“Home-brew” (HB) Antennas

Receiving loop~>
-Relatively inexpensive

-Designed for your specific interests and location
-You'll learn a lot.
-Pride and satisfaction every time you make a contact!
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Information sources
-Other hams 20
-Ham magazines: QST, TCA, RadCom, etc.
Postage Stamp 40 RG-8X coax TL
-Internet meter antenna Ei

-Low Band Dxing: John Devoldere

-ARRL Handbook (any year)

-ARRL Antenna Compendium, many other antenna
construction publications



Homebrew 2 meter vertical dipole
Antenna is made of %" copper plumbing pipe mounted in CPVC tee and pipe

—>
. 1/4 Wavelength

20 inches Balun 5 to 6 turns
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20 inches

&steel, ABS, or fiberglass
tubing (mast)
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“Plumber’s Special” high performance “J-pole” VHF

antenna

Easily sized for 6m, 2m, 70cm

5/8 A vertical design: gives 3 db better gain in

horizontal plane than 1/4A
Gain_Tot[dB]
s z

2 m dimensions shown =

%A vertical max gain at 30° .,
5/8 A: vertical max gain at 16°

IE {2 INCH COPPER PIPE CAP.
172 INCH RIGGID COPPER PIPE.
ALL FITTINGS ARE 1/2 INCH COPPER.
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CONFIGURED FOR 146 M

| L

1-142 to 2 mch stainless
steel hose clamps. i

Uses “gamma” (y) match for Z=50Q

-made from hardware store %" copper pipe
fittings soldered with standard propane torch

-very efficient omni pattern (on left)
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A 1.8-30 MHz Untuned Doublet...The Universal HF Antenna

to fit your space, except tightly back -
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-Higher is better!

-Very little directionality, unless
produced by your location.

Construction and Installation

-Stranded black insulated wire is ideal.

1.

-"Hard-drawn” copper wire best 2

(less stretch, more strength). House

wire fine for 120’ and shorter antennas. 3.

steel wire best avoided.

: 4,
-Excessively heavy, stiff, or aluminum or s.
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Keep ladder line >12” away from wet wood, masonry, or metal, and use a
“current”-type balun.

Twist together and solder all connections carefully, and use a strain relief (not
shown) at the feedpoint. Feedline should be secured with quality cord or
non-metallic standoffs to reduce whipping in the wind.

If flexible supports (like trees) are used, use pulley + weight at one or both
ends to tension antenna. . '

Use black Dacron (best) or other black cord for long life in the sun.

Run antenna as far from large obstructions as possible.



Home-brew multiband setups (two of many)

Fan dipole w/elements for
75, 40, 20 & 10 meters

A7

3-band resonant T

11
Balun

multi-dipole Element lengths per side:
75m=61.58 ft
40 m = 32.275 ft
20m=16.45ft
10 m=8.23 ft

3 support ropes for less strain
on the balun eye bolt

80m,

40m ||

20m | /

|
Spreaders made from 1/2 inch PVC
electrical conduit. Drilled for a wire

spacing of 6 inches.

Elements made from 12 ga
insulated stranded wire

#12 - #158 Copper or Copperweld wire (See Text for Length)
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All HF band non-resonant
(102, Iong for 80-10m) Parallel Transmission Line

) - (600-0hm Ladder Line,
(54 for 40 10 m) 450-ohm Ladder or Vinyl
doublet Line, or 300-ohm TV line)

Any Length Needed

—
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Needs 4:1 balun 2

Antenna Tuning Unit
(Transmatch)
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Figure 1. The Basic Elements
of an All-Band Doublet

50-ohm 7.10500
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Variant of the untuned doublet
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Good, quiet, directional build-it-yourself receive antennas

75 Ohm coax cable to receiver

Direction of peak reception or antenna tuner
Long Wire
Beve rage 9 Terminating Resistor 11-urns alirns
{(approx 600 ohm)

Earth#1 Bty

Figure 1: A basic uni-directional Beverage anfenna

o Fla LBDX04_07-123
Direction of LEDN0_(7-126 g

Reception Direction of

Pennant T |

&

Ri = Approx 500 0 Z= G g
&”% 950 O 4,27 m Rt = Approx 950 0

Min 2 m Min 2 m
roin 41 Ground
7777 /+ I, 77 T

Fig 7-141 — Layout and dimensions of the optimized Fig 7-139 — Optimized dimensions for the 160/80 meter
Pennant antenna. Sumber: ON4UN rectangular loop. Sumber: ON4UN




Horizontal loop-excellent on resonant frequency
and all higher frequencies..but needs 4 supports

-can be 3-sided (delta)...only needs 3 supports

3.5 MHz Loop Skywlre = L = 272
7 MHz Loop Skywire = L = 142°

Open = Wire Line

‘//Il/ or Coax
N

Helght

I A N N N N I |

Shared-apex loop array: state of the
art receive-only non-resonant
LF-MF-HF antenna

-switchable to 8 directions

-high front-back ratio

-rejects much of atmospheric noise
-not a beginner’s antenna project

Delay Line — 7

MBauman, KB7TGF



Quick Antenna Review

Antennas: Convert AC currents in conductor into electromagnetic radiation with 2
fields (electrostatic and electromagnetic) at right angles to each other.

Q.: EM radiation speed?

Q.: What is an isotropic radiator? What is it used for?

Q.: Relationship between RF current (I) and radiated signal? RF voltage (E) and
radiated signal?

Resonant antennas: mostly based on half-wave dipole or full-wave loop
Advantages? Disadvantages?

Q.: Relationship of X, to X, at resonance??

Q.: Why feed a half-wave dipole in the middle?

Non-resonant antennas: Advantages? Disadvantages?




Frequency-wavelength concept....ya gotta know it!

f=c/A f =300/A A = 300/f (MHz)

f = frequency (Hz)
A = wavelength in m (meters)
¢ =300 x 10° m/s

Common ham bands:

Amateur Band Frequency Range (MHz)
160 m 1.8-2.0

80 m 3.5-4.0

40 m 7.0-7.3

30 m 10.1-10.15
20m 14.0-14.35

17 m 18.067-18.167
15m 21.0-21.45

12 m 24.89-24.99
10 m 28.0-29.7

6m 50.0-54.0

2m 144.0-148.0

0.7 m(70 cm) 420-450



Some homebrew construction tips and tricks

Insulator Eye

Coax Wrapped
Around Insulator

Insulator Rope attached
Braid to support
— ~__ |nner
. . Conductor
This point should be sealed
to keep moisture out
of coax Coax

Standard Dipole Construction
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