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Microwave Newsletter {May) 04/82 

Many thanks to those readers who have sent in news and 
other in information. Any items for the next issue should 
be sent to J. N. Gannaway, G3YGF at Dean Hill Barn
Dean Hill, Salisbury, Wilts. SP5 lH,T. Plear.e note the 
new address for Jul ian, whose telephone number is 
Romsey (0794) 40008 , The next newsletter is due out. 
shortly before t he cumulative in June 20th June) and 
items should be sent to arrive by the 7th June. 

News 
A reminder that the next Winchester Round Table will 
be held on Sunday 13th June starting around lc.30 am. 
The location is TBA Crawley Court, Nr Winchester, !!ants, 
and further details of how to ~et there are availahle 
from G3JHM, ~THq, telephone 0420-~3315. Unfortunately we 
do not have any details of the program, but no doubt 
there will be some test equipment and a signal for any­
one tryinr, to align l OG~z narrowband equipment. 
Also that weekend, on the 12th June, will be the next 
Sheffield Round Table starting just after lunch. The 
meeting will be in the· St George's building, Mappin 
Street, which is part of the Unl.v'!rsity. rurtl\r-r details 
from G8AGN who is Q'"!'HP. 

The latest issue of VHF Communications, 1/82 contains 
a number or interesting items including: 
A Gunn Oscillator for the 24GHz Rand pp35-37 
by DC3QS 
A Noise Generator ror VHF and UHF pp38-43 
by DB2GM 
Some Pitfalls in Noise Figure ~eaRurements pp44-48 
by G3YGF and G4FZZ 
The 24GHz Gunn design uses reduced height wnveguide to 
improve stability. The authors vernion has been milled 
out of aluminium but standard WG20 can also be used with 
a wedge soldered into place. A taper is used to bring 
the hei~ht back to normal WG20. 
A few people visiting the microwave co111mitt.ee stand Bt 
the Al exandra Palace exhibition filled in their names 
on a list of active microwave stations. A few of these 
are probably new to most readers: 

G4AMZ Lytham,Lancs 
ON6JY Soignies 
G4EML Guildford 
G8XCY Godalming 
G4MDN Chalfont 
G&POA Reading 

5.7GHz 
5-7, l OOHz 
IOG'lz 
lOGP.z 
10GHz soon 
10GHz soon 

We understand that PA2DOL has a number of commercial 
varactor mounts for sale for 10GHz. These are similar 
to a design whi ch has appeared in VHF Comma and the 
cost is believed to be around ~13 (plus p&p). Anyone 
interested coul d contact PA2DOL who is Dolt van Delft, 
address: de Damhouderstraat 94, 3052 NK Rotterdam, 
The Netherlands. 
several people have asked about the SRD type for a 
5.7GHz "JVL" transverter. The type used on 10GHz can 
be used, and G3YGF is able to supply these. 

A total of 2h new subsrcibers to the newsl et t er were 
~ained at the Alexandra Palace exhibition and the 
distribution list 1.s now above 100 . Ma ny tht.nks to 
everyone renewing their subscrition also. We would 
like to apolor,ise to anyone who had sent in r,3 before 
we announced it would be necessary to increa• e this 
to f4, and also for the omission of the SAE with the 
renewal reminder. The editors ho~e that di stribution 
is now properly sorted out. 

Peter, n3PHO has sent a cony of the ~icrowave Site 
nata -hePt whic~ he fills in at each site he uses. 
Firstly the site details are written down: name, lat 
and long, ngr, qth locator, hei~ht asl and any access 
details. Then all paths tried are logged with the 
following headings: Other site, it ~ NG Q, its QRA 
locator, ~rid bearing to the site, path length, whether 
optical, d•te firr.t worked, station worked, frequency, 
mode and power. Obviously the headings can be varied, 
but the esse~tial thin~ is to record all attempts, 
including those that f,il. Peter says this is then 
most useful when he is next on the site as beam headin·gs 
are ready worked out and there is some indicdtion as 
to whether the path will work or not. He suggests that 
copies of these type of log sheets could be sent to 
G3JH~' for use 1n preparing a m ,p of paths worked. If 
anyone requires a copy of a suitable sheet G4KNZ will 
be happy to send a copy on receipt of an SAE. 

Peter also says both G8Ar.N and himself have been 
trying out the G3YIJG filter from Wireless World sept 
1978. The bandwidth is considerably wider than the JVL 
type but is easier to tune up, and has a loss or about 
0,5dB, G4APV has built a narrowband rig using these 
type of filters and anyone having difficulties aligning 
a JVL transverter might like to get going on NE in the 
same way. Peter also comments on how long it takes to 
complete a WR qso when different rx IF's are used and 
a Gunn diode has to be retuned at the end of each over. 
He wonders if more attempt can be made to standardise 
on a standard IF when full duplex can often be used. 
Unfortunately there are differences in opinion as to 
which Rtandard is best - G4~NZ and G3YGF are using 
10.?~Hz, for instance, which is easy to build as no 
frequency conversion is needed in the IF strip, while 
G3PHO is using hoth 30 and 100MHz. Do readers have any 
comments on the subject? 

G3WDG and G4KGC report hearing their first signal on 
2320MHz via the moon. This was nFOEME who was running 
500W to a 30 foot dish using linear polarisation. The 
receiving equipment was a 13 foot dish using circular 
polarisation with a 2dS HF preamp and signals were 
"0" copy. Charlie reports working 11 stations in the 
ARRL EME contest at the beginning of 'Aay on 23cm. 
The Net in the Rheffield area 13 still very active 
each 'londay at R to 9pm loc ·1l time on 144.330!1.Hz. 
Participants include r.8nmr, G3PHO, G4APV, G8GUH, G3ZIV 
and r.4nw. 

B111 Hawthorne, G3MCS is located at Lacey Green on the 
Chilterns with a very good fixed QTH. If anyone ie 
interested he is prepared to provide a site for a 10GHz 
beacon (~r some other microwave band beacon). Bill can 
be contacted on 084-44-4343 and is QTHR. 



G4FRE reports hea rinr, PAo~·,1 at lOdllt/ and OU4Hll:1 at 
1,d~N on 10GHz narrowband wh<'n loc·,ted at t.L07b on the 
4th varch, uRing ~ 45cm dish. Dave also heard the 
Alderney beacon froM neachy Hea~ via a duct. ~e is 
buildinr, for 9c" and sa_vR he now han >• recPilff' r wo"•dng. 

G4ASR is operational on 5. 7Gl'z with l?.W to a l met re 
diRh. 'l'ests with r,3n:, and G4~'1:, so far havP been unsu­
ccesful but these were over rather l ,;, nr- oaths. Anyone 
in the !Hdlanris on 5.7Gllz may h" intcre, ted in te :e ts. 

G4APV and G3PP.0 nre conductinr. flxed stat1on te~ts over 
an 8k'!I path. "oth stations arc plannjn~ t.o mount ·•,"l 
tranceivers on the roof to qet ~Pa moie per~anent link. 
Any other stations in th<' 'Ire:, {Sheffield) ma:1 be 
interes ted jc jolninP, in. 

Adrian, o~r~r sends a dPta ilPd report o~ his 2~cm 
eouioment. On receive hr. uses a 1·,.;.4.-.35 n1us an 
r-:-,r901 into a fi Her fol I owcrl hy a second •n<':)01 
and a mixer and then an TC20? for the If. ~he antenna 
i& a 15/ 15 yagi fed with heliax f loss ahodt l,7d1 ). 
The tx side is still under construction and is based 
on the V" F comma design in 1/78 and 2/ 78 with a Pl. 
based on the 1/79 design. Arlrtan is locatPd at ~nfield 
and he sayn he hooes to be fully ope rational by the 
end of the summer. It is nice to see there is s till an 
interest in home construction on the band after t~e 
arrival of comMerclal transvrrtPrs! 

Clive, G4H'lS reports the electricity hoar•l have novel 
the power line which was running ar.ross his back ~arden. 
He can now use a wider ~nvle for the 6u~s to the fly­
swatter and remain on the- air 1~ windier weather. n~ 
2.3Gl-!z Clive says he can now opera•e on both 2:;'' 1+ and 
2320~Hz to cope with those stntlons who ~a1te move j up 
the band. Also another s tellite sign~l has appeared 
on the band, about 5rm tn the eveninr,, ·1,hir.h does no t 
appear to be related to the •wo others MRkinJ a t otal 
of three nlgnals which run be heard durinr th ~ c lurse 
of the day. The contest last we'.'kenrl (1/;> :·ay) did not 
provide any contacts on 2.,~~, and Cliv~ criticises 
the practice of t~ese hein~ arran~ed on 1.3nqz since 
there are one or two operators including himself who 
are on 2.3GHz only. 

Gll3SWH at Bushey ueath is now on the uir on a fre<1''ency 
of 10368.?liO'iHz. Don, G3,JP~'. heard it at about ld'lN Just 
before the first cumul·,tive from a sitP. near home. !!e 
has since heard it about 20d~N fro-n Hindhead, but not 
from the site near home since. Clive, G4M~S has listened 
from home, but nothin~ han been heard so far. Steve, 
G4KN7. has heard it fro'll Windsor Great Park, ahout l 5dilll , 
but trees on the horizon were in the way of the path 
and it should be much stronger f~om this area. Also, 
Julian, ll3YGF has copied the beacon whi1,c;t mobile, 11hP.n 
driving from Ickenham to 0 inner in North ',ondon. -:'hi~ 
included being parked in the drive at Pinner. He 
comments that this is thr. first narrowband beacon on 
which is beaming at the UK {and not the continent)! 
Any more reoorts of reception would be welcome, and it 
should be possible to hear the beacon from the r.hjlterns 
and North Downs witr.out any difficul ty. 

The 10GHz be,con on fmley Moor is provini of immense 
val ue to several stations in the Horth, These include 
G4Anv who aligned his gear receiving it from his 
bedroom window, c:8GUH who alr;o can copy it fr-oc, ho-ne 
(on open ituide ' , and GilAGN and G3P110 who have to make 
a short journey of a mile or so to receive it. We under­
stand it has been received from a site near Hathersagc 
in the Peak Nation,11 Park, c11rl wonder if anyone in t he 
Midla nds has heard it yet? 

G3AYJ reports that the beac on he is building on 10G!!7. , 
GB3CEM is progressing and he hopes it will be on in 
the near future. 

We have had one or two com~ents re~uestln~ more info 
on microwave beacons. In particular more technical 
information th"n is contained in thP. :,9,-> nrintout, 
and a more exact loc •t.ion. Thus if any beacon kePners 
send in this information (see nn3~~v laRt ~onthl we 
wil l be pleased to include it. A comulcte list or the 
23cm beacons is to be found later ln t~e newslet~er, 
and we hope to rlo the same for other ~ands i n tun 
course. In naricul~r we can inc\ude , n wn~ for thP. 
hip;her bands Ythlch ~if'ht he usr.ful for ali,.nin.,. a 
dish. 

02. /o 4-/22.. 
GEIEUQ reports that. Gr\3Ll'.l!l on 2.3GHz is quite strong at 
L,uton and can be h!'.?'ard even on a dipole in the shack! 

Microwave Committee Meetinr, 09/May/82 
At the meetjng of 9th May the following topics were 
discussed: It was agreed that a video recording 
introducing hanic and more advanced ~ystems on 1.3 and 
lOG~z should bP. made for club use. Locator systems were 
discusned but it l'!as felt that for the present a mixed 
r:y stem u,d ng NGf', Lat/Long and QRA would prevail. 
Thn topic or the two metre calling channel for 10GHz 
wa~ discussed at some len~th and the possibility of 
chansin~ the fre~uency waR considered. Feedback from 
readers woulrl be of intere! t to the committee. 
Fear.one arid ?P.!)eaters were discussed and it was noted 
t ~at G~3s~H ta now operational. Also, it is hoped that 
more of the l.3G!!z repeaters will soon be on the air. 
Post type filters and mixers for 10GHz were discussed 
under technical items. 
The VHF Convention and Alenandra Palace exhibition were 
reviewed. The forthcoming round tables were previewed 
(at Winchester and Sheffield ) . 
Co-nratability between TV operation and the new licence 
and !rnnd plan on l. }Gl-lz were discussed. Five proposals 
for TV repeaters were now complete and were expected 
t o be forwarded to the Home Cffice in the near future. 

Graham Nurchie G4FSG, Chairman 

~!)O lor-:ier. if the above renort 1.s a lit •le hrie f - it 
~as juRt hec~ writte n after t h• meetinR prior to 
l eavjn, .. t.h{> r:-.n~unr-riot ,') t Rsn: .. H('I! 

':' he fl.ve T~_, repeaters fine to r,o to the Home 
the near future are: 
G"3GV 5kr.: '" of Leicer.ter ZM25f " G'13T\/ ~~m N of !.Ut.'ln 7108ci 
G'131Jcl 12km N'!\\' of sto\<e or. '!'rent 7.N79b 
Gn3l"r ;km E of Bath YL49e 
G"'-31/!': 3km 1'\"! o f •::orthin,<: "Kl8b 

1•:icrowave directory entry: 
Simon Pi l<e c8·.-,,r,, ?.o-nsey, Hants. 
~elephone: 0?91,-515222 ex 374 (daytime) 
Equipment: lOGi!z WR 

Office in 

Any :-:or" entries for the directory are very welcome. 

One or two odd bits or information have been held 
over, npolo~ies to contributors for this. Apart from 
info on be.irons, one or two other items arc in hand 
wr.ich we hor" wU.l apnear eventu:,.lly. In particular 
information on lOr.P.z omni antenna's for beacons. Apart 
from anyone ~cha~ already cont ~cted on this subject, 
G4Kr? would be most interested to hear from anyone 
who has built such an antenna. 

73 de G3YG~, G4C~V and G4KN7.. 

Reports from the 1st Cumulative 
G3PFrt re ports being artive from V.eriton Low and that 
there was a very high level of nctivity in the North 
and l'idlands. '.-'ike worked G8MVIR near Oakham (91km), 
G3PHO at :-'acclei;field "'orrest (14km), G8H?-4V and G3YJH 
on Titterstone Glee (97~m), G3r~E on Brown Clee {87km), 
G8GUH at ~loort Height (7.8km), GW3PPF at Llandr1ndod 
'/Jells (li!8l<m), Gf\A!"'f: on Winter Hill (65km) and G3KPI' 
at '1romsgrove (8?.km) all two way. Also worked cross 
band were G4.~P\/ Rt Macclesfield Forrest, G6~FV and 

... 

G8VZT on 9rown Clee. ~ike says he was particularly 
pleased to work up to ~inter Hill which is an obstructed 
oath he has tried many times before and failed, 
/llso on sl.te were GgAGN, G8PNL, G3F-HO and G4APV at 
various times durinl( the day. One snag was thus the 
multHude of carriers on 10<1Hz and also much cross-
mod and blockin~ of 2m receivers! Mike concludes by 
saying he hoPes this level of activity continues over 
th~ season. 



G3YJH waB located on Titterstone Clee also working a 
large number of stations - 13, These were G3AYJ on 
Rarr Beacon, r:4F11Q also on Rarr Beacon, G37.l1F, on Brown 
Clee, G31{P'I' on the Clent Hills, r.8ASl'I also on the 
Clent Hills, f:31"YX on Cleeve Hil l , GY/4KN7. on 1-'.ynydd 
Maen, G3MW~ on '!'he Wreal<in, G"IArHI at ~•eriton Low, 
G3PFR also at Merit on Low, '18H~iv nearby on another 
part of 'l'itterstone r.lee and G":13PPF at !.landrindod 
Wells. Dave reports trying with G8t:U0 and G4WlS but 
failin~ and he missed G~AF~ and G8GUH. ~he Clee Hills 
were also a popular site with a total or 7 stations 
on the two Hills, nave says he now has 2W of narrowband 
which he wil l be using in the next cumulative. 

G3FYX was on Cleeve Hill with 10 and ?.3GHz in the last 
cumulative. On 10GH7, Roy worked GW4KN7,, G3YJE, GVl3PPF, 
G3MWQ, G8HMV, G37-"IE all two way, and G41~BS and G3YGF 
cross band (locations as in other reports). On 2.3GHz 
G4M9S was worked at Upper Wield, and G4I.R1' at 15km E 
of Rugby, and an incomplete contact was had with G8Anc. 

G3PH0 started the day from a new Aite 5km F.SE of t-'accl­
esfield Cl550 rt asl). G8AFC war; worked on Ylinter Hill 
(51km), then G8/\GN and G3PFR on '-'eriton !,ow 04km), 
Trees were blocking the path to the ''!est Midl;inds and 
so Peter (and G4APV aleo on n1te) moved to '.{P.riton ',ow. 
The following stations were then wor~ed: G3~~~. GG-~v 
and G8V7T all on ~rown Gl ee (90km), GW3PPF at Lland­
rindod Wells 030km), G8l!''V and G3Y J!l on "'1 t ters tone 
Glee (98km), G3MWQ on The Wreakin (69km), G8GUH at 
Al port Hill (28km) and finally G3i<P'!' at :\'alton Hill. 
All the contacts were made using WR equipment. Peter 
reports that Rob, G4f,PV v1orked most of ther;e r.tations 
also using a "through l ine mi-xer" to a !'"/ tyne dish. 
n8GUH was active from Alnort Hill nen r ~at l ock. 1'he 
s ite war; 1032 ft asl and.looks very promisinr, sincP 10 
8tations were worked: n 11F11 Q on "arr :ieacon, G8!!''V, 
G8V7'l', and <l6~nr on the Clees, r:~•·PT and M~ASW on 
Walton Hi 11, G~'1WQ on '!'he Wr"akin and r,3Pfo'H, G3PP0 and 
G8AG!> on Mertton !,ow. 'lest DY wai; r.S3H"V at 105km. 

G8AFC was operating from Winter Hill working 10 stations 
aI'liising wideband equipment. The paths were all or the 
100 to 130km length (see other reports). However, he 
did take out narrowband gear with~ 4ft dish but round 
nobody to try wit~ . Paul is hoping several stations 
with narrowband will be located on suitable site to try 
towards Winter Hill in the next event. Particularly of 
interest would be paths which are not quite optical -
single diffractions etc. 

G8KRD has recently completed 10GHz 8j.u1pment and operated 
from Farley Mount, 8km W of Winchester. Simon worked 
G3IW at St Catherines Point and G3YGF on nean Hil1, and 
also G3IZO at Win Green was worked cross band. 

G4HBS was operating fro~ home as usual with high power 
on both 2,3 and 10GHz. On 10GHz G3YGF was worked both 
ways, G3FYX copied Clive•s signals easily, but signals 
were only just detected the other way resultine in a 
cross band contact. Attempts with G3JHM on the Purbec~s, 
G8HCQ near Wareham, GW4KNZ on l-'ynydd Maen, and r.3YJH 
on Titterstone Clee all failed, while G8.SHF' and G3I?,n 
just detected Clive•s signals from Win <lrcen, but not 
strong enough to co~plete a cross band contact. On 2.3 
GHz G3FYX wa~ worked on Cleeve Hill. Attempts with 
G8ADC and G4LRT both failed. Activity in the South was 
not all that high and Clive is ho~ing for more contacts 
in the next leg, 

G8EUQ (Luton) wari on 2,3Gllz during the lar-;t c:uMulative 
and heard G4LRT at ~ugby. Also, G4MRS was heard several 
times at about noise level, each time for a period of 
about 20 seconds, 

G3JHM was located at the Purbeck' s working '131'~ at St 
Catherine I s Point, rilus G8S'!"', r.3r,.n and r.3vF'11 all at 
Win Green. Don comments on the low level of a~tivity 
around the south coast, and hopes to do better this 
month. 

G3YGF was operating from Dean Hill near ~omsey and 
worked the following: G4MBS at 38km, G8~P~ at 13km, 
G8MCQ and G80W7. at 56km, G3IW al so at 56km, a ll 2 way, 
Also GW4KN7. at 125km and G3FYX at 102km were worked 
cross band. 

G8SHF and G3IZD were located at Win Green working the 
following stations: G3JH~ at the Purbecks, GW4KN7. on 
Mynydd Maen, G3KEU at Bull Barrow, G3IW at St Cather­
ines Point, G8MC0 and G8owz 8km s of Wareham. G3It D 
also heard G81{RD near Winchester, Attempts with G4M!k5 
and G3HTG were unsuccessful. 

G4FRE operated from a site in AM78f for the cumulative 
working G3L0R for the first time (23km) on 10GHz, Also 
PA200L who was runnin~ l0W was heard at 40dBN over a 
210km path. On 2320MHz PA2J)0l. was worked, as was G3LQR 
and also PA0F''>F. and PIO\l~VM over 210 and 205km paths 
respectively. A cross band contact was had with PE0QHN 
on 2,3GHz, being heard by G4F'RE at 519, Dave•s gear on 
2.3GHz is ?Wand a NE645 preamp to a loop yagi, He 
comments that he has scored something like 100 times 
the points recorded by last year's winner on this band. 

CW4KN7. was located on Mynydd Maen and worked the follo­
wing stations: nllsHF and G3IZ!) on Win Green (102km), 
G3FYX on Cleeve Hill (78km), G3YGF on Dean Hill (124klll), 
G3Y JH , G3AY,J and G8FWA on Titterstone Clee (85km), all 
contacts 2 way except with G3YGF. An attempt with G4MBS 
failed, although Clive is normally heard without any 
difficulty from this site. Also G8H~V on Titterstone 
Glee was not worked, despite 3 other contacts to this 
site, and this was put down to the path being very 
marginal. 

Call sign 

G3AYJ 

2nd Cumulative Activity List 

Telephone, Location 

0?1-354-5783, Titterstone Clee, 
S0595755, Salop. 

F.quipment 

YIB 

G3FYX 

G3I7D 

G3JHM 

0454-778288, Cleeve Hill, S0997246, WB, NB & 
Gloucs, 5,7GHz 

via G8.SHF, possibly Win Green, WB & NB 
ST925205, WU ts, 

0420-63315, :Jutser 11111, SU717204, WB & NB 
Hants. 

G3PFR 0928-88427, probably ·-•eriton Low, WB 
SK028595 or Winter Hill, SD661146, 

0742-681?16, probably ~eriton Low, WB 
sro2~595 or Alpert Hill, SK306516. 

G3WDG 1'.'327-52100, possibly Ylalbury Hill, WB & NB 
'>113741'16, Hants. 

G3YGF 

G3YJH 

0794-40008, Dean Hill, SU276260, WB & NB 
Hants. 

05433-4280, Titterstone Clee, WB & NB 
S0595755, Salop. 

G3ZME 0952-55416, 'lrown Clee, S0594867, 
!ialop. 

G4V.GC 0327-52100, possibly 1'/al bury Hill, 
S0374616, Hants. 

G4KN7, 0344-23200, possibly Mynydd Maen, 
ST260977 or around this area, 

G4MBS 0420-(,2316, Upper Wield, SU634388, 
!!ants. 

GRAFC 061-ll65-3183, Ylinter Hill, 
sn661146, Lanes. 

GHAGN 0742-304888, Merit on Low, s1ro28595 
or Axe F.dge, SK030700, 

G8CZE 061-370-5825, Winter Hill, 
sn661146, Lanes, 

GRG~V 0903-206384, Chanctonbury Ring, 
TQ134120, W Sussex. 

G8SHF 0272-855693, possibly Y/in Green, 
ST925205, Wilts. 

FlB0. F3LP Octoville, AJ3le. 
& FlCVU 

F8VIN Mnt Casigny, AJ5lh. 

WB 

NB & 
5.7GHz 

WB & NB 

NB & 
5,7GHz 

WB & NB 

WB 

WB 

WB 

',YB & NB 

WB 

\VB 

This list is only as long as readers make it! There 
were very few entries last month, beca use very few 
operators sent in an entry. This month ia a l ittle 
better but we know of a number of people who are very 
l i kely to be out but are not included! If you support 
the inclusion of this list please send (or phone) your 
entry to us. We hope the telephone numbers are correct 
but please inform us of any errors. 



A Directional Coupl er 

This design is an attempt to produce a coaxial 
dieectional coupler for use from HF to the low microwave 
hands. Jt's main feature is a fairly high directivity 
without relying to· much on high precision construction. 

The directivity obtained depends on the accuracy of 
the Zo of both the main and coupled ltnes, as well as 
the load terminating the couoled line., The directivity 
is obtained by sampling a small fraction of the E and H 
fields in the main line using a small slot which is 
lean than a quarter wave tong. These fie l ds leak out 
into the cou ·pled l ine and re produce the forward and 
reflected waves in the coupled l ine. The accuracy of 
the sampling is improved in this design by using equal 
diameter lines with the same dielectric .

Consider Fig 1, where t he coupler has a load with a 
1.2:1 swr (20dB return loss) on it. The f orward power 
1·1111 couple -30dBinto the termination, and the
reflected power -50dB int o the det ector. If t.he counled 
line termination has an swr of 1.2:1 then this will 
also reflect -20dB of the incident signal (-30db), ie 
-50dB back to the detector, This is t hen producing a 
signal at the same level as the one to be measured. 

One of the main nroblems in obtaininrr a high 
directivity is that of making the lines, either coax 
or strip1 tne sufficiently ac·urately, and also doing
the transitions from them t.o t he l oads and connectors. 
For this reason, any couplers built using homebuilt 
lines are unlikely to be very di r ect.ive unless they are 
checked or adjusted on known testgear.
Construction 

Semi rigid coax of any dia meter can be used, 0.141, 
0 ,250 and 0.325" being common values. 'l'hey can be 
used with bnc, sma or N type connectors according to 
the size, but ensure that t he connector is intended 
for use with that size of ca bl e, or there may be a 
significant swr introduced, The larger sizes are 
stronger mechanically, and ea s ier,to work with, and 
can be made to fit into N connectors quite easily, 

Hold the cable in a vice and file away the outer to 
form a flat on the cable of the desired length. It 
should be a quarter wavelength i ong in the cable 
dielectric (ptfe ) at the highest  frequency required. 
(Er is 2.1) Fig 2. 

Be careful not to t ear the copper outer away from the 
ptfe by over enthusiastic filing . At each end of thn 
slot taper the thickness of the copper so that the 
gap between the two cables is as small as possible, 
Rend the s econd line to the shape s hown hefore 
filing the slot in it. Then cl amp the two together 
and sol der them, all t he way r ound the! join to seal 
the coaxes again. The s l ot width should be abo ut 1mm 
on the 0. 141, and 2mm on the larr;er sizes, 

The high directivity is only obtained for fairly 
weak coupling, and t he s l ot widths shown give about 
35dB maximum at the high frequency end of their range. 
30 dB should be regarded as the maximum value to be 
used 1 as the slot s then become too wide and begin to 
alter t he Zo of the l ine. 

The coupling coefficient abd directivity vary with 
frequency as shown in Fig 3 for a typical example. 
A directivity of 20-25dB is typical, and the c oupling 
varies at the rate of 20dB per decade of frequency, 

Connectors will be required at the ends of the !nain 
line, but on the coupled line there are two options: 
either use connectors, whic h is the most flexable 
option as then it s performance can be measured easily 
on test equipment. Al ternative l y, the load and detector 
can be soldered directly onto the cable, A 50 ohm chip 
resistor soldered across from i nner to outer will 
provide a good enough load. The.diode detector can then 
be sol dered across another 50 ohm chip resistor at the 
other end.or the l ine. 

The type of detector must be chosen according to the 
power level and coupling coefficient used, as shown in 
Fig 4, A receiver or amplifier is needed at very low 
power levels, the diode short circuit current meter 
previously descrioed in the newsletter is useful in the 
range -40 - 0dBm, and an open circuit voltage detector 
( described in the newsletter and the Microwave committee 
384MHz oscillator article in Radcom) is suitable for 
powers above O - 10dBm. Above about 20dBm the dissipation
in the chip resistor becomes excessive. Here, external 
attenuators could be used. The coupl e r woul d normally 
be used as shown, but provided that the swr of the 
resistor and detector are good enough , they can be 
mounted at both ends of the coupled line so that 
power in both directions can be monitored simultaneously
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Here is some more information on the Alford Slot 
Antenna for 1,3GHz as described in Microwaves, August 
81 (p732). See also the 02/82 issue of this newsletter 
for information on the balun . The antenna represents a 
very practical means of realising horizontal polaris­
ation with an omni-directional pattern and very high 
gain on 1.3GHz. 

Notes on construction 
1. The semi-rigid feed/balun should be bent round after 
leaving the reed point so that it sit~ somewhere 
between the back wall and the centre as it passes down 
the tube . The exact arranr,ement is uncritical so long 
as the cable does not come too close to the slot and 
upset its operation (apart from the feed point of 
course). ~ee figure l. 
2. It is not necessary t o connect the cable to the 
inside or the tube as it pas~es out of the bottom. A 
convenient method or mounting, however, is t o fit a 
shorting plate of some description across the bottom 
with an N-type plug or socket in it. The antenna can be 
mounted entirely by the ~-type connector as shown in 
figure 2. This method is particularly convenient f or 
mobile use when the "-type can be screwed on to a 
female back to back bulkhead ~-type fixed in the roof. 
This feed-through in the roof can or course be used for 
other bands as well. Obviously many other methods of 
■ounting are possible , 
3. If the tubing used is a plumbing material then 
other fittings will be available. In particular a pipe 
blanking cap can be used at the base which will solder 
or clamp to the tube and in the centre of whi ch an 
N-type can be mounted as sug~e~ted in 2 , A common 
size of tubing available is 35mm central heating pipe, 
with 1.1mm thick wall (copper). This is suitable if 
the slot width is made 8mm end the length either 255 
or 510mm for either the end or centre fed type. 
4. The presence of moisture on the inside of the tube 
will not atfect its operation, ap ,rt from the balun 
getting wet, which will introduce a slight loss. However 
water will accumulate in the tube and this i s not 
desirable, The slot can be sealed with Pl'FT adhesive 
tape and a plastic cap can be used to seal the top in 
the case or the end fe rl version. An alternative 
approach is to enclose the whole assembl y in a container 
such as a sealed length of plae tic drainpipe. This 
method has been used successfull y at G9JIOW. 

Operation 
Slot antennae are not new - a vertical half wave 

slot is equivalent to a horizontul half wave dipole 
and produces horizontal polaris ation. The novel feature 
of the Al ford i s that by making the wave travel up the 
slot faster than l i~ht it i s ~s~ible to obtain a dipole 
type field distribution over i~s length which is many 
times longer than the free space half wavelength value. 
The net gain is similar to t ha t obtained by feeding 
several dipoles in phase but is obtained without the 
need for a complicated phasing harness. The gain obtai­
ned is directly proportional to the length of the slot 
in free space half wavelen~the. 

Feed Point 

Figure l 

Semi·rigid 
bent to enable 
it t o be run 
up ins ide near 
back wall 

7c 

6c 

Sc 

4c 

Velocisi V 

2c 

The idea that waves are travelling faster than light 
would at first sight seem impossible but in fact it is 
onl y a standing wave pattern that appears to travel at 
this s peed; the actual wave travels at a lower velocity 
than light. The velocity of the.wave along the slot 
varies with frequency as shown in figure 3, This incre­
ase is very Rimilar to that which occurs in waveguide 
near cut off frequency CFco>· 

The s lo t behave s like a transmission line shunted 
by inductive loopa ( the solid cylinder is equivalent to 
an infinite line of closely spaced l oops). Cut off 
occurs when the shunt induct -,nee resonates with the 
capacita nce of the slot. Relow the cut off frequency 
waves cannot propagate at all. Above the cut off 
frequency the wavel ength eventually decreases to the 
free apace value. 

In principal any velocity factor could be used but 
the higher the velocity factor (longer the slot) the 
more critical the dimensions. Velocity factors greater 
than about 10 are impractical for this reason and the 
normal operating range is around 5 to 15~ above cut off 
ie with velocity factors of 2 to 5 . In the designs 
given in the August microwave column the velocity 
factor is approximately ,, . The gain achieved for these 
dimensions will be about 6dBi for the end fed version 
and 8d81 for the c entre fed version. 

The dimensions , re, t o a cert ain extent, interdep­
endant. ~he velocity factor will be increa~ed by 
decreasing the tube diameter, or hy increasing the slot 
width, The wall thickness also has an effect since it 
determines the capacit ,nee across the slot so that a 
thinner walled •aterial will also increase the Yelocity 
factor. ~hur. if a slightly smaller diameter tube was 
chosen than one or the desirns then this could be 
c ompen,;ateri for by using a s l ight l y narrower slot so 
that t he r.a~e velocity fac•or is achieved. Alternativ­
ely the lenp;th of the slot could be decreQ!.otc.\. -n'ICa 
antenna would then o re rat e with a lower velocity factor 
but this woulri ~ive ~ lower gain. For 1,3GHz antennae 
the tube diameter shou l d, however, be within the range 
31 to 39mm and any tube much beyond these limits will 
not operate correct l y. 

It i s important that the operation is checked, part­
icularly i r ·,ny of the ori,.;inal design parameters are 
changed. This may be done by feeding the antenna with 
a signal at various frequencies and looking at the 
voltage distribution usin~ a power meter, detector or 
~nalyser with a small probe to pick up the radiated 
signal ( see figure 4) , The probe should be held close 
to the tube, but not directly in front of the slot 
(hold it 20 or 30 degrees round from the edge) and 
moved alony i ts length. The diode current meter 
described in 08/ 81 isr.ue or the newsletter would be 
suitable for this nurrose . 

~ike Walters , G3JVL is continuing to experiment 
with Alford Slots and has a version working on 2,3 
Gllz which we hope will be publis hed in due course. 

L 

- ,_ 
I 

Figure 3 

c • velocity of light 
in free space 

F • v / (_f,T:l) 

C --- -- - ---.-
Sl ot 

0 frequency, F Single Double 0 fco l.03Fco 

l 

=·•m=·=~ rigure 2 

Semi· 
Rigid 

End I I 
Cap ~ norma l op. rani;e 

(rinner 
Figure 4 

Semi· rigid Probe -.j j.-a.pprox ~mm 



GB3AND 

GB}BPO 

GB3CLE 

GB3DUN 

GB3EDN 

GB3FRS 

OB3IOW 

GB3MLE 

GB3NWK 

_ef} 
J 

t' 

1.3GHz BEACONS 

ZL63B, lion E Andover, Hants 
50W erp, Stacked Slota, 85m asl, omni, FI 

AM??j, IOkm E Ipswich, Suffolk 
?OOW erp, Slotted Waveguide, 80m asl, E/W, FI 

YM48h, 14km NE Ludlow, Salop 
20W erp, 2xI5/I5 yagis, 540m asl, N/SE, FI 

ZL08e, 5km SE Dunstable, Beds 
2W erp, HB9CV, 263m asl, N, FI 

YP05g, 3km S Edinburgh, Lothian 
25W erp, 2x corner reflector, II7m ael, NE/NW, FI 

ZL57J, 4km NE Farnborough, Hanta 
3W erp, disc, I20m asl, omni, F2 

ZK34a, 12km s newport, row 
IOOW erp, Alford Slot, 250m asl, omni, FI 

ZN32b, 10km SE Huddersfield, W Yorks 
50W erp, corner reflector, 600m asl, 160°, FI 

AL5Ib, 4km SE Orpington, Kent 
IOOW erp, 8/8 yagi, I80m asl, WNW, FI 

c.~ ~· <w1 Freguenciee 
GB3AND 

GB3BPO 

GB3CLE 

GB3DUN 

GB3EDN 

GB3FRS 

GB3IOW 

GB3MLE 

GB3NVIK 

• GB3MLE 

GB3Ffi 

Gll3ANif'-

1296.870 

1296.830 

1296,910 

1296.890 

1296.990 

1296.850 

1296.900 

1296,930 

1296.810 

Doppler Tranceivers for 10GHz 

Heavy rain and weather fronts have·been shown to 
enhance signal levels on 10GHz over obstructed paths 
by acting as scattering objects for the signals. When 
this happens the rapidly moving particles may spread 
a narrowband cw/snb signal out over several kilohertz 
because of the doppler effect, 

It is desirable to be able to detect this type of 
weather by using ones own e~uipment, without requiring 
a constant signal from another station. G4Y.RS has been 
doing this by using a low power narrowband transmitter 
at his home, and listening for it on a separate 
receiver using aerials with fairly broad beams. A 
scattering cloud can be hea rd either by the increased 
si~nal strength from the transmitter, or by listening 
for the doppler shifted components of the signal. 

It occurred to G3YGF that it might be possible to 
uae a much simpler setup for this purpose, such as a 
Gunn type intruder alarm, after being "detected" by 
one of these one day in a shop. It would probably not 
be quite as sensit i ve as the narrowband setup, but 
considerably simpler. 

Doppler shifted signals will be seen only when the 
target is moving towards or away from the antenna, so 
the antenna should be angled upwards slightly for best 
results. A t a rget velocity of 30 MPH will give an audio 
tone of about 500Hz, so any rain will be heard as 
signals in the l ow part of the audio spectrum. With a 
20d9 horn, it will detec t cars at about half a mile 
range. Besides this use, G3YGf has discovered that 
quite a lot can be l earnt about microwaves and standing 
wave patterns just by pl ayin~ with a very simple rig 
such as this and observinK various moving objects: cars, 
fan bl• des, birds, trees etc. 

If a doppler modul e is not ~vaila ble, an existing 
wideband rig can very easily be modified by replacing 
the TF amplifier on the detector diode by the audio 
one Bhown in t.he diar,ram. 'l'he circuit has Bufficient 
~ain to drive a t oud~peaker direct l y. The leads from 
the mixer to thr amplifinr should be kent short and 
screened to prevent hum pic~up, and the supply may need 
more decoupling if it is noisy, eg a car battery when 
the engine is running. The frequency response extends 
down to l ow audio frequencies, and is probably limited 
by the spea~er or headphones in practice. Slightly 
better resultr. can br obt~ined by using a 3dB coupler 
in place of the lOdR one usually used in a receiver, as 
this gives a better compromise between the amount of 
oscillator power lost in the dummy load on the coupler 
and the amount of received signal lost in the 
oscillator . 
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