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1. Introduction

Rocketborne Command Destruct Receiver ( CDR ) System is a very impor-
tant system for the purpose of flight safety.

The CDR antenna system must always keep radio link with ground stations
during the flight. Accordingly, CDR antenna must have omnidirectional radi-
ation pattern which covers all over the radiation sphere. Required gain is
greater than -14dBI for the N-II rocket which is now under development by
the National Space Development Agency of Japan ( NASDA ).

To simply realize an omnidirectional antenna system, antenna element
must essentially have a broad radiation pattern. One-element antenna, how-
ever, can not be expected to satisfy the above requirement, because diameter
of the N-II rocket is as large as about twenty times of wave length ( 202 ).

To establish an omnidirectional pattern, multiple-element synthesis
method may be very effective. Effect of numbers of element was investigated
theoretically.

Investigation was also made from the view points of system reliability
and various restriction of rocket configuration such as weight and installa-
tion.

As a result, better CDR Antenna System configuration is dual set system,
each of which has two elements coupled by power combiner.

2, Analysis

In order to realize an
omnidirectional pattern, antenna
element required to be excited
by both radial and axial com-
ponents of electric vector.
L-shape antenna is the most Tor| O
suitable for this purpose.

Coordinate system used in this
analysis is shown in Fig. 1. ¢ ////

Radiation pattern of L-shape O
antenna can be obtained by
synthesizing the radial and Yo-2
axial componet vector. Each 1

of radial andaxial component antenna (LN
vector around cylinder was igs 7t 10 o B N
discussed separately by P.S. ,)\\
Carter [ 1 ]. In case that

numbers of L-shape antenna was
layed out on cylinder, radia-
tion pattern can be obtained TAIL

by point source synthesizing

method[ 2 1, Radiation pattern

is caluculated with equations

(1) and ( 2 ) where M is Fig.l Rocket coordinate system
number of elements.
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Fig.2 is the calculated results when M=1 and shows very good coinci-
dence with measured value. To evaluate omnidirectivity, covergae factor is
defined as the ratio of the area, which galn is greater than a defined value,
to the entire spherical surface area, 4wy2.

Equations of coverage factor are given by ( 3) and ( 4).

82 (P2,
sn—_-jal'[hy’s:nﬂdadgi ( 3 )
Sn is small area where the required gain is satisfied,
5(%) = TF ﬁ’ Sa X100 (4)
Coverage factor of one- element
two-element and four-element

antenna are shown in Fig.3
respectively.

3. Discussion Y -20] —eexee ,,,,m}...,"
Fig.3 shows that four- 3 ]
element antenna has no more A oAt
distinct advantage compared to \ ¥
two-element antenna. When two
two-element antennas are locat- T T T r .
ed at the suitable position on .180 -130 -120 %6 <60 =30 O 3 60 90
the surface of rocket, the gain # ipegrao)
dips of two-element antenna are
covered mutually and coverage
factor increases remarkably. ~
Radiation patterns were
measured using blade type ele-
ment which is a kind of L-shape E¢
antenna as shown in Fig.4.
Fig.5 is an example of radi-
ation pattern of two-element
antenna measured by th left J4
hand circularly polarized. v
Coverage factor of that case is F
approximately 95%,
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4. Conclusion

(Degres)
Good coincidence is ob- .
tained between analytical and Fig.2 Radiation pattern of L-shape

measured values of radiation antenna
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pattern of rocketborne omnidirectional antenna. Coverage factor used in this
analysis is very useful for design and evaluation of omnidirectional antenna.
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Fig.5 Radiation pattern ( Two-element antenna, LHC )
Dot means gain is greater than -14dBI
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