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@ Adipole.

A dipole with arms a quarter wavelength long is fed by a
half wavelength deep notch.
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A DIPOLE

This invention relates to dipoles.

Throughout this specification lengths of
components expressed in terms of wavelengths are their
electrical lengths, physical lengths will generally be
slightly shorter.

A notch fed dipole is generally of the form shown
in figure 1.

The radiating part of the dipole consists of two
arms 1 and 2. In order to give efficient transmission
of electro-magnetic energy, the length of each of the
arms 1 and 2 is approximately equal to } wavelength of
the intended transmitting frequency. The arms 1 and 2
are separated by a slot 3 cut from the body 4 of the
dipole. Slot 3 is approximately 1 of a wavelength deep
and narrow relative to its depth. A reflector, formed
by a grounded conductive plane 5, is located
approximately a quarter of a wavelength from dipole
arms 1 and 2.

In operation a signal to be transmitted is applied
across slot 3. This is done using a co-axial cable 6,
connecting the signal carrying central conductor 7 to
one side of the slot 3 and the outer conductor 8 to the
other. This signal will set up a resonance on dipole
arms 1 and 2.

Although the transmission will be most efficient

at the specific frequency for which the dipole was
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designed it will be acceptably efficient for a- small
range of frequencies above and below this.

A problem has been found in making such
conventional dipoles with arlow'input impedance (508)
and a wide bandwidth. | '

The present invention was,hade while éttempting to
produce a dipole overcoming these prbblems. |

This invention provides a dipole cdmprising two
arms separated by a slot, the two arms being
electrically 1linked byra conductive path around the
slot, each arm being %/4 long and the slot rbeing A/ 2
deep, where A is a Qavelength of radiation that the
dipole is designed to receive or transmit. |

Two dipoles of this type can be arranged
perpendicular to one anotherrto form a crosé—dipole,
such an arrangement can be used to broduce a circularly
polarised radiation or sensitivity pattern. |

This structure provides a dipole with larger
bandwidth than normal and a 508 input impedancé.

An input impedance of 500 is desirable because it
is the same impedance as a co-axial cable and so gives
very good impedance maﬁching;

Advantageously the dipole'is fed by a feed arranged
to apply a signal between the two sides of tﬁe slot.

Conveniently the dipole is fed with a signal to be
radiated by é co-axial cable, the centre and outer of

the cable being attached to the oppositeVSides of the
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slot at the same distance from the bottom of the slot.

Preferably said feed is arranged to apply a signal
approximately half way up the slot.

Advantageously the two arms may be made rectangular.

A reflector of a known type, for example a
conductive metal sheet, may be used to give the dipole
a unidirectional radiation pattern. For the Dbest
results this reflector should be placed at the level of
the bottom of the slot.

One way of performing the invention will now be
described with reference to figure 2.

In figure 2 a conductive body 9 is shown, with a
slot 10 cut from it. The slot 10 is approximately % of
an intended transmission wavelength deep and is narrow
compared to its depth. The width of slot 10 can be
varied in order to alter the input impedance of the
dipole.

Arms 11 and 12 each approximately + of an

intended transmission wavelength long, are formed from
conductive body 9 on either side of the slot 10. The
profile of arms 11 and 12 can be varied provided the
top edge and the edges defining the slot 110 remain
straight and the two arms are symmetrical about an axis
running along the centre of the slot 10. The profile of
arms 11 and 12 could be altered to that shown by the

pairs of dotted lines 17,18 or 19 for example.

A grounded conductive reflector 13 is placed at
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the level of the bottom of the slot 10.

Similarly to a conventional dipole the signal to
be transmitted is fed to the slot, by a co-axial cable
14, the control conductor 15 and outer conductor 16
being connected to opposite sides of the slot 10, and
as before a dipole resonance is set up. The position
at which the co-axial cable is connected can be varied
up and down the slot. It is preferred,td connect it
approximately half way up the slot, because this forms
a balun, the exact position can be adjusted in order to
optimise the dipole impedance.

The dipole arms 11 ahd 12 could be made a multiple
of 1+ of an intended transmission wavelength long, this
would however alter the impedance. It was decided for
simplicity and compactness to use arms only 4+ of an
intended transmission wavelength long.

Although the profile of the arms can be widely
varied it does affect the bandwidth, generally the

smaller the arm area the narrower the bandwidth.
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CLAIMS

1. This invention provides a dipole comprising two
arms separated by a slot, the two arms being
electrically 1linked by a conductive path around the
slot, each arm being A/4 long and the slot being A/2
deep, where A is a wavelength of radiation that the
dipole is designed to receive or transmit.

2. A dipole as claimed in claim 1 and additionally
comprising a feed arranged to apply a signal between
the two sides of the slot.

3. A dipole as claimed in claim 2 and wherein said
feed is arranged to apply avsignal approximately half
way up the slot.

4. A dipole as claimed in any preceding claim and
wherein the two arms are rectangular.

5. A dipole as claimed in any preceding claim and
wherein a reflector is placed at the level of the bottom

of the slot.
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