

















ellipticity could be tolerated for all major axis
orientations before bandwidth degradation occur-
red. The linear depolarization study showed similar
bandwidth degradation when the illuminating po-
larization was changed with respect to the receiving
antenna. Experimental boresight-error data show
that boresight errors are dependent upon the inci-
dent polarization, and that a given taper is satis-
factory only for a limited range of polarization;
however, tapered-wall radomes provide an average
overall depolarization effect that is much less than
in constant-wall-radomes that we have investigated
in the past.

Conclusions

Experimental results show that a satisfactory low
boresight (0.01 degree/degree) system using a

1 R. E. Webster and D. P. Moore, ‘“Elliptical Polarizations and
Radome Wall Design,”” Proceedings of the OSU-WODC Radome
Symposium, I, June 1957, p. 14.
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Fig. 10—Crosstalk errors for a circularly and linearly
polarized antenna system with a tapered No. 3 radome.

16

20— 71 - =T \
B ——8 CROSSTALK PLANE
1o f/f,=0.955
&——® BORESIGHT PLANE
3 o
(%]
(%]
Q-0
2
8 -20
%)
= I T
2 f/f,= 1000 |
< el
o 0
- - |
g —l 0’ — o e"’—* | =
Z -l
<
z 1o . [ |
& /A, =104 |
Al ‘
Rt d |
—1.0 L = | |
0 10 20 30 40 50

GIMBAL ANGLE, 6, (degrees)

Fig. 11—Transmission loss for a tapered No. 3 radome.

streamlined tapered-wall ceramic radome can be
developed for operation over at least a 3% bore-
sight bandwidth. Extrapolation of experimental
data indicates that theoretical boresight bandwidths
up to 5 to 6% are achievable with tapered-wall
radomes having an e, of about 5.5.

Experimental and predicted radome designs indi-
cate that boresight correction of a phase monopulse
radome is characterized by a longitudinal decreas-
ing wall thickness from tip to base for radome
thicknesses near a half wave. Simplification of the
design procedure can provide quick and easy cal-
culations for absolute thicknesses and taper rates
with better than “ball-park™ accuracies. However,
experimental differences between transmission and
boresight features of experimental, tapered-wall
radomes indicate that additions to the design proce-
dure are needed for improved radome correction
designs.

Crosstalk error differences between a linearly
polarized and circularly polarized antenna array
are quite large, indicating a need for further an-
tenna evaluation. Correction of a radome for all
polarizations remains a difficult problem to solve;
however, tapered-wall radomes do provide an over-
all average improvement over previous radomes.

The reasonably successful calculations of bore-
sight correction designs from relatively simple con-
cepts have resulted in the development of an im-
proved radome analysis using computer techniques.
Future computer programs can now be tested and
verified by correlating the experimental solutions
uncovered and discussed in this report.
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