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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

u

-

» Bodging (Br. Slang)

- __..__“....I T‘-._-

— 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

Photo by G4HJW




“Microwave”
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The Bands

1240 - 1325MHz (23cm) Secondary

2310 - 2450MHz (13cm) Secondary

3400 - 3475MHz (9cm)

5650 - 5680MHz (6cm)
5755 - 5765MHz
5820 - 5850MHz

10000 -10125MHz (3cm)
10225 -10475MHz
10475 -10500MHz

Secondary

Secondary
Secondary
Secondary

Secondary
Secondary
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
UK was in Jan 1950

(G3LZ > G3BAK/VK5ZO0, 1.75miles)

» 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
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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

OH2AUE’s Transverter

A

« Then along came narrowband

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

« Bulky and low power (0.5mW) ... 8dB
NF

VK2ALU’s transverter
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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”
« DBG6NT transverter range
DEMI — Down East Microwave
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Breaking the Myths

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

Worked from home 23cms G4BAO
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* 4 metres above sea level!
« Mainly with 35 Watts or less




« Worked from home 3cms G4BAO
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Breaking the Myths

#1 - But it’s all line of site and hill topping!
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* 4 metres above sea level!
« 1 Watt output to a Sky Dish
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Breaking the Myths
#1 - But it’s all line of site and hill topping!

1, Worked from home 3cms G4BAO UK terrestrial records

August 2008
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* 4 metres above sea level!

« 1 Watt output to a Sky Dish
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134GHz
145GHz

Light (red)

2617km
1329km
980km
1244km
1347km
408km
203km
79.6km
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1.29km

>100km
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Breaking the Myths

#2 - But it’s Really Expensive!

* Microwave equipment - New
» (approx. prices November 2011 assuming you
have a 2m multimode driver)
1296/144 MHz 25W DEMI transverter | £480

23 element Tonna yagi + coax £80

Total cost £560

DB6NT 10GHz transverter £450

Surplus coax relay £10

Waterproof Box to put it all in £10

Surplus Sky dish and homemade £10
feed

Total cost £480
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Breaking the Myths

#2 - But its Really Expensive!

* Microwave equipment - New A new D - STAR Setup?
» (approx. prices November 2011assuming you

Icom IC-E2820 £486
have a 2m multimode driver)

1296/144 MHz 25W DEMI transverter | £480 Comet GP-1 antenna £70
23 element Tonna yagi + coax £80 Total cost £556

Total cost £560

A decent WARC Bands setup?
DB6NT 10GHz transverter £450 Cushcraft A3WS beam £500

Surplus coax relay £10

Waterproof Box to put it all in £10 Wideband Scanning?
AOR 8200mk IlI

Surplus Sky dish and homemade £10
feed

Total cost £480

MyDel Discone antenna

Total cost
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Breaking the Myths

#3 - But its Too Technical for me!

« Beginners setups

« 23cms and 13cms
Transverter

— JUST the same as 2m as far as Low loss coax
equipment is concerned.

— A transceiver, (a transverter) and a Yagi T
Transceiver
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Breaking the Myths

#3 - But its Too Technical for me!

« Beginners setups

« 23cms and 13cms

— JUST the same as 2m as far as
equipment is concerned. Transverter

— A transceiver, (a transverter) and a Yagi
T

Transceiver

- Low loss coax — Yagi

* Higher bands

— Difference is that transverter needs to
be close to the antenna.
» Waterproof box and power feed

« Small dish antenna

Transceiver Transverter Dish

+»  Cheap coax »
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Breaking the Myths

#3 - But its Too Technical for me!

10 GHz Transverter MK2 DB 6 NT 11.2003 |

10368 / 144 MHz
Bild / Figure 1

RX  Wikinson- Teler Belance Mixer  ZF. Umschaltung

F | O O

RX Gain  TX Gain
IF- Switch
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Key Technology Drivers

« Low phase noise references
» G4DDK Butler Oscillator/Multiplier
« GBACE 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 GBACE
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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

— lonica 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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L. Spectran Version 2 {build 213) - Audio source : SigmalTel Audio
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Rain scatter
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Aircraft Scatter

s SDR-RADIO version 1.5 build 842 (Beta)

Console Logfile AF Output d Tools Help ~ Options = -1- -2- {21 Ful Sceen =

High ~

23.829.5 23.829.7 28.830.0

[span] Wavefile 21-Nov-2011 21:35:16z
28.830.000
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Things that help

 Low band + All these things should - Know your frequency

only be used for co- « know the beam headin
talkback ordination, not for g
| o sl
_144.175 is popular confirming QSO details Local beacons
« GB3CAM 3cm & 24GHz
« GB3PS 23cms
« ON4KST Chat . GB3ANT 13cm

— www.on4kst.info « www.beaconspot.eu

¥ The GHz chat (by ON4KST) Web 2.0 version - Mozilla Firefox
File Edit ‘Wew History Bookmarks Tools  Help

- c ;ﬁ et I‘|http:,l’,l’www.0n4kst.info,l’chat,l’index.php 1w |'|Google )T.

30 of 2515 registered users
MENUE | | ﬂl GdB“a*O_I FBENAS  JN33AD Michel

T E High lat. AU warning

285000 457WP
aFa0E INTEQG Claude 1636 ggckk 1036551 0.0 GEIHGHE 533 1053W0-=10914

IRLP Contact on now

T : = G4BAO  JOD2CG John 1616 gdaly  STEODB00FIXA0B 549

Egigg Egl-(l:gl R_|c:alrg§qﬂfecm ?:%%l‘\(’,i RSB aldy M’.J she tlx jn 10'0:.1 R h ONST&  JO20ET Eric13-5-3cm 1611 gdaly 103689050 GHISCHB 535 over 40 degs beamwvicth
ek tiche { ] salut Michel | Jean p:gnivers SMYLCE  JOSEGH UIF (1/2710/243) 1810 gdaly 57609050 GBISCOE 565 but heard over 040-130dey

17:02:18  G3CWI Richard 2m/3cm GEDKK Rgr QRx1 : : o DHINFL  JOS0YF Tom 1607 givky 1036381 0.0 GEINGHE 523 IDEINO=I081 Xy

17:.02:05 GBDKK bryan (G3CWI) Hi Richard, still seeing *GH/b in Spectran but weaker now - can test if u like DKIKR  JOS3HW Walter 23-13-3 1524 glewn  10368760.0 GBICAME 528 1092W=1093FK Heavy fronts

16:59:10 G3CWI Richard 2m/f3cm (GEDKIK]) Hi Bryan U still hearing XGH - can test? Meep if 0K DLENCI  JOS0WI Lorenz 1520 glewen  10368760.0 GHICAMB 52-545

16:38:00 FSDOK Marcel up2 3 Sure J-C - - far more profitable for you | DLTQY  JNS9BD Claus 1-47GHz | 1444 f5dgk 103688920 LIDBIE 5285 via scp JM28ke

16:37:25 F5BUU Jean Claude =DEK, still more than 30 dégrés averhere. May be hetter for me to go to swiming pool | (F1BZG) JNO7WU Phil 23-13-6-3om 1353 guwdtkh  S7E0S20.8 GHIFNMB +1 SR 1051 0F=081JM GTF 110

FIPYR  JN1ODA Andrd 1317 3eme 10365901 .01Z0CTWE nS8masrs= jnélmf 55 RS

T 2 5
lgggg Eggﬂg j\ﬂarc%llup d2_3 PBSQSP'(NE J-bC.l_Here anly 1& C FSBUL  JNO3PO Jean Claude 1255 ebZgur 290430000 EAZBCS  GRY from INT3ta...

= ean Llaude = MR EIENES too co il Aee e FSDoK  JWABGR Marcelup 2.3 1254 ebZgur 23200000 EAZBC)  Sstuday and sunday GRS from Ik
16:34:36  FSDOK Marcel up2 3 J-C, nathing copied on my little Procom | FEABY  JND3QO Jean-Louis 0853 gdaly 103689050 GEISCHE 538

16:32:37 F5D0OK Marcel up2_ 3 Rr jean-Claude FECHW  JM1BCS Maurice 0851 gdaly STE0905.0 GEASCOE 555
16:32:19  F5BUU Jean Claude =ALL cging 120 on JNOSHK (FEHTJ)  JM12KQ michel 23133 0314 dfSna  10365510.0 DBOANLE JNS30 - grv
16:23:01 F5BUU Jean Claude (FEDKMY) ga Maurice, just for fun, can we try JNOSKK ? GICWI - I083WG Richard 2miScm

16:20:48 FADQK Marcel up 2_3  Ebenfalls danke Claus - Heute Mix zu machen | aly  loelvl ekl

G4EAT  JODMHR John

16:20:11  DLTQY Claus 1-47GHz  (FSDQK) tnx fer Report Marcel 73 cul

16:18:40 F5DOK Marcel up2 3 LX1DB/b now dead here - bisjetzt leider nix - i
16:14:41 F5DOK Marcel up 2.3 OK claus ich monitoriere GMALEY 108BRG John

16:14:14 DLTQY Claus 1-47GHz  (FEDQK]) | still cg 100 rwe HES&MH  JN3TED Arnold
161227 FSDOK Marcel up 2.3 Here now the same rpt of 415, Was stronger 15 minutes ago LASPRA  JOSSBR Thomas
16:11:51 DLTQY Claus 1-47GHz (FSDQK]) ok from me 300km and | can hear the beacan mw 415 OESYRL/S JNTEDK Ruc

16:11:22 FSDOK Marcel up 2.3 Can U listen to it 2 Egmgn jg;g:f ﬁ;{n (ysom
15:10:31 FSDOK Marcel up2 3 About 260 Km A7D  JOSATU Chr 2347650
16:03:56 DLTQY Claus 1-47GHz  (F5DQK) how far is the bn from you? Pach  JORIP  Frank 70.23-3
16:02:27  FSDOK Marcel up 2 3 That'spossible Klaus, you have maore experience than me | PAZYHF  JO3ZHN Bert@Hardenbel

16:02:05 FSDOK Marcel up2_3  But LX1DE/Mb about 415 to 515

16:08:53 DLTQY Claus 1-47GHz  cg fodgk Hallo Marcel, septs all too low | guess

16:06:59 FSDOK Marcel up2_3  Mothing Klaus for the moment I

16:02:36 DLTQY Claus 1-47GHz  cq via jn39au.100

15:55:28 FODOK Marcel up 23 (G4EAT) Hello John. Do U want ta try wia scp JMNO0Swg 7 e 4| | _»l J |_’|
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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.

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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