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HE MULTIBAND DOUBLET

shown in Fig 1 covers the 10, 18

and 24MHz bands. It has a low

impedance coaxial feed, and

should require no ATU. In this
respect itis particularly suitable for transceiv-
ers having solid state PAs, that normally
require a well matched load if they are to
deliver full power output.

The aerial is simple to construct, being
lightweight, inexpensive, and requires little if
no pruning. It should be of particular interest
to those who already have a resonant aerial
system for the other HF bands, and require
just one antenna to cover all of the WARC
allocations.

THEORY OF OPERATION

IF WE TAKE A POINT a quarter wavelength,
or odd number of quarter wavelengths from
the end of a wire, we arrive at a point which
has maximum current, and hence low imped-
ance. By observing some odd multiples of
guarter wavelengths for each of the WARC
bands using the formula;

L = 234/f

where L =Lengthin ftof one quarterwave and
f = Frequency in MHz

we find the following:

3+ wave on 10.125MHz = 69ft 4in
= B4t 7in
= 65ft 9in

5« wave on 18.1MHz
I+ wave on 24 9MHz

As can be seen from the above, these
lengths are fairly close together. In the
multiband doublet, the open wire line or 300£2
slotted ribbon stub, operates with a standing
wave on it in each case, and the total length
of wire from one end ofthe aerial tothe centre,
then down to the base of the stub is such that
a point of low impedance is achieved on each
of the three bands. The aerial is optimised for
18.1MHz, where the length from one end of
the aerial to the centre then down to the base
of the stub is five quarter waves, On 10. 1MHz
it is a little short of three quarter waves,
and on 24.9MHz it is very close to seven
quarter waves.
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~ 25ft-10in (23ft- 4in of 30042 slotted-ribbon)

Open wire line spaced 2 to 6inapart

5082 coaxial cableformedintoa
12-turn coil, 6in dia: to act as
an RFchoke

5052 coaxial cable feed
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to transmitter

2ft long drop wire :
i 18ft-9in |

Fig 1: The Doublet is easy to build and can give excellent results.

To gain a better understanding of the an-
tenna in terms of current distribution, radia-
tion resistance, and radiation pattern, it is
easier to analyse the operation of the aerial
on each of the WARC bands.

10MHZ OPERATION

THE CURRENT DISTRIBUTION on 10MHz
is shown in Fig 2. From this we can see that
each leg is 0.42 wavelength, and each half of
the antenna carries in-phase currents, thus
providing slightbroadside gain. In otherwords
it operates as two half waves in-phase, or
two-element collinear. The theoretical gain of
two half waves fed in-phase is 1.9dB. How-
ever, one could expect slightly less than this
where the elements are slightly shorter, and
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Fig 2: Current distribution at 10MHz.

hence where the current antinodes are closer
together.

Measurements with a well calibrated gen-
eral coverage receiver (Eddystone EC10)
and noise bridge placed at the bottom of an
open wire (2in spacing) stub indicated reso-
nance around 9.9MHz, with the aerial atabout
30ft. A 3009 slotted ribbon stub produced
resonance at9.7MHz. However, in both cases
itwas obvious by observation of the noise null
that the antenna had a reasonably flat re-
sponse between around 9.5 to 10.2MHz, and
although at 10.1MHz the feedpoint could be
expecied to show slight inductive reactance
(Ra+jX), no problems were encountered in
practice. The aerial was fed with power from
both a valve PA transmitter (Drake T4XC),
and a TS130S with solid state PA. The latter
produced its normal power output without the
need for any external ATU. SWR figures
across the 10MHz band were around 1.1:1
measured at the transmitter end, and differ-
ent lengths of coaxial feed line produced
similar results, indicating the line was operat-
ing in a flat condition.

The radiation pattern at 10MHz will be
similar to a two element collinear array, maxi-
mum radiation being broadside to the wire,
with a slightly narrower pattern than a dipole.
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18MHZ OPERATION

ON THIS BAND the antenna is three half
waves centre fed, and hence we have a low
impedance point at the centre of the aerial
(see Fig 3). The stub, which is exactly half a
wavelength at 18.1MHz, acts as a 1:1 imped-
ance transformer, and simply transfers the
lowimpedance seen atthe centre of the aerial
to the feedpaint at the base of the stub. It
should be noted, however, that the imped-
ance at the centre of multiple odd half wave-
length aerials increases slightly with the
number of odd half waves. In practice, no
problems were encounteredin this lattercase,
and SWR figures around 1.2:1 were obtained
on the 18MHz band, with the TS1308S giving
full output.

The theoretical radiation pattern for athree
half wavelength aerial consists of four major
lobes, each at 42° to the wire. The gain of
each major lobe is in the region of 1dB com-
pared to a dipole orientated to give maximum
radiation in the direction of one of the main
lobes.

24MHZ OPERATION

ON 24MHz, EACH LEG is approximately one
wavelength, and the antenna functions as a
two wavelength centre fed system. The cur-
rent distribution is shown in Fig 4. However,
when resonance was checked using the noise
bridge, the aerial was found to resonate at
25.7MHz. This meant that the impedance at
24.9MHz would have a reactive component
present, which would be capacitive, so that
the impedance would be of the form (Ra-jX)

The SWR was in the region of 2:1, and
while the T4XC transmitter with its valve PA

would load into the antenna, problems were
encountered with the TS1308, which would
not now deliver full output at 24. 9MHz.

The aerial was lengthened slightly at the
ends to bring its point of resenance nearer to
24.9MHz, but this produced an unacceptable
match at 18MHz, and a very slight deteriora-
tion at 10MHz. It was therefore decided to
attach short loading wires a half-wavelength
(at 24.9MHz) from the ends of the antenna.
This meant the loading wires were at points of
high impedance at 24.9MHz, but points of
lower impedance at 10 and 18MHz. As a
result their effect was less on these latter two
bands than it was on 24MHz operation.

In practice the resonant frequency was
lowered from 25.7MHz to 25.2MHz using two
2ft loading wires as shown in Fig 1. Although
there was a slight lowering of resonance on
the 18MHz band, it did not cause any prob-
lems, and there was certainly no noticeable
difference on 10MHz, The SWR obtained at
24.9MHz was 1.4:1, and the TS130S was
now delivering its full output.

The loading wires provide a means of prun-
ing the antenna for the best compromise
match on 18 and 24MHz, and depending on
its height above ground, and general siting, it
is probably worthwhile carrying out a little
adjustment of these wires.

It is worth noting that when open wire line
was used for the stub, the problem did not
arise on 24MHz; the bandwidth appearing
greater on each band. Therefore it is only
worth fitting the loading wires if matching
difficulties are encountered on the 24MHz
band.

The radiation pattern at 24MHz will pro-
duce multiple lobes, tending towards the plane
of the wire, but with slight gain in each of the
major lobes.

I The recording is updated on Thursdays and contains the complete
text of the national GB2RS news. A proportion of the call charges
I goes directly to the RSGB, helping to keep subscription rates down

and improve services to you.

Another service from the Radio
I Society of Great Britain
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MISSED THE GB2RS
i BROADCAST AGAIN?

I WOULD YOU LIKE TO HEAR the latest Amateur Radio News as
| socnasitis available? With a new service from the RSGB you can
I always keep up-to-date with the latest developments by telephone.

: FOR THE LATEST NATIONAL AMATEUR
RADIO NEWS FROM THE RSGB:

0336 40 73 94

I Calls cost 36p/min cheap rate, 48p/min all other times

RF CHOKE
BALUN

TWO SIMPLE RF
CHOKE type baluns
were tried, and both
worked well.

The first type was
made by simply coil-
ing up the coaxial
feeder to make a 12
turn coil, 6in diam-
eter at the point of
connection to the
base of the stub.

The second type
was one described by
G2HCG, [1]. It is re-

DRSGE !

Fig 3: Current distribution at 18MHz.
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Fig 4: Current distribution at 24MHz.

produced in Fig 5. It was found possible to
just squeeze on 10 turns of UR43, wound as
shown in the diagram. If UR43 50¢) cable is
used throughout, no breaks in the cable are
necessary until it joins onto the stub. How-
ever, UR67 heavy duty 502 was usedto keep
losses to a minimum at 24MHz, and a well
weatherproofed barrel connector was usedto
join the PL259 plug on the end of the balun to
the PL259 on the UR67 coaxial feeder.

The simple choke balun is probably to be
preferred for this antenna, as some slight
reactance is present at 10 and 24MHz. Many
of the commercial baluns are trifilar wound on
a ferrite core, and while they work in a satis-
factory manner into a resistive matched load,
internal losses can increase if they are used
where the load becomes reactive. However,
a commercial ‘W2AU' type balun was tried
both with the open wire line and 3002 slotted
ribbon stubs, with no noticeable drop in per-
formance.

CONSTRUCTION

IF THE STUB SECTION is made from open
wireline, thiscanuse 16-18SWGwire, spaced
anywhere from 2 to 6in. Spreaders may be
easily made from sections of plastic curtain
rail, or small diameter PVC piping. If plastic
curtain rail is to be used for the spreaders, it
is essential to make sure it is of all plastic
construction, with no metal strengthening rod
running through the middle. Constructional
details for the open wire line are shown in
Fig 6.

Slotted 3002 ribbon feeder (type GMPB)
offers another alternative for the stub, and is
less obtrusive than open wire line. However,

RSGB

ferrite

toroid
S RSGB

7 Minimum of
5 lurns on
each side

Fig 5: RF choke balun.
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Fig 6: Detail of open wire line construction.

it can be affected more by weather than open
wire line, although the differences are prob-
ably undetectable. The solid dielectric 300
ribbon is not to be recommended, but if it is
used its lower velocity factor (normally about
0.82) must be taken into account when calcu-
lating the stub length.

The 3001 slotted ribbon was connected to
the centre of the aerial using a short length of
polypropylene cord, threaded through one of
the slots in the feeder, totake the weight of the
cable. This relieved mechanical strain at the
soldered joints.

A dipole ‘T" piece was used to connect the
ribbon to the coaxial cable via the RF choke
balun. Again a small piece of cord was
threaded through the slot in the ribbon to take

the weight off the points of connection to the
‘T' piece.

OPERATION ON THE OTHER
BANDS

THE DOUBLET HAS ALSO been used on all
bands for 7 to 28MHz inclusive, by extending
the stub into the 'shack’ and connecting to a
balanced ATU. Although this takes away the
principal advantage of the doublet using just
one coaxial feed, it does offer the opportunity
to extend its coverage.

Itshould be remembered thatwhen usedin
this way, the impedance offered to the ATU
will be dependent upon the length of open
wire or slotted 30042 ribbon between the
aerial and the ATU. An ATU with balanced
antenna connections should be used.

On 7MHz the antennais only 11.5ft short of
a double extended zepp. The double ex-
tended zepp is basically two five-eighths-
wavelength sections fed in phase, and can
offer 3dB gain over a dipole. Maximum radia-
tion will be broadside to the plane of the
antenna with a bi-directional lobe narrower
than that expected from a dipole.

On 21 and 28MHz the doublet will offer
multi-lobe radiation patterns in much the same
way as it does at 24MHz.

RESULTS

THE ANTENNA HAS BEEN used mainly on
the WARC bands in the form shown in Fig 1,
using both open wire and 30012 slotted ribbon
stubs into coax. The apex height has been

A MULTIBAND DOUBLET

40ft, with both ends sloping down to about
25ft.

With the antenna running N/S, particularly
good results have been obtained on 18MHz
onbathlong and short path into VK. Whenthe
antenna was first tried on 10MHz, the first
report received was a S9+10dB from North
America which was rather encouraging. How-
ever, it did seem rather directive on 10MHz,
and as expected the best reports come from
stations in an E/W direction.

On 24MHz it has given good contacts into
Africa and California, but does appear quite
directive as one would expect with a multi-
lobe radiation pattern.

CONCLUSION

THE ANTENNA DESCRIBED offers a simple
and inexpensive way to sample all three
WARC bands.

It should be noted that one is more likely to
have a greater degree of success with a
simple wire antenna at 18 and 24MHz be-
cause the general level of QRM is less on
these allocations than on the more estab-
lished amateur bands.
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[3] 'ATUorASTU', L Varney, G5RV, RadCom
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PCB AND KIT SERVICES FOR RADCOM PROJECTS

| PCBs

KITS |

PCB Layout
Full Kit (including box)

93990

Complete set of boards 567WIMS0

RF Board 118946
Video/sweep board 118947a
Marker generator/PSU 118947b
Complete set of 3 boards 1189SSA

Main IF/Audio 028945
VFO 028946
Driver/Preamp 028947
Low pass filter 028948a
Band-pass filter 028948b
Control board 038942a
Regulator board 038942b
Complete set of 7 boards 0289TXQ

G3BIK BATTERY OPERATED AF OSCILLATOR AND
WAVEFORM GENERATOR (September 1990)

G4WIM 50/70MHz TRANSGEIVER (May/June/July 1990)

G4PMK SIMPLE SPECTRUM ANALYSER (November 1989)

G3TXQ TRANSCEIVER (February/March 1989)

£4.70

G3Tso Multiband Transceiver FOA
£25.85 GaTXQ 3 Band (Excl PA) £168.75
G3TS0 Frequency Display (Excl LEDs) £25.30
G3Tso B80m SSB Transceiver (Excl Tune Cap) £87.00
£67.56 GAWIM Dual Band Project POA
G4APMK Spectrum Analyser £53.00
G3RVM Ultimate Keyer £13.90
G3aTDZ White Rose Rx (Main Board) £18.50
G3TDZ White Rose Con Fundamental® £7.10
Fijcos R Faquest G3TDZ White Rose Rx Conv SS O/T Osc® £9.20
G3TDZ White Rose Rx Conv SS O/T Osc and mult* £10.95
£17.62 * Converters exclude crystals which must be ordered as a separae item
from our catalogue selection
G3BIK AF Oscillator £16.30
£11.75 G4ENA QRP + QSK Transceiver 80m £32.10
£5.55 G4ENA QRP + QSK Transceiver 160m £33.10
£6.75 G4ENA QRP + QSK PCE only £5.90
- G4ENA QRP + QSK Ready Punched Case POA
£7.65 Technical Topics 144MHz Doppler £4.00
£4.70 First Steps. John Case PSU £29.00
£5.30 First Steps. John Case PSU (case and metalwork) £6.70
£9.35 Prices shown are inclusive of P&P.
227.61 Kits for D-/-Y Radio projects also available

KITS ARE AVAILABLE AS ELECTRONIC PARTS ONLY.
PCBS ARE AVAILABLE FROM BADGER BOARDS.

The above prices are for full component kits. The bigger kits are produced in
maodule farm if the constructor wishes to spread the cost. Please telephone for
a full list. JAB's aim is to have kits available off the shelf. When dernand may
be high following publication you are advised to allow up o 28 days or check
availabifity by phone first.

BRS54049 DUAL CONVERSION MULTIMODE RECEIVE

IF/AF STRIP (May/June 1985)

FCB LAYOUT 643585 £12.75

Available from:-
J.A.B. Electronic Components
The Industrial Estate, 1180 Aldridge Road, Great Barr,
Birmingham B44 8PE. Tel: 021-366-6928

All prices include VAT, postage and packing

These PGBs are not available from RSGB HQ, but direct from Badger Boards,
87 Blackberry Lane, Four Oaks, Sutton Coldtield, B74 4JF. Tel: 021 353-8326.
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