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Also good for  

Cassegrain  

Feed  
 

47 GHz 

Cassegrain  

 

VE2UG dish 



W2IMU Dual-Mode Feedhorn  

uInvented by Dick Turrin, W2IMU & patented  

 

 



Dual -mode Horn  
 



Dual -mode Horn  

u Input Waveguide only propagates TE11 mode  

uFlare generates TM11 mode  

uModes travel at different velocities in horn  

uHorn length chosen so modes cancel at rim  

uNo currents in rim Ą Reduced sidelobes  

uMore power on dish  

uLess ground noise  
  



W2IMU Dual-mode Horn  

uOriginal 1.31 Ȋ horn diameter  

uW2IMU also described 1.86  Ȋ horn diameter  

uDiameters from 1.22  Ȋ to ~2  Ȋ diameter work  

uHorn length increases with larger diameter  

uFlare angle decreases with larger diameter  

 



Copper Feeds for 10 GHz  



Machined 

Aluminum Feeds 

for 10 GHz 



Measurement  

uGood measurement is hard at higher frequencies  

uEasier at 10 GHz 

uMachine accurately at 10 GHz  

uSeveral aluminum pipe sizes available for 10 GHz  

uSimulate horn lengths for 30 degree flare  

uMachine with range of feed diameters  

uMeasure Sun Noise  



Machining Aluminum Feeds  

uHorns are around 50 mm diameter, 100 mm long  

uBoring from solid stock difficult and wasteful  

uCNC machine flare section with input waveguide  

uTurn down to almost fit inside pipe (~0.1 mm over)  
u Measure after cooling off ð machining heats material  

uHeat pipe to > 100 C  - expands ~22 ppm/degree  

uSlip over flare section  

uPermanently attached after cooling (in seconds!)  



W2IMU 

feedhorns  
 

Original  

and three 
larger sizes  

  

Matching  

Plate ð 

WA6KBL 

design  



G/T 

uGain/ Tsystem is what counts for EME  

uGain/noise Ą S/N (hearing signals ) 

uSmall Dish: 

u

  

  
Ὣ Ὃ ρσȢσ ρρȢσ Ὠὄ 

u

  

  
Ὣ Ὃ υȢω χȢχ Ὠὄ 

u

  

  
Ὣ Ὃ σȢτ υȢσ Ὠὄ 

u2 meters:  

u

  
Ὣ Ὃ Ȣπχ ρρ Ὠὄ 

 

 



Original W2IMU feed  

 

Best G/T at lower f/D  

(antenna only)  



Large W2IMU feed  
1.71Ȋ diameter 
 
Best G/T at lower f/D  

(antenna only)  

 
But closer to offset dish  



Large W2IMU feed  

1.71Ȋ diameter 

Tsys effect  
 

G/T drops rapidly  

as Tsys increases  
 

f/D for Best G/T goes  

up as Tsys increases  

 

 
 



Sun Noise (& Ground Noise)  

uSun compared to Cold Sky  
uIndicator for G/T  

 

uGround noise compared to cold sky  
uIndicator for Tsys 

uMeasure on preamp directly for Noise Figure  

 



Measure Sun Noise 

with  

TotalPower  by I0NAA  

 
uUses RTL-SDR Dongle 

uConnect to IF output  

uModest Laptop adequate  



TotalPower  by I0NAA  



Noise Figure  

Preamp and  

Feedhorn  

 

CS/G  
 

Dish behind  

shields from  

Ground noise  



TotalPower   

plot of  

Preamp and 

Feedhorn  

 

6.1 dB CS/G  
Ą 0.75 dB NF 



Measure Rover System  

 

Sun to Cold Sky  

and  

Cold Sky to Ground  

 



10GHz Rover System  

 

Drift Plot ð 

Point at Sun,  

earth rotation moves  

sun out of beam.  

 

Then point at Ground  



Troubleshooting  

Use similar feed with  

Power Meter  

   or 

Noise Source & NF meter  

   or 

Spectrum Analyzer  

üTypical loss ~ 1 dB  



Dish Feed Comparison  

 

Larger Dish (1.2 Meter)  

Low-noise Preamp  

at feed  

(short waveguide)  



 

1.88 Ȋ Diameter  

 

1.75 Ȋ Diameter  

 

1.62 Ȋ Diameter  

 

1.31 Ȋ Diameter  



Large W2IMU Feed  

1.88 Ȋ Diameter  

1.2 meter dish  
 


