Line
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Flipbeam Array (FBA)

e Construction Techniques
» Detuning Due to Fiber Glass Materials
» Basic Dipole Element - Baseline

Fiberglass Fishing Poles, Wonderpole, Cut to 11' 6" Length Each Wire
Wire ends Wire ends
Balun 1:1
Fo VSWR Rs Xs
17.500 4.3 116 119 52'8.5" RG-58U Coax
17.750 3.7 67 93
18.000 3.1 44 65 Z Measurement
18.250 2.6 37 46 ‘ ‘
18.500 >0 35 9 VSWR Without Fiberglass Pole as Element
18.750 1.6 37 17
19.000 1.2 44 8 3.0 A\
19.150 1.0 50 4 \
19.250 1.1 55 4 25
19.500 1.4 69 12 o
19.750 1.8 69 33 = 20
20.000 2.2 50 47 >
1.5
1.0 T T T T T T
17.0 17.5 18.0 18.5 19.0 19.5 20.0 20.5
Freq (MHz)
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Flipbeam Array (FBA)

e Construction Techniques
» Fiber Glass Lowers Resonant Frequency
» Must Account for This in Final

Fiberglass Fishing Poles, Wonderpole, Cut to 11' 6" Length Each Wire
Wire ends Wire ends

Balun 1:1

Fo VSWR Rs Xs

17.500 2.0 67 42 52' 8.5" RG-58U Coax
17.750 1.8 52 34
18.000 16 44 22 Z Measurement
18.250 1.3 41 11
18.500 1.2 43 7 VSWR With Fiberglass Pole as Element
18.750 1.3 52 14
19.000 1.5 67 20 3.0
19.250 1.9 88 23
19.500 2.2 95 44 2.5 -
o
é 2.0 - \
15
1.0 ‘ : : : :
17.0 17.5 18.0 18.5 19.0 19.5 20.0
Freq (MHz)
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Flipbeam Array (FBA)

e Construction Techniques
» Overall Shift is -6b0KHz, So Make Antenna Shorter!

Resonance Shift Due to Fiberglass Pole

4.0 \
3.5 - \
3.0

2.5

20 s

1.5 -

—o— Wire Only
—a— Wire in Pole

VSWR

1.0 ‘
17.00 18.00 19.00 20.00

Frequency (MHz)
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Flipbeam Array (FBA)

e Construction Details

Driven Element

Assembly.-

N
I 5

Driven Element - 4 \Q‘Ei,_ven Elemént

N\EXiT af.End 1

-

Wonderpole ™ by Shakespeare
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Flipbeam Array (FBA)

e Construction

Driven Element

ross Arm ssembly Element to Boom Assembly Bracket

Home Depot Home Product

Mast to Boom Assembly Bracket
DX Engineering Product
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Flipbeam Array (FBA)
e Construction ek LR

Phasing Harness with
Relay Box/Control Line

____

\

DPDT Relay with
N.O. Contacts
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Flipbeam Array (FBA)

e Construction

Driven Element Connection .* '
to Side Wires




Flipbeam Array (FBA)

e Field Day Usage

Completed FBA
Up 22 Feet

Inspection of
RF Relay
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Flipbeam Array (FBA)

e Evolutions
» Greater Gain & F/B
» Switched Beams

Reflector

(make look inductive)

Director

(make look capacitive)
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Flipbeam Array (FBA)

e Evolutions
» Greater Gain & F/B
» Switched Beams

Director

(make look capacitive)

Reflector

(make look inductive)

Flip
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Phased DiEole Ar'r'az

e Desirable Gain Over Easy to

Dipole Match to
Features Feedline
High Simple

Efficiency Design

Inexpensive
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’—__— —_~~
- ~

Phased DlEole Ar‘r'az

e Conceptual Idea J
» Start with the: Basuc Dupole Elerpen’r

Wave Lengt
~ Dupole Sechon il

~
~ -
~-—- --__—

Transmitter
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\
\

\

N\

» Add More Di

N

Half Wave LengTh

e e -

o Conceptual Io'*ea

dLes 5/

~~ Dipole Section #2 .-

Flelds are Addm
Half Wave Length

~~ Dipole Section #1 .-

—
e e -

Transmitter

y' Half Wave Length 7

g, Br'oad5|de /

S~ Dupole Section #3--

e e -
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Notice Polarity of "Phasing” Between Elements
Half Wave Length Half Wave Length Half Wave Length

Dipole Section #2 — <  Dipole Section #1 = <4 Dipole Section #3 =

Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Can't Just Connect Wire Ends; Phasing Destroyed
Half Wave Length Half Wave Length Half Wave Length
Dipole Section #2 + +  Dipole Section#1 = - Dipole Section #3 =

Must Have 180° Must Have 180°
Phase Reversal Herel Phase Reversal Herel

Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Can Add Equivalent of 180° of Wire length; “Phasing Harness”
Half Wave Length Half Wave Length Half Wave Length
Dipole Section #2 = +  Dipole Section#1 - + Dipole Section #3 =

Fields Due to
AC Current Cancels; —
No Radiation From

Phasing Lines

Must Have 180° Must Have 180°
Phase Reversal Herel! Phase Reversal Herel!

Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Repositioning of Phasing Line
Half Wave Length Half Wave Length Half Wave Length
Dipole Section #2 = +  Dipole Section#1 - + Dipole Section #3 =

+
Phasing Lines :
Can Be At Angles.

Remember, No Radiation

Must Have 180° Must Have 180°
Phase Reversal Herel! Phase Reversal Herel

Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Further Repositioning of Phasing Line
Half Wave Length alf Wave Lengt Half Wave Length
Dipole Section #2 = +  Dipole Section#1 - + Dipole Section #3 =

—./_—\

Phasing Lines
Can Be Up Close.
Remember, No Radiation

Must Have 180° Must Have 180°
Phase Reversal Herel! Phase Reversal Herel

Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea

» Repositioning of Phasing Line
Half Wave Lengt Half Wave Length Half Wave Length
Dipole Section #2 = +  Dipole Section#1 - + Dipole Section #3 =

Phasing Lines
Can Be Wrapped Around - Like Coax!

Must Have 180° Must Have 180°
Phase Reversal Herel! Phase Reversal Herel

Transmitter
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Phased Dipole Arra

e Conceptual Idea

Dimensions (ft.) shown for 14.200 MHz

A A A A A
16.5 16.5 16.5 16.5 16.5
X < > < >
Half Wave Length
e B o Also Dipole Section ] Half Wave Leng‘l‘h
calanie timensioning g c
. | |
2 = 180° Phasing Dipole Sections
Freq. (MHz}| {inches)| (inches) Section W =182
14.200 198.0 3240
21.100 133.3 2180
28.300 893 162 6
50.200 a6.0 8916
144.200 19.8 31.9
Transmitter
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Phased DiEoIe Ar'r'az

e Conceptual Idea
» Conversion to Modeling
» Overcoming NEC-2 Cores Limitations

180° Phasing 180° Phasing
Section 7 Secgfion
: Half Wave Length
Half Wave Length ; Dipole Section
Dipole Section 1§ IS S ‘:
— - — —>
. | Half Wave Length
Electrical Dipole Section

Half Wave Length
300 Ohm Feed Line:

Y7 RF Source
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Phased Dipole Arra

[ )
. M O d e I I n 9 fOuter Fing = 3.11 dBi @ =Outer - 012 dB ) ;I Usge the scroll bar to change
an”

e at 90° Azimuth the marker position,
oy e fick on the &
1200 e ED° or click on the trace.

» H O rl i Z o n"'a I / // :E \\\\ Reset Marker to Max Gain Point |
Component | N e

KT Test Casge
/ \ (1 Jois
a8 Frequency 14000 hHz
1800 0"

3D Plot For
this Test Case

Azimuth Labels

\ / Secondary
\ /

Outer Ring is Fraren at

o \\ / / 3307 "

\\\ / Leave hlank for automsatic scaling.

B - Set | Freeze Nu:uwl Clearl
240 K\EUI/”‘SDD
2700
', Harizontal 14000 MHz /7| _Snapshots |
Azimuth slice at 20° elevation angle © Marker: 599 dBi
" Totds = HdB at 90" Azimuth
Pt~ FarEfid © NearE-fd whichis: 0,00 off from

the: 899  slice max
Ground Type: Real - Sommerfeld

Scale: ™ Log(aRRLY 7 Linear

Copyright © 2004 Gene Hinkle All Rights Reserved



Phased Dipole Arra

[ )
. O d e I I ¢ Outer Ring = 9.11 dBi ] ® =Outer-000d8 Yy | Ui e aralh G e clatige
0 at 90° Azimuth the marker pasition,
1200 H_me__\ B0e or click on the trace.
>> ve r..‘.+ ' IO r' Z / \\\ Reset Marker ko Max Gain Point |
1507 / \ 300 4 | ] |
Component / \
/ \ (5 ots
Frequency 14.200 MHz
» Skywave | = -
L] [ ]
VGI l d I Ty \ / Secondary 30 Plak For
\ / Azimuth Labels this Test Case
o \ / Fa0° —I Duter Ring is Frozen at
N J o5
\\ / Leave hlank for automatic scaling.
. . Set | Freeze Nuwl Clearl
2405\ /T3
' Total 27t 14200 MHz 4 7 | _Snapshots |
Azimuth slice at 20° elevation angle © Marker: 8141 dBi
il Bl &~ JotdB T HdB at:  90°  Azimuth
-  EarEfld MearE-fld wehichis:  0.00  off fram
~ 1 the: 911  slice max
Soele @ Lug HEL] Lirear Ground Type: Real- Sommerfeld

(
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Phased Dipole Arra
e Modeling

|—-—Hat5rc1—-—>€at5rc1| o d ——a—— My Gain —-—FrFEack---n---FrFHear| o
355 330 92 1
350 300 + 04
345 f,,/ 250 = 915 0.&
— — m —
@ 340 ] 200 @ T lo7@
= / E = = =
5 335 150 5 g 91 05 o
_— = I:—r:l =
ESSD f""f 100 E x T05
0 325 = 50 in = 905 04 g
L /-’ = ) —
o 320 0 . Jal 103,
e &
315 -50 9= 0.2
310 = =100 + 01
305 [}E 150 5.95 . . . 0
14.000 14100 14.200 14.300 y L 14.000 14100 14200 14300 Y
Azimuth =lice at 20° elevation angle
- —e— SWR[300] at Srof | SWR Zo ﬂ\|
15 . . .
Horizontal axis for all charts is:
1.45 \\
i51.35 . Frequency
E 13 + (MHz)
g§1.25
212
115 H\L _,-"/ [Rlwayz the right-most test case input column containing any changing Yalues.]
11
1.05 Hover mollse over ahle plofted point
1 o see exagct X ahd Y axis valles,
14.000 14100 14200 14.300 p
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Phased DiEole Ar'r'az

e Modeling
» Just Like Our Old Friend the Wide Band Dipole - Use a Tuner
» Phasing Line Has Little Effect Off Frequency

» Approximate Locations of Ham Bands Shown
im SWER Plot: 14250 KHz colinear array
File Edit ‘“iew Options

5
Ix

=0 IMF
" B0 ohms
10
& Ak 1300 i
ahirmnz]
5
S
1 ﬁ 3 Lo
Source B

15 frr

1.1
1

@M 40 M SQM ZOMFFE’“"MH’NM 1_5M 1_2M IOIW

Freqg 14.25 MHz Source & 1
T 1143 il 300 ohms
i 301 4 +j 37 .23 ahms

Refl Coeff 0.06153 at 5§4.35 deq.
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Phased DiEole Ar'r'azs

[ ]
O Evo I U'rlons w 2D Plot: 14250 KHz ¥ertical Co [ 53
File Edit ‘iew Options Reset
- _
Total Field 0w EZNECH

» Vertical Applications
- "Sleeve Antenna”

» Better Low Angle Performance

Half Wave Length
L Dipole Section
. . . 14.5 MHz
Tnside (Cylindrical Tubing) i
El C'l' .C l/ Fil=  Edit Wiew Options
ecTrica - =
. " 50 ohms
ohms] | :
1 j 3
CenTer‘ TUbe souree 2 I R T R
Does Not Touch —* Quarter Wave o R s S A
Outer Tubing — Length Section R T
Feed Point Z I o 0o
Ground Radials &150 Ohms e T
P
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Phased DiEole Arraz

e Construction
» Reel Makes Storage a Shap

1 | '\.' d
Copyr ghf©20046 e Hinkle AllehT s Reserved



Reel Antennas

e Desirable

Features

Easy to Easy to
Unwind or Match to
Wind Feedline
High Simple
Efficiency Design

Inexpensive
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Reel Antennas
e Conceptual Idea

Roll Up Onto
a
Ree/ for Easy
Storage

W

Antenna Elements

Feed Line \
Need to
Fezd Line _ Isolate End
. =3~  From Coax
Feed Line , .
dLine Line!
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Reel Antennas

® MOdeling ~TotalRield % IUUSEREE LR EZNEC+
» Elevation Pattern S

14.2 MHz
Elervation Plot Curzor Elew 17 0 deg.
Azimuth Angle 0.0 deg. Gain 0.E1 dBi
Outer Ring 0.61 dbi 0.0 dBmaxx

Slice Max Gain 061 dBi @ Elev Angle =17.0 deg.
Bearnswidth 24 B deq. -3dB @ 6.6, 31 .2 deq.
Sidelobe Gain 061 dBi @ Elevy Angle = 163 .0 deg.
FromtfSidelokbe 0.0 dB
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Reel Antennas

ing

e Model

IMNF

14.35

Freq MHz

14

Source ® 1

Z0

14.2 MHz

147

Freq

Sy

z

a0 ohins

3569+ (1283 ohms

Fefl Coeff 01909 at 12315 den.

o 50 ohmsz
Al [75
ohrmz)

Z0
~

» VSWR

|
|

Source #

1
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Reel Antennas

e Construction

» 3 Methods for

Isolation Resonant

Coax L-C
Trapg.
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Reel Antennas

e Construction

Active Dipole End®

Coax Feed Line
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Reel Antennas

Reel start length 16 ft. 4 in. Reel end length 16 ft. 4 in.
Fo VSWR 7
14.000 47 0
14250 35 50
14, 450 2.7 55 VSWR Reel Antenna with 7.75" Coil Coax Self
14750 19 5 -
15.000 16 52 esonance
15.300 10 45 .
16.000 36 55 ' .
45 N
40 N
35 < /*
g R /
=25
e K‘\ //
1.0 —
0.5
I:II:I 1 T T 1 T
135 14.0 145 15.0 155 16.0 16.5
Frequency (MHz)
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Reel Antennas

e Modeling o

18d+40¢

» I n d u C 1-0 n C e VS . Le ng T h W1}'_;-1::indw:tance in microhenrys,

d = coil diameter 1n inches (from wire center to wire center).

Coax Coil Inductance Vs. Length /= coil length in inches. and
(RG_58 on 1-1/2" PVC Plpe) n = number of turns.

16.0

14.0 P
12.0 /
100 |44 pF to Resonate

T
=
(]
S go| at 14.2 MHz
© 6.0
©
< 4.0 -
2.0 - =
0.0 I [ [ [
0.00 2.00 4.00 6.00 8.00 10.00

Length (inches)
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Reel Antennas

e Construction




Reel Antennas

e Construction

Dipping to Find
= Resonance 3
= 0

,,? ) Completed Coax

L-C Trap
With Coax
Connectors Installed

Copyright © 2004 Gene Hinkle All Rights Reserved



Reel Antennas

Stub Length
To Create
Resonance

Coil 10 Turns
RG-58L (solid center)
YWound on 1.5 in. 0.0, PYC pipe, 2.5 in long.
Fesonance  Stub Len.
Fo L {in.} Capacitance (pF) | Cap/Ft. L {uH)
7.700 420 100.8 28.8 424
g8.800 36.5 arb 28.8 373
10.280 24.0 576 28.8 416
11.800 18.0 432 28.8 4.1
14.350 12.0 28.8 28.8 427
Stub Length ¥s. Resonance
a0.0
450
40.0 A y=0.55027 - 16810+ 139.8 _
2_
o \ R?=0.9299 |
2 300
g 250 \
& 20.0
15.0 \
10.0
a.0
0.0 T T T T
5.0 7.0 9.0 11.0 13.0 18.0
Frequency (MHz)
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Reel Antennas

Reel start length 16 ft. 4 in.

Reel end length 16 f. 4 in.

Final Antenna VSWR

Fo VSWR Rs Xs

13.500 3.4 30 45
13.500 25 2B 27
14.000 2.0 20 16
14.200 1.0 31 13
14.250 1.0 31 14
14.300 1.9 30 14
14.350 1.9 30 14
14.500 2.2 25 14

VSWR Reel Antenna

a.0

4.5

4.0

34

2 \‘wﬁ

15

1.0 T T T T T

13.4 138 13.8 14.0 14.2 14.4 146
Freq {(MHz)
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Reel Antennas

e Construction

re

Cdax L C Tr'ap Q%Feed Line ‘»

\' ‘ < | Me‘rhod of VSWQ*"-'—

An’renngr _ 7 Adjustment by, . iwe
End A A Wr'appmg Capacu‘ror
e & '-__‘"Arouncf AnTenna End

y P % - ‘ _. "} 96 .
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Reel Antennas

e Construction

Upper Antenna
16 ft. 6 in.
Effective
/ Feed Point
] 301t Lower Antenna
Fiberglass 16 ft. 6 in
Mast

50 ohm
Transmitter

Resonant Trap Connection Here
Isolator
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Reel Antennas

e Construction

» Reel Really

Makes It EZ to
Stow

Coax L-C
TI"C( p;_,/"'ﬂ

.-‘/
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Where to go for more into ...

e Reel| Antennas

» New Dipole Feeder- Tuned Feeder Yet!, A.F. Stahler, AA6AX, 73
Magazine, June 1978

» RFD-1 and RFD-2: Resonant Feed-Line Dipoles, James Taylor, W20ZH,
QST, August 1991

e Wide Band Dipoles
» Five Bands, No Tuner, Bill Wright, GOFAH, QST, June 1995
e Phased Arrays

» Antennas for All Applications, John Kraus and Ronald Marhefka,
McGraw Hill, 2002..

» Collinear Phased Antennas for the HF Bands, Douglas Fouts, KI6QR,
QST, March 1989

» ;‘883W5GI Mystery Antenna, John Basilotto, W56I, CQ Magazine, July

» An Invisible DX Aerial for 14 MHz, Del Arthur, GODLN, International
Antenna Collection, RSGB, 2003, pp. 103-105.

e Moxon Antennas

» lélgogn’rennas for All Locations, Les Moxon, G6XN, 2nd Edition, Printed

» Two-Element 40-Meter Switched Beam, Carrol Allen, AA2NN, The
ARRL Antenna Compendium, Vol. 6, 1999, pp. 23-25.
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Where to go for more into ...

e Antenna Modeling & Software

» ARRL Antenna Modeling Course, L.B. Cebik, edited by Dean
Straw, American Radio Relay League, 2002.

» EZNEC or EZNEC+, Version 4.0.0, Roy Lewallen,
www.eznec.com/

» MultiNEC, Version 2.2.1, Dan Maguire, AC6LA,
www.qgsl.net/acébla/multinec.html

e Antenna Modeling Software, Shareware

» 4NEC2,
http://www.gsl.net/wbé6tpu/swindex.html

» MMANA, by JESHHT (Mininec derivative),
http://www.gsl.net/mmhamsoft/mmana/

Copyright © 2004 Gene Hinkle All Rights Reserved


http://www.eznec.com/
http://www.qsl.net/ac6la/multinec.html
http://www.qsl.net/wb6tpu/swindex.html
http://www.qsl.net/mmhamsoft/mmana/

Thanks for Being a Great
Audience ...

See You in the Field

You can download this presentation at


http://www.k5pa.com/
http://www.k5pa.com/

Wide Band Dipole - Show 'n
Tell

e Remote ATU
e Ladder Line
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Moxon - Show 'n Tell

e 6 M Moxon Beam
Pieces
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FIiEbeam Ant - Show 'n Tell

e Antenna Flip e Phasing Harness
Switch Control

e Flip Switch Ant
Relay

e Antenna Switch

e Dipole Element
Collapsed
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Phased Ar'r'az - Show 'n Tell

e 20 M Phased
Dipoles with Reel
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Reel Antenna - Show 'n Tell

Copyright © 2004 Gene Hinkle All Rights Reserved
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