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Refevences : > L. Shafai £ A.A.Kishk * Coaxial Waveguides as Primary
Feeds fov Reflector Antennas and thelr comparison with
Ciycular Waveguides ” AEU, Band 39 (1985) Heft L pp. 814

() e Livingston , M.L. * Multifrequency coaxial cavity
apex feed ” Microwave Jouvnal ( Oct. 1979) pp. B1-54,

1. SUMMARY -

The wmethodolegy adapted for the design IS described

in the next Section (:2) . The rvesults of those design calculation ave

pre sented heve :

() 6]0 MHz COAXIAL FEED :

- - TM_ Featuves *
J o
T . . @ - 205
g;.____._r__L _b
® L . a= D.288A
_L .

. Cut- off freq.
( Dimensions ara in mm.) fc fov TE“-mwle:

f oz 453 Mz,
o The estimated 10-dB beamwidith (half-angle ) will be 62.4°
(i.e. the power level at the semi-rim angle of 62.6%4° of
GMRT dish will be . less than -10d8 ... )

. Radiation. pattem of E and H planes will exhibib | gpod mateh

*resuHms in h\gher ex¥ess polar leved ef'ﬁc(q.ncy of the feed.
In other words E and H paﬂem equahsa-hor\ is achievable .
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(2) ©10 MHz /232> MHz DULAL FREQ. FEED - Type A.

580.2
—
|
I

i

( Dimensions are in mm. )

610 MHz Coaxial : Same as mentioned in (1) - page-1.
. : a
223 MHz Cpaxial : e — = 2.05
b
. a = 0.255A
. . Cub-off freq. fo = 221 MHz.

ToO0- CLOSE TO THE OPERATING FREQUENCY
. Could be used as a 327 MHz Coaxial
feed , exoe.pf for the objection +hat the

two frequencies ave very neavby ad &

possible mutual coupling ™may arise .

"« E and H mismatch will be apout 3° at

10d8 beamwidth half- angle .
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(3) ©10 Maz [ 233 MHz DUAL FREQ. FEED - Type B

I
T‘_;_
[42]
3
O
s -1
138 ¢
S A

( Al dimensions are in mm. )

610 MHz Feed : Same ag mentioned in (1) - Page: 1
733 MHz Feed . % = 4.85
b o = 0.533A

. Cuboff freq. f = 115 Mz

. Could be effectively used fov 150 MHz. also

since the cut- off freq. is ~ 20/ of 150 MHz.

. E and H mismateh will be ~10" at 10dP
beamwidth ( half-angle )




DESIGN CALCULATIONS :

Ref. (i) cited above ( Shafai ¢ Kishik) gives

the theovetically estimated 10dB beam width (half- angle) for £ and H

planes vs, outfer conductor radius expressed as fractions of +he opevating

wawlength  for o/b yatios of 3,4 and 5.

A similay curve is presen-l'ed in Ref (ii)

for afb = 2 | which is based on experimentally determined values .

Heve the 10dB width - full angle is plotted agam.sf the operating frequency
normalised to the cul- off frequency f, for TE, mode excitation inside
the cavity / annulay space.

To compare both these graphs, the x- axis of
ytok of Ref (ii) sShould be transformed to af/r . The conversion
velation is given by

LA
f, A

_ T(mt0) (_:_) o (2.1)

m
Where m = afb

( The cut- off wavelength expression , A = m(atd) is explained in
Appendix - A ]
Fig. 1 of this report is the combined plots, as

pev the above relation and requ:rement For identical 3”"‘5‘“" the

Plots from Ref (i) - for coaxial feeds without choke ave fake"

Our design aim is :

e Feeds should exhibit paﬂ'ern ,5mee.+ry and
good match of E and H patferns ; Any mis mafch
will vesult in increased cross- polar losses .

The 10dB beamwidth half. angle ;hould be

less than the semi- rim anglc of the GMRT~
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- pavabolic dish ( 62.674°) Yo minimise the spill-over loss’

To attain the first design aim, the E-dnd H- pattern match - oceuring at
3 single o/A value for & diven a/b vatio s read-out from Fig.(1). The
10-d® width and the ajA values ave plotted againsf a/b vatio as
shown in Fig. (2).

©10-MHz FEED :

1f we choose 10 dB beamwidth of 62.4" ( lower
than the vim- angle oOf GMRT dish by ~0.3° ) the cmvespond«'m}.
a/b vatio from Fig.2 s 2.05 and a/A = 0.289 .
Foy 610-MRz, +then
o= 0.2882.,
= |41.5 mm.
Then b = 69 mm.

’

cut- off frequency £, = cfA,
= 453 Mtz
For a of 0.28%A the Eand H mis- match at 10d® will be~0.5deg.

( from Fig. 1 ; 8b=2 )
Hence this design will satisfy both the

requivemen{*s , spelt out in the previous pege.

Dual Frequency Feed Design’:

Eor +the chosen loweY freq. of 233% Mz,
the inner conductor vadius i fixed - being the ouler conductor
vadius of 610 Miz. Feed . 2

For the 'retrulfed 10- dB  half angle of 62.4 ajb has

to be 2.05. Therefore, the outey conductor radius , a will be

¢ &)

Nofe:. Westerbork's coaxial feed for 1o MHz. was designed for /9= 0.35:
ie. Semi rimangle ¥, = 711° . The measured 1pdB widths are:
63" for E-plane and 66° for H-plane. The corresponding Spill-over
loss was 97
( Ref: Jenken et al.” A Dual Freq. Dual Polaviged Feed for Radio dsivovomical
Applications  NTZ 1982 heft 8 pp. 34- 316 )
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2.05 times 141.5 , wiz. 290-1 mm.

le. = 0.255A .

From Fig. (1) for a/b = 2,

D. 2552 corvesFov\ds 0 a mis- mafch

of ~ 2.5° between E ard H pattems.

The cub off freq. f, for 223MHz feed s 221 MHz, whichis

very close to the operating frequency.

ket this particular design be de{signafed as ' Type- A’ (See p.2)

If 327 MHz. (s desired , this design could be utilised except for
the fact that +he two "Pe"ah’% frecruencics are vevy neavby.

‘ The next option will be - one can look for the 10-dB width
of 62.4° at ajb » 3. From Fig.2 we ses that at afb= 4.85,
the requived width s attainable .

Since b= 141.5 mm ,
&= ©86.3 mm
= 0.533A
From Fig.1 for afb=95 plot, one can deduce the E and R
mis- match oy wafb= 4.85 will be ~ 2.5°

Cut- of -Frequency , fc = 115 MHz.

let this design be ’ Type - B " ( See p.3)

also; enly exciting probe dimensions

will varvy

‘ Comparing these two designs, ( having 10-dB width of 62.4°)
Outer most E and H Cut- o€ FY&}.
i cond. dia (28) | mis-malch Remarks
< owsn (mm.) @ 1048 fC (MHz)
‘A 580.2 ~2.5" 221 < May be useful foy 327 Mrz ?
’ Id b a for (S0 MHz.
‘B |3726 ~9.5. 115 « Cou e Use

wF)
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3. INCORPORATION OF CHOKES :

Fig. 3 illustrates the 10 d8 8w half-angle

and eu a/A vaviation with ajb ratio for feeds with quav ter- wavelength
chokes (Ref, (1)) . The table below gives the same - with and without chokes :

( For Eand H matching patternn , al 10dB lavel ... )

a/b 10-d8 BW - half angle (in dea,. ) Outer-cond .vadius/oper. wavelength
yvatio i vatio ; (a/A )
Without Choke With Choke Without Choke With Choke
2 62° - 0. 274 -
3 ©8.5° ©3.3° 0.375 0.372
4 65° ol ¥’ ©.420 0. 224
5 o2° ¢0.8° 0.436 0.403

From Fig.2 and Fig. 3 and from +the above table, it s seen
that the provision of chokes rveduces the 10-dB beamwidth as well as
the /2 vatio.

A diffevent look at the effect of choke on vadiation
of fJ/ f, aganst
Ratio o/A is converted to flfe . using

pattern 15 to see the varietion a/b vatio. Fig.4

presents such a plot .
Eqn. (2.1) . Dne additional data poinb in the plot is derived from
Westerbork’s design ( Ref. cited in foot-note of p.S).

Within the frame work of the [imited information available,
it can be concluded that provision of chokes has influence on
the performance only when ajp > 3.

610 MHz- feed alone
will not have choke ; By experimental studies on 610 Feed for /b= 2.05

Hence in the designs conmsideved ,
the above conclusion can be verified .
Dual Freq. feeds of Tpe A £ B  will be provided with

Chokes on the outer most conductor alone ; 610 Mz - feed with choke

may distort the electric field inside cavih/ N such & dual freq. feed .

LI T T S R
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COAXIAL WAVE-GUIDE DESIGN - WITHOUT CHOKE

)

AEU Band 35 (1985 ) -2
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