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The purpose of this study is to find directivity characteristics and relative gain of directivity
of the wedge horn in conjunction- with a projector with varing horn length, horn angle and
frequency.

The horns are constructed with aluminum plate covered with' styrofoam. By using hinges the
horn angle could be varied with wide range..

Measurements were made over the frequency range of 25 KHz-100 KHz “by varing the horn
lengths from 5cm to 21cm and the horn angles up to 90 degrees.

The followings were the results obtained from the study.

1.  As the horn angle increased, the beam width for the major lobe initially decreased and then
increased. At 80 KHz with horn length 2lcm the minimum beam widths were obtained with
16 degrees in horizontal plane and 36 degrees in vertical plane.

2. The maximum relative gains of directivity were 4.4 dB in horizontal plane and 3.4 dB in
vertical plane when the horn length was 21cm.

3. Beam width was decreased with increasing of frequency.

4. When the mouth apertures were small the major lobes obtained by the experiment agreed
with the computed ones, and when the mouth apertures were wide the major lobes by the ob-
served were wide than the computed ones.
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Fig.1. Sketch of horn and projector.
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Fig.2. Block diagram of the experiment device
set-up.
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Fig.5. Beam width as a function of horn
aperture (horizontal plane, f=80KHz).
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Table 1. Minimum beam width (-3dB) for
horn lengths

Mouth aperture Minium beam

Horn

length My ~__width (degree)
(em)  Horizontal Vertical Horizonta] Vertical
plane plane plane  plane
! 5 3.2 3.7 37.8 58.0
9 4.3 4.3 28.0 55.0
13 4.8 4.8 24.0 47.0
17 . 5.3 6.4 18.0 43.0
21 5.3 6.0 16.0 36.5
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Fig.7. Relative gain of several horns as a
function of horn angle (horizontal
plane, f=80KHz).
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Table 2. Relative gain for horn lengths

Horn Horn angle Relative axial
Jength ' (a) ____gain (dB) )
Cent) Horizontal Vertical Horizontal Vertical
plane plane plane plane
5 37.3 37.3 1.7 1.3
9 40. 3 33.6 2.3 1.8
13 27.6 27.6 2.9 2.3
17 31.3 28.0 3.8 3.1
21 28.0 25.0 4.4 3.4
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Fig.12. Calculated and measured directivity
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