Field Expedient Antennas
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Objectlve

Ut|||ze equipment and supplies that can
- be found locally to construct a Field
Expedlent antenna when a purpose buﬂt
- HFantenna |s not avallable |




Radlo Hardware Avallable

The design of a wide- bandW|dth Field Expedlent
antenna will depend on the availability of an
~_antenna tuner (manual or automatic). Note that a
~ typical amateur transceiver auto-tuner does not |
~ have sufficient matchlng range (SWR <3:1). A few | .
notable exceptions follow. Both are 20 watt |

~ maximum output radlos

If no tuner is available, then a smgle frequency,
~ resonant antenna must be constructed
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SOFTWARE-DEFINED
RADIO INNOVATION

The AN/PRC-150(C) is the most advanced and integrated
HF radio in the world. The radio features Automatic Link
Establishment (ALE), data rates up to 9600 bps with
advanced error-free protocols, MELP digital voice, Citadel
encryption, digital ECCM, and a built-in Internet Protocol
(IP) interface. Covering the 1.6 to 60 MHz spectrum in 10
Hz steps, it goes beyond the standard HF band, making it
a highly versatile HF-SSB/VHF FM transceiver. The built-
in multi-waveform modem and 600/2400 bps vocoders
provide high data throughput and secure digital voice
over the most challenging HF channels.
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Built-in Auto
Antenna Tuner
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Wlth a few eXceptnbns tghere are two basic types |
of antennas of which most other common £
antennas are derlved | e

¥ -Hertz (dlpole)

~«Marconi (vertlcal) Not good
for NVIS propagatlon




Dpontens

- The dipole wasione of the earliest type of
antenna it was mvented by German physnust

Heinrich Hertz around 1886 in his ploneerlng |

mvestlgatlons of radlo waves.



http://en.wikipedia.org/wiki/Heinrich_Hertz

Dlpole Antennas

. It IS not a reqmrement for a dipole to be
~ horizontally oriented, but at lower HF frequencnes b
they usually are for practlcal reasons. '

| ¢ The honzontal orlentatlon means the energy

transmitted from the antenna is honzontally

~ polarized. This usually results in additional power (£

gain from the ground reflected sngnal

~ « For the following discussion about dipole |
“antennas, unless otherwise described, assume a
horizontal antenna. 4"
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b, Transportahle equiﬁment will t:iften be used

~ on relatively short paths, for which the half-wave [Bs

horizontal dipole iz well suited. The effectiveness

‘,_,_,,_,"”f the horizontal dipole iz dependent upon itz M

being erected at the proper height. Figure 5-3
provides guidance on the optimum height. Be-

- cause it may not be possible to achieve the opti-

mum height under field conditions, the figure

 also gives the hﬁight at which a EmiE penalty | B0

15 1nenrred.
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Figure 5-2. Approximate height of half-wave dipole for best F2 loyer propagation.
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Dlpole Take- -

Total Field

Off and. ’rrwal
ngle at¥

EZMEC+

: Elevation Plot
ave n : Azimuth Angle 0.0 deg.
) Cuter Ring 7.63 dbi

30 Max Gain 7.E3 dBi
Slice Max Gain  7.63 dBi @ Elev Angle = 28.0 deg.

Bearmwidth J24deq. -3dB @ 13.3, 457 deg.
Sicdelobe Gain  7.63 dBi @ Elev Angle =152.0 deg.
FromtiSidelobe 0.0 dB

Cur=or Eley
Gain

“E Mz

28.0 dey.
763 dBi

0.0 dBmax
0.0 dBmax3Dh




Dipole Take-

% Wavelength Above Ground

Off and Arrival -
Angle at 1/4

EZMEC+

Elevation Plot
Azimuth Angle

- Wavelength
‘above G round | e

Beamwvidth
Sidelobe Gain

(NVIS)

B Mhz

Curzor Elev  62.0 deg.
0.0 deg. Gain 509 dBi
5599 d8i 0.0 dBmax
0.0 dBmex30
509 dBi
5.99 dBi i@ Elev Angle = 62 .0 deg.
130.2 deg.; -3dB @ 24 9, 1551 deg.
5.99 dBi @ Elev Angle = 118.0 deg.
0.0dB
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Half Wave Resonant Dlpole
- (Can be an Inverted-V)
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Figure 3-12. Center-fed Hertz antenna with two upright supports.




i Operates on one frequency, ina very narrow
bandwidth. |

il o Total Length 468/f MHz (See Table 1)

. Slmple to burld but requrres careful tunlng

|+ Can use coaxial cable and requrres no tuner |

Ik Use. 1:1 balun to bala nce load from coax. cable. |




TABLE 1 - % Wavelength to Frequency

Frequency 1,2 Wawelength

luHz) fFect

2,194.00 249500 22413 1972

2 505 00 2, 850,00 1965 1727
3,155 00 3, 400,00 1561 1447
4,000.00 4,063 100 1231 1211
4,438 .00 4 550,00 11024 10538
4,750.00 4,395 00 1035 385
5 005 1 5, 450,00 283 90.3
5,730.00 5, 950,00 5. 827
6,765 .01 7,00:0.00
7.300.00
2,040.00
2,300.00 9,395.00
10,150.00 1117500
11,400.00 11 650,00
12 050.00 12 230.00
13.410.00 13 ,600.00
13,800.00 14,000.00
14,350.00 14,990.00
15,600.00
17 410.00
18,030.00 18,068.00
18,168.00 18, 780.00
18,900.00 19,660.00
13,800.00 19,990.00
20,010.00 21,000.00
2185500 23,200.00
23,350.00 24,890.00
25,330.00
26,480.00

23 ,800.00




Resonant Dlpole Tumng
Procedure

Install dlpole of Iength L m (from Table 1) and find Iowest

SWR frequency (Fm)
Adjust length to move resonance frequency Frto

requwed frequency as follows ; 5 ; | '

Lr = Fm/Fr X Lm

| For-exam-prle-:- -Req-u-l-red- -res-onan-t frequen cy -(Lr)- =5.-2§O-24 MHzé o
Initial cut (Lm) = 95 ft. -
Measured resonance (Fm) 5. 4 MHz

Therefore increase Iength by 5. 4/5 202 X 95 98. 6 ft.,
i.e., increase each half of dipole by 1.8 ft.




'Non-Resonant Antennas

It is assumed that the user nas a wide-range antenna
tuner available to couple to W|de bandW|dth F|eId

| Expedlent antennas

Coaxial transmission line Iength should be m|n|m|zed to ;
reduce dielectric loses. | | |

* The use of open wire transm|SS|on I|ne is recommended
- Recommended Balun: |

- — Wide- banddlpoIeW|thIadderI|ne 41 '

— Single-ended Long wire — 9:1 |




INVERTED V

to ATU

L=65ft —75ft.
H =30 - 50 ft.
Angle = As large as possible |




Long Wire Antennas

* The Long Wire is a simple, easy to construct
“antenna that can be used to improve the
efficiency of transmitting and receiving radio
“system over the short whip antennas used  [§

The Long Wire improves efficiency by |
- utilizing a long horizontal wire, at a greater || %
~distance above the ground that is practical
for a vehicle or man-portable whip.




Long"Wire

» The Long Wire |mproves NVIS (+/- 300 mlles)
- capability over whip antennas.

- On frequencies greater than 10 I\/IHz the Iong wire
_is directional, and should be pointed towards the

~station in which communications is desired. &=
~ Point wire down- slop towards deS|red statlon |
| g.Cou.pl,e.r,must..be..enga_ged.andtsho.w.low.SWR..... R

= , :
DESIRED STATION

Transceiver with tuner

GROUND CONNECTION




.

- 100 ft. wire

Total Field

EZNEC Pro/2

Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

0.0 deg.
5.04 dBi

5.04 dBi @ Elev Angle = 0.0 deg.
106.0 deqg.; -3dB @ 37.0, 143.0 deg.
< -100 dBi

=100 dB

5.2 MHz
Cursor Elev  90.0 deg.

Gain 5.04 dBi
0.0 dBmax




Total Field

Elewvation Plot
Azimuth Angle
Outer Ring

30 Max Gain
Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

EZNEC+

Cursor Elev  155.0 deq.
590.0 deqg. Gain 2.76 dBi
4 34 dBi -0.54 dBmax
-1.57 dBmax3D

4.34 dBi

3.3 dBi @ Elev Angle = 40.0 deg.
268 deg. -3dB @ 24.8, 51 5 deq.
2 76 dBi @ Elev Angle = 155.0 deg.
0.54 dB



Supplies

Antenna Wire :
14-18 gauge, stranded, msulated or un-insulated 75- 150"
Insulators: _ - | ,
Ceramic/plastic — non conductlve Can be |mprowsed W|th pIastlc |
~water bottles, dry rope, etc. ' :
Clamps & pulleys:

Hose Clamps, screw type, approx Z” dlameter, smaII puIIey | %

* Rope: -
~ Synthetic line (parachute Ilne), etc =/> 150 feet
Counterweight on end of rope to faC|I|tate throwmg to support
~ Pulleys, carabineers, etc. | |
Support |
Examples; flagpole, push up pole, structures, tree, etc.
Baluns: 1:1 Balun Designs 1110w (Resonant dipoles)
4:1 Balun Designs 4110 sw (wide-band dipole)
9:1 Balun Designs 9130sw (Long-wire)




ek
Throw Rope

Use rope with weight on
one end, throw, toss, cast
- rope to highest available
point; :

to desired height
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Long-Wire Disadvantages ?

- Requires transceiver or antenna tuner to be
~located at the end of the long-wire. :
- Any radio with a bullt |n tuner is exposed to

~ weather. | |
~+_If an external auto tuner Is used 1t must be

~ weather proof. | |
~ In the case of the m|I|tary PRC-150, with its bullt |n | =

~ tuner, this exposes the soldler to enemy flre




'Emergency Antenna Kits

- The MARS/Amateur operator might want to build
~an emergency antenna k|t(s) that could qU|ckIy be |
~ deployed when needed. ' | i
. Two Kits are shown in the following pages:
 The firstis a smgle frequency adjustable
dlpole that uses coaxial cable.
-+ Thesecondis a W|de bandwidth dipole that
- uses rugged ladder line but requires atuner. |
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Hoist rope

“NF3

Inverted "V" Dipole ‘II-I Baln 1:1

AGO degrees
223 /Fukz

Wire Reel Wire Reel —>
- Plastic Insulator Plastic Insulator ol

™ 25 ft. Ropeto stake 25 ft .Ropeto s‘éke

Coax— 100 ft. of RG8X




veployment

234/FMHz

234/FMHz

varis # COAX CABLE




LENGTH OF EACH LEG OF DIPOLE

0.5 MHz 02MHz |
Freq Dist Freq Dist
Mc  Ft Me Ft -
A ML.0 213 (05 17,07 [33'5 [
105 223 68 345
100 235 66 355,
95 247 6.4 366.
90 260 62 378
85 27.6 390
80 293 8 404
75 313 6 418
70 335 4 434,
450

" 460

488/

509

532,

55.8 '

58.6

0.05 MHz

Freq
Mc

' 3.00

295
2.90
2.85
2.80
275

Dist
Ft
780
79.4
80.7
82.1
83.6
85.1

NOTE::Measure from Balun to reel insulator, i.e. include reel in

total length. See antenna diagram.




| 2.§Balun - 11 1 current ' A
' 3. Wire - #14 AWG copper ”FIex Weave

‘ ~-‘~----~-~§---~break|ng strength 110 0 lbs.
| Workmg load —30 to 60 Ibs.

4. Measured SWR — no greater than 1.2: 1 at [
“end of 100 ft. of RG 8X coaxial cable. |

e .»g'CoaXIaI Cable lose — O 8 dB/1OO ft. at 10 I\/IHz




_ ComponentList ‘

* The complete kit mcIudes the foIIowmg
Adjustable dlpole antenna |

100ft tape measire: NI~ o ou WO gl g

Length versus frequency table
"””"”"E”CoaX|a| cable — 100 ft. of RGSX
Fabric carrying bag |

* Total weight— 11 lbs. )
Carrying bag dlmen5|ons — 16" x 10” X 9” : e
4 ° lcan prowde constructlon detalls







INVERTED V

to ATU




Leg lengths — 67 ft.

Apex height— 32 ft.
End heights — 7.7 ft.
Wire - #14 AWG Cu.

Transmission Line (T) —300 ohm
Ladder line length — 40 ft.
Balun (X) — 4:1




y aterlals Llst for WID Antenna = page

https //www dxenglneerlng com/search/department/antennas

DX Engineering EZ-BUILD® UWA
Center-T and End Insulator Kits

$23 : 99 DXE-UWA-KIT

Yk ki (7) Review This Product

Includes end -] m 000 QQQQ Antenna Wire Cnmpnnents. CEI"IT!EF E”'l'i End

000 0000 Insulators, 4-Gauge Maximum Wire, Kit
A4 b= 000

Insu Iato rS _) o000 e 000 Availability: In Stock

—
'T.—_ .TTT Ve osor Estimated Ship Date: Today

e

@MW in-store Pick Up Available in Ohio Details ~

DX Engineering 300-ohm Ladder

| 5 / F e\ Line DXE-LL300-1C

: : YWk kdk (3) Review This Product
(Enoug h for Ladder Line, 300 ohms, Window Style Open Wire,

18 AWG Stranded CCS, 2500 W, 0.88 VF, 100 ft.
two dipoles)

Length, Each
Estimated Ship Date: 11/20/2020

(if ordered today)

@& Fast Shipping @& Tech Advice
& Low Prices & EasyReturns



https://www.dxengineering.com/search/department/antennas

I\/Iaterlals L|st for WID Antenna - page 2

https [ /Www. dxenglneerlng com/search/department/antennas

DX Engineering Premium Antenna
Wire DXE-ANTW-150

YWk d ek (18) Review This Product

. $26 99 N Antenna Wire, Eremium, 14 AWG Stranu:_led

Copper, UV Resistant Black PVC Insulation, 150
ft. Length, Each

Availability: In Stock
Estimated Ship Date: Today

#M® in-store Pick Up Available in Ohio Details -

Synthetic Textile Industries
$12.29 Antenna Support Rope

(Enough for DBR-94-100

Ydrdrdkd (2) Review This Product
Rope, Antenna Support, Polyester, Break

both ends and
D ; Strength 260 Ibs_, 0.094 in. Diameter, 100 ft.
hoisting halyard) Length, Each
: i Availability: In Stock
Estimated Ship Date: Today

oMW in-store Pick Up Available in Ohio Details ~



https://www.dxengineering.com/search/department/antennas

$32.95

$197 B Huskyi15inToolBag” “

Brand: HUSEY

htétps://wvv;w.balundesiqns.bo
- m/model-4130-qrp-4-1-unun-

1{5-54-mhz-300-vxfxatts/

T{)tal CoSt - $18705+ tax énd shipping
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Speuflcatlons ;

I 1 Frequency range 2-30 MHz (dependent
| on tuner performance) ' | |

- 3'W|re #14 AWG Cumsulated

4 300 ohm Iadderllne Ioss 048 dB/lOOft at .
B 10 ML= N




T e oo S
Conclusmns

A Field Expedlent antenna will allow the -
MARS/Amateur operator to communicate when h|s '
“existing antenna is not avallable

The frequency agility of a F|eId Expedlent antenna .
is greatly enhanced W|th a wide- range antenna

tuner.

The dimensions (length and helght) control the I
‘antenna’s performance

Examples of two “jump” ’ it emergency antennas |
have been provided. Both of these antennas have
% been tested by Army Natlonal Guards Teams.

——- - q,  ommma !
J’ $3" ¢ ' | 3




Questions?

Lewis Thompson
WS5IFQ

whifg@att.net

512-587-9944
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