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2M 

Price 
on 

applica-
tion 

TRANSCEIVERS 
H.F. 

TR IO TS J.l0V 
100 MX 

YA"Sl· PT 107S 
TRIO TS 1)05 
TRIO TS 5)05 
YAESl' PT 10 lZ III 
YAESt: FT 707 
YAESl' ET 10lZD M, II I 
SWAN ASTRO 150 
TRIO TS 
YAESl' PT 
SWAN 102 BX 

2M F.M. MOBILES 
F.D.K . MULTI 100 EX 
AZDEN PCS)IJO() 
ICOM le 25:,E 
TRIO TR 
T RIO T R 170 1.:1ll) 

HANDHELD F.M. 
ICO,\! lelE 
YA ESU FT 108R 
TR IO TR 2.100 
TR IO TR 2400 
ST ANDA RD (7g 7() (Ill) 

MULTlMODES 
ST AN D AR D (58 Irm1ahkl 

IC 2WE 
TR IO TR '1000 
Y,I ESU FT 4801( 
1(01\1 le I E 
T R)O TR 9500 (70 ern) 

multimode 
portable 

AIRBAND 
RECEIVERS 

NEW 
STANDARD TWINS 

C78 70cm F.M. Portable 
£210 inc. VAT 

C58 2M Multimode 
£235 inc. VAT 

VHF 
SCANNERS 

R517 SX200N BEARCAT £258 
£49.50 £264 inc. VAT 

& carriage 
inc. VAT 

220FB inc. VAT 
& carriage 

H.F. RECEIVERS TRIO 

NOW BACK IN 
STOCK!!! 

£404 
£418 
£454 
£49 1 
£5 05 
£529 
£529 
£599 
£6 13 
£639 
£690 
£798 

£ 199 
£2 19 
£255 
£265 
£219 

H.F. 
YA F:SU FRG 7 
LOW I' SRX .10D 
TR IO RIO(x) 
Y AESU F R Ci 770U 

RECEIVERS 

YAESL' FRCi \\ 'ilh I1l1.:nh'ril.:s 
J.R.C. :-.1R D IS (T il E 

2M F.M./MARINE 
SEARC II t) 
A.O. R. 
r,D,!\., 
SX lOO:>: S("..\N:>:ER 
HEARC,.\T 220FIl 

AIRBAND 
R SI7 1-i ,\ N[)II EU 1 

220F B SCANNER 
SX 201'li',' SCANNER 

ACCESSORIES 

£ 189 
£ 195 
£285 
£309 
£389 
£948 

£45 
£83 
£89 

£264 
£258 

£49.50 
£258.00 
£264.00 

£ 159 
p.o.a. 
£ 166 
£ 198 
£209 

ORAE POWER SUPPLIES. 1l·8V Fully pr.'<e"d 

£235 
£230 
£299 
£339 
£345 
£359 
£419 
p.o.a, 

-1 Ai\ '1P CO;\lT INlIOL1S 
CONT ISL:OUS 

:\i'. I P 
:\1\11' 

Ill\. 707 Up! I), ,\\'1l 1\.0:\ 
70.J p:uJdh.: 

E l\. 121 El hll \! 
EI\. M 12 ,ido: Ilh'llil(lr 
El\. I-.:\.'\'o:r 
El\. 102.1 

£21.95 (£ 1. 50) 
£44 .95 (£2.00) 
£69.00 1£2.50) 
£99.00 (£5.00) 

£10.50 [£0.50) 
£10 .50 £0.50) 

£1 4.00(-) 
£ 126.001-) 

R1 
£285 

iDC. VAT & carriage 

ACCESSORIES 
SAFETY MICROPHONES 

DESK MICROPHONES 
YAES U IDual 
TR IO I\ IC501Dual lmpo:dano:!.') 
Sll l i RE 1 Duallllll'\.·d ,t1K!.') 
SI lUR E 52(,T ;.cri!.'s 11 Pm\'!.'r 
ADONIS COlllrro:ssor 
,\ DON IS CI1mprl'-.:-.nr ,\ f ie YO/ P"'. 

TEST EQUIPMENT 
DR .\I: W..\\'E\ IET ER J3()·I:'O\11I 1 
F X I \\' A VE I\ IETER 17{)OK :!5() 

Dir Mo: l!.'r (Up [11 2:'0 \ 11-1/. ) 

DUMMY LOADS 
DJ. I\ I:lx) PL :! :,'} 
DJ. MI(60W PL:!:," 
DL (,0160\\ ' \la,,) 
nL I:,O ( 150\\' PL2:,'I 
I1L Ctllll, ]\..\\" 

T.V.I. PROBLEMS 
i:ri 1 k \ \1) 
n' [ 1.11\\ fi lter (1 :'OW) 
! I P p:!'S ti lter I T\ ' d,"\ 11 kad 1 
rarih': TIlp I .. dia - Pa pair 

HEADPHONES 
\".-\I 'SU YII" 
Y .. \ I·.Sl ' )' 117-: i'k\\ lidHlll'ii!lH 
T R IO 11 5-1 -, 
TR 10 11 :' I 1 

SWR/POWER METERS 
1)..\ [\\ ' A S\\ ' 11 0 .\ 
1) .·\1 \\',\ C:\ ,,:0..\ ('r,h' pl'l11[o:r, II r: 
1) ,\ 1\ \ '·\ t'", ::.\ 1 '0':111 

£ 18.80 (£I. 50j 
£24.15 (£1.50 
£29.95 (£1.50 
£39.95 (£1.50) 
£39.00 (£0.75) 
£59.00 (£0.75) 

£ 24.95 (£0.15) 

m:gm:ill 
£5.001£0.50) 
£8.80 £0.50 

£ I 6.50 £0.50! 
£. 4.95 1£0.15) 
£29.95 £1.50) 

£9.95 (£0 .50) 
£ 10.75 (£0.50) 

£35.00 (£0.75) 

mgg!=: 

MAIL ORDER - RETAIL CALLERS 9-5.30 PM. 
ST.,HANDCROSS,W.SUSSEX.0444 400786 
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eentent. 
18 Passport to Amateur Radio-1 

John Thornton Lawrence GW3JGA 

NO.8 

20 . PW "Exe" Microwave Transceiver-3 
Dick Ganderton G8VFH and John M. Fell G8MCP 

24 All Change! The New Emission Codes 

26 Air Test 
Soar FC-841 Digital Frequency Meter 

30 Winding Reproduction Vintage Coils 
B. C. Howard BA 

32 Power Supply for Vintage Radios 
G. Thompson 

34 Suppressing and Protecting Thyristors-3 
Ben J. Duncan 

41 Introducing SSTV-1 
Mervyn J. Axson G8WHG 

44 PW "Stour" Top-Band Transceiver-3 
David G. Barrel! G4BMC 

52 Computers in Radio 
MervynJ. Axson G8WHG 

58 Radio Special Product Report . 
Trio TS-830S H F Transceiver 

ISSUE 893 

87 Advert Index 43 Next Month 
26 Air Test 62 On the Air 
17 Comment 23 Out of Thin Air 
54 Kindly Note 50 Production Lines 
29 Mods 17 Services 
40 News 39 Uncle Ed 
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DAIWA POWER 
METERS 
CN620A 1.8-150 M Hz up to 1 KW 
CN630 140-450MHzupt0200W 
CN650 1.2-2 .5 GHz up to 20W 

£52.81 inc VAT 
£71 .00 inc VAT 
£95.00 inc VAT 

CARRIAGE ON METERS £1.25 
CARRIAGE ON MIKE SYSTEM £1.50 

POWER SUA 

is a PLL-syn e 
receiver of the . turing 

adio technology co 'e ith the 
I techniques, 

The new N R D 515 is f ' of performance 
advan'tages including genera e, all modes 
of operation, PLL digital VF al tuning, 24-
channel frequency memo , direct mixing, 

Until recently, the in-line measurement of RF power and SWR involved calculation or the use 
of two instruments. Now, DAIW ave introduced a range of power meters which provide an 
elegant solution to the whol m of RF measurements. Utilising two toriodal current 
transformers to detect true f · reflected power, and feeding the outputs to a twin 
movement meter with cro d pain 't is now possible to measure forward power (LH 
scale), reflected power (R . d S R (where the pointers cross) at a single glance. The 
DAIWA CN series power m nt the ultimate power meter for the professional and 
amateur alike, and are' . in the fully equipped statio ee models are currently 
available covering fr up to 2 .5GHz so there's u whatever your in-
terests. 

The Daiwa infrared m' 
box, sensor and inf 
with the hand mike 
or shack. By using an i 
from the mike t 
which activate 
locking switc 
the switch 

pass-band tuning, etc. years of radio 
communications experie , give you "the 
world at yourfingertips" . . NRD 515 SYNTHESISED HG RECEIVER £948.75 inc VAT 

£161.00 inc VAT 
£27.60 inc VAT 
£34.50 \I'\C VAT 

The NRD 515 is but a single item from the JRC 'V NHD 515 MULTI CHANNEL MEMORY UNIT 
product range which extends all the way to full NVA 515 LOUDSPEAKER 
marine radio installations for supertankers. CFL 260 600Hz CW FILTER 

2 Practical Wireless. August 1981 
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LOWE SRX30D 
..... a familiar name, but a whole 

new receiver 

_ "cs n 
I ::J. _I U n ". 

A familiar name, but a whole new receiver behind it. Building on all the 
excellent features of the SRX-30, including the drift cancelling system 
covering 500kHz to 30MHz; the selectable sidebands and AM ; the easy 
to use tuning system; we now introduce the all new SRX30D which in-
corporates the suggestions made by our customers. Outstanding new 
features are: 
• Extended coverage 200kHz-30MHz 
• Digital readout in large green display units which give true un-
ambiguous frequency information - even when you switch sidebands or 
use the clarifier. 
• All new frequency synthesis using Plessey SL6 1641 double balanc-
ed modulator ICs for a new high standard of performance. 
• All new audio system which produces outstandingly good quality on 
the built in speaker, and is capable of driving external hi-fi speaker units 
for even better sound. 
• All new IF filters with optimum bandwidth for mode in use. 
Automatic filter selection from mode switch. 
There is so much that is impressive about the SRX30D that you have to 
see it and handle it to really appreciate the performance. 
We predict that the SRX30D will be a landmark in low cost, high 
performance SWL receivers. Just consider how much you should pay 
for a receiver covering 200kHz-30MHz with accurate digital readout; 
high performance USB/ LSB/AM with switched filters ; drift cancelling 
frequency synthesis ; built in mains supply and built in speaker; high 
quality construction and advanced design - and so much more. 
Then look at our price for the SRX30D and you will be even more im-
pressed. 

£195.00 inc VAT. Securicor carriage £4.50 

Accessories for the short-wave listener 
HF5 80-10m HF vertical. No radials required when on 

ground post ............ . .. ............ ... . ......... . .. . 
EIS Small egg insulator. Glazed ceramic 40cm long .. 
ElL Large egg insulator. Glaced ceramic 50cm long . 
SIL Ribbed strain insulator for dipole end or centre 

70cm long ... ........ . ....... . ............ .. ..... . ... . 

MIZUHO 
KX2 Top quality 500kHz-30MHz aerial tuner. Perfect 

match for R 1 000 . . . .. . . .... . .... . . . . . 
AXl Aerial switching system. Handles 6 aerials & 6 

receivers .. . ... . .. .. . . . .. . .. . . .. .. ....... . .......... . .. . 
APM 1 Audio peak and notch filter. Variable bandwidth 

active filters . ................ .. ... . 
SR 1 Mini rack for above the system .... . ..... . .. .. . .. . 
MPl Rack mountforAPMl ... . ........... .. .. .. .. ... .. .. . 

Practical Wireless, August 1981 

IncVAT Carr 

48.504.50 
.30 .25 
.45 .36 

.35 .36 

29.90 1.50 

27 .031 .00 

33.001.00 
14.09 1.50 

5.20 1.00 

$TRIO 
pacesetter in amateur radio 

Trio 8400 the new way to 70cm FM mobile, a synthesized 430 
440M Hz 10 watt output, mobile transceiver with memories, 2 separate 
VFO's all in a truly amazing compact package. Complete with up/down 
frequency shift microphone and car mounting bracket the TR8400 is 
the way to go ... 70cm is on the move. 

T R -8400 70cm FM mobile 

£279 inc VAT. Securicor carriage £4.50 

TR-9000 The exciting TR-9000 2-metre all-
mode transceiver combining the convenience of 
FM with long distance SSB and CW in a very 
compact, very affordable package. Because of its 
compactness the TR-9000 is ideal for mobile in-
stallation. add on its fixed station accessories 
and it becomes the obvious choice for your 
shack. 

£345.00 
inc VAT, 

Carriage by 
Securicor 

£4.50 

T R -9000 2 Metre Multimode 

TR-7800 Trio's remarkable TR-7800 2-metre FM mobile transceiver 
provides all the features you could desire for maximum operating enjoy-
ment. Frequency selection is easier than ever, and the rig incorporates 
new memory development for repeater shift, priority, and scan. The 
TR-7800 by Trio , the only FM mobile. 

T R -7 800 The L!ltimate, 2 Metre 
Mobile FM rig 

£268 inc VAT, Carriage by Securicor £4.50 

3 
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All over the World 
they haven't been able 
to get enough! 
(But things are getting better) 

ICOM's new 9-band HF Transceiver - the IC-720A 
beats the lot! 

IC-720A 
£795 inel 

Some features 
• 9 Bands Top to Ten including new ones! 
• General Coverage Receiver - 100KHz to 30MHz. 
• Tuning down to 10Hz steps - YES! 10Hz - yet 

stable as a rock! 
• Built-in Speech Compressor which really gets 

excellent reports. 
o The famous ICOM Band Pass Tuning. 
o Memory - it even does all the band changing for 

you. 
o Self cancelling RIT. 
o 3 rates of Tuning. 
o Two Independent VFOs (in band duplex possible). 
o 100 W Output. 
o Modes AM. SSB. CW and RTTY. 
A lot in a small packet for £795 inc. VAT (13.6V 
operation - matching mains PSU £ 1 00). 

IC2KL Matching Kilowatt Linear Amplifier 
* All solid state. * Broad band - no tuning necessary. 
* All bands 1.8MHz to 30MHz. * Appearance matches IC701 -720-720A. 
* Full 500W RF output. 
* Switches bands automatically with the IC720A. 
* Protected against mismatching, overheating, overcurrent, overdriving and 

the PA units unbalancing. 

Price £800 inc. VAT. 
Matching Power Supply IC2KLPS £199 inc. VAT. 
WE STOCK CUSHCRAFT ANTENNAS 

H.F. 
A3 
ATV 5 
ATV 3 

20/15/10 
80-10 
20/15/10 

INC. VAT 
3ele Beam 8dB gain........................ £147.00 
Trapped Vertical....................... . ..... £74.40 
Trapped Vertical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . £34.00 

VHF (144MHz) 
A3219 1ge1e Long 'Boomer' Vagi 16.2dB gain ................ . 
214B 14ele Jnr 'Boomer' Vagi 15.2dB gain ................. .. 
ARX2 Ringo Ranger 6dB gain vertical ........................ .. 
A 144-4 4ele Vagi 9.0dB gain ..................................... . 
A144-7 7eleYagi 10.0dBgain ................................... .. 
A 144-11 11 ele Vagi 11.3dB gain .................................. . 
OX 120 20ele Array 13.2dB gain ................................. . 
ARX2 B Ringo Ranger 11 .......................................... .. 
ARB2K Conversion Kit for Ringo to Mk 11 version ....... . ... .. . . 
WE ALSO STOCK:-

£62.00 
£49.50 
£24.75 
£16.25 
£20.31 
£25.72 
£47.20 
£28.75 
£12.75 

'J-'BEAM • MICROWAVE MODULES .VAESU .WESTERN 
RSGB BOOKS. BEARCAT. JIL. TAL ANTENNAS. VIDEO GENIE 

I C •• )IICOMI from Thanet 

4 Practical Wireless, August 1981 
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A GREAT 
LITTLE BABY! 

ICOM'S newest all band H.F. transceiver. 
THE IC730 

*Covering all bands from 80m - 10m including the 
new ones. * 13.8V DC operation. * 100 watts R F out-
put (40W on AMl. *lWIN VFO with in band duplex 
available. 
*Modes USB, LSB, CW and AM. 
*Digital readout with 3 tuning speeds town to 10HZ 
steps. 
*Noise blanker. *Switchable preamp. 
*RIT IF Shift. *Dial lock and of course the usual 
SUPERB ICOM quality and performance. 
* Speech Processor. 
Supplies will be slow at first so if you are interested, 
call us and get your name on the list for further 
details. 

AN IMPROVED IC240!! 
THE IC24G 

£549.00 inc Vat. 
The famous IC240 has been improved, given a face lift and 
renamed the IC24G. Many thousands of 240's are in use and 
its popularity is due in part to simplicity of operation , high 
receiver sensitivity and superb audio on TX and RX. 
The IC24G has these and other features :-
All 80 channels (at 25KHz spacing) are available and readout is 
by channel number - selected by easy to operate press button 
thumbwheel switches. This readout can clearly be seen in the 
brightest of sunlight. 
Duplex and reverse duplex is provided along with a crystal con-
trolled tone call. Hi-lOw and Lo- l w RF output is available, 
along with a 12tKHz upshift, should the new channel spacing 
be necessary. The old IC240 proved to be the most reliable rig 
we have ever sold - the IC24G, because it is so similar, looks 
like following the same pattern. 
Remember, for mobile use the rig MUST be easy to operate to 

For the time being - £169.00 inc Vat. 

Some of the Outstanding Features 
COMMUNICATIONS COMPUTER THETA 0·7000E 
()'7000E 
UHF and Composite Video Output • Printer 
interface • Wide range of transmitting and receiving 
speeds - 10CW speeds + BRTTY • Built -i n 
demodulator for high performance for 170: 425 
and B20 Hz shift • Crystal controlled modulator 
for ASFK - Hi or La tone· Convenient ASCII 
kevarranaement • Large capacity memory 

Now you get a 
2 YEAR WARRANTY 

If you buy 

Practical Wireless, August 1981 

TONO=== 
Tono Theta 7000E 
A great Communications 
Computer. 
The new THETA 70DOE means that every Amateur 
can enjoy the visual display of CW, RTTY and 
ASCII in both transmit and receive modes, Just 
cannect the TOND to any TV set via the antenna 
terminals or to a page printer from the parallel 
port provided. Bring up your CW speed in receiving 
or sending by either watching receiver sent or 
from recorded cassettes. Connectio.n to the 
transceiver is via the key, phone and mic sockets. 

- 2 pages 32chr x 16 lines split screen for Rx & 
T x if required • Automatic transmit/receive 
switch • Anti ·noise circuit • Battery backed ·up 
memory 7 channels of 64chrs • Send function 
• Buffer memory - 53 character type ahead. rub 
out function • Simultaneous access of the memory 
- 53 character type ah 
LF (li ne feed) cancel function • Cur sor control 
function • Word mode operation • Automatic 
CR / LF 172, 60 or BO chrs per linel • Echo lunction 

• Word Wrap around function • Transmit/receive 
in ASCII mode or ATTY • CW indentification 
function • Mark and break (space and break) 
system· Monitor circuit & CW practice function 
• Variable CW weights • Cross pattern checking 
outpu t terminal • Log co mputer output provided 
• Test message function (Ry and OBF) •. 

Phone or write for the price list of accessori es for 
this unit. 

c* 41ICOMI 
5 
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IC-255E-
25 WATT Fm 2m mobile 

25 Watts - 5 Memories - Scanning - 600kHz 
AND User Selectable Repeater Shift - Full Coverage in 5kHz or 25kHz Steps. 

Cry sta l con t rolled Tone Burs t 
Full band coverage - ex tendable to 148 MHz if req u ired 
Four d ig it LED display 

.. 25 Watts output o r lW low power 
A superb receiver using grounded ga te FET f ro n t end 
Scanning over a use r prog ramm able range 
Memory scan 
Stop o n emp ty o r bu sy channels 
Tuning in 25kH z or 5 k H z steps 
5 Mem ories - retained wh ile the power is co nnect ed to the rig 
Bu il t·in 600kHz Repeater Shift 

Al ter nat ive progra m mable shift 
Reverse Repeater facili t ies 
RIT (:': 3kH z for those off channel stationsl 
Sca n co n tro l from the microphone (op tio nal mic available ) 
Good loud aud io 
Optica ll y cou pled t uning between con tro l k nob and CPU 
M ul tiway 24 p in socket on back for touchpad , computer, or ex ternal control 
Rugged modu lar PA (G uaran teed of course!) 
Mobi le m oun t w h ich can be pad locked 
Up -down sca nn ing microphone avai lable 

CAN YOU RESIST SUCH A TEMPTATION 

Multimode VHF mobile 
The IC-260E 
The IC-260E offers such extras as full frequency read 
out, upper and lower sideband, and scanning as well as 
FM and CW. Thus, it makes an ideal base station, when 
used with a DC power supply, as well as a mobile. Now 
supplied with up-down scanning m ic. 

144MHz ALL·MODE TRANSCEIVER INCORPORATING A 
MICRO·COMPUTER - CPU control with Icom 's original 
programs provides various operating capabilities. No backlash 
dial controlled by Icom 's unique photo-chopper circuit. 
Band edge detector and Endless System provides out·of·band 
protection. No variable capacitors or dial gear, giving problem· 
free use. The IC-260E provides FM , USB, LSB, CW coverage 
in the 144-146MHz frequency range. Thus the IC·260E can 
be used for mobile, DX, local calls and satellite work . Easily 
extendable to 144-14B. 
MULTI PURPOSE SCANNING - Memory scan allows you 
to monitor three different memory channels. Program Scan 
provides scanning between two programmed frequencies . 
Adjustable scanning speed . Auto·stop stops scanning when 
a signal is received , in all modes. 
DUAL VFO 'S - Two separate VFO 's ca n be used either 
independently or together for simplex operati on, and any 
desired frequency split in duplex operation. 
CONTINUOUS TUNING SYSTEM - leom's new continuous 
tun ing system features an LED display that follows the tuning 
knob movement and provides an extremely accu rate readou t. 

"BUY DIRECT FROM US 
AND GET A FULL TWO 
YEARS WARRANTY." 

£339INCL. 
Frequencies are displayed in 7 LED digits representing 
100MHz to 100Hz digits. When in Duplex and using the 
tuning-knob the two VFO 's track together. Automatic 
recycling restarts tun ing at the top of the band, i.e. 145.999.9 
MHz when the dial goes below 144.000.0MHz. Recycling 
changes 145.999MHz to 144.000.0MHz as well . Quick tuning 
in 1 kHz steps is available, and fine tuning in 100Hz steps in 
the FM mode, is provided for trouble-free 050. , 
OUTSTANDING PERFORMANCE - The RF amplifier and 
first mi xer circuits using MOS FET's and other circu its 
provide excellent Cross Modulation and Two Signal 
Selectivity characteristics. The IC·260E has excellent 
sensitivity demanded especially for mobile operation, high 
stabil ity and with Crystal Fil t ers having high shape factors 
and exceptional selectivity. The transmitter uses a balanced 
mixer in a single conversion system, a band pass filter and a 
high performance low pass filter . This system provides 
distortion free signals with a minimum spurious radiation 
level for an output of lOW or more. 
ADDITIONAL CIRCUITS - The IC-260E has a built-in 
Noise Blan ker, CW Break-in CW Monitor, APC and many 
other circu its for your convenience. The IC-260E has every-
thing you need to really enjoy VHF operation, in an 
axtremely compact rugged transcei\ler. 

Thanetfor C.4IICOMI 143 RECULVER RD., 
BELTlNGE, 
HERNE BAY. KENT. 
Tel: 02273/63859 
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www.americanradiohistory.com



Probably The Best Portable In The World 
- with loads of optional accessories. 

IC2E OPTIONS 
BATTERY PACKS 

IC-2E HandyTalky £159INCL. 
CHECK THE FEATURES 
FULL Y SYNTHESIZED - covering 
144-145,995 in 4005kHz steps, 
POWER OUTPUT - 1.5W with the 
9V rechargeable battery pack as supplied 
- but lower or higher output available 
with the optional 6V or 12V packs. 
BNC ANTENNA OUTPUT SOCKET -
50 ohms for connecting to another 
antenna or use the Rubber Duck supplied. 

SEND/BATTERY INDICATOR - Lights 
during transmit, but when battery power 
falls below 6V it doesn't light indicating 
the need for a recharge. 
FREQUENCY SELECTION - by 
thumbwheel switches, indicating the 
frequency. 

+5kHz SWITCH - adds 5kHz to the 
indicated frequency. 
DUPLEX SIMPLEX SWITCH - gives 
simplex or plus'600kHz or minus 600 
kHz Transmit. 
HI-LOW SWITCH - reduces power out-
put from 1.5W to 150mW reducing 
battery drain. 
EXTERNAL MICROPHONE JACK-
If you do not wish to use the built-in 
electret condenser mic an optional 
microphone/speaker with PTT control 
can be used. Useful for pocket operation. 
EXTERNAL SPEAKER JACK - for 
speaker or earphone. 
Th is I ittle beauty is supplied ready to go 
complete with nicad battery pack, 
charger, rubber duck. 

CHARGERS ETC 

ICBP3 9 VOLT PACK (AS FITTED) £15.50 IC-DC1 9 VOLT REGULATOR PACK £7.50 
REPLACEMENT 

IC·C P1 CAR CHARGER LEAD WITH £2.75 
ICBP2 (7.2 VOLT) (1 WATT) £22.00 CIGAR PLUG 

ICBP4 EMPTY CASE (WILL TA KE SIX £5.00 IC-BC25 CHARGER FOR BP3 AS £3.70 
'AA' SIZE NI-CADS) SU PPLIED 

ICBP5 11 VOLT PACK (2-3 WATTS) £30.50 IC-8C30 DESK CHARGER FOR £34.00 

ICML1 IOW LINEAR AMP WITH ALL £49.00 
ALL NI -CAD PACKS 
FAST FOR I C-8P5 + 8P2 (1 Y:z hoursl 

LEADS SUPPLIED 

THE LATEST 2M MULTIMODE BASE STATION 
the ICOM IC 251E £4 79 INCL. 

Facilities Include: 
Fm, USB, LSB & CW. 
Built in scanner and 
memories. 
Bright Green Digital 
Readout. 
Two VFO,S 
Variable Power 1-1 OW. 
Mains or 12V. 

.a:. -- Also 70cm 
Version 
IC451E 

£579 
INCL. 

Scotland 
North West 

SEND FOR TECHNICAL DETAILS '1\ 
AGENTS (PHONE FIRST - evenings and weekends only) 

Jack GM8GEC (031-665-2420) Wales Tony GW3FKO (08742772) 
Gordon G3LEQ (Knutsford (0565) 4040) Midlands Tony G8AVH (021-329-2305) _ 
Ansafone Service available 

Practical Wireless, August 1981 7 
www.americanradiohistory.com



TBA120S 1.00 
l200 1.95 
U237B .28 
U247B 1.28 
U257B 1.28 
U2G7B 1.28 
1I\'1301H 0.67 
ll\1301 N 0.30 
lM30BTC 0.65 
ll\'1324 0.64 
ll\1339N 0.66 
ll\134BN 1.86 
lF351N 0.49 
lF353N 0.76 
lM374N 3.75 

1.60 
1.60 
1.60 
1.89 
2.17 
2.17 
2.44 
3.26 
2.17 
2.44 
1.62 
1.89 
1.99 
1.25 
3.05 SAA1058 
1.00 SAA1059 

4060 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4082 
4093 

0.95 4566 1.59 1.15 
0.38 4568 2.18 
4.30 4569 1.95 
0.18 4572 0.30 
0.18 4582 0.99 
0.25 4584 0.49 
0.22 4585 1.00 
0.22 4702 4.50 
0.22 4703 4.48 
0.18 4704 4.24 
0.60 4705 4.24 
0.23 4706 4.50 
0.25 4720 4.00 
0.25 4723 0.95 
0.45 4724 0.95 LM3BON · 14 1.00 

LM380N·8 1.00 

SL l610P 
SL1611P 
SL16l2P 
SL 1613P 
SL l620P 
SL1621P 
SL 1623P 
SL624C 
Sl1625P 
SL1626P 
SL 1630P 
SL1640P 
SL l641P 
TDA2002 
UlN2242A 
UlN2283B 
cA30aOE 
CA3089E 
CA3090AQ 
CA3123E 
CA3130E 
CA3130T 
CA3140E 
CA3189E 
CA3240 
MC3357P 
LM3900N 
LM3909N 
LM3914N 
LM3915N 
K84400 
KB4406 
KB4412 
KB4413 
KB4417 
KB4420B 
TDA4420 
KB4423 
KB4424 
KB4431 
KB4432 
KB4433 
KB4436 
KB4437 
KB4438 
KB4441 
KB4445 
KB4446 
KB4448 
NE5044N 
NE55J2N 
S06000 
SL6270 
SL6310 
SL6600 
SL6640 
SL6440 
SL669Q 
SL6700 
ICL8038CC 
MSL9362 
MSl9363 
HA11211 

0.70 11 C90DC 4020 4099 0.99 4725 2.24 
40014 0.54 LM381 N 1.81 1.84 LN1232 4021 0.75 4175 1.15 40085 0.99 lN419CE 1.98 3.35 LN1242 4022 0.68 4502 0.90 40098 0.54 NE544N 1.80 1.40 MSL2318 4023 0.19 4503 0.55 40106 0.54 NE555N 0.30 0.80 MSM5523 4024 0.45 4506 0.75 40160 0.69 NE556 0.50 0.90 MSM5524 4025 0.18 4507 0.45 40161 0.69 NE560N 3.50 0.46 MSM5525 7.85 4026 1.05 4508 1.99 40162 0.69 NE562N 4.05 2.20 MSM5526 7.85 4028 U.60 4510 0.70 40163 0.69 NE564N 4.29 1.27 MSM5527 9.75 4029 0.75 4511 0.85 40174 0.69 NE565N 1.00 2.85 MSM55271 4030 0.35 4512 0.70 40175 0.69 NE566N 1.60 0.60 MSL2312 4035 0.75 4514 2.20 40192 0.75 NE570N 3.85 0.68 SP8629 4040 0.68 4515 2.50 40193 0.75 SL624 3.28 2.80 SP8647 4042 0.65 4516 0.75 40194 0.69 TBA651 1.8 1 0 .68 4518 0.75 

0.93 40195 2.80 95H90PC 4043 
0.80 HO 1 0551 4043 uA709HC 0.64 4520 0.80 

uA 709PC 0.46 0.60 H044015 4044 0.68 4521 2.36 
uA710HC 0.65 1.95 HDl2Q09 4946 0.69 4522 1.49 
uA7l0PC 0.59 1.95 H044752 4047 0.69 4527 0.95 
uA74 1CH 0.G6 1.80 MC145151 4049 0.30 4528 0.95 
uA741CN 0.27 1.09 MC145156 4050 0.30 4529 1.40 
uA747CN 0.70 2.65 t-;-;=-_._--j 4051 0.65 4539 1.10 
uA748CN 0.36 2.30 4052 0.69 4549 3.50 
uA753 2.44 1.65 4053 0.69 4554 1.73 
uA758 2.35 1.95 4054 1.30 4555 0.72 
TBA820M 0.78 1.95 4055 1.30 
TCA940E 1.80 1.52 4056 
TDA1028 2.11 
TDA1029 2.11 

2.53 
1.75 CRYST ALS CRYS 

TDA1054 1.45 
TDA 1062 1.95 
TDA1072 2.69 
TDA1074A 5.04 
TOA1083 1.95 
TOA 1090 3.05 
HA1137 1.20 
HA1196 2.00 
HAl197 1.00 
TDA1220 1.40 
lM1303 0.99 
LM1307 1.55 
MC1310P 1.90 
MC1330 1.20 
MC1350 1.20 
HA1370 1.90 
HA1388 2.75 

1.86 
1.25 

2.22 32.768kHz 
1.35 100kHz 
1.29 455kHz 
2.75 1.000MHz 
1.65 3.2768 
2.26 4.000 
1.85 4.1934 
3.75 4.096 
2.03 4.032 
2.03 4.433619 
3.75 4.800 
2.75 5.000 

6.5536 
3.20 7.000 
2.35 7.68 
4.50 8.000 
1.75 9.000 
1.75 10.000 
1.95 10.240 

2.70 
3.85 
5.00 
2.95 
2.70 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.245 
10.6985 
10.700 
10.701 5 
11.00 
11.115 
11.520 
8.9985 
9.0015 
21.000 
24.000 
25.000 2.00 

RC XTALS 
AM TX /RX 
FM RX : 
3rd o1 / 30pF 
HC25U 
FMT X: Fund 
20pF HC25U 
Y, freq 1.85 
PAIRS ... AM 3.10 
PAIRS ... FM 3.25 
CHANNELLING: 

26.000 2.00 27MHz , 50kHz 
18.000 2.50 35MHz: 20kHz 

XTAL FILTERS 
10M481; 10.7Mhz, 15Khz 8W, 
8 pole. 14.50 
10M22D; 10.7Mhz, 2.4Khz BW, 
SSB, 8 pole. 17.20 

AmBIT internationa 
INTERESTED IN 

ELECTRONICS? 
TRY A ZEDPACK! 

COMPONENTS AT A PRICE 
EVERYONE CAN AFFORD 

Z 1 300 mixed! and t watt resistors 
£1 .95 

Z2 150 mixed 1 and 2 watt resistors 
£1.50 

Z3 300 mixed capacitors, most types 

Z4 100 mixed electrolytics 
Z5 100 mixed polystyrene caps 
Z6 300 mixed printed circuit 

£3.95 
£2.20 
£2.20 

Z7 printed circuit 
£1 .45 

Z9 100 mixed miniature ceramic and 
plate caps £1.20 

Z10 25 assorted pots. £1.50 
Z 11 25 assorted presets, skeleton etc. £1 
Z12 20 assorted vdr's and thermistors 

£1.20 
Z13 11b mixed hardware. Nuts, bolts 

self-tappers, sleeving, etc. £1.20 
Z 14 100 mixed, new and marked. full spec. 

transistors. Pack includes:- BC t48, 
SF 154. BF274. SC212L. BC238. 
BC1831. PBC10B and, or lots of similar 
types. £4.95 

Z15 100 mixed diodes including:- zener, 

Z18 20 assorted zeners, 1 watt and 400mw 
£1.50 

Z20 10 assorted switches. Slide, push-
- button. mullibank. miniature. reed ete 

£1.20 
Delux FIBREGLASS printed circuit 
etching kits. 
Includes 100 sq. ins. of copperclad FIG 
board, lib ferric chloride, (made for U.S. 
Army.to MIl. SPEC.). 1 dalo etch resist pen. 
abraSive cleaner. tweezers, etch resist dish 
and instructions. OUR PRICE £5.95 
lib of FeCI. £2.25 
150 sq. ins. single sided board. £2.20 
150 SQ. ins. double sided board. £3.30 
UHF, Transistors T.V. TUNER with slow 

motion drive. AE.skt. and leads. £1.95 
lOO Miniature reed switches. £2.30 

MINIATURE MAINS 
TRANSFORMERS 

1 

t". all sorts of uses. ONLY £1. 3; for £2.50 
PP3 Battery Connectors 10 for SOp 

Miniature Press to Make Switches, Red 
knob. 3 for sap 
Subminiature S.P.C.O. Slide Switches. 6 
for SOp. 
Miniature D.P .C.O. Slide Switches. 6 for 
SOp. 
Standard 2P, 3 Position Slide Switch, 4 for 
SOp. 
4 .X HP11 Battery Holders (2 x 2 Flat type) 
with leads, 2 f o r sap. 
Assorted Fuse Holders including 20mm, 
P.C. Panel and chassis types. Pack of 7 for 

Jack Sockets, switched. Enclosed 
type. P.C. or panel mounting. With nuts and 
washers. 4 for sap. 
3.5mm Jack Plug on 2m of screened lead 
3 for £l. 

R.C. SUPPRESSORS 
250V. 1" x 't" ,< tIt. Ideal for fluorescent 
light suppression, car, and relays. Also for 
snubber networks 3 for £1 

ALTERNATOR RECTIFIERS 
Make lovely 60 amp 1 SOV bridges. 
Ideal for High Power Battery 
Chargers. Type 4AF1. Set of 4 (2 neg. 
case 2 pas. case) £2. 

(Liquorice AlIsortsl at the unbeatable 
price of £2 for 100 mixed. These 

of factory clearance lots Le. 
splllages, floor sweepings, cosmetic 
rejects etc. Also Mullard miniature 
electrolytics 200 mixed £2. 

TELESCOPIC AERIALS 
Chrome on brass, 9 section. 25" extended. 
PluQS into an .... 3.5mm jack socket. Ideal for 
S.W.R. meter p.ortable TV. etc. ONLY £1 
5 ASSORTED VIDEO GAME BOARDS, 
new but bits Contain 100's of useful 

BELLING LEE Coax. plugs. Aluminium 8 
for£1 
12V 1 .3W Zeners 10 for £1 
Aluminium finish, slider knobs. Standard 
fitting . 10 for £1 

UHF MODULATORS 
Calibrated to Channel 36 625 line UHF 
Housed in mela l box, 2t" x 2" x t". Complete 
with 9 feet of coax lead and TV plug. 
9V operation, ideal for video games. com-
puters etc. £2.50 ea with connection Data. 

Vernitron FM4 10.7MHz ceramic filters 
sap ea, 3 for £1. 

To: "GEMINI ELECTRONIC COMPONENTS" DEPT PW 
"THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8. 

Please Quote ZED Code Where shown. Send Cheque· or Postal Order. Add 60p P&P + 15% VAT. 
·Schools etc. SEND OFFICIAL ORDER 

ZeD PACKS now available for Callers at 50 Oeptford Broadway. London, S.E.8. 
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7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74112 
74166 
74118 
74119 
74120 

21 

74190 7405 0.14 7496 1.20 18p 
74191 7408 0.14 74107 0.25 18p 
74192 7409 0.14 741090.25 7400 0.20 22p 
74193 7410 0, 13 741120.25 7402 0.20 18p 
74194 7411 0.14 741130.25 7404 0.20 18p 
74195 74120.15 74114 0.25 7408 0.20 21p 
74196 7413 0.28 741220.40 7410 0.20 21p 
74197 7414 0.49 74123 0.55 7414 0.55 49p 
74198 7415 0.14 74124 1.80 7420 0.20 18p 
74199 1 7420 0.13 741250.29 7430 0.20 66p 
74221 1.00 7421 0.15 741260.29 7432 0.20 BF679S 55p 
74246 1.50 7422 0.15 741320.45 7442 0.80 BFR91 1.33 
74247 1.51 7426 0.18 741330.30 7448 1.03 BFW92 GOP 
74248 1 .89 7427 0.14 741360.25 7473 0.50 BFT95 99p 
74249 1.89 7428 0.35 74138 0.40 7474 0.50 BFY90 90p 
74251 1.05 7430 0.13 74139 0.40 7476 0.48 40238 8Sp 
74265 0.66 7432 0.14 74145 1.20 7483 0.98 BF256 38p 
74273 2.67 7433 0.16 74147 2.10 7485 0.98 2SK55 28p 
74278 2.49 7437 0.17 74148 7486 0.26 2SK 168 35p 
74279 0.89 7438 0.16 74151 74249 1.35 7489 2.68 J310 69p 
74283 1.30 7440 0.13 74153 74251 0.46 7490 0.80 J176 65p 
74284 3.50 7442 0.40 74154 74253 0.46 7493 0.80 40823 65p 
47285 3.50 7447 0,42 74155 74257 0.55 7495 0.94 40673 lSK51 

74258 0.39 74107 0.48 74290 1.00 7448 0.65 74156 3SK45 49p 
74293 1.05 7449 0.6' 74157 74259 0.3Q 74151 1.52 3SK51 54p 
74297 2.36 7451 0.14 74158 74260 0.70 74154 2.26 3SK60 58p 
74298 1.85 7454 0.15 74160 7d?f;f; 0.24 7415; 1.52 3SK88 1.24 

741600.80 74365 0.85 7455 0.15 74161 74273 0.90 MEM680 
74366 0.85 7463 1.50 74162 74275 3.20 74161 0.80 BF961 
74367 7473 0.21 74163 74279 0.35 74162 0.80 BC237 74368 7474 0.18 74164 74280 2.50 74163 0.80 BC238 74390 7475 0.28 74165 74283 0.44 74164 0.80 BC239 74393 7476 0.22 74166 74290 0.58 74165 0.84 
74490 7478 0.24 74168 74293 1.30 74173 0 .72 

7483 0.50 74169 74295 1.50 74174 0.72 
7485 0.70 74170 74298 1.50 74175 0.72 
7486 0.18 74173 74365 .0.35 74192 0.80 
7490 0.32 74366 0.35 74193 0.80 5 7491 1.25 74367 74195 0.80 BC 416 0.39 74368 74200 4.52 BC 546 0.38 74373 BC 556 74374 

74375 74902 0.38 
74377 74903 0.38 
74378 74904 0.38 74379 74905 5.64 74384 74906 0.38 74385 74907 0.38 74386 74908 0.84 74390 74909 '.52 74393 74910 3.62 74395 74914 0.86 74396 74918 0.98 74398 74925 4 .32 74399 2. 74926 4.32 74445 1.40 74927 4.32 74447 1.95 
74490 1.10 
74668 1.05 
74669 1.05 
74670 1.70 

Mullard Modules Ultra Sonic Transducers 40KC/S 
LPI171 LPI179 LP1186 LP1157 
IF. SHip AM.FM varicap Med & long 

Complete on 1 S" Screened cable £1.75 each 
Pairs £2.95 

Front end tuner 
Pair £5.75 £5.00 £2.50 Ultra sonic Transmittar 
Complete with Data Complele unit (uncased requires 1.5V) £3.25 

Foster Dynamic Microphones 
200 ohm impedence: £1.75 Pair 

Stareo Cassette Tape Heads 
Moving coil Complete on t.;hassis 

Quality replacement for most recorders with mounting 
plale. Record/Replay £2.S0 

Hewlett - Packard Displays (50S2-76501 HIGH 
Hall inch red common anode definilely Ihe brighle" EFFICIENCY Monsanto 
will replace (OllOl) & VERY BRIGHT Hall inch I + 1 Display Excellent character appearance. evenly lighted 
segments, wide viewing angle. body colour improves ONLY £1.00 each High Intensity 

£1 each 'Off segment contrast. Categorized for luminous 
intensity, use of like categories yields a uniform 
display. Consumption as low as 3mA per segment, 
designed for multiplex operation. Standard 14 pin 
dual-;n-line package configuration. 

Vero Computer Frames 
19 x 8" with 64 runners & guides. 
List price £43. Our price £17.95. 

.. 
SET OF 6 £5 

set of 4 £3.50 
Common anode 
14 Pin Oil 

Netional 4116 Dynamic (16K RAMI 
200 N/Seconds £1.95 
less 10% per 4. 15% per S. 

All items new slock - delivery by return post 
AD items inclusive of VAT & Post Paid. Quantity Discoum 15% per 10. 20% per 50. .-

BRITISH MADE 
, 52 KEY 7 BIT 

ASCII COOED 
, POSITIVE STROBE 

+5V·12V 
• FUll ASCII 

CHARACTERS 
• PARALLEL OUTPUT 

WITH STROBE 
• POWER LIGHT ON 

CONTROL ' 
• CHI P BY GENERAL 

INS-TRUMENT (GI.I 
.TIeOUTPUT 

• SUPERBLY MADE 
SIZE 13 x 5.5x 
1.5 ins 

Professional ASCII Keyboards 

The 'CHERRY' Compuler Keyboard 
• BLACK KEYS WITH 

WHITE LEOGENS 
• ESCAPE. SHIFT 

RETURN & RESET 
KEYS 

.. CONTROL REPEAT 
& BElL 

'Complete with OATA 

Ideal for use with TANGERINE. 
TRITON. TUSCAN, APPLE .nd mosl 
compulers. Ex·Slock lram HENRY·S 
ThiS IS defiOltelv Ihe BEST BUY FULLY 
GUARANTEED. S"ppl"d BRAND rn 
manulaclurers onglnal packmg Jusl post 
relTllllance lolal £3595 (met V A T & PosO 
404 Edgware 
London, W2, 
En land. 01-723-1008 
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75p 
70p 
8p 
8p 
8p 
81' 
8p 
8p 

lOp 
11p 
lOp 
11 
1 
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CURRENT OPTIONS INCLUDE 
* LCD 0 FM with built in I F offset, interfaca PCB * HUFF/PUFF vfo stabilizer * NB FM adapter ioe 8kHz multielement ceramic I F filter 
• Constant Z PIN diode attenuator 
• 12v low RF noise mains PSU 

IT internationa 

.. £23.75 

.. £9.60 

.. £9.95 

.. £4.95 

.. £7.95 

Wilmslow 
Audio 

THE firm for speakers', 
SEND SOp FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • 
BOWER & WILKINS • CASTLE. CELESTION 
• CHARTWELL • COLES • DALES FORD • 
DECCA • EAGLE • ELAC • EMI • FANE • 
GAUSS • GOODMANS • HARBETH • 
ISOPHON. I.M,F, . JORDAN. JORDAN WATTS 
• KEF. LOWTHER • McKENZIE • MISSION. 
MONITOR AUDIO. MOTOROLA • PEERLESS 
• RADFORD • RAM. ROGERS • RICHARD 
ALLAN • SEAS. SHACKMAN • TANGENT 
• TANNOY • VIDEOTONE • WHARFEDALE • 

WILMSLOW AUDIO LTD. (Dept. P.W.) 
35/39 CHURCH STREET, WILMSLOW, 

CHESHIRE SK9 1AS 
Tel: 0625529599 

FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC. 
Tel: 0625526213 

(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS 

Practical Wireless, August 1981 

* LOW DRIFT VARICAP TUNING (READILY ADAPTABLE FOR 
SYNTHESISED/ HUFF&PUFF STABllIZATION) * DUAL CONVERSION BASED ON A 3·4 MHz SSB IF, WITH 
MECHANICAL IF FILTER, AUDIO DERIVED AGC, BALANCED 
MIXER, WITH ON-BOARD AF AMP AND VOLTAGE REGULATOR 

* CAPACITY FOR UP TO 12HFIVHF/UHF 1 MHz WIDE CRYSTAL 
CONTROLLED CONVERTERS WITH TRACKED RF TUNING 

* EACH CONVERTER SELF CONTAINED - SO MORE CAN BE USED 
EXTERNALL Y IF REQUIRED. RF PATHS ARE DC SWITCHED AT 
LOW IMPEDANCE 

PRICES 
RX so Mk 11 tuneable 3·4MHz SSB receiverll F with MFL series 
2.4kHz mechanical SSB I F filter .. £42.66 
AlA but with low cost 4kHz CFM2 series filter .. £32.42 
Hf Converters, including crystal for the following bands : 
1·2MHz, 7·SMHz, 10·11MHz, 14·1 5MHz, 1S·19MHz, 21·22MHz 
24·25MHz, 2S·29MHz, 29-30MHz 
Hardware: Case, meters, pots, knobs (exe. DFMI 
Complete RX 80, 6 converters, switches, case, PSU 

• 3·4MHz IF frequency synrhesiser 
• 'UP Conversion' front end system 

.. £9.10 ea 

.. £25.00 

.. £132.50 

PLANNED 
ADDITIONS 
TO THE 
SYSTEM 

• AM IF adapter _ Noise blanker 
• VHF/ UHF converters with helical filters 

J. BIRKETT 
Partners: J. H. Birkett, J_ L. Birkett) 

Radio Component Suppliers 
25 The Strait, Lincoln. LN2 1JF 

EDDYSTONE TRANSMITTING VARIABLES 30+30pl 160p!) ' £2.20. 
FERRANTI WIRE ENDED DIODES 800 PIV 750mA 12 lor £1 . 
500 METRE REEL OF pvc CABLE13 Strands .01 9 at £10 carriage paid. 
80M CRYSTALS 10X Type,3642.5KHz or 3750KHz. Both 40p each. 
MINIATURE CERAMIC TRIMMERS 2.5 to 6pf, 3 to 10pf. 4.7 to 20pf. 7 to 35pf, 10 to 
40pf, 10 to 60pt. All at 15p each. 
MAINS TRANSFORMERS 240 Volt input. Output 24 volt Tapped at 14 \lolt 1 amp .. £1 .30 
IPSoP 30p). 
JUMBO ORP12 CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL Type RPV1B 
£1.65 each. 
LEAD SULPHIDE PHOTOCONDUCTIVE CELL RPV 75 with data . 3 .S0. 
RPY7SA WITH GERMANIUM FILTER . £4.S0. 
ORP62 CELL with data ,.· £1 .30. 
SUB-MINIATURE AXIAL RED LED5- CQV60 . 20p each. 
MULLARD PHOTO TRANSISTORS SPX 70 . SOp. 
SLOTTED OPTO INFRA RED SOURCE SWITCH . £1.S0. 
X BAND GUNN DIODES with data .. £1 .65. 
SOLDER- IN FEED THRUS 6.8pf. 27pf. 300pf, 1000pf. 20p doz. 
4S00 PIV 2 AMP DIODES at £1.S0 each. 
VARIABLE CAPACITORS lO T 10+ lOpf .. 15p each. 
6.2 VOLT WIRE ENDED ·2 WATT ZENERS " ISp, S for 60p. 
HEWLETT PACKARD HOT CARRIER DIODES 5082-2800 . 40p. 
VHF FETS J304 • 30p, BF 256C .· 4 for 7Sp. 
FERRITE BEADS FXll 15 -' ISp doz. t " Long Type 6 for lOp. 
MULLARD SUB-MINIATURE DISCS 1000pf 63v.w .. 2Sp doz. 
DISC CERAMICS .1 uf lBv.w .. . 22uf 7v.w .. . Suf 12v.w., AII5p each. 
VERNITRON FM410.7MHz FILTERS ,. 3 lor £1 . 
MINIATURE CERAMIC TAG STRIPS 12 way Opp15p, 2 1 wav .. 20p. 
3/1 6" COIL FORMERS with core at 6 for 25p. 
TORROIOAL TRANSFORMERS 240 Volt Input. Output 30 Volt 500mA .. £2.30. 
H .F-VHF POWER TRANSISTOR 587BlY 40 watts. 26 to 70 MHz '. £3 each. 
2 CHANNEL HIGH SPEED DRIVER WITH SPST J FET SWITCHES Type OGI82 wilh 
data . £1 .15 each. 
POWER TRANSISTORS 2N4348 140 Volt 10 amp ' 65p., 2N6212 PNP 350 volt 2 amp . 
6Sp, SOT 96306 300 Volt 50 amp at £1.65, QC 36 SOp. 
GENERAL PURPOSE NPN TRANSISTORS BSV95A > 6 fa. SOp. 
TRW UHF POWER TRANSISTORS useful up to 980MHz FT 1200MHz 12 Vol t 2 watt oul 
Type PT 4642 • £2.S0. 
VARIABLE CAPACITORS 5pf •. 7Sp, 10·· 10 . 10pf • 7Sp, 250 . 250pl • SSp, 
200 . 200· .. 20· 20pf . 75p, 250 .-250 . 20 ... 20 - 20pf ..: 75p. 
R. F. CHOKES 10U.H .. 33U.H .. 330U.H .. All al 7p, 1000U .H .• 12p. 
MULLARO BLY55 175MHz 13 Volt 4 watt 400mW Drive "" £4. 
MULLARD 175MHz40 watt 5 watt Drive. 570Bl Y 28 volt .. £8.30. 
MULLARD l0G0pf 63v.w ., DISC CERAMICS at 2Sp doz. 
MULLARD UHF POWER MODULE BGV22C, 380-412MH,. 2.5 watt . £12.S0. 

Please add 30p for post and packing. Orders over £3 post free. 
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l1li I 
I I Phone your order with Access or Barclaycard 

Inc. VAT. and P.P. QUANTITY REaD. 

X5 KIT £16·95 1: __ _ 
10 

I enclose cheque/PO's tor 

£_--
Cheque No. 

• 'iiiiill 

FULLY PROTECTED 
13·5 volt TRANSCEIVER 

POWER SUPPLIES 
1 Short Circuit Proof 
2 Foldback Current Limit 
3 Overvoltage Crowbar Protection 
4 Fused Output Protection 
5 10 mV (Max.) Output Ripple 
6 Bener Than 1 % Regulation 
7 Thermal Overload Protection 
8 Surge Rating 1 x Cont. Rating 

4 Amp £27.95 + £1.00 Carr. 
6 Amp £44.95'" £2.00 Carr. 

12Amp £69.00 + £2.00Carr. 
24Amp £92.00 + £3 .00Carr. 

NEW VHFWAVEMETER 
130 MH.to 450 MH,. 
£24.95 inc VAT and Carr. 

DAVTREND LIMITED 
89, Kimbolton Road, 
Portsmouth, Hants. 

Access Cards Accepted 
All Prices Include VAT. 
MANUFACTURED IN UK. 

Ports (0705) 816237 A 
VV 

BEST SELLERS . .. 
RECHARGEABLE CELLS by SANYO·CAONICA Size AA 99p. C 2.27. D 3.76. PP3 4.10 
with lags: AA 1.06, C 2.43, 0 3.99. 
CHARGERS PP3 4.75. AA 4.95. A. C. 0 7.60. 
PLASTIC BOXES PBI 116 x 77 x 35mm 62p 
Breadboards EUlo 5.10N, Veroblock 3.63 . 
Bimboard S.03. Buuer 6·15V SOp. 

3.21 . 
ElECTROl YTICS lull range. 
CONNECTORS •• jack plug 32p. skt 12p. 3.5mm jack plug 17p. sktl4p. 2.5mm 12p. 
DIP header 14 pin 38p, 16 pin 43p. 
Ouick lest mains biock 5.25 
Fuse holders 20mm panel 22p, chassis 6p. 
HAlL·EFFECT devices hom I.S9N. 
Heat sinks Power 1.25° CIW 2.85; finger type T03 25p. T0220 25p. 
INTEGRATEO CIRCUITS - hundreds 01 types : 741 18p, 555 23p, CA3140E 40p. 
lM3BON 99p.lM3914N 2.6B. S566B 2.14. TCA965 1.20. 
le holders 8 pin 9p, 14·40 pin lp per pin. 
KNOBS. screw filtings i" from 16p 
loudspeakers 2.112" 8 or64 ohms 93p. 
Magneto resistOls Irom 1.60N 
Meters, panel 60 x 45mm 50uA·1A ea 4.80 

uhrabright 21 p all colours 
POTENTIOMETERS carbon 20mm dia. 100R·2M2 lin. 220R·4Ml log single 29p, 1 K· 
2M2 lin. 4K7·2M21og duals. ea 81p. Add 51p il required with switch 
SlideJS mono 12p. Slereo 1.18. bezel 34p 
Wirl!Wound 25R· I OK, 3 wall ea 1.50. 
PRINTED CIRCUIT MATERIALS. 300 • 150mm S/S SRBP 1.25. I/gl 1.90. 500gm 
fw ic chloride lab grade 3.40. Posiliv 20 photo resist 15ml I.S5. Etch resisl pen 1.05. 
stlver paint 3g 4.14N. Relays 12v coil 3P2W lOA conlacts 2.90. ResistOls lW. tW, jW 
5% ea 2p. Metal oxide TR5 2% 5p, film MR25 5p. 
SEMICONDUCTORS IN4007 6p. IN4148 3p. RCA2N3055 70p. BCI07 ·9 I.mily 
14p. BCI821212 I.mily 9p. 8fR34A 63,. BFT65 1.19. CI0601 45p. TlP31A132A ea 
44p. TlP41A/42A ea 45p. TlP2955fT1P3055 ea 55p. 
Sold81 500gm 60140 20SWG 7.30N 
IRONS Antex C. CCN. ex 01 X25 ea 4.40N. Oryx 50 temperature contlolled II .S0N. 
ISO ·TlP cordless with charger 24.00N. 
SWITCHES slider OPDT min lap, std 20p. Wa ... echange IPI2W, 2P6W. 3P4W, 4P3W 

81ty 
SPOT 

Miniature drills. 12V de TITAN 1 0.28N.1ITAN kit 17 .GSH. Stand 12.00N. 
Tonts CK pliers 4.70. cuum 6.10. sltillpers 4.95. 
Vero wiring system kit 4.42. wire 1.11. 
Computers Nascom I built fI40.00N. 

(less 8 x 4118'5 £225.00NI, PIS ki1. 3 amp 

BEST 
SERVICE 

* KEEN BUYERS I 
A S.A.E. BRINGS 

COMPREHENSIVE 
PRICE LIST 

IValid 3 mths.l 
COVERING 

CATALOGUE 'SI 
ACCESS AND 

BARCLAYCARDS 
ACCEPTED 

EVERYTHING 
BRAND NEW & 
GUARANTEED 

HARD TO fiND 
ITEMS 

KEEN PRICES & 
DISCOUNTS 

SPECIAL 
OUANTITY 

DISCOUNTS 
SPEEDY 

TURN ROUND 
ON ORDERS 

NO PIP CHARGES 
ON. U.K. CWO. 
ORDERS OVER 
f5 .75. IAdd 

handlw'1 cha{qe 
ol40p it under). 

* PLEASE ADD 15% 
V.A.T TO TOTAL 
VALUE Of All 

ORDERS. 

* Shop Hours-
9-5.30: 

Sots. 9-1 pm . 

ELECTROVALUE LTD. DEPT. F'Wn. 28 St J. Road. EagIofiIIcI G.-. E ...... SlImY 1W20 OH8. 
Ph ... Egh .. JJ60J ISTD 0784.londoo 811. T .... 284475 
No/theIR Branch (Personal Shoppers only) 680 Durnage Lane, Burnage, Manchester MI9 1 NA. Phone (061) 432 4945. 
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BI-PAIl N EW EXTE NDED 1 981 RANG E 
AERIALS KNOBS SOLDERING EQUIPMENT 
105 Mount 3 .00 1101 Slack/Silver Knob 0 .28 1925 12 volt soldering iron M LX 5 .46 
106 9.50 1102 Cal ibraled Knpb 0.30 1927 MUlticore solder 22 swg tube 1.00 
107 FM Indoor Ribbon Aeria l 0.50 1103 Alii PA 100 Knob 0.46 1928 Multicore so lder 22 swg ree l 3 .50 
108 4 Section Car Aerial (Stainless) 2.16 1104 Heavy Brushed Alii Knob 15mm 0 .32 1929 Multicore solder 18 swg reel 3 .50 
109 4 Section Car Aerial (Chrome) 1.80 1105 Heavy Brushed Alii Knob 22mm 0.40 1930 Oesolder braid 0 .75 
11 0 8 Section 1200mm Telescopic Aerial 2.00 1106 Heavy Brushed Alii Knob 28mm 0 .5 2 1931 X25 Soldering Iron 4 .20 
11, . 8 Section 750mm Telescopic Aeria l 2 .60 1107 Mat! Black Knob 17mm 0 .40 1932 

Bit 
0 .50 

,, 2 ) 5 Section 570mm Telescopic Aerial 2 .64 1108 Matt Black Knob 24mm 0 .46 1933 0 .50 
113 Roof Mounting Aerial (Carl 3.80 1109 Matt Black Knob 28mm 0 .56 1934 X2 5 3/32" replacement Bit 0.50 

11 10 All Meta l Serated Edge Knob 1 Smm 0 .3 4 1935 X2S Replacement Element 1.80 
1111 All Metal Serated Edge Knob 24mm 0 .48 1936 Desolder Pump 5 .56 

AUDIO LEADS 1112 30mm 0 .60 1937 Desolder Pump Nozzles 0.64 
114 Spin - 3.Smm 3 & S connected 0 .65 111 3 0 .24 1938 SK 1 Soldering Kit 7 .00 
115·. Spin - 3.Smm 1 & 4 connected 0 .65 1114 Black Pointer Knob 0 .22 1939 ST3 Iron Stand 1 .60 
11 6 Car Aerial Ext l ead 1 .00 1115 Black/Chrome Instrument Knob 22mm 0 .32 1940 Horizontal lC Desoldering Bit 1 .95 
117 Mains Cassette Lead 0.4 8 1 11 6 Alii Push Button Knob 11 mm 0 .14 1941 Vertical le Desoldering Bit 1.95 
119 2 x 2 pin Plug in In Line Stereo J ack Socket 0.74 1117 Black Plastic Slider Knob 0.12 1942 Antex Heat Shunt 0 .15 
120 Universa l Car A.daptor Plug 0 .52 1118 Chrome Slider Knob 0 .14 1943 CCN240 Soldering Iron 4 .20 
123 20ft . Coiled GUitar Lead 1.50 1119 Chrome/Black Slider Knob 0 .22 1944 CCN240 3/ 32 " Replacement Bit 0 .50 
125 S pin to S pin DIN 0 .6 5 1945 

Bit 
0 .50 

126 S pin to DIN to open ends 0 .65 M ICROPHONES et c. 1946 0 .50 
127 S pin to DIN to 4 Phono Plugs 1 .00 1325 Crystal Oesk Mike 3.30 1947 CCN240 Replacement Elemenl 1 .90 
128 

image) 
0.75 1326 Cassette Mike 2.4mm + 3.Smm Plugs 1.46 19 48 C240 SolderinR Iron 4 .20 

129' 0 .72 1949 C240 3/ 32" Replacement Bil 0 .50 
130 2 pin Plug to 2 pin Line Socket 5 mtrs 0 .55 

1327 Dynamic Cassette Mike 1 .86 1950 
Bit 

0 .50 
132 2 pin Plug to 2 pin line Socket 10 mtrs 0 .85 1328 Dual Imp Dynamic Mike 10.50 1951 0 .50 
133 S pin Plug to 2 Phono Plug 0 .65 

1329 Dual Imp Condenser Mike 13.20 1952 C240 Replacement Element 1.70 1330 Plastic Mike Holder 0 .66 136 Headphone ext lead 6 mtrs 1 .50 1331 W indshield M edium (Pair) 1 .38 1953 
Bit 

4.20 
1332 1.92 1954 0.50 

A.B.S . PLASTIC BOXES ENAM. COPPER WIRE 20. 1333 2 .60 1955 Model G .}" Replacement Bit 0.50 
1956 Model G 3/ 16" Replacement Bit 0.50 14 1 4" x 1"x 2" 1 .08 365 40swg 1.00 1334 Gooseneck S15mm (Chrome) 3.50 1957 Model G Replacement Element 1.90 

142 4.4" x 1.22" ;.: 2. 44 " 1 .24 366 38 swg 0.88 1335 Mike Floor Stand 10.70 
143 4.7 S" x l. S6"x2.S6" 1 .30 367 36 swg 0 .90 1336 Cassette Deck Mike SK ohm 5.30 MAINS PLUGS AND SOCKETS 144 6 .00" , 2 .00" , 3 .15" 1 .50 368 34 swg 0 .8 2 1337 M ike Boom Arm 8 .80 16 18 13 Amp Rubber Plug 0 .52 145 7.5" , 2 .38" , 4 .33" 2 .64 369 32 sw g 0 .80 1338 Crysta l Mike Insert 0 .52 
146 2.8", 4.37" , 1.63" 1 .40 370 30 swg 0.80 1339 Two-Station Intercom 6 .60 16 19 13 Amp Plastic Plug 0.4 6 
147 3.78" x6.33" x2.06" 1 .92 37 1 0 .76 1340 Mobile or CB Mike 600 ohms 5.98 1620 13 Amp Free Socket 0 .50 
148 5.63" x4. 14" x2.19" 2 .14 372 

28swg 
0 .74 1341 M obile or C8 M ike 250 ohms 6 .00 162 1 13 Amp 2 way Free Socket 1 .50 

26swg 1622 13 Amp 4 way Free Socket 4 .20 149 5.63" x6 .7" x2. 19" 2 .62 373 24 swg 0 .66 2019 2 Amp Terminal Block 
f 

0 .24 150 6.65" x4 .98" , 2.76" 3 .84 374 22 swg 0 .62 S EMICONDUCTOR HARDWARE 2020 5 Amp Terminal Block 12 w ay 0 .24 151 9 .57" ' 7.36" x4.06" 5 .8 2 375 20swg 0 .60 867 T0220 0 .20 
376 18swg 0 .60 868 T03 0 .20 

POTS VERO CASES 377 16swg 0 .52 869 S055 Insulating kits 0.20 MIN PRESETS 9p EACH 
152 1"' 2 13/ 16" x 115/ 16" 8 1ack 0 .4 7 378 14 swg 0 .52 870 T066 in packs of S 0 .20 1801 100 ohm Horizontal 153 l " x213/ 16" x 115/ 16" White 0 .47 871 T064 0 .20 183 1 lK lin Single Pots 32 
154 Vero 3" x St"x 8 " box 4.8 2 872 T048 0.20 1832 2K2 lin Single Po ts 32 1802 220 ohm Horizontal 

TINNED COP. W IRE 40. 873 T03 Single Heat Sink 0 .26 1833 4K7 Un Single Pots 32 1803 470 ohm Horizontal 
INSTRUMENT CASES 379 24 swg 0.94 1834 10K Un Single Pots 32 1804 lK Horizonta l 
155 380 22 swg 0 .83 874 T03 Double Heat Sink 1 .35 1835 22K 32 1805 2K2 Horizontal 1 .70 8 75 Double Sided Heat Sink 2.65 Un Single Pots 
156 2 .63 38 1 20 swg 0.8 6 876 T05/39 Heat Sink 0.15 1836 47K Un Single Pots 3 2 1806 4K7 Horizonta l 
157 1.64 382 1Bswg 0 .90 877 TO 18 Heat Sink 0.1 5 1837 l OOK Un Single Pots 32 1807 10K Horizonta l 
158 2 .20 383 16 swg 0.78 878 TO 1 Heat Sink 0.10 1838 220K Un Sing le Pots 32 1808 22K Horizonta l 

879 T0220 Heal Sink 0.15 1839 470K Un Single Pots 32 1809 47K Horizontal 
ALUM BOXES HARDWARE IN ·PACKS 880 T066 Transistor Cover 0 .14 1840 l M Un Single Pots 32 1810 l OOK Horizontal 
159 Sl l1 :.; 2-1-" x 1i " 0.8 3 OF25 881 T03 Transistor Cover 0 .14 184 1 2M2 lin Single Pots 32 18 11 220K Horizontal 
160 4'x 4" x l '11 0.83 839 OBA 1" Bolt 0.70 1842 4K7 Log Single Pots 32 1812 470K Horizontal 
161 4" x 2' '' .X TIll 0.83 840 OBA 1" Bolt 0 .40 1843 10K Log Sing le Pots 32 1813 l M Horizontal 
162 5 " , , 1" ' 1#" 0 .93 842 2BA 1-' 80lt 0 .35 METERS lB44 22K Log Sing le Pots 32 1814 2M2 Horizontal 
163 41 ' 2f x2 0 .8 3 843 2BA ' '' Boh 0.30 1305 2" Meter 2 Amps 2 .88 lB4 5 47K Log Single Pots 32 18 15 4M7 Horizontal 
164 3" ".( 2 x 1" 0 .57 844 28 A l " 8 01t 0 .32 1307 2" Meter SOU A 2.88 1846 lOOK Log Single Pots 32 
165 7" x S" x 2 ' " 1.30 845 4BA 1" 801t 0 .28 1308 2" Meter 100UA 2.88 1847 220K Log Single Pots 32 1816 100 ohm ve rt ical 
166 8" x 6" , 3' 1.68 846 4BA 1" Bolt 0 .20 1309 2" Meter SOOUA 2.88 184 8 470K l og Sing le Pots 32 18 17 220 ohm ve rt ica l 
167 6"x 4" x 2" 1.12 84 7 4BA T" 80lt 0 .18 13 10 2" Meter 1MA 2.88 1849 l M Log Sing le Pots 32 1818 470 ohm vertica l 
168 Sloping Box - l arge 6.97 848 6BA 1" 8 01t 0 .24 13 11 2" Meter SO volts 2.88 1850 2M2 32 18 19 lK vertical 
169 Sloping Box - Small 4 .63 849 6BA I II Bolt 0.18 1312 SWR and FS Meter 9 .50 1851 4K7 89 1820 2K2 vertical 

850 68A T" 801t 0 .20 1313 SWR and Power Meter 11 .90 1852 10K lin Dual Pots 89 182 1 4K7 vertical 
CASSETTES 851 OBA Tags 0 .20 1315 Test Meter 20,000 OPV 24.75 1853 22K Un Dual Pots 89 1822 10K ve rt ical 
30 1 Low Cost C60 0.36 852 2B A Solder Tags 0 .16 1316 Multi Tester RE185M 40.00 1854 47K Un Dual Pots 89 1823 22K vertica l 
302 l ow Cost C90 0.45 853 4BA Solder Tags 0.1 4 1317 Double VU Meter 3 .25 1855 lOOK l in Dual Pots 89 1824 47K vertica l 
303 Low Cost C 1 20 0 .65 854 6BA Solder Tags 0 .12 13 19 100-0- 100 UA M eter 4Smm 1 .90 1856 220K lin Dual Pots 89 1825 lOOK vertical 
304 30 M in Letter Tape 0.38 B55 OBA Fu ll Nut 0 .42 1320 Min l evel Meter 23mm 0.95 18 57 4 70K Lin Dual Pots 89 1826 220K verticaf 
305 Empty library Case 0 .12 856 2BA Fu ll Nut 0.26 1321 VU Meter 40mm 1.96 1858 lM lin Dual Pots 89 1827 470K vertical 

857 4BA Full NUl 0 .1 8 1322 Test Meler 1000PV 6 .50 1859 2M2 lin Dual Pots 89 1828 l M vert ical 
CAPS, CHOKES, TRIMMERS 858 6BA Fu ll Nut 0.1 8 1323 Test M eter 20,000 OPV 12.40 1860 4K7 Log Dual Pots 89 l B29 2M2 vertical 
32 7 Jackson Coupling 0 .74 859 OBAWasher 0 .12 1324 Test Meter SO,OOO OPV 19.75 186 1 10K l og Dual Pots 89 1830 4M7 vertical 
328 J ackson Slow Motion Drive 1 .38 860 2BA Washer 0.09 SWITCH ES 

1862 22K Log Dual Pots 89 
329 Jackson 300P F Dilecon 2.64 86 1 48A Washer 0 .09 1863 47K l og Dual Pots 89 
330 Jackson SOOP F Dilecon 3.1 0 862 6BA Washer 0 .09 1958 Min SPST Toggle Swi tch 0 .70 1864 l OOK Log Dual Pots 89 T RANSFORM ERS 
33 1 Jackson 01-36SPF 2.86 1959 Min SPOT Toggle Switch 0 .75 1865 220K Log Dual Pots 89 2021 S-Q-6v 100mA 0.90 
332 Jackson 02-36SPF Dual 4.3 4 FUSE HOLDERS 1960 M in OPOT Toggle Switch 0 .80 1866 470K l og Dual Pots 89 2022 9·0-9v 75mA 0.90 
333 J ackson 804 10PF 2 .62 506 20mm Chassis Fuse 

196 1 M in OPDT Centre OH Switch 0.95 1867 lM l og Dual Pots 89 2023 12-Q- 12v 100mA 1.16 

334 Jackson 804 25PF 2 .88 1962 Push 8ulton SPST 0.90 1868 2M2 l og Dual Pots 89 2024 0-6v ()'6v 280mA ' .80 
Holder 0 .14 1963 Push Button SPOT 0.95 20260- 12v(). 12v 1 SOmA '.80 335 Jackson 804 SOP F 2 .88 507 1 t" Chassis Fuse 1869 

336 Jackson 804 100PF 3 .42 1964 Push 8unon DPDT 0.98 1870 4K7 Un switched pots 76 2026 6-o-Sv 1 Amp 2.40 
337 Trimmer Cap 40PF 0.20 Holder 0 .14 1965 t P 12W Rotary Switch 0.60 187 1 10K Un swi tched pots 76 2027 9'()·9v I Amp 2.00 
338 Trimmer Cap 250PF 0.25 508 1 i " Car in l ine Fuse 1966 2P 6W Rotary Switch 0.60 1872 22K Un switched pots 76 2028 12-Q-12v 1 Amp 2." 
339 Trimmer Cap 4S0PF 0.30 Holder 0 .12 1967 3P 4W Rotary Switch 0 .60 1873 47K Un switched pots 76 2029 15-o-15v 1 Amp 2,16 
340 Trimmer Cap 750PF 0.34 509 20mm Panel Fuse 1968 4P 3W Rotary Switch 0.60 1874 lOOK Lin switched pots 76 2031 Multi tllP TAmp 3.40 
357 Repanco CH 1 2 .SM H 0.44 Holder 0.26 1973 Min DPDT Slide Switch 0.15 1875 220K Un switched pots 76 2032 Multi tllP t Amp 4.80 
358 Repanco CH2 S.OMH 0 .50 

5 10 1 t " Panel Fuse Holder 1974 Std Slide Switch 0 .16 1876 470K Un switched pots 76 2033 Multi tllP 2 Amp 8.40 
359 Repanco CH3 7.SMH 0.50 0.32 1975 SPST Togg le Switch 0.33 1877 lM Un switched pots 76 2034 0-3Sv 1.7 Amp 4.90 
360 Repanco CH4 1 O.OM H 0.56 1976 DPDT Toggle Switch 0 .46 1878 2M2 Lin switched pots 76 2035 O-S5v 2 Amp 8 .85 
361 Repanco CHS 1.SMH 0 .44 FUSES : 1977 Rotary On·Off Switch 0 .56 1879 4K7 Log switched rots 76 2036 0- 17v 750mA 2 .8 5 
362 Repanco CH6 SUH 0 .38 Q uick Blo w 20mm : 19 78 Push to M ake Switch 0 .1 5 1880 10K Log switched pots 76 2037 Min lIudio outpu t 0 .26 
363 Repanco DRX1 Coi l 0 .60 6 11 1S0mA 0 .06 1979 Push to Break Switch 0 .19 1881 22K Log switched pots 76 2038 min audio driver 0 .38 
364 Repanco DRR 2 Coil 1.00 6 12 250MA 0 .06 1981 SPST Rocker Switch (B lack) 0.32 1882 47K l og switched pots 76 2039 Q-2Ov 1 Amp 3.80 

613 500MA 0.06 1982 SPST Rocker Switch (White) 0 .3 2 1883 lOOK Log switched pots 76 2040 O·45-55v 1.5 Amps 8 .46 
ELECTROLYTIC CAPACITORS 614 800MA 0 .07 1983 SPST Rocker Swi tch (B lue) 0.32 1884 220K Log sw itched pots 76 204 1 0-55·65v 1 Amps 8.46 
430 470uF 50v 0 .30 615 1 Amp 0 .06 1984 SPST Rocker Switch (Yellow ) 0 .32 18B5 470K Log switched pots 76 2042 0-25v 2 Amps .... 
431 1000uF 25v 0 .40 616 l.SAmp 0 .07 1985 SPST Rocker Switch (Luminous) 0 .32 1886 lM Log switched pots 76 2043 15.()· 15 150mA 2.40 
432 1000uF 63v 1 .00 6 17 2.0Amp 0 .06 1986 Sub min SPST Toggle Switch 0.54 1887 2M2 Log switched pots 76 
433 1000uF 100v 1.25 6 18 2.5 Amp 0 .06 1987 Sub min SPOT Toggle Switch 0 .58 1888 l OOK Log-Anll Log Dual Pot 89 
435 2200uF 25v 0 .70 6 19 3.0Amp 0 .06 1988 Sub min DPDT Toggle Switch 0 .6 2 1889 5K l og pot 1 6mm SWitched 36 20 17 
436 2200uF 40v 1.20 620 3. 15Amp 0 .07 1989 Keyboard 24 way 1.50 1890 5K Log pot 17mm SWitched 48 PICK UP FOR 
437 2200uF 100v 2.00 62 1 S.OAmp 0.06 1990 Keyboard 40 way 1.60 1 B91 10 ohm wire wound pots 85 ACOUSTIC GU ITAR 
438 3300uF 100v 2 .40 Semi Delay: 20mm 199 1 Keyboard Sw itch 0 .20 1892 22 ohm wire wound pots 85 £5.50 
439 4100uF 25v 0 .90 622 100MA 0.08 1992 Push to Make Switch (melal body) 0.3 2 1893 4 7 ohm wi re wound pots 85 
440 4700uF 63v 2.30 623 250MA 0.08 1894 100 ohm wi re wound pots 85 

624 500MA 0 .08 TOO LS CROC CLIP S ETC 1895 220 ohm wire wound pOts 85 2018 
BATTERY HOLDERS 625 1 Amp 0 .07 1896 470 ohm wire wound pots 85 TELEPHONE 
200 Balt Holder 2 x HP7 short 0 .18 626 1.6Amp 0 .07 2001 Insulated croc clips (Red) 0 .06 1897 I K ohm wire wound pots 85 PICK UP COil 
201 Batt Holder 4 x HP7 short 0 .1 9 627 2Amp 0.07 2002 Jnsulated croc clips (Black) 0 .06 1898 2 K ohm wire wound pots 85 £0.66 
202 Batt Holder 6 }( H P7 short 0 .20 628 2.5 Amp 0 .07 2003 1 t insu lated croc clips (Red) 0.07 1899 4K7 ohm wire wound pots 85 
203 Balt Holder4 x HP710ng 0.19 629 3 . 1SAmp 0 .07 2004 1 insulated croc clips (B lack) 0.0 7 
204 PP3 Battery Clips 0 .07 630 S.OAmp 0.07 200S 30 Amp croc clips 1 OOmm per pair 0 .74 CABLE per m etre 170 
205 PP9 Battery Clips 0 .12 2006 Test l eads 0 .55 390 Light Mic Cable 0.10 QUICK TEST BLOCK 
206 Batt Ho lder4 x HP11 long 0 .25 0 .06 2007 Tesl Lead Kit 1.70 391 Twin Mic Cable 0.19 · KEYNECTOR· 
207 Batt Holder4 x HP11 short 0 .25 632 500MA 0 .06 2008 4mm Test lead Sel 1.36 392 Fig . 8 Stereo Cable 0. 12 £6.50 
208 Batt Holder 4 )( H P2 long 0 .30 634 800MA 0 .06 2009 4mm Tesl Prods Sel 0.52 393 4 Way SCR Cable 0 .3 5 

635 1 Amp 0 .06 2010 Pince r ACl ion Prod Set 1.40 394 4 Way Ind. Screened Cable 0 .18 MAINS FUSES 
636 l.SAmp 0 .06 2011 Cutters 5 .50 395 . Heavy Mic Cable 0.25 13A PLUG TYPE 

ETC HANT AND PENS 637 2.0Amp 0.06 2012 Pliers 5.20 396 3 Amp 3 Core Mains Cable 0.16 643 
lA } 638 2.5 Amp 0.06 2013 Croc clip test set 1 .00 397 Tw in Oval Mains 0 .10 644 2A 

1610 Dalo Etch Resist Pen 0.90 369 3Amp 0 .06 20 14 Resistance sub box 4.30 398 Fig. 8 Speaker Cable 0 .07 645 3A £0.12 each 
161 1 Ferric Chloride t lb pack 0.9 5 641 4Amp 0.06 201S IC Extraction Tool 0 .64 399 l ow Loss Coax. 7 S ohms 0 .20 646 5A 
16 12 'pentel Etch Resist Pen 0.65 642 5Amp 0 .06 2016 Neon Mains Tester/ Screwdriver 0 .52 400 Uniradio 76-500hms coax. 0 .30 647 13A 

SI-PAIl Send your orders to Dept PW8 BI·PAK PO BOX 6 WARE HERTS 
SHOP AT 3 8ALDOCK ST WARE HERTS 
TERMS CASH W ITH ORDER SAME DAY DESPATCH ACCESS 
8ARCLAYYCARD ALSO ACCEPTED TEL (092013182 GIRO 386 7006 
ADO 1Soo VAT AND SOp PER ORDER POSTAGE AND PACKING 
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HERE IT IS ... 
OFF THE SHELF 

DELIVERY ON THESE ® 

IFLUKEI THE EVER POPULAR 
8022A HAND-HELD DMM IFLUKEI 

BRAND NEW FROM FLUKE ... 
NOW AVAILABLE 

THE B024A HAND HELD DMM 
This model incorporates alllhe features of the 
8Q20A but in add ition has ' 
A peak hold swi tch which can be used in AC 
or DC for volts and currenl function s 
Audible continuity test ing and level de tection 
for sensing logic levels. 
A temperalUre (OC) range for use with a ther-
mocouple . 

£155 
Carriage and Insurance £3 

The follow ing IIcc •• aoria . ara in .tock 

Consioer the following feat ures : 
6 resIstance ranges from 200 ohm -
20 Ohms. 
8 cunent from 2mA-2A 
AC/OC 
10 voltage from 200 mv-
1000v OC· 200 mc- 7 50V AC 
Pockct size - weighing only 3 70 
gms. 
Full overload p rotection - will 
withst<lnd 6kv spikcs. 
Rugged construction - virtually in-

Meets tough military specs. - drop 
proof. 
In line. pushblll10n operation for 
single· handed useage 
Incorpora tes low power emos chip 
for low power consumpl ion 
All plus a 2 · ycar full guarantee. 

801 OA AN D 8012A 
BENCH MODEL D.M.M.s 

now 
Y8008 Touch and Hold Probe ... £29.00 

. £89 
Carriage and Insurance [3 

Soft carrying case 
£ 8 ext ra 

The 801 OA is a general purpose. bench/ portable digital 
mull imeter w it ll mOre funct ions and fea tures than ever 
offere(1 for such a low price. I tS companion , the 8012A. 
has iclemical charac l eristics except tha t it has two 
adr1ilLonallow resistance ranges. 20 and 200 to replace 
til e 801 OAs 10 cLm perc cu rrent range. BOT-1S0C Temperature Probe (Cl ....... £66.00 

801-600 Clamp-on AC Current Probe £61 .00 
80J- 10 Current Probe.. £22.00 

Even more sophist icated the Fluke 8020A. 

The BO t OAand BOt2A fea lure : 
1 0 ranges from 200mv- 1000v dc. 200mv-7 5v ac. 
3 cOMluc l ance from 2 mS-200nS. 

Identica l in most respects to the 8022A but in addition 
incorporates a conductance range from 2mS-200nS. 

6 rcs ist;mce ranges from 2000 -20rnO - the 8012A has 
two itCl rlitional resistance ranges 20 and 200 . 
10 current ranges from 2001JA·2A AC/ OC - the 801 OA 
has two arlrliliol1C1I curren t rang es l OA AC and lOA DC. Price £125 80 1 OA £167 80 12A £218 

Carriage and Insurance (3 .00 Carriage and Insurance E3. 

A handsome soft carrying case is included (this model only) 
The 801 OA is also available wi th IWO rechargeable 
Nicad size C batteries installed in option - 0 1 a + £193.00. 

P LEASE ADD 15% VAT TO A LL ORDERS except where items m arked " VAT Included". CALLERS WELCOME. 
We are open 9 a.m .-6 p.m. Monday-Saturdays. We carry a very large selection of electronic components and electro-mechanical items. Special quotations 

on quant ities. 

ELECTRO-TECH COMPONENTS LTD. 
364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667 

OR BUSIN ESS 

ICOM 
distinct ive 

Did you 
top quality 

Home Office Approved, Marine 
Private Land Mobile Radio? 

....; are well known 
Amateur Radio 

",,>know they also 

for thei r 
products. 
produce 

THE ICM25 D 
- 25W synthesized 

..,s-Marine VH F Radio £ 1 9 9+ VAT 

THE IC100 E 
- 10W FM High Band 

? 

Channel Rad io £ 3 2 5 + VAT 
We also have a few dealerships 1 

available for the IC 1 ODE. 

I Thanet&'.O¥ et L .... & . . T .. , 02213f63BS9 I 

July 79 
July 79 
July 79 
JuLy 79 
August 79 
August 79 
August 79 
September 79 
October 79 
OCLober 79 
January 80 
January 80 
January 80 
Janllary80 
January 80 
January 80 
MarCh 80 
AWit80 
ApriL 80 
April 80 
April 80 
April BD 
April BD 
April BD 
MaV80 
May 80 
June BD 
June 80 
June BD 
June 80 
June 80 
June 80 
August 80 
September 80 
SepLeAlber 80 
September 80 
September 80 
OClober BD 
OctOber BD 
NoveAlbOl 80 
November 80 
November 80 
November BO 
Decernber BD 
Decembcr BD 
December BD 
December BD 
Oecember 80 
JanuaryBI 
January BI 
JanuaryBI 
January 81 
February 81 
February 81 
February 81 
February8t 
Februa ry BI 
February Bl 
February Bl 
February BI 
Febtuary81 
MarchBI 
March BI 
March 81 

PCB's FOR PRACTICAL WIRELESS PROJECTS 
A/F Voltmeter W R055 
MM/FM Frequency Readoul W R052 
V.Moss Top Band Trans. WA056 
Sound Operated Switch WK005! 6 
Telephone Bell Repeater WROS3 
Automatic Inlercom W AD45 
Aulomatic Intercom Part 2 WAD58 
Noise Blanker WRD57 
Burglar Alarm W AD59 
Burglar Alarm W R060 
Radio Control Receiver WR064 
A. F. Speech Processor W A068 
ParkhulstAlarm W AD63 
Wide Band AF Pre Amp W A067 
Radio' Control Encoder WAG6l 
Radio Control T.X. WA062 
Duel Trace Unit-Special OHer- WR069 
Speed Conlroller WR065 
Slereo Auto Fader Mike Pro Amp WR07l 
Slereo Auto Main Board WR072 
Signat Generator WR07Q 
Nimbus Aelay W075 
Nimbus Modulator WR074 
Nimbus Tranceiver WR073 
Hundred Second Photo Timer WR078 
N.B.F.M. Demodulator WAOS09 
Audio Limiter Main Board WK076 
Audio Limiler WK077 
Audio limiLer AF InpUI Board W A079 
VHF/ UHF Repeater Timer Board WAOBO 
Nimbus Base Station Adpl. WRDB3 
Acoustic: Flash Trigger WKD84 
Model Railway ControUer WR085 
Tranceiver Power Unil WRD95 
Nimbus T onebursf/Timer Mod. WRD96 
Beginners 2 Meler Convertor WA0634 
ramar Boards. Full sel-Spec:ial OHer-
Direct Conversion Receiver WROB2 
Nimbus-7 W R097 
linear Scale Res. Meler WAD641 
Field T eSI Sel WK 100 
Field Test Set WKIOl 
Shcrbotn Syn. SelofTwo 
P.W. HeLford C4CLF 
P.W . HeLfotd V.F.O. WR104 
P.W. Hellord Buffer Amp. WRIOJ 
Bird Sc:arer W ROIOI 
Bird Scar er WR0102 
P.W. Twyoham Muttimefer WAll1 
P.W. Helford Preseteclor WA054 
P.W. Hellord T.X. Prc Amp W RI05 
P.W. HeJlord T.X. First Pre Amp WRlO7 
Accented Melronome WK I02 
P.W. Morse TUlor WR081 
P.W. MOfsc TuLor Power Supply WR114 
Tape Slide Controller Selollhree 
PW Auto·Scan Set of thf" 
PW HeJlord WR106 
PW Hellofd W AIOS 
PW Hellord WRl09 
PW Hctlord WRl15 
PW Hellord W RI l 9 
PWHellord W Rl20 
Active Anlennas WAD784 

Prices inc lude VAT Post f ree 
Full range o f R. S . Com pon ents avaUable ple •• e p hone f o r quot e 

252A STOCKPORT ROAD. CHEA DLE HEA TH. CH ESHIRE SK 3 OLX. 
T. I : 061-428 4497 .x. 5 

£1 .35 
£3.96 
£4.28 
£4.00 
£ 1.35 
£6 .50 
£0.90 
£1 .55 
£1.53 
£2.25 
£3.25 
£2.68 
£2.8 1 
£ 1.05 
£2.68 
£2.56 
£4.00 
£1.70 
£ 1.35 

£0.95 
£ 1.10 
£5.50 
£2 .78 
£2.20 
£2.30 
£1 .45 
£1 .60 
£2.25 
£2.90 
£1 .65 
£2.47 
£1 .00 
£2 .15 
£ 1.38 
£7.00 
£ 1.70 
[1 .10 
£1 .25 
£1 .25 
£ 1.25 
£9.30 
£2.59 
£0.85 
£1_25 
£ 1.29 
£1 .40 
£4.47 
£1 .20 
£1.20 
£1.20 
£ 1.86 
£3.70 
£ 1.20 
£7.50 

rn.OD 
£1 .85 

8 • • 
8 •• '6. 

£2.20 

""" £1 .15 
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MAIL ORDER MORSE KEYS 
FROM 

by two way 
FREEPOST 

MICROWAVE MODULES 
MMT 432/28S £149.00 
MMR 432/ 144R £184.00 
MMT28/ 144 £199.00 
MMT 144/28 £99.00 
MMC 28/ 136 £27.90 
MMC 28/ 156 £27.90 
MMC28/ 144 £27.90 
MMC 144/any IF £27.90 
MMC 144/28LO £29.90 
MMC 70/any IF £27.90 
MMC 432/28S £34.90 
M M C 432/ 144S £34.90 
MMC 1296/any IF £32.20 
MMC 050/ 500 £69.00 
MMA 28 preamp £14.95 
MMA 144V preamp £34.90 
MMV 1296/28 £32.20 
MML 144/ 100 linamp £142 .60 
MML 432/ 1 00 linamp £228.85 
MML 144/251inamp £59.00 
MML432/ 50 linamp £119.00 
MM2000 £169.00 

MONITOR RECEIVERS 
SWAN CUBIC 
103 due here shortly 
Swan Cubic 1500 Z 
linear amplifier 

ROTATORS 
Skyking SU 4000 
Emoto 502CXX 
KR 400 
AR 40 
KR 950 2A 
Rotor 8earing 

POA 

POA 

£79.00 
£139.75 
£105.00 

£59.00 
£50.00 
£12.00 

"All items VAT and carriage paid. 

SHURE MICS 
201 Hand ceramic omnidirectional HK 707 Straight Up/ Dow,; keyer £11.44 

BK 100 Semi-automatic mechanical bug £17 88 
MK 702 Up/Down keyer on marble . high impedance £14.49 

base £22.43 
MK 702 Manipulator £22.43 
MK 704 Squeeze paddle £14.38 
MK 705 Squeeze paddle on marble 

base £22.43 
EKM lA Morse code practice oscillator £8.63 
M K 1024 Automatic memory keyer £135.13 
EK 150 Semi/Automatic keyer £74.75 

LINEAR AMPLIFIERS 

202 

401A 

401B 

444 

526T 

Hand ceramic noise 
reducing high impedance 
Hand controlled magnetic 
high impedance 
Hand controlled mag. Iow 
impedance (200 ohms) 
Desk adjustable height 
controlled magnetic 
Desk controlled response 
transistor preamp 

DUMMY LOADS 

£15.18 

£16.56 

£16.56 

£32.43 

£39.33 

2 M 1 0-80P 144M Hz lOW input/80W 
output with 9dB preamp 

2M25-150P 144MHz25Winput/150W 
output with 9dB preamp 

2Ml0-150P 144MHz lOW input/150W 
output with 9dB preamp 

2M3-150P 144MHz 3W input/150W 
output with 9dB preamp 

£138.00 

£184.00 

£209.88 

£209.88 

DL20 30W DC- 150MHz with P1259 

G. WHIP Mobile Antennas 
Tribander 10-20 Slide 
l.F. Coil 40/80/160 MTS 
l.F. Whip Telescopic 
Multimobile 10-20 Auto 
M/ Mobile Coil 40/80/ 160 
M/Mobile Whip Telescopic 
Flexiwhip 10M Mast 
F;\IVhip Coils 40/ 80/ 160 
Base Standard 
Base Heavy Duty 
Extenarod 

UNADILLA/REYCO 
Antenna Traps-
Precision moulded coil forms stain-
less - hardware - Aluminium tube 
irridit finish - Coated aluminium 
wire. Fully waterproofed. 
Available 7/14/21 MHz £10.99 

W2AU BALUN 
3.5/ 30 MHz 2.5 Kw with Lighting 
Arrestor - Suitable Vees, Yagis, 
Doublets, Quads etc. £10.99 

STANDARD 
C8800 2m, Tcvr 
C7800 70cms Tcvr 

DENTRON 
G LA 1000 Linear Amp 

10/801Kw . ' 
MLA 2500 Linear Amp 

£252.00 
£275.00 

£295.00 

10/ 1602Kw £699.00 
MT 3000 3Kw Tuner/SWR/Dummy 

Load £275.00 

USED EQUIPMENT 
Over 100 pieces H FNH F 
equipment available. 
Call for details. 

SWR/RF POWER METERS 
SWR 25 3.5/170 MHz £12.94 
LEADER LPM 885-HF 1 Kw £58.00 
HANSON 3.5/ 150MHz 200w 

REECE UHF 74144/432 
HANSON FS 500H 

1.8/ 60MHz 2Kw 
OSKAR SWR 200 

3.30 MHz 2Kw 

£28.75 
£16.28 

£67.85 I 
£40.00 

connector £6.33 
T-80 

T-150 

80W DC-500 MHz w ith 
S0239 connector 
150W DC-500MHz with 
S0239 connector 

STILL HELPING WHERE IT 
HURTS 

£22.94 

£32.78 

£24.73. 
£6.56 
£3.34 

£28.75 
£6.56 
£3.34 

Here's a list below to make buying easier for you-
Work it out yourself - You'll see - It really is easy! 

£17 .25 
£6.56 
£4.49 
£5.75 

£11 .50 

FDK Multi 700EX 
£199.00 

FDK Multi 750E 
£299.00 

Send 30p for our 
bumper bundle 

l iterature 

Product 
Yaesu FT 902DM 
Yaesu FRG 7700/ S 
Yaesu FRG 7700S/2M 
Yaesu FRG 7700M 
Yaesu FRG 770M/2M 
Yaesu FRG 7000 
Yaesu FT 101ZD 
Yaesu FT 101Z 
Yaesu FT 225RD 
Yaesu FL 21 OOZ 
Yaesu FT 707 
Yaesu FT 480R 
Trio R 1000 
Standard C8800 
Standard C7800 

List 
Price 
£799 
£309 
£315 
£389 
£399 
£299 
£569 
£488 
£499 
£362 
£500 
£359 
£298 
£252 
£275 

Deposit 
£312 
£120 
£120 
£189 
£199 
£115 
£223 
£190 
£194 
£180 
£200 
£175 
£115 

£99 
£109 

12 Pay-
ments 

£40.54 
£15.80 
£16.29 
£16.69 
£16.69. 
£15.30 
£28.81 
£24.84 
£25.43 
£15.20 
£25.04 
£15.30 
£15.20 
£12.71 
£13.81 

No Quibble Guarantee 
Same Day Despatch 
All Items Advertised 

Many Other Items Available on Similar Terms 
Call for Details 

Choose your AMTECH here 
Amtech 100 Mobile Match 
Amtech 200 Random Wire ATU 1 0- 160m 200w pep 
Amtech 300 Random and Coax Fed ATU 300w pep 
Amtech CW 250 - The most outstanding CW filter available 
Amtech Channelguard - A plug in device to eliminate those 

unwanted stations Decoder 
Sender 

Amtech FM7 : FM Demodulator for FRG 7 

ANTENNAS 

£16.95\ 
£29.95 
£43.95 
£24.90 

£15.25 
£7.25 

£11.90 

Wide range in stock including JAYBEAM - HYGAIN - CUSHCART -
ASP TELECON - HOKUSHIN etc. 
Bantex 5/8 whip complete antenna 
Bantex tw whip complete antenna 

NO POSTAGE REQUIRED 

£8. 99 
£3.50 

AMCOMM SERVICES (PWll. 
FREEPOST, 

HARROW HA2 OBR. 

Please send me .......... .. ..... .. ... ... .. ... ....... .. .................. ... ..... .... .... .. ....... .. 

I AMCOMM SERVICES I' , 
at .............. ....... ......... .................................. enclosed cheque/P.O. for 

......................... , .................. ............... ... or charge my VISA/ACCESS 

194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. 
01-864 1166,01-4229585 

Opposite South Harrow Tube Station on Piccadilly Line 

Showroom Opening Hours 
Tuesday to Saturday 9-5.30 

Sunday by Appointment 

All items over £ 100 
available on easy terms 

at list Price 

Practical Wireless, August 1981 

Nr ...... ...... ... .. .... ..... ... ..... ..... ... .. ...... .......... ... ........................................... . 

Name .. ......... ......... .. ................ ............ .. ........ ...... ...................... ..... ...... . . 

Address .................................. .. ..................................... ..... .... ............ .. 

L ..... = ...... = ...... :::::.. ..... .. .. :.::.::.:. Post ..... :::::.. ..... = ..... .::::. 
13 
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COMMUNICATIONS RECEIVERS made by Murphy Radio for 
R.N . covers 60 to 560Kc in two bands & 1.5 to 30Mc/s in 3 bands 
uses 13 B7g type valves as 2 RF stages 3x IF stages at BOO Kc, 
N.Lim, AVC, 2x AF stages, BFO, BOOKc cal, the o/p stage matches 
to 100 ohm phone or 600 ohm speaker line at 2 watts. Controls 
Main tune. Band Sel. RF & LF gain. Phone gain. AVC on/off. Selec-
tivity at B. 3. 1 Kc or 200c/s, two O/P jacks for phone one for spk, 
provision for 75 ohm or long wire Ae. Complete in steel case size 
13x14x14". Note these Rx req ext power supplies of 250v DC at 
100 Ma. 150v Stab & 6.3v AC at 4 amps there is room to build p.u. 
inside case. supplied tested with circ & 40 page handbook. £115. 
METER TEST SET with 2.5 Ma meter scale 0 to 25 linear. 3x Yax 
swts as follows 2p 8w. 3p llw & 4p llw 4x neon Ind. 3x Insul 
term, 20x close tol res. meter rect etc in neat case size Bx12x4" 
contains most parts to make up 250/500/ 1000v AC/ DC meter. 
£6.50. 
COAX CABLE type UR57 HD 75 ohm 10 mm OSD suitable HF & 
Video use new 10 Mt for £3.50 over this 25p mt. 
TRANSFORMER C Core 200/ 250v to 37-0-37v at 15 amps DC 
size 6tx5x5" supplied with two 30 amp stud rect £25 we can 
supply step down trans to enable these tran to do nom 1 B-0- 1Bv for 
13.8v stab p.u. will do 20 amps at 13v £7.70 also these trans can 
be used in pairs with primary windings in series for 1 Bv at 40 Amps 
RADIOSONDE UNITS type M.60 these measure Temp. Press & 
R.H. these are transmitted in the form of slow morse MCW on 27 
Mc/s the signals are sent in turn by motor driven swt reqs only 3v 
battery to operate new £12.50. 

RADIOSONDE TYPE 11. These serve the same purpose as the 
M.60 but older design these use 3 valves with AF Osc. Mod & 
RF Osc on 27Mc/s (req 90v HT & 2v LT) in these the Temp etc 
is sent as a AF signal in the range 600 to 1 OOOc/s this signal is 
generated by a var inductance osc, there are 3 osc one for each 
sensor these are selected in turn by a commutator swt driven by 
a small windmill supplied new boxed with cal chart & circ. 
£6.50. 

BATTERIES SILVER ZINC TYPE Rechargable nom 15.5v 4 
A!Hr size 5txl tx3t h weight 24 Oz 10 cells these are intended 
for high current applications max 15 amps for 12 min i.e. elec 
motors. model boats. underwater lighting etc (not suitable for 
standby or trickle charge use) should be used on total charge 
discharge cycle. new with electrolyte & inst. £12.50. 

RECEIVER UNIT part of 128 Set covers 2 to 8Mc/s in two bands 
4 valve superhet plus B FO in case size 8x5x4" reqs 135v HT 1.5v 
LT & HR phones to work new cond w ith circ. £15 batteries £4.50 
ea or two for £8. 
VIDEO RECORDERS Philips type reel to reel vid in & out plus 
sound standard mains with min of two tapes copy of service 
handbook un tested good cond few only left to clear at £95. 
PHILlPS PM.1001 CCTV CAMERAS these are less outer case 
& lens but complete with Vidicon & 220v power unit no gen on 
these but thought to be self contained except for control box. video 
out. Ext size 12x 1 Ox 14" £35. Outer case & lens cover £8.50. 
Would be pleased to hear from anyone with info on these cameras. 
RECORDING TAPE Ampex MiI Spec New 3600 ft t " on lOt" 
spools Audio type new unused £7.50 eac" or 2 for £13. 
RACK CASES 19" ext size 29" high 22" deep neat case by Racal 
£30 or with int fittings meters, blower etc £55. 
METER panel mounting 1 Ma FSD scaled in cycles non lin size 
6x5" mirror scale £4.50. R.F. Ass part of power sig gen comprises 
VFO & P.A. stage of Tx covering 1.5 to 12 Mc/s with 6F17 & 
5B257 valves nom o/ P 20 watts with tuning dial ass. band swt, 2x 
meters, 3x P.A. toroid coils. for 75 ohm O/ P new cond with cir note 
sub ass on chassis no outer covers meters not mounted. £21. 
VALVES small stock of CV26/B13 type valves new at £13.50 ea 
also type 866 at £4.50. 
HEADPHONES type DLR.5 nom 100 ohm balanced armature 
type will make sound powered intercom new £4.50 or £3.50 
S/ Hand. 
HELlPOT DIALS standard 10 Tr type £1.50 or 15 Tr £2.50. 
COAX RELAYS. Small type 50 ohm lp c/o plus lp c/o aux con-
tacts coil 24v DC 500 ohm will work on 14v supplied with con-
nectors ex new equip. £5. 
MAINS TRANS small type 240v pria available in 9 +9 or 15+ 15 
or 20+ 20v all windings 3 Va ea size ltxltxlt" price any voltage 
£2.40. 

TRANSMITTERS we have two Navy M.B (RCA ET4436) units 
1.5 to 20Mc/s AM/CW 250/350 watt w ith ext f ittinlls 230v 
mains Xtal or VFO at £250 nett & One Racal TA.1B4 2/30Mc/s 
7/1 OKw 3 phase supply wi:h dummy load (reqs ext RF drive) at 
£650 nett. 

Above prices include Carr/ Postage & VAT. Goods ex equipment 
unless stated new. SAE with enquiry or 2 x 14p stamps for list 

26. 

A. H. SUPPLIES 
122, HANDSWORTH ROAD, SHEFFIELD S94AE. 

PHONE 444278 (0742) 

T. POWELL 
IONISER KIT 
This negative ion generator gives you the power to saturate your home 
or office with millions of refreshing ions. Without fans or moving parts it 
puts out a pleasant breeze. A pure flow of ions pours out like water from 
a fountain, filling your room. The result? Your air feels fresh. pure. crisp 
and wonderfully refreshing. 
All parts. PCB and full instructions ............................. .. .... £12.50 
A suitable case. including front panel. neon switch etc ............ £10.50 
P.W. KITS 
PW NIMBUS - Complete kit still available ...... £80.00 (without xtals) 
Add-on base unit ............. .. ..... ........ .. .. .. .. .. .. ............... £38.00 
Wideband RF Pre-Amp .. ... .. ............ .. ........ .................... £7.50 
AF Speech Processor ....................... .. . .. .. ...... .. ............ £18.00 
Beginners 2 meter Convertor .. ................... ... ...... .......... . £15.00 
Model Railway Controller . . .... ... .. . ................ ... .......... . ... £21.50 
VHF/ UHF Repeater Station Timer (Main board only) ..... .. ... .... £22.50 
Active receiving Antenna ...... .. .. .. . .... ... ...... .... ....... ............... £9.00 
6V to 12V Regulated Convertor .... ...... . ............. .. ................ £14.95 
Tape Slide Synchroniser .. . ....... .. .... .. .. . . .. .................... .. .. .. . £41.40 
Boat Engine Hours Counter .. ...... . ...... .... .. ...... ........... ......... £26.75 
Ultra Fast Stereo Peak Indicator ........ .. ........... .. ..... ... .. ... .... .. .. £9.50 
SPECIAL OFFERS 
TOSHIBA TA 7205 .................. .. ....................... .. ........ £2.50 
PH ILlPS SCOPETUBES-5" CV2191/DG 132 ................... £12.65 
MULLARD COMPUTER ELECTROLYTICS 21.000/40V .. .. .. ........ £4.50 

All prices include VA T and postage & packing 
Callers: Please ring to check availabHity of kits before calling. 

PLEASE NOTE OUR NEW ADDRESS: 
Advance Works, 44 Wallace Rd. , London N1. 

Our 'Phone number is still : 226 1489 
HOURS : Mon. to Fri. 9· 5.30. S8t. 9-4.30. 

Ll w .... now h, .. .p + LJ if / ___ _ 

We were here 

/ 
Highbury ---.1'-'-;:,1-----" 

Corner SI Pauls Ad 

11 //\j\\\r-

MODULAR ELECTRONICS 95 HIGH STREET SElSEY. Nr CHICHESTER. 
SUSSEX. TEL: SELSEY (024361) 2916 

GBCOS DISTRIBUTOR FOR SOLID STATE MICROWAVE lTHDMPSON-CSfJ Rf PRODUCTS 

T", P/ ... .... .... ..... .... 
2N3866 I. 10dD 28 17!iMHl 'U, 
2N4427 I. 10d8 12 17 5MHl £1.01 
2N355J 2.5w 9dB 28 175MHz £1.17 
2N!i91J 2. ldB 12 470MHl [1.11 
501121 4. 12d8 12 175MHz (tU 
2N6080 4. 12d9 12 175MHz (U2 
501143 10. IOd8 12 175MHz [1.10 
2NS08 1 15. S.Jd8 12 l ntMHz £1.4. 
2NS082 25. 5.111 8 12 115MHz [ 1.13 
2NS084 40. 4.5119 12 175MHz [12.15 
S01428 45. 6.5d8 12 175MHz f llll 
50 1416 70. 67d8 17 175MHz fZU' 
S014 71 100. 6.0d8+ 12 175MHl fZI.15 
2N5590 10. 5.2d B 13.8 175MHz U..l3 
2N5591 25. 4.4d8 13.8 175MHz nA9 
2N5944 7. 9dB 12 410MHz £1.11 
2N5945 4. BdB 12 470MHl £1.13 
5011 35 5. 7.5d8 12 410MHz ,'-'. 
S011 36 10. ' dB 12 47 0MHz n .11 
2N5946 10. ' dB 12 470M Hz lIU3 
S01088 25. 6.8dB 12 410MHl (11.40 
501 089 40. 4.3dB 12 410MHz £25.10 
801 434 SO. BDdB 12 470MHl UU5 
Ex EqUIp 2N5070 230MHl 25wPEP £2.50 
Ex EQUIp 2N3632 115MHl 13w £2.50 
2N5914 ReA 12v 470MHt 2w 7d8 £4.60 
218BlY Mul Studless BlY38 2w 470MHl 
61387 RCA Stud less Sim Cl · 12 erc 
flee dalil sheels wllh all pUfchases which .oclude typical 
1!1Ir.llltsetc 

lOW NOISE SMAll SIGNAL SEMICONDUCTORS. 
8FR90 Mul T Pack 2 5dB N/F 1 GHl £2.82 
BFR91 Mill T Pack 2.5d8 N/F 1.26Hl £145 
8FR34a T Pack . 4d8 N/F GHz £2.25 
BR6S Low Intermod. T07 2 £2.59 
S0306 "0" MOS MOSfET £2.60 
40673 RCA MOSFET £0.92 
BF900 UHF MOSFET Equiv 3SK88 £1.30 

UNElCO Cased RF Mica Caps. fo llowing PFs 
10/20/30140/50/60/JO/BOpF £1.61 : 100/15011 BO/2 50pF 
£1. 73: lOOOllF £1 .84. 
PTfE Sheel 0.2SlIIm 300mm Squa re £2.30 
PYE 951 170·12 ... Ae ll al Relays SPST. Good 10 1296MHl 
Sliver PI,IIelL RG43 Type cs.sa 

In 10 7MHl XTl Fillers 25KHl £8.05 
H.P 5082 ·2800 Hot Cal. Diodes £1.12 
HP 5082 2835 Hot Cal Olodes [0.98 
HP 5082 ·3080 Pin Swilch Diodes £0.98 
MolOlo!a MC I20 13l + 10 Prescalel I.C with lull 
aalahnsllnclioos £11.50 
BBI03 Va,icap Orodes [0.50 
TlP33 £0.58: 2N91B £0.50: BFlBO (0.50: BFl 15 £0.50 : 
2N5179 £0.82 : BFY90 £1.15: ST2 11 0·BSX20/2 N2369. 
£O.JO. 

TRIMMERS 
Tellel PTFE I IOpF 33p. 7mm 01 Stripline. OAU PTFE Film 
1 91l F or I S·18pF 28p. SUfplus 2.5-2SpF 10mm ISp. 
SPRAGUE (Gr. 1) MicI Trinwnn 1500v) for R.F. Amps 
2.5·JpF 81p. 4·20pF 86p. HOpF 8Sp. 16·100pF 98p. 
25·150pF £1 .09. 40 ·200pF £1.15. 
HEATSINKS single sided ideal lor RF amps. Redpoint 
6M I 2.6 deg/w £1 .90. 
RadlOspares 4 Oegfw 100mm 100'1 £1.00. 

FIN ISHED MADE UP AND TESTEO EQUIPMENT 
PA2 Prltamplifiltr for 2 merelS. using rhe latesr UHF 
Slllllline MOSFET rhe BF900 I;" squale 101 l;l1i09 in Ihe 
rig SO O mloul Imp Ooly £8.05 with Instluctions.. 
PAU2 432MHz Prltlmp, st flpl.ne usiog Ihe BFR34a 14dB 
gain N:'F < 2dB £8.63. 

LINEAR AMPLIFIER MODULES, Wilhout CWOvel Srle 
55 x 92mm With Ihelmal II1lerlace. son 
PM2 10 O.4w III law out IJ.8v £18.40 
PM2 15 l.Sw in 15w oul 13.8v [19.55 
PM2 ·25 4w Ul 25\'1 OUI. 13.8v £20.99 
CPM UNEAR AMPS wilh lull Rf Changeovel sile 
82 x 102mm p.eamp can be lilled in RX 
SPEC AS FOR PM Selies Specitv CPM type aod add £7.48 
10 PM sefles pflces 

PRESCALER BOARD -7 10 Sile 55 x 93mm wilh mput 
amp hi le. 12 x BFR34al seos 40mV 432mc uses MOT 
MC1201211/C. 500MHz rV[l600MHl. Only £2100. 5v neg 
E suUply 

Billclaycard .. or Access on oldels above £10 
POST .nd PACKING ADD 50, TO All ORDERS. 

a,ders sent 1 SI Class -Post whe re weight permils 
. SAME DAY DISPATCH ON All IN STOCK ITEMS. 
Minimum invok:ecL 10 IpproVed customers £15.00. 

All PRICES NOW INCLUOE VAT AT 15%. 
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mllCROWAVE mODULE lTD 
THE MORSETALKER 

THE PRODUCT THAT SPEAKS FOR ITSELF!! 

FEATURES * Complete self contained speaking morse 
tutor * Latest state of the art microprocessor 
speech synthesis sytem * Suitable for beginners & proficient 
operators alike * Wide speed range: 2-20 WPM * High speed option : 12-48WPM * Variable group length & single 
characterfacility 

DESCRIPTION 
This unique product is a self-contained and SPEAKING MORSE TUTOR and, unlike a random morse generator, the 
MMS 1 incorporates a microprocessor speech synthesis system which provides talk back of the morse after transmis-
sion, giving the pupil the opportunity of checking his proficiency. This unit represents a truly cost-effective means of 
obtaining a full class A amateur licence, without having to rely on a third party for instruction. 
The unit requires only a DC power supply, 9 to 13.8 volts, to enable operation and this should be connected to the power 
socket located on the rear panel via the supplied plug. 
To give this product appeal not only to the beginner but also to the proficient operator we have incorporated six 'learning 
levels'. In this way it is a simple matter to become more and more proficient, even after passing the Morse Test. 

The six ranges are :- LETTERS ONLY 
NUMBERSONLY 
LETTERS & NUMBERS 

Also for each ofthe above ranges the user can select :-
1) One letter 

A-F, A-M, A-U , A-Z. 
0-9 
O-Z 

2) Five letters (One word) BEFORETALKBACK 
3) Fifty letters (Ten words) 

In addition a useful facility is provided in that continuous morse can be sent. (No talkback facility in this mode). 
Morse can be sent in the range 2-20 words per minute (w.p.m.) in 2 w .p.m. increments. Speed selection is made by 
depressing the front panel mounted switch marked 'SPEED SELECT'. However, at speeds of 12 w .p.m. or less, 
characters are sent at 12 w .p.m. but the spacing is adjusted for the selected speed. In this way morse rhythm will be in-
stilled, since this is the essence of good morse rather than the 'dots and dashes' approach. The incorporation of a crystal-
controlled reference ensures totally accurate character and space, lengths and intervals thereby producing a perfect 
rhythm. 
The M MS 1 contains an internal loudspeaker which may be supplemented by either headphones or an external 
loudspeaker, by connection to the socket marked 'EXTERNAL SPEAKER' located on the rear panel. The available audio 
output level at this socket is 250mW. In addition a tape recorder socket is also located on the rear panel , so that 
recordings may be made at any time , without disabling the internal loudspeaker. 
It is also possible to use the internal sidetone oscillator for sending practice and this may be achieved by connecting a 
suitable morse key to thesocket marked ·KEY'. (N .B. - This facility does not provide talkback). 
The MMS 1 utilises 2 microprocessors, 2 memory I.C.'s and various other integrated circuits and semiconductors. All cir-
cuitry is constructed on high quality glass-fibre printed circuit board , and the unit is housed in a highly durable black 
diecast enclosure. 

Price:£99inc. VAT. 
HIGH SPEED OPTION 

As an optional extra an alternative higher speed EPROM memory I.C. can be purchased pro-
viding a 12-48 w .p.m . speed range in 4 w.p.m. increments. Also supplied with this EPROM is an 
easily attachable label to ammend the indicated speed range on the front panel. 

ULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (lNCLUDIN 

HOURS : 

WELCOME 

MICROWAVE MODULES 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 

Telephone: 051-5234011 Telex: 628608 MICRO G 
MONDAY-FRIDAY 

9-12.30,1-5.00 
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST 
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THIS MONTH'S LAR SPECIAL- Trio C01303G 5MHz monitor-scope 
with two-tone osci llator £140.00 inc VAT. 

TRIO EQUIPMENT Price inc . VAT 
£345.00 

285.00 
690.00 

NEW! 
Rl000 
RB20 
TSB30S 

V F0230 
AT230 
SP230 
DFC230 
YKB8C 
YK 88CN 
SM220 
BS8 
TL922 
SPS20 
YG3395C 
TS120V 
TS1 30S 
TS130V 
SP40 
TL120 
PS20 
MB100 
YK88C 
SP120 
VF0120 
AT130 
PS30 
TSnOE 
SP70 
TR7600 
TR7800 
PS8 
TR2300 
VB2300 
MB2 
RAl 
TS180S 

VF0180 
SP180 
AT180 
PB10 
TR2300 
LAR'PS1200 

SRX30 
HSS 
HS4 

Trio 9000 multi-mode ......... . 
200kHz to 30MHz PLL Receiver with digital readout .. . 
The ultimate matching receiver to the TS820 .......................... . 
160 10M transceiver with the new bands. Successor to 
the TS820 ........... .................... . 
Digital VFO with memories and digital readout.. 
All band ATY and power meter. Matches TS830S .... 
External speaker un it with switched f ilters ........ . 
Digital frequency femote controller. Fou r memories etc .. 
500Hz CW Filter. .. . .......... ..... ... ... . 
270Hz CW Filter. .... ................ . .......................................... . 
Monitor scope ........................................ ........................... . 
TS820 scan board for SM220 ..... .................. . 
HF linear amplifier 160-10m/2kW P.E .P 
Speaker .......................... ....... .. .............. . 
CWfilter ............. .......... . 
80-1 Om mobile transceiver 20W P.E.P ... . 
8 band 200W pep mobile transceiver .. 
8 band 20W pep mobile transceiver 
New mobile speaker unit 
80-10m 200W P.E.P. linear ... . 
AC power supply for TS 120V .................... . 
Mobi le mounting bracket 
CWfilter ......... . 
Matching speaker ..... 
Remote VFO ... 
Antenna tuner (100W) ..... . 
AC PSU for TS 120S. TS 130 & TS 180S 
2m 70cm all mode dual bander. 
Matching speaker... . .................... ........ ..... ............................ . 
2m synthesised mobile FM 10 Watt .. 
2m synthesised mobile FM 2S Watt 
PSU for TR7625 only .... ..................... ................... . 
2m FM portable transceiver .... . 
lOW booster .............. ....... . 
Mobile mount .......................... . 
Helical rubber antenna ............ " ........ . 
160 10m Solida State Transceiver. Digi tal memory system. 
200W pep ................. ..... . .................... . 
External VFO ... .................. . 
Speaker .. .. .... ........ ...... ........ .... ................. . 
1.8 30MHz antenna tuner .. 
Pack of 10 ni-cad batteries... . ....... ........ . 
Spare power lead ................... .. .... ...... ...... .. 
Power supply unit and ni-cad charger for TR 2200GXI 
TR2300(TR3200 and ICOM portables. You can charge 
and operate at the same time .. 
O.S to 30M Hz SWL Receiver .. 
Communications headphones. tailored response .. 
Communications headphones, tailored response 

HOW TO BUV! CITY 

639.52 
194.45 
106.72 

33 .14 
163.13 

26.45 
28.75 

197.80 
48.30 

595.70 
17.25 
37 .95 

347.30 
491.05 
404.34 

26.89 
128.80 

44.85 
17.25 
26.75 
25.30 
89.70 
72 .89 
8S.10 

730.25 
18.40 

220.00 
268.00 

80 .00 
166.75 
49.45 
17.25 

6.90 

679.65 
96 .60 
36.80 
95.45 
10.35 

1 .30 

29.50 
£158.00 

21 .85 
10.35 

OFF THE PAGE - Simply choose the LIBRARY 
product and then complete the 

MC50 
MC35S 
MC30S 
LF30A 
LAR 

De luxe desk microphone dual impedance ......... . 
50K fist microphone (noise cancelling) ..... ..................... . 
500 ohm fist microphone (noise cancell ing) ......... .................... . 
HF low pass filter 1 kW 90d8 . Stop band rejection .................. . 
1 kW P.E.P. 3-way antenna switch.. . ................................ . 

VHF AMATEUR RECEIVERS 
SR9 
AMR2 178 

Tuneable/crystal2m FM receiver 144 146MHz. 
Scanner. The best mains/battery operated 

HF MOBILE ANTENNAS 

24.15 
13.80 
13.80 
18.40 
16.95 

46.00 
120.75 

'G' w hip tribander helical 20/15/ 1 0 .. .............................. ....... ..... .......... 24.72 
'G' w hip multi mobile 20/15/10 ...... ..................... . 28.75 
l.F. coi ls for the above whips (specify whether tribander or mUlti-mobile) .. 6.56 
Telescopic whips for the above ............. .. ............. .......................... ... . 3 .34 
Base mounts for all 'G' whips .......................... 4.48 

VHF/UHF 'J' BEAM S. All 'J' Beam products available 
Famous Ringo Ranger 2 m co-linear .. 
Slim Jim 2m vertical ..... ................... . 
GDX2 VHF/UHF Discone Antenna S0-480MHz ........................... . 

ROTATORS 

DR7500R 
DR7600X 

Sky King SU4000. . .......... _ ........ ..... . . 
Sky King SU2000 ...................................... . 
Will take 3 element tribander ......................... ........ . 
Will take a 2 element 40 metre beam ..... ........ .......................... . 

VHF MOBILE WHIPS A.S .P. (Telecoms Accessories) 
All ASP mobile antennas and accessories available 

NEW HF VERTICAL ANTENNA 
HFS 
HF5R 

80 1 Om vertica l .. 
Operational radial kit for roof mounting 

ICOM PRODUCTS 
IC24G 
IC202S 
IC2 11 E 
IC255E 
IC2E 
IC260E 
IC2S1E 
IC720A 

FM mobile s,ynthesised transceiver 2m ......... ........................... .. 
SSB portable (LAR PS 1200 available!) 2m . 
All mode 2m transceiver... .. .................................... . 
25 watt FM 2m mobile with memory and scanner. 
2m FM hand portable .......................... ................... .................... . 
2m all mode mobile .................... . 
A ll mode transceiver 
0 .1 to 30M Hz in 1 M Hz steps ....... . 

Securicor delivery arranged if required 

27.60 
21.00 
39.50 

86 .25 
46.00 

107.98 
135.00 

48.50 
28.00 

199.00 
169.0U 
450.00 
255.00 
159.00 
339.00 
479.00 
795.00 

ITf w Authorised Distributorfor TRIO & ICOM. 0 .... 
OW JAY BEAM. ANTENNA SPECIALISTS. 27 HILOMAST and MICROWAVE gVl 

MODULES PRODUCTS. PLUS ASCOT u coupon and enclose cheque. 
*Open Mon-Fri 9.15-6.00pm THEHEADROW 

--Saturday 9.15 5.30pm FROM THE SHOP-We're close to LEEDS AMATEUR RADIO 
*H.P. Terms on request th t t ' d k D 11 ' e s a Ion an car par s. 0 ca In 27 Cook ridge Street. Leeds 2 

and discuss your requirements. Telephone: Leeds 452657 
4 - - - - - * &reeu.e;j's - - -

I enclose cheque for £---- Plus 50p for TO BARCLAYCAROI ACCESS . 
to purchase nOf appf.mbfe I.authorise you to debit my Barclaycard/ Access Account ... 
Name with the amount of £ My No. is 
Address ____________ .1 I I I I I I I I I I I I I I [[] VISA 

PW7 ------------------------------------ Signature ______________________________ PW __ 8 ------
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Who's Kidding Who? 
THIS MONTH, we begin "Passport to Amateur Radio" , a revised 
and updated version of our very popular " So You Want to Pass the 
RAE?" , and written by one of the co-authors of that series. 
Alongside the "Passport" will appear several articles dealing with 
other aspects of amateur radio. 

The licensed amateur holds a unique position, with more 
freedom than enjoyed by most research and development labs. By 
passing a fairly elementary examination showing that he has an 
interest in radio techniques, and a basic knowledge of radio 
interference and how to avoid causing it, he is allowed to 
experiment with a wide range of communication methods on 
several frequency bands set aside for him, and with a minimum of 
official control. 

Citizens Band, on the other hand, is a service intended for use by 
people with no knowledge or interest in the techniques of radio, but 
who want to talk to others within a fairly limited range. Because 
the service is going to be used by large numbers of unskilled 
operators, the transceivers must be "fool-proof" in operation, and 
meet a tight technical specification. It is surprising that the draft 
UK CB specifications do not lay down that samples of any 
transceiver must undergo Government Type Approval tests before 
it is put on sale, as is the case for every other service (taxis, 
ambulances, radiophones, etc.) where non-technical users are 
involved. 

It appears that " home construction " of a CB transceiver will not 
be specifically prohibited, but a "manufacturer or assembler" will 
be responsible for ensuring that the equipment he produces 
conforms to the specification. In a factory, the test and quality 
control departments will take care of that, but how is a home 
constructor to make the necessary measurements? He would need 
access to many thousands of pounds-worth of instruments, or have 
to pay a considerable fee to a suitably-equipped laboratory to check 
his rig for him. And since he is testing only one sample, the 
specification says that all limits have to be bettered by a margin of 
2dB! 

Several magazines have proudly announced that they will be 
publishing CB transceiver designs for the home constructor, but it 
seems to me that they are badly misleading their readers by 
suggesting that this will be practicable, even if it is legally allowed. 

www.americanradiohistory.com



Communication by radio is now very commonplace and 
we are no longer amazed by the policeman or woman talk-
ing to HQ over a hand-held radiophone. Mobile radios are 
standard equipment for taxis, public service vehicles and 
many others. All these users are licensed to operate 
commercially made communication equipment which is of 
a type tested and approved by the licensing authority, the 
Home Office. The user does not need to have any 
technical knowledge. 

In contrast, the radio amateur is licensed to "use his 
Station for the purpose of sending to and receiving from, 
other licensed amateur stations, as part of the self-training 
of the Licensee in communication by wireless 
telegraphy Itelephony". 

Although the Licence infers that amateur radio is a 
strictly male preserve, there are in fact many YL operators 
too, some sharing their husband's equipment, some having 
their own. 

As the amateur's equipment may be home built and 
experimental, it is essential that he (or she) has an un-
derstanding of how it works . 

Before the Home Office will issue an Amateur Licence, 
one of the conditions to be satisfied is proof of the would-
be amateur's technical competence and knowledge of the 
licensing conditions, in short, a "pass" in the Radio 
Amateur's Examination (RA E). 

The Old . .. 
There have been wireless (radio) amateurs since the 

very beginning of wireless communication, but it was in 
1905 that the first printed "licence to use Wireless 
Telegraphy for Experimental Purposes" was issued to a 
wireless amateur in this country. 

It is interesting to note that one of the first licensees was 

Our thanks to Mike Joy G8H SQ, for the use of his 
amateur station in our cover photograph. 

18 

Professor J. A. Fleming, the inventor of the thermionic 
diode which was used extensively in the very first valved 
radio receivers. 

In 1910 the Post-Master General decided that all 
holders of experimental licences should be given a dis-
tinctive call sign (consisting of 3 letters, one of which was 
always an X) and that this should be sent at the end of 
each transmission. 

The London Wireless Club (the forerunner to the Radio 
Society of Great Britain) was formed in 1913 and by 
1914, the start of the First World War, there were about 
2150 wireless licences in force, approximately 1600 of 
these being for experimental transmitting stations. 

The period between the wars was a very exciting time 
for radio amateurs, pioneering as they did, the spanning of 
the Atlantic on the so-called "useless short waves", below 
200 metres. 

In 1922 the London Wireless Society (formerly Club) 
became the Radio Society of Great Britain (RSGB) which 
today is still our national society, representing and 
protecting the interests of the British radio amateur on the 
national and international scene. 

The year 1929 saw the first six internationally agreed 
short-wave bands allocated specifically for amateur radio 
use. Five of these bands have remained substantially un-
changed to the present day. 

The Oxford Dictionary states that an amateur is "one 
who cultivates a thing as a pastime", but it was at the In-
ternational Telecommunications Convention, in the USA 
in 1947, that amateur radio was defined as "A series of 
self-training, intercommunication and technical investiga-
tions, carried on by duly authorised persons, interested in 
radio technique solely with a personal aim and without 
pecuniary interest". Although it is a bit of a mouthful, I 
think you will agree that amateur radio must surely be the 
only hobby ever, to have been defined by an international 
treaty, drawn up by 90 nations. 

And the New . .. 
Let us now move to the present day and look at the 14 

frequency bands available to the British radio amateur. 

Bonds l60m eOm 40m 20m lSm 10m 4m 
I "'!!I - r I , r 1 

Frequency 1 M Hz 3 10MHz 30 100MHz 

MF 
I' 

HF ·1· VHF 

Bands Zm 70cm 23cm l3cm gem Scm 
I - . 

Frequency 100MHz 300 lGHz 3 10GHz 

VHF '1- UHF SHF 

Bonds 3cm 
r 

Frequency 10GHz 30 100GHz 

IWAD91Z1 SHF '1 
Fig. 1 

It is in these bands that the radio amateur is able to 
communicate with fellow amateurs in the UK and all over 
the world. 

You may think that a radio amateur must be a 
professional technician or engineer; not at all, radio 
amateurs have all kinds of jobs and backgrounds, but they 
do have something in common in that they are interested 
in one or more aspects of amateur radio communication 
or experimentation. 

Practical Wireless, August 1981 
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';;:' licence 11 

'B' licence 11 

,a Metres ala cm 

16080 40 20 1510 4 2 70 23 13 9 6 3 
I- ,. I ·:j I I ' I I I, I I I I I I I-

1'8 3·5 7 14 2128 70 144 432 12962·3 3'4 5'6 10 
I- MHz 

1'1 
GHz I' 

IWAD9131 
Fig. 2 

The prospective radio amateur is probably keen on a 
practical hobby, interested in hi-fi or electronics, he may 
be in electronics professionally, a keen short wave listener 
or CB enthusiast. At this point the amateur radio bug 
usually bites, which means that the enthusiast must study 
for, sit and pass the RAE in order to obtain his licence. 

After passing the RAE he can immediately apply for 
the Amateur Class B licence, which allows him to transmit 
on amateur bands above 100MHz. Alternatively, he may 
wait and pass the Morse test and then apply for the full 
Amateur Class A licence. 

Many radio amateurs obtain their Class B licence first 
and then, after gaining some operating experience, pass the 
Morse Test and re-apply for a Class A licence in place of 
their Class B licence. 

Often radio amateurs have first spent some time as a 
short wave listener (s,w.\.) or, if they have joined the 
RSGB (as I hope you will be doing), as a British Receiving 
Station (BRS), 

You will learn a lot about short wave conditions and 
amateur radio operating by listening on the amateur 
bands, but to do this you will, of course, need a receiver. 

You can purchase a new communications receiver for 
£100 - £200, For example the Lowe SRX-30 (reviewed in 
PW August 1980) or the Yaesu FRG-7 (reviewed in PW 
July 1980). . 

The main features of a suitable receiver are shown in 
Fig. 3. 

Presetector o 
Gain AMC,wLSB . 
(-\ Off 0' 'USB G ·0 ,. 

, ',' Phones, 

Fig. 3 

Practical Wireless, August 1981 

The portable multiband receivers sold by hi-fi shops are 
not usually suitable for serious listening on the amateur 
bands, mainly because they do not have a beat frequency 
oscillator (bJ.o.) and the dial accuracy and frequency 
stability are inadequate. 

You can sometimes find an old wartime hJ. com-
munications receiver such as the British CR 100 or 
American AR88 or BC348 etc., for £10 - £30, or one of 
the Eddystone range of receivers such as the 640 (1947 
vintage) up to the 880 (I 956) at £ 15 - £50. 

These receivers usually cover several of the amateur 
bands in the range I· 8 to 30MHz (I60 to 10 metres). If 
you are interested in listening on the v.hJ. or u,h.f. bands, 
then a frequency converter (usually just called a "conver-
ter") can be used in conjunction with your h.f. receiver to 
tune the band required. A separate converter is required 
for each band. 

For example, a converter-receiver arrangement for the 
2 metre band 144-146MHz, is shown in Fig. 4. 

Input .0-
144-146MHZ,J,., 

Input frequency 
144 145 146 

11111I1111I1II1I11111 
28 29 30 

Receiver dial 

Fig. 4 

-<V Output 
,J,., 28-30MHz 

If you decide to build a 2 metre converter then designs 
and printed circuit boards are available (2m MOSFET 
converter PW October 1978) or there is plenty of choice at 
around £20 if you wish to purchase one. 

Amateur radio transmissions can use different types of 
modulation to convey the information, some of the types 
you may come across are shown in Fig. 5. 

IWAD9161* Receiver demodulation 

Emission Popular Beat 
Modulation Description Discriminator class terms osc lIator 

A1-A1A On -off keying Morse Yes No c.w. 

Amplitude 
Phone Telephony modulation Yes No A3J-J3E single sideband s.s.b. 

suppressed carrie 

Frequency(or phase f.m.-
No Yes F3-F3E Telephony modulation n.b.f.m. 

Fig. 5 

Amateur radio is a hobby which is pursued mainly at 
home and naturally it affects the rest of the family. On a 
more personal note now, I obtained my licence in 1953. I 
was single and living with my parents at the time and my 
radio "shack" was a corner of my bedroom. 

I think it is very important to encourage your young 
lady (YL) or wife (XYL) to take part in your amateur 
radio hobby and not exclude her from it. She may become 
sufficiently interested to pass the RAE and obtain a 
licence herself. 

My XYL and I married in 1954 and for the first three 
years my shack was in the second bedroom, it was warm 
and comfortable and I could work late into the night with 
the minimum of disturbance, 

continued on page 61 
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, - I 

MICROWAVE 
TRANSCEIVER 

Port3 . 

Dick GANDERTON G8VFH & John M.FELL G8MCP 
:·mechl;lniical engineering involved in the PW Exe pro-

be complete and we can turn to the more 
electronic engineering. However we will be 

• mgdifications fQr other types"of 
alarrntlea,ds later in the series. ; . 

f'ir,r>uij'., compr'ising the i.fr strip, audio 
in ;th, 

of thIs cIrcuItry IS bUIlt on -one 
the ' i.f. is an ArnbitEF 

'''' 'nll,rl''hased. ' This 'moaule 
v.h.f. Band II 

88 t9 I 08MHz. , ' 
, th< lO: 

mocluillt:6r 

The specially designed parabolic dish used in the 
PW Exe is available by post from the Editorial 
Offices as detailed in last month's issue. M & B 
Radio (Leeds), 86 Bishopgate Street, Leeds LS1 
4BB will be selling these dishes at their shop and 
also at rallies. 
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O/P pin!! CVP R31 5K! 
mic input 

100MHz 
module 
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Wiper / 
\ Top I 

R28 
(Deviation) 

510 

.'-\;;--__;_-+--- L 5 1 

stab. 

54 
(Tone on/off ) 

Fig. 9: (Top) the p.c.b. copper track 
pattern shown full size. Fig. 10: 
(Above) the component placement 
drawing for the PW Exe. Note that 
most of the leads from this board 

are in screened cable 

(Left) The completed p.c.b. before 
attaching the flying leads 
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. 

These two pictures show the relative positioning of 
the controls on the front and end of the diecast box. 
Used in conjunction with the dimensioned drawing 
Fig. 8 the controls can be correctly placed. The TUNE 
control (R 14) is positioned in the end of the box below 

the micrometer head 

* components 

22 

Resistors 
fW carJjon film 5% 

&; 2·7!1: 1 
, 100 " 1 
560 1 
100n 2 ' 

"3300 3 
'4700 2 
lkO ' 3 

; 1·2kO 1 
' 1·5kO 1 

1·8kO 2 
>2 ·2kO 1 
;;3·3kOl 
·3 --9kO 2 

;.;4.7k0 .fI-
'''; 5 :61<0 1 
... 8·2kO · 2 
,; 10kO 10 
;' 33,k8 1 

47kO 1 . 
?< 56k{t .l 
> 100kn · 3 

Diodes 
. lN5401 1 
;He9 1 
BZY88C3V31 

Transistors 
Bel08 
BD135 . 1 

" BF224 2 

. Integrated circuits 
[7414 
\'LM380 1 

J 

.R29 
R36 
R38 ' ' '',+\ I 
R37,40 

1311,47. 
Efl ;3,35 
R8 
1352 I, 
825,50 ' 
F(46 . 
R45 [ .. 

1317,18;30,51 R6 .. , 
R13',26' 
82,4,7.10,,16,22.27,41,42,43 

, 
R19 \ 
R9 
820,21:'24 

Trl 
Tr2 ' 
"ITr3,4 

IC1,2,3,4 
IC5 
IC6 

Readers who intend to operate the PW Exe should 
be in possession of the appropriate licence issued by 
the Home Office to those who have passed the City 
and Guilds Radio Amateurs' Examination. Details 
may be obtained from: The Home Office, Radio 
Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SEt SUA. 
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The screens are soldered at one end only, to the ap-
propriate Veropin on the p.c.b., keeping the unscreened 
part of the lead as short as is possible. 

The wiring . from the power supply socket to the fuse 
holder switch should be made in heavy gauge insulated 
wire to minimise voltage drop problems. Screening these 
wires is not necessary. Note that the audio amplifier has its 
own separate 12V and OV feeds taken directly from the 
ON-OFF switch. D2 is connected from the fuse holder to the 
OV side of Sib. R52 and D3 are mounted on the front 
panel of the diecast box and connected to the nearest 
sou(ce of + 12V. The prototype used S4 for this. 

Two b.n.c. sockets are fitted to the side of the box 
together with a d.p.d .t. switch to enable the electronics to 
be used with an external microwave head. The switch is 
connected so as to change the iJ. input and modulator 
outputs between either the internal head or the sockets. A 
separate earthing tag must be used at each b.n.c. socket. 

The modulator output is wired up using screened lead 
throughout with the rJ.c. (L3) soldered directly onto the 
Gunn diode post. Wiring for the Schottky mixer diode is 
carried out in a good quality 50n coaxial cable of as small 
a diameter as possible. Remember the warning given in 
Part 2 about the earthing strap across the Schottky. 

When the p.c.b. has been completed and all the leads fit-
ted the board can be fastened to the floor of the box using 
either suitable p.c.b. mounting pillars or Sticky Fixers. 

Setting Up 
The p.c.b. can be checked out before mounting in the 

box and the 9V regulated output set to between 9 and 
9·5V using R5. The actual voltage is not critical but the 
EF5803 module requires up to 9·5V to enable it to tune up 
to 108MHz. 

The Gunn voltage should be capable of being varied us-
ing the FINE TUNE control R 14 and should be set initially 
at about + 7· 5V with a.f.c. switched out. 

With a meter set to read about 3V connected across 
R43 adjust the core of L2 for zero volts on the meter. 

It should be possible to tune in several v.h.f. radio sta-
tions using R33 so select a weak signal and carefully ad-
just the final i.f. transformer for maximum output. Note 
the instructions given with the module as to carrying out 
this operation. 

The meter reading can be adjusted with R32 to give a 
suitable deflection with a really strong input signal. 

If an oscilloscope is available then the modulator can be 
set together with the microphone amplifier output and 
tone generator output. Measured at the Gunn diode the 
modulation level should be 200mV. If a scope is not avail -
able then the modulation will have to be set up in con-
junction with another working system. In this case R23 
must be set to give minimum tone output and R28 set for 
minimum gain (zero resistance) to start with. 

When you are satisfied that the system is working 
properly you can tryout the aJ.c loop. The gain of the 
loop is set by R 12 which also sets the modulator gain. 
With a.f.c. switched in and set to either position there 
should be no .change in Gunn diode voltage. If there is, 
then the quadrature coil L2 will have to be re-adjusted. 
The modulator gain is set by R 12 and should be adjusted 
to give the desired a.f.c. action. 

Next Part 
Final setting up of such things as modulator gain and 

iJ. tuning will be covered in the next part along with a 
general guide to operation on the lOGHz band. 

Practical Wireless, August 1981 

Aerials and aerial accessories are very definitely among the most popular 
topics covered in Practical Wireless. In response to requests from readers. 
we've reprinted a selection of articles from the past three years. plus two new 
features-one by Ron Ham on v.h.f. propagation. the other describing ·the 
"Ultra-Slim Jim". a new version of that most popular 2-metre aerial design 
by Fred Judd. 

Out of Thin Air has 80 pages. 295 x 21Bmm. and is available from Post 
Sales Department. IPC Magazines Ltd .. Lavington House. 25 Lavington 
Street. London SEl OPF. price £1 .50 including postage .and packing to UK 
addresses. or £1 .80 by surface mail overseas. Please ensure that your name 
and address are clearly legible. 

OUT OF THIN AIR 
Please send your order and remittance to: 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me ........ copies at £ 1.50 each to 
include postage and packing (£ 1.80 surface mail 
overseas) 
I enclose P.O'/Cheque No ....... . .... Value .. ...... . 
U K remittances must be by crossed postal order 
or cheque (name and address on back please) 
and made payable to IPC MAGAZINES LTD 

NAME . ........... . .... . . .. ....... . .. . . . .. .. . . ...... . . 
(BLOCK LETIERS) 
ADDRESS . . . .... . . . .. . .. .. .... . ...... . . . .. . ........ . 
(BLOCK LETIERS) 

... .. ... . . . .... . . . .. . .. . ... Post Code . ................ . 

Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required. Payable by International Money Order 
only 

Company registered in England. Regd. No. 53626 
A subsidiary of Reed International Limited 

L - ____ Cut round dotted line - - - - __ _ 
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ijllij . 
All change. 
,....Ihenew 
emission 

codes 
. 

Although the most talked-about changes resulting from 
the deliberations of the 1979 World Administrative Radio 
Conference in Geneva (W ARC '79) are in frequency 
allocations, there are others which will have some effect on 
radio amateurs and those studying for the RAE. Among 
these is a new set of codes for specifying radio emissions, 
which will come into use officially on I January 1982. 

Most amateurs talk about emission types using ab-
breviations such as c.w. (continuous wave) for Morse 
code signals; s.s.b. for single-sideband, suppressed-carrier 
signals; and f.m. for narrow-band frequency-modulated 
(or phase-modulated) signals. The licence, however, uses 
the codes A I, A3J and F3 respectively to refer to these, 
and lists several other emission modes available for 
amateur use as well. Now, all these codes are to be 
changed, presumably on the grounds that they were not 
detailed enough to describe the many new types and varia-
tions of modulation which have come into use. Under the 
new codes, A I becomes A I A (assuming it is to be received 
by human (non-automatic) means), A3J becomes BE, and 
F3 becomes F3E for frequency-modulated telephony, or 
G3E if it's phase modulated. 

The complete table of codes, extracted in slightly 
modified form from the new Radio Regulations, is shown 
in Table 1. A conversion table for the codes mentioned in 
the UK Amateur Licence will be published in a future 
issue of pw. 

Bandwidth 
Associated with the emission code is another code 

which designates the rJ. bandwidth of the emission. In the 
amateur service, the licence merely says that the radiated 
energy shall be kept within the narrowest possible fre-
quency band, having regard to the class of emission in use, 
although certain standards have come to be accepted to 
ensure that transmitters and receivers are broadly com-
patible. It is very important to keep bandwidth in mind 
when operating near the band edges. For example, an 
upper-sideband telephony signal based on a carrier fre-
quency of 29·699MHz would go well beyond the upper 

24 

limit of the IOm amateur band at 29· 700MHz, and could 
invite the attention of one of the international frequency 
monitoring stations. 

In all types of professional radio communications the 
bandwidth allowed to be used is closely defined in the rele-
vant equipment specification issued by the Home Office. 
For the benefit of readers involved in such communica-
tions, the new bandwidth code is as follows: 

The necessary bandwidth shall be expressed by three 
numerals and one letter. The letter occupies the position 
of the decimal point and represents the unit of 
bandwidth. The first character shall be neither zero nor 
K, M orG. 
Necessary bandwidths: 
between 0·001 and 999Hz shall be expressed in Hz (let-
ter H); 
between 1·00 and 999kHz shall be expressed in kHz 
(letter K) ; 
between 1·00 and 999MHz shall be expressed in MHz 
(letter M); 
between 1·00 and 999GHz shall be expressed in GHz 
(letter G). 

Examples: 

O·IHz =HIOOI2.4kHZ =2K40I180.7kHZ= 181K 
25·3Hz =25H3 6kHz =6KOO 4·5MHz = 4M50 
100Hz = IOOH 180·4kHz = 180K 5·65GHz = 5G65 

Breaking You In Gently 
To get everyone used to the new emission codes, the 

Home Office has asked the technical press to use the ex-
isting and new codes in parallel during the remainder of 
1981, so that the examples given at the beginning of this 
article become: 

AI-AlA 
A3J -BE 
F3 - F3E or F3 - G3E as appropriate. 

Practical Wireless, August 1981 
www.americanradiohistory.com
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SOAR FC-841 
Frequency Counter 

It's not so many years ago that digital 
frequency meters came in 19in bench-
top rack cabinets and, if you were so 
unwise as to think of doing so, requ ired 
two strong men to move them. They 
weren 't very easy to use, either. Then 
they started to benefit from space 
technology, and you could buy a very 
good 50M Hz counter/ timer for around 
a thousand pounds (mid-1960's 
pounds, that is), that could be carried 
by one man, providing it wasn 't too far. 
I could go well over a hundred yards 
without changing hands! 

Since then, as with most electronic 
units, they've got even smaller, and are 
just about at the limit , that the space 
needed for the display and controls will 
allow. They've got cheaper, too, and 
counters with a very creditable perfor-
mance are now within range of the 
enthusiast's pocket. The latest to come 
our way, and one which I must admit 
appeals to me personally, is the FC-
841 by the Soar Corporation of Japan. 

The FC-841 is a real "pocket-size" 
instrument, measuring 32 x 100 x 
120mm, excluding protrusions like 

. feet , tilt stand and input socket, and 
weighs around 550g. Tests carried out 
by the importers , Holdings of 
Blackburn Ltd., produced the following 
performance figures: Frequency range : 
1 OHz-65M Hz (45M Hz on internal bat-
teries) . Sensitivity: better than 30mV 
over most of range (60mV on internal 
batteries) . Time base accuracy : not 
worse than ±0·3p.p.m. (0·0003%), or 
1·5p.p.m. (0 ·0015%) on internal bat-
teries. Time base drift : less than 
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O· 3p.p.m . from 1 minute to 1 hour af-
ter switch-on. The checks which we 
carried out ce rtainly showed the fre-
quency accuracy and drift to be very 
good indeed, when checked against 
standard frequ ency station WWV by 
the tr ansfer os c illator method . 
Holdings are prepared to guarantee an 
accuracy of ±0·0002% ± 1 digit, and a 
sensitivity of 60mV at room tem-
perature, on all units sold. 

The display is a 4-digit, red I.e.d. 
type , with dig its 10mm high . Here, I 
must voice my only criticism of the 
unit, and that is that the display is 
dim-no good putting it next to the 
window in sunlight, or under a bright 
desk- lamp. Apart from the ON/OFF 
switch , the only external control is a 
GATE switch, w hich controls the length 
of time that the counter gate is open, 
and hence the frequency range dis-
played . In the " kHz" position of the 
switch, the display indicates tens of 
kilohertz, with a resolution of 1 OHz, 
and in the "M Hz" position, it indicates 
tens of megahertz, with a resolution of 
1 OkHz- the decimal point stays be-
tween the second and third digits. To 
measure a high frequency , sa y 
28·325MHz, you would set the switch 

first to " MHz" , when the display would 
read 28 ·32 or 28·33 (the last digit of a 
counter is always subject to a possible 
error of ± 1 digit). Switching then to the 
"kHz" range, the display should read 
25 ·00 if the measured frequency is 
accurate, though again, there is a 
possible ± 1 error in the final digit 
which indicates tens of hertz. 

This procedure does take a little 
getting used to, and you have to be 
specially careful when the final digit of 
the "M Hz" reading is around the zero 
area , but it causes no problems with a 
little practice. If you have a real 8-digit 
counter, you tend to ignore the most 
significant digits when you are trying to 
read a frequency accurately. In the FC-
841, the display does the ignoring for 
you! 

The input impedance is 1 MO plus 
stray capacity, and the input connector 
is a BNC socket: The power supply 
can be internal , using four AA-size 
(Penlight) cells which fit into a battery 
compartment under the unit, or exter-
nal in the range 8-11 V d.c., or 14V via 
a 1 50 resistor. 

All the circuitry of the unit is housed 
on two p.c.b.s, one for the display, con-
trols and input connector, the other the 
" works" , which include 11 Lc.s and 
five transistors. All components are 
identified on the p.c.b., and the whole 
is very neatly assembled. The manufac-
turer's Operator's Manual is a bit 
sketchy, and written in the usual Orien-
tal English, but Holdings provide a very 
useful leaflet with a translation and 
some additional information, No servic-
ing data is given. 

The Soar FC-841 costs £45.00 
cluding VAT, which buys you the basic 
unit less batteries, leads, etc. The 
recommended power unit for a.c. 
mains operation is £7, and a pre-scaler 
to extend the frequency range to 
500MHz is available at £23. A charge. 
of £ 1 is made to cover post and pack-
ing. For further details contact 
Holdings Photo Audio Centre, 
39/41 Mincing Lane, Blackburn 
BB2 2AF, telephone: Blackburn 
(0254) 59595/6, to whom we offer 
our thanks for the loan of the review 
sample. 

G. C. Arnold G3GSR 
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REMEMBER: When you deal with SMC you get: 
The SMC 2-year guarantee on Yaesu . The speedy free Securicor service. 
The security of dealing direct with the largest authorised importer. 
The spacious, very well equipped, ably staffed test and service facility. 
The knowledge that we carry tens of thousands of pounds of spare parts. 
Our discreet " instant" H.P. Our personal export documentation scheme. 
Our in-person, or over the 'phone, time saving credit card acceptance. 
Our honest advice and evaluation of part exchange equipments' worth. 
Our deep interest and knowledge in most facets of our common hobby. 

AND DO NOT FORGETTHE FREE FINANCE SCHEME 
Give us a ring for full details (subject to clearance and a minimum of £ 1 00 in-
voice) we will help you to enjoy new regular priced Yaesu, KDK, Gem Quad, 
Ascot, SMCHS, CDE, Hy Gain, Stolle, Channel Master, SMC, Hansen, MFJ, 
KLM, Mirage, and Hi-Mound - Tomorrow! (You pay only The Cash Price!!!) . 

FRG7700 £309 
0·15 30MHz General Coverage Receiver. 
AM/ SSB/CW/ FM (Memory Version (389) 

• 
FRG7 £199 

0°5 30MHz General Coverage Receiver. 230V 
ac. 12V dc • • Battery pack. AM/SSB 

FT707 £529 
1O-BOm. 100W PEP.SSB. AM, CW. Variable IF 
Bandwidth. Oigital. 8 Bander.(10W model (455) 

* PRICES INCLUDE VAT @15% 

FT202R 
£109 

lW. 6 chnl. 
2m 

Handheld 

FT207R 
£195 

3W. 2m 

FT480R £359 
2m. Synthesized. 25 . 12·!:. 1 kHz steps FM 
1 kHz. 100. 1 OHz.steps SSB. lOW PEP. 

FT902DM £799 
10- 160m. SSB. CW. AM. FM . Oeluxe 
Digital, Kayer, fan, variable bandwidth etc. 

* FREE SECURICOR DELIVERY 

4 amps const. 6 amps surge .... 13.SV. 
Low ripple. 

R5120810 £30 
8 amps const. 10/11 surge ,,' 13·8V. 
Full foldback etc. 

55122535 £99 
25 amps const. 35 surge ,. 13 ·8V. 
Foldback, short ci rcuit proof etc. 

FT404R 
£179 

3W. 6 chnl. 
70 cms 

Handheld 

* 2 YEAR IMPORTER WARRANTY 

.. '. 
\ 1.. I SOUTH MIDlANDS COMMUNICATIONS LIMITED 

S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, S04 4DN, ENGLAND 
Tel : Totton (0703) 867333, Telex: 477351 SMCOMM G; Telegram : "Aerial " Southampton 

S .M .C. Agents 
G3ZUL Stourbridge (03843) 5917 
GM8GEC Edinburgh (031665) 2420 

GW3TMP Pontybodkin 1035287) 846/ 324 
GW8EBB Swansea 107921 872525 
GJ41CD Jo .. oy (0534) 26788 

480808 
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S.M .C. (Leeds) BRANCH 
LEEDS . 
Coli" Thomas. G3PSM 
257 Otlev Road, 
Leeds 1S, Yorkshire . 
Leeds (0532) 782326 
9-5.30 Mondav- Saturday 

* N 
E 

W 

* 

S.M .C. (Jack Tweedy) LTD 
CHESTERFIELD. 
Roger Baines. G3YBO 
102 High Street. 
New Whinington , Chesterfield . 
Chesterfield (0246) 453340 
9 - 5 Tuesday- Saturday 

* N 
E 
W 

* 

S.M .C. (Jack Tweedy) LTD 
WDODHALL·SPA. 
Jack Tweedy, G3ZY 
150 Horncastle Road. 
WoOd hall Spa , Lincolnshire 
Woodhall Spa (052S) 52793 
9- 5 : Tues-Sat appointments) 
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GAREX (G3ZV1) 
RESISTOR KITS a top-selling line for many years. E 12 series, '5% 
carbon film , 100 to 1 M, 61 values, general purpose ratings tW or 1 W 
(state which) 
Starter pack 5 each value (305 pieces) £3.10 
Standard pack 10 each value (610 pieces) £5.55 
Mixed pack. 5 each tw + tw (61 0 pieces) £5.55 
Giant pack, 25 each value (1525 pieces) £13.60 
NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30; 
C(U 11) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+ : less 20%. 
AMPLIFIER MODULE new, fully assembled 6W IC unit , 12V DC. 
Low impedance (4-S0) input and output for extn. speaker amplification , 
with circuit £2.75 
CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'CB' rigs. 
2S.5MHz Tx and 2S.045MHz Rx. HC1SU £4.60 per pair 
CRYSTAL FILTER 10.7MHz, 12tkHz channel spacing, ITT type 901 C 
£6,90 
CO-AXIAL CONNECTORS & ADAPTORS sae full list. 
PL259 UHF with reducer 75p; S0239, UHF socket, panel mtd. 
60p; 2 x S0239 inline coupler £1; 2 x PL259 inline coupler £1. 
Any 5+ connectors: less 10% 
HT TRANSFORMER multi-tap pri.: 5 secs.: 35v 200mA, 115v 
1 50 mA, 50v 500mA, 1 50v 300mA, 220v 300mA £5 
HT CHOKE top grade type, 9H 240mA £3.50 
PYE CAMBRIDGE SPARES (our speciality, sae full list) . Ex. equip. , 
fully guaranteed. Rx RF board 6B-8SMHz £5.95. 10.7MHz I.F. £3.65. 
2nd mixer 1 0.7MHz to 455kHz £3, 455kHz block filter 12tkHz £9.40, 
ditto 25kHz £3. 455kHz AM I.F. £3.65. Audio bd. £1.95, and many 
more. Vanguard & Westminster spares also. 

MONITOR RECEIVERS 
SX-200 VHF-UHF AM-FM SCANNER 
Covers 26-SSMHz, 10B- 1BOMHz and 3S0-514MHz, AM + FM, it 
scans, seeks, memorises and beats all the others. Sae full details. 
HF-12 POCKET SIZE FM 12 channel xtal controlled. ' 4MHz 
bandwidth in range 130-174MHz. With nicad and charger £57.95 
Xtals extra , see below. 
SOUNDAIR 008 PORTABLE FM SCANNER S channel xtal con-
trolled 140-170MHz. With nicad and charger. £59 Xtals extra. 
SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO 
+ 11 xta l controlled channels : ideal for fixed , / M, / P use. 1 2V DC opera-
tion £47,50 
Marine band SR-9, 156-162MHz, same spec. and price. 
CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m 
channels from 0 (145.00) to 32 (145.S0) incl. at £2.46 (+ 15p post per 
order! . Over 40 popular marine channels at £2.85 (+15p post). Non-
stock xtals made-to-order in 3 weeks at £4.30 each. Sae list. 
'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL 
£19.90 Ideal for SX-200 and other VH F/ U H F receivers. 
We also stock the : 
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage 
25 or 121kHz steps/ 10 channel memory/ scans memories or selected 
band portion/ 3W or 25W Tx!all the features you need at £225 
YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz-
30MHz AM/ USB/ LSB/CW and FM £309 
MAINS PSU British made by GAREX 12 volt 1 Amp regulated, 
adjustable 10- 1 6v £15.95 

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome) 
PRICES INCLUDE UK POST & PACKING & 15% VAT. 

GAREX ELECTRONICS 
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS. 

Phone 0296 668684. Callers by appointment only. 

ROBOT '400' SSTV FREQUENCY DISPlAY UNITS '. State of the art, full brightness, 
non fading pictures on a normal 
TV monitor. From the worlds 
leading SSTV manufacturer, 
ONLY £666 incl. VAT & 
delivery. Send 14np stamp for 

full details 

INTERNAL OR EXTERNAL f", 

FOR S;'f8/Vill 

FRG7 

There are approx 14000 SSTV stations transmitting from 
130 countries. 

ALL AT £39.80 INC. 

C.B. ACCESSORIES 
C.B. SUPER STORE 

AERO & GENERAL SUPPLIES (SSTV) 
A 
C 
C 
E 
S 
S 

At No. 2 Leicester Street. 
BROOKES ElECTRONICS LTD., 69 Leicester Street, 

NORWICH NR2 2DZ, ENGLAND, 

C 
H 
E 
Q 
u 
E 
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Building 33, East Midlands Airport, 
Castle Donington, Derby DE7 2SA. 
Tel: (0332) 812446. Telex: 37522. Tel: 0603-24573, 

Spun Parabolic Alloy Dishes for: 

RADAR, SATE LITE, TV 
AND TRANSCEIVERS 
Also custom made units Prices upon request. 

Contact: 

. N. J. Cousins, 
Metspin Ltd, 94b New Brighton Road, Emsworth, Hampshire P010 7QS 
Telephone Emsworth (02434) 3712. 
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-The ideas presented here are suggestions only. 
are untried by this magazine. we cannot accept 

§§! res;porlsibility for any resultant damage. however caused. Before 
!altl!ratlions are attempted. care should be taken to ensure that any 
!gUiualllee is not invalidated. and it should also be borne in mind 

modifications usually have an adverse effect on resale prices. 
where specialist skills or equipment are needed. most 

the work for a reasonable fee. 

Roger Hall G8TNT(Sa 

No.8 
Rob. GBOZP. has written from Burton-upon-Trent with a 
very nice a.g.c. mod for the Trio R- 1000. Remove the top 
cover and locate the two-pin plug 13 which is in the rear left 
hand corner of the set and which has a white/orange and a 
white/ blue wire running to it. If this plug is removed the 
a.g.c. action is speeded up considerably and if switchable 
fast/ slow a.g.c. is required , Rob points out that it is a simple 
matter to remove the existing wiring from the front panel 
dimmer switch and to re-route the two wires that run to plug 
13 through this switch. Thanks for passing on the idea Rob. 

Next a very simple mod for the Trio TR-9000 from Steve, 
GBVEF, of Lowe Electronics. In its original form the 
HIGH/ LOW power switch on the front panel of this set gives 
1 Won lOw power and 1 OW on high power, but only on f .m.; 
on s.s.b. the output is 10W regardless of the position of the 
switch. To make the switch work on s.s.b. as well as f.m. 
simply remove the lid of the set and cut the orange wire that 
is attached to the rear of the HIGH/ LOW power switch. 
That's all there is to it. Thanks Steve. 

The last tip this month is for owners of the Yaesu FT-
4BOR . Several people have said that these rigs appear to 
have a mind of their own and they have a tendency to zoom 
off frequency all by themselves, which can be quite discon-
certing . Mike , GBEWU , has worked extensively with these 
sets and he has found that this problem usually occurs 
because the user has forgotten to release his auto-clarifier 
button. If everyone remembers not to operate on f.m. with 
the button depressed then the problem should disappear. 

Wanted 
I would like to use the rest of this month's page to publish 

a selection from the many requests for help that I have 
received. I had originally intended to publish a few each 
month but as space has been limited for the last few months 
I now have quite a backlog to get through. 

Mr. D. E. Williams carried out the FT-4BOR listen-input 
mod \nat I published in the December column and he has 
written in because he would like to know if anyone has come 
up with a full reverse repeater mod as he would like to do 
that one next. 

David, GBXYJ, wrote in from Welwyn Garden City 
because he would like an auto-toneburst mod for the Icom 
IC-255- IC-260 range of 2 metre transceivers. 
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Mr. E. S. Saunders of Nottingham wrote in to say that he 
has carried out the Trio TR-2300 reverse repeater mod that 
appeared in the May mods column but he does not want to 
use the other suggestion i.e. to use the I.e.d. to show that the 
toneburst has been switched on. He would prefer to use the 
diode to indicate that duplex has been selected and he won-
ders if anyone knows how to do this. 

Mr. M. E. Lee also read the May mods page and he won-
ders if anyone has details for the same sort of mods that ap-
peared there , reverse repeater etc., but this time for the 
sister rig to the TR-2300, the TR-3200. He would also like 
any mods for the Yaesu FR-1 01 DD receiver. 

Mr. D. W . Howarth, G41FT, wrote in with a very in-
teresting mod that I hope to be able to use in a future issue 
but for now here are his requests for mods. He would like in-
formation on the Yaesu FT-221 R i.e. switchable High/ Low 
power, front end mods etc. and he would also like to know if 
it is possible to modify the TR-2300 to give a low power 
output. 

Mr. R. D. Woodard of Sheppey in Kent has bought himself 
a Trio 9R59DS and he wrote to me because he would like to 
know of any mods that anyone has carried out. He has not 
specified which mods and so I gather that any information 
would be welcomed. 

Mr. A. D. Rock, GBPR, wrote in from Stow Bridge asking 
for two mods. The first is to extend the frequency range of 
the Yaesu FT-227R up to 14BMHz, and the second is to 
enable the Yaesu FT- 1 01 E to transmit on 10MHz. He has 
seen such a mod for the FT- 101 but it does not work with 
the FT-101 E. 

Vic, G3UB, wrote in asking for any information that would 
enable him to modify his FT-DX500 to operate on 160 
metres. He wonders if ' the required crystal would be 
7520kHz and he adds that he would prefer an outboard p.a. 

Mr. D. R. Pellegrini has an SX200 and he wonders why 
there are two gaps in its coverage. The set does not cover 
between BBMHz-108MHz and 180MHz-380MHz and he 
would like to know of a mod that would allow these bands to 
be covered. 

David, GI4FUM/ EI4DJ, has an FDK Multi 750E and he 
would like to extend its frequency range, add a pip-tone on 
s.s.b. and also to make the set scan. 

Can anyone help with any of these mods? If you can, or if 
you have a request for a mod or if you have a mod that you 
would like to have published, please write to: R. S. Hall, 
Practical Wireless, King's Reach Tower (Hatfield House), 
Stamford Street, London SE1 9LS. 

73's 
Sam GBTNT 
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Windinl! l2epr-()ducti()n 
Vintal!e C()ils 

11111111111, II I.: !I 1I 11 11 i' ll 1111 11 I, 

There has recently been an upsurge of interest in vintage 
wireless details of a reproduction set in the May 
and June 1980 Issues of Practical Wireless are an indica-
tion of this. As mentioned in the first article dealing with 
that set, many of the components are no longer available, 
or are very rare. This comment applies to the coils used in 
sets of this era, but many constructors were happy to wind 
their own coils, as well as make up their own variable 
" condensers" from the various plates and components 
sold by dealers. 

Plug-in Coils 
For a long time, the most popular coils were the 2-pin, 

plug-in type, in various sizes, from two or three turns of 18 
s.w.g. tinned copper wire for short waves to the multi-turn 
coils to cover the long wave reception of Daventry and 
Radio Paris. The coils, with one male and one female con-
nector, were plugged into standard baseboard mounting 
type (Fig. 2), and there was also provision for a 
swinging holder for reaction circuits. If variable coupling 
between three coils was required, you could obtain a 
holder in which the centre coil was fixed and each of the 
outside two coils could be swung to vary the coupling be-
tween each of the outside coils and the centre coil indepen-
dently. Where the circuit required a tapping on the coil, 
usually to tap the antenna on to the grid coil, this was 
provided by means of a connection to a terminal on a 4BA 
bolt at the top of the coil. 

Fig. 1 : Above, Former construction for a honeycomb 
coil. Fig. 2: Right, Plug-in coil former 
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B.C.Howard BA 

Honeycomb Coils 
Simple kits for winding these coils were obtainable from 

dealers and consisted of a small, ready-drilled, wooden 
core, and a number of steel pins which were inserted into 
the holes in the fashion of the spokes of a wheel. 2-pin 
bases were also available from the same source. These kits 
are now very probably non-existent outside museums, but 
can easily be constructed. 

The wooden cylindrical former should be about 50 or 
60mm in diameter and the pins about 50mm long. These 
can be long panel pins or round nails. For ease of winding, 
panel pins with their small heads are more convenient. If 
these are not available, the heads of ordinary round nails 
should be removed. 

Holes are drilled into which the nails are lightly ham-
mered. The number of holes on each edge of the cylinder is 
not critical, but they should be about 10mm apart, and the 
number on each edge should not be a multiple of 2 or 3, in 
order that the winding may form a regular honeycomb 
pattern. A simple way of working out the spacing is to 
wind a single turn of paper about 10 mm wide round the 
former, remove it and, laying the strip of paper flat, 
measure the length of one complete turn, i.e. the circum-
feren.ce of the former. The length should then be divided by 
a sUItable number and the appropriate positions for the 
pins marked on the paper. These marks are then 
transferred to the circumference of the former and small 

Plastic 
strip 

-Winding 

Bolt-----
Retaining 
plate 
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To suit outside measurement 
of windin 

Metal plate to 
retain plastic strip 

Fig. 3: Stages in the winding of a honeycomb coil 

IWAD9021 

Fig. 4: Stages in the winding of a basketweave coil 

2nd turn 

1st turn 

Slots 

Fig. 5: Winding a basket type coil 
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holes made to receive the pins. The pins are then lightly 
hammered into the former (Fig. 1). 

Using 28 or 30 s.w.g. wire, winding can commence. As 
with most coil winding, it is a good idea to stretch the wire 
slightly to stiffen it, and also to remove any kinks from the 
wire. This stretching also makes the wire easier to handle, 
and the finished job is somewhat neater. Anchor the free 
end of the wire round a pin, leaving about 100mm free for 
eventual connection to the plug base. Wind the wire across 
the former to the next pin on the opposite edge of the for-
mer, and continue in this fashion , taking the wire outside 
alternate pins, zig-zag style (Fig. 3). As there are an odd 
number of pins, the second layer will utilise the pins not 
used for the first layer, and so a honeycomb pattern will 
build up. About fifty turns will tune the medium wave 
band with a 500pF variable capacitor. 

As the winding proceeds, keep the turns well pressed 
down, as if you were weaving a cloth, so that a compact 
coil is formed. When the requisite number of turns has 
been wound, the free end is anchored round a pin and left 
with about 100mm of wire to make the other connection 
to the base. The coil should be bound in about six places 
with thread, the best places being between two adjacent 
pins. The nails are removed and the coil is treated with a 
fixative to keep the turns in place. The coil is then mounted 
on its base and a strip of thin , stiff plastic wrapped around 
the coil and fixed at each end to the sides of the base with 
a small, metal retaining plate (Fig. 3). 

Basketweave Coils 
An alternative form of coil construction is the 

basketweave pattern. This type of coil is also mounted on 
a standard plug base. The pins are fixed onto the face of 
the cylinder, or in a circle on a flat block of wood (Fig. 4). 
Again, the number of pins should not be a multiple of 2 or 
3. The start of the winding is as for the honeycomb coils, 
but the winding pattern is different. Starting from Pin 1, 
take the wire outside Pin 1 to the inside of Pin 2, then out-
side Pin 3, and continue alternately inside and outside each 
successive pin. With an odd number of pins, the second 
layer will be " out of step" with the first , the third layer will 
follow the first, and so on. After about 10 turns, the pat-
tern will be evident. 

When the required number of turns has been wound, 
the coil is finished in the same manner as the honeycomb 
type. A neater coil can be made by using an alternative 
winding pattern. Starting from Pin 1, take the wire outside 
Pins 2 and 3, outside Pin 4, inside Pins 5 and 6, and so on. 

Basket Type 
The third type of coil used is the basket type. These are 

mounted flat on the panel of the set. If variable coupling is 
required, e.g. for reaction , the moving coil is mounted on a 
short, wooden arm and arranged so that it can be moved 
closer to the fixed coil, the greatest degree of coupling be-
ing attained when the moving coil is directly above, and in 
the same plane as, the fixed coil. 

The basket coil is wound on a circular piece of stiff 
cardboard, about 150mm diameter. A number of slots are 
cut from the circumference towards the centre of the cir-
cle. Again, the number of slots should be an odd number. 
Winding starts from the centre, the wire going over and 
under alternate segments of the card (Fig. 5). As the coil is 
not self-supporting, there is no need to fix the windings 
with a fixative. • 
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G. THOMPSON 

Vintage battery radios were powered by a 2V accumulator 
and 120V dry battery. Later models, not quite so vintage, 
used I· 5V and 90V batteries. Renovating this kind of 
wireless has the advantage that, unlike elderly mains 
equipment, there is little risk of serious fire hazard, or per-
sonal injury, from deteriorated mains and high tension 
components. However, even if suitable batteries were 
readily obtainable their cost and inconvenience would not 
be acceptable to-day. There is an obvious requirement, 
therefore, for a battery eliminator. 

Modern components mounted on a chassis and screwed 
to the inside of the cabinet would be functional, but in-
congruous. Ideally, the unit should be contained in a 
mahogany and ebonite box with nickel plated brass con-
nectors, but a reasonable compromise can be achieved 
with mahogany veneered chipboard and black or brown 
painted aluminium. The size should be such that it will 
readily fit into most battery compartments. 

Because battery valves have directly heated filaments of 
small cross-sectional area the low tension supply must be 
exceptionally well smoothed, and close to the specified fila-
ment voltage. Ripple will appear as amplified hum at the 
output, while over or under running the filaments will shor-
ten the life of the valves. 

The high tension supply is not so critical, but it should 
be constant and reasonably well smoothed. The high ten-
sion current drawn by a battery wireless is typically about 
ten, and rarely more than fifteen, milliamps. It is therefore 
practical to limit the supply to twenty milliamps, which 
will protect the filaments in the event that they inadver-
tently come into contact with the high tension supply. 
Because of the vulnerability of the 'flying' battery leads 
both supplies should be short-circuit protected. 

The power supply described has been designed with the 
foregoing in mind. Alternative supplies of 2 and 120 volts, 
or 1·5 and 90 volts, may be selected by SI, which has its 
spindle shortened and slotted for screwdriver adjustment. 
At the same time, a green l.e.d. lights for the lower 
voltages, or an amber one for the higher. 

The Circuit 
The mains input transformer has two 6V secondary 

windings, one of which is used for the Lt. supply. After rec-
tification there is 6V d.c. available at the input terminal of 
the voltage regulator, which is about the minimum certain 
to overcome the dropout voltage. The low input voltage, 
and consequent low dissipation, ensure that heat-sinking is 
not a problem. The 'T' version of the LM3 I 7 regulator, 
which has a plastic T0220 case, is cheapest and easiest to 
mount. However, the T03 'K' version is equally suitable. 
Whichever is used it must be insulated from chassis with 
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appropriate mounting kit. The 1·4V output is set by 
R3, and the 2V output by R2 and R3 in series. These 
resistors should be 5 per cent or better. The LM317 is 
protected against almost everything, but D I is necessary 
to remove the voltage on C3 from the adjustment pin of 
the regulator in the event of a shorted output. The short 
circuit current from the LM3 I 7 is over 2A which the rec-
tifier and transformer could not sustain over a period: the 
fuse is therefore included to limit the current to 800mA. 

R7 

330 

4·5V 

4·5V 

51 shown in 
2V/120V 
position 

IWA09051 

2VorHV 

R1 
150 01 

R2 
72 

* 

"" Yellow 

R6 

30 

+ 

LT 

120Vor 90V 

+ 

HT 

CS 
0).11 

Fig. 1: Circuit diagram of the power supply. R2 is 
made up from two resistors R2a and R2b in parallel 
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The second 6V winding of the mains transformer is fed 
into the 9V winding of T2, and the high tension supply ex-
tracted from the 240V winding. The rectified output, with 
no load, is about 200V. . 

Incidentally, the reasons for using these two transfor-
mers, instead of a single standard valve mains transformer, 
are (I ) this arrangement is several pounds cheaper, (2) the 
final physical shape of the unit is better and (3) there is less 
heat dissipated in the dropping resistor. 

The d.c. is fed to the collector of the series pass tran-
sistor, Tr I. through R4. The output voltage is set by the 
Zener diodes-D4, a nominal 90V, or D5, a nominal 
l20V. 100 and 130 volt Zeners are used , although 90 and 
120 volt are available and may be preferred, to allow for 
up to ten volts drop in the automatic bias circuit. Tr2 is cut 

* components 
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The construction techniques used 
for this project are reminiscent of 
the fifties and early sixties . 
Tagstrips are used to mount the 

various discrete components 

off until the h.t. current reaches twenty milliamps: it then 
draws current from Trl base, holding the supply at twenty 
milliamps. Further reductions in the load impedance result 
in the output voltage tending to zero. Tr 1 is heat-sinked to 
chassis, but must be insulated from it. Tr2 does not need a 
heat-sink. Note that HT- is not connected to chassis: if it 
were, a separate grid bias supply might be necessary. As it 
is, if HT- is connected to the radio chassis through a 
suitable resistor(s) negative grid bias will be available at 
the HT- end(s). (See Fig. 2). Of course, many later battery 
radios already have this kind of bias, and the foregoing ap-
plies only to those which were designed for a separate grid 
bias battery. 

continued on page 49 
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Part 3 Ben J.DUNCAN 

Interference Suppression 
Radio frequency interference (r.f.i.) is a common oc-
currence when thyristors and triacs are in use, it is also a 
great vexation to people listening (or trying to listen) to 
radios, televisions, and audio systems and can ruin hours 
of work in a recording studio. 

The radio frequencies generated by thyristors and 
triacs, or any switching device, result from a sudden 
change of current in a circuit, rather like a squarewave. 
The step function generated by suddenly switching a 
current on and off has in theory an infinite number of har-
monics, and though the amplitude of these falls rapidly 
with increasing frequency, there is usually sufficient 
energy to cause severe interference up to the bottom of the 
medium wave band. 

Thyristor invertors can extend the range of the rJ.i. up 
to v.h.f. frequencies because of their fast switching rate. 
The key to r.f.i. suppression is to limit the rate of change of 
current (di/dt) in the circuit. 

For instance, limiting the di/dt to around O·5A/IlS has 
been found to render rJ.i. insignificant on a.m. radio 
receivers. The di/dt limitation is achieved by placing 
chokes in series and capacitors in parallel with the 
thyristor or triac. 

RFI can be propagated to other equipment by conduc-
tion or radiation, or a combination of both. Direct radia-
tion is rarely a serious problem, because the wires inside a 
control unit are usually far too short to act as useful an-
tennas at the frequencies where r.f.i. is most troublesome. 
However, interference is often picked up in proximate 
equipment and screening is essential where sensitive audio 
equipment is nearby, for example, when lighting control 
desks are used by discotheques and at rock concerts. Both 
steel and aluminium cases provide adequate rJ.i. screen-
ing. Copper screening is more expensive but provides ex-
cellent screening at high frequencies, and is most useful for 
invertors, which can produce high levels of rJ.i. at s.w. and 
v.hJ. frequencies. At these frequencies, control wires make 
good antennas and therefore radiated r.f.i. can be quite a 
nuisance. 

In the majority of cases of thyristor generated inter-
ference, conducted rJ.i. predominates. A persistent exam-
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pie is the interference caused to mains powered radios by 
domestic' dimmers and drill speed controllers; here the in-
terference simply travels down the mains supply. Less 
common is re-radiated r.f.i . Here, the interference travels 
along the mains cables and is then re-radiated, to be 
received by portable radios. Once again, proximity is 
significant and a portable radio which is placed too close 
to mains wiring will be prone to re-radiated r.f.i. The inter-
ference in these cases can be strong because a· length of 
mains wiring approaches the length ofa "A/4 or "A/2 an-
tenna at the frequencies of interest. Conducted rJ.i. is most 
troublesome when the supply impedance is high and the 
impedance between the noisy unit and the receiver suffer-
ing interference is low. 

This condition is illustrated in Fig. 19, where a lighting 
dimmer interferes with a radio powered from an adjacent 
socket. If a separate mains cable is run to the dimmer, the 
conducted r.f.i. will be greatly reduced, because the rJ.i. 
will be attenuated by two lengths of mains cable acting as 
aT-pad attenuator in conjunction with the supply im-
pedance, before it reaches the radio. To prevent re-
radiated rJ.i. by-passing the supply cable impedance, the 
two mains cables should be separated by at least 2m and 
the units should be kept as far apart as possible. 

The above method attenuates the rJ.i. received, but the 
most effective way of obliterating interference is to sup-
press it at source by limiting the rate of change of current 
(di/dt). The simplest means of doing this is by means of a 
series choke (Fig. 20). Note that this is placed on the 
neumil side of the mains, so that stray capacitances to 
earth do not hinder its effectiveness. Likewise, the value of 
the choke must be greatly increased at higher currents 
bearing in mind that the supply impedance will be lower. 
Fig. 21 depicts a low pass filter which provides a 
-18dB/octave slope below the turnover frequency which 
is around 50kHz using the stated values of L, C and load 
current. (The filter slope is really -12dB/octave, but in 
conjunction with the natural -6dB/octave decay of 
thyristor r.f.i. with increasing frequency, the slope is 
-18dB/octave). Suppression at 200kHz (the frequency of 
BBC Radio 4) is thus around -40dB. 
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For maximum effect, the turnover Crequencies of the 
LRC and LC combinations should be Jqual. Thus to the 
following equation must be satisfied when it is desired to 
find the value of Land C for other load currents and 
turnover frequencies (ft ): I 

RL=1!(21tftC)=2nftL, where RL is the load impedance. 
For simplicity, this is assumed to be purdy resistive. 
Assume an ft of 100kHz is required with a 4A load. Then 
R L =240/4=600. 
L is found first: 
L=RJ(2nfJ=60/(6·3 x 100000)=95IlH 
and C=I/(2nftRJ=I/(6·3 x 50 x 100000)=26nF 

Fig. 24 compares the attenuation characteristics of the 
filters shown in Figs. 20 and 21 with the natural noise 
spectrum of a thyristor or triac and other common sources 
of r.f.i. Fig. 22 shows a twin choke (balanced) filter which 
can be particularly effective when the load is in the live 
side of the mains, or when the interference is common 
mode. The design of balanced chokes can be quite difficult 
and it is often cheaper and easier to use a standard compo-
nent. 

As in the case of the snubber discussed earlier, the LC 
arrangements shown in Figs. 21 and 22 are susceptible to 
ringing and depend on the load resistance for damping. 

The poor transient response of the filter shown in Fig. 
21 can .be seen from the slight peakiness it exhibits at its 
turnover point in Fig. 24. If the load is very small, say less 
than 100W, then severe ringing can occur, possibly caus-
ing a triac to trigger or turn off spuriously. If the addition · 
of an rJ.i. filter to a circuit previously known to work 
causes bizarre effects, this indicates ringing and can be 
confirmed and/or eliminated by raising the load current. 

If it is not possible to raise the load -currenfto stop the 
ringing, the LC network must be damped. This is achieved 
by adding a capacitor and resistor to vigorously damp the 
oscillations. The arrangement usually takes the form of the 
circuit shown in Fig. 23. 

Filter components require careful selection if they are to 
be effective at high frequencies, where inductors have 
significant capacitance and vice versa. The capacitance of 
a choke can be lowered by adding a few layers of pvc tape 
over each winding. 

Both the chokes and the capacitors should be wired as 
close to the triac or thyristor as possible, preferably within 
a few inches. Ferrite beads added to the lead between the 
choke and the triac will greatly improve the effectiveness 
of the suppression. When the ferrite core of a choke 
becomes saturated, the choke acts as if it has an air core 
and its impedance drops drastically. This is most likely to 
occur when high load currents are passed; these will re-
quire the use of chokes with beefy ferrite cores to avoid 
saturation. LI in Fig. 20 should ideally use a much larger 
core at the higher (> lOA) load currents specified for this 
reason. 

Zero Voltage Switching 
In the past zero voltage switching has been acclaimed 

as the panacea of all rJ.i. problems. This is quite untrue. 
First, zero voltage switching is mainly limited to heating 
control and applications where pulsed signals are inherent, 
such as in random or sequential lighting displays. Second, 
zero voltage switching relies on the optimistic assumption 
that the triac or thyristor can be turned on when the mains 
passes through zero; the di/dt is then very high, but as 
there is no voltage for an infinitesimal period of time, there 
can be no interference. 

Unfortunately, the holding current characteristics of a 
triac often makes true zero point switching impossible. A 
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Mullard BTX36 thyristor (left) and BTX38 have 
controlled avalanche characteristics. The maximum 
crest working voltage for both is 800V and the 
avalanche voltage is 1320V. Maximum forward 

currents are 16A and 70A 
typical device which needs a 50mA current to pass before 
it will hold on without a gate signal will be turned on 
slightly after the zero point, when sufficient voltage is 
available to drive this current through the triac. This 
voltage is typically 2-6V and as the di/dt of the mains is at 
its highest about the zero point, the r.f.i. produced is by no 
means negligible. 

Zero voltage switching is most effective at high load 
currents and when triacs are fired by a d.c. gate signal, 
which can ensure the earliest possible turn-on time after 
the zero point, without synchronisation problems. When 
zero voltage switching and Le filters are used together, the 
result is exceptional freedom from r.f.i. 

I nteractive Effects 
Related to rJ.i. are interactive effects between groups of 

triacs or thyristors controlling different loads but connec-
ted to the same supply lines and in mutual proximity. This 
arrangement typically occurs in stage lighting control 
units. 

Fortunately, the trigger circuitry is usually remote in 
elaborate systems, but the triacs are often mounted 
alongside the trigger circuits in low cost dimmer units. 
This is quite acceptable provided the power cables and 
trigger circuit wires are well separated. If the supply 
impedance is high, switching several lamps on 
simultaneously will cause the supply voltage to drop 
momentarily. It is a good idea to feed trigger circuits from 
a regulated supply for this reason. 

Triacs can also interact directly, but this is unlikely if 
they each have a series choke for rJ.i. suppression. Poorly 
damped snubbers however can aggravate interactive ef-
fects. Chokes should be mounted well away from each 
other or orientated for minimum interaction. In excep-
tionally difficult circumstances, it may be necessary to use 
screened trigger wires or even to screen the power cables 
and connections. Careful cable routing will usually be all 
that is needed however. 

The techniques described will extirpate the vast 
majbrity of "mysterious" triac failures and interference 
problems and allow the quiet efficiency and longevity of 
these elegant semiconductors to be appreciated. • 
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G4JDT 
HARVEY EAST LONDON HAM STORE G8SYG 

DAVE 

H LEX TO N LI M ITE D 191 FRANCIS ROAD LEVTON E.10 
• . TEL 01-5580854 TELEX 8953609 lEXTON G 

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES 

MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK) LTD 

EXCLUSIVE TO US IN TH E UK. 1 kW input 600W ssb 350FM 2MTR LI NEAR!! 
BUILT-IN POWER SUPPLY. ELECTRONIC WARM UP. VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL 
BLOWER. LED's FOR READY. TX. OVERLOAD . PTT & RF VOX WITH VARIABLE DElAY CHOICE OF EIMAC TUBES. 4 x 150A OR 
4C x 250B OR 4C x 250R . ElECTRONIC PLATE CURRENT FUSE - NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE : HB8mm. 
W .318mm. D .375mm. FROM £460.00. 

ICOM 
PORTABLES 

le 2E FM £159 
le 202S SSB 

£169 
le 402 70cms. 

£242 

ICOM ACCESSORIES 
BP5 l1V Battery Pack £30.50 
B P4 Empty Case for 6 x AA Cells £5 
BP3 Standard Pack £15.50 
BP2 6V Battery Pack £22 
BC30 Base Charger £34 
DCl 12V Adaptor £7.50 
WM9 Mic/Speaker £9 
CPl Mobile Charging Lead £2.75 
LC 1/2/3 Cases £3 

RECEIVERS 
R 1000 Kenwood 
FRG 7700 Yaesu 
FRG 7700 with 
memory 

These are all 
on special offer. 

le 2001L Sony 
Search 11 2MTR 

TRIO/KENWOOO 

P.O.A. 

TS830S HF Transceiver £625 
TS 130S H F Transceiver £490 
TR9500 UHF Multitnode (New) TBA 
TR7840 High power FM 2MTR 

(New) 
TR8400 UHF mobile 
TR7800 VHF mobile 
AT130 
AS30 
R 1 000 general coverage 

receiver 
+ Many accessories 

TBA 
£275 
£265 

£72 
£85 

£285 

ICOM MULTIMODES 

le 251 2MTR. 
le 451 70cms. 
le 260 2MTR. 

YAESU/SOMMERKAMP 
FT 902DM WARe 
FT 101Z0 FM/ AM 
FT 707 
FP 707 Power Supply 
Fe 707 ATU 
FV 7070M VFO 
FT 480 2MTR. Multimode 
FT 290 Portable 2MTR 

£479 
£579 
£339 

POA 
POA 
POA 
POA 
POA 
POA 
£359 

multi mode POA 
FT 207R 2MTR POA 
FT 767DX Sommerkamp £559 
FT 101ZD Sommerkamp 

(all options)£649 
FT 9020M Fully Loaded £865 

All accessories including 
FV 902. Fe 902. YP 901 p. 

YK 901 available. 

CUSHCRAFT AMATEUR ANTENNA 
HF A3 20/ 15/ 103 ele beam 

8dB £147 
ATV3 20.15.10 Trapped vertical £34 
ATV4 10.15.20.40 Trapped 

vertica l £68 
ATV5 10.15.20.40.80 Trapped 

vertica l £74 
VHF A3219 19 ele boomer 

16.2dB £62 
214B 14 ele boomer 15.2dB £49.50 
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ICOM FM MOBILES 

le 24G 
le 255 

MICROWAVE MODULES 

£169 
£255 

MMA 144V 2MTR Pre-Amp £34.90 
MML 144/25 RF Amp £59 
MML 144/ 40 £77 
MML 144/ 100S (New. with 

Pre-Amp) £129.95 
MMT 432/ 144 2-70 Transverter £184 
MMT 28/ 144 £99 
MM 4000 RTTY (See it working in our 

shopl £269 

STANDARD 
C8800 2MTR Mobile £250 
C7800 70cms. Mobile £270 
C78 70cms. Portable £209 
CMB8 Mobile mount £17.95 
CD8 78 Power Amp. C78 £65 
CL 8 Carry Case £6.95 
A new standard 2mtr portable is due 

in soon. 

ARX 2 Ringo Ranger 6dB 
Vertical 

CS 1 00 Communication 
Speaker 

A 144.44 ele Yagi 
A 144.77 ele Yag i 
A 144.11 11 ele Yagi 
DX 12020 ele Yagi 
ARX2B Ringo Mkll 
ARB2 K Conversion kit 

£24.75 

£12.50 
£16.25 
£20.31 
£25.72 
£47.20 
£28.75 
£12.75 

ICO.M 720A GiC 

IC 720A 200W £795 
PS 15 Power Supply £100 
PS 20 Power Supply with speaker 

speaker £125 
IC 730 200W £549 
IC 2KL 500W Linear £800 
IC 2KLPS Power Supply £199 

ROTATORS AND ACCESSORIES 
DAIWA 
DR 7600X 
DR 7600R 
DR 7500X 
DR 7500R 
KENPRO 

£135 
£144 

£95 
£105 

KR400 POA 
HAM IV £145 
CHANNELMASTER £42 
CN 620 1.8- 150MHz. PWR/SWR £52 
CN 2002 2.5kW Auto ATU £190 

SWAN/CUBIC 
100MX235W £375 
102BX 235W ;. PS5 £700 
1 03BX WARe 235W £810 
PS6 Power Supply £145 
150MX Digital £561 
1 5002 Linear £406 
ST2AATU TBA 
ST3A ATU TBA 
HF Mobile ant £80 

RINGO Mkl to Ringo Mkll 
Now ava ilable - Crossed Vagi with 

phasing harness 17" long. weight 
3.5Ib. 1 0 .5dBd gain £38 

Also available Ringo Ranger Mkll. 
7dB gain £28.75 

FULL RANGE IN STOCK 
CATALOGUE AVAILABLE 

SAE PLEASE 
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S.E.M. 
BOX 6, CASTLETOWN, ISLE OF MAN. 

TEL: MAROWN (0624) 851277 
Three GREAT Q.R.M. FIGHTERS 
1. S.E.M. Active C.W. Filter 

A 150Hz wide needle centred on 750Hz. Not only does the 
signal stand out but the background noise drops away. If you use 
C.W . you need one. £25.00 

2 . S.E .M. Active Notch Filter 
A wide notch for more effect on chirpy C.W . and funny noises. 
Wide range 100Hz to 10KHz. £25.00 

3. S.E.M. MULTI FILTER 
Adjustable selectivity and frequency. Hi pass. Lo pass. Bandpass 
• notch positions. The ultimate " signal sorter' on any mode. 
Plus a further wide notch same as 2 above. £57.50 
All connect in series with the loudspeaker and require 12V. 

S.E.M . TRAN Z MATCH 
The most VERSATILE transmatching system. Will match from 15 to 
5000 Ohms BALANCED or UNBALANCED at up to 1 kW. Link 
coupled balun means no connection to the equipment which can 
cure TVI both ways. S0239 and 4mm connections for co-ax or wire 
feed. 160- 1 OM TRAN Z MATCH £57.00. BO-l OM £50.00. 
EZITU N E built in for £19.50 extra. 
S.E.M. EZITUNE 
A new concept in " tuning up". 50 Ohm bridge. noise generator and 
r.f. switch allows you to match your aerial without transmitting. 
Save P.As. Stop ORM for £25- Ex stock. 
S.E.M. IAMBIC KEYER 
Without doubt the best keyer circuit. Uses the custom CMOS L51 
Curtis Chip. £30. CMOS touch key £11.50. 
THE SENTINELAUTO Mk 112 METRE PR E-AMPLlFIER 
These include NEW PROTECTION circuit to give MAXIMUM LEGAL 
through power rating . Completely new third generation DUAL GATE 
MOSFET pre-amp giving ldb N.F. and 20dB gain with GAIN 
CONTROL and OFF switch (straight through when OFF). The High 0 
tuned ci rcui ts for high selectivity. 12V 25mA. 
Size: It'' x 2t" x 4" £25.00-, 70cm version £28.00-. All ex stock. 
SENTINEL 2 METRE LINEAR POWER AMPLlFIER/PRE-
AMPLIFIER 
The units use the latest techniques and transistors for highest 
reliability and performance. Infinite SWR PROTECTED devices. 
ULTRA LINEAR. all modes. R.F. switched. Same POWER GAIN at 
lower drive powers. Supply 13.BV nominal. Three models. 
1. SENTINEL35 

Twelve times Power gain. 3W IN 35W OUT. Max. drive 5W 4 
amps. 6" x 2t" front panel. 4t" deep. £57.50 ex stock 

2. SENTINEL 50 
Five times power gain. lOW IN 50W OUT. Max. drive 16W 6 
amps. Same size as Sentinel 35. £69.50 ex stock. 

3. SENTINEL 100 
Ten times power gain. 10W IN 100W OUT. Max. drive 16W. 
Size 6t" x 4" front panel. 3t" deep. 12 amps. Price £126.50 ex 
stock. All available less pre-amp for £8.00 less. 

SENTINEL H .F. WIDEBAND PRE-AMPLlFIERS 
2-40MHz 15dB gain. Ideal for 15 and 10 metres and OSCAR or an 
ACTIVE AERIAL. 9-12V. Size: 2t" x 1 t" x 3". Two versions. 
1. SENTINEL STANDARD H.F. PRE-AMPLlFIERS 

Performance as above £10.00- ex stock. 
2. SENTINEL AUTO H .F. PRE-AMPLlFIERS 

Same performance as above w ith a change over relay r.t. 
operated by your transceiver for direct connection in your aerial 
co-ax. £16.93- Ex stock. 

FREQUENCY CONVERTERS 
SENTINEL DUAL GATE MOSFET 2 metre or 4 metre 
CONVERTERS. N.F. 2dB . Gain 30dB. 
I.F.s 2 metres: 2-4MHz. 4-6MHz. or 2B-30MHz. 4 metre: 2B-
2B.7MHz. 9-12V 15mA. £24.73 Ex stock. 
SENTINEL X 2 METRE CONVERTER 
Same as above plus mains power supply. £28.80 Ex stock. 
SENTINEL L.F. CONVERTER 
1 OKHz-2MHz IN. 2B-30MHz OUT. 9-12V 5mA. £20.80 Ex stock. 
SENTINEL TOP BAND CONVERTER 
1.B-2.3MHz IN. 14-14.5MHz aUT. 9-12V 5mA. £20.80 Ex stock. 

12 MONTHS COMPLETE GUARANTEE 
Prices include VAT and delivery. c .w .a . or phone credit card 
number for same day service. 
• means Bell ing Lee sockets, add £ 1.90 for 502395 or BN C. Ring or write for more in-
formalion. 

READ THE REVIEW IN THIS ISSUE 
AND THEN COME AND TRY THE 

TRIOTS830S 
AT 

M.R.S. 
COMMUNICATIONS LTD. 

76 Park Road, Whitchurch, 

CARDIFF 
Tel: Cardiff (0222) 616936 

OPEN 
9 am to 5 pm 

6 Days 

YOUR 
SOMMERKAMP 
IMPORTER 

1 Railway Road, 
Blackburn, Lancs_ Telephone: 51842. 
(Telephone Evenings: Bolton 592929 G4GHE) 

SOMMERKAMP FT767DX 
Same as the FT707 reviewed this month, but 

includes CW Filter and a YM35 microphone. Full 
coverage from 80-10 meters, plus of course, the new 

WRAC bands. 
£559 inc. VAT. 

MKIII OTHER SOMMERKAMP H.F. RIGS 
FT277ZD. BO-lO metres. AM. SSB and CW. Inc. mic. CW filter. 
cooling fan . DC converter. £599 AM. £649 FM 
FT7B. BO- 10 metres. complete coverage. inc. mic and mobile 
bracket. £399 
FT902DM. 160-10 metres. AM. FM. SSB. CW and FSK. Inc. mic. 
filters. DC converter and cooling fan . £959 

SOMMERKAMP 2m TRANSCEIVERS 
TS2BO. BO channel synthesised mobile rig. complete with mic and 

fixing brackets. 
50W al P version. £159 
lOW al P version. £129 
FT4BOR. Multimode mobile. complete with scanning microphone 
and slip-in bracket. £349 

We stock genuine Sommerkamp accessories - power units, SWR 
meters, aerials, etc. . 

ACCESS and BARCLAYCARD. Send SAE for further details of the 
Sommerkamp range. 
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A monthly look at some aspect of the radio/electronics 
hobby that seems to bug the beginner, or occasionally 
a more advanced topic seen from an unusual angle. 

ATTENUATORS-1 
In the space of a couple of articles like this, I cannot hope to 
cover everything there is to know about attenuators. I just 
want to explain the principles involved, so that you can 
perhaps read reference and text-books with a little more 
understanding. 

Going back to Mr Thevenin again, remember that we can 
consider a voltage source to be made up of a perfect 
generator in series with an impedance or resistance which 
represents all the losses in the source. Attenuators are cir-
cuits made up from a number of resistors, used to attenuate 
(literally " to make smaller" ) an audio- or radio-frequency 
signal. For the sake of simplicity, I shall talk about audio-
frequency circuits, so our source will be an a.f. oscillator. The 
frequency is unimportant. 

For a start, let's assume that the source impedance is 
fairly low, say 120ft Its open-circuit voltage (e.m.f.) is 2V, 
so when connected to a load of 1200, the terminal voltage 
will be 1 V. For loads with impedance greater than 1200, the 
terminal voltage will be somewhere between 1 V and 2V. 

Now, supposing we want to do some tests on an amplifier 
with an input impedance of 6000 (typical in an audio 
system), and which needs the source connected to it to have 
an impedance of 6000 for correct operation. In other words, 
it must operate in a matched system. This is easy to achieve 
with our oscillator, simply by connecting a resistor of 4800 
in series with it (Fig. 1). We have effectively produced a new 
source, with a different internal impedance (Fig. 2). The 
e.m.f. remains at 2V, and the p.d. when the " new" terminals 
(D/P " S" ) are loaded with 6000 is still 1 V. 

If our amplifier needed an input signal level of 500mV 
(half a volt), how could we achieve it and still have a source 
impedance of 6000? The answer is that we put an at-
tenuator between the generator and the load, and there are 
basically two rules that must be obeyed : 
1. When you consider the view seen by the source looking 
out at the attenuator and load in series, it must " see" its 
designed load impedance (in our example, 6000). This also 
means that we know that the voltage across the input to the 
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attenuator is equal to half the source e.m.f., and makes the 
subsequent calculations a lot simpler. 
2. When you consider the view seen by the load (our am-
plifier) looking back into the attenuator and source in series, 
it must "see" its designed source impedance (again, 6000). 
Note that the source and load impedances don't have to be 
the same. You can design attenuators to work between 
unequal impedances too, so that each end of the circuit 
"sees" what it ought to see, and the load receives the right 
amount of signal. 

If we take the circuit of Fig. 3, we could choose resistors 
R 1 and R2 so that they presented a load of 6000 to the 
source (R 1 + R2 = 6000), whilst their ratio would produce 
an output at the D/P "A" terminals of 500mV (R2= (R 1 + 
R2) -:- 2). Making R 1 and R2 both 3000 would do the trick. 
All very simple, you say! But we've forgotten something. The 
input impedance of our amplifier is 6000, so that the circuit 
will really look like Fig. 4, with an extra resistance of 6000 in 
parallel with R2, producing an effective value for R2 of (300 
x 600) -:- (300 + 600) = 2000. 

This has several disastrous effects: 
1. The source now sees a load of 300' + 200 = 5000 in-
stead of the designed 6000, so the voltage at its output ter-
minals will be less than 1 V. 
2. The division ratio of R 1 and R2 is now wrong, and the at-
tenuation will be greater than wanted. 

These first two points mean you'll get less out of the at-
tenuator than you expected, basically because of the loading 
effect of the load! 

continued on page 61 
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Radio Amateur Saves 
Life 
A young Chelmsford radio amateur 
was recently instrumental in saving the 
life of a Jugoslavian youth . 

25 year-old Chris Baker G4LDS, a 
test technician with Marconi Com-
munication Systems Ltd. , was monitor-
ing 15m on the evening of 12 May 
1981 , when he heard, on 21 ·16M Hz, a 
Jugoslavian amateur YU 1 PDP, calling 
" CO, CO, Italy, Germany, France, 
Emergency." 

When nobody answered , Chris 
responded by offering to help. Ap-
parently a youth of 17 was dying in a 
Belgrade hospital and only the drug 
Calciprin , manufactured in France and 
not available in Belgrade, could save 
him, provided it was administered 
within 1 5 hours. 

Chris immediately rang Chelmsford 
Police HO and soon a squad-car 
arrived at his house. YU 1 PDP passed 
further details of their requirements 
resulting in a relay between the squad 
car and Chelsmford Police HO who 
used the Interpol link to check with 
Jugoslavia and trace a supply of the 
drug. 

Within the hour, 5 boxes of the drug 

Special Event Stations 
Bromsgrove and District Amateur 
Radio Club (G3VGG) have organised, 
for the 29 July, a Special Event Station 
for the Royal Wedding, operating from 
Sanders Park, Bromsgrove. Callsign 
GB2WED. 

There will be an award connected 
with this operation, details of which are 
available from: Awards Manager, John 
Harvey G4IVJ, OTHR. 

Yeovil Amateur Radio Club (G3CMH 
& G8YEO) will be running special 
event stations at the following 
venues:-

International Air Day on Saturday, 1 
August at HMS Heron, Yeovilton, Nr. 
Yeovil , Somerset. Callsign GB2FAA. 

Mid-Somerset Show on Saturday, 
15 August at Shepton Mallet, Somer-
set. Callsign GB2MSS. 

Dillington House Open Day on Mon-
day, 31 August at Dillington House 
College, IIminster, Somerset. Callsigns 
G3CMH and G8YEO. 
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were despatc hed v ia London ' s 
Heathrow Airport. Two days later, 
Chris heard, by telex, that the youth 's 
life had been saved. 

Chris has been a radio amateur since 
1974 and currently operates a Yaesu 
FT 101 with 100 watts output through 
a 3-element Tribander antenna TA 33 
junior. 

Practical Wireless would like to con-
gratulate both Chr is G4LDS and 
YU 1 PDP on their prompt and efficient 
action which illustrates the finest tradi-
tions of amateur radio . 

Further details of all these events 
may be obtained from : D. L. McLean 
G3NOF, 9 Cedar Grove, Yeovil BA21 
3JR. Tel: (0935) 24956. 

On Thursday, 30 July, Friday 31 and 
Saturday, 1 August, the St. Helens and 
District Amateur Radio Club will be 
operating GB2STH from the Annual St. 
Helens Show at the showground site, 
Sherdley Park, Marshalls Cross Road, 
St. Helens, Merseyside. 

Further details fro m : The Club 
Secretary, P. Gaskell G8PQD. Tel: St. 
Helens (0744) 25472. 

Catalogues 
Hot off the press and available for im-
mediate delivery is the new com-
prehensive Spring catalogue from 
West Hyde Developments Ltd., the 
Aylesbury based company with over 
1000 different instrument cases and 
something like 250 000 case parts 
currently in stock. 

The catalogue includes many impor-
tant additions to their product range 
and is obtainable free on application to : 
West Hyde Developments Ltd., Unit 9, 
Park Street Industrial Estate , 
Aylesbury, Bucks. HP20 1 ET. Tel: 
(0296) 20441 . 

Verospeed Ltd. inform me that their 
latest 136 page catalogue is now 
available. The company, which boasts 
a really fast turnround of orders, have 
increased the size of the catalogue to 
include many new entries. 

This free catalogue is available from : 
Verospeed Ltd., Stansted Road, Boyatt 
Wood, Eastleigh, Hants S05 4ZY. Tel: 
(0703) 618525. 

T & J Electronic Components, the 
Ch igwell based radio/ electronic com-
ponent suppliers, have their latest 
catalogue available. 

Costing 45p the 50-page catalogue 
is available from : T & J Electronic 
Components, 98 Burrow Road, 
Chigwell, Essex IG7 4HB. Tel: 01 -500 
7073/9705. 

Last, but by no means least, Rapid 
Electronics have their latest catalogue 
available . The 24-page catalogue 
covers many items of interest to the 
electronics enthusiast and will be sent 
out on receipt of 2 x 14p stamps by : 
Rapid Electronics Ltd., Hillcroft House, 
Station Road, Eynsford, Kent. Tel: Far-
ningham (0322) 863494. 

IARU 
Two very sad events cast a pall over 
the Internat ional Amateur Radio Union 
Region 1 Conference at Brighton. 
Delegates were shattered to learn of 
the death on 30 April of Peter 
Ballestrini G3 B PT, immediate past 
president of the RSGB and also the 
society's current Emergency Com-
munications Manager and a member of 
Council. His contribution to the 
organisation of RAYNET will be sadly 
m issed. 

Earlier in the week an observer with 
the VERON delegation from the 
Netherlands, Mr A. H. Kokee PAOKOK, 
passed away. 

A full report on the conference will 
appear soon in an issue of Practical 
Wireless. 

More on page 57 

Practical Wireless, August 1981 
www.americanradiohistory.com



M.J.AXSON BA G8WHG 
The ability to transmit and receive pictures adds a whole 
new aspect to amateur radio. It can be quite fascinating to 
see pictures of someone to whom you have spoken many 
times, but never met. Circuit diagrams can be exchanged 
as can pictures of the shack and its equipment. The scope 
is enormous. ' 

It has long been possible to transmit conventional fast- ' 
scan television, but the cost and complexity of the video 
equipment has made it very much a minority interest. It 
was with this in mind that slow-scan television was 
developed, initially in the USA by W A2BCW, who 
published his first article on the subject in August 1958. 
Interest was soon aroused in other countries, G3AST and 
G3LEE being early in the field in Britain, and now SSTV 

Table 1 

IARU Most popular 
Band (MHz) Recommended frequency 

frequency (MHz) 
(MHz) 

3 ·5 3·735 3 ·730 
7 7 ·040 7 ·040 

14 14·230 14·230 
21 21 ·340 21·340 
28 28 ·680 28·680 

144 144·500 144·230 
432 432 ·500 

60Hz Mains 50Hz Mains 
Line Speed 15Hz 16tHz 
No. of Lines 120 120 
Frame Speed 8 secs 7·2 secs 
Aspect Ratio 1 : 1 1 : 1 
Scanning 

direction H left to right left to right 
V top to bottom top to bottom 

Sync pulse 
length 

Horizontal 5ms 5ms 
Vertical 30ms 30ms 

Subcarrier 
frequency 

Sync 1 ·2kHz 1·2kHz 
Black 1·5kHz 1·5kHz 
White 2 ·3kHz 2·3kHz 
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Fig. 1 

SSTV 
monitor 

enthusiasts are to be found in all parts of the world on the 
hJ. and v.h.f. amateur bands (Table 1). 

The basic SSTV system is simplicity itsdf (Fig. 1). For 
reception an SSTV monitor is attached to the audio output 
of a conventional receiver, and for transmission an SSTV 
camera (or even more simply, a flying-spot scanner) 
provides the video signals to the audio input of the 
transmitter. No modifications are required to either RX 
or TX and the mode of transmission may be either s.s.b. 
orf.m. 

White 2'3kHz-

Black l'5kHz-

Sync . l·2kHz-

Fig. 2: Two lines of SSTV picture 

Carrier 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sync. Black 

1-2kHz 1·5kHz 

Fig. 3: Frequency spectrum of SSTV signal 

White 

2·3kHz 

In order to transmit video information within the nor-
mal audio bandwidth, we must slow down the rate at 
which the information is sent. This is made possible by 
sacrificing the ability to send moving pictures, which is no 
great loss in the context of amateur radio. A lower stan-
dard of definition is also used, but since the SSTV monitor 
is usually placed near to the receiver and operator, a small 
screen is used and acceptable pictures result. . 

The standard adopted was for a square picture made up 
of 120 lines. In addition to the video information forming 
the picture, synchronising pulses must also be sent at the 
start of each line and frame so as to keep the monitor in 
step with the camera. The a.c. mains frequency is ideal for 
derivation of the sync pulses and line speeds are locked to 
the 50Hz and 60Hz supplies used in different parts of the 
world. The ratios used are ¥ = 15Hz and ¥ = 16jHz, 
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which are close enough for the same monitor to be used 
for both standards. It will be seen that the transmission 
time for a complete frame is W = 8 secs or 120 + 16f = 
7·2 secs. 

The video information is presented as a range of audio 
tones starting with the black level at 1·5kHz and going 
through varying shades of grey to the white level at 
2·3kHz. The sync pulses are sent at 1·2kHz which is far 
enough away to allow them .to be separated easily. Since 
figuratively speaking they are 'blacker than black' the 
retrace does not appear in the picture. 

Sub-carrier frequency modulation is used which moves 
the transmitted carrier frequency according to the audio 
tone to be sent. This is a similar process to that employed 
in aJ.s.k. for RTTY, but in this case a range of tones be-
tween 1·2 and 2 ·3kHz is transmitted rather than only the 
mark and space tones. When heard on the air SSTV 
signals sound similar to R TTY signals but they have a 
more musical quality and there is a noticeable bleep when 
the frame sync pulse is transmitted. 

Equipment Requirements 
Since we are dealing with audio frequencies below 

2·3kHz only simple and inexpensive audio circuits are 
needed so making SSTV an ideal subject for home con-
struction. Ordinary domestic cassette tape recorders may 
be used to store pictures, the prime requirement being 
good speed regulation, since any speed variations will 
cause line to line jitter in the picture. Careful attention to 
the tape drive and the use of high quality cassettes will 
usually give good results. A simple check can be made by 
recording a steady tone and playing it back, when if all is 
well, there should be no noticeable variation in the 
frequency. 

Many amateurs begin by building a monitor and enter 
transmitting by having programs pre-recorded by an es-
tablished SSTV operator who has a camera or flying-spot 
scanner available. This is a quick and inexpensive way of 
getting started. 

SSTV 
input 

Fig. 4 

Cathode 
ray tube 

\ 

A block diagram of a simple monitor is shown in Fig. 4. 
The incoming SSTV signal is fed from the receiver speaker 
terminals into a conventional limiter/amplifier where am-
plitude variations caused by QRM and QRN are reduced 
by the limiter and the signal is boosted by the amplifier 
before passing to the video and sync discriminators. These 
are frequency sensitive circuits which separate the video 
and sync information. The sync discriminator is sharply 
tuned to 1· 2kHz whilst the video discriminator is tuned to 
pass only 1·5 to 2·3kHz. 
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After amplification and detection, the frame sync pulses 
are separated from the line sync pulses and both trigger 
their respective timebases so causing the raster to be 
drawn on the screen. Simultaneously the video frequencies 
are amplitied and slope detected producing low output for 
2 ·3kHz (white level) and high output for 1·5kHz (black 
level). The resulting voltage is then applied to the grid of 
the C.r.t. to provide intensity modulation of the electron 
beam. Thus light and dark variations are placed at ap-
propriate points on the screen so reproducing the SSTV 
picture. Since a single frame takes 7·2 secs to receive, it is 
essential that the c.r.t. has a long persistence (P7) 
phosphor. 

Light tight box ... 

: C.RT. ! rh: '1 amp oscillator ---...-: '"' : 'V '--_---J 
I I Lens I 
L. ____ Photo multiplier tube 

IWAD8981 Transparency 

Fig.S 

Flying-spot Scanner 
Slow-scan cameras present more of a problem, mainly 

due to the difficulty and cost of obtaining suitable Vidicon 
tubes. These were developed in the late 50's and early 60's 
for various space probes, notably the Mariner missions to 
Mars, but the average amateur cannot afford NASA 
prices! Hence the popularity of the flying-spot scanner 
(Fig. 5). 

A light-tight box houses a c.r.t. and a photomultiplier 
tube. A transparency is placed in front of the c.r.t. (which 
has short persistence phosphor, P 1). Horizontal and ver-
tical slow scan sweep is applied to the c.r.t. and since no 
video modulation is applied, the resulting raster is com-
pletely white. The light from this raster is modulated by 
the transparency and focussed by the lens system on to the 
photomultiplier producing a small video output voltage. 
This is then amplified and applied to the SSTV master os-
cillator which produces a 1·5-2·3kHz audio signal. The 
sync generator causes the SSTV oscillator to produce 
I ·2kHz sync pulses at the appropriate times. 

Sampling Camera 
Satisfactory though this was in many ways, the wish to 

transmit live pictures rather than photographs remained, 
and for this purpose a camera was essential. An ingenious 
solution was arrived at in the form of a sampling camera. 
The principle is shown in Fig. 6, and a block diagram in 
Fig. 7. A fast-scan camera signal is sampled and converted 
to a slow-scan signal. The normal British standards for 
fast scan are a line speed I5·625kHz and a frame speed of 
50Hz. If the camera is turned on to its right side the 50Hz 
scan now becomes horizontal and if divided by 3 it is at 
the correct slow scan speed. Division can be achieved by 
replacing the original frame sync pulse by a slow-scan 
sync pulse and adding a capacitor in the camera to slow 
down the frame timebase. The original 15· 625kHz line 
speed now running along the vertical axis is sampled over 
a period of 7·2 secs and the output is slow-scan video 
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which is fed to the SSTV master oscillator. Such was the 
state of the art in the mid 1970's and then along came the 
microprocessor which was to provide a revolutionary ap-
proach to SSTV. 

15·625kHz IWADB991 

SOH, 11 1 frame Fig. 6: Principles of the 
Sampling Camera system 

1. Fast-scan picture 

50Hz line 

T 15·625kHz L!J line 

2.Camera on its side 
162IJHz line 

[!J O'14Hz 
sampled 
15·625kHz 

3. Slow-scan picture 

FS Video 
camera .Sampler 

FS line I sync. 

FSTV f--line Trigger 
ramp 

line sync. SSTV sync. 

IWAD9001 
generator. 

SSTV f----.j oscillator 

SSTV 
I-- frame 

ramp 

Frame sync. 

Vi deo 
out r--

Fig. 7: Sampling Camera system block diagram 

Scan Conversion 
Since the beginning, the idea of converting fast-scan to 

slow-scan and vice versa had been in the minds of the 
pioneers, but the practical difficulties had been too great, 
until the advent of digital electronic techniques, which 
made scan conversion a practical possibility. Briefly, the 
system consists of a fast-scan camera whose output is fed 
into a 'black box' which converts the video signal to slow-
scan standards for normal transmission. At the receiving 
end, another black box is placed between the receiver and 
a conventional fast-scan TV receiver. No modifications 
are required to the TV on which the incoming SSTV pic-
tures are displayed in bright long-lasting form. Although 
rather expensive at first, the continuing fall in the cost of 
c.m.o.s. has brought scan conversion within the reach of 
most amateurs. 

We will investigate the contents of the 'black boxes' in 
Part 2 of this series. 
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Pg, 
'STDUR' 
TOP-BAND 
TRANSCEIVER 
PART 4 

David G. BARRELL G4BMC 

Having completed the full constructional details of 
Boards 1-5, we continue this month with circuit 

diagrams and descriptions of Boards 6, 7, 8 and 9 

Board 6-Receiver RF Amplifier 
Having built two rather mediocre front ends using dual 

gate f.e.t. devices, a circuit was found using two bipolar 
transistors in a push-pull arrangement which looked very 
much "stronger" . 

As the circuit was a broad-band arrangement a filter 
was used ahead of the amplifier with broad-band transfor-
mers at the input and output to obtain a 500 match. 

The use of relatively high power transmitting type rJ. 
transistors in an rJ. amplifier of this type may at first seem 
a bit of an "overkill". However by the use of such devices, 
run with heavy voltage and current feedback, together 
with a high d.c. standing current, a very linear front end 
can be constructed. This results in an amplifier possessing 
low distortion products and gooa dynamic range. 

It was decided that although the rest of the transceiver 
would have no variable tuning arrangements a tunable 
front end filter at 2MHz would be adopted to provide a 
fairly high degree of selectivity. The pre-selector tuning 
should be fairly sharp with no double peaks occurring. If 
such peaks are encountered then the top coupling 
capacitor, 6C3, should be reduced in value. 

No heatsinking was required on the transistors and 
although they run fairly warm they are kept well within 
their ratings. 

An attenuator before this amplifier was not found to be 
necessary and the receiver seems to cope with all on the air 
signals without any signs of cross-modulation or overload. 

Constructional Details 
The board is constructed on double-sided glass fibre 

p.c.b. with Veropins used for all the external connections. 
The variable capacitor 6C 1 was made by pruning the 
vanes from a two gang 300pF device until the tuning of 
this component was not unduly sharp, whilst still covering 
all of the 160m band. In the finished transceiver the 
variable capacitor, was mounted above the chassis with 
the p.c.b. located immediately beneath it. This method of 

44 

construction was decided on by the ease of physical layout 
only, and it could be mounted on the same side as the 
board provided the leads between the variable capacitor 
and the board are kept fairly short. 

The toroids must be mounted with the correct sensing 
as shown in the diagram and different toroids of greatly 
varying Il were used in two prototypes; certainly at the fre-
quency in use there was no noticeable difference. The 
broad-band transformers 6L3 and 6L6 consist of 7 turns 
of 32 s.w.g. wire trifilar wound ; 6L4 and 6L5 consist of 6 
turns of 32 s.w.g. wire bifilar wound. Neosid toroids (28-
002-27) were used in all cases. No problems were encoun-
tered with the stability of this amplifier and the unit 
worked perfectly from " switch-on" . The only alignment 
necessary. being to peak the cores of the pre-selector coils. 

Transistors 6Tr I and 6Tr2 should be mounted very 
close to the ground plane without touching it (the cases of 
the 2N59l3 devices are connected to the collectors); a dis-
tance of lmm maximum should be aimed for. Solder as 
many of the earthed connections to both top and bottom 
ground planes as possible. 

Inductors 6L1 and 6L2, which are resonant at 2MHz, 
in conjunction with 6C 1, 6C2 and 6C4, were wound on 
Neosid HA2 miniature screened inductance assemblies. 
Winding a couple of test coils and checking with a g.d.o. 
will soon give the correct number of turns to resonate at 
2MHz with the 100pF resonating capacitor. (50 turns. 
were used with the pot cores used). 

It might have been possible to use this unit as the first 
2MHz transmit amplifier but it was felt that a much sim-
pler amplifier would suffice. With this in mind it was not 
thought worthwhile to arrange all the necessary switching 
involved to save on one amplifier in the transmitter chain. 
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Fig. 26: Circuit diagram of the receiver r.f. amplifier 

, Vln 

C3 
5p6 

11 

* components 

RF Amplifier Board Connections 
(1) Y in connects from the antenna change over relay, 

RLB. 
(2) Y out connects to Y in on the mixer board 4. 
(3) + 12V connects to + 12V rail on receive and transmit. 
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C5 
OfJl 

RI 
330 

L4 

R2 
560 

RIO 
100 

R12 
10 

Board 7-Microphone Amplifier and 
Balanced Modulator Board 

This board contains the following circuitry. 

Vou! 

(l) A 741 operational amplifier 7IC 1, which is used as the 
microphone amplifier. 
(2) An MC 1496 (14 pin d.i.1. type) 71C2, used as a balan-
ced modulator. 

Circuit Description 
The 741 op.amp. 7IC 1 is used as an audio amplifier 

with the voltage gain set by 7R5 divided by 7R2; increas-
ing 7R2 decreases the gain . The circuit as shown is 
suitable for a high impedance microphone and worked 
very well with the author's microphone from the Yaesu 
FT 1 0 I. If a low impedance microphone is to be used then 
a matching stage will be required ahead of the 741. 

The 12V switching to the mic. amp. was originally in-
tended to be switched on only during transmit. However 
this method proved unsuitable due to carrier breaking 
through at the moment of switch on. The audio amplifier 
appeared to un balance the balanced modulator for a short 
period. To avoid this problem the 12V supply was left per-
manently connected and, to avoid any feedback during 
receive, the mic. input was shorted to ground via a relay 
contact. The mic. gain is controlled by a 1 MO poten-
tiometer, 7R I, at the input to the 741 . 

The balanced modulator, which is nothing but a balan-
ced mixer, uses an MC 1496. This is used in a fairly stan-
dard circuit and is capable of good performance provided 
that it is not overdriven. 

The carrier balance is achieved by adjusting 7R 10, a 
50kO potentiometer, and adequate balance is obtained 
without extra balancing at the output. 

True c.w. operation may be accomplished by unbalanc-
ing the modulator. Care must be taken not to overdrive the 
following stages and of course IOW input power to the p.a. 
is the legal maximum for 160m. Resistor 7R 17 has been 
set to IOkO and is grounded via the key for c.w. operation. 
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R6 Rll R15 R21 Fig. 27: Circuit 
100 820 lk 2 390 diagram of the 12V +12V 

C2 C9 C10 C13 microphone amplifier 
100P1 OplP100,", IOOP and balanced R16 R19 R20 

R1G 10k 2k7 2k7 modulator RS R12 
62k 47 6 

2 10 
7 

ICl 
741 

Cl 4 C8 4 
3 22 ... 

R9 R13 
100 100 

C5 R7 R14 0 ... 1 R4 10k R10 10k 5k6 50k 
C7 Cl1 
10 ... 22 ... 

C12 
IWRM3791 10nT 

The lower the value of this resistor the more the circuit 
becomes out of balance, thus a potentiometer and fixed 
resistor at this point would enable c.w. drive level to be 
pre-set if required. 

Another method which could easily be used with the 
circuit shown would be to inject d.c. into pin 1 of the 
MC 1496. This again could be via a potentiometer and a 
fixed resistor as shown in Fig. 28. 

* components 
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3 5 
G 

IC2 
MC1496 

12 I oXout 
14 C14 

Opl 
R17 
10k. 

OV 
K 

oXin 

Connections on Board 7 
(1) + 12V to positive line. 
(2) X out connects to X in on Filter Board 3. 
(3) K is the c.w. key connection. 
(4) X in connects to 9MHz oscillator Board 2. 
(5) M is the microphone input. 

Constructional Details 
This board is constructed on double sided p.c.b. and 

Veropins are used for all connections. 

.;:::- .-';':;-' 

:J 
Q. a 
.2 
'0 
:J 
<{ 

Fig. 28 

+12V IWRM3641 

Rx Ry 

R9 

R13 

R7 

R10 

MC1496 

14 

R14 

L------4------+--IOV 

"·:.f'· 

Board a-Automatic Gain Control and 
av Regulator Board 

This board contains the following circuitry. 
(I) iOmV clipper (8Trl and 8Tr2) 
(2) Automatic gain control generator IC 1 SL621 
(3) Inverting amplifier 8Tr3 
(4) Automatic gain control regulator 8Tr4 
(5) 8·5V regulator 8IC2, LM723 
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Fig. 29: Circuit 
" diagram of the 
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Circuit Description 

47k 
RS 6 
10k RIO 

10k 100f!' 
R9 

6kS lOOp 
:; 
C4 
47.., 

The a.g.c. circuit is an audio derived system with the aJ. 
voltage being taken after the output from the 741 audio 
amplifier. The actual input comes from the top of the 
volume control R 19. The a.f. voltage is fed to the input of 
STr 1 via SR 1, which is used to set the level at which the 
a.g.c. starts to operate. It is important that the clipper con-
sisting of STrl and STr2 has a stabilised supply, therefore 
it is fed from the SV regulator circuitry which is contained 
on the same board. If fed from the 12V rail any small 
variation in supply voltage, due to voltage drop via the 
supply leads etc., would cause the a.g.c. to operate. 

The clipped aJ. voltage is applied to pin 1 of SIC 1 via 
SC2. The SL621(S!C 1) is a fairly complex i.c. which has 
been designed specifically as an a.g.c. generator with full 
"hang" time lag. The output of this i.c. is 0-6V with OV 
corresponding to the no signal input; the 6V is obtained 
when a large signal is present. The CA302S circuits, which 
the a.g.c. voltage is used to control, require reverse a.g.c. 
An inverting amplifier, STr3, is therefore used to invert the 
output voltage from the SL621. A Zener diode, SO 1, 
located between the collector of STr3 and earth, is in-
cluded to prevent the collector voltage of STr3 rising 
above 9V. The maximum gain of the CA302S occurs at 
this voltage. 

The a.g.c. voltage is taken from the collector of STr3, 
and is fed through SD2, a general purpose silicon diode, 
which is used to isolate STr3 circuitry during transmit. 
During transmit a fixed voltage is used to supply the 
CA302Ss. 

The "S" meter output is taken from pin 2 of the SL621 
via a lOk potentiometer. This is a very simple "S" meter 
circuit but the meter was only required to give com-
parative signal reports and an accurate 6dB per "S" point 
system was outside the scope of the author's design 
facilities. 

A stabilised 6V supply was required for the SL62 1. A 
separate regulator was included to fulfil this function and 
consists of STr4, SD3 and associated circuitry. 

The operation of this particular form of a.g.c. will seem 
very different to those not used to "full hang" a.g.c. The 
i.c. contains circuitry to enable the a.g.c. voltage to be un-
affected by short noise pulses. However a steady input will 
produce the required a.g.c. voltage. When the signal ceases 
the a.g.c. voltage remains at its previous level for about a 
second and then returns to its full output within a few 
milli-seconds. This type of "switching" on and off was an 
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odd sensation when first encountered; short pauses in 
speech during s.s.b. transmissions leave the receiver gain 
set at the correct level with, during strong signal levels, no 
receiver noise during such pauses. 

The main voltage regulator for the transceiver is SIC2, 
an LM723, which is used to supply a regulated output of 
approximately S·5V. The regulator has short circuit 
protection via SR 14 and its output current is limited by 
this resistor to a value of approximately 70-S0mA. 

Connections on Board 8 

(I) "S" meter connects to relay RLB contacts feeding 
I mA meter (during receive). 

(2) AGC O/ 9V (A) connects to 1. CA302S a.g.c. Board 3 
(first i.f.). 
2. CA302S a.g.c. Board 1 
(C) (second iJ.). 
3. S·5V stabilised line via 
relay RLA contacts 
during transmit. 

(3) AF in (AF) connects to top (opposite to earth end) of 
volume control R 19 using screened cable. 

(4) + 12V connects to the 12V supply rail. 
(5) S·5V reg. connects to 1. vJ.o. 2. Clarifier circuitry. 

3. Relay RLA contacts to a.g.c. line see (2):3, to allow 
S·5V to be connected to the CA302S's during transmit. 

Fig. 30: SL621 operation, showing hang action 
characteristic 
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* components 

Constructional Details 
A double sided glass fibre p.c.b. is used with Veropins 

for the external connections. Single sided board would 
probably have been perfectly adequate but as the author 
did not have a supply of this, the usual double sided for-
mat was adopted. 

Adjustments 
When used in situ with the transceiver there are two 

variable components on this board. Potentiometer 8R 1 
controls the amount of audio reaching the clipper circuitry 
8Tr 1 and 8Tr2. This should be advanced far enough to en-
sure minimum distortion on the leading edges of received 
s.s.b. signals. The effect will be very noticeable on strong 
signals. If adjusted with the slider directly connected to 
8C 1 (ie. all audio signals applied directly to the clipper) the 
a.g.c. will operate on the aJ. noise present even with no an-
tenna connected. The correct setting of this potentiometer 
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is not critical and a few tests listening to strong signals will 
soon show the correct setting. 

The other adjustment on this board is 8R 10 which con-
trols the available current supplied to the"S" meter. This 
should be adjusted so that the strongest signals drive the 
meter to full scale. 

Note that if 8R 1 is adjusted so that the centre slider is 
connected to earth receiver audio will be totally lost. 

Board 9-Driver Board 
The driver board contains the following circuitry. 

(1) 9Trl Class A broad-band stage. 
(2) 9Tr2, 9Tr3 operating in parallel Class A, in a broad-
band configuration. 

Circuit Description 
The 2MHz rJ. from band-pass filter Fl is applied to the 

base of 9Trl via 9C 1. The transistor 9Trl , a 2N4427, is 
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Fig. 31 : Circuit diagram of the driver board 

used in Class A with a fairly high standing current, ' 
typically 60mA with a 13V supply voltage. The stage has 
both emitter degeneration via the unbypassed 5n resistor, 
two Ion iW resistors in parallel, and negative feedback 
via 9C3, 9R3 and 9R I. The collector load is the standard 
bifilar wound broad-band transformer used in many situa-
tions throughout the transceiver. The output from this 
stage is routed to 9Tr2, 9Tr3 via 9C4. 

Transistors 9Tr2 and 9Tr3, a pair of 2N3866 devices, 
are operated in Class A and in parallel. Again emitter 
degeneration is used via 9R I1 and 9R 12. The standing 
current through each transistor is in the order of 
120-130mA and both 9Tr2 and 9Tr3 should have ade-
quate clip-on heatsinks. 

This amplifier was originally developed for use as a 
broad-band (2- 30MHz) device and if it is only to be used 
at 2MHz it would be worth trying cheaper transistors such 
as the BFY50 or BFY51 for 9Trl, 2 and 3. The + 12V 
supply is on only during transmit. 

Connections to Driver Board 
(I) rJ. in connects to band-pass filter FI output. 
(2) d . out connects to band-pass filter F2 input. 
(3) + 12V to 12V supply via relay RLA contacts (+ 12V 

connected during transmit only). 

Constructional Details 
This is a very simple board to construct on the usual 

double-sided glass fibre p.c.b. All earth connections should 
be soldered top and bottom to connect the upper and 
lower ground plane wherever possible. 

Effective heatsinks should be used especially on 9Tr2 
and 9Tr3 which will, after a few minutes of transmission, 
become quite hot to the touch. Resistors 9R8 and 9R9 
should be tw devices. 

Radio frequency choke 9RFC I consists of 7 turns of 24 
s.w.g. wire wound on a Neosid 28-002-27 toroid, with 
9RFC2 of identical construction but mounted on a 28-
011 -27 toroid. Inductor 9Ll is formed of 7 turns bifilar 
wound on a 28-011-27 toroid, observing the sensing 
shown. 

Part 5 will cover the v.f.o. and Filter Boards together 
with functional layouts of Boards 6, 7, 8 and 9 
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VINTAGE RADIO POWER SUPPLY 
continued from page 33 

CONSTRUCTION 
RATING Beginner 

BUVING GUIDE 
The components used for this project should be 
easily obtainable from advertisers. The materials 
for constructing the case can be bought from any 
good d.i.y. shop. If a suitable piece of aluminium 
sheet is not available then a piece of Formica 
sheet could be used. 

HT- ...... -_------...---'VVv------To grid of 
output valve 470k 

Rl 

earthy 
end of 
antenna coil 

lOOk 
R2 

IwA0906l---4>--____ -+-______ Radio chassis 

Fig. 2: This is a means of obtaining negative grid bias 
voltage for those sets which do not have automatic 

grid bias built in 

Construction 
All parts are mounted on a 3mm aluminium plate 250 

x 100mm. A tag strip along each side provides convenient 
anchor points for the components. The layout is not at all 
critical, but C I should be mounted close to the LM317, 
and C7 to Trl. 

The sides of the box are Contiboard, the inside dimen-
sions a clearance fit for the aluminium plate, and the depth 
70mm. The corners are mitred. A wood block, short 
enough to clear the transformer at each end, is glued to 
each long side, about 4mm below the edge, on the inside. 
The plate is supported on the blocks, and screwed to them. 
The best finish for the box is polyurethane varnish, which 
strengthens the veneer : the aluminium top can be matt 
black, or black or brown gloss. The bottom of the box is 
perforated hardboard, and four small plastic feet ensure 
some air flow. 

A mains switch on the unit would be of little value, 
being normally out of sight. On no account should the ON-
OFF switch of a vintage battery radio be used to switch 
mains voltages : the unit should be switched at the wall 
socket. 

3mm insulated sockets , to accept wander plugs, are 
used for the h.t. connections ; the insulated connectors 
used for l.t. will accept either spade terminals or 4mm 
plugs. • 
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ALAN MARTIN GBZPW 
Low-cost Storage Bins 
The last thing the constructor can af-
ford is wasted t ime searching for com-
ponents, small tools, nuts, bolts and 
the hundred other odd items required 
in the workshop. The next to last thing 
he can afford is costly storage equip-
ment. 

Rather than spend time making 
one's own bins, a firm manufacturing 
parts bins for industry now has a range 
available through many retail outlets or 
by mail order. These are fibreboard 
storage bins made by Bankers Box of 
Doncaster. 

The bins are supplied flat and are 
easily folded into shape in a few 
seconds. No clips or stap les are used 
as the folds are designed to provide 
plenty of strength, also the surface is 
resistant to oil and grease detoriation . 

The bins come in seven sizes from 
51 wide x 102 high x 305mm long up 
to 203 x 102 x 457mm. As an exam-
ple of price, the 100 x 100 x 305mm 

Receive Converters 
Datong Electronics Ltd. have recently 
introduced two new rece ive converters 
for the amateur market, they are :-

First, model DC144/ 28 is a 2m 
down-converter which is especially 
designed to give improved overload 
and spurious signal performance com-
pared with conventional converters. At 
the same time a very low noise figure is 
achieved. This makes the unit ideal for 
use in areas of high 2m activity where 
weak DX signals compete with strong 
local signals. 

Technical features include a high 
dynamic range which has been achieved ! 

by using balanced Schottky diode 
mixer fed with a high oscillator level. 
To further reduce spurious signals, 
critical tuned circuits are completely 
enclosed in screen ing cans. This also 
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size, in a pack of ten, usually retails at 
£3 .50 which includes VAT, add 99p 
p&p for mail orders. Alternatively, a 50 
pack costs only £ 12 .95 plus VAT and 
£ 1.29 p&p. 

For details of other prices and 
availab i lity contact: Bankers Box, 
Record Storage Systems, Ooncaster 
Road, Kirk Sandal!, Ooncaster ON3 
IHT. Tel: (0302) 884566. 

reduces the level of local oscillator re-
radiation. 

Priced at £31 .00 plus VAT (£35.65 
total). the DC 144/ 28 is also available 
as a p.c.b. module (less case and 
connectors) at £25.00 plus VAT 
(£28 .75 total) . 

Second, model PC-1 up-converts 
signals in the range 50kHz to 30MHz 
up to 144-145M Hz, so that they can 
be received on any of the popular 2m 
all mode transceivers or on v.h.f. scan-
ning receivers. 

I n effect the 2 m receiver then 
becomes a high performance general 
coverage communications receiver 

SR-9 Monitor Receiver 
Our apologies to Catronics Ltd. and any 
of our readers who may have been mis-
led by an unfortunate misprint in the 
Catronics advertisement on page 60 of 
our June 1981 issue. 

The mistake occurred in the price of 
their Search SR-9 , a v.h.f. f.m . monitor 
receiver which gives fully tunable 
coverage of the 2m band from 144 to 
146MHz and incorporates a facility for 
installing optional crystals which will 
provide up to eleven fixed channels for 
the most popular frequencies. The VAT 
inclusive price (carriage add £ 1.50) for 
the Search SR-9 should have been 
£46.00 not £78.00. 

A marine band version is also 
available and both are obtainable from : 
Catronics Ltd., Communications House 
(Oept. 186), 20 Wallington Square, 
Walling ton, Surrey SM6 8RG. Tel: 01 -
6696700. 

More on page 57 

with a performance that is generally far 
superior to that of low to medium cost 
general coverage receivers. 

Technically model PC-1 is notable 
for its use of a parametric mixer as the 
frequency converter. Such mixers, 
previously used only in military-type 
equipment, feature , very low noise 
levels plus very good strong signal 
handling ability. When converting up in 
frequency (as in this case) they also ex-
hibit gain instead of loss and the result 
is that no other active el.ements are re-
quired in the signal path. 

Frequency selection is by two digital 
switches reading directly in MHz and 
the correct band pass filters are 
automatically connected to the input 
by internal logic. 

The PC-1 costs £105.00 plus VAT 
(£120.75 total) . 

Total prices quoted include p&p and 
both units are 'available from : Oatong 
Electronics Ltd., Spence Mills, Mill 
Lane, Bramley, Leeds LS 13 3HE. Tel: 
(0532) 552461 . 
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f Lee Electronics Ltd 
Londons Leading Stockists Of: 

STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE 
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC. 

WE ARE PLEASED TO ANNOUNCE OUR NEW CATALOGUE 

Transceiver 
FT·90IDE Transceiver 
FT·90IS Transceiver 
FT·902DM Transceiver 

FMUnil 
Keyer 
Memory 
OC-OG Converter 

YR·90 1 Morsl!/Rm Code Reader 
YVM·' VideoMonilorforYR-901 
YK·90I Keverboatd Unit 
FC·902 nu. 

YAESU 

FTV·9D1/ZA Transverler filled 2M Unil 
901/107 430/70CM Un;' 

14412MUnil 
70/4MUnit 
50/6MUnil 

YU·90IP PanadalltorMonilorscope 
FV-9010M Ext . VFO 40 Memories 
SP·901 Speaker 
5P-90 1 P Speaker complete with phone patch 
MMB·' MobileMountingBracket 

WOlkshopManual 
Fl·2tOOl lKWlinear 
FT·l01ZMK 111 FM Transceiver 
FT-l01ZMK 111 AM Transceiver 
FT·101Zo MK 111 FM Transceiver Digital Readoul 
FT· 1 0110 MK 111 AM Transceiver Digital Readout 
FT·' 01 ID Transceiver Digital Readout 

CounlerModule 
DC·DCConverter 

FV· l01Z ExI.VFO 
FanS 

YE-7A low 'Z· Mic 
Workshop Manual 

FT·107M Transceiver Solid State An Bands 
FT·l07MWARC 
OMS 
FV·l07 ExI.VFO 
RV· '07 Filled 2M 
SP· l01 Ex!. Speaker 
Sp·l07P Exl. Speakerwilh phone patch 
FC·l07 nu. 
Fp·107E P.S.U. and Speaker 
FP·t07 InlernaIP.S.U. 
FT·l0l 100WTransceiver 
Fp·707 AC P.s.U. 
FC·l07 AnI. Coup 
FV-707DM Ext. VFD 
MR·7 SleelCabinet 
MMS·2 Mobile Mounting Bracket 
FRS·707 Relay Bo_ 
fL-110 100Wlmear 
FT-78 MobileTransceiver 
YC-7S Digital Readout 
FAG·l Receiver .. General Coverage 
FRG·lOOO ReceIver, General Coverage 
FAG·11DD Receiver, General Coverage 
FRG·1100/M with lilled Memory Unit 

Memory Unit 
DCKit 

VHF & ACCESSORIES 
FT·201A (81 Synthesized Handie 
YM·24A Speaker Mic 
NC·1A Standard Charger 
NC-3/2 FastChargel 
Nt·3A FaslCharger 
NBp·9 Ni ·Cad Battery Pack 
Ne·9C Small Charger 
MMB-l0 Mobile Mounting Bracket 
FBA-l Charger Slave 

Workshop Manual 
FT·202A 2M. 6 Channel Handle 
PA-2 OCUnit 
NC-l Desk Charger 
FT-480R All mode 2M Transceiver 
SC-1 Station Console 
FP-80 Matching Power Supply 
FT -22lAB 2M Mobile Scanning Transceiver 
CPU-2500A 2M Mobile Scanning Transceiver 
CPU·2500AK 2M Mobile Scanning Transceiver 
FT-225RD 2M Base Station 

MemoryUnil 
Dig. Readout 

FT· 720A Conlroller 
S12 Switching Box 
E72S RemoteCablel2MI 
E72l RemoteCablel4MI 
FT·720RV VHFH"d IOW 
FT·720RVH VHFH"d 25W 
FT-720AU UHF Head IOW 
MMB·3 Mobile Bracket 

FT·404R 6ChannelHandie 
FT-780R All Model Transceiver 
FSp·l Mobile Speaker 

UHF 

MICROPHONES 
YM-34 Desk Mic 
YM·35 Scanning 
YM-36 Norse Cancelling 
YM·37 H/H.ld 
YM·38 Desk Scanning Mic 
YE·lA Low'Z"Mic 
YD-148 DualZDeskMic 
YD.84& High Z Hand Mic 
YD.B44 Dual Z Desk Mic 

FILTERS ALL MODELS 
XF89HC CW Filler 
XF89HCN CWFilter 
XF89GA AM Filter 
FF·50lDX low Pass Fi1ter 

e..YAT Inc.VAT 
621.74 715.00 
560.87 845.00 
589.57 655.00 
894.71 799.00 

23.00 26.45 
18.00 20.70 
·71.00 81.65 
28.00 32.20 

369.00 424.35 
124.00 142.60 
100.00 115.00 
11 0.00 128.50 
229.00 263.35 
153.00 175.95 
88.00 101.20 
70.00 80.50 
60.00 69.00 

263.00 302.45 
203.00 233.45 
25.00 28.76 
45.00 51.75 
16.00 18.40 
12.00 12.00 

335.00 386.25 
460.00 529.00 
447.83 515.00 
520.87 599.00 
508.70 585.00 
447.83 515.00 

76.00 86.25 
30.00 34.50 

106.00 121.90 
12.00 13.80 
6.00 5.75 

12.00 12.00 
843.48 625.00 
600.00 690.00 

7&.85 68.15 
80.00 92.00 

180.00 207.00 
24.00 27.60 
50.00 57.50 
89.00 102.35 
93.00 106.95 
85.00 97.75 

460.00 629.00 
96.00 10925 
70.00 80.50 

162.00 186.30 
13.00 14.95 
14.00 16.10 
19.00 21.85 

124.00 142.60 
346.96 399.00 

59.00 67.85 
173.04 199.00 
225.22 268.00 
268.70 309.00 
33826 389.00 
73.00 83.95 

1.00 1.15 

169.57 195.00 
14.66 16.86 
16.86 19.15 
34.36 39.50 
37.00 42.55 
14.65 16.85 
6.85 7.&5 
5.00 5.75 
2.36 2.70 
6.00 5.00 

94.78 109.00 
16.65 19.15 
16.65 19.15 

312.17 369.00 

61 .30 59.00 
204.35 235.00 
273.91 315.00 
28&.09 329.00 
491.30 585.00 

80.00 92.00 
50.00 57.50 

104.35 120.00 
48.70 68.00 
20.00 23.00 
24.35 28.00 

115.65 133.00 
124.35 143.00 
135.65 156.00 

4.35 6.00 

155.66 179.00 
PDA 

8.35 9.60 

16.35 16.60 
11.00 12.&5 
10.35 11.90 

5.35 6.15 
19.65 22.58 
5.00 5.75 

16.65 19.14 
5.00 5.75 

17.65 2029 

20.00 23.00 
20.00 23.00 
20.00 23.00 
19.36 22.26 

Effective fromApfll f 98 f 

CLOCKS 
QTA·Z4 World Clock 
nTR-24D Wo/Id Clock 

HEADPHONES 
YH·55 
YH-77 light Weight 

POWER SUPPLIES 
FP-4 4amp 
Fp·12 12amp 
FP·aO 4.Samp 
YC ·· 1 OOOL Data Processol 

NEW UNITS 
FT290R 2Mtr Shoulder/Car Multimode Transceiver. 

16.00 18.40 
22.35 25.70 

8.65 9.94 
9.35 10.75 

36.00 41.40 
68.00 7820 
51.30 59.00 

680.00 782.00 

Available June/July 260,00 299.00 
m08A 70cm Synthesized Handheld (No 1.6Mhl shihl. 
AvailableJune 173,00 199.00 

STANDARD EIlUIPMENT E'.VAT Inc. VAT caaoo 2mtr s,(nthesized mobile 800 channels. 5 
memories l/l0walt 219.00 251.85 
C58 2mtr SSB/FM Portable/Mobile. 1 wall basic unit 
pOllable lor with power booster and mobile bracket 10 
waltsl 204,35 235.00 
C78 10cm FM Portable/Mobile (with mobile mount bracket I 
I watl basic unit 10 watts with power booster 182.17 209.50 

ACCESSORIES for C58/C78 
CP178 Mobile mount blacket for both models 
CLC 8 Carry Case 
CPl78 Power booster for C1B 10wans 
SR/CI2/230/ 6 Mains charger unit 

ICOM EIlUIPMENT 
1 C255 Synthesized mobile 25w FM 
1 C260 Synthesiled mobi le IOw FM/SSB 
1 C251 Synthesized multimode base station 
lC402 70cm SSB Portable 3wP.E.P. 
1 C202S 2M SSB ,.n,bl. 3/1 w PH. 
I C720A H.F. TransceIver 200 waits P.E.P. input General 

H.F. Transceiver 200 wait s illput Dual 
V.F.O. I 0·80mlrs and the new WARe bands 
lC451 UHF Base Station 430·440Mhz Programmable 
Channel spacing. All modes SSB/CW/FM 3 Memo,y Channels 
t C2E Handheld 800 channel svnthesiled 1 wait output 
with standard banery. or 2.5wans with large pack. 
Complete with 6 Volt pack charger and helical aerial 

ACCESSORIES for 1 C2E 
1 CBP3 Standard 9 volt pack 
lCBP2 1.2 volt High capacit'( 
1 CBP4 Emptv case. will take 6X '"AA·· Nicads 
lCBPS 11 volt packfor2.5wausoutput 
lCDCl 9 volt legulator pack 
lCCP1 Car charger lead with ciga r plug 
lCBC25 Charger as sup plied 101 BP3 
1 CBC30 Desk type fasl chargerlor aU packs 

TELECOMM ANTENNAS 
t:::: 

gain 
TAl44 MObileywave 144·148 MhzSnapin mount 3db 
gain 
TA500 Mobile 138·180 MhzSnapin mount 3db 
gaill 
TA330 Mobile 10cm coUinear 6db Snap in mount 
TA3MM MagnelicMounl with 5mlrs coax Pl2S91itted 
TA309/ MM TA309 aelial and TA3MM Package (instant 
mobile/temporarybasel 
TA3 Solid gutter mount with j inch hole lor all TA aer ials 
TAMSP Folding gutter mount. takes S0239 socket. Ideal 
forthelongeraellal 
TA3GC GUller CLtP lor all TA aeria ls 5mtrs coax and 
Pl259 filled 

HELlCALS 
4 Typesavailable:-

B,N,C, Pl259 long and short threaded t'(pes to Suil lcom. 
Slandilld.Tlio.etc 
TA 286D 6db 8ase Slation coli in ear 144·148 Mhzwith 
radials 
TA 4150 6db Base Stalion collinear430·435 Mhzwith 
radials 
DPLC22 6.5db mobile collinear 144· 146 Mhl t 

SWR & POWER METERS ETC. 
SWA 15 Single meter SWR/FS 3.S·1S0Mhz 
SWR 25 Twin meter SWR/Power 3.5·150 Mhz 
UH 74 Single meter SWR/Power HF/2m/10cm 
T-435 Twin meler 144/432 MhlSWR/Power SW/20w/ 
120W 

DSC ER BLOCK RANGE 
SWR 200B Twin meter SWRlPower 3.5· 150 Mhl power 
range 200/2 kw aI3.S·30Mhl2l201200w at 144 Mhz 
SWR 300 Twin metel SWR/Power 3.5·30 Mhl. covels 2m 
and 10cm with SPC·28 and SPC·01A. 20/20012kw 
SWR VVV Meter body only for use with SPC·2e or 
SPC07A 
SPC 2B Add on adaplor for 144 Mhz 201200 watts 
SPC 07A Add on adaptor tor 430 Mtu 2/20 walls 

LEADER RANGE 
LPM 880 Dummy load power meter 1.3 ·500 Mhz 
5/20/120W 
LPM 885 SWRlPower meter 1.8·54 Mhz20/200/1 kw 
LOM 815 Dip meter 1.5·250Mhl 
llM 870A Antenna impedance meter 1.8·150Mhz 0·1 k 
Ohm 

1521 17.75 
6.04 6.95 

66.52 66.00 
6.52 7.50 

Z21.74 255.00 

416.52 479.00 
210.44 242.00 
146.96 189.00 

691 .30 795.00 

POA 

503.48 589.00 

138.26 159.00 

13.04 15.50 
19.13 22.00 
4.34 5.00 

26.50 30.60 
8.52 7.50 
2.39 2.75 
3.28 3.75 

29.56 34.00 

E •. YAT lne. YAT 
3.46 3.99 

8.65 9.95 

7.39 8.50 

12.75 14.&6 
8.65 9.95 
8.47 9.75 

13.00 14.95 
3.78 4.31 

6.52 7.50 

9.00 10.35 

3.76 4.50 

26.04 29.96 

26.04 29.95 
29.95 34.45 
13.00 14.95 
17.35 19.95 

8.50 9.76 
11.00 12.66 
1425 15.39 

29.95 34.44 

34.95 40.18 

39.95 46.94 

19.95 22.94 
14.95 17.19 
18.95 21.79 

72.60 83.38 
51.00 53.65 
45.00 51.75 

46.00 51.75 

ANTENNA TUNER 
SST 1 Random wire tuner 160-1 Om 200 wailS 
SST 2 and wire tuner 160·IOm 200 walls 
SST 3 Impedance match 1·30 Mhz3·52 Ohms 
SST 4 and wire IUner with SWR meter 160·1 Om 
200w 
LAC 895 3.S-28 Mhzlunerwith SWR& power meter 
LAC 697 144·148 Mh,5120/1 00W and SWR 

MICROPHONES 
YM·34 Desk Mi c 
YM-35 H/held Scanning 
YM -36 NoiseCancelling 
YM·37 H/h.,d 
YM-38 Desk Scanning Mic 
YE·lA Low 'Z'Mic 
YD·148 Dual Z Mic 
YD-846 High Z Hand Mic 
YD-844 Dual Z Desk Mic 

AOONISMICS 
802G Compressor desk mic with 3 outputs. Matches any 
equipment. uses elechet mic Icompression range 50.30. 
10dbl 
502G Single output compressor desk mic Icompression 

2025 mic with gear slick control box 
202H Head set mic on boom ideal lor mobile use 
HS1 Headset with moulded micropholle 8 ohm 
headset and 600 ohm 01 4K microphone 

DUMMY LOADS 
OL 30W DC·150MHz with Pl259 connector 
T100 1 OOW DC·500MHz with S0239 connector 
T2DO 200W DC·SOOMHz with S0239 conneClor 

TRANSVERTERS 

MMT28/ 144 1 Om linear transverter 
MMT144/28 2m linear transverter 
MMT432/28·S 70cll1 linear transverter 
MMT4321144-R 70cm linear Ilansvel\er 
MMT70/ 28 4m linear transverter 
MMT70/ l44 4m lineartrsnsverter 
MMT1296/ 144 23cm linear transverter 

LINEAR AMPLIFIERS 
MML 144/40 2m 25 wall linear amplilier 
MMLl44/40 2m 40 watt linear amplilier 
MML144/ 100 2m 100 wan linear amplilier 
MMLI44/ 100P 2m 100 wall linear amplifier 
MML4l2l20 70cm 20wanlinear amplilier 
MML432/50 70cm 50walllinearamplilier 
MML432/100 70cm 100 wall linear amplifier 

RECEIVE CONVERTERS 
MM2DOO Rm to TV converter 
MM4000 Rm transceiver 
MMC28/ 144 1 Om converter 
MMC50/ 28 6rn converler 
MMClO/28 4m converter 
MMC70/ 28LO 4m converter 
MMCl44/28 2mconverter 
MMCl44/28LO 2m converter 
MMC432128-S 70cm converter 
MMC432/144-S 70cmconvertel 
MMC435/ 51 70cmATVconverler 
MMC435/ 600 70cmATVconverter 
MMC1296128 23cm converter. I Om ou tput 
MMK1296/ 144 23cm converter. 2m output 

FREQUENCY COUNTER 
MMDOSO/ 500 SOOMhl digital frequen cy meter 
MMD600P 600Mhl prescaler 
MMDPl Ffequencycountefp robe 

RECEIVE PREAMPLlFIERS 
MMA28 1 Om preamplifier 
MMA 144V 2m RF switched preamplifiel 
MMA1296 23cm preamplitier 

MMFl44 2mfilter 
MMF432 70cm lilter 

FILTERS 

ATIENUATOR 
MMR15/ 10 15db att enuaTO,- BNC terminaTions 

VARIOUS 
MMV1296 70cm 10 23cm varactor Tripler 
MMS384 3B4Mhzhequencysource 

NEW 
MM4000 RmTransverterwith keyboard 

22.00 25.30 
26.75 30.76 
13.50 18.35 

51.00 56.65 
91.00 104.65 
49.95 57.44 

Ell. VAT Inc. VAT 
16.35 16.80 
11.00 12.65 
10.35 11.90 
5.35 6.15 

19.65 22.59 
5.00 5.75 

16.65 19.14 
5.00 5.75 

17.65 20.29 

52.00 69.80 

34.74 39.99 
18.25 20.98 
24.50 28.17 

26.04 29.95 

5.95 6.64 
19.95 22.94 
29.95 34.44 

Price £ POI 
In<. VAT RII 

99.00 B 
99.00 B 

149.00 B 
184.00 B 
115.00 B 
115.00 B 
184.00 C 

59.00 
71.00 

142.60 
142.60 
77.00 

119.00 
228.65 

169.00 
269.00 

27.90 
27.90 
27.90 
29.90 
27.90 
29.90 
34.90 
34.90 
34.90 
27.90 
32.20 
59.60 

69.00 
23.00 
11 .50 

14.95 
34.90 
29.90 

9.90 
9.90 

9.90 

34.50 
27.60 

Z99.00 

B 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 

THE ABOVE PRICES ARE INCLUSIYE OF VAT BUT NOT POSTAGE. 
PLEASE ADD POSTAGE TOTHE ABOVE PRICES 

ATTHE FOLLOWING RATES: 

Units :4 .: fO.BO Units -S .: fl.OO Units -C.: fl.75 Units '0': fJ .50. 

JAYBEAM ANTENNA'S E • . YAT Ine.VAT 
10, 15&20mlltllAntinnu 
TB3 HF 3 element Tribander Beam 
VR3 HF Vertical T riband Dipole 

+ Full range 01 Jaybeam antenna·s available 

148.00 167.90 
37.00 42.55 

Full range of Accessories including Morse Keys, Switches. Plugs etc, 

LONDON W2 .' INSTANT H.P. full details 400 EDGWARE ROAD 1:1 Send 25p for 

.......... ii01-.7.2.31i5i52iii1T.IX.:.2.9.817.6.5 ................ .. .......... &.P./.E.X •. VV .. E.L.C.O.M .. E ...... O.f.o.ur.r.a.ni9.e ..... .. 
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INTRODUCING THE MICROCOMPUTER-3 
by Mervyn J. Axson BA G8WHG 

Once we know the latitude and longitude of the QTH 
locator we can work out the approximate distance from 
our own location. It can only be approximate because the 
QTH locator does not give the precise position of a sta-
tion, but only the latitude and longitude of the midpoint of 
a "square" measuring 4' x 2' (or roughly 4 miles by 2·5 
miles), in which the station is located, so the distance 
calculated could have a maximum error of ± 2 miles ap-
prox. For this reason, rather than compounding the error, 
it is better to look up your own parameters on an 
Ordnance Survey map and to insert these in the program 
rather than letting the program calculate them from your 
QTH locator. 

The distance can be calculated by spherical geometry or 
more correctly trigonometry (Fig. 1). If we know the two 
sides, band c, and the included angle of the spherical 
triangle the third side, which is the great circle distance 
between Band C (Norwich and Hamburg in the example) 
is given by the formula: 

cos a=cos b cos c + sin b sin c cos A 
The latitude of Norwich is 52° 38'N of the equator and 
therefore 37 ° 22' from the North Pole. Similarly, Hamburg 
at 51 ° 32'N is 38° 28' from the pole. Angle A is the dif-
ference in longitudes of Hamburg, 6° 44'E and Norwich, 
1° ITE=5 ° 27': 
cos a=cos 37° 22' cos 38° 28' + sin 37° 22' sin 38° 28' 
cos 5 ° 27' In fact , we do not need to do the subtraction of 
the latitudes Band C from 90 to obtain the distances from 
the pole (90 - lat), since sin (90 - x)=cos x and cos (90 -
x)=sin x, the formula can be rewritten: 
cos (dist)=sin lat 1 sin lat 2 + cos lat 1 cos lat 2 cos (long 
1 -long 2) 

Equator 

South pole 

Fig. 1: Calculating the Great Circle distance between 
two points on the Earth's surface 
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We have assumed that both locations are on the same 
side of the Greenwich meridian i.e. both East or both West 
longitudes. If one is East and the other West then the angle 
A is the sum of the two, and cos (long 1 - long 2) should 
be replaced by cos (long 1 + long 2). You will see a simple 
way to carry this out when we come to code the program 
in BASIC but before we do there are two further points to 
mention. 

BASIC does offer the functions SIN(X) and COS(X) so 
the conversion of the latitudes and longitudes to their sines 
and cosines presents no problem. What BASIC does not 
do directly is to give a function for the inverse of a cosine 
(ARCCOS), or in simplier terms, convert the cosine back 
to decimal degrees. It does however give the Arctangent 
(A TN (X)) and the BASIC handbook tells us that Arccos 
may be derived from this. ARCCOS (X)= 
-ATN(X/SQR(-X·X+ 1)) + I ·5708. The other point is 
that BASIC works in radians rather than the decimal 
degrees that we have been using. To convert from decimal 
degrees to radians we mUltiply by 2n/ 360. In order to save 
typing these into the program each time that they are to be 
used, BASIC allows us to define our own functions in the 
form DEF FNX (V)= 'xxxxxxxxx'. Then whatever func-
tion is defined by this statement will be applied to the 
variable that we put in the brackets. 

1430 OEF FNA (V)=-ATN (V/SQR(-V*V+ 1) + 1·5708 
1440 DEF FNB (V)=V*27t/360 

We already have the latitude and longitude of the QTH 
locator in variables L2 and L4 respectively, so let us put 
our own in variables L6 and L8 . The QTH of G8WHG is 
latitude 53°9'N and longitude 2°11'W so remembering to 
convert to decimal degrees: 

1450 LET L6=53 ·15 
1460 LET L8=2 ·183 

Since the location is longitude W we want to change cos 
(long I -long 2) to cos (long I + long 2) if the QTH locator 
is longitude E. Since 2- (-2) is the same as 2 + 2 we sim-
ply make L4 negative if required: 

1470 IF B$="EASr THEN L4=-4 
Obviously if your own location is longitude E then you 
would change line 1470 to IF B$="WEST" THEN 
L4=-L4. We can now use FNB to convert to radians and 
then do the sums to extract the distance. 

1480 L2=FNB(L2) : L4=FNB(L4) : L6=FNB(L6) : L8=FNB(L8) 
1490 E=(SIN(L6 )*SIN( L2)) +(COS( L6)*COS( L2) *COS( L8-L4)) 
1 500 LET E=FNA(E) 
1510 LET E=E*360(2*7t) 

Variable E now contains the distance between the two 
points in the form of the length of the arc of the great circle 
joining them in decimal degrees. One degree of a great 
c1e equals 60 nautical miles and 33 nautical miles equals 
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, " I.OGEODI<" .- 10.0:.3.8 1. N •. I. A:XSON. 

60 OPlNI, 1 
70 INPUT"TIME IN FORM HHMnSS " ;Tl$ 
BO PRINTMI,"TIME";TABI121;"NO";TABII01;"CALL SI6N" ;TAB I81;"RS IN"; 

1210 IF L3 =67 OR L3=71 OR L3 =7 4 THEN L2=L2- . 042 :GOTO 1230 
1220 L2= L2-.083 
1230 LET 

90 PRINTM 1, TAB (10); "RS OUT"; TABI 101; "LOCATOR"; TABI 8 I; "DISTANCE"; TAB I 81; "POINTS " 
95 PRINTMI 

1240 LET (L2-A I * 60 
1250 IF LI ( 85 THEN LET LI=2*I LI -6 41-1:8$="EAST":60TOI270 

100 Z=O 
110 DIM C1I2551 
120 INPUT"CALLSIGN";Dt 
130 FORI=OTOZ 
110 IFD$=C$IIIGOTO 500 
150 NEXT 
160 PRINT"NOT UORKED" 
170 PRINT"60IN6 TO UORK ?" 
180 INPUT"TYPE Y IF YES, N IF NO";£t 
190 IF Et="N" 60TOl20 
200 C$IZI=Dt 
210 Z=Z+I 
215 Zf=STR$ I Z I 
220 PRINT 
230 INPUT"RECEIVED RST";R 
240 PRINT 
250 INPUT"SENT RST" ;Rl 
260 O=LEN (Zf I 
265 PRINTM 1, TIt ;TABI I 01 ;Z;TABI 13-01; DS; 
266 O=LENIO$I 
267 PRINTK1,TABI16-01;R;TABIIII;RI; 
270 60TOI000 
500 PRINT"UORKED - CONTACT ";1+ 1 
510 GOT0120 
1000 PRINTCHRlI 1171 
1010 INPUT"OTH LOCATOR";A$ 
10 20 LI=ASCIHIDlIA$, I, I 11 
1030 L2=A5C(MIOtIAt,2, 1 I I 
104 0 NI=VALlMIDt I A$,3, I11 
1050 N2=VALlMIDtIAt,4, 11 I 
1060 L3=A5C (MIDtIA$ ,5, I I 1 
1070 L3=ASCIMID$IAt,5,111 
1080 LET L2=L2-24.5 
1090 LET I=NI +1 
1100 IF N2= 0 THEN 1=1-1 
1110 ON I GOTO 1 120,1130,1140,11 50 ,1160,11 70,1180,1190 
1120 LET L2=L2+.479 : 60TOl200 
1130 LET L2=L2+.354 : 60TOl200 
1140 LET L2=L2+.229 : GOTOl200 
1150 LET L2= L2+.0875 : 60T01200 
1160 LET L2=L2-. 021 60T01200 
1170 LET L2=L2- .146 : 60TOl200 
1180 LET L2=L2-.271 : 60TOl200 
1190 LET L2=L2-.396 
1200 IF L3=65 OR L3=66 OR L3=72 GOTO 1230 

SAMPLE RUN OF LOGBOOK - 10.03.81. 

160028 
160121 
160244 
160414 
160459 
160553 
160654 
160750 
160827 
160933 
161039 

HO 

6 
7 
8 
9 
10 
11 

CALL SIGN 

GUBUDC/ P 
GBUVV 
64DEE 
68lDT 
G8UVE 
G4HYG 
GUBJUL / P 
G4ERF'/P 
68TLG/P 
GU4GnO/ P 
63GSR 

M.J. AXSON . 

RS IN 

59 
59 
59 
59 
59 
54 
57 
51 
59 
53 
11 

RS OUT 

59 
59 
59 
59 
59 
55 
56 
53 
59 
41 
59 

1260 LET LI= 2H90-Ll l +I : 8$="UE5T" 
1270 LET N2=N2-1 
1280 IF THEN 
1290 GOTO 1350 
1300 LET L4 =- 58+IN 2' 12 1 
131 0 IF L3} 69 AND L3 <7J GOTO 1340 
13 20 I F L3} 65 AND L3 ( 69 THEN L4=L 4+8 GO TO 1390 
1330 L4 =L4+4 
1340 GOTO 1390 
1350 LET L4=58-(N 2+ 121 
1360 IF L3 } 69 AND L3 <73 GOTO 1390 
1370 IF L3>65 AND L3<69 THEN L4=L4 '-8 60TO 1390 
13 80 L4 =L4-4 
1390 
1400 L4 =LI+L4 
1410 LET C=INTIL41 
14 20 LET O=(L4-C I'60 
143 0 OEF FNA IVl =- ATN(V / SOR(-V*V+II)+I . 5708 
1440 OEF FNBIVi=V '12·'/3601 
14 50 LET L6 =5 3. 15 
1460 LET L8= 2. 18 3 
1470 IF B,="EAST" THEN 
1480 L 2=FNB I L 2 I: L 4=FNB (L' ) : L6=FN8 I L6 I : L8=FNB 1 L81 
1490 E= (SIN ( L6 1>SIN (L 2 I It (C OS ( L6 I>COS 1 L2 I " C05I L8-[4 I I 
1500 LET E=FNAIEI 
1510 E=E+360/12') 
1520 E=£*60 ' 38 /3 3 
1530 E=INT(E+.5 1 
50 00 PRINT 
5010 PRINT 
5020 PRINT"LONGITUOE = ";C;"OEGREES";INTIDI;"MINUTES " ;B$ 
5030 PRINT 
5040 PRINT"LATITUDE " ;A; " ['E GR EES";INT (B I; " MINUTE S NORTH" 
5050 PR INT 
5060 PRINTAt;" IS APPRO X ";E;" MILES FROM G8UHG" 
5070 EI=INT(E>I.609+.5 1 
50 75 
5077 O=LEN 1 E 1$ I 
5080 f'RIIH"OR APPRO X ";EI;" KILOMETRES" 
5090 P=INTIEI /50 1+IINT I EI / 501+1 I 
5100 PRINTN I, TABI 12 I; At ;TAB( 101 ;EI ; TAB (16-01 ;P 
5110 PRINT 
10000 GOTO 120 

IlEADY. 

LOCA TOR OI STAHCE POINTS 

YN75J 63 
YN78J 24 
YN39B 4B 
YN38[' 43 
YN1 8I' 71 
YN28C 63 
YN75B 56 
ZLOl J 137 
YN38H 55 
YL05J 148 
YK07J 218 

Fig. 2: Complete program and sample run of contest logbook 

38 statute miles so we can obtain the answer in statute 
miles and display it on the screen: 

1520 
5050 PRINT 
5060 PRINT AS ; "IS APPROX";E;"MllES FROM G8WHG" 

E will very probably have ended up as a whole number 
with a string of numbers after the decimal point, which 
gives a misleading sense of accuracy, so we will add one 
more line to convert it to the nearest whole number before 
printing: 

5030 E=INT(E+-5) 

Practical Wireless, August 1981 

Having got the program to work so far, we can now ex-
tend it to keep the station log for a contest. When you hear 
a station calling, you want to know rapidly whether or not 
you have already worked it in the contest, so first let us 
keep a list of the callsigns worked in the computer's inter-
nal memory. We can do this by "setting up an array using 
a single subscripted variable"! All this means is that we 
store the callsigns in a variable, say C$, followed by a 

in brackets which can range from 0 to 255, so the 
call sign of the first station to be worked is stored in C$(0), 
the second in C$(I) and so on, until the 256th to be 
worked is stored in C$(255). (If we want to cover more 
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than 256 stations, we can set up another array, say C 1$, 
which will bring us up to 512. If this is not enough we can 
have C2$ and so on up to the limit of the computer's 
memory). We then want to be able to input a callsign to 
the computer and tell it to search its memory to see 
whether or not it has been worked and give the ap-
propriate answer: 

100 Z==IJ 
110 DIM C$(255) 
120 INPUT"CALLSIGN" ;0$ 
130 FOR 1=0 TO Z 
140 IF 0$ = C$(\) GOTO 500 
150 NEXT 
160 PRINT "NOT WORKED" 
170 PRINT "GOING TO WORK?" 
180 INPUT "TYPE Y IF YES. N IF NO";E$ 
190 IF E$ = "N" GOTO 120 
200 C$(Z) = 0$ 
210 Z=Z+l 
270 GOTO 1000 
500 PRINT "WORKED-CONTACT"; 1 + 1 
510 GOTO 120 

Line 100 sets a counter "Z" to 0 so that the first callsign 
will be stored in C$(0) by line 200. Line 1 10 tells the com-
puter the size of the array and line 120 asks us to input the 
callsign. Lines 130 to 140 are a FOR - - - - - NEXT loop, 
which is a very valuable BASIC statement for repeating an 
operation. In this case the FOR statement tells the com-
puter that I should successively have the value from 0 to 
whatever value "Z" has reached i.e . the subscript of C$ for 
the last call sign stored in the memory. Line 130 then tells 
the computer to look in the memory and compare the 
call sign stored with the new one. If they are the same, the 
operation is transferred to line 500 which tells us that the 
station has been worked as contact No. X and then 510 
puts the program back to 120 to ask for the next callsign. 
If 0$ is not the same as C$(0) line 150 returns to 130 
where I set to 1 and the operation repeated. If the callsign 
0$ is not found in the memory then line 160 will be 
reached. We can now try to make contact with the calling 
station and if successful answer the question in line 170 
with a "Y", when line 200 will now store the callsign in 
C$(Z) and 210 will increment Z by one ready for the next 
call sign to be worked. The other log keeping operations can 

. then be carried out as we will see shortly. However if con-
tact is not established, we respond to line 170 with "N" 
and the program will be returned to line 120 by line 190. 

Obviously, if we want to keep a written record a printer 
must be attached to the computer and we must arrange for 
the required details to be sent to the printer rather than to 
the v.d.u. screen. Output peripherals are given numbers 
and in the case of the PET microcomputer, the printer is 
coded as device No. 4. so we give an open statement: 

60 OPEN 1.4 
Now any statement started with PRINT I will be sent to 
the printer. It is useful to have a note of the time 
automatically printed in the log for each contact and most 
microcomputers do have an inbuilt clock function. In the 
case of the PET this is stored in the variable TI$ and is in 
the form of "HHMMSS" for hours, minutes and seconds 
since power up. You can however set TI$ to read actual 
clock time: 

70 INPUTTIME IN FORM HHMMSS"; TI$ 
We now want to print column headings on the log sheet: 

80 PRINT#1."TIME"; TAB(12);"NO"; TAB(10); "CALL-SIGN"; TAB(8); 
"RS IN"; 

90 PRINT#1. TAB(10); "RS OUT"; TAB(10);"LOCATOR"; TAB(8); 
"DISTANCE"; TAB(8);"POINTS" 

95 PRINT#l 
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The T AB(X) is to format the output to the printer e.g. 12 
spaces will be left between TIME and NO. As you will see 
we use the TAB function again to print out the data for 
each station, but in a slightly different form, since the ac-
tual length of data items will vary, so we must take this 
into account so as to line them up under each other in the 
log. e.g. call signs may vary between 4 data items (G2XX) 
and 8 data items (GM8XXX/P). There is a function 
LEN(X$) which will count the number of data items in the 
string and we can then deduct this number from the TAB 
to give the correct spacing, e.g. Q=LEN(D$) and then 
PRINT # I, T AB(20-Q) ensures correct lining up. BASIC 
will not find the length of a number by this method so we 
have to play a trick on it. STR$(N) converts a number to a 
string i.e. 300 becomes "300", so we can then find out the 
length as before. 

There are just two more points to be considered before 
the program is complete. We have got our distance in 
miles but for contest work we use kilometres so: 

5070 El = INT(E*1·609 + 0·5) 
This gives an alternative answer in kilometres approx-
imately. We can now get the computer to work out the 
points scored for each contact according to the distance. 
The usual RSGB scoring for v.h.f. contests is I point for 
up to 50km, 3 points for 50 to 100km, 5 points for 100 to 
150km and so on. A statement in the following form will 
calculate the point score: 

5090 P = INT(E1/50) + (INT)(E1 /50)+ 1) 
If El = 47 the sum is 0 + 0 + I = I, and for El = 147 it is 
2 + 2 + 1=5. 

The whole program is shown in Fig. 2. and it does look 
quite complicated, but by taking it a stage at a time and 
making each part work, then expanding to do sC'.!1ething 
else as well, the process has been relatively painless. This is 
the secret of successful programming, start simply, get it 
working and then expand. And, if it works, leave it alone! 

Active Receiving Antenna March 1981 
The ferrite toroid to form T1 should be a Neosid 28-
511-28 (12 o.d. x 6 i.d. x 3mm enamel coated) . 
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WORLD BEATER! 
TR-7 

Some interesting facts 
onthe 

DRAKETR-7 
transceiver 

* No other amateur transceiver has such a rugged broad banded, no tune up solid state p.a. capable of giving so high an out-
put power over so long a period. * Only one other transceiver has receiver specifications that can equal the TR-7 and that one costs a great deal more 
money. * Built in general coverage receive and the capability to transce ive on any future amateur bands between 1.8 and 30 MHz. 

* Built in 150 M Hz frequency counter. * Optional Noise Blankerthat can deal with the Russian Woodpecker. 

Model 
TR-7/DR-7 
PS-7 
PS-75 

RV-7 
MS-7 
R-7/ DR-7 
SL-300 
SL-500 
SL-1800 

SL-4000 
SL-6000 
AUX-7 

RRM-7 

RTM-7 

NB-7 
NB-7A 
FA- 7 
MMK-7 
MN-7 
MN-2700 
WH-7 

R. L. DRAKE PRICE LIST 
Description 

Transceiver/Gen. Cov. Receiver Digital 
Power Supply 120/240v for TR-7 
Sideband Duty P.S.U. for TR-7 

120/ 240v .. .. 
RemoteV.F.O. forTR-7 .. ... . ..... . . . 
Matching SpeakerforTR-7 and R- 7 ... 
Digital ReceiverO-30 MHz ..... 
CW FilterforTR-7 and R- 7 (300 Hz) .. . 
CW FilterforTR-7 and R-7 (500 Hz) .. . 
SSB/ RTTY Filter for TR-7/ R-7 

(1800Hz) ....... ....... . ... .. . 
AM Filterfor R-7 Receiver (4000 Hzl .. 
AM Filter for TR-7 and R-7 (6000 Hz) 
Range. Prog. board and 1 Receive 

module .... .. ... . ...... ....... ..... . . 
Range receive modules for Aux-7 

(500KHz) ....... . 
Range tcve. modules for Aux-7 

(500 KHzl ......... . ....... . 
Noise BlankerforTR- 7 
Noise Blankerfor R-7 Receiver . 
Fan for TR-7 and PS-7 .... .. .. ............ . 
Mobile mounting kit for TR-7 .......... . 
ATU/ RF Wattmeter. 160- 10 m (250w) 
ATU/ R F Wattmeter 160- 1 Om (2kw) .. 
RFWattmeterNSWR Bridge (HF) .. 

Inc. VAT Carr. 
1035.00 5.00 

207.00 5.00 

138.00 5.00 
132.25 2.00 

29 .90 2.00 
989 .00 5 .00 

39.10 0 .50 
39.10 0 .50 

39.10 0.50 
39.1 0 0 .50 
39.10 0.50 

32.20 1.00 

5 .75 0.50 

5.75 0 .50 
66.24 1.00 
66.24 1.00 
20.70 2.00 
34.50 2.00 

124.20 5 .00 
207.00 5 .00 

59.80 2.00 

$ TRIO 

Model 
SP-75 
CW-75 
P-75 
7804 
7805 
7037 
L-7E 

3- 500Z 
L-75E 

TV-42LP 
TV-3300LP 
7073 
7077 
DL-300 
DL- 1000 
CS-7 

8-1000 
Manuals 
Interface 
AK-75 
AA-75 
HS-75 

Description 
Speech Processor 
Electronic Keyer ................. ... ... ... .. . . 
Phone patch ........ . . ..... ....... . . . 
Service Manual forTR - 7. _ 
Service Manual for R-7 ...... . ..... . 
TR- 7 Service Kit ................ . 
Linear Amp. 2kw. 10m-160m with 

tubes (2) ...... ..... .. .... ..... . .. . .. . .... . 
TubeforL-7Eand L- 75E ... ... ......... . 
Linear Amp. 1 kw 10-160m with 

tube (1) ..... 
Low Pass Filter 100w ..... . 
Low Pass Filter 2 kw 
Hand MicrophoneforTR-7 ...... .... . ... . 
Desk Microphone forTR-7 .. . 
Dummy Load 330w .... . .. .. .. .. ....... .. .. . 
Dummy Load 1 OOOw . 
Remote contro l ant . switch 5 way 

(7linel ... .. .. . ........ . . 
Balun for MN-7 and MN-27004:1 . 
Spare Operating Manuals .. 
R-7/TR-7 connecting cable .. . 
Multiband Antenna ...... . ......... . .. . .. .. 
Antenna Insulator Kit. ....... . .. . 
Headset .... ...... .. .. . 

et "IIOOMI 

Inc. VAT Carr. 
79.35 2.00 
59.80 2.00 
59.80 2.00 
18.50 2.00 
18.50 2.00 
37.95 1.00 

897.00 10.00 
69 .00 2.00 

598.00 5 .00 
10.35 1.00 
18.40 1.50 
18.40 1.00 
29.90 2.00 
20.70 1.00 
37.95 2.00 

115.00 5.00 
20.70 1.00 

6.00 1.00 
20.70 1.00 
23 .00 2.00 

2.30 0.50 
9.95 1.00 

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher, 
R. L. Drake, Ten-Tee, A E A, Bearcat, stockists of all Amateur & Computer Products 

LONDON'S AMATEUR RADIO STOCKIST 
... just around the cornerfrom West Hampstead Station (Jubilee Line) 

RADIO SHACK LIMITED 
TELEX 23718 

188 BROADHURST GARDENS, LONDON, NW6 3AY 
TELEPHONE 01-6247174 
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AltA,.EUR -. 
EXCHA.GE I 

HERE ... NOW ... 
Two really superb 
scanning receivers, both offering 
top-grade technical specifications and 

I 
I 

unbelievable value for money. Come and try them in the shop, or phone 
your orders and enquiries. (24-hour answer service when we're closed.) I 
A MK-IO VHF FM scanning receiver, covering 144·152MHz. Scanning or manual tuning 
through up to 12 crystal-controlled frequencies, OR VFO control on main dial. Auto-
matic lock-out facility. Sensitivity ¥Jv (25 db S/ N).12v only. BASIC PRICE £69. I 
B MR-IOOOA The finest·value pocket receiver ever offered. VHF FM scanner, 
10 channels, and allowing scan or manual tuning across selected crystal-controlled 
channels. Complete with Nicads and charger. BASIC PRICE £39. I 
CRYSTALS: AMATEUR BAND 145-145.775MHz £2 EACH. ALL OTHER FREQUENCIES INC. MARINE £4 EACH. 

iIIRiiiRiiiCiil
T 
.•• _ • _ •• 111 

C;:11/t::!1 

QUALITY QUARTZ CRYSTALS QUICKL Y 
10 kHz 50 kHz 100 kHz 500 kHz 1MHz 100MHz 250MHz 270MHz 

Crystal Filters9.0MHz 10.7MHz 21.4MHz ... tr •• III· ILMINSTER. SOMERSET TA19 90A. ENGLAND I. ...... Telephone 1046 051 4261 / 2 Telex 46571 FRONCY G 

GM30PW TRIO GM41PS 
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JAYCEEELECTRONICS 
20WOODSIDE WAY, GLENROTHES, FIFE, KY7 5DF 

Phone: 0592756962/ 754918 Telex: 727181 
OPEN 5 DAYS :TUES-SAT,9am-5pm 

* YOUR APPROVEO DEALER IN SCOTLAND * 
PART EXCHANGE AND HIRE PURCHASE 

QUALlTY.GUARANTEEDSECONDHAND EQUIPMENT IN STOCK 
Come and visit ourshowroom and try the latest TRIO goodies. Have a friendly chat with John. GM30PW or George. GM41 PS 

HEAR GEORGE ON THE AIR OPERATING HIS TS830S AS REVIEWED IN THIS ISSUE 

Practical Wireless, August 1981 

www.americanradiohistory.com



ALAN MARTIN GSZPW 
Low-cost d.f.m. 
The Thurlby FM77T is a complete 
digital frequency meter built into a 
module less than 12mm thick and 
costing under £20.00. 

With no additional components the 
FM77T will directly measure and dis-
play frequencies up to 3999· 9kHz. 
With external pre-scaling, this can be 
extended to 39·999MHz or 
399 ·99MHz. 

Stability is better than ±25p.p.m . 
over a 10°C to 30°C temperature 
range and is defined by a built- in 
crystal timebase. The display is a high 
contrast reflective I.c.d. with 9mm high 
characters, user selectable decimal 
points and kHz/M Hz indicators. 

For radio receiver applications, the 
user can select anyone of 23 
pre-programmed standard i.f. offset 
frequencies, enabling a reception fre-
quency to be displayed by measure-
ment of the local oscillator. 

The FM77T operates from a single 
power source of between 4 · 5V and 7V 
and consumes only 1 mA. Overall size 
is 70 x 38 x 11 mm and the display is 

New Clubs 
Skegness and District Radio Society 
was founded in February this year and 
meets on the first and third Tuesday 
every month at the White Swan, 
Burgh-le-Marsh, at 2000hrs. 

RAE classes and Morse instruction 
have been started along with a wide 
range of activities and club construc-
tional projects. 

New members and visitors are 
welcome and can obtain further details 
from: Jack Joslin G3NPY, 150 Roman 
Bank, Skegness, Lincolnshire PE25 
1 SE. 

Watford Radio Club has just been 
formed, and although the membership 
at present is small, the organisers hope 
to attract local amateurs and s.w.l.s. 

Further information can be obtained 
from either : Ken G6BKZ on Garston 
(092 73) 79022 or Mr A. C. 
Thompson, 2 Fairfolds, Watford, Herts. 
W024TW. 
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mounted behind a textured bezel. 
Priced at £19.95 plus VAT and no 

charge for carriage, the FM 77T is ob-
tainable from: Thurlby Electronics Ltd., 
Office Suite 1, Coach Mews, The 
Broadway, Huntingdon, Cambs. PE17 
4BN. Tel: (0480) 63570. 

Queen's A ward for 
Plessey 
Plessey Semiconductors has won the 
Queen's Award for Export Achieve-
ment. 

The award, given for outstanding ex-
port performance over three con-
secutive years, demonstrates the 
success with which the company has 
penetrated world-wide markets. 

The company currently exports over 
70% of production and its successes 
include selling integrated circuits for 
Japanese television receivers and 
military circuits to the USA. 

HAP-UK Tapes 
Catalogue 
The Handicapped Aid Programme, the 
international organisation which 
promotes s.w. radio amongst han-
dicapped people and offers them prac-
tical assistance, has just published a 
catalogue containing full and detailed 
information on the tapes produced by 
the Programme. 

Currently available is a six tape 
series devoted to the fascinating world 
of radio, as well as a Foreign Language 
Recognition Course. There is also an 

Miniature Handtools 
Tele-Production Tools Ltd., the 
Westcliff based manufacturer of 
Handtools and Production aids, recen-
tly introduced a set of three new " Easi-
Grip" miniature handtools designed 
principally for the electronics engineer. 

This "Easi-Grip" set consists of 
miniature carbon steel side cutters, fine 
nosed stainless tweezer-pliers and a 
serrated stainless steel scissor/shear 
for cutting fine wires, boards, foil etc. 

The average tool weight is only 40g 
and costs £3 .75 each which includes 
VAT and p&p, or £10.00 for the set. 

T ele-Production Tools Ltd., Stiron 
House, Electric Avenue, Westcliff-on-
Sea, Essex SSO 9NW. Tel: Southend 
(0702) 352719. 

Identification Signals Tape, a recording 
from Radio Netherland's DX Juke Box 
programme called "New Year Non-
sense from the Netherlands" and an 
album entitled " Long Live Shortwave!" 

The HAP Tapes Catalogue gives a 
detailed description of each of the 
recordings as well as prices and is 
available from HAP offices in the UK 
and Canada free of charge, although 
return postage is required . 

HAP-UK, PO Box 4, St. Ives, Hun-
tingdon, Cambs. PE17 4FE. 

Radiothon 
The Sankey and Penketh Amateur 
Radio Club ("SPAR KS" to their friends) 
will be running a Radiothon from lOam 
on Saturday 8 August until 10pm on 
Sunday 9 August at Sankey Valley 
Park, about a mile west of Warrington 
on the A57 . The aim is to raise money 
for local charities. Special station 
GB3SVP will be looking for contacts 
on all h.f. bands and 2m, and there will 
be talk-in on S9. 

Added attractions are a bring-and-
buy stall, and on the Sunday, the 
Sankey Valley Dry Land Boat Regatta. 
Further information from G3VZU or 
G4HYC, both QTHR. 
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A new h.f. transceiver, the TS-830S, emerged from the Trio 
stable at last year's Leicester Show following on the popular 
TS-520SE and TS-820 series. After trying the Yaesu FT-
101 ZO and the Trio TS-830S the author decided to 
purchase the latter having used Trio equipment for the past 
1 5 years with consistently good results both on transmit and 
receive . This report is based on an extensive operational 
evaluation. 

The most important feature of the TS-830S is that the 
new 10, 18 and 24M Hz amateur bands are fitted as stan-
dard in readiness for their licensed availability. 

As supplied the transceiver is ready for reception only on 
these new frequencies and to prevent inadvertent transmis-
sions diodes are fitted across the crystals. Simple instruc-
tions are contained in the manual detailing the procedure for 
the removal of these and so making the rig ready for normal 
transceive operation on these three bands when they 
become available. 

The receive side of the transceiver features a conventional 
double conversion system with the first i.f. on 8 · 830M Hz 
and the second at 455kHz. 

Incoming signals from the antenna are routed via a 
switchable 20dB r.f . attenuator to the r.f. amplifier and then 
through a buffer amplifier stage to the first mixer. Signal am-
plification takes place at the first i.f. before passing through 
the noise blanker "gate '· from which a portion is taken to the 
adjustable noise blanker circuit and into the second r.f. 
mixer. 

Further i.f. amplification is provided before the Q mul-
tiplier, notch filter, buffer, final i.f. amplifier and product 
detector. An r.f. gain control is provided to adjust the 
automatic gain control , a.g.c., and threshold voltage. Two 
stages of audio amplification complete the receiver line up. 

The v.f.o. which tunes between 5·5 and 6MHz feeds into 
the phase lock loop unit, which in turn drives the digital fre-
quency counter and display and also provides the v.c.o. and 
carrier voltages. 

Many new features have been incorporated in the TS-
830S, enabling a reduction or removal of the ever present 
QRM found on the amateur bands. Several methods of 
reducing adjacent channel QR M are employed, one being 
the v.b.t. or variable bandwidth tuning system; see Fig. 1. 
This has the effect of varying the bandwidth of the i.f. and is 
most effective by being able to cut down any excessive 
" splatter" from other amateur signals. It does of course 
degrade the incoming signal , as one would expect. Whilst 
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the specifications indicate a possible 1 ·2kHz shift of the 
signal, it was found that a 1 kHz shift was possible by adjust-
ment of the i.f. shift control. 

By using the i.f. shift and the variable bandwidth tuning 
control it is possible to eliminate quite a fair percentage of 
QRM unless of course the unwanted signal is on the exact 
frequency you are listening on. Not having these facilities on 
the Trio-520S resulted in quite a lot of QSOs being lost, 
even when the QRM was only 1·0kHz offset. 

The i.f. shift moves the crystal passband frequency by 
1 ·1 kHz, this being achieved by using a phase locked loop, in 
the local oscillator circuit and the v.b.t . altering the passband 
width of the i.f. 

Several dual concentric controls are used in the 830S; in-
corporated with the i.f. shift is the NOTCH control. Quite a lot 
of information on the use of this method of filtering has ap-
peared in magazines over the course of years and this one is 
most useful on c.w . Notch filtering is also very useful when 
copying sideband signals because with careful adjustment it 
is possible to eliminate an interfering c.w . signal at around 
1 kHz from the received frequency. Measurements taken us-
ing this control appear in Fig. 2 and match those given by 
the manufacturer. 

The band switch is a 10 position step control , covering the 
amateur bands from 1·8MHz to 29·7MHz, with a spare 
location corresponding to the fully clockwise position 7 of 
the switch. 

Also provided is a WWV/JJY position on the band switch 
allowing the reception of standard frequency signals on 
10MHz. 

The r.f. and audio gain controls are also of the dual con-
centric pattern which is common practice in Trio equipment. 
To obtain correct " S" meter readings it is essential to have 
the r.f. gain fully clockwise. Using a calibrated signal 
generator and injecting 40dB of signal on the 14MHz band 
yields a reading of S9; in comparison with other receivers 
_the "S" meter is not over generous. 

The transceiver has both r.i.t. and transmitter incremental 
tuning, x.i .t., the latter not being a feature of some ·of the 
other Trio transceivers. This control is operated by two press 
bar switches and the r.i.t . is extremely useful on a net where 
some of the older models of the KW-2000 range seem to be 
unable to radiate a signal on the frequency they are listening 
on. Also, when working OX, some stations listen above or 
below their transmit frequency and it is possible to get a 
2kHz shift either up or down without having the expense of a 
separate v.f.o . Two I.e.d.s are used to indicate which mode is 
being used. 
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The drive control also acts as a sensitivity control on 
receive; adjusting this for maximum " S" meter reading coin-
cides with maximum drive to the p.a. 

A variable, front panel, noise blanker control is fitted to 
adjust the threshold level of the noise amplifier, enhancing 
the circuit effectiveness under varying noise and signal 
levels. 

As with previous Trio transceivers a switch is fitted to 
remove the supply to the heaters of the driver and p.a. 
valves. This effects quite a considerable saving in both elec-
tricity and valve wear as the transceiver uses only 32W on 
receive. 

A. display hold switch is fitted adjacent to the digital dis-
play enabling the frequency shown on the display to be held 
whilst tuning the transceiver, using the rotary dial to show 
the frequency shift. The display is a six-digit fluorescent type 
with a read-out to 100Hz, giving a very accurate 
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frequency reading during transmit and receive . Checked 
against a standard frequency, based on the BBC 200kHz 
Droitwich transmissions , the reading was only 200Hz high 
on the 14MHz band. 

An automatic gain control switch is fitted giving a choice 
of SLOW, FAST and OFF. The SLOW position is used to copy s.s.b. 
and the FAST for c.w. On a very weak signal the OFF position is 
used as this prevents the a.g.c. circuit bringing up the in-
herent receiver noise. 

A monitor switch is also provided on the front panel which 
samples the Lt. section during transmission and feeds a 
small portion of the recovered audio to the headphone jack 
socket. 

Items found on the rear panel include the antenna con-
nector, which is an S0239 socket and an output from the 
wide-band low level Lt. signal for use with a compatible pan-
oramic display. The Trio SM-220 is the matching monitor 
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* specifications 

Frequency 
range: 

Modes: 

Power supply: 
Power 

consumption: 
Dimensions: 
Weight: 

GENERAL 
160m band 1·8-2 ·0MHz 

. 80m band 3 ·5-4·0MHz 
40m band 7 ·0-7·3MHz 
*30m band 10·1-1 0 ·15MHz 

(10 ·0MHzWWV) 
20m band 14·0-14·35MHz 
*17m band 18·068- 18 ·168MHz 
15m band 21 ·0-21 -45MHz 
*12m band 24 ·89-24·99MHz 
10m band 28 ·0-29·7MHz 
*Transmission capability internally 

disabled 
s.s.b.-A3J-J3 E 
c.w.-A l-A 1 A 
220-240V a.c. 50/ 60 Hz 
transmit 295W 
receive 32W (heaters off) 
333 x 133 x 333mm 
13 ·5kg 

TRANSMITTER 
Final power 

input: 

Frequency 
stability: 

Carrier 
suppression: 

Sideband 
suppression: 

Spurious 
radiation: 

Harmonic 
radiation: 

Audio frequency 
response: 

Receiver 
sensitivity: 

Image ratio: 
I F rejection: 
Receiver 

selectivity: 

Audio output: 

220W p.e.p. (s.s.b.) (Using two-
tone oscillator 2 7 5 W p.e.p. into 
50n load) 

180W d.c. (c .w.) (7 60W d.c.) 
Within 1 kHz during first hour after 

one minute warm-up (7-2kHz 
during first hour) 

Within 100Hz during any 
30 minute period after warm-up 
(720Hz during 30 minute 
period after ten minute 
warm-up) 

Better than 40dB (42 dB) 

Better than 60dB (5 7 dB) 
Better than 60dB (65dB checked 
with spectrum analyser) 

Better than 40dB (40dB) 

400Hz to 2 ·6kHz with in -6dB 

RECEIVER 
0 ·25Vat 10dB S + N/ N (0 ·25Vat 

70dB S + N/N) 
Better than 60dB (55dB) 
Better than 80dB (80dB) 
s.s.b./c.w. wide 2-4kHz (-6dB) 

3 ·6kHz (-60dB) 
c.w. narrow with YK-8 8C filter 

(option) 500Hz (-6dB) 
(s.s.b./c.w. wide 2·4kHz (-6dB)) 
(c.w. narrow with YK-88C filter 

500Hz (-5dB)) 
1·5W 
(1·4W into 8n load) 

Test results are shown in italics 

unit the TS-830S, which apart from displaying the output 
and Input waveforms has a built-in two-tone oscillator and · 
also serves as a high sensitivity 1 OM Hz oscilloscope. 

Other available options on the receive side are reduced 
bandwidth filters for c.w. reception . The mode switch has 
two positions for c.w . reception, c.w.-w and C.W.-N. In the 
latter switches the signal through the crystal filter, the 
bandWidth depending on which filter is fitted . Alternative 
filters are available to provide -6dB bandwidths of 270Hz, 
500Hz and 250Hz with corresponding -60dB figures of 
1 · 1 kHz, 820Hz and 500Hz. In the s.s.b./c.w. WIDE position a 
filter is used giving a bandwidth of 2 ·4kHz at -6dB and 
3 ·6kHz at -60dB. 

To complete the review of the receive side two DIN 
sockets are fitted on the rear panel, one for connection of the 
separate matching v.f.o. (v.f.o.-230) and the other provides 
a low audio output for feeding a tape recorder. 

On the transmitter side the drive to the p.a. valves is sup-
plied by the only other therm ionic valve used, a 12 BY7 A. 
The TS-830S does not use one of the special manufacturer's 
type required in some transceivers to obtain sufficient drive 
on the 10m band. The p.a. valves consist of a pair of 6146Bs 
which have been featured by Trio in several of their h.f. 
transceivers , pointing to their ruggedness and subsequent 
dependability. 

Tuning of the p.a . valves is accomplished by means of the 
load control, using the American term PLATE control. The out-
put circuit is of the familiar 1t type configuration with the 
6146Bs operated in parallel ; r.f. negative feedback and 
limiting by means of amplified a.l.c. voltage ensures op-
timum i.m.d. characteristic. The p.a . tuning is fairly broad-
band and is flat for about 50kHz either side of the selected 
frequency, the same applying for the drive control. In fact on 
some bands it has been found that retuning of this control is 
not required. 

An effective r.f. speech processor is fitted, selectable by 
means of a push-bar switch on the front panel. The amount 
of processing is adjustable by a variable control with a 
reference scale fitted on the meter to indicate the amount of 
audio compression. During tests on the h.f. bands this has 
enabled signals to get through some of the QRM present, 
producing favourable reports from semi-DX stations. 

Microphone input is by means of the standard 4 pin plug 
and a microphone impedance of 500n to 50kn can be used 
but if a higher impedance is used one does not get such 
"tailored" response and reports of "boominess" are given. 

For c.w. transmission it is possible to operate break-in by 
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required 
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-50 

-40 

-30 
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Fig. 1 

Practical Wireless, August 198{ 
www.americanradiohistory.com



IWRM3881 -455Hz filter 
--8·83MHz filter 

\ I 
\ I 
\ I 
\ Unwanted I 

signal l 
I 

-2 -1 f.o. +1 +2 
b.f.o. 

dB 
-60 

-50 

-40 

-30 

Fig. 2 

\ 
\ 
\ 
\ Unwanted 

\ 
signal 

rejected 

\ / Signal V required 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-2 -1 f.o. +1 +2 
b.f.o. 

kHz 

turning the vox control on and the mode switch to C.W. FINE . 
When using c.w. the carrier level control knob must be ad-
vanced; the manual recommends drawing 240mA of anode 
current but in practice 200mA seems to be sufficient to get 
the full 1 60W of d.c. output. 

To sum up, the TS-830S transceiver is a very good piece 
of equipment backed up by a comprehensive manual. The 
receiver is of advanced design on previous Trio transceivers 
and consistently good reports on speech quality have been 
received in months of use on all the amateur h.f. bands; it 
fully lives up to "the state of the art" in both design and 
operation . 

PASSPORT TO AMATEUR RADI0-1 
continued from page 19 

Conditions on the amateur bands vary with the time 'of 
day and season of the year and it is often desirable to 
operate early in the morning or late at night. 

Then our first Junior Operator was born and I moved 
gracefully to the spare bedroom. Not bad, but I had to 
operate very quietly, (no drilling, filing or chassis bashing 
after 6.30p.m.). 

A few years later, our second Junior Operator arrived 
and I moved even more gracefully, into our carless garage, 
with its cold concrete floor and collection of gardening 
implements, (a constant reminder of what else I should be 
doing!). 

Then we got around to buying our first car and we 
agreed that I needed a more permanent "shack", so I 
bought a 4 x 2·5m sectional cedarwood shed, the best I 
could afford at the time. I lined it with hardboard, painted 
it, carpeted it and fitted it with benches, shelves, mains 
sockets, a heater and a 'phone to the house, ("is it coffee 
time yet?"). 

When we moved house a few years ago, I dismantled it 
and re-assembled it at the new address (QTH) and 
everything fitted back again as though it had never been 
moved. A point worth remembering. 

Every radio shack is going to have an antenna (aerial) 
system connected to it and the relative positions should be 
carefully considered, to keep antenna feeder cables as 
short as possible. 

Unless you are lucky enough to live way out in the 
country, the size and appearance of your antenna system 

Practical Wireless, August 1981 

UNCLE ED 
continued from page 39 

3 . The load will not "see" anything like 600n as a source 
impedance. What it will see is R2 in parallel with another im-
pedance made up of R 1 in series with the source impedance 
Rs' This works out at 225n. In case you 're worried about 
where the generator comes in this calculation , the answer is 
that as far as source impedance is concerned you can ignore 
it. If you remember, Thevenin 's Theorem says the generator 
is " perfect" with zero internal impedance, i.e. a short-ci rcuit. 
I know it's not easy to imagine that a short-circuit can 
generate a voltage, but that's the way to think about it. 

The solution to our problem is to add a third resistor to the 
attenuator (R3 in Fig. 5) , to increase its output impedance. 
Yes! You're right-we've been here before- that's just what 
we did with the 480n resistor back in Fig. 1. But now comes 
yet another complication. Because R3 makes the attenuator 
output impedance up to 600n, and the load impedance is 
600n, the voltage at the Di p "A" terminals will be only half 
the voltage across R2. So, the ratio of R 1 and R2 must be 
changed accordingly. In an attenuator with equal input and 
output impedances, R 1 and R3 have equal values . If you 're 
thinking that this is a sure recipe for going round and round 
in ever-decreasing circles in trying to work out the values of 
the attenuator resistors, you're right. Luckily, though, there 
are tables and a simple formula that have been devised to do 
it all for you-all you have to do is feed in the impedance 
and the attenuation ratio in decibels. I'll talk about the tables 
and formula , and tidy up some other points next month . 
Then I suppose I'd better think about a future article on 
deCibels- wish I'd never mentioned the things! 

may upset . your neighbours or contravene the local 
planning regulations, so be careful and considerate before 
ordering a 20m crank-up tower. 

Amateur radio is not just confined to talking to other 
amateurs from your shack. If you are interested in mobile 
operation you may have regular chats to others on your 
way to and from work , vehicle to vehicle or through your 
local repeater station. Mobile Rallies are held up and down 
the country during the summer months and entertainment 
is usually provided for all the family. 

You may be keen on Contest operating and this might 
be with portable equipment from a hilltop or under canvas, 
as in the RSGB Nationa l Field Day. which is a regular 
June event for many Radio Clubs. 

Even if you are interested in some specialised technical 
aspect, whether it be satellite communication, amateur 
television or any other, it is very likely that you will meet 
another amateur with similar interests who will be keen to 
assist, collaborate or advise. 

If you wish to help others in the community you may 
like to join your local RA YNET (Radio Amateur 
Emergency Network) and take part in Civil Defence exer-
cises. You could help your local Scout Group, by offering 
to provide a station so that they can take part in JOT A 
(Jamboree on the Air), an international two-day event 
which is held in October, each year. 

As you can see, there are many facets to Amateur 
Radio , perhaps one of them will be the bug that bites you 
and sets you on course to becoming a licensed radio 
amateur. 

NEXT MONTH: THE AMATEUR LICENCE 
AND STUDYING FOR THE RAE 
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Readers will probably have seen already the Home Office 
specifications that will govern the equipment to be used on the 
new 27MHz CB fm. band which ranges from 27 ·60125MHz to 
27·99l25MHz, and realised that this abuts the bottom end of 
our JOm band. But a word of warning to those who may con-
sider buying some of the new gear coming on to the market 
which covers the new CB f.m. band and part or all of the 
28MHz amateur band. 

It will be illegal to use such equipment on the CB fm. band 
even if a CB licence is obtained. The new regs specifically state 
that no CB equipment will be approved if it is capable of using 
frequencies other than the new CB ones, or a mode other than 
f.m. The gear would probably offend in other ways too, such as 
power output level, and frequency deviation . 

But enough of CB, I'm sure the new regs will have been pretty 
well covered in all the journals by the time this appears in print. 

My comments on several occasions about the necessity of 
having tunable rJ. circuits in the front ends of receivers, to 
reduce or eliminate intermodulation of signals, seem to have 
helped some readers to recognise this problem in their own sets, 
instead of complaining about the broadcast stations in the 
amateur bands which is one manifestation of intermodulation. 

Unfortunately, in an effort to make the life of the listener that 
much easier the latest communications receivers have often got 
fixed wide band filters in the r.r. stages, which pass these often 
very powerful BC signals which then appear as images on 
amateur bands, and elsewhere. The fact that this is more 
economical for the set manufacturer is quite beside the point 
however! The listener is the last person to be considered when 
the spec of a new receiver is drawn up. . 

One reader had this trouble on a new set, particularly on the 
IOm band, and returned the set to the retailer but of course he 
was not able to do anything to cure the trouble since it is in-
herent in the design . I'm quite sure that there are many more 
readers who are blaming the BC stations but hopefully this 
homily may help them to see where the trouble lies. It may seem 
ridiculous after spending a tidy sum on such a receiver but my 
advice is to use an antenna tuning unit between the antenna and 
the receiver, and to resonate it to the band in use. This will be 
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very effective against image signals generally. This remedy also 
applies to many other and less sophisticated receivers of course. 

If the CBers can get away with obtaining almost all they want 
from the Government from sheer weight of their lobbying then 
perhaps we amateurs ought to start a lobby against the set 
manufacturers with a "we want tunable front ends" campaign! 

Clubland 
More and more clubs are reporting an influx of CBers who 

have become a little disillusioned with the mode and want 
something a bit more intriguing than a mere radio telephone. 
Clubs can do a lot in this area to clear away the CB a.m. users 
and gain members in the process. 

Clubs affiliated to the RSGB should remember that last-
minute changes of club programmes can be disseminated via 
GB2RS on Sunday mornings. See Radcom for details. 

Wirral & District ARC. Alternate Weds, 8pm, in the dining 
room of the Concourse Sports Centre at West Kirby, with July 
8 the starting date, when a DF hunt is scheduled. Don't leave the 
XYL at home, there are six OM/ XYL teams in the club with a 
total of eight licensed ladies. More from lan Brooks, 28 
Paignton Road, Wallasey L45 6TT. 

Wakefield & District RS. Alternate Tues in Room 2. 
Holmfield House, Denby Dale Road, Wakefield, with July 14 
having G3WWF chatting on propagation and a car treasure 
hunt on the 28th. Rick G4BLT, 1 Wavell Garth, Sandal Magna, 
Wakefield is your contact, or Wakefield 255515. 

Crawley ARC. Modern transceiver testing by G4GHO and 
G3GRO ought to draw the crowds on July 22 at the Trinity Un-
ited Reformed Church, lfield, but contact David Hill G4IQM on 
Crawley 26316 for more info. 

Norfolk ARC. Meetings Weds, 7.45pm at Cro)l1e Com-
munity Centre, Telegraph Lane East, Norwich with any amend-
ments published in Eastern Evening News. July 8 is computer 
demo night courtesy Anglia Computer Centre, while 22nd has a 
quiz, intermediate dates being informal , with c.w. classes. You'll 
be too late to book for the visit to a Jaguar flight simulator at a 
RAF QTH but it gives some idea of what the club gets up to! 
Try Paul Gunther G8XBT, 6 Malvern Rd, Norwich or 610247. 

Merion ARS. The society will be running a stand at the 
Dolgellau Sports and Hobbies Exhibition during Carnival Week 
August 3 to 8 with active hJ. station and 2m talk-in on Ch. 22. 
More from D. Morgan GW8PKA, Penybont, Gellilydan, 
Blaenau Ffestiniog, Gwynedd. 

Verulam ARC. Fourth Tuesday at Charles Morris Memorial 
Hall, Tyttenhanger Green near St Albans at 7.45. July 28 is 
v.h.f. propagation night with a reminder of Bring & Buy on 
August 25 . Informal meetings on second Tues at RAFA HQ, 
Victoria Street, St Albans. Hilary Clay ton smith G4JKS, 115 
Marshalswick Lane, St. Albans, Herts can tell you more. 

North Bristol ARC. Club night every Friday at 7.30 at 
SHE7, Braemar Crescent, NorthviJle, Bristol 7 with 100 mem-
bers waiting to welcome you with RAE and code classes and, of 
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course, the shack is operational as G4GTC. Current club pro-
ject is a QRP 80m transceiver which can be copied by any mem-
ber. Let Ted Bidmead G4EUV, 4 Pine Grove, Northville, Bristol 
BS7 OSL tell you all about it, or Bristol 691685. 

White Rose RS. Recent rally was highly successful with a 
new committee in now to spend the profits! Every Wed at Moor-
town RUFC, Moss Valley, King Lane, Leeds with 150 mem-
bers, but, hopefully, not all at once. Note also White Rose 
Award net around 3·775MHz Thursdays 8pm. It's Dave 
G8UYZ, PO Box 73, Leeds LSI 5AR. Oh, yes, club calls are 
G3XEP and G8LVQ. 

Sutton & Cheam RS. A v.hJ. transceiver won the club's con-
structional contest for Jim Baldwin G4KGE, with the annual 
dinner/dance catering for the social side of things. Meetings at 
alternative QTHs Sutton College of Liberal Arts and Banstead 
Institute, High St, Banstead but Sec G. Brind G4CMU, 26 
Grange Meadow, Banstead, will fill you in, on events that is. 

West Kent ARS. Newsletter QLF informs that July 17 has 
County Emergency Planning Officer discussing role of the 
amateur in an emergency, with OF hunt on the 31st. Those 
dates are Fridays but on each following Tuesday an informal 
meeting is held at the Drill Hall in Victoria Rd, Tunbridge Wells. 
WKARS net is on 28·7 MHz Sundays lIOOGMT. QLF also 
has excellent design for a 2m s.w.r. and power meter. Ah, yes, 
main meetings are at Adult Education Centre, Monson Rd, 
Tunbridge Wells, but ring Bryan Castle G4DYF on Sevenoaks 
56708 for the latest gen. 

Dartford Heath DF Club. Latest mag Compass Points has 
massive articlt: on a Doppler shift OF system which looks like a 
new approach to an old art. No fixed meetings but at least one 
OF hunt a month. Let Margaret Burchmore G8LXK fill in the 
gaps from 49 School Lane, Horton Kirby, Dartford, Kent. 
Should mention that Steve Carey G8UVD will be demonstrating 
the above mentioned OF system at the Cray Valley club on 
August 6. 

Barking R & ES. Carrier, the club mag, has been taken over 
by two of the club's YLs and a nice job they seem to have made 
of it. And why not! Big event to come is a two-day show July 
18/19 at Central Park, Dagenham, running hJ. and v.hJ. sta-
tions with exhibits of old and new equipment, plus a CCTV sec-
tion, and a selection of TV games. Regular meetings from 7 to 
IOpm Mondays (constructional), Tuesdays (code classes), Wed-
nesdays (operating on G3XBF/G8XBF) and social time on 
Thursdays. Secretary A. Sammons on 01-594 2471 will be glad 
to enlarge on the meetings held at Westbury Recreation Centre, 
Westbury School, Ripple Road, Barking, Essex. 

Cheltenham ARA. First Thursday and third Friday monthly 
at the Old Bakery, Chester Walk, Clarence St, C'ham, with 
Dave Butler G4ASR relating the 1980 transatlantic meteor scat-
ter tests on July 2 and natter night on the 17th. Old friend and 
long time member of CARA Edgar Janes G2FWA passed away 
in May. General info in the club from Grant G4ILI on 43891. 

Edgware & District RS. Yours truly had a pleasant meeting 
with members on the club net on 160m recently including 
publicity officer Howard Drury G4HMD, 38 Wemborough 
Road, Stanmore, Middx (or 01-952 6462). Second and fourth 
Thursdays 8pm at Watling Community Centre, 145 Orange Hill 
Road, Burnt Oak, Edgware with a film show on July 9. Much 
activity now with preparations for the various field days to 
come. 

Braintree ARS. Operates G4JXG and G6BRH. Zoofari on 
August 15 at Whipsnade looks like a good day out for one and 
all. An appropriate time for newcomers to go along is July 17 
for the social evening, with a lecture on UFOs on the 20th. 
Otherwise meetings on first and third Mondays at the Braintree 
Community Centre, Victoria Street, B'tree, next to the bus sta-
tion. Yet another young lady to explain the affairs of the club, 
Janet Storey, 33 Redwood Close, With am, Essex or 513482. 

Bournemouth RS. Now settled down in its new QTH, the 
conference room of the Coach House Motel, Tricketts Cross, 
Ferndown, at 7.30pm first and third Fridays, altogether a vast 
improvement on the previous place, according to the BRS 
newsletter. This excellent 14-page mag covers a wide variety of 
club interests from field days to operation on 3cm. Ring G. T. 
Lloyd G8GTB on Poole 83093 or write to 49 Kingston Road, 
Poole, Dorset for details of forthcoming events. 

Cheshunt & District RC. Advance news of an RAE course 
starting in September next at the East Herts College at 
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Turnford, calculated to lead up to the May 1982 exam. Course 
most likely to be on Monday evenings but more and later info 
from club Chairman Jim Sleight G30JI, 18 Coltsfoot Road, 
Ware, Herts or (0920) 4316. He will also be glad to give you 
details of the club which meets every Wednesday 8pm in the 
Church Rooms, Church Lane, Wormley, near Cheshunt, Herts. 
For July it's a 2m set-up on Broxbourne Common on the 8th, 
natter-night and code practice on the 15th, computers and 
amateur radio from Bob G8KHI on the 22nd. 

Radio Amateur Invalid and Blind Club. Supporters of the 
club should feel delighted at their teaching efforts which resulted 
in 15 new licences following the December RAE. A very 
rewarding job, one which many more amateurs could very well 
emulate. The club picnic takes place on July 5 at the Fairground, 
Broadlands Estate, Romsey, Hants and they will also be present 
at the Sussex mobile rally at Brighton racecourse on the 19th. 
Big event Aug 1/3 is the IYDP Weekend-on-the-Air at St. Loyes 
College, Exeter. More from G. Draper, I Carlyon Close, Exeter 
EX I 3AZ on this event, otherwise RAIBC info from Frances 
Woolley G3LWY, who lives at 9 Rannoch Court, Adelaide 
Road, Surbiton, Surrey KT6 4TE. 

On the Bands 
Newcomer to the column 16-year-old Paul Willmott of 

Marlow in Bucks is also BRS46723. He has been listening 
around since November on an 1155 receiver that needed a bit of 
work doing on it before it functioned, including the construction 
of a suitable power unit. The RAE in December is the next 
target and a G4 ticket, following code practice from friend 
G4JRR. Present short bit of wire for an antenna hasn't brought 
in much OX, just Europeans and the odd W station, but a 
proper dipole ought to be in the air now. 

From Seaton in Devon a note from Stephen Littley, also for 
the first time, also 16 years old, who passed his RAE last 
December but, I'm glad to report, practising the code like mad 
to go straight for his G4. Listening so far has been on a simple 
t.r.f. receiver and a 20 metre-long wire without an a.t.u. Naughty 
boy! Obviously he had the set tamed as he copied things like 
C6ADV, J3AH, TY A 11 and ZL4A V on the 80m band, and 
HPIXFG, TN8AJ, VP2VEZ, VK2WC and 8RIW on 20m. 
Goodness knows what he'll hear with a proper receiver. 

Anne Edmondson (Edinburgh) found a rare one in SVOBL on 
Rhodes who said QSL to K9QXY. She has been running 
around getting permission for a couple of poles to improve her 
present 10 metre-long wire feeding the Realistic DX200 receiver. 
But she has a potential problem when she gets her ticket, in the 
nearby Scottish TV studios and all the electronic gear there! 
Anne gets along to the Edinburgh ARS meetings so she will not 
lack for teachers in the art of amateur radio! . 

From Hull Colin Frankland BRS45342 confirms that TY All 
is legit and is N4HX in disguise, expecting to be there until mid-
1982. Rather naughty to use a callsign group allocated to 
another service! Phil Charlesworth G8SNG hasn't yet deserted 
this column for the v.hJ. one, although he is mainly active on 
2m. He still listens around on his SRX-30 in Cranwell, Lincs, 
with an indoor wire but found FK8DR on 20m and AG 1J on 
Wake Is, he says, but I'd be careful OM, this could be in the 
good old US of A! 

In Earl Shilton, Leics, Dennis Sheppard ploughs his lonely 
RTTY furrow but says there has not been much activity in this 
mode on IOm of late, only ZS6AKO being noteworthy. On 15m 
he copied CE3CBG, JR6RIU, YB2BLI, DUIEM, PP7GV and 
8J3XPO, with AH6AC/KH2, VK5XO, 4X6CV and LU9DER 
around on 20m. Catches on 80m included TY A 11 and 7X2RM 
plus ZLlBHE on 20, and VS5PP and VK6WC on 15 and IOm 
respectively, all s.s.b. Gale force winds laid low Dennis's an-
tennas, the 2m beam being a write-off. He has his 18A VT up 
again, about 3·5 mtjtres above ground. 

Basil Woodcock BRS44266 is not in Leeds at the moment 
but gallivanting with relations in VE and W-land for a month. 
Before departing Basil copied H44JE, 9L I MP, TY All, VK9NL 
and VE7AAZ/4U on 28 MHz band, with HSIAMY and 
ZD7BW on 21 and JT I AN (congrats, OM), VK9NS, VP8QI, 
and 9M2GA on 14 MHz, all s.s.b. He says that WA4VDR/MM 
is on an icetloe in the Arctic and QSOs Miami University. Could 
it be a new country, I ask myself! Brief, brief note from David 
Cox, Highbury Park, London N5, who with his Trio R-1000 got 
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KG6RN, HPIXCM, HH2MC, TG9EP and VU2IF (QSL to 
N7AGC) on 20m plus VS6CT, VS5PP and DU7RLC on the 
Negros Is, all on 15m. If you would let me have your complete 
QTH OM I'd be glad to answer your letter! 

The bands witch on the 9R59DS of David Warr (Weymouth) 
has been working overtime covering 10 to 80m in his log. That 
and G5R V and ZL Special antennas brought him A4XIH and 
TYAII on IOm, N6DPH/DU2, TYAII, YC2BJS and 6TlYP 
for 15m, FR7CE, FY7AN, KJ6BZ, ZD8RH, VK9NL, 
5N8AFE, 601TI, and VP8AEN (QSL GM3ITN) on 20m, 
while 40m gave up FY7AN, TYAII (doesn't he ever QRT??), 
and 6W8AR. Of note on 80m was TI2DB. David has tried out 
the I kO carbon pot idea across the antenna and earth terminals 
of his set and reckons it has enabled him to copy DX he 
otherwise would have lost. Good! 

In Hull, the aforementioned Colin Frankland and his 
9R59DS plus PR30 preselector and 23 metre-long dipole 
(strange length, that) produced 5B4ES and 9G I WA on IOm; 
J3AE, TG9RQ, TYAII (QSL K4YT), W3IVP/5NI and 
9H I EL on ISm ; HP2SXG and XE2QQ both on 20m. Could 
that antenna be some kind of magic multi-band design?? Colin 
is BRS45342 by the way. Bob Gibson in Wadhurst, East 
Sussex, seemed surprised to get an answer to his letter to me, 
and told me of some of his experiments with antennas both ver-
tical and horizontal wires, finishing up with a fan dipole for three 
bands, 10, 15 , and 20m. That's three dipoles cut to appropriate 
length connected at their centres to a common coaxial feeder. In 
my view the best compromise of all multi-band designs since the 
polar pattern does not change from band to band. The FRG-7 of 
Bob located 7P8AC. DU I FLA, HC I BP, KA6CMD/KH2 and 
P29NLS on IOm, the /KH2 reputedly being on Guam. On 15m 
7X2KRC, 9M2CW, KH6BOG, and VK8DU (that's a rare one) 
were logged, with unusual 5A2KJ, VP8AGX on Adelaide Is, 
and VU2TN for 20m. 

In Chadderton , near Oldham, Mike Howard BRS44755 
seems to have had his own private line to a lot of fabulous DX 
on Top Band but then he has two large 8-turn loops, fed out of 
phase, located at the ends of an 8 metre-long rotatable boom, 
turned by the renowned Armstrong method! His country total 
on 1·8MHz is a remarkable 64 and all continents, recent 
treasured QSL being from VK6HD. This is on c.w. of course 
with the odd one on s.s.b. So on Top Band, between about 
1·8MHz and 1·890MHz it is EA80K, EL2FY, IOTON, 
JA30NB on 1·960MHz, LA9SC, LU8DQ and LU9ELF, 
OJOMA, OY7ML, PYIZAE, UD6DMR, UF6FOW, UI8LAG, 
UJ8JAS, UM8MAZ and the redoubtable VK6HD, phew! Oh, 
yes, I forgot VS5RP, VS6DO, 3A2EE and 4X4NJ. I'm just 
checking ... yes, it's all on TOP BAND! Well done, OM. 

Another reader who uses his receiver, an FRG-7700, to good 
advantage on all bands is David Coggins in Knutsford, 
Cheshire, who, with a 12 metre-long inverted-L antenna plus 2-
element quad on IOm and a.t.u. rustled up FH80M, J73LC, 
VSSPP, YJ8NPS, 8R IJ and 9M20K on the 28MHz band; 
KH6FKG, VK9NS, VR6TC on 14; DUIEFZ, FG7BP, 
HSIAMM, YB2BJM and VR6TC again, on the 21MH band. 
Two goodies on 7MHz were VK3XI and ZL4BC, while a watch 
on the c.w. end of 1·8MHz produced an OK I and a UT5. 

In Berkhamsted, Herts, Jon Kempster BRS45205 has been 
hard at it on 10, 15 and 20m with his FRG-7, 20m dipole and 20 
metre-long wire and a.t.u. finding 8P6WDT/ MM and 9X5AB 
on 20m ; A02HAM said to be a DXpedition in the Bay of 
Biscay. YC2BJS, HV3SJ, 3B8AE/3B9 and HSIAMY all on 
15m, with 10m producing HMOU (QSL JA6HNK), VP2ARS 
(QSL OE2DYL), S79RD, ST2FF (QSL YU2DX), TY A II and 
9G I W A. Jon has spent some time at the shack of G3VR Y see-
ing how it all works, no doubt spurring Jon on to get his RAE! It 
never fails! 

In a general DX vein, a note from Ean Relief ZS6UD points 
out that the call ZD9GM reported by Mike Howard in March 
column has not been issued yet, ZD9GI being the latest. Ean's 
own call ZD9GG is also being pirated. Only active stations this 
year have been ZD9GH and ZD9BU/MM but ZD7HH and 
others could be on a two-day DXpedition there just as this 
comes out, in early July. Ean mentions also 600DX who has 
I2Y AE for QSL manager. 

Top Band addicts may like to know that LA IEKO on a 
North Sea rig will be active between I· 810 and I· 840 MHz on 
July 1I from 2200GMT on c.w., thought to be the first Top 
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Band effort from such a QTH. Power will be IOW into a short 
vertical antenna. LAIEKO also operates on 2m in various 
modes with 15 W. QSLs for LA I EK 0 to the op, Mike Theiss 
LASSAA, N-4120, Tau, Norway. 

A very picturesque card from Vie Rivera tells of operations 
from SW I, ZK I CG and, with his own call KA 7HRK/KH8, but 
it will be over by the time this appears in print. If anyone has 
copied Vic then QSLs to PO Box 38, Raratonga, Cook Islands, 
South Pacific. 

By the time I get down to the next lot of copy for the column I 
shall have spent a couple of weeks on Corfu with birdwatching 
in mind, far from the world of amateur radio. May I wish all 
those going on holiday a pleasant time, with the weather to go 
with it. 

Logs, letters etc by the 15th of the month as usual and 
another plea to club newsletter editors. PLEASE ensure the club 
sec or other official's full QTH is on page one together with 
details of meeting place and day/s of the month. " Alternate 
Tuesdays" still occurs and is meaningless if no other dates are 
given. Ta! 

As the season advances it is worth having a last look at summer-
time DXing on the medium waves. The area roughly to the 
south of the UK is a good one at this time of year. Sunset, which 
is a good time for DXing, occurs at approximately the same 
hour at all places and there is a lot less interference than at the 
same time in winter. 

Azores 
This group of islands is part of Portugal and lies to the west of 

that country , well out in the Atlantic. At one time it was rather 
difficult to log the Azores but Emissora do Club Asas do Atlan-
tico is now a regular signal on 1570kHz right at the top edge of 
the band. This station will QSL to a report in English. Its ad-
dress is Aeroporto de Santa Marta, Azores, and do not forget to 
enclose an International Reply Coupon (IRC). Programming is 
in Portuguese and the callsign , which follows the Portuguese 
series, is CSB81. The Azores is a separate DX country within 
Europe and local time is GMT minus one hour. 

Canary Islands 
The Canaries are to be found off the west coast of Africa near 

to Morocco. They belong to Spain, so the Spanish language and 
callsigns are in use. The time zone is GMT and they make up a 
separate DX country in the African continent. 

Radio Las Palm as on 1008kHz is a consistent signal behind 
the Dutch station on this channel, but a loop or the ferrite rod 
antenna in a portable receiver should help to reduce this QRM 
at most locations in the UK. The call sign of R. Las Palmas is· 
EAJ 50 and the address for a QSL is A venida Rafael Cabrera 
10, Las Palmas de Gran Canaria, Canary Islands. 
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FT-480R Hightechnologyall-mode 2metre mobile 

The most advanced 2 metre 
mobile ava ilable today- USB , LSB , FM , CW full 
scanning with priority channel , 4 memory 
channel. dual synthes ized VFO sy stem . £359..00 

FRG-7 General coverage receiver 
........... •• ,----• . ¥ 

, 
A prec ision buil t hi gh Wad ley Loop 
rece iver, rugged and reli abl e - proved by th e ten s 
of tho usands in use £ 199 00 
around the globe. • 

Mk.111 
latest version of the renowned 
FT-101 - AMI FM option, notch 
filter, audio peal< filter, variable 
bandwidth - UNBEATABLE VALUE. 
£ 59!UJ0 

FT -707 All solid -state HF mobile transceiver 

£529.00 

The definitive HF mobile rig , digita l.variable IF 
bandwidth , 100watts PEP SSB. AM , CW (pi c tured 
here with 12 channel memory VFO) 

FRG-7700 Synthesized general coverage receiver 

The very latest in rece ive r technology from YAES U. 
Receives AM(3 band w idths), USB, LSB, 
CW and FM - memory opti on w ith 12 chan nels and 
automati c ba nd se lecti on 

(With Memory (389) £309.00 
ALL PRICES INCLUDE V.AT 

Amateur Electronics UK 
501-516 Alum Rock Road-Birmingham I 
Telephone: 021-327 1497 or 021-327 6313 
T I 337045 As from March lsl. our new opening hours are e ex: 9.30 - 5.30 Tues. la Sit. continuous and CLOSED all day Monday. 
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AGENTS 
NORTH WEST -

KNUTSFORD 106Qi1 4040. 
WALES & WEST - ROSS CLARE , GWlNWS. 'GLENVIEW" NEWPORT ROAD , MAGOR . 

GWENT 106331 880 '46. 
EAST ANGLIA-AMATEUR ELECTRONICS UK - EAST ANGLIA. OR T THIRST fT'lMI 

GOCTT. NORWICH 06S25 8116 
NORTH EAST - NORTH EAST AMATEUR RADIO. DARlINGTON 032S 56969 
SOUTH EAST - AMATEUR ElECTRONICS. UK - COASTAL. ClIFTONVlllE . KEN1 

KEN McINNES, G3FTE . THAN ET (0843) 291297. 911 ,m . 10.30 p .m 
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Books 
for 
radio 
amateurs 

RSG B Publications 
A Guide to Amateur Radio (18th edn, paperback) ...... £3.07 
A Guide to Amateur Radio .( 18th edn, hardback) ........ £6.32 
Amateur Radio Awards (2nd edn) .... .. .................. .. .............. £3,41 
Amateur Radio Techniques (7th edn) .......................... £6.16 
OSCAR - Amateur Radio Satellites ....... .... ........ .. .. . £4,50 
Radio Amateurs' Examination Manual (8th edn) (1979-81 

syllabus) ............................................................................. £2,73 
Radio Amateurs' Examination Manual (8th edn) ............... £2.73 
Radio Communication Handbook (5th edn) Vol 1 ........... £ 1 0.20 
Radio Data Reference Book (4th edn) ................... .............. £5.02 
Test Equipment for the Radio Amateur (2nd edn) ............. £5.86 
Television Interference Manual (2nd edn) .............. £1 ,95 
VHF/UHF Manual (3rd edn) ...... .. .......................................... £8.70 
World at their Fingertips ........................................ ................ £4.28 

Logbooks £2.86 
Amateur Radio Logbook .............................. ......................... £1.14 
Mobile Logbook........ . ...................... .. . 
Receiving Station Logbook .. . .............. .......... .. .... .......... .. ..... £2.68 

Wall maps 
Great Circle OX Map ...................................... .. .. .... .... .... .... ..... £2.12 
IARU QTH Locator Map of Europe ....................................... £1.34 
QTH Locator Map of Western Europe ... £1 .34 
World Prefix Map in full colour... .. ..... £2,23 

Morse instruction 
Morse Code Cassette Stage 1 (5wpm) ...................... . £3.85 

Other Publications 
A Course in Radio Fundamentals (ARRL) ............ .............. £3.24 
Active Filter Cookbook (Sams) ......................... .. . . £12.69 
All About Cubical Quad Antennas (RP!) .. .. ...... ...... .. .... :£2.92 
Amateur Television Handbook (BATC) .............. .. .............. £2.39 

Beam Antenna Handbook (RP!) .............. .... ...... ...... .............. £4.22 
Beginner's Handbook of Amateur Radio (Sams) ........ ...... . £8.26 
Better Short Wave Reception (RP!) ...................... .. .. ........... £3.65 
Care & Feeding of Power Grid Tubes (Varian) ..... .............. £2.98 
CMOS Cookbook (Sams) ...................................................... £9.59 
FM & Repeaters for the Radio Amateur (ARRL) .... ............ £4.08 
Hints and Kinks for the Radio Amateur (ARRL) .... ............. £3.32 
Practical Antennas for the Radio Amateur (S CELBI) ..... £8.02 
Radio Frequency Interference (ARRL) ................... .............. £3.09 
RTIY the Easy Way (BARTGJ............ ... . .. ............... £1.14 
Shortwave Listeners Guide (Sams) ...................... ................ £4.44 
Simple Low-cost Wire Antennas (RPI) ................................ £3.16 
Single Sideband for the Radio Amateur (ARRL) .. ...... .. ...... £3.84 
Solid-state Basics (ARRL) .......................... , ........................... £4.85 
Solid-state Design for the Radio Amateur (AR RL) ............ £6.25 
The ARRL Antenna Book ....................................................... £4.30 
The Complete Handbook of Slow Scan TV (Tab) ............... £5.76 
The Radio Amateur's Handbook, 1981 (ARRL) ................ £8.56 
The Radio Amateurs VHF Manual (ARRL) ........ .. ................ £4.15 
Understanding Amateur Rad io (ARRL) ............................... £4.32 
World Atlas (RACI) .............. ...................... .............................. £1 .91 
World Radio TV Handbook, 1981 (Billboard) .. .. .............. £1 0.62 
80m DXing (CTI) .................................................. .. ................. £3.03 
99 Ways to Improve Your Short-wave Listening (Sams) £4.44 

Prices include postage, packing and VAT where applicable. Postal 
terms : cheques/POs with order (not stamps or book tokens). Goods 
are obtainable (less P & PI at RSGB HQ, 9.30-5pm. Monday - Friday. 

The RSGB is the national society representing all UK radio 
amateurs and membership is open to all intereste d in the hobby, 
including listeners. The Society also publishes a complete range 
of books, log books and maps for the radio amate ur. Contact the 
membership services section for more information about 
amateur radio, the RSGB and its publications. 

+ Radio Society of Great Britain 
35 Doughty Street, London WC1 N 2AE 
Telephone 01-8378688 
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IWQOD & DOUGLAS I 
With the winter evenings approaching, the constructional season 
for radio amateurs is about to begin. If you are undecided on your 
winter project perhaps you can find something in our range of 
over 30 kits and modules to suit you. 
70FM05TR In case you missed October's review of this 
single channel FM transc.eiver for 70 cms here are a few details. The 
receiver sensitivity is typically OAJJV and uses dual gate MOSFETS 
and a high quality crystal filter. The audio output drives an ao 
speaker. I he transmitter gives 500mW of RF and has a modulator on 
the pcb. Both boards use readily available crystals and measure a very 
compact 6" by less than 1 t". 
Kit RX £38.50 Assembled RX £47.25 

TX £17 .80 TX £25.95 
70MC06TR When one channel is not enough then by adding 
this two pcb set you will have 6 channels on tx!rx. This includes a 
toneburst for repeaters and a scanner to ease monitoring. 
Kit RX £18.60 Assembled RX £26,05 

TX£11 .30 TX£18,10 
144SY25B An FM synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5·5, 11 , 22 or 45MHz on 
receive and 6, 12 or 24MHz on transmit. This will feed most 
commercial radio telephones and also the PW NIMBUS, So for the 
cost of ten crystal channels you get full band coverage, crystal 
controlled toneburst, repeater ±600KHz offset, out of lock inhibit and 
channel selection by channel number. 
Kit £50.95 Assembled £69.70 
I NTE R ESTE D? If you would like further details of these and 
our many other products then send a large SAE (please!) for the latest 
lists. The above prices include VAT at the current rate but please add 
60p p& p on the total order. The prices include all items to make a 
working pcb module. We do not supply external hardware such as 
boxes or switches etc. This leaves you free to use the modules in 
whatever configuration you wish and yet have confidence that the 
electronics will perform well. We will gladly service any of our 
products providing it has been built as directed. We make a small 
charge for this facility depending on complexity. Kits when in stock 
are return of post otherwfse 10-14 days. Assembled items 10-20 

9 HILLCREST, TADLEY 
BASINGSTOKE, HANTS RG26 6JB IJ. 

LISTEN TO THE WORW 
WITH A Best Selection 

RECEIVER atronics LOWEST 
FROM PRICES 

.-------MEDIVM WAVE/SHORT WAVE------, 
Trio R-1 000 is a high c lass general coverage receiver covering 30 bands between 200kHz and 
3QMHz wi th a PLL synthesiser. Both digital display readout (1kHz resolution) and analog dis-
play (10kHz reso lution} are provided for easy and accurate tuning. The A-10aO also includes a 
quartz digital c lock with timer. th ree IF filters. RF ATT and tone contro l. etc. to ensure the best 
receiving conditions for each mode 240V AC/12VDC supply. £285. 

.-------A IRBAND (VHF)-------. 
Signal RS17 portable. fully tuneable 1 18 to 
143MHz WIth provision for 3 crystals (extra) 
1.8J1V sens ilivit y. Fine Tuning control. 
Telescopic aer ial . (49 

lowe AP12 portable 12 crystal controlled 
channels. rechargeable batteries & charger in-
cluded. Micro-computer luning 0.5J1V sen-
sitivity (89 + crystals (2.80 ea . 

.------MARINE/AMATEUR (VHF)-------, 
Search SR9 - fully tuneable coverage - provi -
sion for 11 crysta ls. Fine IUninq and Squelch 
controls. 12Vdc supply. : 
EXCELLENT VALUE at only £46 

Belcom AMR2178 - automatically scans up 
to 7 crySTal controlled channels with provision 
for 10 additional fixed channels. 
240Vac/ 12Vdc supply . Inct. 8 channels. £120 

OAIWA SAll - fully tuneable coveraQe 
plus 6 channel scanning facility giving 
tune/ scan/ manual modes of operation 
Variable squelch control. 12V d.c. supply. (78 
+ crystals £2.80 ea. 

lowe FS10 portable , 10 crystal controlled 
channels automatically scanned. 

batteries & charger included 
Telescopic aerial . £82 + crysta ls £2.80 ea. 

SYNTHESISED SCAN -AIR/MARINE ETC 
SX200N - The ultimate scanner for 32,000 channels covering 26-88. 108-180. 
380-S14MHz AM and FM. 16 memory channels. 2 speed scan. 3 squelch modes + Digital 
Clock displace. Li sen la IOm-70cm Amateur. Aircraft. and Marine Bands 240V a.c/12V d.c. 
supply NEW AND IMPROVEDMODELALLFOR ON LY £264.00 

Bearcat 220FB - fully synthesised Scanner 
covering 66 ·88. 144· 174. 420·512MHz FM 
plus 118· 136MHz airband 24QVac/12Vdc 
supply . Catronics Price (258 

Regency K 1 00 - fully synthesised to search 
30-50. 144- 174. 440-512MHz + 10 selec-
table scan channels 240V ac/12V de. 
SPECIAL OFFER : ONLY £170 

Additional crystals for above receivers : Airband & Marine. (2 .80: Amateur . (2.40. 
All prices include VAT but add carriage: S.W. & Regency receivers, (5.50; others (1.50. 

EASY TERMS available. Access and Barclaycards welcome 

COMMUNICATIONS HOUSE, 
CS (Dept. 188) 20 WALLING rON SQUARE, 

WALlINGTON, SURREY. SM6 8RG. 
Tel 01 -6696700 (9" m to 5 30 p m Sat 1 p m I Closed lunch 12 45 145 
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The government-owned Radio Nacional de Espana outlet in 
Tenerife is on 621 kHz, a frequency it shares with Belgium and 
with Batra in Egypt. The Belgian signs off at 2145 in summer 
and a loop should easily suppress Batra. The address of RNE 
Tenerife, which like government stations in Spain, does not have 
a call sign, is San Martin I, Santa Cruz de Tenerife. 

A QSL card from the Canary Islands 

West Africa 
Radio Senegal at Dakar is conspicuous on 765kHz after the 

French-speaking Swiss stat ion on this channel goes off at 2300. 
Programming is in French as well as local languages. The sta-
tion is on the air until OIOOGMT and reports should go to 
Radiodiffusion du Senegal, B.P. 1765, Dakar, Senegal. 

Conakry in the Republic of Guinea, which is nominally on 
1404kHz, broadcasts all night and is usually located quite easily 
after France on the same frequency signs off. The station has 
drifted or moved recently and now appears to be on approx-
imately 1395 kHz where it creates a heterodyne with Albariiil. 
Conakry announces as "La Voix de la Revolution" and 
programming is in French. Nearby Guinea-Bissau is on 
1071kHz along with QRM from Czechoslovakia and France. 
The language is Portuguese but the station did QSL to an" 
English report from me before independence. Write to 
Radiodifusao Nacional , Caixa Postal 191, Bissau, Republic of 
Guinea-Bissau. 

Ougadougou in Upper Volta is never strong, but I did pick it 
up last year on my Vega 204 portable using the internal antenna. 
This broadcaster styles itself La Voix de la Renouveau, it is on 
the air until midnight GMT and it does QSL. Write to Radiodif-
fusion Television VoItaique, B.P. 7029, Ougadougou, Upper 
Volta. 

Morocco 
The Atlantic coast of Morocco has a number of medium 

wave stations. Some of the programmes are in Berber as well as 
Arabic which adds interest for the listener. Berber music has a 
decided African flavour. Listen for Agadir on 936kHz, Rabat on 
819kHz and you might be lucky enough to pick up on 
657kHz which is on the coast near the Canary Islands. Recep-
tion reports should go to Radiodiffusion Television Marocaine, I 
Rue el Brihi, BP 1042, Rabat, Morocco. 

Language Identification Aids 
Reader Martin Whittington (Dartford) asks if there is a 

cassette tape available with pre-recorded languages as a guide to 
station identification. Radio Canada International produced 
such a tape several years ago which had examples of 55 different 
languages with a commentary which pointed out key words and 
sounds to look for. Language identification is important on the 
medium waves, as the DXer is listening to domestic services 
which seldom use other than their own language over the air . 

This tape is still available from the Handicapped Aid 
Programme who have a selection of tapes of interest to the 
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DXer, including one with interval signals. Send a s.a.e. with en-
quiries to HAP (UK), PO Box 4, St Ives, Huntingdon, Cambs, 
PEI74FE. 

Readers' Letters 
" I don 't know if you print foreign reports but I thought you 

might like to know what m.w. DXing is like down here," writes 
Tim Dodsworth from Ingham NQ in Australia. The receiver is a 
DX302 used with a 100 metre-long wire. Tim reports hearing 
American Samoa on 1120kHz at 2130EAT. and occasionally 
Papeete in the Society Islands on 738kHz around 1930. Glad to 
hear from you Tim, hope you soon log your first North 
American . 

Rhys Thomas (Bridgend) reports completion of his differen-
tial matching amplifier (d.m.a.) which to his surprise, worked 
first time. He tried some local radio DXing where the increased 
signal strength (about 20dB) and deeper. sharper null allowed 
better use of the loop. The following were logged between 2300 
and 0200 using a Trio R- 1000 receiver, loop and d.m.a.: Radio 
Clyde, BRMB Birmingham, London Broadcasting and 
Plymouth Sound, all on 1152kHz; Devonair Radio (Exeter) on 
666kHz and Manx Radio in the Isle of Man on 1368kHz, the 
last one being a regular, good enough for easy listening after 
sunset. Rhys wonders if any reader could tell him where to get 
hold of a plan for an Audio Notch Filter, tuneable if possible, to 
get rid of that 5kHz heterodyne (on short-waves) which is an-
noying when all other aspects of reception are excellent. Replies 
direct to Rhys Thomas at 46 Litchard Cross, Bridgend, Mid-
Glamorgan , CF31 I NX. 

EMISSORA DA 'GUINE PORTUGDESA 
O:S.L. ' 

DB 
OPFICIELLE DB RECEPTION , 

OFFICIAL V E R I Fie A TI 0 N OF RECEPTION 

10 EDIO. S.r. 
To Mr. 

--______ . ____ C ___ G ___ MOLLOy_: __ 
1'2 Segarll Lane 

__ ____ . ___ ____ . ________ .•.. __ Jio_uthp_oI_t. •. _L!mcaal1ir.e __ ___ __ _ 
.l'I8 ;"G ____ EN_GLANlL_ 

Agrlllkcemo • • colljil __ tU -1ttJor-,1Ja 
NO!» mnm:ionl Cl _DI _ latormatlolll 
w • .,....auly a<LoowJcdajl U comoI youT _ 

De escaUl • _ _ .,111 ., "'" 
Au ..,jOt _do __ .- do 
CooccnlIa, out _. 01 

-IV" fnfrdllCirt ,. 
Daaa la r .. qucace do 
In tho/'rcq_ 01 

-: __ :29-'-- __ 1:_-1 19_12: __ _ 

_______ •. Q7.Q _________ I(a. 

. Mediua "-.ve -:i/> 280 metres. 
Bluou. PLJ ___ ? ___ -' 

.. 
My QSL from Bissau 

Reader J. Cardow (Stock port) thinks that many DXers will 
not be able to use the standard " 40 inch" loop because of space 
restrictions and he refers to the article A n Active Rotating Aerial 
Tuning 550-2600kHz which appeared in the September 1976 
edition of Practical Wireless. Ferrite rod antennas have a lot less 
pick-up than a standard loop, but if used with a d.m.a. or am-
plifier to make up an active antenna, can be a useful tool for the 
DXer. Our reader also mentions that Ambit supply a lightning 
arrester which is listed under Plugs and Sockets as item SE567 
in their catalogue. ' 

Overloading is an all too common problem these days. Lee 
Roberts (Walsall) complains that it is impossible to DX on the 
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medium waves from his QTH using his Realistic DX300 
because of severe overloading from BBC Radio I on 1053kHz 
and 1089kHz, Radio 3 on 1215kHz and R adio Birmingham on 
1459kHz. 

This receiver has an internal ferrite rod antenna for use on the 
medium waves, so if you rotate the whole receiver you may be 
able to reduce the strength of the offending signal by pointing 
the null of the internal antenna towards it. In spite of -the 
problems, Lee managed to pick up Two Counties Radio in 
Bournemouth on 828kHz and he says that if you ring this sta-
tion on (0202) 294881 "you will be greeted by a nice young 
lady". 

Everyone knows that broadcasting stations emit radio waves but 
what is the system used to identify and separate them? The 
markings printed on short-wave receiver tuning scales are often , 
confusing to the newcomer to short-wave listening. What do 
they represent? 

Frequency and Wavelength 
The number of waves or cycles sent out in one second is 

called the frequency, while the distance between two successive 
waves is called the wavelength. It is by using wavelength and fre-
quency that we can locate a radio signal. 

Frequency is measured in hertz (Hz) where one Hz equals 
one wave per second. The hertz is far too small to use on the 
short-waves so the megahertz is used instead. One megahertz 
equals one million hertz and is abbreviated to MHz. It is the fre-
quency in megahertz that is displayed on the scale of most short-
wave receivers, the international S.w. bands being located in the 
range 6MHz to 26MHz. 

Wavelength. which is measured in metres. is the distance be-
tween the peaks of two successive waves. Broadcasting on the 
short·waves is grouped into bands , it being customary to use 
wavelength to identify them. The 49 metre band will be found 
near 6MHz and is often denoted by a short thick line on the tun-
ing scale with 49m printed above it. The 4 I m band is located 
near 7MHz, the 31 m band near 9MHz, the 25m band near 
12MHz, the 19m band just above 15MHz, the 16m band 
near 18MHz, the 13m band near 21 MHz and the II m band 
near 26MHz. 

Can we convert MHz to metres easily? Yes, 300 -;. MHz 
eq uals metres and 300 -;. metres equals MHz. For the 
mathematically minded, MHz times metres equals 300, which 
means that if one increases the other decreases. If we tune " up 
the band" in frequency we are going "down the band" in 
wavelength. 

Ki lohertz (kHz) 
This term confuses many listeners. There are 1000kHz in 

I M Hz. Although it is not convenient for space reasons to print 
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the frequency in kHz on a tuning scale, it is kHz that is dis-
played on a digital readout and many stations announce their 
frequency in kHz. Radio Canada International on the 19m band 
is on 15·325MHz, which is the same as 15 325kHz and is an-
nounced over the air as " fifteen three two five". Frequency lists 
and station schedules are printed in kHz, although the Inter-
national Radio Regulations lay down that MHz should be used 
on these bands. Short-wave tuning scales are usually, for space 
reasons, printed in MHz. 

Choosing a Receiver 
A short-wave set is a rather personal piece of property. When 

readers write and ask me to recommend a particular model they 
do not realise that I have no means of telling what will be pleas-
ing to them. If you don't like a particular set then you will never 
be happy with it, no matter how well it performs, a point 
illustrated by a considerable trade in good quality second-hand 
gear. There are a few pointers though that should help the 
prospective buyer, starting with one generalism. By and large 
you will get what you pay for. A receiver costing £300 will be a 
lot better than one at £30. 

Do you want a communications receiver, such as the FRG-7 
or one of the better class portables such as the Grundig Satellit 
1400? There is little point having an FRG-7 if your antenna is 
going to be a few feet of wire hanging from the back . Portables 
are designed to work with their own whip antenna and they can 
give excellent results , picking up broadcasts from all over the 
wdrld. This type of receiver could be the answer to anyone who 
is unable to put up a good antenna. It can also be used away 
from home, on holiday, in a boat or caravan. 

Get a demonstration of any prospective purchase. Is the 
receiver easy to operate? Is the layout of the controls convenient 
for you ? You will spend hours at the receiver so you want to be 
comfortable and at ease. Above all, do you like the set? Perfor-
mance is important but it is not everything. 

-------------------, 

The current QSL from Radio Canada 

Receiver Shopping list 
The fourth edition of this guide to short-wave receivers is due 

out about now. The list , which is in price order, based on retail 
prices in the Netherlands, covers cheap portable sets, serious 
short-wave listening, se mi -professional DX-s .w.l. , DX 
professional class. There is also a section giving general hints on 
choosing a receiver including surplus receivers. The Receiver 
Shopping List is available free of charge from Media Network, 
English Section , Radio Netherlands, PO Box 222, 1200JG 
Hilversum, Holland. 

UTC/GMT 
Greenwich Mean Time (GMT) is in general use by short-

wave broadcasters as a universal time, even in countries located 
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II-AItA,.EUR RADIO 
: 
I choice, because only if you, the customer, can see and try etc ... so Brenda (G85XY) and Bernie (G4AOG) invite you 

the widest possible range of equipment side by side will to make your choice, either in the shop, or on our stand at 
you be sure that what you're buying really suits you. Go to major Rallies through the year. At Ealing 

I the Trio dealer, and he'll tell you that Trio is best ... the sometimes another choice too .. . mostly you'll be offered 
Icom man will push his range exclusively . . . and so on. a cup of Brenda's coffee, but around 4 o'clock it might well 

But here you will find ALL the leading makes. . . be a cup oftea! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FT-290 
Yaesu's new all-mode 2m 
portable with so many 
features" 10 memories 
" Memoryscan" VFOs 
" Band scan" Clarifier 
"FM/ LSB/ USB/ CW" LCD 
readout" Real S-meter 
, Priority channel' 2.5w out. 

FT-20BR/FT-70BR 
Yaesu's marvellous new 
hand-held for either 2m or 
70cm operation. Its LCD 
display (with night-lamp 
feature) is coupled to a 4-
bit microprocessor giving 
10 memories. up/ down 
scanning in 25 or 50kc 
steps (manual or auto) plus 
memory scan and 
scanning between two 
desired frequencies. 
pri ori ty channel with 
search-back. keyboard 
entry al lowing sp lit 
frequency for non-
standard repeaters ... and 
lots more. 
PHONEFOR 
PRICE 

SCAnrnnu 
The best selection in town for marine, aircraft. public 
services, amateur bands, etc. From the M R-1 OOOA at 
under £40 to the latest version of the SX-200 at 
£264, 

FT-707 RANGE 
Acclaimed world-wide as the ultimate in solid-state 
broad-band transceivers for either mobile or base-
station use. the FT-707 will not close down on a 
less-than-perfect SWR as the built-in AFP will 
reduce output power to 50% when excessively high 
SWR is encountered. Shown here with matching 
base-station facilities of power supply, aerial tuner 
and VFO memory unit. NEW FTV-707 TRANSVERTER (not 

FRG-7700 
Yaesu's latest rece iver with FM right across the band NOW offers 
yet more optional extras. Memory facility .. . Aerial tuning 
unit ... and no less than four converters. 
A. 118-130 MHz. 
B.11S- 140MHz. 
C. 140-150MHz. 
D.1 1S-130MHz. 

130- 140 MHz. 
140- 150 MHz. 
150-160 MHz, 
140-150 MHz, 

140-150 MHz 
50- 60 MHz 
160-170MHz 
70- SO MHz 

BASIC RECEIVER £299 ;nc . VAT and F R E E Heliscan aerial 
worth£15. 

FRT-7700 
Designed by Yaesu to 
match the FRG-7700, 
but also compatible 

'/ 

with many other popular receivers such as the FRG-7. R-1000 
and OX-300, this ATU lets you peak up on the signals you 
want and attenuate those you don·t. Great performance and 
va lue at just £33.75. 

FT-101 MK III 
The tried and tested Yaesu 
H F base station. now with 
audio peak filter and 
rej ect/notch filter as 
standard. and choice of AM 
orFM. 
FT -101 Z from £499 
FT -101 ZD from £579 
inc. VAT and FREE 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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a _________________ 
LICENSED CREDIT BROKERS. "Ask for written quotation. 
INSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE 
FOR LICENSED AMATEURS AND BANK/ CREDIT CA RD HOLDERS. 

Credit Card Sales by telephone 

Closed Wednesday, but use our 24-hour Ansafone service 

Prices are correct as we go to press, but owing to 
currency fluctuations etc may vary by publication 
date. Please phone for latest information. 
All prices include VAT, but p & p/ carriage are 
extra. 

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SV. TEL: 01-579 5311 
So easy for Overseas visitors - Northfields is just seven stops from Heathrow on the Piccadilly Line. 
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NORTHERN COMMUNICATIONS 
AMATEUR COMMERCIAL MARINE 

AND NOW FOR 
SOMETHING REALLY NEW! 

Send 
for 

- 12V DC earth 
144-146 MHzor 
VHF Marine. 

1 5 x 19 x 5 cms. 
Mobile bracket 
+ Int speaker inc . 

A VH F monitor receiver with VFO p lus 12 optional 
scanning channels for £46.00 inc. VAT. 
Crystals £2.25 each. Carriage free. 

MK-2. 

NORCONE 512 (66-512 MHz) 
It's here! A no compromise, precision made full 16 
element discone antenna made in Britain. Stan-
dard S0239 connector, with cover. Supplied with 1/1 
diameter. 30" mounting support mast and complete 
instructions. 
An ideal partner for the SX200N "Bearca!" 
and other scanning receivers. It may also be used 
for transmission and in particular where antenna 
space is limited. 
Full coverage of 70.144.432M Hz Amateur bands 
plus Aircraft, Marine and Commercial bands. 

£25.95 p.p. £1.75 
M K-l. In line venical mounting kit for 111 to 2 " mast. 

£2.45 p.p. £0.75 

Chimney lashing kit, including hardware and lashing wire. £2.95 p.p. £1.00 
CK - l. Low loss coaxial cable kit , 10 metres, with connectors and fixing clips. 

£3.75 p.p.£0.75 

ZL-12 COMPACT YAGI 
13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design. 
Hundreds of this award winning antenna already in use. Send for details. 

£28.75 p.p. £1.75 

ZL-8 SUPER COMPACT YAGI 
9db gain , super compact 2 metre Vagi. 6'0" boom. lightweight rugged design. 
Jdeal for limited spaces and portable operation. Send for details. p.p. 

£17.95 £1.75 

SX200N HOT NEWS! 
Scanning Receiver NEW MODEL! 
New model of this superb unit now with: 
Plug in modules - for easy service. 
Increased AF Output - for better reception. 
Improved Image Rejection - to cut out unwanted signals. 
Increased Selectivity - to cut out adjacent channels. 
Plus many more interesting features. 

SPECIAL OFFER! 

£264.00 Inc. VAT. 
Carriage £1.50 

SX200N c Norcone 512. Complete inc. VAT. and delivery. £285.00 

YAESU FT707 TRANSCEIVER 
This most popular of compact H F rigs is currently the number one selling station 
amongst our extensive range of amateur radio equipment which includes such 
names as: CUSHCRAFT, JAYBEAM, FOK, STANDARD, SWAN, AZDEN. 
MICROWAVE MODULES, NAG. SEM and many more. 
Dont just take our word for it come and try the FT707 or better still order yours 
now! 
FT707100W 
FP707 PSU 
FC707 ATU 
FV707 VFO 
Customer satisfaction and good service is our trademark! 

£529.00 
£109.00 

£80.50 
£186.30 

STANDARD C78 UHF PORTABLE 
Amazing new 70 ems Transceiver. Send for details. £209.00 

70 

Prices include VAT @ 15% 
299-303, Claremount Road, Halifax HX3 6AW, 

West Yorkshire. G3UGF. 
Tues-Sat. 9.45am-5.30pm . 
Telephone (0422) 40792. 
24 hour Ansafone Service. -Id!d 

MORSETUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousands of users 
world-wide. * Practise anywhere. any time at 

your convenience. * Generates a random stream of periect Merse in five character group,s. * D70's unique "DELAY" control allows you to learn each character with its 
correct high speed sound. Start with a long delay between each character and 
as you improve reduce the delay. The speed within each character always 
remains as set on the independent "SPEED" control. * Features : long life battery operation. compact size. built-in loudspeaker plus 
personal earpiece. 

ACTIVE RECEIVING 
ANTENNAS 

Price £49.45 

Oatong active antennas are ideal for 
modern broadband communications 
receivers - especially where space is 
limited. * highly sensitive (comparable to full-

size dipoles). * Broadband coverage (below 200 kHz to over 30 MHzl. * neeqs no tuning. matching or other adjustments. * two versions AD2 70 for indoor mounting or AD370 (illustratedl for * very compact. only 3 metres overall length. * professional performance standards. 
Prices: Model AD270 (indoor use onlyl £42.55 

Model A0370 (for outdoor usel £56.35 
Both prices include mains power unit. 

VERY LOW FREQUENCY CONVERTER 
If your communications receiver gives poor results below 500 kHz Model VLF is 
the answer. 
* Connects between antenna and receiver input. * Converts signals between DC and 500 kHz to the range 28 to 28.5 M Hz with 

low noise and high sensitivity. * Crystal controlled for high stability. * Quality construction in diecast aluminium box (size 112 x 62 x 31 mm). 50239 
connectors. LED indicator. in/out switch . * Operates from internal 9 volt battery or external supply (5-15 volts DCI. 

Price: only £25.30 
Our full catalogue plus further details of any product are available free on request. 

All prices include VAT and postage and packing 

:) 
CATONG Spence Mills Mill Lane . 

ELECTRONICS Bramley Leeds LS 13 3HE 
England 

LIMITEO Tel (0532) 552461 

GIVE YOUR SIGNAL A HEAD START 
A The SM30 pur-pose designed telescopic tiltover mast. slim silhouette. 
L , slruetured for single winch operation extend from about 15ft up to 31ft 
T tilts down 103ft Self supporting wi1h many small to medium sized arrays 
R or can be guyed for larger HF types. .. r NOTE THESE FEATURES o I' "WALL OR POST MOUNTING. "ONE WINCH OPERATION. 
N II "OPTIONAL HEAD UNITS- PLATE OR If' TUBE (extra). 

S 
M 
3 o 

"SAFETY UP LOCK AND ANTI-OROP DEviCE. 
'I "GALVANIZED FINISH. "ENGINEERED TO B.S.1. STDS, 

PRICES 
SM30 post orwall mounting 
RT1 1 t" reducer tube 
RH I Rotator Head 

Prices incl. VAT and UK carr. C.wO. 

£198.00 
9.50 

25.00 

ALTRON QMl Q-MOUNT. The Ouick Solution To A Tricky Problem I I 
Simply adjust to suit the opening size. screw out fool and lock into posi-
tion I I Suitable for many CB. Amateur or 
TV aerials or even a small rotator. Fits 
most openings from 25" up to 42" ------------I 
10lher sIZes avallablel Universal mount- ---==---<::J'- I 

Prrce £27 60 Inel VAT C W 0 UK P & P 
£150 / :--' 1 
WE DESIGN! WE MAKE' WE SElL I 

DIRECT'YDUgetunbeatablevalue. I ' 
SpeCial apphcattofls conSidered Send " 

rng, no screws, up rn a Ilff rr Pats Pendrng ______ ' . t 

SA E forfurtherdeta"sorJustphone t:.. 

//// /,7/ T 
-

: /1 ALlWElD ENGINEERING. 
UNIT 6, 
232 SElSDON ROAD, 

j:J / SOUTH CROYDON CR2 6PL 
/ 1.0 - Tel. 01-680 2995 I 
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on the far side of the globe from the Greenwich meridian. This 
practice is gradually changing. Co-ordinated Universal Time 
(UTC) is now coming into use by international agreement so 
that in a couple of years it will have replaced GMT completely. 

Although there is a slight difference between the two time 
scales - GMT is related to the rotation of the earth while UTC 
is based on the transition frequency of the element caesium -
for practical purposes the two are the same. Why then the 
change? There appears to be a desire by international broad-
casters to have a universal time scale that is independent of any 
geographical location. A few broadcasters, such as Radio 
Canada International, have already adopted UTC which may 
puzzle short-wave listeners until the new scale is in more 
general use. 

Readers' Letters 
"Having just read your section of On the Air I detected , I 

think, a feeling of sympathy towards the beginner" writes reader 
Stephen Blanchard, who lives at Spilsby in Lincolnshire. He 
goes on to say that he is interested in short-wave listening/ DX-
ing but has not a clue where to start. 

Fortunately this is a hobby that has few rules. Tune round the 
band and stop when you hear something that interests you. This 
can be done with the simplest of receivers and will give you the 
feel of the short-waves and what can be heard there. There is 
also a booklet called This is DXing which is obtainable free of 
charge from Radio Netherlands at the address mentioned 
earlier. This column does indeed have an interest in beginners. 
who are invited to write about their problems. interests and suc-
cesses. 

Does anyone know what has happened to Radio Uganda on 
5·027MHz in the 60m band? asks Peter Walker (G6BWL). The 
blue network of the home service is normally on this frequency 
with a power of 250k W, but it has not been heard recently and 
there have been rumours of an explosion near a broadcasting 
station in Uganda. The international service on 9·685MHz in 
the 31 m band, which is usually heard in English in the evenings, 
is absent as well. . 

A listener card from the BBC 

Stations Heard 
Dubai Radio has been heard on 21·655MHz in the 13m band 

at 1630 by twelve-year-old Lee Roberts of Walsall. who has a 
Realistic DX300 receiver. John Bowlzer (13) has a Grundig 
Melody Boy 1000 which he uses with a 30 metre-long wire. DX 
heard includes Radio Dominica on the 49m band (5·965MHz) 
at 0200. Roy Patrick (Derby) reports hearing Cairo on out-of-
band frequency 6·225MHz in Turkish at 1800. 

Some interesting broadcasts from Latin America were logged 
by Paul McKee of Belfast who reports hearing Radio Colosal in 
Colombia on 4·945MHz(60m) at 0123, Radio Nacional 
Ascuncion in Paraguay on 11· 920MHz (25m) at 2147 , the 
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Voice of Nicaragua on 5·590MHz (49m) at 0530 and Radio 
Reloj in Costa Rica on 4·832MHz at 0430. 

A National Panasonic DR28 with telescopic antenna used on 
the kitchen table pulled in Canada on 15·325MHz (19m) at 
1905. Kuwait on 11·655 (25m) at 1910. India on 11·620 at 
1940 and Australia on 21·630 (13m) at 1830. for W.B. Stewart 
of Lossiemouth - a nice round the world tour. A Vega 206 
with 30 metre-long wire are in use in Swansea by Philip Morris 
who reports hearing DX Party Line from HCJB in Ecuador on 
21·480MH z (I3m) at 2130. Radio Nacion a l Brasil on 15 ·280 
(19m) signing off in English at 2 I 59. the Voice of Nigeria on 
15·120 at 2145 and Radio Korea on 15·575 at 2200. 

Late April and early May will be rem embered by many radio 
enthusiasts for a massive radio blackout, the world's first 23cm 
repeater with 6MHz spacing. a large number of stations worked 
from the IAR U conference and the start of the 1981 Sporadic-E 
season. 

Solar 
Although the sun was active in the X-ray part of the spectrum 

between April 20 and May 17. there was relatively little recor-
ded at the longer radio wavelengths . in fact the only events I 
recorded. at 143MHz, were two strong bursts at midd ay on 
May 6. one each on the 8th and 15th. and a slight noise storm 
during the early afternoon of the 16th . Cmdr Henry Hatfield, 
Sevenoaks, recorded a mild noise storm at 136 and 198M Hz 
during the afternoon of April 26. and I heard solar noi se 
around 28M Hz at 0915 on the 27th. According to the report 
Henry had from the Boulder observatory. a very powerful 
X-ray burst occurred earlier at 0720 and was no doubt 
responsible for the sudden blackout on the hJ. bands which 
lasted, in varying degrees, for about five ho urs. 

Down in Bristol, Ted Waring. who projects the sun's image 
through his optical telescope, counted 36 sunspots on April 20, 
21 on the 27th, 42, 60 and 40 on May 2. 3 and 4 respectively. 66 
on the 8th and 70 on the 13th. Between 0845 and 0915 on May 
14, Henry recorded a large burst at both 136 and 198MH z and 
later, using his spectrohelioscope. saw a la rge formation of 
sunspots on the north -east limb. which no doubt was the cause 
of the strong solar noise I heard in the 10m band at 0930 on the 
16th. During the BBC World Service programme Waveguide on 
May 15. it was reported that there were so me 16 short-wave 
fade -ou ts during April. the worst of this sun spot cycle, due to a 
lot of X-ray radiation from the sun. 

The 1 Om Band 
"Something happened around 0800 on April 27. everything 

dropped out." said Ron Munn G2ALO. a near neighbour of 
mine. Ron was involved in his regular sked on 20m with Dave 
Oates. ZL3M F. who was a colossal signal before he suddenly 
faded out. The followir)g week , Dave told Ron that when the 
Europeans faded out, signals from stations in Japan and the 
Pacific islands became extra strong and later that evening, Dave 
saw traces of the aurora austral is . I did my routine check on 
10m around this time and apart from solar noise, it was com-
pletely dead. A further check at midday revealed only a 539 
signal from the Cyprus beacon and an OZ calling CQ. I tried 
again at 1651 and heard ZS6AUV working a G, and later I 
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heard many amateurs discussing the event during their QSOs 
through the v.h.f. repeaters. 

The only signals I heard on 20m early in the morning were 
two G stations talking about the poor conditions. This must 
have been a massive event because the solar burst and the 
resulting world-wide short-wave fade outs were reported in 
the news bulletins on BBC Radios 1 and 2 and on April 30 in the 
World Service programme Waveguide. Although the band was 
generally quiet from April 20 to 30, the DX did pick up in early 
May when I heard signals from VK around 0800 on days I and 
4. J A on I, 2, 3, 4, 5 and 8 and ZL on 8. "Conditions on 28MHz 
have been variable," writes Harold Brodribb from St Leonards-
on-Sea, Sussex. who heard South African and South American 
stations on April 25. Nigerian on the 28th and from Canada and 
the USA on May 4. 

During the 28-day period from April 20 to May 17, I received 
signals, at some time during the day, from the International 
Beacon Project stations in Bahrain A9XC on 17 days, Bermuda 
VP9BA 2 days, Cyprus 5B4CY 19 days, Caracas YV5A YV 5 
days. Germany DLOIGI 15 days, Mauritius 3B8MS 6 days, 
New Zealand ZL2MHF 2 days, South Africa ZS6PW 7 days 
and Norway LA5TEN, once at 0935 on May 17 during a 
Sporadic-E disturbance. I first heard YV5A YV at 0855 ori April 
28 at 569, the only signal on the IOm band. Throughout the 
period, DLOIGI averaged about 529 unless there was a 
Sporadic-E then it peaked around 589. Ted Waring also noted 
this periodic perk-up in strength from the DL beacon, especially 
as it had been weak or missing with him over the previous cou-
ple of months. Ted's !BP observations are about the same as 
mine but with the addition of ZS6DN on 13 days and LA5TEN 
during the late afternoons of April 20 and May 6 and 11. ...-----
! BRITISH FORCES BROADCASTING SERVICE I GERMANY B.F.P.O. 19 

i 71w.nk you for your rueprion "'POrt c_'o . ., tr.......wiott« .. J!l1.lS!MlllgJ;B.. 

I on ........•. ........... MHz ""1<d ....... ......... . 
We are pleased to confinn tlu detail< rupplkd tmd wUh 10" good late, .,." INppy 
listening. 

Main Studio & Office" 

5 KOLN 51 Parlutras.se 6 t .. 

W. GERMANY 96 
1 Transmitters in' i 
! Berlin, Ban", Drachenberg I Herford, lAngenberg, Visselhovede . I .. ___ ... .. 
Fig, 1: QSL card from BFPO on 96·5MHz received by 

Simon Hamer 

Sporadic-E 
The first sign that the east-European broadcast band, approx-

imately 66-73MHz, was being influenced by the 1981 Sporadic-
E season came at 0830 on May I when I logged four f.m. sta-
tions between 66 and 68MHz, two more at 0900 on the 5th, 
eight around 1300 on the 6th and six at 1804 on the 14th. 

RTTY 
On April 18/19, Phil Hodson G8RBY was among the 

operators at his club station, the Melton Mowbray Amateur 
Radio Society , using the call-sign G4FOX for the RTTY contest 
on 2m and 70cm. During the weekend they made 38 contacts on 
2m and 14 on 70cm with a best DX of 393km with ON I GL. 
Phil is still looking for a complete 2m RTTY contact with GM if 
anyone would like to arrange a sked. His best so far is about five 
seconds of good copy from GM3KJF in Ayr. 

During the period April 20 to May 17, I logged 63 RTTY sta-
tions around 14·090MHz spread over 13 countries, DJ, EA, F, 
HA, HB, I. OE, OK, ON, OZ, UA, Y2 and W5 . Many of those 
I received were calling CQ but I also read two-way QSOs be-
tween OZ and EA at 1307 on April 24, F6 and ON at 0830 on 
the 25th, a local contact between two EAs at 0850 on the 30th, 
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Fig. 2: Historic QSL card for G4EFO/M confirming his 
contact with the first 23cm repeater with 6M Hz 

spacing 
OK and Y2 at 1010 on May 3, OE and ON at 1304 on the 8th 
and I and OK around 1400 on the 12th. Just to prove that 
RTTY can be full of interest, I logged 13 stations in 6 countries, 
EA, HA, I, OK, SM and Y2, many calling CQ contest on 20m, 
between 1005 and 1025 on May 3, and around 1000 on the 10th 
I copied "15EPM/ P CQ 0909 EMERGENZA SIMULATAC 
PRA TO" which I assume was some form of exercise similar to 
our Raynet. 

"It may interest licensed amateurs and patient s.w.l.s, in-
terested in RTTY and OSCAR, to know that orbital data can be 
obtained, on a daily basis, by using the DLIWX RTTY Auto-
Log," writes Alexander Shearer GM3SWK from the Isle of 
Lewis. This is a computer-controlled system built by DLlWX, 
and OSCAR orbits are among the many data messages stored 
in its memory. Alex sent me a print-out from his teleprinter, and 
one of the signals he received having called the German station 
reads: "I hope you will enjoy using the first computer QTC-QSP 
service installation with an electronic-log. Here is +Jupp+ 
DL I WX in Langenfeld standing by for you". The system is 
operating between 1600 and 2000GMT on Tuesdays and Thurs-
days and between 0800 and 1200 on Saturdays and Sundays on 
14·098MHz, and on Mondays, Wednesdays and Fridays be-
tween 1600 and 1800 on 21·090MHz. "All that is necessary is 
to access the appropriate memory by transmitting a set format 
and the ' machine' replies with the data addressed to the callsign 
of the enquiring station ," says Alex. It seems that DLl WX 
periodically calls CQ, and from Alexander's print-out I read: "If 
you want info over this computer system then type:-
RYRYRYRYRY .. . DLIWX QST INFO? NNNN" and from 
the comprehensive list of instructions sent to Alex by the 
"machine" I see the access code for OSCAR predictions is: 
DLl WX QST For OSCAR? NNNN. Unfortunately, s.w.l.s 
must wait for someone to ask the " machine" before they can get 
the gen. 

Tropospheric 
Despite the generally poor v.h.f. conditions, Simon Hamer, 

Presteigne, Wales, kept up his Band 11 DXing. When a heavy 
snow storm on April 25 cut off his mains supply, he used the 
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batteries in his Grundig Satellit 1400. Well done Sim<?n and 
congratulations on getting a QSL card for the. reception .on 
96·5MHz on the BFBS station at Langenberg (Fig. I). Dunng 
the period April 20 to May 12 Simon, operating mainly between 
1400 and 2100, listened to a variety of programmes from s!a-
tions in Belgium and France, and from the UK, BBC Radios 
London and Solent and the ILR stations LBC and Thames 
Valley. 

News Items 
Congratulations to the Sussex Repeater Group who built 

installed the world's first 23cm repeater, GB3WX RM9, with 
6MHz input/ output spacing to coincide with the IARU Con-
ference in Brighton. A special licence was issued by the Home 
Office, arranged by RSGB, allowing the !"epeater to be operated 
from April 30 to May 3 and the results Impressed many of the 
delegates. "Contrary to popular opinion it was perfectly usable 
in built-up areas," said Mick Senior G4EFO, who made the 
mobile contact through the repeater to the conference 
GBIIARU (Fig. 2). Mick was among the many a:nateurs In the 
Brighton/ Worthing areas that worked and heard signals through 
GB3WX from both fixed and mobile locations. 

This report should be of particular interest to John Tye 
G4BYV, Dereham, Norfolk , who said that OZ .were 
working into southern G on 23cm during a troposphenc Itft on 
April 14. Among the team of wireless operators at the Brighton 
Conference station was Stan Williams G3LQI, who analysed 
the log and said that from a total of 3627 stations worked, 78 
were on 70cm, 9 on ·4m, 219 on IOm. and from his analysis of 
the 568 stations in the 2m log, 289 were on f.m., 273 on s.s.b., 4 
c.w. and 2 RTTY spread through 14 countries . 

One of our Lancashire readers, Norman Wright G4IYI , who 
visited the Chalk Pits Museum on May 4, uses a home-brew f.m. 
rig with two QQV03-1 0 valves and a Slim Jim aerial on 2m, and 
is often heard working through his local repeater, GB3MP R6. 
Norman also has a Heathkit HW 100 and a 5RV aerial for the 
hJ. bands, and over the years has built several pieces of equip-
ment from PW designs. 

Congratulations to George Grzebicniak RS 41733 , London, 
who has earned the RSGB's 4m Listener Award No. 6. The 
much-needed QSL card .to complete the qualifying score arrived 
from a GM who George heard during an auroral opening. . 

At approximately 2000GMT on May 3, Phi I Hodson heard a 
strange signal, best described as .a on !44 .615MHz at 
a beam heading of 035° . Phd mOnttored thiS and noted a 
downshift in frequency of 335kHz in Ihr and 25 mins and at 
2125 it suddenly vanished. Any suggestions? QTHR. 

Lance Adamson passed the RAE at Marle Place, Burgess 
Hill, having completed the course under the tutorship of Richard 
Canning G6 Y J. At present Lance is listening on an Eddystone 
EA 12 with an 18A VT Hygain aerial. and is getting his Morse up 
to speed so that he can get a G4 ticket and work on the hJ. 
bands. 
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When a Band I signal, in early May , was so strong that Harold 
Brodribb could see the jewellery and watch worn by a YL 
speaker at a meeting in Poland, then we know that the Sporadic-
E season has begun and that such events are likely to occur at 
any time, during daylight hours, up until the middle of August. 

Sporadic-E 
On most days between April 20 and May 17, I heard televi-

sion sync pulses on Channel RI 49·75MHz, and although 
were frequent strong bursts of signal showing test cards, mainly 
from Austria, Poland and Russia, conditions were not often 
good enough for a consistent picture. R.ecentiy I install.ed 
tiference XS3 wideband amplifier to give me equal dlstnbutlOn 
of signals between my antenna and R216 communications 
receiver and JVC 3060 monochrome and CX-610GB colour 
television receivers, which can all tune through Band I. 

At 0955 on April 20, a long burst of signal on R I revealed 
what looked like a film about children on bicycles, and at 1630 
on April 29, Sam Faulkner, Burton-on-Trent, saw a 
programme on Ch. E3 55· 25MHz and a YL in-
troduce a sports feature which included basket-ball with the 
name "Real Madrid" on some of the players' shirts. Sam also 
saw pictures of the same game on Ch. E2 48·25MHz and is sure 
they were coming from RTVE, Spain .. Both Sam and I were 
among those who witnessed the Sporadlc-E disturbance at mid-
day on May 6 when, at 1200, Sam received from . RAI 
Italy on Ch. lA 53·75MHz, of a YL presenter a 
film. At 1215 he saw a photographic programme on RI bemg 
interfered with by a test card from Czechoslovakia. 

Around this time I watched pictures of a chess game on RI 
and at 1235GMT, I received a strong steady picture announcing 
a forthcoming programme which read " PRZER WA W. 
OBRADACH SEJMU PRL, do GODZ 1500." Just before 
1300GMT a clock appeared with "TP" on its face and showing 
1500, followed on the hour by a caption "TV 
PROGRAM 1". Then came the very strong sound and picture 
from what looked like their parliament or delegates at a la!"ge 
conference. The reception was so clear that Haro.ld Brodnbb 
had time to study the decor of the room and noticed a 
eagle on the wall with spread wings, "as on the old Pol.lsh 
postage stamps" writes At this was also heanng 
Italian sound on Ch. lA with Ch. R2 sync ndmg up on the same 
shared frequency 59 ·25MHz. . 

Around 1013 on April 20, Nicholas Brown, Rugby, received 
a weak , unidentifiable picture on E2 but at 1340 he saw, for the 
first time, the test card from Iceland strong enough to read the 
" RUU ISLAND" scribed on it. However. I bet there were some 
curses, for by the time Nick had got his camera this OX signal 
had gone. I know the feeling Nicholas. At 0836GMT on May 14 
the caption "PRZER W A" appeared on R I followed by a clock 
showing 1036. OX conditions ebbed and flowed all day and be-
tween 1800 and 1830 there were strong pictures on E2 of a 
circus complete with a triple high-wire and. horses with ':'L 
riders standing on their backs. At one time, tYPical of Sporadlc-
E the circus faded out and a strong test card from Portugal 
RTP-1 replaced it for a minute or two. Periodically the E2 sound 
53 ·75MHz was very strong as was the Russian news, with a YL 
reader and the BPEMR caption behind her. 

Pictures and sound from Russia were exceptionally strong on 
R I between 0630 and 1000GMT on May 17, in fact there was a 
general opening toward the USSR as Gerry and Richard 
Brownlow found on 10m later in the day, when they operated 
G3WMU/ P from the Chalk Pits Museum at Amberley, Sussex. 
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First I saw a film about sport and travel. then at 0659 a YL 
announcer appeared with a digital clock showing 1059. The 
announcer and the clock were seen again. between programmes 
about chi ldren and travel at 0745 and 0815 , showing 1145 and 
12 15 respectively. 

Tropospheric 
Despite the poor weather and the atmospheric pressure being 

a round or below 30·0in (1015mb) for most of the period , a 
short -li ved tropospheric open in g did occ ur on April 22 while the 
pressure was falling from a peak of 30·3in (1026mb) whic h it 
had reached at midday on the 21 st. During the event I received 
strong test cards in Band III from Belgium RTBF- I on Ch. E8 
and BRT UTU- I on El O. Although Steve Spiller, one of our 
u.hJ. TV DXers from Sutton. Surrey . made the unfortunate mi s-
take of using a ca mera shutter speed of 1/60s instead of 1/30s. 
his photograp hs of Dutch and German TV (Figs. I and 2) do 
show the strength o f these signal s during a tropospheric opening. 
Steve hopes to insta ll equ ipment for v. h.f. TV in due course and 
I will be looking forward to receiving his reports. 

SSTV 
" The past few weeks have been very enjoyable. with reall y ex-

cellent SSTV coming through from Japan . South Africa and 
So uth America." wrote Sam Faulkner on May 10. Sam also tells 
me that Gerald ZS6BTD. Joh annesburg. is one of our regular 
readers and that he has purchased a JVC CX-6 10GB and in -
tends to modify it for SSTV colour. Sam a lso received pictures 
on 10m. when the band was good. from sta tions in EA8. HK. 
KP4. LU. VE3. VP9 and Ws 3.4 and 9. Among the memorable 
QSOs in Sam's log were the keyboard graph ics and portrait of 
VP9IH . a new and welcome sta tion. working into G at 1630 on 
Apri l 24. HK 3D BQ and WISGA at 18 15 on May 3. and con-
sistent signal after 1630 from LU5AN on April 19 and 26 and 
Mav 2 to 5. and LU4DDR between 1700 and 2000 on May 3 
to 6. 

"Conditions to ZS were excellent during early May." said 
Sam. who saw ZS6BTD work ing KP4YD at 1300 on May 2. At 
1630 he had "c losed-circuit copy" from ZS6BQT. who was 
showi ng views of Johannesburg. and at 1640 a very strong pic-
ture from ZS6BTD on 29 · 180MHz with a colour video replay 
fo r G3NOX. Between 0740 and 1000 on May 4. Sam received 
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Fig. 1 (top left): Test card from 
Germany received by Steve Spiller 

Fig. 2· (bottom left): Test card from 
Holland received by Steve Spiller 

Figs. 3 & 4: SSTV callsign graphics 
from Canada and Japan received 
by Sam Faulkner on 10m during 

early April 

pictures from JAIDEQ. JAIHHL, JAIPGH and JA IXGl on 
the 10m calling channel 28·61 OM Hz. the most interesting of 
these being the excellent graphics and self portrait from 
J A I D EQ. From 1610 to 1635 on May 8. Sam received fine pic-
tures of the shack and very impressive equipment from ZS6BTD 
who he logged again at 1600 on May 10 when he was in QSO 
with G3 NOX. 

" The technical side of co lou r SSTV is rather complicated," 
wr ites Sam. who was delighted to witness, in mono, a colour ex-
periment between G3NOX and ZS6BTD and writes, "with pro-
jects of this kind amateu r radio is a lways assured of being in the 
forefro nt of technology'·. 

News Items 
Dave Oxnard writes from Sweden saying that he has installed . 

DXTV gea r wit h a dipole antenna for Band I. a 16-element Vagi 
for Band Ill. and a 9 I-element array for u.hJ., all rotatable and 
mounted 12 metres above the ground . So far Dave has received 
pictures from Poland and Russia and I will be looking forward 
to ha vi ng more reports . 

Andrew Emmerson G8PTH. who writes TVon The Air in the 
British Amateur Television Club journal CQ- TV, is a collector 
of vintage TV broadcasting equipment and already has a num-
ber of old monitors. two early monoscope cameras used for 
producing test card "C". and is looking for a special mono scope 
tube. type C912 or 2F21. If anyone can help, Andy, QTHR, will 
be pleased to hea r fro m yo u. 
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24 HOUR TURN ROUND 
ON ALL ORDERS! 

"SUCH NICE PEOPLE" 

- , 
5 miles from Southend-on-Sea . ....... -,-< ' _ 

Why not bring the whole family for a day out i - .... .L-:::: ... --J.....-----

PS1344 AMP 13·8v POWER 
SUPPLY. STABILISED & 
SHORT CIRCUIT PROOF 
£23 plus £1.50 p&p 

This is the power supply that we've been 
advertising and selling for several months. It 
really is a robust little unit with a transformer 
50% larger than its competitors. Some cheap 
power supplies get hot, hum and even go bang! 
This one stays silent and keeps on working. It is 
fully protectd against short circuit and overload 
and is capable of delivering 4 amps continually at 
13.8v DC. Ideal for transceivers. 

PROFESSIONAL AIRCRAFT MONITOR 
R517 £49.50 

. (as supplied to pilots, ground crew etc.) 
The A517 is a professional aircraft 
monitor receiver, having superb sen-
sitivity and capable of tuning across 
the entire aircraft band 118-
143mHz. For easy tuning there is 
both a coarse and fine tuning con-
trol. In addition there is a 3 position 
switch for selecting xtal contro lled 
channels (xtals £3.00 extral for your 
local airport. The unit is completely 
portable running off self-contained 
batteries. 

TRIO R1000 

COMMUNICATIONS RECEIVER 

OUR PRICE £285 (Free ,. Dehvery 

The R 1 000 has really caused a stir in the receiver market 1 Its performance 
matches professional receivers costing many times more and with our new com-
petitive price of £285 it must be the best value on the market today. Full digital 
readout from 200kHz (actually it operates right down to 20kHz but with reduced 
sensitivity) means accurate tuning and the 30 position band selector switch 
means really good bandspread for easy operation. Other features include noise 
blanker (a really good one!) built-in speaker, digital clock/timer and both 230v 
AC/12v DC operation. (Yes we include the 12v DC kit free!1 Each model is fully 
checked and delivered anywhere in the U.K. within 24 hours of receipt of 
payment! 

The YW3 is used by amateur radio and CB 
operators around the World. It's offered to you at a 
really low price because we import them direct 
from Japan. It tells you the VSWR, power output 
and field strength and covers 3 .5 to 150mHz. If you 
want the strongest signal in town - you'll find the 
YW3 the sure answer, 

SHORTWAVE L1STENERATU 

GLOBAL 
AT1000 

£31.95 
carriage free 

The ultimate in ATU's, specia lly designed to 
enhance the performance of all short wave 
receivers - no other model can approach its 
performance, 

NO MORE TV INTERFERENCE 
FROM CB OR AMATEUR! 
GLOBAL 

HP4A£4.95 
Post free. 

If yo u 're suffering T .V. in-
terference, here's a brand new 
device specia lly designed and 
made for us in Japan. The HP4A 
now offers about 100% cure 
against TV interference because 
of its advanced design, yet it ha s 
no effect on the picture. Be pre-
pared, keep one handy! 

BULK PURCHASE 

16 CHANNEL 
AMATEUR 
FM SCANNER 

£55 
This highly compact monitor can be supplied either 
for the 2 metre amateur band or the marine band. It 
has the capability of scanning up to 16 channels 
and hunting out and locking on to any signal that 
appears. Ideal for mobile or base operation an ex-
ternal 12v DC supply is required but unit has buih-
in speaker, mobile mounting brackets, etc. The 
receiver comes with the national calling channel. 
Additional crys tals for channels are £3 each. 

GLOBAL SHORT WAVE AERIALS 
The new Global short wave aerials mean better 
reception for short wave listen ers. These fully com-
prehensive kits provide all the materials you need 
to erect a really efficient, long lasting aerial. All wire 
is special light weight alloy and all fittings are non-
corrosive. 
INVERTED T This covers 3-30mHz and requires a 

garden lengtll of 30ft. 
£9.95 

8ROAD 8AND DIPOLE This covers a 3-30mHz 
and requires a garden length of 65ft. Also included 

in 50ft. of special low loss coax cable. 
£29.00 

For further deta ils send S.A.E . 

SPECIAL OFFER 

2 METRE FM 
MONITOR 
8 CHANNEL 
SCANNING £55! 

We:ve managed to purchase a large quantity of this 
amazing little monitor at an even more amazing 
price! Full 8 channel scanning of the 2 metre 
amateur band is available with optional plug in 
xtals (one supp li ed for international calling 
channel). Each receiver is complete with ni-cads, 
AC mains charger, telescopic whip, etc. Controls in-
clude volume squelch, manual override, channel 
lock out, LED indicators, low battery voltage wa rn-
ing. Ideal for the summer - get yours now! 

DUAL BAND ............. . 
............... ALL MODES 
144-146mHz & 430-440mHz 

£468 inc. VAT. 

AN UNBEATABLE 
PRICE! 

Yes, that's all you have to pay for all-modes on 
both 2 metres and 70cms when you use the 
new FDK Expander in conjunction with the 
M.750E transceiver. Full coverage 144-
146mHz and 430-440mHz all controlled from 
the M .750E. The cost of the expander alone is 
( 169 for existing owners of M.750E. 

STOP PRESS:- SEND 14p STAMP FOR NEW 1981 CATALOGUE ON RADIO COMMUNICATIONS 

MAIL OR DER SLIP to: Waters & Stanton Electronics, Warren House. Main Road, Hockley. Essex. 

Goods required :::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Please rush the above. Cheque enclosed for £ ......... .. '/Please charge to credit card No ...................... .. .. ..... . 
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Newl Sinelair 1181 
Personal COlllputer. 
Kit: £49. 
Reach advanced 
computer comprehension 
in a few absorbing hours 

1980 saw a genuine breakthrough -the 
Sinclair ZX80, world 's first complete 
personal computer fm under £100. At 
£99.95, the ZX80 offered a specification 
unchallenged at the price. 

Over 50,000 were sold, and the 
ZX80 won virtually universal praise from 
computer professionals. 

Now the Sinclair lead is increased: 
for just £69.95, the new Sinclair ZX81 
offers even more advanced computer 
facilities at an even lower price. And 
the ZX81 kit means an even bigger 
saving. At £49.95 it costs almost .· 
40% less than the ZX80 kit! 
Lower price: higher capability 
With the ZX81 , it's just as simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more powerful 
8K BASIC ROM -the 'trained intelligence' 
of the computer. This chip works in 
decimals, handles logs and trig , allows 
you to plot graphs, and builds up 
animated displays. 

And the ZX81 incorporates other 
operation refinements-the facility to 
load and save named programs on 
cassette, for example, or to select a 
program off a cassette through the 
keyboard. 
Higher speCification, lower price-
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working computer 
from 40 or so, to 21 . The ZX81 reduces 
the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair and 
custom-built in Britain, this unique chip 
replaces 18 chips from the ZX80! 

Proven micro-processor, new BK BASIC 
ROM, RAM-and unique new master chip. 

Built: 
£69.ti 

Kit or bu 
it's up to you 
The picture shows dramatically · .... 
easy the ZX81 kit is to build : just four · 
chips to assemble (plus, of course the 
other discrete components) -a few 
hours' work with a fine-tipped soldering 
iron. And you may already have a 
suitable mains adaptor-600 mA at 9 V 
DC nominal unregulated (supplied with 
built version) . 

Kit and built versions come complete 
with all leads to connect to yourTV 
(colour or black and white) and 
cassette recorder. 

New 
Sinclair 
teach-yourself 
BASIC 
manual 
Every ZX81 comes 
with a compre-
hensive, specially-
written manual-a 
complete course 
in BASIC program-
ming, from first principles to complex 
programs. You need no prior knowledge 
-children from 12 upwards soon 
become familiar with computer 
operation. 

www.americanradiohistory.com



New, improved specification 
• Z80A micro-processor - new faster 
version of the famous Z80 chip, widely 

recognised as the best ever made . 
• Unique 'one-touch' 

key word entry : 
the ZX81 

eliminates a great 
. deal of tiresome 
typing . Key words 
(RUN, LIST, PRINT, 

etc.) have their own 
single-key entry. 

• Unique syntax-
check and report codes 

identify programming 
errors immediately . 

• Full range of mathematical 
and scientific functions accurate 

to eight decimal places. 
• Graph-drawing and animated-
display facilities. 

.Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for games 
as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
.1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
.Able to drive the new Sinclair printer 
(not available yet - but coming soon!) 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master chip 
-unique, custom-built chip replacing 
18ZX80 chips. 

. 5iinclair 
ZX81 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, Cambs., 
CB21SN. Tel: 0276 66104. 
Reg. no: 214463000 

If you owna 
Sinelair 1180 ... 
The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement chip. 
(Complete with new keyboard template 
and operating manual.) 

With the exception of animated 
graphics, all the advanced featu res of 
the ZX81 are now available on your 
ZX80-including the ability to drive the 
Sinclair ZX Printer. 

Coming soon-
the IX Printer. 
Designed exclusively for use with the 
ZX81 (and ZX80 with 8K BASIC ROM) , 
the printer offers full alphanumerics 
across 32 columns, and highly sophisti -
cated graphics. Special features include 
COPY, which prints out exactly what is 
on the whole TV screen without the 
need for further instructions. The ZX 
Printer will be available in Summer 1981, 
at around £50-watch this space! 

l',-o1"'!> 

161-BYTE RAM 
pack for massive 
add-on memory. 
Designed as a complete module to fit 
your Sinclair ZX80 or ZX81 , the RAM 
pack simply plugs into the existing 
expansion port at the rear of the com-
puter to multiply your data/program 
storage by 16! 

Use it for long and complex pro-
grams or as a personal database. Yet it 
costs as little as half the price of com-
petitive additional memory. 

How to order your ZX81 
BY PHONE - Access or Barclaycard 
holders can call 01-200 0200 for personal 
attention 24 hours a day, every day . 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay by 
cheque, postal order, Access or 
Barclaycard. 
EITHER WAY - please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and 
we have no doubt that you will be . 

- - - - - - o::derl 
aty Item Code Item price Total 

£ £ 
Si nclair ZX81 Personal Computer kit(s). Price inclu des 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s) . 
Price includes ZX81 BASIC manual and mains adapto r. 11 69.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 !l.95 
16K-BYTE RAM pack(s). 18 49.95 
8K BASIC ROM to fit ZX80. 17 19.95 
Post and Packing. 2.95 

Please tick if you require a VAT receipt 0 TOTAL£ _ __ _ 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £ _____ _ 
·Please charge to my Access/Barclaycard/Trustcard account no. 

·Please delete/complete as applicable. Please print. 
Name: Mr/Mrs/Miss I I I I I I I 
Address I I I I I 

I I I I I I I I I I I I I I I I I I I I I I I I I 
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will revolutionise every human activity over the next ten years. ' 
Knowledge of its operation and its use is vital. Knowledge you 

can attain, through us, in simple, easy to understand stages. 
Learn the technology of the future today in your own home. 

MASTER ELECTRONICS WAY 

• Building an oscilloscope. • Recognition of 
• Understanding circuit diagrams . • Handling all types Solid S t ate 'Chips'. 
• Carry out over 40 experiments on basic circuits and on digital electronics. 

• Testing and servicing of Radio, T.V., Hi, Fi and all types of modern 

computerised equipment. 

MASTER COMPUTERS 
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW 

THEY WORK - THEIR 'LANGUAGE' AND HOW TO DO PROGRAMS. 

• Complete Home Study library. • Spec ial educational Mini, 

Computer supplied ready for use . • Self Test program exercise. rr- - --::. - b -;- - -1- . t - -; d-:" - - - -11 
Se · f kill d il bl , F Please se your roe ure am In eres e ,n I 

• rVlces 0 s e tutor ava a e. without obligation to : PRACTICAL ELECTRONICS __ 

MASTER THE REST : ER ::::ss : I yourinterests) I 
• Radio Amateurs Licence . • Logic/Digital techniques. E 
• Examination courses (City & Guilds etc.) in electronics. I (Block Capspleasel PW/ 8/813 I 
• Serni-conductor technology . I, BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I 
• Kits for Signal Generators - Digital Meter s etc. l!: 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. dI 

HST VALVE MAIL ORDER CO. 
Climax House 

159 Fallsbrook Road, London SW16 6ED 
SPECIAL EXPRESS MAIL ORDER SERVICE 

£p EMB7 '·50 PYB1 0 ·84 6AN5 4 ·74 607 2 .20 
AZ31 ' · '0 EN91 3·50 PYB2 0·80 6ANB .. 3 ·45 6SA7 ' .45 
CL33 2·00 EY51 ' ·75 PYB3 0 ·70 6A05 0 ·96 6SC7 ' ·50 
OYB617 0 ·84 EYB6 0·84 PYBB 0·88 6AR5 ' ·98 6SJ7 ' ·60 OYB02 0 ·84 EYBB '·75 PY500A , ·80 6AS6 4 ·98 6SK7 ' ·30 
E88CC 3 ·36 EY500A ,·94 PYBOO 0 ·84 6AS7GA 6 ·75 6SL7GT 2·68 
E180F 8 ·40 ElBO 0 ·84 PYBOl 0 ·84 6AT6 0 ·85 6SN7GT '·60 E810F '4·47 EZBl 0 ·84 00V02-6,2· 56 6AU5GT 4 ·32 6SS7 ' ·80 EA8C80 '020 GY501 2 ·75 00V03-10 6AU6 ' ·08 6SG7M 2·50 
EB91 0 ·82 Gl32 '·25 5·80 6AW8A 3 ·39 6U8 0 ·80 
EBF80 0 ·50 Gl33 4·00 00V03-20A 687 ' ·50 6VSGT ' ·60 E8F89 0 ·85 Gl34 2 ·50 '7·50 SBB ' ·75 6X4 ' ·20 EC91 7·56 GZ37 4 ·00 00V06-40A 6BA6 '·00 6X5GT 0 ·85 
ECC33 3 ·50 KT61 3 ·50 36·34 SBA7 5 ·'2 7C5 2 ·95 
ECC35 3·50 KT66 '0·00 OV03-12 4 ·46 6BE6 '·08 7C6 2 .25 
ECC81 0 ·88 KT77 8 ·00 R18 4 .25 6BH6 ' ·52 757 2·25 
ECC82 0·72 KT88 '2·00 R19 '·20 6BJ6 '·08 12AT6 ' .20 
ECC83 0·88 N78 9·00 SP41 6 ·00 68N6 ' ·65 12AT7 0 ·88 
ECC85 ' .20 OA2 ' ·SO SP61 2·00 68071\ 3 ·72 12AU7 0·72 
ECCBB '·90 081 2 ·55 U19 13·75 S8R7 4 .00 12AX7 0 ·88 
ECC91 8 ·93 OC3 '·92 U25 ' . '6 68RB ' .75 128AS 2 ·'9 ECFBO '·08 003 '·92 U2S ' ·44 S8S7 4 ·00 128E6 2 ·43 
ECH35 2 ·00 PCB6 ' ·40 U37 9·00 S8W6 4 ·00 128Y7 2 ·70 
ECH42 ' · '5 PCBB ' ·40 UABC80 ' ·25 68W7 ' ·52 128Y7A 2 ·70 
ECHBl ' ·20 PC92 '·28 U8F89 ' ·20 S8ZS 2 ·37 12HG7 4 ·17 
ECLBO '·00 PC97 ' ·20 UCH42 '·20 6C4 0 ·88 30FL1 /2 ' · '2 ECLB2 ' ·00 PC900 ' ·20 UCH81 2 ·32 6CS ' ·75 30P4 ' ·20 
ECLB3 '·50 PCFBO '·00 UCLB2 '·04 SCBSA 2 ·49 30P19 ' ·20 ECL86 ' ·20 PCF82 '·00 UCLB3 '·44 SCOSGA 5·07 30PL 13 ' ·80 
EF37A 3·50 PCF86 '·SO UF89 , .44 6CHS 8·50 30PL 14 '·88 EF39 2.75 PCFBOl '·60 UL41 2 ·50 SCL6 3·72 75Cl 2 ·35 
EF41 2 ·00 PCFB02 ' ·90 ULB4 ' ·20 SCW4 7·68 B5A2 2·39 
EF42 2·00 PCFB05 ' ·60 UY41 '·25 SOS ' ·75 90Cl 2·44 
Ei'50 ' ·50 PCF808 '·60 UY85 ' ·04 S005 5·94 15082 3 ·02 EF54 5·00 PCH200 ' ·60 VR 105/30 , .92 SEA8 2·94 150C2 ' ·92 EF55 2·50 PCLB2 , ·00 VR150/30 '·92 SEH5 ' ·85 150C4 2·39 EFBO 0 ·60 PCLB3 2·00 Z759 '6·80 SFS ' ·75 5728 27·50 
EFBS ' ·52 PCLB4 ' ·00 Z803U 7·90 SGkS 2 ·67 B05 20·00 
EF91 '·80 PCL85 ' ·08 2021 3·50 SHS ' ·50 B07 3 ·75 
EF92 5·8' PCL86 ' ·08 382B '6·80 SHSS 3·77 BllA '5·93 EF1B3 0 ·80 PCLB05 ' ·08 4CX2508 SJ5 2·50 812A '5·88 
EF1B4 0 ·84 P0500 3·60 27·50 SJ6 3 ·50 B13 74·67 
EH90 ' ·40 PFL200 ' ·80 5R4GY 2·00 SJ7 2·50 8SSA 8·85 
H32 ' ·50 PL3S ' ·20 5U4G ' ·52 SJ8SA 4 ·56 '6.67 
EL33 3 ·50 PLBl ' ·20 5V4G 1 ·52 SJSSC 5·58 14.76 
EL34 2 ·20 PLB2 1·20 5Y3GT 0 ·85 SK4N ' ·25 2050 6 ·96 
H3S '·60 PL83 2·22 513 ' ·50 SKSGr ' ·30 57S3 3 ·75 
H81 2 ·50 PL84 '·08 5Z4GT 1·50 6K7 '·50 5814A 3 ·72 
EL84 1·00 PL504 '·40 S/30L2 ' ·56 6K8 1·75 5842 12·09 
EL8S 2·50 PL508 ' ·80 SA87 '·50 SKOS 6·36 6080 6 ·85 
EL91 7 ·14 PL509 3·20 SAHS 4 ·7' SLSG 2 ·50 S14SA 8 ·96 
EL95 ' ·32 PL519 3·20 6AK5 3·60 6LSGC 2 ·50 614S8 7·06 
EL360 8 ·50 PL802 2·96 6AL5 0 ·82 6L7 2 ·00 6BB3B 1' · '9 
EMBl '·00 PY33 1·'0 6AMS 1·80 6LOS 6·72 S973 3 ·87 

Open daily 10 callers : Mon-Fri 9 a.m.-5 p.m. mg 
Valves. Tubes and Transistors · Closed Sa1urday rJ_587 i.UL 

Terms C.W.O. only · Tel. 01-677 2424-7. Prices correC1 PriCR excluding Quo1a1ions for any types not listed S.A.E. Telex when going 
VAT odd '5% Poat and packing 3Sp per order 946708 to press 
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, 

i 
4·8V Pack 
6·0V Pack 
9·6V Pack 

DEACs 
VARTA BUTTONS 
(1·24V PER CELL) 

225mA DKZ 
.25mm dia x 9mm 

[3·20 

VAT included 
P + P 70p per order 

RECHARGEABLE 
BATTERIES. 

600mA DKZ 
34tmm dia x 10mm 

[5 ·55 
[6·94 

£11·10 

CYLINDRICAL NICADS HP7 Size (500mAh) £1 ·00: HP11 (1800mAh) £2 ·35; 
HP2 (4000mAh) £3·20: PP3 £4·00: PP3 Charger £5·00: 1 10 4 HP7 nicads 
charger [7·45. 

CONSTANT CURRENT CHARGER Swilched 9mA/25mA/50mA/ 
120mA/200mA/400mA oulpUl- charges 1 10 12 nicads - £14·95 . 

V & F SMALLCRAFT (POPLAR) LTD 
38, STONELEIGH ROAD, CLAVHALL, ILFORD, ESSEX IG5 OJD 

Tel : 01-550-6642 
LIMITED TRADE DISCOUNTS POSSI8LE ON OEACs 

[][]ll)[J)ll) We have for years supplied industry 
and individuals alike. with all kinds of 
enclosures. from plastic to stainless 
steel. from one off to one thousand 
and one off. 

ELDon 
electric limited 

The COMPACT range (illustrated) is 
usually available by return of post in 
ASS poly-ca rbonate or aluminium. 
Another advantage is that they are 
sealed with a rubber gasket giving dust 
and water protection to I P 65 
(8S 5490). 
If you like to order. want a brochure or 
just have an enclosure problem you 
would like to discuss. please contact : 

Lovett Road . Staines. TW18 3AH . 
Tel. Staines (0784) 61851 Telex : 934717 . 
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30u 
7O.r:30mm 
0.45 Kg 

SOn 
80x35mm 

0.9Kg 

80u 
9Ox30mm 

IKg 

120u 
1.2Kg 

1 
1XOl2 
1X013 
1X014 
1X015 
1X016 
1X017 

2XOlO 
2X011 
2X012 
2X013 
2X014 
2X015 
2X016 
2X017 
2X02B 
2X029 
2X030 

3XOlO 
3X011 
3X012 
3X013 
3X014 
3X015 
3X016 
3XOl7 
3X02B 
3X029 
3X030 

4XOlO 
4X011 
4X012 
4X013 
4X014 
4X015 
4X016 
4XOl1 
4X02B 
4X029 
4X030 

9+9 
12+ 12 
15+ 15 
1B+ 1B 
22+22 
25+25 
30+30 

6+6 
9+9 

12+ 12 
15+15 
1B+1B 
22+22 
25+25 
30+30 

110 
220 
240 

6+6 
9+9 

12+ 12 
15+15 
1B+1B 
22+22 
25+25 
30+30 

110 
220 
240 

6+6 
9+9 

12+ 12 
15+ 15 
1B+ 1B 
22+22 
25+25 
30+30 

110 
220 
240 

4.16 
2.77 
2.0B 
1.66 
1.3B 
1.13 
1.00 
0.B3 
0.45 
0.22 
0.20 

6.64 
4.44 

?.66 
2.22 
1.B1 
1.60 
1.33 
0.12 
0.36 
0.33 

10.00 
6.66 
5.00 
4.00 
3.33 
2.12 
2.40 
2.00 
1.09 
0.54 
0.50 

PRICE 

£4.48 
+0.87pPlP 
+0.80p VAT 

£4.93 
+£I . IOPlP 

+ 0.90p VA 

£5.47 
+£1.43 PIP 
+£1.04 

£6.38 
+£1.43 PIP 
+£J.17 VA 

+ A NEW SERIES OF 
P.C.B MOUNTING 

TYPE SECONDARY RMS LAMINATED TYPES 
Volts Current PRICE 

TYPE SERIES SECONDARY RMS 

160u £8.44 No. Volts Current PRICE 
P2401 3+3 0.50 Jl0.r:40mm +£1.43P1P P2402 4.5+4.5 0.33 1.8Kg +£1.48 VAT 3n P2403 6+6 0.25 
P2404 7.5+7.5 0.20 
P2405 9+9 0.17 
P2406 12+12 0.12 + 17pVAT 
P2407 15+15 0.10 

6X014 1B+ 1B 6.25 
P2409 20+20 0.07 

6X015 22+22 5.11 P3401 3+3 1.00 225u 6X016 25+25 4.50 £10.06 P3402 4.5+4.5 0.67 6X017 30+30 3.75 6u P3403 6+6 0.50 £1.91 JlOx45mm 6XOIB 35+35 3.21 +£1. 73 PIP P3404 7.5+ 7.5 0.40 2.2Kg 6X026 40+40 2.B1 +£I .77VAT P3405 9+9 0.33 +£30pPlP 6X02B 110 2.04 P3406 12 + 12 0.25 +33p VAT 6X029 220 1.02 P3407 15+15 0.20 6X030 240 0.93 P340B 17.5+ 17.5 0.17 
P3409 20+20 0.15 7X016 25+25 6.00 P3410 25+25 0.12 7X017 30+30 5.00 

300n 7XOIB 35+35 4.2B £11.66 P4401 3+3 2.00 7X026 40t40 3.75 P4402 4.5+4.5 1.33 JlOxSOmm 7X025 45+45 3.33 + £1 .73P1P lZVIl P4403 6+6 1.00 £2.09 2.6Kg 7X02B 110 2.72 +£2.01 VA P4404 7.5+7.5 O.BO 7X029 220 1.36 P4405 9+9 0.66 + s8p PIP 7X030 240 1.25 P4406 12+ 12 0.50 +40p VAT 
P4407 15+15 0.40 BXOl7 30+30 B.33 P440B 17.5+ 17.5 0.34 BXOIB 35+35 7. 14 P4409 20+20 0.30 500u BX026 40+40 6.25 £15.53 P4410 25+25 0.24 BX025 45+45 5.55 

140x60mm BX033 50+50 5.00 +£2.05 PIP 
4Kg BX02B 110 4.54 + £2.64 ABOUT THE NEW LAMINATES BX029 220 2.27 

BX030 240 2.0B l.L.P. LAMINATED 
l.L.P. TOROIDALS I.L.P. printed-circuit mounted mains transformers have two 

independent primary windings which can be connected in Only half the weight and height of their laminated series for 240V or parallel for 120V operation. The two equivalents. in choice of JJOV, 220V, 240V primaries independent secondaries can also be connected in series or coded as follows: (Secondaries can be connected in series or parallel to give a wide range of output voltage/current 
configurations. All are wound on split bobbins, eliminating or 110 Primary insert 0 in place of "X" in type number. need for a inter-winding screen. Breakdown tested to 2000 

For 220V Primary (Europe) insert 1 in place of "X" in type VAC minimum. 
number. Regulation - 3VA typically 21%; 6VA typically 15%; 
For 240V Primary (U.K.) insert 2 in place of "X" in type number. 12VA typically 10% 
Example - 120VA240V lS+lSV. 4A = 42013. 

GOODS DESPATCHED 
WITHIN 7 DAYS OF 
RECEIPT OF ORDER· --------------------------
FOR SINGLE AND SMALL QUANTITY ORDERS. 

* CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE LIST AVAILABLE. * FREEPOST FACILITY (U.K. only). Simply send your order in envelope to FREEPOST to 
address below. NO STAMP REQUIRED. 

* TO ORDER Enc/ose cheque/Postal Order/Money Order payable to I.L.P. Electronics Ltd or 
quole your ACCESS or BARCLA YCARDaccount No. To pay C.O.D. add £1 extra to TOTAL 
value of order. * A!lIO available from ELECTROV ALUE and MARSHALLS. 

@ L F TRANSFORMERS 
FREE POST T.I GRAIlAM BELL HOUSE ROPER CLOSE 
CANTERBURY CT2 7EP. Phone (0227) 54778 Technical (0227) 64723 Telex 965 780 

PROGRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

NICADS. 'AA' size 95p. 'C' 2AH £2.SOp, '0' 1.2AH £2.40p, '0' 4AH £3.SOp. 
BEREC UNIVERSAL NICAD CHARGER, charges 'AA', C or 0 cells, up to 4 of each 

Min. toggles, SPST 8 x 5 x 7mm 42.p. OPOT 8x7x7mm 55p. OPOT cloff 
12 x 11 x 9mm 77p. HEAVY DUTY- DPDT 240VAC 10 Amp 31p. PUSH TYPE, push. on 16 x6mm 
l5p, push to break version 17p, MERCURY (TILT) SWITCH, 1"xt" 36p. 

NSA 1198 8t digit multiplexed displays, cam. cath . with data sheet £1 .45p. 
SPECIAL OFFER TlL209 Red LED's 10 for 75p. 0.2" LEDS, red. yellow, green lOp each. 

MICROPHONE OFFERS: P.A,!C.B. hand held mikes with thumb switch + curly lead, 
'.6000 dynamic £3.95p, 2. 6000 noise cancelling type £7.26p, 3. CB power type volume 
control £7.95p. EM103 Electret Condenser Mike, 6000, Omni , 50- 1600Hz, aluminIum case 
172 x 22mm with battery £7.25p. 
ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.46 each. 
JACKSONS C804 50pf var. capacitors SOp each. 
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/ 5 Amps DC outpu t. £14.75p. 
JUMPER TEST LEAD SETS. 10 pairs of leads w ith insulated crocs each end lOp. 
40KHZ TRANSDUCERS, RX/TJ< £3.50 pai,. 
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1 .60p. 
MINIATURE SOLID STATE BUZZERS. 2 voltages available, 6 m 12VOC 75p each. Loud 
12 volt buzzers 6Sp. 
Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing, VAT inclusive. SAE for latest illustrated stock list. 

31 CHEAPSIDE LIVERPOOL L2 2DY 
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To: I.L.P. ELECTRONICS LTD. CANTERBURY CT2 7EP 
Please supply Transformer(s) . . .... No.(s) . . 

. .................... . Total purchase price £. 
I enclose Cheque 0 Postal Orders 0 International Money Order 0 
Debit my Access/Barclaycard Account No ... 

NAME. 
ADDRESS . 

Signature . 

The 0 N E catalogue 
you MUST 
have! 

About 2,000 items clearly listed. 
Profusely illustrated throughout. 
La rge A-4 size pages. 
Bargain list, order form and 2 
coupons each worth 25p if used as 
directed, all supplied free. 

Price £ 1, plus 50p for post. packing 
and insurance. 
Send cheque or p.a. for £1 .50 

HOME RADIO Components LTD 
Dept. PE, P .O. Box 92, 215london Road, 
Mitcham, SUlTey. 01-543 5659 
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TTL. BY TEXAS 74221 IlOp 74LSI92 UOp 74CI57 2SOp LINEAR I.C .• TRANSISTORS TlP41C 78p 2N3866 Hp DIODES 
7400 ". 7497 ..... 74251 UOp 74LSI93 140p 74ClIO 1S5p AYI·021 2 6000 MCI496 lOOp AC127/8 20p BFY51 /2 22p TIP42A 70p 2N3903/4 lip BYI27 12p 
7401 ". 74100 130p 74259 .SOp 74LS.95 140p 74CIBI 1S5p AYI · 1313 HIp MC3340 120p AD149 70p BFY56 33p TIP42C 12p 2N3905/6 20p DA47 90 
7402 140 74104 65p 74265 100 74LSI96 120p 74CI62 1S5p A YI ·5050 212p 1210 AOIBI /2 45p BFY90 lOp TIP2955 7Ip 2N4036 ISp OA81 150 
7403 . .,. 74105 650 74278 2100 74LS221 lOOp 74CI63 155p AY5- 1224A 2ZSp MKS0398 7SOD BCI07/8 110 BRY39 45p TIP3055 700 2N4058/9 \2p OA85 ISO 
7404 . .,. 74107 340 74279 1400 74LS240 175p 74CI64 120p AY5-1315 lOOp NF.53 1 .- BC109 lip BSX19/20 20p TIS43 34p 2N4060 12p OMO 90 
7405 lip 74109 55p 74283 1900 74LS24. 1750 74C173 120p AV5- 1317 710p NE543K 225p BC1 47/8 9p BUI05 1t0p TlS93 30p 2N4061 /2 110 OMl 90 
7406 l20 7411 0 55p 74284 490p 74LS242 175p 74C174 1600 AY5-1320 3200 NE555 25p BC149 lOp BUI08 2SOp ZTX108 I2p 2N4123/4 22p DA95 90 
7407 32p 74111 70p 74285 490p 74LS243 175D 74C175 2160 CA5019 lOp NE556 700 BC157/8 lOp BU205 220p ZTX300 '\lp 2N4125/6 220 OA200 90 
7408 Itp 74116 2900 74290 1SOp 74 LS244 'Hp 74C192 1SOp CA304 6 1Gp NE561B 4250 BC159 lip BU208 240p ZTXSOO 15p 2N4289 20p DA202 100 
7409 \9p 74118 130p 74293 1SOp 74lS2 4 5 ..... 74C193 1SOp CA3048 225p NE562B 425p BC189C 12p BU406 U5p ZTX502 lip 2N4401 /3 27p lN914 40 
7410 ISp 74119 210p 74294 290p """P 74C194 220p CA3080E 72p NE565 130p BC172 I2p ZTX504 30p 2N4427 Hp lN916 70 
7411 240 74120 1I0p 74298 290p 74LS257 120p 74CI95 1100 CA3089E 225p NE566 1S5p BCI77/8 I7p MJ2501 225p 2N457A 2SOp 2N4871 lOp lN4148 40 
7412 200 74121 210 74365 150p 74LS259 175p 74C221 1750 CA3090AQ375p NE567 175p MJ2955 1900 2N696 35p 2N5087 27p lN4001 /2 5p 

74LS298 249p BC179 lip 7413 30p 74122 4Ip 74366 1 SOp 4090 SERIES CA313 0E .- RC4151 490p BC182/3 lOp MJ3001 225p 2N697 25p 2N5089 27p 1 N4003/4 60 
7414 lOp 74 123 .... 74367 1S00 74LS373 200p 4000 15p CA3140E 760 SP8515 7SOp BCI84 lip MJE340 ISp 2N697 45p 2N5172 27p 1 N4005 6p 
7416 27p 74125 55p 74368 1SOp 74LS374 195p 4001 25p CA3160E 750 TBA641Bll BC187 30p MJE2955 lOOp 2N706A 20p 2N5179 27p lN4006 /7 70 
7417 27p 74126 lOp 74390 2900 81LS9 5 ...... 4002 200 FX209 7SOp 225p MJE3055 70p 2N708A 20p 2N5191 I3p 1 N5401 /3 14p 
7420 I7p 74128 75p 74393 2900 8 1lS96 ...... 4006 95p ICL7106 925p TBA800 IIOp BC212/3 lip MPFI02 45p 2N9 18 .... 2N5194 Hp 1 N5404 /7 19p 
7421 40p 74132 750 74490 . 2250 81LS97 ...... 4007 250 ICL8038 340p TBA810 lOOp BC214 12p MPF103/44Op 2N930 lip 2N5245 40p ZENERS BC4S1 3Ip 7422 22p 74 136 ..... 74 LS 8 1l S98 ...... 4008 lOp LM301 A 3Ip TBA820 IIOp MPFI05/64Op 2N1131 /2 20p 2N5296 55p 2 ' 7V-33V 
7423 340 74141 70p SERIES 8T28 230p 4009 40p LM311 1100 TCA940 175p 

BC477/8 30p MPSA06 SOp 2N1613 25p 2N5401 SOp 400 mW 9p 
7425 SOp 74142 290p 74lS00 14p 9301 IlOp 4010 SOp LM318 200p TDA4500 ..... SOp MPSA12 SOp 2N1711 25p 2N5457/8 40p lW I5p 
7426 400 74145 Hp 74LS02 lip 9302 175p 401' 25p LM324 700 T DA 1004 U." 

BC547B 16p MPSA5632p 2N2102 lOp 2N5459 40p SPECIAL 
7427 34p 74147 IlOp 74LS04 ,.,. 9308 311p 4012 lip LM339 100 TDA 1008 "-

BC549C 110 MPSU06 I3p 2N2180 120p 2N5480 40p OFFERS 
7428 3Ip 74148 1SOp 74LS08 22p 9310 275p 40' 3 SOp LM348 tsp TDA1022 lOOp 

110 MPSU56 71p 2N2219A .... 2N5485 44p 100+ 741 
7430 17p 74150 lOOp 74LS10 20p 93H 275p 4014 BC559C lip 2N2222A 20p 2N8027 4Ip £11 

9312 IlOp Up LM377 175p XR2206 490p BCY70 lip OC28 1SOp 7432 30p 74151A 700 74LSI 3 31p 4015 Up XR2207 490p 2N2389A 30p 2N6247 IlOp 100+ 555 
7433 40p 74153 70p 74LS14 7." 9314 \65p 4016 45p LM380 75p BCY71 /2 22p OC35 130p 2N2484 30p 2N6254 1SOp £20 
7437 350 14154 lOOp 74LS20 22p 9316 225p 4017 lOO 

LM381 AN ISOp XR2216 l75p B0131 /2 SOp 2N2846 SOp 2N6290 ISp 100+ 9322 1SOp LM389N 140p XR.240 490p BDY5S 200p R2008B 200p 
7438 35p 74155 90p 74LS22 21p 4018 110 LM709 360 ZN414 Hp R2010B 200p 2N2904/5A lOp 2N6292 65p RCA 2N3055 
7440 I7p 74156 Hp 74LS27 3Ip 9368 200p 4019 45p BF200 32p 2N29OttA 24p 2N128 1200 £31 
7441 70p 74157 70p 74LS30 220 9370 290p 4020 lOOp LM710 SOp ZN424E 135p BF244B 35p TIP29A 40p 2N2907A 30p 3NI40 lOOp BRIDGE 
7442A 600 74159 lOOp 74LS47 Hp 9374 290p 4021 1I0p LM733 lOOp ZN425E _ 490p BF256B 700 TIP29C 55p 2N2926 Ip 3N201 1I0p RECTIFIERS 
7443 1120 74180 lOOp 74LS55 lOp 9601 190D 4022 lOOp LM741 29p ZN1034E 200p BF257/8 32p TIP30A 4Ip 2N3053 30p 3N204 lOOp lA 50V 210 
7444 1120 74161 lOOp 74LS73 SOp 9602 22 .... 4023 22p LM747 70p 95H90 1000 BF259 3Ip TIP30C lOp 2N3054 ISp 40290 250p lA l00V 22p 
7445 1900 74162 lOOp 74LS74 40p INTERFACE 4024 SOp LM748 n: 8FR39 27. TIP31A SIp 2N3055 4Ip 40380 40p lA 400V 30p 
7446A 93p 74163 1000 74LS75 SOp I.C .• 4025 20p l M3900 8FR40 27. TIP31C 12p 2N3442 140p 40361 /2 45p 2A 50V 30p 
7447A 70p 74164 .- 74LS83 1I0p MC14BB lOOp 4026 ISOp LM3911 1300 8FR41 .7. TIP32A lip 2N3553 2400 40364 120p 2A looV 35p 
7448 lOp 74 165 , .... T4LS85 lOOp MCI489 lOOp 4027 SOp LM4136 1200 8FR 79 27. TIP32C 12p 2N3565 30p 40408 70p 2A 400V 45p 
7450 I7p 74166 .- 74LS86 40p 75107 IlOp 4028 I4p MC1310P 1S00 8 FR80 27. TIP33A Hp 2N3643/4 4Ip 40409 15p 3A 200V lOp 
7451 I7p 74167 290p 74LS90 lOp 75182 230p 4029 1900 MCI458 4BO 8 FR 81 .7. TIP33C lUp 2N3702/3 12p 40410 15p 3A 800V 72p 
7453 17p 74170 2400 74LS93 60p 75450 120p 4030 55p MCI 495 4000 BFX29 30p TIP34A Il5p 2N3704/5 12p 40411 lOOp 4A looV ISp 
7454 74172 74LS107 75451 /2 72p BFX30 34p TIP34C IlOp 2N3706/7 12p 40594 I7p 4A 400V 1000 17p 720p 45p 4031 290p 
7460 I7p 74173 120p 74LS112 lOOp 75491 /2 Hp 4033 1100 VOLTAGE REGULATORS BFX84/5 30p TlP35A 225p 2N3708/9 120 40595 l05p 6A 50V Hp 
7470 3Ip 74174 93p 74LS123 75p C·MOS I.C •• 4034 290p Fixe d PI .. Uc TO·220 BFXB6/1 SOo TIP3SC 2IOp 2N3773 lOOp 40673 75p 6A l00V lOOp 
7472 30p 74175 ISp 74LS132 lOOp 74COO 25p 4035 1100 lA +v. lA -ve BFX38 lOp TIP36A 2700 2N3819 25p 40841 Hp 6A 400V 120p 
7473 34p 74176 Hp 74LSI33 lOp 74C02 25p 4940 lOOp 5V 780. 60p 5V 7905 70. BFW10 Hp TIP36C 340p 2N3820 SOp 40871 /2 Hp l OA 400V 2900 
7474 lOp 74177 Hp 74LSI38 lOp 74C04 27p 4041 lOp 12V 7812 60p 12V 7912 70 • BFY50 22p TlP41A ISp 2N3823 70p 25A 400V 490p 
747 5 .... 74178 160p 74LS139 lOp 74C08 27p 4042 lOp 15V 7815 60p 15V 7915 lOp 
7476 35p 74 180 lOp 74LS151 lOOp 74Cl0 27p 4043 100 18V 7818 90p 18V 7918 lOp RED LEDS r For full lis ts p lease send S .A. E. o r see 
7480 SOp 74181 290p 74LS153 lOp 74C14 lOp 4044 Hp 24V 7824 lOp 24V 7924 lOp 0 .12 5" 12p 50 + lOp o ur full page advertise me nts in P.E .. 
7481 1000 74182 90p 74LSI57 lOp 74C20 27p 4046 110p 190mA TO·t2 100mA TO·92 0.2 " 12p 50 , lOp E.T.I .. W ireless W o rld . 7482 I4p 74184A 1SOp 74LS158 120p 74C30 27p 4047 lOOp 5V 78L05 35p 5V 79LO. lOp 7483A 100 74185 1SOD 74LSI80 lOOp 74C32 3Ip 4048 55p 12V 7BU 2 35p 12V 79LI 2 lOp 74B4 1000 74 186 "- 74LS161 lOOp 74C42 110p 404 9 ..... 15V 78U5 35p 15V 79U5 lOp Please edd 30p lECHNOMATIC LlD 7485 110p 74190 1000 74LS162 140p 74C48 2SOp 4050 . ' p 
7486 34p 74191 lOOp 74LSI63 lOOp 74C73 75p 4051 lOp OTHER REGULATORS p&p and VAT et 15% 
7489 17'" 84192 lOOp 74LSI64 120p 74C74 70p 4052 lOp LM309K 135p TBA625B 120p 
7490A .... 74193 lOOp 74LS165 lOp 74C85 290p 4053 lOp LM317T 200p TL430 Govt., Colleges, etc. 
7491 311p 74194 lOOp 74LS173 110p 74C86 .5p 4055 125p LM323K 125p 7BH05KC orders accepted. 17 BURNLEY ROAD 74V2A 48p 74195 950 74LS174 110p 74C90 tsP 4056 135p LM723 37p 78MGT2C '<Gp 
7493A 36p 74196 95p 74LS175 1I0p 74C95 1SOp 4059 lOOp Callers welcome 
7494 36p 74197 lOp 74LSI81 320p 74CI07 125p 4060 115p OPTO.ELECTRONICS LONDON NW10 
7495A 70p 74198 1SOo 74LSI90 lOOp 74CI50 2SOp 4063 120p 2N5777 45p ORP12100 ORP61 Hp MaN.FRI 1.30·5.30 
7496 65p Tel: (01) 452 1500 Telex: 922800 74199 1500 lOOp 74CI51 2IOp 4066 55p OCP71 130p ORP80 Hp TIL78 70p SATURDAY 10.30·4.30 

COMMUNICATION CENTRE 
OFTHENORTH 

The largest range of communications equipment 
available in the North. Full range of receivers . 
transceivers. antennas. power supplies. meters etc. 

We are the only official trio stockists in the North West. 
Full range of equipment on display. Guaranteed after 
sales service. 
We can offer a full range of receiver from the SRG 2m 
£46.00 to the Drake R 7 at £989. 
We shall be stocking a range of top quality CB equip-
ment when available. 

MK 11 MULTITUNER. In 1977 we introduced our 
latest design in antenna tuners. This has now been ex-
ported to over 75 countries and recommended on 
Overseas World Broadcasts including HCJB . Will 
match practically any antenna to most receivers. 

£35.00inc. VAT & POST 

80 

Part Exchanges welcome. Second hand lists daily. 
Send S.A. E. for details of any equipment. 
HP terms. Access/Barciaycard facilities. 

Open 6 days a week. 24 Hour Mail Order Service. 

Phone 0942-676790. 

STEPHENSJAMES LTD. 
47WARRINGTON ROAD, 
LEIGH, LANCS. WN73EA. 

CUBE MANIA - FREE OF CHARGE 
With purcbases over on request, 
at time of OtTer closes 31 /8/8 1 and IS subject '10 
availability. Solutlon included. 

BECOME AN INSTANT MUSICIAN! 
Casio's revolutionary VL-TONE. As featured on "Tomorrow's World". 

CASIO VL-TONE (VL-I) 
(RRP £39.95) ONLY £35.95 

Unique ONE KEY PLAY system. 100 note memory with AUTO PLAY. 10 Auto 
Rhylhms. Tempo control. 5 instrument sounds and ADSR. wilh 80 million variations. 

NEW CASIOTONE 
CT-202 
(RRP £325) ONLY £275 

Polyphonic. 49 instrument voices, over 4 octaves. 3 vibrato settings and sustain. Pitch 
conlrol. Built -in amp/ speaker. Output jack. AC only. Weight 7.15 kgs. 

ALARM and 
SPACE INVADERS 
CA-90 (Resin) RRP £29.95 

ONLY £24.95 

CA-90J (Metal) RRP £34.95 
ONLY £29.95 

Time and calendar display, calculator. alarm, ho urly chimes, professional stopwatch, 
dual time, digital space invader game with sound effects and scoring. 

Send 201' for our catalogue of selected CASIO and SEIKO products 

TEM PlfS De"t. PW, Beaumonl Centre, 164-167 Easl Rd., 
Cambridge CB I IDB. Tel: 0223312866. 
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THE cn CENTRE 
10 Merton Park Parade, SW19. 01-543 5150 

LONDON'S NEWEST & BRIGHTEST EMPORIUM 

Welcome to all Amateurs and Short Wave Listeners. , 
We can now offer a wide range of new and secondhand equipment 
including Yaesu, Trio, Standard, FDK etc. at realistic prices. 
We do of course provide a full after sales service and we will be happy 
to advise you on any problem you may have. 
We are urgently seeking second hand equipment and we will purchase 
or part exchange working or non-working items at very keen prices. We 
will also dispose of your equipment on a sale-or-return basis · for a 
nominal charge. Many of our customers have already found this to be a 
most satisfactory arrangement. 
There are now many VH F stations using the H B-9CV antenna because 
this 2 element beam is very well made, compact and efficient, giving 
over 4db of forward gain. The retail price is £7 .50 and post and packing 
is £2.50. This antenna is ideal for portable use, DF and in confined 

spaces etc. 
WE ARE THE SOLE LONDON AGENTS FOR THE HB-9CV ANTENNA 

TRADE ENQUIRIES WELCOME 
We are also agents for G.M.T.C. range of telephone answering equip-
ment e.g. the XK-21 00 p.a. approved telephone answering machine, 
(with remote bleeper for playback from any telephone) .. .. ...... £123 + VAT 
Please phone for further details. 
As a goodwill gesture we are offering a free delivery service in the 
London postal area. 
Please note: We are open until 8 pm on Wednesdays and Fridays. 
We can now offer a full range of antenna lashing equipment. Poles. 
Towers etc. 
If you are passing, call in for a coffee-we are ready to discuss your 
needs and give helpful advice. 
73's from Bob, lan and Paul. 
STOP PRESS. 2 metre Slim Jim, fully enclosed in plastic tubing- inc. 
4 metres of co-ax £6.50. 

.AIH 
RUGBY, WARWICKSHIRE CV22 5QJ. 

TEl: 76473 EVE 71066, 
Mail Order Only or callers by appointment. 

All prices include VAT but add 50p post & packing. 
VHF RF. POWER TRANSISTORS:-
Type Gain (db) Output 

(watts) 
Volts Freq. Price 

2N60B3 5.7 30w. 12 175MHz £6.50 
BLYB7A 9 B 12 175 £4.00 
501212-6 B.2 3 12 175 £2.50 
BLW16A 10 ;,. 12 175 £0.75 
PT4236A 10 i mm. 12 175 £0.75 
PT4555 B 25 12 BO £3 .50 
PT4556C 7 40 12 BO £4.50 
2N5070 13 25(pep) 24 30 £5.00 
MDA8008 amp 50 volt bridge rectifier OK for 12v PSU etc. 65p. 2 for £1 .15. 
DUAL-GATE MOSFETS 3SK51 (40673) SOp, BFRB4 75p. 
FETs E5565 (2N3B19) 30p, TIS88A 40p, BF256C 40p, 2N43B1 40p. 
BIPOLARS :'- BF576, pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp 
VHF/UHF RF amp nf only 3tdb •• 1GHz 30p, BF180 30p, BF166 VHF RF amp 
25p, BFY90 UHF RF amp 95p, BF152 VHF mix/osc. 15p. 
SILICON PIN DIODES for switching oscillators etc. up to 1000MHz - BA243 
(VHF) 20p, BA244 (UHF) 25p. 
AUDIO AMP IC. TOA1010 6 watt output adjustable to 9 watt, " 14 volt single' 
in-line type & ideal for transceivers, receivers: record players, cassette players etc. 
BARGAIN OFFER ONLY £1 .35 two for £2.40. Supplied with data sheet showing 
construction of stereo amp. full data sheet (19 pages) 20p. 
27-30 MHz RECEIVER PRE-AMP. Have you a tired or old receiver w ith poor 
performance above 25MHz then one of our super pre-amps is what you want:- 50 
ohm imp. in & out 25db gain with better than 1 db nf. ready built on PCB 60mmx-
40mm, adjustable gain control, only £8.00 or built into grey hamm er fini sh die 
cast box with BNC sockets £12.50. 
10.7 MHz SSB CRYSTAL FILTERS Cathodeon type BP4133 lower sideband 
only, new & unused small size 38mm x 18mm x 15mm 200 ohm imp. give away 
PRICE ONLY £4.00 each two for £7.00. 
10.7 MHz CRYSTAL FILTER for AM/FM 12';' KHz channel spacing + 3';' KHz ." 
3db In type 0240E/923l. £7.00 ea . 
MOTOROLA CAR RADIO PCBs complete less vol. cont. tuner etc. with circuit 
SOp ea. four for £3.00. 
CAR RADIO 470 KHz IF AMPS with stereo pre-amp IC. with circuit 65p. 
CAR RADIO/CASSETTE PLAYER stereo amps 5 watt/chan. with multigang 
pot. matching amp to above IF amp board. Contains 2 TA7205P ICs, w ith circuit 
£2.75. 
BAG MIXED ELECTROLYTIC CAPACITORS 2.2mf - 1000MFd 100 £1.60. 
BAG OF MIXED RESISTORS t watt carbon film pre-formed type all with long 
leads plus some t watt std types 250 for £1 .60. 
FEEDTHROUGH CAPACITORS 1 OOOpf 500v solder in type. :>" dia. 10 tor 28p. 
FERRITE RINGS 12mm dia 10p ea. FERRITE BEADS FX 1115 10 for 20p. 

PRICE LIST 15p STAMP - FREE WITH ORDER. 
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Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics-
now it can be your turn . Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success. 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tl!ition until is 
the key to our outstanding record In the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, TV Electron.ics !echnicians 
Technical CommunicatIOns 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

QualifY for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects:-
G.C.E. Engineering Purchasing 
60 subjects Farming Sales 

at "0" & Heating Storekeeping 
HA" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

POST OR PHONE TODAY FOR FREE BOOKLET. 

•1 ICS To: International Correspondence 5 
Schools . 

• SINCE 1890 = = Dcrl. K276 Illlcrtex l House. London = i SW8 4UJ or telephone 622 9911 5 i Subject of Interest. . . . . . . • . • . . . . . . . . . . . . . . . . . . • . . . .. = 
Na me ! 

i · Address • 

= = = ....... ... .. ....... .. .... .... .. .... ... ............ .............. == 

.. iu.i 
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When replying to Classified Advertise-
ments plea se ensure : 

(A) That you have clea rly s t ated y o ur 
re qu ire ments . 

(8) That y o u hav e e n c losed t h e ri ght 
remittance . 

(C) Th a t y o ur name and address is 
writte n in blo ck cap itals, a nd 

(D) That your letter is correctly a d-
dressed to the advertiser. 

This w ill assist adve rtisers in proce ssin g 
and despatching orders with t h e min i-
mum of delay. 

Receivers and Components 

BALLARD'S OF TUNBRIDG E WELLS have moved to 
54 Grosvcnor Road. no lists. S.A.E. all enqui ries phone 
Tunbridge Wells 3 1803. 

BRAND NEW COMPONENTS 
BY RETURN 

IE242R·6M21-l p 
! W ' i W 1:11 l W Metal Film E12 Series l OR-2M2-2p 

Ceram ic E12 l00V 2% 1.Bpf. to 47pf.- 3p 
2% 56pf. to 330pf.-4I>. 10'!6 390pf. 4700pf.-4p 
Plate Ceram ic SOV Wkg. Vertical Mounting. 
E12 22pf. to & E6 to 47Kpf.-2p 

'0.15 '& 0.22_p. 0.33 & 0.4/-8p 
0.68-11 p. 1.0-15p. 1. 5-20p. 2.2-22p 
ELECTROLYTIC . W ire Ended (MfdaNol1sl. 
0.47/50 50 /V25 6, 100/25 7, 470/25 11, 
1.0150 50 /V50 6, lOO/50 .. 470/40 l ip 
2.2/50 50 47/16 6p 220/16 8, 1000/15 150 
4.1/50 50 47/25 6p 220/25 t, 1000/25 18, 

50 6p 220/50 ID, 1000/40 350 
22/16 6p 100/16 7p 470/16 11, 2200/16 20, 
TANTALUM BEAD SUBMINIATURE ELECTROLYTICS. 
0. 1. 0.22. 0.47. 1.0, 2.2 , 35V & 4.7 • 6.3V-14p 
4.7/ 16V & 25V-15p. 10/16 & 22/6-20p. 10/25-29p 
1 22/W11i1, 7 
Polyatyrene 63V W kg . E12 Series Long Axia l Wires. 
10 pf. to 820 pl.-3p. 1000 pf. to 1O,000pf.-4p 
TRANSISTORS. 
8C107/8/9 lOp BC182L Bp BF197 lOp 
BC147/8/9 lOp BC 1S4L Sp BFY50/5 1/52 1Sp 
BC157/ 8/9 tOp BC212l Bp BFX8B 2Sp 
BC54 7C/SC/9C 7p BCY70 1Sp 2N2926 7p 
BC557C/8C/9C 7p SF 194 t Op 2N3055 SOp 
8 Pin D.I. L. Le's 74 1 Op/amp.-18p. 555 Timer- 24p 
Holders 8 pin-gp. 14 Pin-l2p. 16 Pin-14p . 28 Pin-2Sp 
40 Pin-30p. 
DIODES h:i. i.v ./llmpa). 
75/25mA l N4148 2 p 1250/1A BY127 tOp 
lOO/ l A lN4002 4p 400/3A IN54041 4 p 
SOO/1A l N4Q06 Gp 60/ l.SA SIMl 5 p 
lOOO/ I A l N4007 7p 30/ 150mA AAY32 12p 

ZENER DIODES. 
E2 4 Series 3V3 to 33V 400mW-8p. lW- 14 p 
LE.D:.3 mm. & 5 mm. Aed-10rc' Green. Ye llow-14p Ja::;A 
VOLTAGE REGULATORS +. 5V, 8V. 12V. 15U'100mA.-35R 
5V. 8V. 12V, 15V. 18V & 24V 0.5A-60p. 1 A_5p 
PRESET POTENTIOMETERS 
50mW& tw I ODA to' , MO-7p. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 ORN . 

V.A.T. Inclusive Prices, Pos tage 15p 
(FREE over £5.00) 

SMALL ADS NOTICE TO 
READERS 

Th e prepa id rate fo r c lassified advert isements is 28 p e nce 
per word (mi ni m u m 1 2 words!. b o x numb er 60p extra . Whilst prices a/goods shown in 
Semi-display sett in g £9. 50 p e r s ing le colu m n centim e tre classified advertisements are 
(mi nimum 2·5 c m s!. All cheques, posta l o rde rs e tc .. to b e 
m ade payable to Pract ica l Wireless and crossed " Ll oyds correct at the time a/closing/or 
Ba n k Lld" . Treasury n otes should a lways b e se nt reg istered press, readers are advised to 
post. Advertiseme nts, together with remitta nce sho u ld be check with the advertiser both 
se nt to the Classified Adverti sem e nt M a nage r, Practica l prices and availability of goods 
Wireless, Room 233 7 , IP C Magazines Li m ited, King's Reach 
Tower, Stamford St., Lo ndon, S E1 9 LS. (Te lep h o n e 01-26 1 be/ore ordering/ram non-currenl 
5846). issues a/ the magazine. 

----' 

C RYSTALS MA DE TO OR DER within 6 weeks. TONNA IF9FT) Zm. 10 ond 23 ... ANTENNAS 
4-105M Hz. wire or pins. £3.90 each inclusive. HARTLEY 144MHI 435MH. 
CRYSTALS. G reen Lane. Milford. Godalming. Surrey 4 elemeOl £t420 19 element £19.00 

9 elemem fixed £1 6.56 19 element cfOssed £30.14 GU85BG. 9 element pOri able £16.44 21 element £Z6.43 
gelementclossed £Z8.15 21 element ATV £26.43 

24"/20" MONO S/S TELEVISIONS (Bush A 774 chassis) 
13 element porlable- £Z9.75 1296MH. 
16 element £31.14 23element e £Z8.75 

£ I 0 each working. Minimum order ten . De li ve ry anywhere. 135MHr S.tetlite Band 750 4 x 23 element antennas - power 
TcI: (0706) 623404. gelemenl clDssed £35.67 spliuer-stackin!l frame £1 61 .46 

·Oenotes 500 only_ All others 500 or 750 impedance 
TELESCOPIC PORTABLE MASTS 18ft - £16.76. 25h - £24.94. 

BOURNEMOUTH/BOSCOMBE. Electronic components Carriage ex"a f3.50. All prices include VAT ,if 15%. CWO .- VIS,'" -
} CCESS . Send 30p lor lull catalogue 

specialists for 33 vcars . Forresters (National Radio • y. RANDAM ELECTRONICS (PI. 12 CDndurt Rclid. 
Supplies) late Rd. now at 36. Ashley Rd .. Abingdon. 0,"" OX1 4 tOB. TII. 0235 23080 124 hOURI. 
Boscombe. Tol. 302204. Closed Weds. 

T.V.I. F ILTERS Type I for channels 23 upwards , type 2 ANTI-TVI T RA P DI POLES 
for areas where Channel 2 1 and 22 are used £5.60 each. 1981 Ra nge: Shortwa ve liste ner Ae rials 
Fil tered mains lead suits T.V. Stereo etc. £4.94 each. Stereo Indoor models £14.50 & £27 .50 
speakcr fi llcr accepts 2 speakers up to IOOw £4.95 each. Ou tdoor models £ 30.00 & £36.00 
24. to I2v VOLTAG E RED UC ERS. l A version will run Li sts 10 x 8 in 17p SAE, Aerial Gu ide 50p 
Radios/Cassettes/T. V.S £ 10.45 each. 3A version £ 18.95, Indoor and Invisible Aeria ls £ 3.50 

-,5A version (7A surge) for that really big job £24.45 each . Callers Welcome Tel: 03986-215 
Prices include V A T. Postage 45p. Orders over £50 post G2DYM, U plowma n, Tiverton, Dev on. 
free. Trade enquiries invited. APEX ENTERPRISES, 329 
Welford Road. Leicester. Telephone 0533704284. 

V HF TUNE RS. Record Accessories 
140- 150MHz. 1 0 .7M Hz IF mechanica ll y tuned (ine 
s/m drivel Moslet RF amplifie r section £8.75 inc pp. STYLE, Cartridges for Music Centres. etc .. Free list no. 30 Identica l 65-75M Hz versions ideal 4M/E. Eu rope 
Fm band and a irband models available. 10.7M Hz fo r S.A.E. includes Leads. Mikes, Phones etc. FeJstead 
Wideband FM IF mod ule £4.00. Elect ronics. Longle), Lane. Gatley. C headle Ches. , SK8 
TVDX equipment , VHF/UH F convertor £10.50. 4EE. 

SA E Data. Lists. 
H. Cocks. Cri pps Corner. Ro be rts bridge. S ussex. Educational Tel. 058083 317. 

WE REPA IR/RESTORE valve type communication CAR EERS in Marine Elect ronics, Courses commencing 
receivers with a onc year guarantee. For a free quote September and January. Further details, The Nautical 

. telephone Corby 61697 .. Vintage British Rad io College, Fleetwood FY7 8JS. Te!. 039 17 79 123 . 
Components Co .. 22 Thurso Walk, Corby. Northants. - . 

TECHNICAL TRAINING 
WI NTON TUNER. COMPLETE designer approved kits Get the t ra ini ng you need to move up into a higher 
for this fabulou s project will be available mid·Augusl. Send pa id job. Take the first step now-write or phone 

for your free li st now. Hart Electronic Kits Ltd .. Penylan ICS fo r de ta ils of ICS specia li s t ho mestudy courses 

Mill. Oswestry. Shropshire. Te!. Oswestry (0691) 2894 . . on Radio. TV. Audio Eng. and Servicing. Elect ro nics. 
Compute rs. a lso self-b uild radio ki ts . Fu ll details 
fro m : 

PREWAR ONWARD VALVES, WIRELESS. SAE. Sole ICS SCHOOL OF ELECTRONICS 
Electronics. 37 Stan ley Street, Ormskirk. Lancs. Dept. 277K Intertext House , London SW8 4UJ 

Te l. 0 1-622991 1 (a ll hoursl 
State if under 18 

Books and Publications 
COLOUR TV SERVICING 

STATION LOGBOO KS with invaluable reference in- Lea rn the techniques of servicing Colour TV sets 
formation £2.25. Mobile Minilogs SOp. Call sign Window through new homestudy course a pproved by 
Stickers £1.50. Reauprint, Mehham Road. Honley. leading manufact ure rs. Covers principles, practice 
Huddcrsfidd. Trade/Club enqui ries welcome. Tel. 0484- and alignm ent with nu merous ill us tra tions and 
062824. diagrams. Other courses for rad io and audio se r-

vic ing. Full details fro m: 
ICS SCHOOL OF ELECTRONICS 

OUT OF PRINT BOOK SERVICE. 17 Fairwatcr Grove De p t. 277K- Inte rtext House, Londo n SW8 4UJ 
(E). Cardiff. Send S.a.e. for details. Tel. 01 -62299 11 (a ll hou rsl 

State if under 1 8 

BOOKS, BOOKS, BOOKS. Large range of radio and 
eleclronics books in stock. Send S.a.e. for lists. Servio 

CITY & GUILDS EXAMS Radio. Dept. PW8 156-158 Menon Road. Wimbledon. 
London SW 19 lEG. Study for s uccess with ICS . An ICS homestudy 

course will ens ure tha t you pass your C. & G. 
exam s. S pecial courses for: Te leco ms. Technicians. 

Aerials Electrical Insta llations, Radio. TV & Electronics 
Technicians. Radio Amateurs, Full deta il s fro m: 

ICS SCHOOL OF ELECTRONICS 

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34. Dept. 277K Intertext House, London SW8 4UJ 
Tel. 0 1-6229911 (all hou rsl 140' £8.84 inc. V AT. Postage £ 1.75 T.M.P. Electronics State if under 18 w W Supplies. Britannia SlOres. Lees ood. Nr. Mold. N. ales 
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TELEVISION COMPUTER 
COMMUNICATION & 
RADAR SERVICING 

TWO YEAR full-time Modular 
Diploma course to include a high 
percentage of practical work. 
• ELECTRONIC PRINCIPLES 

• MONO TV & CCTV 

• COLOUR TV & VCR 

• MICROELECTRONICS & 
DIGITAL TECHNIQUES 

• MICROPROCESSORS & 
COMPUTERS 

• COMMUNICATIONS & 
RADAR 

Each of the above Modules are 13 weeks 
in duration. Individual Modules can be 
arranged for applicants with suitable 
electronics background. 
Tuition fees (UK lit Overseas) £1500 
per year (i.e. £500 per Module). 

Next session starts September 14th 

Prospectus from : 

LONDON ElECTRONICS 
COLLEGE 

Dept: PP; 20 Penywern Road. 
London 5W5 95 U. Tel : 01-373 8721 . 

Courses 

COURSES - RADIO AMATEURS EXAMINATION. 
City & Guilds. Pass this important examination and obta in 
your GS licence, with an RRC Home Study Course. For 
details of this and other courses (GCE, professional ex· 
aminations etc) write or phone - THE RAPID RESULTS 
COLLEGE. DEPT. lXI. Tuition House, London SWI9 
4DS. Tel: 01 ·947 7272 (Careers Advisory Service) or for 
prospectus requests ring 0 1·946 1102 (24hr Recordacall). 

Service Sheets 

G.T. TECHNICAL INFORMATION SERVICE 
76 CHURCH ST., LARKHALL, LANARKS. 

Any full size service sheet - still only £1 + s.a.e. 
Thousands of different sheets & manuals in stock (many of these only obtainable from us) 

Repair data your named T.V. £6 (with circuits £8) 
Domestic Equipment Manual Vol. 1 £13.50 (updatings free for 1 year) 
S.A.E. for free newsletter, price lists, any quotation, bargain offers, unique T.V. publications. 
2 big catalogues listing thousands of service sheets and manuals with £4 worth of vouchers -
special offer £2 + large s.a.e. 

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. after 10. 

SERVICE SHEETS, Radio. TV etc. , 10,000 models. 
Catalogue 25p. plus S.A.E. with orders. enquiries. 
TELRA Y, 5 Henderson Street, Preston PR I 7XP. 

BELL'S TELEV[SION SERVICES for Service Sheets on 
Radio. TV etc .. £ 1.00 plus S.A.E. Colour TV Service 
Manuals on request. S.A.E. with enquiries to B.T.S., 190 
Kings Road. Harrogate. W. Yorkshire. Tel. (0423) 55885. 

SERVICE SHEETS from 50p and S.A.E. Catalogue 
and S.A.E. Hamilton Radio. 47 Bohemia Road, St. 
Leonards. Sussex. 

Personal 

CHRISTIAN SINGLES HOLIDAYS. Weekend 
houscparties. friendship. contacts nationwide. C.F.F. 
Dept/ B89. Edenthorpe, Doncaster. 

Forthcoming Events 

RADlOTHON North Western Bring and Buy Sale and 
Marathon Radio Operation Station for Charity. Boat regat-
ta and Olhcr family entertainment, in the pleasant surrounds 
of San key Valley Linear Park near Warrington, Cheshire. 
Sunday August 9th. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All 
types considered - Must be new. Send detailed list - OlTer 
by return - WALTONS, 55A Worcester Street. 
Wolverhampton. 

PRE· 1936 WIRELESS COMPLETE. Prefer American 
Pilot. View Sussex. Box No. 153. 

WE BUY SURPLUS ELECTRONIC COMPONENTS, 
PCB's etc. for cash. Tel: (0703) 785862. 

30.000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

TV Monas,. Radios £1 .25 - Tuners £1.25 - Tape 
Record Players, Transistors from £1.25 - Car Radios, 

in stock. All TV shee ts are full length 24 x 12", not in Bits &. 

not in s lock. S.A.E. please. 

C. CARANNA 
71, Beaufort Park, London NW11 8aX 

01-458 4882 I Moll Ord.,1 

For Sale 

TRIO 9000 as new boxed manual etc. Leatherhead 74298 
after 6 r.m. 

COLLlNS RECEIVER FOR SALE. 388/ uRR Military 
Version of 5113 . . £200.00 o. n.o. Phone (0257) 481 -617 
weekend s. 

'PURBECK OSCILLOSCOPE complete and working, 
Watford case £60. Phone 061 9806594. 

EMIGRATING. For sale. TS520SE with CW filter .. 
£350.00 Cl.n .o. GsUUR. Bath 833433. 

P.W. [966· [967; r.E. 19651967. Foxon. 031 ·556-2361. 

300 + MIXED PW, E.E. E.T.I. Mags. Most mint condition' 
1960· 198 1. Buyer collects. £75. Thanet 51061. 

NEW BACK ISSUES of '-Practical Wireless" available 
90p each post free. C heq ue or uncrossed pl O returned if not 
in slack. Bell's Television Service. 190 Kings Road, 
Harrogate. N. Yorks. TcI: (0423) 55885. 

BEARCAT 220FB, 2 mths old. still boxed. perfect 6 mths 
guarantee. £210. or straight swap for SX200 receiver. 
Southend 615249. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 
Please insert the advertisement below in the next available issue of Practical Wireless for .......................... .......... insertions 
I enclose Cheque/P.O. for £ ............ .... .. .. ............ .. 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME ............... .................. ...... .. .. .. .............. .... ........... ............ .............................. ............. . 

ADDRESS ................................................................................ .... ........ ... ..... ......... .... ...... . .. 

Practical Wireless, August 1981 

Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
GMG, Classified Adverti.ement Dept., Rm. 2337, 
King'. Reach Tower, Stamford Street, 
London SE1 9LS Telephone 01-2615846 
Rate 
2ap per word. minimum 12 words. Box No. 60p extra. 
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Miscellaneous 

CRYSTALS Brand new high-precision. You benefit from 
very large stocks held for industria l supplies. All normal Iraq 

5·0.6·0.7·0.8·0.9 ·0.10·0.10·7. 12·0. 15 ·0 . 16 ·0. 18·0. 
20·0, 38 ·6667 MHz. £3 ·35 . Selected freQs stocked in 
Glider. Marine and 27 MHz bands. Any !feq made to order in 
8 weeks from £4·10. 2-3 week service available. 
FILTERS Vour best source for 6 and 8 pole and rnonolithics 
for AM, CW. 558, FM . on 455 kHz. '·6, g·O. 10 · 7. 21·4 
MHz, etc. 
Prices inc. VAT and UK post. SAE lists. 

\ 

P. R. GOllEDGE ELECTRONICS 
G3EDW, Merriott, Someraet, TA18 6NS. 

T.I : 0460 73718 

UK AIRCRAFT FREQUENCIES List including spot 
frequencies of ai rports. air traffic control services. weather 
reports. navigation beacons. etc. £1. UK MARINE 
FREQUENCIES LIST including spot frequencies of coast 
stations. (plus broadcast times). port operations. navigation 
beacons, etc . £1. INTERNATIONAL DISTRESS 
FREQUENCIES CHART 75p. Prices include postage. 
same day despatch. PLH Electronics. 20 Vallis Road . 
Frome. Somerset BA I1 3EH. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Telephone 01531 1568 

ENAMELLED COPPER WIRE 
SWG 1 Ib 80z 40z 2 oz 
8t029 2.76 1.50 0 .80 0.60 

30 to 34 3.20 1.80 0.90 0.70 
35 to 39 3.40 2.00 1.10 0 .80 
40 to 43 4 .75 2.60 2.00 1.42 
44 to 47 5.90 3.40 2.39 2 .00 
48 to 49 15.96 9.58 6 .38 3 .69 

SILVER PLATED COPPER WIRE 
14 to 30 6.50 3.75 2.20 1.40 

TINNED COPPER WIRE 
14 t030 3.85 2.36 1.34 0.90 

Prices incl. P&P and VAT. Orders under £2 add 20p. 
SAE for list of Copper/Resistance Wire. 

Dealer enquiries welcome. 
Reg. Office 22, Coningsby Gardens. 

TIME WRONG? 
MSF CLOCK is ALWAYS CORRECT - never gains 

or loses. SELF SETIING at switch·on. B digits 
show Date. Hours. Minutes and -Seconds, auto 
GMT/BST and leap year. also parallel BCD out· 
put. receives Rugby 60KHz atomic time 
signa ls. built-in antenna. 1000Km range. GET 
the RIGHT TIME. £62.80. 

LOSING OX UNDER QRM7 DIG il OUT with a 
Tunable Audio Notch Filter, between your 
receiver and speaker. BOOST your DX/QRM 
ralio. 40dB notch. hear WEAK OX. £13.80. 

CAN'T FIND DX7 Get SPOT·ON with a Crystal 
Calibrator, between your antenna and receiver, 
1 MHz. 100. 25K Hz MARKERS. £23.80. 

Each fun-to-build kit includes all parts, printed 
circuit, case, instructions, postage etc, money back 
assurance so GET your NOW. 

CAMBRIDGE KITS 
45 IPVI Old School Lane, Milton, Cambridge. 

PRINTED CIRCUITS. Make your own simply. cheaply 
and quickly! Golden FOlOlak Light Sensitive Lacquer -
now great ly improved and very much faster. Aerosol cans 
wi th full instructions £2.25. Developer 35p. Ferric Chlo ride 
5Sp. Clear Acetate sheet for master 14p. Copper· clad 
I'ihre-glass. Board approx. I mm thick £ 1.70 sq. ft. 
Post/ Packing 75p. WHITE HOUSE ELECTRON ICS. 
P.O. BOX 19. Castle Drive. Penzance. Cornwa ll. 

RECHARGEABLE 
BATTERIES 

PRIVATE & TRADE ENQUIRIES 
WELCOME 

FULL RANGE AVAILA8LE. SAE FOR LISTS. £1·45 fa, 
Booklet "Nickel Cadmium Po ...... er' · plus Catalogue. Write or 
ca ll . Sandwell Plant Ltd, 2 Union Drive, BOlDMERE. 
SUDaN COLDFIELO . WEST MIDLANDS. 021 3549764 

• EW SEALED LEAD RANGE AVAlLA8LE • 

OX SHORTWAVE Maritime Radio Station Guide. 
worldwide. over 100 stations. over 900 frequencies. maps, 
.£ 1.75. B. J. Phillipson (PWI. 20 Church Meadow, 
Rhydymwyn. Clwyd. _;.< 
C.W.A.S. ALARM. Send now for the latest discount 
l:ata!ogllc or Profess ional Burglar Alarm Equipment. 
C.W.A.S. Alarm. I1 Denbrook Walk, Bradford BD4 OQS, 
W. Yorks. Phone 0274 682674. 

W A VEGUIDE. FLANGES & DISHES. All slandard sizes 
& alloy stock. Special sizes to order. Call EARTH 
STA TIONS. 01 ·228· 7876. 22 Howie Street. London SW II 
4AR. 

Southern Valve Co., 
2nd Floor, 6 Potter. Road, New Bamet, Herts. 

. Despatch. Telephone afternoons preferred. Not Thursday 

. Valves. Tubes. Aerials etc by LEADING-MAKERS. Send SAE 
i Lists or Phone for current prices. Counter or MAil ORDER. NO 

COD. Speedy Despatch assured. No order under (1 . 

I 

Closed Thursday. Telephone Shop Hours. 

SUPERB INSTRUMENT CASES by Balel\i. 
m:lnufactured from P.V.C. Faced steel. Hundreds of people 
and indu stri al users arc choosing the cases they requi re 
from o ur v3st range. Competitive prices start at a low 
.c I .05. Chassis punching facilities at very competitive 
prict!s. 400 models to choose from. Suppliers only to 
Industry and the Trade. BAZELLI. (Dept No. 25). St. 
Wilrrid's. Foundry lane. Halton. Lancaster LA I 6L T. 

PSYCHOTRONIC GENERATORS, gravity lazers. 
ckctrokincsis. dt!ctrophotography. skinvision. S.A.E. 
4" x 9". Paralab. DownlOn. Wilts. 

FREE FREE FREE 
Parking for 4000 cars at the 
SUSSEX MOBilE RAllY 

Brighton Raceground 

19th JULY 1981. 10.30 to 6 pm. 
All the usual traders exhibit ing. Many 

attractions for all the family. 

PLEASE MENTION 
PRACTICAL WIRELESS 

WHEN REPLYING 
TO ADVERTISEMENTS 

MIGHTY NINETY PACKS ALL 90PE •. lnc. VAT. 
BUY SIX PACKS AND GET A SEVENTH PACK FREEI 

PLYMOUTH TELECOM 
SERVICES 

MN1 
MN2 
MN3 
MN4 
MN5 

POSTAGE UP TO 4 PACKS 15p PER PACK. 5 PACKS OR MORE POST FREE. 

300 t watt pre-formed resistors. MN31 15 assorted trimmer caps. 
200 t and t watt resistors. MN32 15 30pF beehive trimmers. 
100 1 and 2 watt resistors. MN34 25 min. glass reed switch. 
50 wire wound resistors. 

MN40 I 50 polystyrene capacitors. 
100 metal oxide resistors. 

MN42 10 BC1D7 transistors. 

(Formerly Radiofon) 

Larger range of antennas & accessories 
for the 

CB : AMATEUR 
MARINE: BUSINESS 

MOBILE RADIO USER 
+ comprehensive range of components, 

books etc. available from our 
CONSTRUCTORS 

CORNER = 
Larger shop - better value than ever 

96 UNION STREET 
PLYMOUTH PL 1 3EZ 

Tel. (0752) 21581 (Opp. Palace Theatre) 

OPEN 9 a.m.-S.30 p.m. MON-SAT INC. 

84 

MNS 12 assorted potentiometers. 
MN43 10 BC1Ds transistors. 

MN7 25 assorted pre-set resistors. 
MN44 10 slide switches splco. MN8 50 assorted electrolytic caps. 

MN9 100 assorted ceramic caps. MN51 10 ·2" red led. 
MN10 100 mixed caps, poly, ceramic. MN52 la ·125" red led. 

elect, mica, etc. MN53 20 D·' mfd 25V ceramic disc. 

MN13 20 assorted transistors. MN54 200 ·0 1 mfd 25V ceramic disc. 

MN14 40 1 N4148 diodes. MN58 2 x CA723 voltage reg . 
MNS1 3 x TIP32 transistor. 

MN22 8 ·2 " LEO's wi th clips 4 red , MNS2 3 :.: TIP3 1 trans istor. 
2 yellow. 2 green). MN63 30 mixed polyester caps., 

MN23 l ib nuts. screws. washers. etc. C280, Siemens, etc. 
Microwave Modules as described in Practical Wireless " Exe" (Wessex Alarms!. Project 
complete with horn. £8.00 .. SOp postage. 

CHORDGATE LTD (DeptC) 
75 Faringdon Road, Swindon, Wilts. Tal. (0793) 33877 

Retail premises at above address. I - _ __ -'-______ . __ J 

RADIO!TAPES BARGAINS 
LW/ MW/Mains/Battery Radios 

£9.00 each (P&P £ 1.00) 
LW/ MW Car Radios with speaker 

£9.00 each (P&P £1.00) 
Small VHF/ MW Battery Radios 

£7.00 each (P&P 50p) 
B·C60 High gain Cassettes 

AERIAL AMPLIFIERS 
Aeria l amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficult areas. 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 

£2.00 (P&P 50p) 
5-C90 High gain Cassettes B11 - Fo r stereo or standard 

£2.00 (P&P 50p) VHF/ FM radio. 
Stereo Headphones with lead and 812 - for VH F lelevision band 1 & 3. 

Jack Plug £4.50 (P&P 50p) All amplifiers are complete and ready 
to use Battery type PP3 or 8V to 18V 

Maximum Postage Charge £ 1.00. DC next 10 the set type fitting. 
Money refunded if not sa tisfied. PRICES £6·70 each. 

Signal Injectors with (pre-set) variable AF. which emits RF harmonics 
into the UHF band. Protected up to 300 volts DC. Complete with leads 
£5.70 each . 

All Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Leaflets. Access Cards. 

ELECTRONIC MAILORDER LTD, 
62 Bridge St. Ramsbottom. via Bury, Lancs. BlO 9AGW. 

Tel Rams (070 682) 3036. 
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VALVES EYSl 0.95 POSOO/510 UAF41 1.20 5Bi2S5M SF11 1.50 
EY81 0.65 4.30 JBF80 0.70 11.50 SF14 1.15 
EYBS/8) 0.60 PFL100 1.10 JBF89 0.70 SB/1SBM SF15 1.30 

Al0SS 1.40 ECH41 1.20 EY88 0.65 2.80 UBl1 1.2S 8.60 SF1) 1.15 
A1293 6.60 ECH81 0.70 E1BO 0.70 PL3S 1.25 UBL21 1.75 SH46Y 1.30 SF23 0.75 
A2900 9.20 ECHB4 0.80 E1Bl 0.70 PLBl 0.85 UCC84 0.85 SU46 0.75 6F24 1.75 
ARB 0.75 ECl80 0.70 G'501 1.30 PL82 0.70 UCC8S 0.70 SV4G 0.75 SF33 10.50 
ARP3 0.70 ECL82 0.75 6132 1.05 PL83 O.SO UCF80 1.30 SY3GT 0.80 SGAB 0.90 
ATP4 0.60 ECLB3 1.40 G133 4.20 PLB4 0.95 UCHBl 0.75 S13 1.50 SGH8A 0.95 
812H 3.90 EClBS 0.80 G134 2.30 PLS04 1.45 UCLB2 0.95 5Z4G 0.75 SHS 1.60 
C'31 1.40 ECLBS 0.90 G13) 3.90 PLSOB 1.95 UF41 1.25 S14GT 1.05 SJ4 1.35 
OAF9S 0.70 EF3)A 1.50 KTSS 6.30 PLS09 2.90 UFBO 0.95 S/30l2 0.90 6J4WA 2.00 
OETZ2 21.9. EF39 1.25 9.20' PLS19 320 UFBS 0.95 SAB) 0.70 SJS 2.30 
OF9S 0.70 EF40 1.25 

KT88 8.95 PLB02 3.20 UL41 1.50 SAC) 1.15 SJ5GT 0.90 
OK9S 1.20 EF41 1.30 13.80' P'3J 0.70 ULB4 0.95 SAGS 0.60 SJS 0.65 
OH)S 0.75 EFBO 0.65 MH4 2.50 P'BO 0.70 UMBO 0.90 SAHS 1.15 SJSW 0.90 
OL92 0.60 EFB3 1.75 MLS 2.50 P'BlIBOO UMB4 0.70 SAKS 0.85 SJ) 1.20 
O'BS/B) 0.65 EF8S O.SO N)B 9.90 0.80 UY82 0.70 SAKB 0.80 6JESC 2.95 
O'B02 0.S5 EF8S 0.75 OA2 0.70 PY82 0.S5 UY85 0.85 SALS 0.80 SK) 0.80 
E551 14.20 EF91 1.50 082 0.80 P'83 0.80 VR105/30 SAL5W 0.85 SK1G 0.50 
E88CC 1.60 EF92 2.90 PABC80 O.SO PY88 0.85 1.25' SAMS 4.20 SKBG 0.85 
[88CC101 EF9S 0.66 PCBS 0.7S P'SOO 1.70 VR1S0/30 SAMS 1.50 SLSM 2.80 

3.10 EF9S O.SO PCBS 0.95 PY809 6.45 1.35 SANBA 2.50 SLSG 2.50 
E92CC 1.20 EF1B3 0.80 PCBB 0.95 PY801 0.80 XSS 0.95 SA04 3.40 SLSGC 2.10 
E1BOCC 2.80 EF184 0.80 X61M 1.70 SA05 1.00 SLSGT 1.26 
E180F S.30 EFB04 4.95 XR1 ·S400A SAOSW 1.60 SL7G 0.65 
E1B2CC 4.95 EFB12 0.75 VAT. INCLUDED 82.90 SASS 1.15 611B 0.70 
EA1S 2.25 EFL200 1.85 ZJS9 9.00 SATS 0.90 SLOS 2.95 
EABCBO O.SO EH90 0.65 PC900 1.15 "OV03/10 ZJ49 0.75 SAUS 0.80 SL020 0.70 
EB91 O.SO EL32 1.10 PCC84 0.50 2.86 1800U 3.45 SAVS 0.85 SOlG 1.30 
EBC33 1.15 EL34 1.60 PCC89 0.85 00V03/20A 1801U 3.15 SAX4GT 1.30 SSA7 1.00 
EBC90 0.90 2.90 PCC189 1.05 lUO 1803U 3.95 SAXSGT 1.30 SSGl 1.15 
EBF80 0.60 EL3) 4.40 PCFBO 0.80 00V03/2SA 1900T 2.45 688G 0.40 SSJ) 1.05 
EBFB3 O.SO EL3B 4.60 PCF82 0.70 2120 lA3 0.85 SBAS 0.55 SSKl 0.95 
EBFB9 0.80 EL41 1.40 PCF84 0.75 00VOS/40A 114 0.50 SBES 0.60 SSL1GT 0.85 
ECSl 0.S5 ELBl 0.95 PCF8S 1.50 18.10 lR5 O.SO SBGSG I.S0 SSN1GT 0.80 
EC91 3.40 ELB2 0.70 PCFBl 0.50 OV03·12 154 0.45 SBJS 1.30

1 SSRl 1.10 
EC91 0.85 ELB4 0.80 PCF200 1.60 420 lSS 0.45 SB01A 0.B5 SSOl 0.95 
ECCBl 0.S5 ELBS 0.95 PCF201 1.65 SC1/400 4.50 lT4 0.45 SBAl 4.40

1 SVSG 1.50 
ECCB2 O.SO EL90 1.00 PCFBOO 0.50 SC1/S00 4.50 lU4 0.80 SBWS 5.20 SVSGT 0.95 
ECCB3 0.S5 EL91 4.20 PCFBOl 1.75 SPSl I.BO lX2B 1.40 SBWl 0.90 SX4 0.16 
ECCB4 O.SO EL9S O.BO PCF802 0.B5 TI21 18.50 1021 0.90 SC4 0.50 SX4WA 2.10 
ECC8S 0.60 El504 1.70 PCF80S 2.45 U2S 1.15 2K2S 11.90 SCS 0.55 SX5GT 0.65 
ECCBS 1.40 El509 2.10 PCF806 1.20 U2S 1.15 2Xl 1.15 SCHS 8.20 6YSG 0.90 
ECCBB O.BO EL802 1.70 PCF808 2.06 U21 1.15 3A< 0.10 SCLS 1.70 S24 0.70 
ECC189 0.95 EL821 8.20 PCH200 1.35 U191 0.B5 30S 0.50 SCY5 1.15 lBl 1.15 
ECC804 0.90 EL822 9.90 PCL81 0.16 U281 0.70 3022 23.00 SOS 0.10 lY4 1.00 
ECF80 0.85 EM31 1.60 PCL82 0.95 U301 0.65 3E29 10.00 6EA8 3.20 902 0.70 
ECF82 0.S5 EM80 0.B6 PCL84 0.90C USOO 11.50 354 O.SO SFS 1.80 90S 2.90 
ECF801 1.05 EM81 0.B5 PCLB6 1.05 U801 0.90 SB/254M 6FSGB 1.10 10C2 0.B5 
ECH34 2.25 EM84 0.B5 PCLBOS/BS UBC41 1.20 14.00 SFl 2.BO 10F18 0.10 
ECH35 1.70 EMBl 1.15 1.25 UABC80 0.15 SF8G 0.85 10P13 1.20 

POSTAGE : £1·£3 30,. £HS 40,. £5·flO 4S,. £10·£lS 'SPECIALQUALlTY 
BOp. Dyef £15 free minimum order £1 COLOMOR 901353/ 
A lot of these valves are VALVES AND London 

(ELECTRONICS) LTD. Imported and prices TRANSISTORS 170 Goldhawk Rd., London W.12 vary tor each delivery, 
so we reserve the right Telephone enquiries Tel. 01-743 0899 for valvea, Iranala· to change prices for tors, etc.; retail Open Monday to Friday 9-1 pm. new stock when un- 749 3934, trade and 2.00-5.30 pm. avoidable. export 743 0899. 

Photo Acoustics Ltd 
MICRO COMMUNICATIONS DIVISION 

Number ONE for:-

TR9000 

SOUND 
ADVICE! 
Talk to our 
experienced 
Staff-
G3TGE DEREK 
G3TLE ROY 
G8PWS - STEVE 
G8BNR - DICK 

58 HIGH ST., NEWPORT PAGNELL 
BUCKS. TEL: (0908) 610625 

TRIO 
ICOM 

VAESU 
and 
FDK 

TS830S 

255a ST. ALBANS RD., 
WATFORD. TEL: 32006 

CREDIT CHARGE 
MAIL ORDER 

Practical Wireless, August 1981 

We/lelft 
ALUMAST 

The ALUMAST is a 15in (375mm) wide triangular cross section lattice 
sectional aluminium mast based on a 10ft 13·05m) section length. It is 
supplied "knocked-down" in a tubular carton for ease of transport, but can 
easily be assembled needing no special tools or skills. The system includes 
top plate with bearing sleeve, rotor plate and a choice of a fixed base frame 
IFB-ll or one with hinge joints IHB-ll to enable the mast to be pivoted at 
ground level. Guy brackets are available for use at heights above 30ft. 

• Made from high strength corrosion resistant alloy using WESTERN 'S 
EXCLUSIVE 'W' section leg extrusions. 
Easy assembly using bolts .and " Nyloc" lOCking nuts for security. 

• Free-standing to 30ft (9·15m) with a typical tri-bander plus VHFIUHF 
antennas. 

• 'Heights to 200ft (61 m) with appropriate guy configurations (ask us for quotes). 
• Lightweight - only 251b (llkg) per 10ft (3·05m) section. 

30ft (9 ·15m) mast is del ivered in a tube only 10ft 6in (3·2m) long. 6in 10·126m} 
dia, 

A COMPLETE 30ft (9 ·15m) 
MASTfor 

375/PSS/3; HB-'; RMP-'; TP-' 
£240.35 

375/PSS/3 
375/PSS/1 
HB-l 
FB-l 
RMP-l 
TP-l 
GB-l 

FULL PRICE LIST 
30ft mast 13 sections) 
Additional 10ft section 
Hinged base unit 
Fixed base unit 
Rotor mounting plate 
Top plate with sleeve 
Guy brackets Iset of 3) 

All prices include carriage and VAT at 15% 
For Scotland - add £10 extra carriage 

Wcutcun I:lccltonicl (UH) ltd 

£184.00 
£62.68 
£31 .05 
£21.85 
£12.08 
£13.23 
£11 .50 

FAIRFIELD ESTATE, LOUTH, LINeS LN11 OJH 
Tel: Louth (0507) 604955 Telex: 56121 WEST G 
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WATFORD ELECTRONICS 
33/35, ROAD, WATFORD, HERTS, ENGLAND 

TEl. WATFORD (09231 40588. TElEX 8956095 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST . TERM S OF BUSINESS ; 
CASH/ CHEQUE/ P.O .• OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED (TELEPHONE 
ORDERS BY ACCESS NOW ACCEPTED Minimum £10·00 Dle ••• 1. TRADE AND 
EXPORT INQUIRY WELCOME. P & P ADD 50p TO ALL ORDERS UNDER £10.00 
OVERSEAS ORDERS POSTAGE AT COST. 

VAT 
the total cost including p & p . 

We atock many more items. It paya to viait ua. We are sit uated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station : Wetford HiQh Street. Open 
Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking apace available. 

POLYESTER RADIAL LEAD CAPACITORS; 250V; ULTRASONIC 
10n, 15n, 22n, 27n 6p; 33n, 47n, S8n, 1 OOn 1p; 150n, 220n lOp; TRANSDUCERS 
330n, 470n 13p; 680n 19pi 1 J.I 23p; 1 J.l5 4Op; 2jJ2 48p. 395p per pair, 

50V; 47 12p; t8 20p; 220 24p; 470 32p; 22dl 90p; 4OV; 4· 7. 15. 22 . 9p; 3300 90p; 
4700 120p; 25V ; 1 ·5. 6 ·8 . 10. 22 8p; 33 9p; 47 8p; 100 IIp; 150 12p; 220 15p; 330 
22p; 470 25p; 680. 1000 34p; 2200 50p; 3300 76p; 4700 92p; 16V; 40. 47.100 9p; 

13p; 470 20p; 6BO 34p; 1000 27p; ,500 31p; 2200 36p; 3300 74p; 

TAG-EN"D TYPE; 450V; 100"F 65p; 70V ; 4700 245p; 64V ; 3300 198p; 2200 139p; 
50V; 3300 154p; 2200 110p; 4OV; 4700 160p; 25V; 10.000 320p; 15.000 345p. 

TRANSISTORS B0140 40 OC170/ 1 85 2N3771 179 LS20 21 LS244 
AC125 35 B0144/5 198 OC200 85 2N3772 195 LS21 32 LS245 
AC126/7 25 BD205 110 TIP29 34 2N3773 270 LS22 35 LS247 
AC128 25 BD214 115 TIP29A 36 2N3819 22 LS26 44 LS248 
AC141 /2 30 B0245 45 TIP29B 56 2N3820 45 LS27 35 LS249 
AC 176 28 BD378 70 TIP29C 60 2N3822/3 65 LS28 35 LS251 
ACY17/ 18 70 B0434 55 TIP30 48 2N3866 90 LS30 20 LS253 
ACY19/20 75 BD517 75 TIP30C 58 2N3903/4 18 LS32 25 LS257 
ACY2 1/22 75 BD695A 99 TIP31A 45 2N3905/6 15 LS33 35 LS258 
ACY28 75 BD696A 99 TIP31C 55 2N4037 46 LS37 30 LS259 
A0149 79 BDY56 180 TIP32A 48 2N4058 10 LS38 35 LS261 
A0161 /2 42 BF115 35 TIP32C 60 2N4061 /2 10 LS40 28 LS266 
AF106 70 BF167 29 TIP33A 65 2N4427 80 LS42 66 LS273 
AF118 95 BF180 38 TIP33C 78 2N4859 78 LS47 85 LS275 
AF139 40 BF194/5 12 TIP34A 74 2N4871 55 LS51 25 LS279 
AF178 75 BF19617 12 TIP34C 88 2N5172 18 LS54 30 LS280 
AF239 78 BF198/9 16 TIP35A 160 2N5179 45 LS55 30 LS283 
BC107 10 BF200 30 TIP35C 185 2N5191 75 LS73 45 LS290 
BC107B 12 BF224 24 TIP36A 170 2N5305 24 LS74 35 LS293 
8Cl08 10 BF244 30 TIP36C 199 2N5457 36 LS75 45 LS295 
8Cl08B 12 BF2448 30 TIP 41A 55 2N5485 36 LS76 45 LS298 
8Cl08C 12 BF256 35 TIP41B 68 2N5642 750 LS78 50 LS299 
8C109 10 BF257/8 32 TIP42A 60 2N5777 45 LS83 105 LS300 
BC109B 12 BF259 35 TIP42B 75 2SA7 15 60 LS85 80 LS323 
BC109C 12 BF274 42 TIP120 90 2SC495 70 LS86 38 LS324 
BC140 30 8F336 40 TIP121 99 2SC496 70 LS90 50 LS325 
BC141 /2 30 AF451 35 TIP1 42 120 2SC1096 85 LS91 125 LS326 
BC143 30 BF594 30 TIP147 120 2SC1173 125 LS92 75 LS327 
BC147 9 8F595 39 TIP2955 60 2SC1306 150 LS93 60 LS346 
BC147B 10 BFR39 23 TIP3055 60 2SC1307 220 LS95 115 LS347 
BC148 9 BFR40/41 23 TIS43 32 2SC1449 85 LS96 120 LS348 
BC148B 10 8FR79 23 TIS44/ 5 45 2SC 1678 140 LS 107 45 LS365 
BC148C 10 BFR80/1 24 TIS88A 50 2SC 1923 50 LS109 75 LS366 
BC149 9 BFR98 105 TIS90 30 2SC 1945 225 LS112 40 LS367 
BC149C 10 BFX29/84 28 nS91 32 2SC 1953 90 LS113 75 LS368 
BC153/4 27 BFX85/6 28 ZTX107 11 2SC1957 90 LS114 40 LS373 
BC157/8 10 BFX87/8 28 ZTX109 12 2SC 1969 198 LS122 70 LS374 
BC159 11 BFY51 i2 23 ZTX300 132SC2028 85 LS123 75 LS375 
BC160 45 BFY56 32 ZTX301 /2 16 2SC2029 180 LS124 180 LS377 
BC167/8 10 BFY64 35 ZTX303 25 2SC2078 155 LS125 45 LS378 

TANTALUM BEAD CAPACITORS ; POTENTIOMETERS ;Ca,bon T'ack BC168C 10 BFY81 120 ZTX304 17 2SC2091 85 LS126 45 LS379 
35V; 01" 022. 033 15p; 047. 068. Single 29p 19 "6 5KOto2MOSingle gang 29p BCI72/3 11 BSY95A 25 ZTX341 30 2SC1679 190 LS138 62 LS393 
6 -t;10 18 36p; ' i2 30' ; 4i 5KOto2MO Single with D/ Pswitch 78p 8C177/8 20 BU105 170 ZTX500 14 2N6027 32 lS139 70 LS395 
4Op; l007&p;10V; 15.22 2tl'p; 33 . 47 5KOto2MODual g:ong 88p BC179/8120 BU205 190 ZTX501 /2 15 3N128 112 LS151 90 LS398 
35p; 100 55p. lWWi,ewound500·20K 115p 19 mp8 n 
POLYESTER (MYLAR) CAPACITORS; SLIDER POTENTIOMETERS BC 182L 10 MD8001 250 ZTX531 25 40313 125 LS 157 70 LS447 
l00V ; lnF. 2n. 4n. 4n7 . IOn 6p; 15nF. 025Wlogandnnea,values60mmtmck BC183L 10 MJ400 150 ZTX550 25 40315 68 LS158 70 LS4g0 
22n.30n.40.477p;56.100n.2009p; 5K0500KOSingle gan9 70p BC184L 10 MJ491 175 .2N697 23 40316 85 LS160 90 LS541 

..... 50_v_;4_7_o_nF_l_2_p_. _______ __i 

CERAMICCAPACITORS50V PRESETPOTENTIOMETERS mg
L 

19 199 
5p 1 OOnF BC2 13L 10 MJE2955 99 2N918 35 40467 95 LS 165 145 o lW 500-2 -2M MinI. Vert. & Horiz 7p 8C214 10 MJE3055 10 2N113112 2440468 60 LS166 175 

POLYSTYRENE CAPACITORS la'g
e

, 19 
1; 

High Stab LEDsplusclip 599 BC308B 16 MPSA05 25 2N2220A 26 - - lSl74 110 mm LCD m 74lS 
05W 202-5Ml E12 2p lp 1: 13 

2" GreenorYellow1 8 linfraR edErnill erl BC477 40 MPSA70 25 2 N2904(5 28 LSOl 13 lSl92 95 

each type not mixed va lues, R; : 91 
3"CCath 99 TIL78 60 BC559 15 OC41 /2 120 2N3055 48 LS08 22 LS197 85 

VEROBOARDS; 0 · 1" 'VO'Boa,d 150p 3"CAnod 99,..--------1 BCY70 16 OC43 55 2N3442 140 LS09 23 LS200 345 

150 
145 
135 
135 
135 
130 
95 
95 

120 
160 
450 

75 
180 
320 

88 
250 

90 
130 
130 
215 
215 
420 
175 
325 
200 
320 
330 
315 
185 
150 
190 

65 
65 
65 
90 

150 
150 
150 
199 
140 
215 
250 
140 
140 
210 
275 
230 
140 
195 
245 
135 
105 
270 
750 
850 

VOLTAGE 
REGULATORS 
lA +ve 5V, 12V 
15.18.24V60p 
lA -ve 65p 
lOOmA 5V 
6.8. 12. 15V30p 
1 OOmA - ve 65p 
LM309K 135p 
LM317K 350p 
LM323K 635p 
LM723 38p 
78H05 595p 
78HG05 550p 
79HG 850p 
TBA625B 75p 

BRIDGE 
RECTIFIERS 
lAi50V 20 
lAil00V 22 
1 Ai400V 29 
2Ai50V 35 
2Ai400V 46 
2Ai600V 85 
6Ai'00V B3 
6Ai400V 96 
10Ai200V 216 
10Ai600V 350 
25Ai200V 240 
25Ai600V 395 
BY164 58 
VM,8 OIL 50 

SCR. 
THYRISTORS 
1 Ai200V 58 
5Ai'00V 32 
5Ai400V 40 
5Ai600V 48 
8Ai30OV 60 
BAi600V 95 
12Ai400V 95 
12Ai800V 188 
BT106 150 
8T 116 180 
Cl06D 3B 
TIC44 24 
TIC47 35 
2N4444 130 

TRIACS 
3Ail00V 48 
3Ai400V 58 
3Ai800V 85p 
8Ail00V 80 
8Ai400V 89 
8Ai800V 115 
12Ai100V 78 
12Ai400V 82 
12Ai800V 135 
16Ai400V 105 
16Ai800V 220 
25Ai400V 185 
25Ai800V 295 
30Ai400V 525 
T2800D 120 

DIAC 
ST2 25p 

Clad Plain DIP Boa,d 330p 300 t§:7 m 
52p VewSt,;p 144p 5" CAnod 115 455KHz 370 BD133 60 OC7017 1 40 2N3704/5 10 LS12 32 LS240 165 DIODES 

, PROTO-DEC. 6" CCath 180 lMHz 295 BD'35 45 OC7417 6 50 2N370617 10 LS13 40 LS241 165 AA 119 15 
79p Vewblock 375p B" O,ange 275 100BM 295 BD13617 40 OC81 /8 2 50 2N3708/9 10 LS,4 60 LS242 165 

__ __ 

Pktol'OOp,ns 50p B b d 1785: LlNEARIC's LM301A 26 RC4136D 69 COMPUTER TTL 74 7489 205 2:g OA70 12 
Spotfaceculter 118p Im oar , SS 702 15 LM308T 95 55668 2651Cs. (TEXAS)? 1304030 55 4174 110 OA79 15 
Pin inserT.ion tool 162p Superstflp 709C8 pin 35 LM311H 70 SAB321Q 275 2114l300n 99 2 50 74185 130 4031 1854175 120 DA8 1 15 

710· 48 LM318 240 SG3402 295 2114L200n1 50 7400 1193 57 74188 310 4032 125 4194 115 OA85 15 
733 75 LM324 50 SN76003N 240 2114-450 150 740 1 11 94 85 74190 130 4033 175,4408 790 OA90 8 

COPPER CLAD BOARDS 74,8pin 14 LM339 70 SN76013N 170 253232K £8 7402 11 95 70 74191 120 4034 213 4409 790 OA91 8 
Fibre Single- Double- SRBP 747C 14 pin 78 LM348 90 SN76018 148 2708 250 7403 1496 80 74192 120 4035 95 44 10 150 OA9S 8 
Glass sided sided 9 ,5"x 85" 748C8pin 36 LM349 115 SN76023N 110 2716-5V 2757404 1497 116 74 193 1204036 215 441 ' 950 OA20a 8 

95p 7538pin 185 LM379 415 SN76033N 195 2732450 £87405 18100 130 74 194 1024037 115 4412 1250 OA202 8 
I-='-'-c..::.._.:...:.c""-_,;...:= ______ m l:g m 1ml6K m ;1m ; 

FERRIC DALOETCHRESIST AY· l ·0212 675 LM3B1AN 195 5N76227N 95 43 15CMOS 995 7408 17107 34 74197 88 4040 85 4422 570 lN4001 /2 5 
CHLORIDE PEN plus SpMe Tip AY· I -1313A 660 LM382 125 SN76477 175 6502 675 7409 20 109 60 74198 160 4041 80 4433 995 lN4003/4 6 
llbI95p +40pp&p 95p AY- I - 1320 225 LM386 99 SN76660 120 6520 325 7410 17 110 54 74221 150 4042 70 4435 850 lN4005/6 6 

AY· I -5050 99 LM387 120 SPB629 299 6522 570 7411 25 111 68 74246 150 4043 80 4440 999 1 N4007 7 
SOLDERCON VERO WIRING PEN AY - I-5051 160 LM389 99 TA7205A 225 6530 1350 7412 20 112 70 74247 151 4044 80 4450 350 lN4 148 4 
PINS • SpOOl 310p AY· 3 - 12 70 840 LM733 75 TAA621AX1 250 6532 7957413 3211 61 80 74248 189 4045 175 4451 350 3Ail00V 15 
5
10000ppi,.nnss 6027Pp; spa re spool 75pi combs 6p, AY-3-8500 390 LM1458 45 TAA661A 155 6551 185 7414 3811 8 85 74249 1894046 96 4490 350 3A1400V 1, 

5 AY· 3· 8910 770 LM3900 60 TA0 100 159 6800 375 7416 30 119 120 74251 110 4047 98 4500 850 19 
..... m mb mn 1§gl 6Ai400V 50 

CONNECTORS AY-5-1317A 639 LM3914 240 TBA5500 330 6821 190 7421 38 122 50 74278 249 4050 38 4503 65 61V800V 65 
Low Wi,e TEXAS AY-5· 8100 735 LM39'5 240 TBA641-A121 6845 1195 7422 25 123 65 74279 99 405 1 86 4504 120 
pcofile W'"P ,56 CA3011 110 LM39'6 225 BXl 0< BX11250 6850 1907423 28,25 50 74298 1854052 86 4506 75 NOISEDIODE 

8 pin Bp 25p 10 way 82p CA3014 157 LM, 3600 135 TBA65' 190 6852 390 7425 28 126 45 75108 350 4053 86 4508 280 Z5J 195 
14 pin lOp 35p 98 CA30,8 68 LS7220 280 TBA800 90 8080A 450 7426 43 128 65 75 150 140 4054 130 4510 85 f-------I 
16pin lOp 42p 15 way CA3020 186 M252AA 625 TBA8 10S 95 8085A 650 7427 32 132 55 75450 95 4055 130 4511 98 

125p 11 1 gi 135 !§ g 
22 pin 25p 70p 25 way 165p 160p CA3035 235 MC 1304P 260 TCA965 120 81 LS97 99 7432 27 142 185 7549' 89 4059 575 4514 220 

2 1 75492 95 
36pin - 105p 2 40way 205p CA304 5 365 MC149 5 350 TOA1022 575 8T26A 150· 7438 32 145 90 4062 995 4517 415 

__ 9_9.:.P-'-2_ 4_3_ ,_Va_Y_2_5_0_P _ __i m m CMOS. 1m 
DENCOCOILS B9AValveBase 40p CA3059 195 MC1710 79 TDA2020 320 8T97N 150 7442 58 '50 130 4000 14 4067 430 4520 90 
Dual Purpose 'OP ' ROT2 120p CA3075 213 MC3302 150 Tl061CP 46 AY-3 - 1015 395 7443 1201 51 10 4001 14 4068 26 4521 210 
VALVE TYPE RFC 5 chokes 120p CA3080E 65 MC3340P 120 n062CP 90 AY -5-1 013 375 7444 116153 70 4002 154069 224522 150 
Ranges 1-5 BI YI RFC 7119mHI 133p CA3081 190 MC3360P 120 n064CN 159 AY -5· 2376 7507445 105 154 120 4006 86 4070 25 4526 98 

Rd Wht 106p , FT 13/ 14/ ,5/ 16 CA3089E 215 MC3401 52 TL071 CP 45 MC 1488 75 7446 132 155 75 4007 19 4071 25 4527 125 
6 -78 . Y. R 95p 17 110p CA3090AO 375 MC3405 150 n072CP 70 MC 1489 75 7447 72156 754008 764072 25 4528 100 
1.5G'een 130p 1FT 18/1 ·6 120p CA3123 150 MFC6040 97 n074CN 125 MC14411 950 7448 751 57 70 4009 46 4073 25 4529 150 
T -type IT'ansi"o< 1FT 18/465 135p :g Ilgg m7 :g:9 1m 
Tuning l 5 BI YI TOCl 11gP CA31B9 295 MM5307 1275 n083CP 95 RO -3· 2513 6007453 20 '61 99 4012 24 4077 30 4 53 2 120 ;28p ICl7106 195 MM571 60 515 TL084CN 105 SFF96364E 950 7454 20 162 99 4013 43 4078 28 4534 510 

..... --''''-----'---'-------'--1 gg mg :g mg m 
ICM7205 1150 NE544 185 XR2206 350 TMS60tl 365 7472 30 165 120 40'6 3540B5 90 4539 120 

Dielectric 0-2-365pF w ith slow ICM7215 1050 NE555 17 XR2266 320 Z80ACPU4 650 7473 35 166 130 4017 704086 90 4541 150 
100/ 300pF 205p motion Drive 450p ICM7216A 1950 NE556 DB 55 ZN414 95 Z80 DART £12 74 74 34 167 205 4018 76 4069 150 4543 150 
500pF 250p 00·2 · 208/ 176 395p ICM721 6 B 1950 NE560 325 ZN424E 130 Z80PI0 4757475 56 170 205 4019 42 4093 53 4544 200 
6:1 Ball Drive .. .. with slow ICM7216C 1950 NES6! 398 ZN425E 415 Z80APJO 550 7476 40 172 3154020 85 4094 210 4549 395 
4511 / 0AF 160p motion drive 450p ICM7217A 190 NE5628 410 ZN426E 325 Z80CTC 415 7480 52 173 110 4021 90 4095 95 4 553 399 
OialDrive4103 C804:5pF;10 250p ICM7555 80 NE564 435 ZN427 660 Z80ACTC 550 748 1 1201 74 100 4022 85 4096 95 4554 192 
60 1/36 01 775p 25pF 290p LC7130 495 NE565A 120 ZN 1034 200 Z80CPV2M 525 7482 75 175 82 4023 24 4097 340 4555 85 
D,um 54mm 55p 50pF 290p LD130 452 NE566 180 ZN1040E 685 745138 240 7483 90 176 80 4024 60 4098 115 4556 60 
0·1 · 365pF 325p 100; 150pF350p LF355 75 NE567V 170 745188 2107484 991 77 85 4025 24 4099 150 4557 425 
00·2-365pF 395p 'L' 3 x 3 10pF 725p LF356 90 NE570 450 745262 850 7485 105 178 110 4026 170 4160 115 4558 174 
00·2 · 500pF 550p 00·3 x25pF 550p LM10 395 NE571 420 745287 325 7486 33 180 90 4027 45 4161 115 40174 160 

ZENERS 
2V7 10 39V 
400mW 8p 
3V3 to 33V 
1·3W 15p 

VARICAPS 
MVAM115 165p 
MVAM2 158p 
BA 102 50p 
BB104 40 
BB'05B 40 
BB106 40 

Switches 
Knobs 
Trans-
formers 
Computers 
Book. etc. 
Stocked 
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NI CS;f\ 
TEL:ELV(0353)860185 

BAIlClAYCARD -, VISA I 

. · i 

RADIO TelEPHONES AMATEUR RADIO CB ACCESSORIES 
Pye Westminster W15AM high band & low band 
available. Sets complete and in good condition but are 

speakers, mikes, cradles and LT leads. (Sets only) 
£80 each . 
Pve Westminster W15AM Mid Band crystaled and 
c09verted to 129.9MHz. 1 MHz & 1 30.4MHz. Very 
good condition. £140.00 each . 
Pye Westminster W15AMB (Boot Mount) low band 
complete w ith control gear and accessories. Good con-
dition. £92.00 each. 
Pye Westminster W30AM low band. sets only. no 
control gear, complete and in good condition. £55 .00 
each. 
Pye Base Station F30AM low & high band, with & 
without remote & TIT. Prices from £220,00. 
Pve RTC Controller Units, for remotely controlling a 
VH F or UHF fixed station radiotelephones over 
landlines. £35.00 each. 
Pve PC1 Controller Units, similar to above but more 
modern. £100.00 each. 
Pye Olympic M201 Multi Channel AM sets complete 
but less mike. speaker and cradle. £120.00 each. 
Pye Reporter MF6AM High band mobile, very good 
condition. £175.00 each. 
Pye Motophones MF5AM High Band & Low Band 
avai lable. Sets complete and in good condition. 
£55.00. 
Pye Cambridge AM10D Dash Mount sets complete 
and in good condition but untested. £40.00 each. 
Pye Cambridge AM10B Boot Mount sets, High Band 
12 .5kHZ. sets only, no control gear, good condition. 
)25.00 each. 

Please Note all sets are sold less crystals unless 
otherwise stated. Sets can be crysta led on your fre-
quency at £20 per channel extra. 

Vaesu FRG7700 0.' 15-30mHz general coverage receiver, 
AM!FM!SSB!CW. £309.00. 
Vaesu FRG7 0 .5-30mHz genera l coverage receiver AM/SSB. 
£199.00. 
Yaoau FT707 10-80m, 100w PEP, SS9, AM. CV./. variable. IF 
bandwidth digital 8 bander. £529.00. 
Vaesu FT902DM 10- 160m. SSB/ CW/AM/FM, deluxe digital 
keyer. fan. variable bandwidth. £799.00. 
Ya8su FT101ZDFM 10-16-0-m, SSB/tvv. variable. IF 
bandwidth. FM or AM. £599.00. 
Vaesu FT480R 2m synthesized 25. 12.5, or 1 kHz steps FM. 
1 kH z 100 or 10Hz steps SSB. l Ow PEP. £359.00. 
Vaesu FT780R 70cm synthesized 100,25 or 1kHz steps FM , 
1 kHz 100 or 10Hz steps SSB lOw PEP. £409.00. 
Yaesu FT207R 2.cA- -1Iynthesized handheld 12.5k Hz 3w. 
£195.00. . 
Yaesu FT708R 70cm synthesized 25kHz lw. £199.00. 
Scanning Receiver SN200N new in modules, in-
creased af output. improved image rejection, Increased selec-
t ivi ty. Covers 2 6-88mHz, 108-1 80mHz, 380-514mHz. AM+FM 
w ith scanning & memories. £264.00, 

Hameg Oscilloscope HN307 bandwidth DC to 10mHz with 
component tester. 7cm dia. CRT. an ideal service instrument. 
£170,00. 
Standard C8BOO 2m Fm mobile. digital readaut, two speed 
scan rate far memories in 5 or 25kHz steps, lOw RF output. 
£250.00. 
Standard C78 70cm Synthesized transportable, 430-440mHz, 
d igital readout. can be used from dry cells or rechargeable 
batteri es. £209.50. 

MOBILE ANTENNAS 
K40 Antenna... . .. .............................................. £31.00 
Avanti 6' Moonraker (Mag.) ...... .. ................. £49 .95 
Avanti 4' Moonraker (Mag.).. . ....... £28 .56 
Avanti 6' Moonraker (Std.l.. ... £44.92 
Avanti 4' Moonraker (Std.).. . ....... £21.98 
Valor 7365' Road Hog Rod... . £12.24 
Valor 5205' Half Breed (Whip) ............................ £13.70 
Valor 301 Ant. Magnetic Base ............................. £12 .93 
Valor 401 Ant. Magnetic Base .............................. £15.43 
Valor Antennas complete range in stock, 
BASE STATION ANHNNAS 
Alcomm DPA 11 VR Very Popular 4dbs ............... £24.95 
Avanti Sigma 1 1.. .. ............... £62.00 
Avanti Sigma 1 V.. . ........... .... ................ £69.95 
POWER SUPPLIES 
Bremi 3/5amp 1 3.8v .............................................. £14.24 
Bremi 3/5amp De-Luxe 13.8v ..... · ....................... £17.70 
Bremi 5/7amp 13.Bv .......... .................................... £19 .90 
Bremi 10amp 13.8v ................................................ £47.60 
LlNEARS ' . 
Skipmaster 1 OOw AM 1 80w SSB ...................... £118.90 
Skipmaster 1 50w AM 1 90w SSB .. .. ..... £137 .00 
ACCESSORIES 
PA Horns (Large) .......... 
PA Horns (Medium) .. 
RP20 RF Pre-Amplifier ... 
TRANSISTORS 
2CS49S ......................... £1 .10 
2SC496 ......................... £1.31 
2SC1096 ...................... £1 ,72 
2SC1 1 73 ...................... £1.69 
2SC1306 ...................... £2.73 
2SC1449 ...................... £1.67 
2SC1678 ...................... £2.67 
2SC1923 ...................... £0.43 
2SC2029 ...................... £2.60 
2SC2166 ...................... £2.73 
2SC2314 ...................... £1.41 

.... £12.50 
.. .................. £9.22 

.. ....... .. .............. £16.45 

BAS21 ........................... £4.16 
LA4031 P ...................... £3.21 
LC7120 ......................... £5.87 
LC7130 ......................... £5.93 
MB3712 ....................... £4.71 
MC1496P .................... £2.63 
TA720S ......................... £3.72 
TA7222 ......................... £4.07 
TA7310 ......................... £2.78 
TC9100 ......................... £7.91 
UPC11S6H .................. £4.26 

THE TELECOMMUNICATIONS SPECIALISTS 

INDEX TO ADVERTISERS 
A.H. Supplies 14 Eldon Elec1ronics 78 Osmabet 88 
A.J ,H. Electronics 81 Electronics Design Associates 10 
Aero & General 28 Electrovalue 10 P.M, Components 88 
Allweld Engineering 12 Electro-Tech Components Ltd, 12 Photo Accoustics Ltd. 85 
Amateur Electronics 65 Electronic Mail Order ... 84 Plymouth Telecom (RadioFonl 84 
Amateur Radio Exchange 56,69 Powell, T. 14 
Ambit International 8,9 Garex Electronics 28 Progressive Radio 79 
Amcomm Services 13 Gemini Electronic Components 8 

Gemini Communications 38 Radio Society of Great Britain 66 
Golledge Electronics, P.R. 84 R,S.T, Valve Mail Order 78 
G.T. Technical Information Service 83 Radio Components Specialists 88 

Bamber Electronics 87 G2 Dym Aerials & Projects 82 Radio Shack. 55 
Bi-Pak Semiconductors 11 Ramdam Electronics. 82 
Birkett, J, 9 H.A.C. Shortwave 88 
Bowes Electronics 12 Henry's Radio 8 S.E.M. 38 Bredhurst Electronics .. Cover 11 Home Radio (Componentsl Ltd. 79 Sandwell Plant 84 British National Radio & Electronics Science of Cambridge 76,77 School 78 I.C.S. Intertext 81,82 Scientific Wire Company 84 Brookes Electronics Ltd, 28 I.L.P. Electron ics Ltd. 79 South Midlands Communications 27 

Southern Valve 84 
Jaycee 56 Stephen-James Ltd, 80 

C.Q. Centre 81 Lee Electronics 51 Cambridge Kits 84 Leeds Amateur Radio 16 Technomatic Ltd. 80 
Caranna C 83 Lexton, Harvey 37 Tempus 80 
Catronics Ltd. 66 Thanet Electronics 4,5,6,7,28 
Chordgate Ltd, 84 London Electronics College 83 

Lowe Electronics 2,3 Colomor (Electronicsl Ltd. 85 V & F Smallcraft 78 
Colour Print Express Cover III M .R.S. Communications 38 Cocks, Hugh 82 Maplin Electronic Supplies Ltd. Cover IV Waters & Stanton Electronics 75 C,R, Supply Co. 82 Me1spin 70 Watford Electronics 86 

Microwave Modules 15 Webster Electronics 56 
Modular Elec1ronics 14 Western Electronics 85 

Datong Electronics Ltd. 70 Wilmslow Audio 9 
Davtrend Ltd. 10 Northern Communications 70 Wood & Douglas 66 
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FAMOUS LOUDSPEAKERS Post £2 

MAKE model size watts ohms price 
Seas Tweeter 4in 50 8 £7.50 
Goodmans Tweeter 3tin 25 8 £4.00 
Audax Tweeter 3tin 60 8 £10.50 
Seas Mid-Range 4in 50 8 £7.50 
Seas Mid-Range 6in 80 8 £12.00 
Seas Mid-Range 4tin lOO 8 £12.50 
Goodmans Full-Range 5tin 15 8 £6.50 
Goodmans Full-Range Sin 30 S £12.50 
Seas Woofer Sin 30 8 £14.00 
Rigonda Full-Range lOin 15 8 £5.50 
Goodmans Audiom 12PG 60 8 £20.00 
Goodmans Di12 12;n 90 8 /1 5 £27.50 
Goodmans Audiom 12P 50 8/ 15 £20.00 

BATTERY ELIMINATOR MAINS to 9 VOLT DC 
Stabilised output, 9 volt 400 m .a. U K made with 
terminals. Overload cut out. 5 x 3-i x 2-}in. Transformer 
Rectifier Unit. Suitable Radios. Cassettes, £4.50. 

E.MIIl! X '"" SPEAKER SALE I ri 
With tweeter. And crossover. £9 95 . . . . 10W.State30r8ohm. • . 
Illustrated Post £1 , 
ISW model £10·95 .. 
B bhms Post £1 lA 
GOODMANS 20 Watt Woofer 
Size 8io:4 ohms. 00 U 
Rubber cone surround. £6· " . ... . Post £1. • . 
MATCHING TWEETER ">.. 
4in. square 4 ohm £3 .25 . .; 

EMI MINI MODULE KIT l-way ; loudspeaker System, EMI 5in H 
Bass, 5in Middle, lin Tweeter, . Y 
with l-way Crossover and Rsady . . 8 
Cut Baffle. 15 x 8tin. lSi 
Full assembly instructions. . . .. 
Responss = 60 to 20,000 cps . 
12 watt RMS. 8 ohm. £10 ea. 
£18 ·50 pair. Postage £1 ·50. 

R.C.S.lOUDSPEAKER BARGAINS 

15 ohm. J ·Hn. 5 x 3in. 6 x 4in. 7 x 4in. £ 1· 50. 
25 ohm. 3in. 5x 3in. 7x4in. £1·50: 120 ohm, 3+in. dia. £ 1· 50. 

LOW VOLTAGE ELECTROLYTICS 
1,2, 4,5, 8,16,25,30,50, lOO, 200mF 15V lOp. 
500mF 12V ISO ; 25V 200; 50V 3OD; 
1000mF 12V 200; 25V 35p; 50V 5Op; 1200mF/76V 
2200mF 6V 25p; 25V 42p; 40V 60p; 2000mF/l00V £1 ·20. 
2500mF 50V 70p; 3000mF 25V SOp; 50V 65p. 
3300mF 63V £1 ·20; 4700mF 63V el ·20; 2700mF/76V £1. 
4700mF 40V S5p; 50V95p; 5600mF 76V £1 .75. 

HIGH VOLTAGE ELECTROLYTICS 
8/450V 45p 8 +8/450V 75p 50+50/300V 

16/350V 4Sp 8+ 16/450V 75p 32+32 +321325V 
32/350V 75p 20+20/450V 75p 100+ 100/275V 

MANY OTHER ELECTROLYTICS IN STOCK 

50p 
75p 
85p 
70p 
95p 

TRIMMERS 10pF, 30pF, 500F , 5p. l000F, 1500F, 15p. 
CONDENSERS VARIOUS, 1pF 10 O·Ol"lF. 3p. 
PAPER 350V-0.l 7p; 0·5I3p; lmF 150V 20p ; 2mF 150V 20p 
400V-O·OOt to 0·05 50; 0·1 ISO; 0·2525p;0·47 35p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 30p. 
SUB-MIN MICRO SWITCH, 30p. Single pole change over. 
TWIN GANGS 120pF SOp; 500pF £1 . 

.50. 
NEON PANEL INDICATORS 250V. Red 1 .. x t45p. 
ILLUMINATED ROCKER SWITCH. Single pole. Red·S5p. 

lOp. 
Ditto 5%. Preferred values 1 0 ohms to 1 0 meg ., lp. 
WIRE-WOUND RESISTORS 5 watt, 10wsn, 15 watt 20p. 
CASSETTE MOTOR. 6 volt £1 ·00. 
CASSETTE MECHANISM, 6v or 12v Stereo Head £6. 
ALUMINIUM CHASSIS 18 a.w.g. Undrilled, 4 sides, riveted 

1.2 x 3 x 2-tin.-£1 ·50; 1.2 x 8 )( 2tin.-£2.20; lli x 10 x 2tin. 
-£2·70. ANGLE BRACKET 6 x t x tin.-25p. 
ALUMINIUM PANELS 18 •. w.g. 12 )( 12in.-£1 ·30i 14 )( 
9in.-£1.20; 6 x 4in.-36p; 12 x Sin.-90p; 10 x 7in.---80p; 
8 x Sin.---60p; 14 x 3in.---80p; 12 x 5in.---80pi 16 x 10in.-
£1 ·40; 16 x 6in.-90p. 
BLACK PLASTIC construction box with brushed aluminium 
facia size 6* x 4t x 2" £1·60. Many other sizes. 
BRIDGE RECTIFIER 200V PIV tamp 5Op. 2 amp £1·00. 
4 amp £1 ·50. 8 amp £2·50. 
TOGGLE SWITCHES SP 3Op. DPST COp. DPDT 50p. 
MANY OTHER TOGGLES IN STOCK. Ple •• e . 

BSR 172 BUDGET SINGLE PLAYER ideal for disco or 
sma." three-speed Hi-Fi system with stereo cartridge £20 
cuelng device and bias compensator. Post £2 

BSR STEREO CARTRIDGES SC7 £2. Sonotone 9rA-HC 
£2.50. V.l00 Magnetic£7. 

MAINS TRANSFORMERS 
Post Poet 

6V. 500mA ........... £2.00 SOp 6-0-6V 100mA .. £1.S0 SOp 
12V. 100mA ....... £1.30 SOp 9-0-9V 50mA ...... £1 .50 SOp 

.. g 
30V, 5 amp and 20V, 1 amp .......... £3.00 £1 
17V.(J..17V.2 a .... £4.00 £2 20V-0-20V.1 a .... £3.50 £1 
0.5.B. l O. 16V.ta .. £2.50 £1 2 01 18V. 6 a .... £11.00 £2.50 
9V.3amp ............ £3.50 £1 12-0-12V.2a ..... £3.50 £1 

2 a .... ::: .:: 

Radio Component Specialists 
337, WHITE HORSE ROAD 

CROYDON, SURREY, U . K. TEL : 01-6841665 
Post65p Minimum. Calle,.. Welcome. Cloaed Wed. 
Phone orders with Acc ••• -Sarc.lay-Visa . 30p. 

H .A.C SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

BATTERY 
ELIMINATOR KIT 

gOy H.T. 3y 2y & 1ty L.T. 
We can now offer you a 

battery eliminator kit for use with 
our valve receivers. 

H.T. batteries are now 
unobtainable, but our new 
power pack will give you a 

lifetime of service. 

We are offering this at 
£9.60 

for the complete kit. 

All orders despatched within 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." 
SHORT-WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH19 3SZ. 

OS MAB ET L TD 
TRANSFORMERS TO ORDER 
We have capacity for the supply of transformers to specifica-
tion. either one off. or production runs, your enQuiries please. 
LOW VOLTAGE TRANSFORMERS: Prim 240V &C. 
6 ·3V 15A £3·00; 3A £4.15; 6A CT £7·90; 12V 1·5A 
£3·75; 3A CT £7 ·90; 6A CT £9·75; 15V 0·5A £3·00; lBV 

CT £9·75; 5A CT 
MIDGET RECTIFIER TRANSFORMERS: Prim 240V oc. 
6-0-6V 1 ·SA or 9-0-9V 1 A £3·40 each; 12-0-12V , A or 
20-0-20V 0 ·75A £4·15 each; 9-0-9V 0 ·3A or 12V-0-12V 
O·2SA or 20V-O-20V O· 15A £3·00 each. 
LT TRANSFORMERS TAPPED SEC : Prim 240V K. 
0-10-12-14-16-18V 2A £7 ·50 ; 4A £9·40; 0-12-15-20-
24-30V 2A £S·2S; 4A £12·00; 0-20-30-60V lA £9·00; 

8.c. 
30 to 4000 watts , many types ex stock. Lists. 
MAINS TRANSFORMERS. SPECIAL OFFER. Prim 
240V ac. 300-0-300V 80 Ma; 6.3V lA CT; 6.3V lA £5.50; 
250-0-250V 60 Ma: 6.3V 1 A £3.00: 9V 1A .., .n; 
25V 300 Ma 90p. 15-0-1 5V 0 .5A £2.50. 12V 4A £4.00. 
LOUDSPEAKERS 
, ''', 1-}". 2,*" . 2 -1" .21.",3", 3-1".80 £1 .50 each: 3" 350 
3%" 3 ; 8; 16; 800 £1.75 each; Goodman mid range 5" HI Fl 
speaker 80 for 25W systems, £6.50; Do Tweeter 3%" C/M 

HI FI speakers 4w 

··INSTANT" BULK CASSETTEfTAPE ERASER 
Instant erasure of cassettes. and any diameter of taoe 5Dools. 
demagnetises tape heads, 200/240V ac. leaflet £8.00. 
Cassette(Tape Head Demagnetiser, £3.SO. 
" BIB" Video Tape Eraser £20. 
EDGWISE LEVEL METER FSD 2oo/"A 
Size 19 )( 18x 20mm 800n £1 ·50. 
CHARGING METERS 1lin diameter 
2A or 3A £1·25 each: SA or' OA £1·50 each. 
MINI FLEX CABLE 
4 core, for Intercom, telephone, burglar alarm extensions. 
etc, while pvc, 10 metres £2, 100 metres £16. 
POWER SUPPLY, TWIN OUTPUT Prim240V ac: 
New, British manufacturer, smoothed d.c. output 20V, 1.5A. 

plus further 12V 
OIP TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec lapped 3-8-150 A-A 6KO. 30W £17·50; A-A 3KO 
50W £26·00; lOOW IEL3 1. KT88 elcl £35·00. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W £1·25. 
MULTIWAY SCREENED CABLE, PVC COVERED 
36 way £1, 25nSp; 14/50p; 6/25p; 4/20p. 
CONDENSERS AC 50Hz. 4.33/250y; 6/330y. £1.50. 
Electrolyt ic 400 mfd 400V 7Sp; 2000/ 30V 30p; 2200/ 40V 
4Op; Paper tubular, W/E. 4/160V; 6/ 160V 30p each. 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE V.A.T. 

Callers by appointment only. S.A.E. Enquirie., UaU. 

46, Kenilworth Road, Edgware, Middsx. 
HAS 8YG. Tel: 01-958 9314 

PM COMPONENTS LTD 
F;lAYij VALVE & COMPONENT SPECIALISTS lA· ..... 

CONINGSBY HOUSE, WROTHAM RD., 
__ MEOPHAM, KENT. 

VALVES PL50B 1.48 6080 4.20 BC213L 0.09 BU108 1.69 
OY86 0.55 PL509 2.30 6146B 4.45 8C2 14 0.09 BU205 1.30 
OYB02 0.60 PL802 2.50 7025 1.50 BC214L 0.09 BU208 1.39 
E180F 5.25 PY88 0.74 7360 7.50 BC237 0 .09 BU208A 1.52 
EA8C80 0.56 PY500A 1.35 759 1 2.35 BC238 O.OS MJE340 0.40 
EBF89 0.70 PY801 0.65 BC307 0.09 QC71 0.22 
ECC81 0.55 QQV02/6 10.50 BC327 0.1 0 A200BB 1.70 
ECC82 0.55 QQV03-20A SEMI- BC337 0.10 A2010B 1.70 
ECC83 0 .60 12.25 CONDUCTORS BC461 0.30 A2540 2.48· 
ECC85 0.60 QQV06-40A AC126 0.22 BC478 0.20 TIP29 0.40 
ECCB8 0.65 13.95 AC127 0.22 BC547 0.10 TIP29C 0.42 
ECCB07 1.30 QV03-12 3.50 AC12B 0.28 BC548 0.10 TIP30C 0.43 
ECF80 0.65 TY2-125A 45.00 AC141K 0.34 BC549A O.OS TIP31C 0 .42 
ECF82 0.60 U19 11.95 AC176 0.22 BC557 0.07 TIP32C 0.42 
ECH81 0.5S UCH8t 0.65 AC176K 0 .31 8C558 0.07 TIP41C 0.45 
ECL82 0.58 UCLB2 0.76 AC187 0.26 B0131 0 .32 TlP42C 0 .47 
ECLB3 1.13 UL84 0.7S AC187K 0.28 B0132 0.35 TlP47 0.65 
ECLB6 0.74 UY85 0.70 AC18B 0.22 B0133 0.40 TIP2955 0 .84 
EF37A 3.60 Z759 9.00 A0149 0.70 B0135 0.30 TIP3055 0.60 
EF80 0.48 2021 0.95 A0161 0 .39 B0136 0.30 TI591 0.20 
EF86 0.70 2K25 10.00 A0161 /2 1.04 B0137 0.28 2N3054 0.59 
EF89 0.75 4CX2508 26.60 A0162 0 .39 B0138 0.30 2N3055 0.59 
EF91 1.22 5U4G 0.85 AF127 0 .32 B0139 0.32 2N3702 0.12 
EF93 0.65 6C06GA 4 .00 AF139 0.42 B0140 0.30 2N3703 0.12 
EF94 0.55 6GK6 2.50 AF239 0.42 B0144 1.20 2N3704 0.12 
EF95 0 .78 6J6 0.65 BC107 0 .10 BF115 0.35 2N3705 0.12 
EF183 0.56 6J56C 2.55 BC107B 0.10 BF167 0.24 2N3706 0.12 
EF184 0.56 6K06 3.95 8Cl08 0.10 BF 179 0.34 2N3708 0.12 
EL34 1.54 6L6GC 1.75 BC10BC 0.10 BF180 0.29 2N5294 0.38 
ELB4 0.60 6LD20 0.60 8C109B 0.10 BF183 0.29 2N5296 0.48 
EMB4 0.70 6SN7GT 0.69 BC140 0.31 BF194 0 .11 2N529B 0.38 
EZ80 0.56 6V6GT 0.90 BC141 0 .25 BF195 0.11 
EZ81 0.56 757 2.00 BC142 0 .21 BF196 0 .11 I.C.'s GZ32 0.85 12AT7 0.55 BC143 0.24 8F197 0.11 MC1495 3.00 GZ33 3.25 12AU7 0.55 BC147 0 .09 8F198 0.10 SN76003N 1.65 GZ34 2.00 12AX7 0.55 BC148 0 .09 BF199 0 .14 TA7205AP 1.35 KT61 3.50 12BA6 O.SO BC149 0 .09 BF200 0.30 lOA2611A 1.95 KT66 4 .95 12BE6 1.05 BC157 0.10 BF257 0 .28 
KT77 5.00 12BH7 0.95 BC158 0.09 BF258 0.25 5N76023N 1.35 
KTBB 6.00 12HG7 3.25 8C159 0.09 BF259 0.26 SN76033N 1.35 
N7B 8.90 30FL2 0.95 BC160 0 .28 BF336 0.34 5N76131N 1.30 
QA2 0.60 85A2 1.20 BC170B 0.10 BFX29 0.30 SN76227N 1.05 
PCF80 0.70 90C1 1.69 BC171 0 .08 8FX84 0.26 SN76660N 0.60 
PCFB02 0.72 807 1.09 BC17 2 0.09 BFX85 0.28 TAA66 1B 1.20 
PCF808 1 .48 811A 9.00 BC173B 0 .10 8FX86 0.30 TBA 1205 0.70 
PCL82 0.74 813 11.30 BC182 0.09 BFX88 0.25 TBA54U 1.25 
PCL84 0.76 833A 47.85 BC183 0.09 BFY50 0.21 T8A550Q 1.55 
PCL86 0_76 866A 3.00 BC184LA 0.09 BFY51 0.21 TBA800 0 .87 
PCLB05 O.SO 2050A 3.90 BC212 0.09 BFY52 0.25 TBA920Q 1.65 
PFL200 1.13 5763 3.20 8C212L 0.09 BFY90 0.73 lOA 1 004A 2.20 
PL504 1.20 5.814A 2.75 8C213 0.09 BU105 1.22 TA7205P 1.95 

T8A8105 1.50 
Prices exclude VAT Many other Iypes available UPC575C2 2.95 

Please add 15% including vintage valves. UPC1001H 3.95 
P&P 50p per order UPC1025 2.50 

CALLERS WELCOME UPC1156H 1.15 
PHONE 0474 813225 Mon-Fri 9.30-5.30. Sat 9.30-12.00 UPC1365C 3.95 

\111 appr\\ximatdy 7th Ill' month by IPe Magazine ; Limited .. Weslover House. West Quay Rt1aLl. P09LE. BH 15 IJ ei . Prllllcd in England hy Chard Ri ver Press. AndOHr. HanlS. Sole A-gents 
for Australia and New Zcaland- - Gordon and GOIeh (Asia) Ltd .: Soulh Arrlca - Cent ral News Agency llu .. IN L,\N D a!ld OVERSEAS CI 1.RO .payahlc \(l IPe Services. Oak field House. Perr'ymount 
Rllad. Havwar.us Hea th. Sussex. PRACTICAL WIRELESS IS sold subject to the rollowing conditions. namely that It shall IW\' WllhlJut thc wrttten 1.:llnsent or tlw Puhllshcrs fir.s\ g.iven .. be lent. resold. hired out 
tlr IHhcrwlse I.hSPllscd ur by way of Trade al more than the recommended selling price shown on the cover. and that I{ .. hall nul Ix' len l. rcsIlld. hired pu t llr t1therwise disposed tlr In a mutllaled condition o r in any 
unauthuriscJ cuvcr hy way tit' Trade or affixetl 10 or as part or any publication or adve rl ising.lilerary or picloriallll<lllcr whatsucver www.americanradiohistory.com



(30% MORE PRINT 

FOr one you send for processing 
by tile Practical Wireless Colour 
Print Service. 

Fast, efficient, high quality film 
processing is now as close to you as 
your nearest post box. Hundreds of 
thousands of magazine readers are 
delighted with this reliable Colour 
Print film Service-and the replace-
ment film .that comes free every time 
they use it! So why don't you give it a 
try? 

Here's what you do. Send any 
make of colour print film inside the 
envelope enclosed in Issue. Or 
fill in the coupon below and. send it 
with · your colour film in a strong 
envelope to: 
Practical . Wtreless Colour Print . 
Service, Freepost, Teddington, 
Middlesex TWtt SBR. No stamp is 
required. 
SEND NO MONEY 

We are so confident in the 
reliability of the service and the 
quality .of our prints, (each one is 
date stamped with the month and 
year of developing) that you don't 
pay until you have received them! '. 
LUXURY COLOUR PRINTS 

You will be amazed at the 
beautiful colours and hi-definition 
In the event of any query. please write to: 
Customer Relations Dept. . Colour Print Express 
Ltd .. 19-21 Lower Square, Isleworth . Middlesex. 
or phone 01 -568 6565. 

sheen finish of the prints we 
supply .. . with elegant rounded 
corners and borderless to give you 
maximum picture area. And now 
with the new Giant Superprints you 
get 30% more picture area than the 
standard enpriilts at no extra cost. 
UNBEATABLE VALUE 

The new Giant Superprints cost 
you only 17p each and a further 
charge of £1 is made towards 
postage and packing. That's all you 
pay and, when we send. your prints, a 
replacement film, of the size you use, 
is included absolutely free. That's a 
saving of up to £2.19. 

The offer is limited to the U.K. 
For . Eire, C.l. and B.F.P.O., 
handling surcharge will be made. 

FREE ALBUM SHEETS 
One album voucher is sent with 

each film we process. Collect 3 
vouchers and we send you a set of 
FREE album sheets to fit into our 
specially designed album to show off 
both superprints and standardprints. 

MORE BENEFITS TO YOU 
You benefit in two additional 

ways. Firstly, you enjoy a personal 
service with every care taken' over 
each individual order. And secondly, 
you pay only for what you get-with 
no . credit vouchers as with many 

companies. An invoice comes 
with your prints, so it is a straight 
business transaction. 

Your prints will normally be 
despatched within five working days 
of receipt, but please allow for postal 
times and possible delays. 

Oller exc. Min a/la & Sub-miniature/i/m . Rall/i/m 20p surchan!e. 400 A SA 20p surc!wr!!e. Superprints 
can only he produced from Kodacolour n, C41 and Agia eNS cassette and cartridge film not haD frame. 
Prices correct at time of going to press. 

From: Prac tica l Wireless Colour Print Service. Freepost. 
Teddington. Middlesex . TWII BBR. Please print my film 
Superprint / Stanctard Enprint size (dele te size which is no t 
required). 
Mr/ Msi ________________ _ 

Addressi _______________ _ 

Postcode 

www.americanradiohistory.com



For personal servi ce visit one of our stores, 
Our new store at Hammersmith is conveniently situated near the end 

of the M4 and the North and South Circu lar Roads, 
There is excellent street parking on meters a few steps away and 

Hammersmith Underground Station is nearby, Call in and see us soon, 

•••• • • • In our • 
• CATALOGUE • 

320 big pages packed with • 
I,. data and Pictures of 

over 5,500 items • • • •••• 
Over 100,000 copies sold already l 
Don 't miss out on your copy, 
On sale now in all branches 
WH Smith price El. 
In case of difficulty check the coupon below. 

ELECTRONIC SUPPLIES UD. 

••••• 
• by 

• MAil OND£. ! J ..1iiiiiiiliiii. 11 fast ' N • • You ca service • 
n rely on .... 

':' Sa me day service on in·stock lines 
':: Very large percentage of our stock lines in stock 
':: All prices include VAT 
':: Large range of all the most useful components 
':: First class rep ly paid enve lope with every order 
':: Qua lity components-no relects- no re· marks 
':: Competitive pr ices 
':: Your money IS sa fe with a reputable company 
On price, service, stock, Quality and security it makes 
sense now more than ever to ma ke Imllliilli»U.llfnl youl 
flr , t choice 101 components every time l 

r-----------------· I Post this coupon now. I 
Please send me a copy 01 your 320 page cata logue I enclose [1 ,25 I I (incL 25p p&P) If I am not complelely sat rsfred I may return the ' I ca tatogue to you and have my money refunded, If you Irve ou tsrde the I I U,K, send [ 1.68 or 12 Interna tronal Reply Coupons I 

I Name I 
I Address I 
I I 
I -- I 
L PW881 I -----------------All mail to: P.D. Box 3, Rayleigh, Essex SS6 SLR. lel: Southend (0702) 554155 Sales: (0702) 552911 

www.americanradiohistory.com
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