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• Bodger – (noun)
– A highly skilled itinerant wood-turner, 

who worked in the beech woods on the 
chalk  hills of the Chilterns, in England

• Bodging (Br. Slang)
– an inexpertly or roughly done job, 

typically in the field of DIY.
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The Bodger’s Guide to Amateur Microwaves

• What are the Microwave bands?

• A bit of history

• Breaking the myths

– Ah, but it’s all line of site and hill topping!

– And it’s very expensive!

– And it’s too technical for me! 

• Propagation

• Things that help 
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The Bands

• “Microwave”

• 1240 - 1325MHz (23cm)   Secondary

• 2310 - 2450MHz (13cm)   Secondary

• 3400 - 3475MHz (9cm) Secondary

• 5650 - 5680MHz (6cm) Secondary

• 5755 - 5765MHz Secondary

• 5820 - 5850MHz Secondary

• 10000 -10125MHz (3cm)    Secondary

• 10225 -10475MHz    Secondary

• 10475 -10500MHz Secondary

satellite only

• “Millimetre wave”

• 24.000 - 24.050GHz (1.2cm)

Primary shared with ISM

• 24.050 - 24.150GHz 

Secondary (with written permission)

• 24.150- 24.250GHz Secondary

• 47.000 - 47.200GHz Primary

• 75.500 - 81.000GHz Primary

• 122.25 - 123.00GHz Secondary

• 134.00 - 136.000GHz Primary

• 136.00 - 141.000GHz Secondary

• 241.00 - 248.00GHz Secondary

• 248.000 - 250.000 GHz   Primary
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A bit of history

• The first UK amateur 
microwave contact

•• The first recorded 10GHz contact in the The first recorded 10GHz contact in the 

UK was in Jan 1950UK was in Jan 1950

••

•• (G3LZ > G3BAK/VK5ZO, 1.75miles)(G3LZ > G3BAK/VK5ZO, 1.75miles)

G4BAO.COM

• This was back in the days when 
virtually all equipment was home 
constructed, and very little test 
gear was available!

• This early work used klystrons



A bit of history

• It was all klystrons in the 1960s-70s 

• and then 

• Gunn diodes in the 70s-80s
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A bit of history

• Then along came narrowband

• In the 1980s G3JVL developed a 
10GHz cw/ssb transverter in 

waveguide

• Bulky and low power (0.5mW) … 8dB 

NF
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OH2AUE’s Transverter

VK2ALU’s transverter



A bit of history

Then along came PCBs and Microstrip 

• In the early 1990s, Charlie Suckling, 

G3WDG, developed modules based on 
PCB circuitry. 

• These were made available in kit form 
and revolutionised UK 10GHz operating!
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A bit of history

And now 

Not black boxes, but “silver boxes”

• DB6NT transverter range 

• DEMI – Down East Microwave
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Breaking the Myths

• Worked from home 23cms G4BAO

• 4 metres above sea level! 

• Mainly with 35 Watts or less
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#1 - But it’s all line of site and hill topping!



Breaking the Myths

• Worked from home 3cms G4BAO

• 4 metres above sea level! 

• 1 Watt output to a Sky Dish
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#1 - But it’s all line of site and hill topping!

SM6AFV 988km

OZ1FF 636km



Breaking the Myths

• Worked from home 3cms G4BAO

• 4 metres above sea level! 

• 1 Watt output to a Sky Dish
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UK terrestrial records 
August 2008

–– 1.3GHz1.3GHz 2617km2617km

–– 2.3GHz2.3GHz 1329km 1329km 

–– 3.4GHz 3.4GHz 980km980km

–– 5.7GHz5.7GHz 1244km1244km

–– 10GHz10GHz 1347km1347km

–– 24GHz24GHz 408km 408km 

–– 47GHz47GHz 203km203km

–– 76GHz76GHz 79.6km79.6km

–– 134GHz                   17.7km134GHz                   17.7km

–– 145GHz145GHz 1.29km1.29km

–– Light (red)     Light (red)     >100km>100km

#1 - But it’s all line of site and hill topping!

SM6AFV 988km

OZ1FF 636km



Breaking the Myths

• Microwave equipment - New
• (approx. prices November 2011 assuming you 

have a 2m multimode driver)

£4801296/144 MHz 25W DEMI transverter 

£80 23 element Tonna yagi + coax 

£560Total cost

£480Total cost

£10Surplus Sky dish and homemade 
feed

£10Waterproof Box to put it all in

£10Surplus coax relay

£450DB6NT 10GHz transverter

G4BAO.COM
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Breaking the Myths

• Microwave equipment - New
• (approx. prices November 2011assuming you 

have a 2m multimode driver)

£4801296/144 MHz 25W DEMI transverter 

£80 23 element Tonna yagi + coax 

£560Total cost

£480Total cost

£10Surplus Sky dish and homemade 
feed

£10Waterproof Box to put it all in

£10Surplus coax relay

£450DB6NT 10GHz transverter
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#2 - But its Really Expensive!

£543Total cost

Wideband Scanning?

£470AOR 8200mk III 

A decent WARC Bands setup?

£500Cushcraft A3WS beam 

£73MyDel Discone antenna

£556Total cost

£70Comet GP-1 antenna

£486Icom IC-E2820

A new D - STAR Setup?



Breaking the Myths

• Beginners setups

• 23cms and 13cms 

– JUST the same as 2m as far as 
equipment is concerned.

– A transceiver, (a transverter) and a Yagi

G4BAO.COM

#3 - But its Too Technical for me!

Transceiver

Transverter
Low loss coax Yagi



Breaking the Myths

• Beginners setups

• 23cms and 13cms 

– JUST the same as 2m as far as 
equipment is concerned.

– A transceiver, (a transverter) and a Yagi

• Higher bands

– Difference is that transverter needs to 
be close to the antenna. 

• Waterproof box and power feed

• Small dish antenna
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#3 - But its Too Technical for me!

Transceiver

Transverter
Low loss coax Yagi

Transceiver Transverter
Cheap coax

Dish



Breaking the Myths
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Key Technology Drivers

• Low phase noise references
• G4DDK Butler Oscillator/Multiplier  

• G8ACE OCXO

• GW4DGU “Distaw” Oscillator  

• Frequency locking
• Many cheap surplus 10MHz sources 

available

– OCXO,  GPSDO, Rubidium  

– Reflock board 

• Luis Cupido CT1DMK

– Direct frequency synthesis (DFS)

• Dave Powis G4HUP 

– “Reverse DDS”

• Andy Talbot G4JNT, John Hazell G8ACE  
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Key Technology Drivers

• Low noise Amplifier kits
• G4DDK VLNA2 sub-£50 kit

– < 0.3dB noise figure on 1296MHz

– < 0.3dB noise figure on 2320MHz

– < 0.45dB noise figure on 3400MHz

• Surplus Solid State PAs

– Andrew ILAM/IPAM 

• 200 Watts+ on 2320MHz

– Ionica PA module

• 18W on 3400MHz

– Ferranti “TWT replacement”

• 12 Watts on 5760MHz  
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Propagation

• Optical
• 24/7 

– Line of sight – hilltop to hilltop

• Tropospheric enhancement and Ducting

• Weather–dependent

– Enhanced range up to 2500km 

• BIG ADVANTAGE NEAR THE COAST 

• Tropo Scatter

• 24/7 

– Over the horizon up to 500km  

• Rain Scatter

• Weather–dependent

– Over the horizon up to 800km

• Aircraft Scatter

• 24/7 

– Over the horizon up to 800km 
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Tropo
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LY2WR on 23cms via Tropo



Rain scatter
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Aircraft Scatter
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Things that help

• Low band 
talkback
– 144.175 is popular
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• ON4KST Chat
– www.on4kst.info

• Know your frequency

• know the beam heading 

• All these things should 
only be used for co-
ordination, not for 

confirming QSO details! • Local beacons
• GB3CAM 3cm & 24GHz

• GB3PS 23cms

• GB3ANT 13cm 

• www.beaconspot.eu



Local Activity 

• You have some local signals!
• GB3PS beacon/repeater – Barkway

– 23cms 1297.075MHz  

• GB3ANT Norwich 
– 13cms 2320.890

• GB3MHL Martlesham 
– all bands 1296-24048 MHz 

• GB3CAM beacon cluster at Wyton
– 3cms - 10368.755MHz

– 1.2cms 24048.870MHz

– Lightwave 

• A selection of near and local actvity
– G4BEL Haddenham, Cambs – all bands 23cms- 1.2cms

– G4BAO 23,9,3,1.2cms G4HJW 3cms (Cambs) 

– plus

– G4DDK, G4HUP, G4FSG, G3LQR, G3XDY (Suffolk)

– and 

– Regular contest activity by Camb-Hams GB3PYE

– Building/interested in 3cms   
• Cambridge Club have a small interest group.

G4BAO.COM

• Meeting places 
• “Codgers”

– A group of East Anglian Microwavers meet at 0945am on the last 
Saturday of each month, for breakfast, chat and trading at the 
Orwell Bridge truck stop on the A14 near Ipswich

• ON4KST Microwave Chat room

• Skype

• Your Local Radio Club!
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