432 MHz Dish Feed System

by K4QI
Thefeed system was derived from a NEC analysis attempting to design a dual feed
with identical patternsin both E and H planesand a 10 dB illumination taper for a
F/D of .45. NEC indicated that 2 dipoles spaced 0.43 wavelength at 0.25 wavelength
above a squarereflector 0.65 wavelength on a side would produce such aresult. A
prototype was built and measured and was found to produce results similar to the
NEC prediction.

From the feed point of the antenna, theimpedanceis 50 + jO ohms. Going through
the 1:4 balun, the impedance transformsto 200 + jO meaning that each phasing line
must present 400 + jO. As an approximation, the phasing lines wer e constructed for
impedance of the geometric mean of 400 and 73 ohms or 173 ohms. Because the
phasing lines are shorter than 0.25 wavelengths, the impedance presented to the
dipole isapproximately 78 - |35 ohm. Thereal part isvery closeto thedesired value
but the reactive component must be tuned out. The susceptance equivalency of this
impedance presents a parallel capacitance that can betuned out by a parallel
inductance. Thisinductanceisformed by a" hair pin" built into the support for the
dipoles.

Sliding shortsare provided in each dipole support and at the base of the 4:1 slot
balun. By adjusting these shorts, thereturn loss can be trimmed to well below 30 dB
but only over arelative over anarrow band. A good compromiseis probably
around 26 dB, which will give a couple MHz of bandwidth.

With the feed point on therear of thereflector, arelay and preamp enclosure can
be conveniently built in thislocation. Dimensions are given in inches. With the
tuning flexibility of the sliding shorts, dimensions should not be particularly critical
within reason. Thisis especially true of element diameters.



l

‘//"a-‘ 4,1 Bawun

2 ——I L |

4| DoueLe
Zior BaLun
0.5 DiamM

0.062 wALLK
0.125 SLoTS

(5, |40 CENT COND |

(R % |
|
@
Ly i
|
| W
L 2
b
SLADING SHORTS = ?
- ‘ ForR MATCHING | || _|L
2 © v e A
' e / | "
- 0.58
e " ) T

J\%% | Dimengion 1N INcHes

L__. Coax ComneEcToR oM REAR OF REFLECTOR

432 Muz E@uaL E & H Fleep Disn Feep AYo/

2 Ay 78




l

‘//"a-‘ 4,1 Bawun

2 ——I L |

4| DoueLe
Zior BaLun
0.5 DiamM

0.062 wALLK
0.125 SLoTS

(5, |40 CENT COND |

(R % |
|
@
Ly i
|
| W
L 2
b
SLADING SHORTS = ?
- ‘ ForR MATCHING | || _|L
2 © v e A
' e / | "
- 0.58
e " ) T

J\%% | Dimengion 1N INcHes

L__. Coax ComneEcToR oM REAR OF REFLECTOR

432 Muz E@uaL E & H Fleep Disn Feep AYo/

2 Ay 78




