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Microwave Newsletter 03-81 

Reports and information for the next issue should be sent to 
J. Oannawayy, 17 Crick Rdy Oxford before the 5th May. Anyone else who 
wishes to receive the newsletter should send 3 (for 10 issues, 1 year), 
to RSOD HO, marking the envelope "Microwave Newsletter". 

GaAsFETS 
CAERE has received some GaAsFETS from the firms in the States mentioned 
last month; an MGF1400 took 3 weeks to arrive and cost $23.5y plus $4.5 
for postage. Now that OaAsFETs are available at reasonable prices, they 
should greatly improve the Performance of UHF euuipment. 

Operating News 
1296 Activity nights 
There is an activity night on 1296MHz every Tuesday from about OPM local. 
So far, the activity has mainly been from the East Anglia area and a few 
PAO sy but we hope it will spread further afield. 

G3FYX had successful two way tests with GW3PPF and GW8NBK on 3.40Hzy and 
a one way on 100Hz narrowband over a 49km path from Tog? hill to Cardiff. 
He also has some 5.70Hz gear, a DXY28 in a G3WJG multiplier and filter, 
and a DC3OS mixer from VHF Comms (Spring 1980 ) which seemed to tune UP 
Quite easily. He is looking for some WG14 for an aerial feed. 

Rain Scatter on 10GHz 
During a recent OSO between G8ADP and O3YOFy there was a heavy rain storm 
at G8ADP. While it was actually raining, signals were very rough, and 
about 10-20dD above the normal troposcatter level. The interesting thing 
was that signals were the same strength whichever direction Clive 
beamed, and also when his reflector plate was set verticallYy so that 
his dish was just pointing straight UP into the rainclouds. The beam 
heading at O3YOF was its normal narrow value, though signals could be 
heard at elevations of 5-8 degrees. The rain cell was presumably 
scattering signals in all directions from heights of UP to several, 
thousand feet. The path from this cloud to 03YGF would then have been 
line of sight. This would enable stations to operate from very poor home 
locations by Pointing a relatively low gain aerial at very local 
rainclouds. Whilst heavy rain does attenuate signals over line of sight 
Paths, do not overlook the enhancements it can provide over obstructed 
paths. 

Date: 
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106Hz Narrowband EQuiPment 	 01^91-1.  

63PFR has built a 106Hz narrowband source usinN a Microwave Modules 
oscillator source into a Wood and Douglas 3W pa and the 68DEK multiplier. 
500mW from the MM gave 4W from the Pa. He says the output spectrum is 
Quite clean, although he has not yet listened to the note. They were 
very straightforward to align, and he would recommend them to people 
with limited test facilities. He also haS some comments on the method of 
aligning the 63JVL mixer cavities by observing the reflected power. The 
first cavity should dip the reflected power, the second peaks it, and 
the third dips it again. This may be rather unexpected, but is in fact 
correct, and has been checked by using a small probe into the next cavity 
throught the hole for the tuning screw. He also emphasises that resonance 
will not be obtained unless the screws are very clean and a tight fitin 
the nuts. This can be ensured by keeping a gentle toroue on the locknut 
while the screw is being adjusted. He wonders if the use of dielectric 
tuning screws might overcome this problem, and is looking for a source of 
ptfe 6DA screws. (I have just tried some nylon screws to tune the 
cavities and they do work, needing to penetrate slightly further into the 
cavity, than brass ones, but they do increase the loss from about .8dB 
to 3.2dB for a 60MHz wide filter. PTFE may well be less lossy- 03Y6F). 

Microwave Committee 384MHz oscillator boards 
6M3FYD suNdests replacing R9 by a 1k pot, to give control of output from 
0 to full value ( 350mW in his ease). In some, earlier versions, R22 was 
given as 15ohms. This can lead to the pa getting excessively hot whilst 
only slightly increasing the power output. A value of 22 or 27 ohms is 
reccommended. 

63NAO built the modified G3JVL mixer by cutting out the waveguide.  wall. 
He had no problems tuning UP the 384MHz oscillator board to give 170mW, 
and obtained of 3-4mA diode current into a waveguide mounted detector 
diode from the multiplier, and then immediately saw a few microamps of 
mixer diode current when the multiplier was coupled to the mixer assembly 
(a very sensitive current meter helps - 63Y6F), and was able to optimise 
this to 5mA. He is curently in Geneva, but hopes to be operational soon. 

64FRE has found that the Dirkett DGY22C although specified as 420- 480MHz 
can still give 2W at 378MHz. He has also done some measurements on the 
384MHz oscillator board, and says that the pa keying circuit only 
reduces the output by 13dB. (I would not recommend using this for Al 
keying though, as the freouency does pull slightly, and Fl would be a 
much nicer method of keying it -63Y6F). 

68SHF resorts some measurements of power density 5 cm from an open X band 
w/g flange running 100mW as being 2-3 mW /so cm. This was done with 
professional measuring eQuiPment, and the values obtained agree 
well with calculated values. This illustrates that high power need not be 
a hazard, provided _one keeps a sensible distance from the obvious regions 
of high-  power density. 

63YJH has moved, his new address is 28 Cartersfield lane, 
Stonnall, Nr Walsall, W39 9EF. 

Contests 
The Alpha CUP will be awarded to the winner of the cumulative contest 
this Year. There will also be a certificate for the leading station using 
low power wideband eouiPment(see the Microwaves column for details). 

Expeditions 
64FRE hopes to be NoinN to Belgium in August with eouipment for at least 
106Hz, wide and narrow band. 
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08AFC is PlanninsA to slo to EI (Wicklow Mts) with 100Hz wide and narrow 
band eQuiPmenty 144MHzy 432MHzf 1296MHzy and PolarPlexers for 3.40Hz during 
the 23-30 May. CalisisAns used will be EI2VDDyVDE,VDF. Skeds will be most 
welcome, contact G8AFCy OTHR, 061-865 3183. 

Beacons 

0B3SWH: The latest information is that it is beinsl tested from someone's 
home OTH. It is hoped to have it operational from its proper site in the ' 
next two or three weeks* 

. 
OB3LEX: 08FWA reports that the Leicester beacon is on, but the note sounds 
rather rough. 

OB3NWK G8CIU reports that this beacon located at Chelsfieldy near 
Orpington, will be switched on on the 18th April. It will be on 1296.810MHz 
runnir0 10W to an 8 over 8 (aPprox 50W EIRP) beaminsA UP the Thames Valley 
towards Oxford. Its keying seouence will be: "GB3NWK <ORA> Chelsfield ". 	. 

0D3X0H: 03PFR has some details of the new beacon on 100Hz. Its location is 
YN67By SJ 567721, 18k E Chester* The aerial is an omni-directional slotted 
wave5Auide with a Nain of 15dBiy and is at present 30ft asa at 03PFR's 
home QTH which is 300ft asl. It is runnin 16mW of wideband F2 using a 
modified 08APP Gunn with an isolator on 10400MHz with the keyinsA 
seouence: " de OB3XWHy tone " repeated every 30 secs at 12wPm. It has 
been operational since 1/1/81. The expected covera.Se is from Mow COP to 
Winter hilly but from W to S it is badly screened by some local ,trees. 

He hopes to move it to a better site in 1981y and to use a 50mW 
n/b source from 03TPW. Mike is very keen to receive any reception reports* 
He says that the worst part of it was making it really waterproof. 

Sale or Wanted 

Mixer and detector diodes 
03LOC has kindly aslreed to supply mixer and detector diodes for X band; 
tyPes: 1N415Ey Si point contact, 7.5dB NF, 1N23 type pin ended Packase 
14-35; DDB6224y Si Schottkyy 7.5dB NEy low audio noise for motion 
detector applications, 1N23 type packasAey i).1-35; and a mechanically 
rusAsAedised version of the 6724 for A1-53, Orders CASH WITH ORDER to Mr. 
R. Evans, Alpha Industries, RMC House, Station Roady WitneYy, Oxon. 

08ADP offers a 6ft high 19" ex PO racky'free to anyone who can collect 
it! Also a pair of 50mW Klystrons (CV2346)y each with a cavity tuned by 
a larsle micrometer calibrated in lambda from 2.8 to 4 ems at42.50 each. 
A 9cm wavemetery W1633 calibrated 8 - 11 cm, with calibration graph for 
the 9cm band. W022 bits: 6 bends, 2 attenuatorSy cross couplers, 2 noise 
tube mounts, two 6inch lengths of twistable sAuidey 12 pairs of rinsAsy all 
to be swopped for WG20 or W024. An AVO 40 with 4.8kV multiplier .1.(). 
Several X band wavemeters with Moore and Wriht micrometers coupled to a 
short piece of W016. TWTs Watkins Johnson 1-2 and 2-4 Oft, self contained 
mains PSU+ 3 for t5: 1 works, 1 does'nty 1 untested* 

G3FYX is lookinN for some W014 to make a feed. 

We apologise for the poor Quality of the xerox of the tables of data on 
brass tubinsi last month. If anyone wants further information, contact 
one of the authors. 

73 de 03Y0Fy 04CNVy 04KNZ 
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Change-over System 

The change-over system below is as used by Dennis Morris, G3AYJ with his 
narrowband JVL mixer for 3cm operation. Besides the change over from receive 
to transmit on the mixer, the facility is provided to switch the 144 MHz 
tranceiver directly into an antenna for talkback. While it may still be necessary 
to retune when doing this, the operation of unplugging and plugging in leads is 
eliminated. 

ZAI  Diotic5: 50001.A, SoV P.IV od 
Rdaj Pi! TC 2.P. co 

S,C2 RS 34-ci-bg6 
' RS 349-691 

P2 
OV 

On transmit a power attenuator is switched into position when operating on 
3cm, and a preamp is used on receive on 3cm. Note that the power attenuator will 
also be switched into position when operating directly on 2m, and also in the 
event of the PTT line being accidentally disconnected. It is not possible to have 
a 2m power output available without a supply voltage to the relay control circuits. 
The use of diodes in the positions shown is important for suppression of 
transient voltages. 
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NGR Programme  

The following program was written by Cliff Barber, G4BGP for 
use on a pocket computer such as the SHARP PC-1211 or the TANDY TRS-80. 
It was written as a solution to calculating bearings in the field, since 
bits of paper etc would often end up blowing away in the wind. 
The above pocket computers retain the program when switched off, which 
can be recalled every time such a calculation is necessary. 

The programming language is Basic, and could be used with most 
Basic interpreters with little or no modification. A listing of the 
program is below: 

10 "A":INPUT"MY NGR LETTERS ?",B$,"FIGS ?",C:GOSUB 100:K=E:L=F:BEEP 2 
15 INPUT"HIS NGR LETTERS ?",B$,"FIGS ?",C:GOSUB 110 
17 G=E-K:H=F-L:I=1(G*G41*-11) 
20 IF H<>0 GOTO 25 
21 IF G>0 LET J=90:GOTO 80 
22 IF G<0 LET J=270:GOTO 80 
23 PRINT"YOU I/P OWN NGR IN ERROR":GOTO 15 
25 J=ATN(G/H) 
30 IF H<0 LET J=J+180:GOTO 80 
40 IF G<0 LET J=J+360 
80 BEEP 2:PRINT USING"*###.*";I;"KM AT ";J;"DEGREES":GOTO 15 
90 END 
100 A$(21)="SW",A$(22)="SR",A$(23)="SM",A$(31)="SX",A$(32)="SS"k,A$(33)="SN" 
101 A$(34)="SH",A$(35)="SC",A$(36)="NX",A$(41)="SY",A$(42)="ST",A$(43)="SO" 
102 A$(44)="SJ",A$(45)="SD",A$(46)="NY",A$(47)="NT",A$(51)="SZ",A$(52)="SU" 
103 A$(53)="SP",A$(54)="SK",A$(55)="SE",A$(56)="NZ",A$(61)="TV",A$(62)="TQ" 
104 A$(63)="TL",A$(64)="TF",A$(65)="TA",A$(72)="TR",A$(73)="TM",A$(74)="TG" 
110 FOR D=21 TO 74:IF B$=A$(D) THEN 120 
115 NEXT D: PRINT"ERROR IN NGR LETTERS": GOTO 15 
120 E=INT(D/10)*100+INT(C/1000)/10:F=100(D-10*INT(D/10))+C/10-100*INT 

(C/1000) 
140 RETURN 

The user is asked to enter his NGR letters and NGR figures separately. 
A subroutine in the program takes the NGR letters and compares them with 
a list of selected letter groups. 

Each letter group is assigned a value which is related to the 
eastings and northings of the NGR letters code. (eg TL=63). This value 
is used along with the NGR figures entry to calculate eastings and 
northings to the nearest 100 metres as defined by the 6 figure reference. 
(Note: this value is only related to the actual NGR, being in fact 100km 
different to the true NGR in both castings and northings. This makes 
no difference to the calculation and was necessary due to the way the 
two computers mentioned above organise their memory.) 

The user is then asked for the NGR of the other station. The 
subroutine again sorts the data and calculates the new castings and 
northings. Finally the program calculates range using Pythagoras, and 
the angle, sorting out the relevant quadrant. About a minute is needed 
to do all this, and a typical result: "94KM AT 316.4 DEGREES". 

In its present form the program does not include all of Scotland, 
but could be easily modified to do so. The print statement on line 115 
is intended to tell the user that the NGR letters he entered were not 
stored in the program. 

For use on one of the above mentioned pocket computers, having 
loaded the program type in "CLEAR", terminated by the ENTER key, followed 
by "RUN 10", teminated by the ENTER key. Obviously if the program is 
adapted for other machines these commands may be different. 

Note that the bearings calculated are grid bearings, and a correction of approx 
7 degrees is required when transfering it to a compass (add 7 to obtain magnetic). 
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1st Cumulative Activity List 

Call 	Telephone 	Sites, Times of Operation and EQuiPment 

G3DNL 	 Lacey GreenyBucksy SP820010 3.4 (1.5W)y 10Gynb 

63rYX 	0454-778288 	Charterhousey Somerset, ST498568, wb, nbfm 
(phase mod) & nbcwy 3.46Hz nbcw & phase mod. 

G3JHM 	0420-63315 	Dutser Hilly Hants, SU717204 wb, nb 

03LOC 	0993-850576 	Broadway, Worcsy SP115364, beaming N n 
morning, S in afternoon. 	 060  1,,:d  

G3PFR 	0928-88427 	On holiday, location not yet known. 

03PHO 	0742-681216 	Meriton Lowy Staffs, SK028595, noon onwards, 
106Hz wb GunnPlexer and 3.46Hz wb polarplexer. 

63Y6F 	0865-59988x348 Walburvy, Derksy SU374616y 106 (10W) wb & nb. 

63YJH 	021-262-4979wk Titerstone Cleey Salop, S0601771y all day, 	61 't 
054-33-4280 	wbfby ssby & cw. 

63WDG 	0327-802100 	Cleeve Hilly Gioucsy S0997246, wb & nb. 

G4CNV 	0794-513771 	HardY's monument, Dorset, SY614876y wb g nb. 
0794-515222x320 

64ETU 	 Trundle Hilly W Sussexy SU877111 

G4FRE 	via GOMPU 	Dawdseyy, Suffolk, TM358401y all daYy, wb & 
hopefully nb, 18"/2' dish. 

G4KGC 	0327-802100 	Cleeve Hilly Gloucsy S0997246, nb. 

G4KNZ 	0344-23200 	Walbury, Berksy SU374616, nb & possibly wb. 

GOADP 	0420-62316 	Upper Wieldy Hants (home), SU634388, 10G and 
3.4 GHz, (2W on both bands), nb only. 

GOCTU 
	

Ditchlinil Beacon or Leith Hilly near DorkinA, 
SurreYy, weather•permittinAy wb & nb. 

GBFWA 	 16k N Leicester, SK460132y wb & nb. 

G8GKV 	0903-206384 	Chanctonbury ring, W Sussex, TO134120 

G8HPU 	0473-59464 	Dawdseyy, Suffolk, TM358401y all daYy, with (MERE 

GW3PPF via G3NDK 	South Wales. 100Hz wb and nb, 246Hz wb, 3.46Hz. 

6W8NDK 0222-60694 	South Wales, 106Hz wb/nb, 246Hz wb, with 6W3PPF 

ON5FF and ON6UG hope to be on from the DelAian coast, wb and nb, 
G3LOR and G3ZEZ also hope to be operational. 
ND wb=widebandy nb= narrowband eQuipment. Please inform us of any 
corrections to the above data. 
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