HIS ANTENNA provides more

bands at a lower cost than a tri-

bander. Essentially the Lazy-H

(Fig 1) consists of two horizontal

doublets or dipoles stacked verti-
cally and fed in phase - an idea that dates
backs to the thirties. A plot of free-space gain
versus spacing of two half-wave dipoles is
shown in Fig 2.

Ifthe spacingis made 31 feet (9.45 metres)
the frequencies indicated will fall on the curve
atthe points shown. Note that the gain will be
more than 3dB on five amateur bands: 20, 17,
15, 12 and 10 metres, and more than 4dB on
17, 15 and 12 metres. However, this is the
free-space gain. The actual gain when com-
pared to a dipole at the same height above
ground as the top of the Lazy-H can be more
than 6dB, as shown by WBJK in his classic
work Antennas [1]. The additional gain re-
sults from the lower angle of radiation of the
Lazy-H; a typical vertical radiation pattern is
shown in Fig 3.

Ifthe dipoles are made a half-wave long on
20 metres, they willbe full-wave dipoleson 10
metres, which will result in about 1.9dB more
gain on that band than indicated in Fig 2,
since the curveisfor half-wave dipoles. There
will also be slightly more gain on 12 and 15
metres.

So the Lazy-H can be a very effective DX
antenna, as has been known for many years.

When compared to a 3 element full-size
tri-bander, the Lazy-H has the advantage of
providing more bands, five instead of three;
and about the same gain, since the tri-bander
has optimum element spacing on only one
band (where the gain is about 6.5dB) and is a
compromise on the other two bands.

Five-Band

Lazy-

Antenna

by Fred Brown, W6HPH

3

3n |

Plastic rope 125wg wire
A ... Double loop
o Solder connection
j s Twisted wire

45012 twin-lead

6in long spacer of
lindia thin wall =
PVC pipe

"
Transmission
line loshack

[I 10 % 2 & Q-25in
glasstibre insulator

2 . —=Solder transmission

S line at the exact It
centre of the
phasing line

T—Wire spacer lo ladder
line with 18swg bare
copper wire

© ASGB

Fig 1: Consitruction details of the author's Lazy-H antenna.

The Lazy-H also provides constant gain
across each band, whereas a tri-bander's
gain will fall off at the band edges, especially
on 10 metres. A further advantage of the
Lazy-H is that it is easier and cheaper to
construct than a tri-bander.

The bi-directional pattern of the Lazy-H
can be both an advantage and disadvantage.
The zero-dB front-to-back ratio does not dis-
criminate against QRM off the back, but on
the other hand it is sometimes nice to be able
toworkin opposite directions simultaneously.

FEEDING
THE FEED-POINT impedance of the Lazy-H

will vary over a wide range as the frequency
ischanged. The problem ofimpedance match-
ing at the antenna can be avoided with tuned
feeders.

A match to 50£2 coax can then be accom-
plished in the shack with an antenna tuning
unit. The SWR on the feeders will be high but
transmission line losses will be low if a good
low-loss line is used for the feeders.

In the old days amateurs used 600£2 open-
wire line with six-inch spreaders spaced three
to four feet apart. Such an arrangement will
give you the ultimate in all-weather low-loss
performance especially if Teflon or glazed
porcelain spreaders are used. In my case |
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Fig 2: Gain over a dipole of two half-wave elements fed in phase. If the spacing
S is made 31 feet the frequencies shown will fall on the curve at the points
indicated.
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Fig 3: Vertical-plane radiation pattern of a Lazy-H where the lower element
is .5 wavelength above ground and the upper element is at a height of one

wavelength.
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THE FIVE-BAND LAZY-H

simply used 45012 ladder-line
twin-lead [2] for both the
transmission line and phasing
line. This stuff is easy to work
with and sufficiently low-loss
forline lengths up to 75 feet or
so, at least when dry. Con-
struction details are shown in
Fig 1.

THE ASTU

IWANTED THE Antenna Sys-
tem Tuning Unit to serve also
as abalun and so the configu-
ration shown in Fig 4 was
adopted. This ASTU willmatch
the antenna on all 5 bands to
50¢2 coax and the SWR willbe
lessthan 1.5. Most of the con-
struction details should be
apparent from Fig 4 and the
photo.

If you run any amoumnt of
power it is important thal the

prevent them from snapping
the antenna by separatingina
high wind.

AdisadvantageoftheLazy-
H is that you need at least 50
feetof height. Fifty feet will put
the lower doublet only 19 feet
above the ground, which is
the minimum height | would
recommend. If you don't have
two 50 foot masts separated
by more than 34 feet, or trees
that will serve the same pur-
pose, you might consider the
inverted-V form shown in
Fig 5.

This version uses only one
mast to support two Lazy-Hs
at right angles for 360 degree
coverage. The doublets also
serve as guy wires. Two sepa-
rale transmission lines are
brought into the shack for
switch selection of the desired
array.

fixed capacitors be high-volt-
age types (3KV or higher). Af-
ter | cremated several 500V units, W6MMU
suggested that | make the capacitors of dou-
ble-sided circuit board. Since one side of the
capacitors are a common connection, only
one side of the board need be etched. Dimen-
sions are shown in Fig 4(b) for common
60mm fibreglass board. This type of board
has a capacity of 25pF per square inch.

The dimensions of the smaller capacitors
in Fig 4(b) do not calculate out proportion-
ately, and this is because of fringing. If you
work out the dimensions on the basis of area
alone, and neglect fringing, the smaller ca-
pacitors will come out too large. However, the
values are not particularly critical. The 50pF
capacitor | did not include on the board be-
cause 50pF high-voltage capacitors are a
standardtelevisionreceiver replacementpart
and readily obtainable.

It an eight position switch is used for 1, the
extra position can be used for connectionto a
separate six metre ASTU.

The one turn link is centred in the induct-
ance and it is impormtant that the link be the
diameter given. A full-size link will not work
unless it is pulled out of the coil a little.

WIRE VERSIONS

MY LAZY-H IS stretched between two fir
trees which happen to be conveniently lo-
cated near the shack. | reinforced the smaller
tree at the top with one inch steel pipe, which
| strapped to the trunk with steel tape. | also
stretched a stout rope between the frees to

@ RSGB

Fig 5: Two Lazy-Hs at right angles in inveried-V
form can be placed on one mast for 360 degrees
coverage. In this view one Lazy-H is marked A-A-A-

» A and the other B-B-B-B. Separate transmission
lines are brought into the shack for switching
between arrays.

The construction of the Antenna System Tuning Unit can be seen from this picture.

DIPOLE VERSION

THE LAZY-H CAN also be made with tubing
dipoles mounted on a mast, as shown in
Fig 6, and this will permit rotation. Since the
antennais bi-directional, only 180 degrees of
rotation willbe needed. The rotating mastcan
be guyed through slipping guy rings, and if
guyed near the upper dipole, the guys will
have to make an angle of at least 29 degrees
from the mast in order to clear the lower
dipole.

The guy ‘wires' should be non-metallic
such as plastic rope. This version has the
advantage of requiring much less real estate
than that shown in Fig 5. It also permits exact
placement of the pattern nulls for QRM reduc-
tion.

PATTERNS

ON 20 METRES the azimuth pattern will be
the same as a half-wave dipole and on 10
metres the pattern will be the same as a full-
wave dipole. Both of these patterns have
been published in the ARAL Antenna Book
[3] as well as many other publications.

On 17, 15 and 12 metres the radiation

B RASGHE 33p 22p 15p

508
input L1

&3

(a)

To 51
Dimensions are in inches

/7
(b)

Obverse side
connects toC1

Fig 4(a): This Antenna System Tuning Unit will match 50L2 coax to the tuned feeders on all 5 bands. C1 is a 175pF per-section split-stator variable. L1 is 4.25 turns
of #10 (12 SWG), 3 inches diameter, 1 inch long, air wound. The link is one turn, 1.9inch diameter, centred between the turns of L1. 51 is a two-wafer, 7 position
ceramic rotary switch. For power levels above 100 watts all fixed capacitors should be 3kV or higher. Fig 3(b) shows dimensions for construction of high voltage
capacitors from double-sided circuit board. The capacitors can be made with the above dimensions from 25pF-per-square-inch circuit board. Two such boards

will be needed.
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Ground
I ... Glassfibre insulater T ... Thrust bearing

G ... Non-metalic guy R ... Rotator

Fig 6: A Lazy-H made with tubing dipoles can be
made into a fully rotatable array.

pattern will be something between the half-
wave and full-wave dipole patterns. On all five
bands the pattern consists of two lobes broad-
side to the wire axes, the only difference
being that, as the frequency increases, the
lobes become narrower.

At frequencies above 30MHz, the broad-
side lobe continues to narrow but minor lobes
begin to appear on either side of the main
lobe. As the frequency is raised further these
minor lobes grow in amplitude until at 50MHz

Fig 7: On six metres the azimuth radiation pattern
has 4 main lobes with maxima at 49° with respecl to
the wire axes. Atthis frequency the broadside lobes
are insignificant.

they are much stronger than the broadside
lobes, as can be seen in the diagram above
(Fig 7).

OTHER BANDS

EIGHTY AND FORTY metre operation can
be achieved by tying the feeders togetherand
using the antenna - transmission line combi-
nation as a top-loaded vertical in conjunction
with an RF ground or counterpoise.

On six metres the Lazy-H will give about

S ——
THE FIVE-BAND LAZY-H

6dB of gain, butnotin the broadside direction,
The radiation pattern will be as shown in Fig
7 [4]. A separate ASTU will be needed for six
metres. The free-space vertical-plane pat-
tern of the Lazy-H on 6 metres shows a null at
an elevation angle of 18.4° which may limitits
performance on short-range sporadic-E con-
tacts.

RESULTS

MY LAZY-H IS oriented towards Europe,
which puts the back lobe on New Zealand.
Signalreports from both directions have been
truly gratifying and it easily surpasses a very
good dipole [5] at 75ft.
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PCB SERVICES FOR RADCOM PROJECTS

| PCBs

Description RadCom

RSGB Morseman
Maorseman EPROM

GW4HWHR 12V 1A PSU (May/June 91)

ICOM IC725/735 Controller (Ot 92)
IC725/735 Clrir EPROM

Wobbulator (Nov 92)
Waobbulator ready built

Simple Spectrum Analyser (Nov 89)
Oscilloscope Probe Tester (Nov 81)
G3TSO 5-band Transceiver (Sep 88)
G3TXQ 3-band Transceiver (Feb/Mar 89)
GA3TSO Miniature BOm Tevr (Jun/dulfAug 91)
GAWIM B0/70MHz Transceiver  (May - Aug 1990)
2m noise eliminator (Apr 92)
Ultimate keyer (early 80s)
White Rose Receiver (Feb 90)

White Rose Plug-in converters  (each)

White Rose Case

GIPCJ 160m Transceiver (Jar/Feb 93)
Direction Finder (TT Apr91)

AF Oscillator (Sep 90)
Synthesiser (JulAug 82)

Available from;
Badger Boards

THESE PCBS ARE NOT AVAILABLE FROM RSGB HQ, BUT
DIRECT FROM BADGER BOARDS

Add £1.50 o all prices for postage and packing

87 Blackberry Lane,Four Oaks,
Sutton Coldfield, B74 4JF. Tel: 021 353-9326

| I KITS ]
JAB's aim is to have kits available off the shell. Sometimes, especially following
publication, demand is unknown so you are advised to check availability or allow
28 days lor delivery. Kit contents vary, the conlents are given, eg 1+2 means that
PCB parts and PCBs are supplied. Price shown is the price you pay excep! thal
il the order value is under £15.00, please add £1.00 towards P&P.
Part no Price
Contents Codes: Exclusions Codes:
MMPCB £10.00 1 = PCB Mounted Parts Only A = Air Spaced Variable
MMEPROM £5.00 g = (P:CB C’)\;\Iy " g: Crystals
= Case Mounted Parls = Digpla
gs1a7 .25 4 = Ready Punched Case Notes: Y
ICREMPCB £10.00 5 = Case Un-Punched SF = State Frequency or Band
EPROMICOM £5.00 POA = Price on Applicalion
WOEBB £4.95
REBWOBE POA Author Date Kit Contents Price Notes
118955A £16.00 G3TSO 1088  Mulliband Tx/Rx POA
G4PMK 1189 Spectrum Analyser 143 £55.65
QSCPHO. €450 G5TD 0200 Wnio Pose Rads Pon
: GAWIM 0590 Dual Bander 50+70MHz POA
TXQ7 £23.50 G3BIK 0990 AF Oscillator 1424345 £25.00
G3TSOMIN £8.00 GITSO 0491  Digital Freq Display 1-C
WIMI10 £52 (30 G3TSO 0691 B0m SSB Tx/Rx 1-A £77.00
SMTRRF £9.00 G3BIK 0192 HF Absorb W/meler POA
= i G4SGF 0492 A Novice ATU 1+2+3+5 POA
ULTKEY £6.00 G4ENA 0592 QRP+QSK Tw/Rx 14243+4  £€4505 SF
WRMAIN £4.25 G3ZYY 0992 4m/6ém IRS POA
WRCONV £2.00 g?lxK 1192 Wobbulator 142+3+4 £21.50
3VML 0483  2m SSB/CW Transceiver POA
o s G3ROO 0493  6m Converter 142 £11.85 SF
5 G4ENA 0593  Direclion Finding Kits 160m:-
VHFDF £3.75 DF Receiver 14243 £32.50
AFOSC £4.95 DF Transmitter 14243 £25.30
SYNCPCB POA G3ITDZ 0793 Phasing Transceiver:-
Recaiver 1 £27.00
Exciter 1 €24.10
Converter 1-B £11.40 SF
Power Amp 1 £18.60 SF
Available from:
J.A B. Electronic Components, The Industrial Estate, 1180 Aldridge
Road, Great Barr, Birmingham B44 8PE. Tel: 021-366-6928
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