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A CROSSED YAGI AERIAL FOR USE IN
AP.T. RECEPTION

1. For the reception of APT cloud pictures in
the 136-137 MHz band, a circularly polarized
anfenna with a gain of 10 to 13 db is required
for good reception with the receivers being used
by the Meteorological Department. At present
8 turn helical antennae having gain of 13 db are
being used at Bombay and Pune (Datar 1971).
At Delhi, Caleutta and Madreas stacked Yagi type

of antenna (Dasgupta 1971) are being used.

Design of a crossed Yagi aerial for use with an
antenna pedestal recently developed by the dep-
artment is reported here,

2. The antenna specifications were arrived at
by taking into consideration the transmission
characteristics of polar orbiting satellite (NOAA
serios ) and the sensitivity (1-0 pV close cirenit,
for 26 db S/N ratio) of the APT receiver currently
in use by the Meteorological Department. The
speeifications are :

135-140 MHz
10-12 db
Circular

15° HPBW

1. Frequency

2. Gain

3. Polarization
4. Beamwidth

3. The satellite transmits linearly polavized
radio waves but it is necessary to have ecircular
polarization for the receiving aerial to take into
account de-polarization due to Faraday rotation
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Fig. 1. Schematic drawing of erossed Yagi-acrial
Note : 1. All elements are of 3/8” dia. brass pipes
9, Room is of 17 sq. aluminium pipe
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Fig. 2. Schematic antenny matching device

in the ionosphere and changing orientation of the
transmitting antenna during the passage of the
satellite with respect to the receiving antenna. Cir-
cular polarization beam ¢ be obtained by using
a helical antenna’(Kraus 1950) or by using a cros-
sed Yagiantenna (Jasik 1961). For the same gain,
the helical antenna is heavier and longer compared
with a crossed Yagi. Mechanical fabrication of
Yagi is simpler than that of a helical antenna.

4. Circular polarization can be achieved withtwo
crossed linearly polarized aerials placed on the
same boom and connected with a phase difference
of 90°. In the present design two G-element
Yagi aerials optimized to give a gain of 10-12 db
were mounted on the same boom as a crossed Yagi
aerial. Fig. 1 shows a schematic diagram of the
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of the aerial. The design of the Yagi aerial in res-
pect of the element lengths and spacings has been
arrived at oxperimentally based on the designs
described in Jasik (1961) and the ARRL antenna
hand book. The details of the element lengths and
spacings are shown in Fig.1.

5. A Yagi antenna with 6- clements has a feed
point impedence of about 10-12 ohms and has to
be stepped up for connection to any standard
cable. Folded dipole made up of a single brass
tube is used to step up the impedence by a factor
of four for connection directly to a standard 50
ohms coaxial cable. Fig. 2 gives the details of the
device used for getting circular polarization
and for matching. The two folded dipoles
are connected with two 50 ohms coaxial cab-
les (RG 8/U) one of them being longer than
the other to introduce the required phase
difference. The ends of these two cables
are connected together through two lengths of
RG 11/U each A/4 in length to a common point,
connected to the receiver using a 5082 coaxial
cable. These matching sections which act as
quarter wave transformers raise the impedence
at the junction point to near 50 ohms (Fig.2).
At the feed point balanced to unbalanced trans-
former, i.e., A4 coaxial cable shorted to the main
cable which works as short ecircuited quarter
wave line is used to minimize the unbalanced
currents. i

6. The aerial is fabricated on a hollow alumin-
jum tube with a 1" square cross section. All
elements were made out of 3/8” brass tubes.
These elements were fixed on the aluminium tube
by drilling through hole of 3/8" diameter. The
coaxial cables forming the matching sections were
used with UHF type connectors as indicated in
Fig. 2. .

7. The antenna described was used operation-
ally and found to give good performance. The
present design resulted in a simple light weight
aerial. The total weight of the aerial is about
10 kg and requires only a simple antenna pedestal
for tracking purposes.

8. The authors are thankful to Shri 8. Kumar,
Director, Satellite Meteorology for his keen in-
terest in the work. Thanks are also due to Sarva
Shri Bharadwaj and Chet Ram for fabrication
of the aerial.

U. V. GOPALA RAO
¢. L. AGNTHOTRI

REFERENCES

Datar, 8.V, and Joseph, C. P.
Dasgupta, J.

Jagik, H.

Kraus, J. D.

1971 Indian J. Met., Geophys., 22, pp. 377-380.

1971 Ibid., 22, pp. 381-384. '
1061 Antenna Engineering Hand book, Me Graw Hill Book Co.

1050 Anfennas, McGraw Hill Book Co.




