DUAL 23 and 70cm
FEED SYSTEM



CHOICE OF 23cm FEED

Dish has a 0.43 F/D

* Optimum lllumination ... VE4MA
(is adjustable to suit F/D)
or

« W2IMU ... will under illuminate
(fixed .. best for ~0.5 - 0.6 F/D)




VE4MA 1296 MHz CIRCULAR POLARIZATION FEEDHORN
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All screws are 14 - 20 BRASS , 2.0 inlong
Polarization screw spacing is 2.0 in
Polarization screw depth is approx 1.5 in
Nulling post is 1.31 inlong, 7/16 in dia.

Distance X cah be varied for different FD ratios
Xisd0inforf/Dof04

Polarizer screws should be optimized after X is set
Drawing Not To Scalke

VE4MA 96 02 27

Please Note that These Scalar Ring Dimensions are ONLY for a 6.5 in Dia. { W2IMU ) Main Feed



VE4MA 1296 feed with flush choke ring, by NEC2

Figure 6.3-8
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Parabolic Dish f/D W1GHZ 19982
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W2IMU dual-mode feedhorn, 1.314 diameter, by NEC2

Figure 6.5-1
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COMPARISON F/D of 0.43

W2IMU VE4MA
« Efficiency
68% 5% ... Higher ... +0.42dB

 [llumination

75% 90% ... Greater ... +0.79dB
« Spill Over
6% 15% ... Worse ... -3.97dB

THE W2IMU WILL HAVE A LOWER GAIN THAN THE VE4MA
BUT A SIGNIFICANT IMPROVEMENT IN NOISE TEMPERATURE

Equivalent to a ~30°K improvement in System performance!



10dB Taper  Full illumination
considered optimum

Under llluminated

70 and 23cm 13dB Taper

Best Noise performance
-13dB

15dB Taper Excellent Noise
performance

FEED FOCUS

—

DISH
ILLUMINATION



CHOICE OF 70cm FEED

« Switch-able Dual Polarity.

(fully variable polarity not possible as 23cm feed is in the centre)

« Commensurate with 23cm feed (got to fit )

(can’t impinge on 23cm feed opening .. inter-reaction minimal)

Constant impedance matching (509Q).

(no matching or transition sections .. length independent)

 Lowest feasible transmission loss.
(minimal use of connectors .. dipole to pre-amp shortest possible)

« Best fit illumination taper.

(Not a choice with dual dipoles .. just have to get them as close as possible!)



DIMENTIONS FORCE CHOICE

« VEAMA 390mm (15.375") diameter.
« W2IMU 302mm (11.97) diameter

To get the 70cm dipoles as close as possible to
enable the maximum achievable illumination,

the VE4MA is too wide and they would fall inside
the launching ring !

W2IMU is the only way to go!



The Die Is cast !
If | want both bands then ..

« 70cm will be under illuminated.

So what! It always was that way .. but there is a
clear need to reduce previous losses.

» 23cm there will be a reduction of gain but a
significant improvement in antennae noise
temperature. May need more Tx goo but ears
will be exceptional! (anti alligator system)



The 70cm feed Z myth

» ‘Always’ assumed as 75 Q at dipole.

Transformed to 50Q) by ¥4 matching
sections or use of 75 Q) cable.

 Simulation said it was more like 105 Q.

Given that, it requires a 105 — 50 Q
matching section (72.5 Q).



TEST EQUIPMENT

 RF Brldge (built for the purpose)

« 6dB through line attenuator
(pad down the IC910H at 1 watt reduced setting for RF Bridge)

 |C910H (RF source for Bridge and return loss with Bird 43)
« MFJ-269 (return loss)

e BIRD 43 (100 and 5 watt 400-100MHz slugs)

e HP 141T (23cm port isolation checks)

Digital Calipers with Imperial and Metric.
ZCalculator software written for the purpose!



258 mm 0D 11.85mm D (1429 mm QD)

EI.I:IIIIImm

) _EITIITI

|—1EEImm 128 mm

180 mm 170 mm

3mm Brass plate
~ 50 = 25 mm

Fit M connectar on ather side of plate
and attach with stainless screwws or
alurminium rivets

Turn inner dovwn ta fit inside M TUcm D|p0|e
inmer connection
50 ohms at Connector

The Dipale mpedance in this configurstion has been simulated a2 ~105 ohms
This then requires a gquarter wave trangition of 105 to 50 ohms which
equates to & tube ratio to provide 72 ohms.



= VK3UM Trazssmssion Line Clculator

Concentric Tube Ratio
0 Inner Diameter | 15373 | A
g - Outer Diameter | 11.8500 |-+
70cm Tube: st
fs | Impedance 725 0 «]
DIPOLE — | =
Value Preset 50 | 75
Y4 wave transition
@60 || 1 (2] s00 || 725 4 |
7| Ports Z Out Z sftuined
Wi = S, . |
Telocity Factor Frequency N |
/ Solid - ] |
o 0.8 E [ 4210 2 |
Diglectric Wave length in mm
LDF4-50
Dipole - combiner 1152637 = |305.274 = |457.911 | 610548
| % % "1
| r s

| cn ¢ mm " ft
Yersion tO7 J

- [B]X]

Convert fractions to a decimal value

" 1/64 ¢ 1432 ¢ 1416 € 178 i”'l!#‘

= Ei  0065" | 1588mm
J Inner Value _.i Cuter Yalue
WSWH Calculator
Forward Power Watts
49.7 w BOOD | : B03w
Reflected Power Watts =
0.00 w | 018 | 3| 083w
WSWH
1.0 1.13 1.27
Return Loss
-45.4 dB -242dB -185dB
Coupler Directivity  Efficiency Information

99.6%

| Dish Reflection Coefficient
Directivity Introduced Error ... [max/min]

5
















7/0cm RE-DESIGN INCORPORATES

« Use of 2 way power dividers.

« Shortest route from Dipole to pre-amp.

* Minimum number of connectors and adaptors.

Only one * M-M barrel * was used.
(interconnect between polarity switching relays)
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185 mim
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! 14 46 tmin IO
E T.EMImm oD 15 88 mm 0D

|

.-‘-. TWO x 500hm PORT é E s
b POWER DIVIDER

Cut four slots to provide transition
for connection to inner

Cut two slots for M inner
Thiz quarter vwave transition regquires a tube ratio to provide 35.4 ohms connection



2 PORT
COMBINER

E VK3UM Transmission Line Calculator

Concentric Tube
Inner Diameter

EI B Outer Diameter | 14.3225

Tube
| 35.4

Type  Impedance
Fequired
Walye Freset 50 75

¥ wave transition

Coaxial Lengths

Yersion TO7

Welocity Factor Frequency MHz
e 3 [ ]
Dielectric Wave length in mm
| 50.887 = |101.774 |152661 | 203547
% % % 1
M Ccm G.mm  f " ins

Convert fractions to a decimal value

(" 1/64 (" 1/32 « 1A6 ¢ 1/8 (" 1/4

1;" 0085" ||

Inner Yalue

T_E_E_B i

Duter YWalue

Dish reflection coefficient

Frequency  1296.100 MHz Dish Gain
DishDiam | 281R 21| 3870  gpj
Efficiency | 055 ||| 3655 dpd
- | Al ' Foeal
Dish F/D 043 ISl 1211 R
FeedGandBi| 96 2| | imperis

Reflection coefficient = 0.048
YSWHR degradation=1; 1.10 ([26.36 dB return loss)

Esc ... VSWR Calculator




REFLECTOR PLATE
AND DIPOLE LAYOUT
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of reflectar plate
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METER O-50pA
——O ———30

| 1 RF INPUT I I
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3 A —
' { s d | SCREEN
E s D1 i
2 N &
Z KNOWN - Z UNKNOWN

Fig 10.39. Circuit of an rf bridge. R1 and R2 are 1000} £ 1 2 metal
oxide type; R2 and R3 are 4-7k{} 117 metal oxide type; R5 and
A& are terminating resistor consisting of two 1500 in parallel
for 750: C1, €2 are D-001 . F ceramic disc; C3, C4, C6, C7, CB,
C9 are 0001 .F ceramic disc; D1 is GEX66 or CVWV2290; VR1 is
50k miniature variable resistor;VR2is 2-Bk{ miniature variable
resistor; £ known is 750! resistor fitted into a coaxial plug;

* If B0 is required then R5-R6 will be 2 x 1008} — Z known =
50L)

RF noise bridge

The 1f noise bridge is basically a simple rf version of the
Wheatstone, which with reasonable care in construction will
give reliable performance to over 200MHz and may still
be useful up to 432MHz.

T lamcie A tha 111t 3¢ = Hmoies et Teees coamctctime F 9

TEST EQUIPMENT

RF INPUT

E— EARTH
_— METER
TERMINALS
DIE- CAST BOX —>
> SCREENS

Z UNKNOWN

Z KNOWN
Fig 10.40. Component layout of the rf bridge

The toroidal transformer consists of a ferrite ring of
material suitable for the maximum frequency needed with
a core of approximately 15 to 20mm od, 7 or 7-5mm id and
4 or 5mm thick, The transformer consists of two windings
twisted together and wound on one half of the core. The third
winding has the same number of turns and is wound in the









Observations
e 23CM

 phase focus point is quite critical.

70cm

« focus point is ~ half way between dipole element and back
plane.

« Interaction from test bed to dish was barely detectable.

« Although ground noise increases with shack proximity, return
loss now remains the same.

* Previous phase errors were mistaken for Faraday offset.



* |tis believed that the phase error interaction
with the 70cm dipoles may have caused an
elliptical polarisation effect.

* This interaction was previously believed to
have been caused primary by Faraday offset
but observations now indicate a more
consistent polarisation offset with less
Faraday.

 Faraday now can be identified more clearly.
(H-H .. V-H .. V..V or V-H .. Favoring one polarity over the other)



SUMMARY
23cm

Return loss -22dB.

(not brilliant but just could not seem to improve on recommended probe
dimensions.)

TSys < 50°k.
Echo’s ...+1dB 120Hz BW = ~2.5 watts.
70cm
Return loss on both V & H polarizations > -24dB.
TSys < 60°k.

Echo’s ... +1dB 120Hz BW = ~25 watts.

TOTALLY AS PREDICTED .. ALL FIGURES MATCH VERY CLOSELY.
THEORY and PRACTICE DOES WORK !!
NOW LISTEN TO THESE ECHOS
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