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Microwave Amateur Radio Station, Waterbeach. 8km North Of Cambridge JO02cg

« Bodger — (noun)
— Ahighly skilled itinerant wood-turner,

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

« Bodging (Br. Slang)

o

— 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’
1240 - 1325MHz

2300 — 2302MHz
2310 - 2350MHz
2390 — 2450MHz
3400 - 3410MHz

5650 - 5680MHz
5755 - 5765MHz
5820 - 5850MHz

G4BAO.COM

The Bands

(23cm) Secondary

(13cm by NoV)
(13cm) Secondary

(9cm) Secondary
(6cm) Secondary

Secondary
Secondary

10000 -10125MHz (3cm) Secondary

10225 -10475MHz
10475 -10500MHz

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/VK5Z0, 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

e A
w

 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”
« DBONT transverter range
DEMI — Down East Microwave




G4BAO.COM

Breaking the Myths

#1 - But it’s all line of site and hill topping!
- Worked from home 23cms §4BAO
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4 metres above sea level!
* Mainly with 35 Watts or less
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Breaking the Myths
#1 - But it’s all line of site and hill topping!

orked from home_. 3cms G4BAO

,3&"_,33_ P __F!;L, i
o il : m § WL

A

il
i,

OESVRL/S 1086km

- g

| [ e R R gy ek

. 4_1 mt_etre; maIE)ove sea Ie\-/-el!"
* 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!

» Worked from home 3cms G4BAO
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* 1 Watt output to a Sky Dish

24GHz
47GHz
76GHz

134GHz
145GHz
Light (red)

2008
2617km
1329km
980km
1244km
1429km
408km
203km
129km
17.7km
1.29km
129.1km
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Breaking the Myths
#2 - But it’s Really Expensive!

 Microwave equipment - New

* (approx. prices June 2015 assuming you have a
2m multimode driver)

1296/144 MHz 18W minikits.co..au £250
transverter kit

23 element Tonna yagi + coax £90

Total cost £340

DB6NT 10GHz transverter

Surplus coax relay

Waterproof Box to put it all in

Surplus Sky dish and homemade feed

Total cost
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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 ID-31E handheld £385
have a 2m multimode driver)

1296/144 MHz 18W minikits.co..au £250 Comet GP-1 antenna £70

transverter kit
Total cost £455

23 element Tonna yagi + coax £90

Total cost £340

A decent WARC Bands setup?
Cushcraft ASWS beam £500

DB6NT 10GHz transverter

Surplus coax relay

Wideband Scanning?
Bearcat BC-15X

Waterproof Box to put it all in

Surplus Sky dish and homemade feed Diamond D190 Discone antenna

Total cost

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 Low loss coax

— A transceiver, (a transverter) and a Yagi

Transceiver

— 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

1 Cheap coax 1»
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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
Biid / Figure 1

RX  Wikinson- Teller Balance Mixer ZF- Umschaltung

IF- Swhch
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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 from Ebay
— OCXO, GPSDO, Rubidium

— Reflock board
 Luis Cupido CT1DMK

“‘Reverse DDS”
« Andy Talbot G4JNT, John Hazell GBACE

—ZL PLL
* http://zI2bkc.com/projects/zipll/
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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
o 24]7
— Over the horizon up to 500km
* Rain Scatter

* Weather—dependent
— Over the horizon up to 800km

» Aircraft Scatter

o 24]7
— Over the horizon up to 800km
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Rain scatter
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Aircraft Scatter

<l W SDR-RADIO version 1.5 build 842 (Beta)

Windows Console Logfile AF Output Record Tools Help ~ Options= -1- -2- {# Full Screen =

28529

MP3 QMEB | Filters... SC | CW | NB'| NR | Scope Waterﬁ:ulli
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28.830.000 28.835.000

-105 dBm -105 dBrr
-110 dBm -110 dBm
-115 dBm

-120 dBm -120 dBm

\\Mmf\f\d’b'l il rj\N]nnﬂMM | M mMMWMhM ! 4 ﬂhWHﬂﬂ M MMM J\NMMW\ h AMM ﬂMnMMJ\M\HMMnnnfmmﬂw

21:35:00z

T = 2 T - _ g ™ . = T :r = T L T
28.830.5 28. 831 o : . 28.832.0 28.832.5 28.833.0 28.833.5 28.834.0 28.834.5




File  Edit

e Low band

talkback
—144.175 is popular

) The GHz chat (by ON4KST) Web 2.0 version - Mozilla Firefox

Wiew  History

G4BAO.COM

Things that help

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

confirming QSO details!

ON4KST Chat

Bookmarks:  Tools  Help

— www.ondkst.info

Know your frequency
know the beam heading

Local beacons
GB3PKT 3cm

GB3CAM 3cm & 24GHz

B3MHZ 1.3 to 24GHz

=%

@ i c A it Ie|http:,l’,l’www.on4kst.info,l’chat,l’index.php

17:05:30
17:04:58
A702ae
17:02:05
65910
16:38:00
163725
16:36:12
NB:35.47
16:34:36
163237
16:32:19
162901

MENU D] |

G3CWI
F6HT.J michel 23/13/3

hard 2m/3em GEDKIK Ready - pse tx on 100,

(FEEVA) Salut Michel | Jean F1RJIp re vers 21h

G3CWI Richard 2m/3cm GEDKK Rgr GR%1

GBDKK bryan

(GICWI) Hi Rmhard still seeing XGH/ in Spectran but weaker now - can test if u like

G3CWI Richard 2mcm (GEDKK) Hi Bryan U still hearing ¥GH - can test? Meep if OK.

F5DOK Marcel up 2 3
F5BUU Jean Claude
F5D0K Marcel up 2_3
F5BUU Jean Claude
F5D0K Marcel up 2_3
F5DOK Marcel up 273
FSBUU Jean Claude
F5BUU Jean Claude
FSDOK Marcel up 2 3
DL7QY Claus 1-47GHz
F5DOK Marcel up 2 3

_ F5DOK Marcel up 2.3

DL7QY Claus 1-47GHz
F5DOK harcel up 2 3
DLTOY Claus 1-47 GHz

~ F5DOK harcelup 2.3

F5DOK Marcel up 2 3

5 DL7QY Claus 1-47GHz

F5DOK Marcel up 2 3
F5DOK Marcel up 273
DL7QY Claus 1-47 GHz

~ F5DOK harcelup 2.3

DL7QY Claus 1-47GHz

~ FSDOK Marcel up 2.3

Sure J-C - - far mare prm"tahle for you |

=D0K, still more than 30 dégrés averhere. May be better for me to go to swiming pool |

F'Dssmle J-C. Here anly 16°C

=DAK rrr, believes too cold in yrarea

i nathing copied on my little Procom |
RrJean—CIaude

»ALL coing 120 on JNDSRK.

(FEDIW) ga Maurice, just for fun, can we try JNOSKK ?
Ebenfalls danke Claus - Heute Nix zu machen |

(FEDQK) thy far Repart Marcel 73 cul

LX1DB/b now dead here - bisjetzt leider nix

‘OK claus ich maonitoriers

(FSDQK) | still cq 100 nw

‘Here now the same rpt of 415, Was stronger 16 minutes ago
(FSDEK) ok from me 300km and | can hear the beacon mw 41s
Can U listen to it 2

About 260 Km

(FADQK) how far is the bn fram you?

That'spossible Klaus, you have more experience than me |
But L¥1DB/h about 111310 als _

cq fdgk Hallo Marcel, scpts all too low | guess

Nothmg Klaus for the moment 11

cg via jn39au. 100

{(GAEAT] Hello John. Do U'want to try via sop JNO9vg ?

Send | G4BAD J

£30 of 2515 registered users

FEEWA

SMTLCE
DH1NFL
DKAKR
DLENCI
DL7@Y

(FIBIG)
FIPYR
FBLIL
FEDGK
FEAR
FEDI

(FBHTJ)

GICH
GaaLy
G4EAT

_GADKK

GRGHP
GhLEY
HE3&MH
LAZPNA

JHIZAL Michel
INTEQG Claude
JOO2CE Jokhn

JOZ0ET Eric13-6-3cm 1611 gdaly
JOBBGH LIf (1/24106243) 1810 sty

JOSOYWE Tom

JOS3HW Walter 23-13-3 | 1524 glewn
JOs0%| Lorenz
JNSIBD Claus 1-47GHz 1444 156k

JNOTWU Pl 23-13-6-3cm 1353 gwatkh

JW18D4 André

JMOSPO Jean Claude
JM1EGR Marcelup 2_3
JHOZE0 Jean-Louis
JMNTECE Maurice

JMA 2K michel 231343 | 0814 dffing

P Contact on now
k 1035881 0.0 GEIS}(GH.l'El 535 I0BIHO0-FI081X
1616 g4a1y S7B00E00FIXADE 549

1607 advky 1036551 0.0 GEIXGHE 522 108RN0=I0E1 XY

1520 glewn  10365760.0 GB3CAMB 52.545
103685920 LX1DB/E 5295 via scp JM29ke

1317 i%eme 103683010
1255 eh2gur  24048000.0 EA2BC

QRN from IN73ta..

10368905.0 GB3SCH/B 535 OvEr 40 degs bearmwvicth
57603050 CEISCCE 565 hut heard over 040-130dey

10368760.0 GE3CAME 525 1092M=I093FK Heavy: fronts:

STE0920.8 GBSFNMB +150BM 1091 OF=1081.JM QTF 107
DIZOCZWE jnBBmasrs= inéimt 55 RS

1254 k2o 23200000 EAZECY Satublay snd sundey GRY Tram i
0853 gdaly 103639050 GBISCHE 535
0851 galy 57608050 GEBSCOB 555

1036810.0 DROANUE JNS30g - o

083G Richard 2mi3cm

ID70VL Ralph
JOOTHR: John
1291%%  bryan
1093F G David
I086RE John
JMETE0 Arnold

JOSSBR Thomas:

JOESVYRLIS JNTADK Rudh

(M)

LOM4KETY JOZ0HI

JOZ0HT xtof

Alain (zy=s0p)

WZAD JOS4TU Chr 23-13-6-3cm
PA2M JO21IP Frank 70-23-3
PAZEHF JOG2ZHN Bert@Hardenber
> 4

;'<|
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Local Activity

You have some local signals!

GB3PKT beacon, Clacton
— 3cms 10368.945MHz

GB3MHL beacon cluster at
Martlesham
— all bands 1296-24048 MHz

GB3CAM beacon cluster at Wyton
— 3cms - 10368.755MHz

— 1.2cms 24048.870MHz

— Lightwave

Tuesday night 23cm and SHF UKAC
contests

A selection of near and local activity
G4FUF, 23cms, G4ZTR, 23cms, G3ZEZ 10GHz

G4BEL Haddenham, Cambs — all bands 23cms-
1.2cms

G4BAO 23,13, 3,1.2cms G4HJW 3cms (Cambs)
plus

G4DDK, G4FSG, G3LQR, G3XDY (Suffolk)

and

Regular contest activity by G3PYE, M1CRO
G6TRM

>

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!




UK Microwave Group

Nearly 450 members
ONLY £6 a year membership

“Chipbank”

— Free surface mount
components

Scatterpoint — monthly e-
magazine

Member’s Loan equipment
— for 5.7GHz, 10GHz, 76 GHz
Beacon Hardware and other
project funding available

Support for clubs wanting to start on
the GHz Bands

Local committee contact is Murray,
G6JYB

G4BAO.COM

L |

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

Your Local Radio Club!
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